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6, 7- DI HYDRO 5H PYRAZOL( 1, 2- 8] PYRAZOL-1 -ONES WHI CH CONTROL | NI%.%I\’WT@?Y
CYTOKi NES FI ELD OF THE | NVENTI ON The present invention relates to

6, 7- di hydro- 5H-pyrazol o[ 1, 2a] pyrazol - 1-ones which inhibit the

extracel | IYY%?:”‘}Zg‘hase of Inflanmmatory cytokines, said cyfCEUSPREYIFesponsi bl e
for one or nore human or higher manmal i an di sease states. The present

i nvention further relates to conpositions conprising said

6, 7- di hydr o- 5H pyr azol o[ 1, 2a] pyrazol - 1-ones and nmethod for preventing,

cti ve. component s  caoneDRD SHIIRRBBIOIES o RAILEK BNEET S 00 O e
BACKGROUND OF THE | NVEWIDﬁTé&r 'S'ETE‘}WA?PP{’G_Y-T%"NE% Tunmor Necrosi s
Factor-a (TNF-a) are anong the Inportant biol ogical substances known
collectively as "cytokines." These nol ecul es are understood to nediate the

I nfl ammat ory response associ ag =4 e l\jﬂV%NjngWJnol ogi cal recognition of
i nfectious agents. T oki nes are suggested as an

hese pro-
| mport ant medi' &% peens 'WQWQH%'at?ﬁ t B.2¢libydsq-3{{-2vazBlpl1 @glRvpshanes Whigheiphitdl i a,
r heurmat oitip extradakuler ielaseosf indaramétbry icvtokines, isaid tytokined @spondinsvel one@i merase (| BS),
septi c_shmin or®ighétnfaRim BN ieYseladsU i gr&Bnt iMEHbRuRES Rigdler Y di sease,
cachexi a,, méx&ﬂogskégrer[sprgaigrﬁzjg’@nqm Q)E,e for tge ErOﬂresm on and mani festation
of human “Q1'Sease srates AR AwvreSi-peszaipllPargszeltiees and mefidders or  conpounds
and phar rPEVETNg. ebating ehgieeswise eantsoliing enzimesieh eregindarsioquide battbe aatits ch can bl ock,
abat e, c@ampabnts Edohgblé Rr the herbih G¥RMMed Hibdass shteaise of cytokines fromcells
whi ch produce them SUMVARY OF THE | NVENTI ON The present Invention neets the
aforenentioned needs In that it has been surprisingly found that certain
bi cyclic pyrazol ones and dRAGKERQUNDOR THEINKENTHON offective for |nhibiting
rel ease of | inferleukimed! dik4t) awitTokibmerosib Rdotr-o 4 NFag) aredntong Giehhportdnt (| L- 1) and

tunor neeoRgicat sibdBAdE kiokcdllebhv@P LS Bltbihes 2Mhsh RBfkEIME aBJ Lﬁ'n\éﬁ&%tﬂg’ abating, or
h d 1o be the

conponent o8 uferieSAeaborh eeed Winduluriisiee servion stiedess The 11 rst
aspect ofge¥e present invention relates to compounds, including all
enanti oneri c TieaélprelirfshRatoR dRbHifes _E@%D@‘geﬁé%s&h@ﬁﬁﬁ&ﬁ%ﬁlﬁ@slwmﬁﬁcept abl e
salts t h‘éfs?ééfa staé?&rer%ngHnIglsaﬂg Velupngtold tarhherltlg, gétgyalrﬂ%'itls. inflammatory bowel

disease (IBS), septic shock, cardiopulmonary dysfunction, acute respliratory disease, cachexia,

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

There Is therefore a long felt need for compounds and pharmacsutical 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 Inhiblting release of
Inflammatory cytokines, Inter alla, 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 diasterlomeric forms and pharmaceutically acceptable salts thereof, sald compounds having
the formula:
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1 2 0 MAR 2006 WO 03/024971 PCT/ US02/ 30135 wherein R Is: a) - CH2] kR3;
or b) -NR4SRab; R3 Is substituted or unsubstituted Cl-C4 al ky? 0 MAR 2006
sUbstituted or unsubstituted hydrocarbyl, substituted or unsubstituted
het er ocycl substituted or unsubstituted aryl or al kylenearyl, substituted
or unsubﬁ??ﬁ'{zéﬁlhet eroaryl or al kyl eneheteroaryl; the BGIHB2/30135 from 0
to 5; Roe and R 4b are each I ndependently: a) hydrogen; or b) [C(R6aR5b
)] mR6; each R6. and R6b are |Independently hydrogen, -OR7, -N(R7)2, -C02R7,
-CON(R7)2i Cl1-C4 linear, branched, or cyclic alkyl, and m xtures thereof;
Re |Is hydrogen, -OR7, -N(R7)2i -CO02R% Ié,}??)z; substituted or
unsubstituted Cl1-C4 al kyl, substitut ubstituted heterocyclic,
substituted or unsubstituted arylﬁ or, ed or unsubstituted
heteroaryl; R7 is hydrogen, a W& cation, Cl-C4 al kyl, or
substituted or unsubstituted aryl; th X ®ls from0to 5 R Is: a)
substituted or unsubstituted aryl; or ituted or unsubstituted

het eroaryl; each R2 unit is Indep | y* sel ected fromthe group
consisting of: a) hydrogen; b) - 2) JO(CH2) nRa; c¢) -(CH2) 1INRO8Reb; d)
-(CH2) 1CO2R10; e) -(CH2)JO0002R10 (CH2) | CON(R10) 2;

R
wherein R is:
a) ~O[CH,]R%; or
b) _NR4BR4b;

R® Is substituted or unsubstituted C;~C, alkyl, substituted or unsubstituted hydrocarbyl, substituted
or unsubstituted heterocyelyl, 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)  -IC(R*R™).R"; /
each R™and R™ are Independently hydrogen, ~OR, -N(R"),, ~CO;R, ~CON(R')y; C;-C, linear
branched, or cyclic alkyl, and mixtures thereof; R® Is hydrogen, ~OR?, -N(R),, ~CO.R’, - '
CON(R"),; substituted or unsubstituted C-C, alkyl, substituted or unsubstituted heterocyclic,
substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; R” Is hydrogen, a
w1ater-soluble cation, C4-C4 alkyl, or substituted or unsubstituted aryl; the Index m is from 0 to 5;
R'ls:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;
each R? unitls Independently selected from the group consisting of:

a) hydrogen;

b) —(CH2)0(CH,).R";

c) —~(CHZ)NR™R®;

d) ~(CH2)CO.R";

e)  —(CH,)OCO,R"

f) —(CHz)CON(R™);;

@) —(CH:)OCON(R™);

h) two R units can be taken together to form a carbony! unit;
1) and mixtures thereof;

8 9 b
Rm: 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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) - (CH2) | 000N( R10) 2i h) two R2 units can be taken together to forma
g;rbgnyl)unit;( I))and m xtures thereof; R8, R9a, Reb, and R10 argne%g 2008
| hdependent |y hydrogen, Cl-C4 akaI X iand m ﬁt?resct Eleirgm;i; n%goanri ol ng can

n together to forma carbocycllc or heterocy _
??otmageto“ﬁga%’?}ﬁ%’,l 2 2 0 MAR 2006 WD 03/ 024971 PCT/ usozlPSM%_aﬂ% RLO units
can be take together to forma carbocyclic or heterocyclic ring conprisi _ng
from3 to 7 atoms; J Is an Index fromO to 5 nls an Index fromO to 5; Z
is 0, S, NRL1l, or NORl1l; Rl11 Is hydrogen or Cl-C4 al ky!._Anot he_r aspect of
the preséwe R| Hiltsiean bataketbgutherto form ploabItheie bitteRAlcy AORR @5 brisAR FoMBikeh Can |
del i ver. tafensCioa@bdstfromo td £18 idh FRigHont AL On to a human or higher mamml,

said co At d 1 LLetng: a) an efrective anount of one or nmore of the
corrpoung?qggtédﬂgzlshariﬁo“t'he'sg'g‘ggqgﬁfr %Mt i on: and b) one or nore

phar maceut i cafNYhei@sreptohthp areesptinyshiiantrelatesto pharmépenticalsprepdsitiads wihler car esent

| nvent i ondelivel the @mnpoanderet thexstesehtaivertioniola®lumbmel MR nfimnt k& d c:{nﬁbfo!si tory
cyt oki necgfﬁgis%.ed or inflammatory cytokine nodul ated mamal 'an di seases or

it i sing the step of adm nistering to a human or
(r:\iogﬂlaﬁl ?rgfr%mfa;gdngt%gth’g%{? iy LF?ﬂ’"Bfe%thegmmsiamwdmr’mmbslies@tone or nore
of the conpounds abestiatiang to the present invention. Another aspect of the
rventi on.  ahis e o o e aciEBly dheeblafe GRERAT > 10 i1 [ Tl ease ¢ he
compounds. as. Aouet MRk e MouP N et et oigodiiios Srassres  and
advant ag a’W’?tPryB@W%ﬂﬁ}ﬁﬁ%wmﬂ@twg@nmwybtedmaamyllasldisbdsesdfr the art from
a readi ngorgttionshenid méthaikompyistig tha islep 6f ed@mterifiy to @Mumatbr hidker ARRRARAGE C! ai ms.

Al'l  per cefdcasem ' pBsHb ' r el re by _weigh unl ess
ot helrowi S §Q’«?ﬁi f°f§§fé&m I tg?r{)nqeb?g? %Jﬁ%g’?rg?‘g oﬁhga% (rg‘éné%a?ﬁgﬁdgpﬁfsth? 0 O unless
ot herw s respe'c‘ll |ic<’and. Al docunents cited are in relevant part,

i ncor por at ed AT aspes} of the rresentdrwentioh elatss tafbirsrof thé campurtie ofthepresens nNot to be
const r ueltivertlorawhiaitliiderrioMial pysidlogidal doRditRh, Wil rélédse e thngoBRR&E bedobeline Present
I nvent i ORareiPETAI LED DESCRI PTI ON OF THE | NVENTI ON
These and other objects, features, and advantages will become apparent to those of
ordinary skill in the art from a reading of the following detalled description and the appended
claims. All percentages, ratios and proportions herein are by weight, unless otherwise specified.

All temperatures are In degrees Celsius (° C) unless otherwise specified. All documents cited are
‘In relevant part, incorporated hereln by reference; the citation of any document Is not to be
construed as an admission that it is prior art with respect to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to compounds which are capable of mediating, controlling or
otherwise Inhibiting the extracellular release of certain cytokines, especially inflammatory
cytokines, sald 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 molety 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 hydrocarbyl units Include pentyl, 3-ethyloctanyl, 1,3-dimethyipheny,
cyclohexyl, cls-3-hexyl, 7,7-dimethylbicyclo]2.2.1]-heptan-1-yl, and naphth-2-yi,

Included within the definltjon 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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The present invention relates to conpounds which are capabl e of ﬁdy‘?{"%ﬁ@
controlling or otherwise Inhibiting the extracellular release o a
cyt oki nes, especially inflanmatory cytokines, said cytokines playing a
role in the stinulation, cause or manifestation of a wide variety of

di seases, P 8¥R4¥1st ates, or syndromes. For the pur pose®CEUSIHWIF esent

I nvention the term"hydrocarbyl"” Is defined herein as any organic unit or
noi ety which is conprised of carbon atons and hydrogen atons. |ncluded
within the term hydrocarbyl are the heterocycles which are descri bed

her ei n b Oéhedaxs TRL&M), Cbicyé(@[b'zg- X rﬂfﬂﬁ P—éig}th%ﬂarﬁ}ﬁ@ﬁ)% 9:&&’?2 1;

hyd ¢ | S Hényl

czclr gﬁgiyﬁtan& ﬁorliprép&ﬁ, cy(:?c?[g;qg%/ Y‘% [YBRRURRY L EMhept an- 1- ylo a%d

napht h- 2d'91vcl°PPWen<a§el@dyMe@aﬂwh phang, b,eezw. nanhtmlnlndn‘nyl"wdqreoylazwwyr are the

ar onat i cplfeenthryl, anttelyl, TI0sredy, @mﬁphmyleﬁ?y&-ﬁbQQMStPa'hFdrédaﬂ%lenﬂCHﬂd lhefikel | Ng exanpl es
of Whi ch | nCl HilGefbierBt b dbafoh ol Qé'lle Bl Fl%nn%ﬁta%méhd heterotyiid 1€Xane:
cycl ohexe'\rb% oG L0 g{ﬁt an(x |c c

bi cycl o- [ 2% lf ﬁ'@ biieh GQVW%zwr‘?@@G' W@'Xb:ﬂ't"@@%?'i—

PCT] USO 2%@3 1238- ma@]yl. I’héaéanfa;dilyl (okazpisingayayl, 1h2.63pedcazgi), 2B-pRlaniakany | |

bi cycl o- pyaril ﬂi-pﬁaﬂmﬁbwl pwampnaﬁwdahnyl RiGighy® phrazi, Eﬂl:era MPL-#My, GROT boranyl ),

bi I

d: E%ISC?OE 9. r?tgaazﬁtesﬂ-ﬁ §-'3)\(%zln§l X)ﬁ%gw fnorpﬂ%lln% pq'HLﬂ’geﬁ JE?/ ?'WPMVI I ndeny! ,

2H | ndengﬁ ‘gﬁm bem%h‘d?ﬂbﬁ?z?wa"&r\flq? ‘,'PH""F"P'MHE!WM benzexazeiyht hy| enyI
1,2, 3, 4- 2réﬂ1barizym'rWawtrtomul mogeinplinglphinkdoinyl, 2K 4-5Bh@xazIMByrBRING Ocycl e"

I ncl udespyaehr, @nmﬁ\yl Ofur(a:hwirﬁap%yvyde)aznﬁ!a&or}%d%&[mézhohﬁﬁr ?r?y Eclic rings
non-1im %Jbgtgﬁfo?’”ﬁsaxgs%ﬁ whi ch include: pyrroly pyrro 3H- pyrrolyl,

pyrazoly 1, 2, 3- trlazolyl 1, 2, 4- trlazolyl, Isoxazolyl
oxazoyl, 1,2, AnexaEplp afz‘b\!"ji ldeflnzq-h)’[ﬂ}ﬁrt Plkyleﬂahrylbly aaﬂyyl uniPevipythafordulane- yl |,

pyradnyl pyridazi nyl, pyrimdinyl, Py nyI , piperazinyl, s-triazoyl, 4H
1. 2- oxazi nyl, 2H1, 3- oxazi nyl , _L,d-qz @ ., nmorpholinyl, azepinyl,
oxepinyl, 4H1,2-diazepinyl, | ndenyl ndenyl, benzofuranyl,

| sobenz %ﬁé‘?@a@ ¥|J| e)ia'rrml%} 't I.mlt d3 H_ ined Q)fjlg éuﬂ ‘H&(%]Pm?terowl lﬁ ] f (5)ﬁ':pl§q§l|)1<|tahza9n|ng the

2H 1- benzopyr any

2H 1, 4- UBHHRazl nyl, pyrrol i d| nyl, pyrrolinyl, quinoxalinyl, furanyl,

t hi ophenyl, benzi m dazol yl, and the | each of which can be substitut ed
or unsubstituted. An exanple of— { devWi ned by the term "al kyi enearyi'
s a benzyl unit having the formul a: whereas an exanple of a unit
defined by the term "al kyl enehet eroary is a 2-picolyl unit having the

f ormul a: N=- /The term “substituted” Is used throughout the specification. The term “substituted” is

defined herein as "encompassing moleties or units which can replace a hydrogen atom, two
hydrogen atoms, or three hydrogen atoms of a hydrocarbyl molety. Also substituted can include
replacement of hydrogen atoms on two adjacent carbons to form a new molety or unit.” For
example, a substituted unit that requires a single hydrogen atom replacement includes halogen,
hydroxyl, and the like. A two hydrogen atom 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 spoxide unitis an example of a

 substituted unit which requires replacement of a hydrogen atom on adjacent carbons. The term
substituted is used throughout the present speclfication to Indicate that a hydrocarbyl molety, inter
alla, aromatic ring, alkyl chain, can have one or more of the hydrogen atoms replacad by a
substituent. When a molety is described as “substituted” any number of the hydrogen atoms may
be replaced. For example, 4-hydroxyphenyl Is a “substituted aromatic carbocyelic ring”, (N,N-
dimethyl-5-amino)octany! Is a “ substituted Cs alkyl unit, 3-guanidinopropy! is a “substituted C; alky!
unit,” and 2-carboxypyridinyl is a "substituted heteroaryl unit.” The following are non-limiting




The term "substituted" Is used throughout the specification. The,term

"substituted" is defined herein as "enconpassing noieties or uni £ AR c3406

can replace a hydrogen atom two hydrogen atons, or three hydrogen atons

of a hydrocar b{}/l noiety. Al so substituted can Include replacenent of

hydr ogen YQMO% 1t wo adj acent carbons to form a new moiPET{FSEH30435i t . " For

exanpl e, a substituted unit that requires a single hydrogen atom

repl acenent includes hal ogen, hydroxyl, and the |like. A two hydrogen atom

repl acenent |ncludes carbonyl, oximno, and the like. A tw hydrogen atom

repl acenexumples ofuniitadhaai seplab @ Foplicsint oMt gESat RSN a%cajﬂﬁ uhi ke.  Three
e

hydr ogenisiyeiehieeeeibsttiigl-udes cyano, and the'like. An epoxi unit is an
exanpl e t] Hnit which requires replacenent of a hydrogen

f a kst Lt.ut ed
at om on adj ac"EC:# A a(Pbﬁﬁt‘l@?R THEer®IR P fpfrog Ade 2 als feamn 9 te 12ised t hr oughout t he
present Qpeci-ff&Rti on to Indicate that a hydrocarbyl moiety, inter al/a,
aromat i cily i ngc(zdr® |1 chain, can have one or nore of the hydrogen atons
r epl aced,v)by Qcﬁﬁlp__%t,_jxuent. When a noiety is described as "substituted" any
nunber of the% ro &n atons may be replaced. For exanple, 4-hydroxyphenyl
Is a "suflstit (%N(Rag'omati c carbocyclic ring", (N N
di met hylW)5- arC@NRIN@BY] |s a " substituted CB al kyl unit,
3- guani dignoprepy! Is a "substituted C3 alkyl wunit," and 2-carboxypyri dinyl
is a "syp tit_g#@,d heteroaryl unit." The followng are non-limting 4 2 0
MAR 2006 03/ 024971 PCT/ US02/ 30135 exanpl es of units which can serve as a
r epl acerfent s 19FHr&8en at ons when a hydrocarbyl unit Is described as
"subst i tAt ed -N(RP),;: [ C(R12) 2] p(CH=CH) gR12; wherein p is fromO0 to 12; q is

fromO tg 12 Nk, C(Z2) R12; 111)-C(2) 2R12; 1V)-C(Z) CH=CH2; v)-C(Z) N(R 2) 2;
vi)-C(Z)élk}}RZLZ_ e VIi1)-CN, viii)-CNO I1x)-CF3, -CQ3, -CBr3; Z)-NR12)2;
A) - NRL12CN;, xiT1)- 2C(2Z2) R12;

xii)  -NR“CZNR™),;
xiv)  -NHN(R')5;

xv)  -NHOR'"
xvi) -NCSs;
xvll)  -NOy;
xvil) -OR';
xix)  -OCN;

XX)  -OCFs, -OCCl;, -OCBrs;
xxi)  -F, -Cl, -Br, -l, and mixtures thereof:

xxif) -SCN;

xxiii)  -80;M;
xxiv)  -O8SOzM;
xxv)  -SON(R'),;
xxvi) -SO,R'™
xxvil)  -P(O)Hy;
xxvill) -PQOy;

xxix)  -P(O)(OH);
Xxx)  and mixtures theraof;
whereln R |s hydrogen, substituted or unsubstituted C4-C, linear, branched, or cyclic alkyl, Cq-
Cazo aryl, C7-Coq alkylenearyl, and mixtures thereof; M is hydrogen, or a salt forming cation; Z Is =0
=S, =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:
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Xi 11)-NRL2C(Z) N(R12) 2; xiVv)-NHN(R12)2; xv)-NHOR12; xvi)-NCS; xvll); lﬁlCﬁ
xvl1i)-OR12; xix)-OCN xx)-OCF3, -OCCI3i -OCBr3: xxi)-F, -C, -Br,201MAR,2006
M xtures thereof; xxii)-SCN, xxiii)-SBM xxiv)-0SBM xxv)-S02N(R12) 2;
XXVi)-SORRL2; xxvii)-P(OH2; xxviii) -P02; xxix) -P(O(OH)2i xxx) and

m xt ures MWRI¥B#7Iwherein R12 is hydrogen, substituted SETHHRIS t ut ed
Cl-C20 linear, branched, or cyclic alkyl, C8- C20 aryl, C7-C20

ai kyl enearyl, and m xtures thereof; Mis hydrogen, or a salt formng
cation; Z1ls =0 =S, =NR11, and m xtures thereof. Suitable salt formng
cations Include, sodium l|ithium potassium calcium magnesium anmoni um
and the like. The first aspect of the ppesent Invention relates to
conpounds having the forrmula: 5 2 MAR\2@@6 WD 03/ 024971 PCT/ US02/ 30135 R
whi ch are R

2-R -substituted-3-(2-R-substigt I n-4-yl)-6, 7-di hydr o- SH

pyrazoi o[ 1, 2a]pyrazol -1-ones. gpect of the present invention
rel ates to conpounds having the forfnul a: R2

which are 2-R’-subslituted-3-(2~R-substituted-pyrlmidln-4-y|)~6,7-dihydro-5H-
pyrazolo[1,2a]pyrazol-1-ones.

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

which are 2-R'substltuted-3-(2-R-substituted—pyrlmIdin-4-y|)-6,7-dlhydro-5H—pyrazolo[1 ,2a]pyrazol-
1-thiones.

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

which are 2-R’substltuted-3-(2-R-substituted-pyrlmldIn-4-y|)-6,7-dihydro-5H-pyrazolo[1 ,2a]pyrazol-
1-ylideneamines and derivatives thereof.



P1~ R which are

2- Rlsubst | tut ed- 3- (2- R-substi tuted-pyri mdin-4-yl)-6, 7-dl hydr o- 5I-3— E)y'fmﬁzgqnﬁ)[
1, 2a] pyrazoi - 1-thiones. The third aspect of the present Invention relates
to compounds having the formula: R which are

2- R subst YQP¥Y4%! (2- R-subst it ut ed- pyri mi di n- 4-yi) - 6, 7- FCAYSPHILIE pyr azol of
1, 2a] pyrazol - 1-ylideneam nes and derivatives thereof. 6 2 0 MAR 2006 WD
03/ 024971 PCTIUS02/30135 Ris a substituent at the 2-position of the
pyrimdin-4-yl portion of the general scaffold, said Runit is: a) an

et her havi ng Rheabuksiitngat o GoBldh Bathe BV ! am no
uni t haviggthe forrrulzg -NR4§E§|1b; mee?’gmm"@' (gd'dsﬁﬁ ﬂs‘?leéngtégﬁg@gfgé{d

unsubsti t te(f' G-C4 alql;%el substituted or unsubstituted cyclic
hydr ocar By, 8up8ehey TomulamIEEIR ot ed het er ocyclyl, substituted or
unsubst i tht edaariméry orsecantidcy draineaityibvinghdBivulalnetr®r unsubsti t ut ed

het er oar whereih RAiskybsRRN 6f P @afitithd c&é}ealkbl!‘&lﬁé‘titdfedio?urfsg&ﬂ?u% by - The
Caing &% %he present

foll owi n he, various aspects of units acco

i nventi oﬁyﬂ\ﬁﬁrg&'é?euﬁsﬁ"t?d‘s%r 5'??3%55{%%? ﬁﬂ%’\(}?yﬁé" "E”h%mult??r"ﬁ\!ﬂsabsﬂ@eé:ﬂl'jq{%. However ,

t he for maeeNGRrvk sbptyted qr Hpsukstituted hetkrearyloe alisfleneimiesarn; itfoilreiex k k@b@bitons and
exanpl es5. A) R units enconpassing ethers having the fornmula -OR3 (the | ndex

k equal to O ' r suhstjtuted aryl. i) One
it e?at i on, of : gﬁdi}g"o%ﬁ lg%g’heé)#@g (%%?lé&f??fsée)%n“g? ce’r?'gg 4%3*% pﬁ@*eﬁxﬂﬁ(e’_fﬁa? )rrul a - OR3 and
R3 is sulBYPiP e ?aS’F F[Ryog eformye gglcaldsﬁ . Hawavey, the fermuaterts nohinitaditeghe he
f ol | owi nberpipaxenulifediteratpnesdimpdraplesf R phenoxy, 2-fl uor ophenoxy,
3- f 1 uor oppenor yinits%nédmpassMg BRB X YvingdheFortulal_BR? QM%%X ual to 0) and R® Is
3-trifluor Om&{gﬁ’t‘uﬁg&ﬁcﬂﬂﬁ%b il gl f 'uor onet hyl phenoxy, % 4- ?r | PIRuor onet hyl
phenoxy, and the Tike. 11 s) R38Pher Iteration of this aspect of R conprises
et hers havi ng’ t he PRstiaiation of tigspeginfi RRamprisessefivss liaving the fomulareRist | t ut ed
aryl. This iter atiRis substtuted@surishisstifiiel LOWITRIS itertRR inkibd¥s tHeSloRiKGRgAL €S
2- met hyl phenoxy,  JmfiRb Bl SR Yencd, Qﬁ&&ydhgr%%g?ﬁxdrophenoxy, 4-
fluorophenoxy, 2,4-diﬂuoroph6noxy, J-trifluoromethylphenoxy, 4-
trifluoromethylphenoxy, 2,4-triflucromethyl phenoxy, and the like.
{i) Another iteratlon of this aspect of R comprises ethers having the formula -OR?
and R® Is substituted or unsubstituted aryl. This lteration includes the following
non-limiting examples: 2-methylphenoxy, 3-methylphenoxy, 4-methylphenoxy, ;
2,4-dimethyiphenoxy, 2-cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 4-
ethylphenoxy, and the like,
iif) 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, (8-methoxy)phenoxy, (4-
methoxy)phenoxy, 3-[(N-acetyl)amino]phenoxy, 3-benzo[ ,3]dloxol-5-yl, and the
like.
B) R units encompassing ethers having the formula -OR® (the Index k equal to 0) and R® |s
substituted or unsubstituted heteroary!.
1) A first iteration of this aspect of R comprises ethers having the formula <OR® and
R® s unsubstituted heteroaryl. This lteration includes the following non-llmiting
examples: pyrimidin-2-yl, pyrimidin-4-yl, pyridin-2-y, pyridin-3-yl, pyridin-4-yl, and
the like.
in 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-limliting
examples: 2-aminopyrimidin-4-yl, and the like.

7



-

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

et hyl phenoxy, and the like. iii) A further Iteration of this aspeqtoquRRms
conpri ses ethers having the fornula -OR3 and R3‘ls substituted or
unsubstituted aryl. This Iteration includes the follow n% non-limting
exanpl es: Y2ty oxy) phenoxy, (3-met hoxy) phenoxy, (4 mBERERRBEENOxY,

3-[ (N-acetyl ) am no] phenoxy, 3-benzo[1, 3]di oxol-5-yl, and the Ilike. B) R
units enconpassi ng ethers having the fornula -OR3 (the Index k equal to 0)

and R3 is substituted or unsubstituted heteroaryl. I) A first (;%ae_ration of
this aspegt ORRtLaHEBhA=B6 BleRHatind YAY fohSlid eHRY (Y| -,{Aﬁﬁ[ s
unsubst i 'Etﬁt ed]shs%s%w ? 1 S Itr(‘aratfloon ﬁt% ﬁ%:a(s {he 10 Tgavbgﬁa

ryl.
non-limting exarrp”l%s??(ur}gwl%eﬁ?rﬂl 2-yl, pyrlmdin-4-yl, pyridin-2-yl,
pyri di n-3-yl, Dpyri ififst iterafion of iscaspaches R dofaprises ethersthayipg thedorhtler at i on of this
ﬁspect ofI R _(I:_ﬁ_rrpr! {235;55#&3? gmfyﬁé?m o; gﬁ%{u%ﬁggﬁgzmﬁ%ﬂﬁlﬂgﬁeiggrsr:o : 2 gt ed
eteroaryl. Thi's 1 gk WiR_ﬂno- tinCeRampIakT pyrdInG RidsVis '
-am i m di n-4- . ' /024971
PCTI US02! 30135 © REpRMiTas @%-Erﬁﬁ GG PO E9h Agidrel. Paidhih - OCHRR3
(the index k equal andshellke.and R3 |s substituted or unsubstituted aryl. i) A
first iterati mn of AlskoSd IRFRREHS! tHfasPRcE@ RUWHeRR s@BMﬁe?hMTé'tﬁbgﬁm{él{ g;g}l: a-
R T T e e
pyrim din-4-yl, 2-“‘ﬁ?ﬂP%Bﬂ%ﬂP??’?P84"?%”09'W-,"miﬂnseﬁxiammW;]wrildﬁ\fyhth_ﬁr <§2+n;Aethyl— .
pyrldin-2-yl, pyri2pydd-gylethypynd the lke4-yl, and the like. ii secon
iteratiopyof ghi f WaRISI 1S t having thesfornmula -
OCr2RS and Rs‘ﬂ“,é‘%{';“g@fpﬁ%%'@gﬁg%r e R K K R B4R eyt i s
Iteration | ncRuBELSHHET o 4suBtiitRd & akyni ting exanpl es: pyridin-3-ylethyl,
(2-met hyl - 2-Pyri di fissGterplionef thiglaspestred Rishan dtiekimvingihe Rmuula +GR%nd Bhpassi ng
et hers having the dnsusstrltad emré&'mnjb:;df*°f"&ﬂ&?h?i§§e’ﬂ°8@‘§??é§%ofs tﬁ?sl S
substituted or uns : - | 1
aspect of Ris an :(%(ta "é%ﬂgw lrrllgmt(% le? 'orérfmf'g g"‘&?@m %3 )Rén\eé'ypmpy'a"d

in A second iteration of this aspect of R Is an ether having the formula —OR® and R®
is a substituted C,-C, linear, branched, or cyclic alkyl. Thls iteration Includes the
following non-limiting examples: 2-methoxyethyl, (S)-1-methy-3-methyoxypropyl,
and the like.
The following are the varlous aspects of R units according to the present invention
wherein R is an amine having the formula -NR*R*, R* and R*" are each Independently:
a) hydrogen; or
b)  -[C(R™R™).R";
each R* and R™ are Independently hydrogen, or C4-C, linear, branched, —OR’, ~N(R"),, —-CO,R’,
~CON(R"),; cyclic alkyl, and mixtures thereof; R® Is hydrogen, substituted or unsubstituted C-Cs
alkyl, substituted or unsubstituted heterocyclic, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; —~OR’, -N(R"), ~CO;R”, ~GON(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 whereln R* Is hydrogen, R® s hydrogen and
R®™ Is methyl, said units having the formula:

&'R“

HC H

and the indicated stereochemistry,



unsubstituted C1-C4 linear, branched, or cyclic alkyl. This Iteration

| ncludes the follow ng non-limting exanples: methyl, ethyl, |sqpyomrl 2006
(S)-1-met hypropyl, and the like. ii) A second Iteration of this aspect of
Ris an ether having the fornula -OR3 and R3 is a substituted Cl-C4
linear, bMhBM¥™ or cyclic alkyl. This Iteration Incl udETUERENIIo| | owi ng
non-limting exanples: 2-nethoxyethyl, (S)-1-nethy-3-nethyoxypropyl, and
the like. The following are the various aspects of Runits according to the
present invention wherein RIs an am ne having the fornula - NRAaR4b, R48
and Rob are egch i : agen; 5b )] R'; each
R58 and R5b are |n§g“§@§'§g°ﬁ‘{l f@l’éﬁg’g?%oégﬁgnoa?rﬁ%fp '&éﬂswﬁggﬁrﬁéﬁgnched, - OR7,
-N(R7)2, -CO2R7, substfytedpyynsusiitied pheqyli Jhls tessiign elydes tadolomrgiosf ; RS |'s

hydr ogen, substi t ultnétthg examples:(Bt-mbthyl-dgh&ciinBthylaraing ¥8$); 1-sethé1-(4-ut ed or
unsubstitut ed het j [ (A StHRshbs . | (g)-Rr
substituted or uﬁiﬁ?%ﬁn lmiggluggﬁé‘%%%@gﬂﬁq-@%% - Elllgi H%f,ﬁﬂ-a %Bng g) 12_ CON( R7) 2i
R7 I's hydrogen, a UAPE-“BpOByRrenDIeYemiIne{SIUmevk 12 or substituted or
unsubstituted arylamipapbenyiiferthylamines(S)-i-gathg-1t(é-aminophgmbmethylaming andthe mul at or |'s
not limted to thelkberein exenplified iterations and exanples. A) R units

enconpassi ng phi r ah sapi ra%n%mﬁawmiggsﬁ%ﬁ%ow%gﬁtﬁwmsi s_hydrogen

and R5b is nethyl, said units havl|n ] he 1.ndi cat ed
st er eocheni stry. y8s”95t'(t}‘t Fé“"‘?ﬁ'?fﬂt“\‘?\y"ﬁg? 45'7'1"%?‘78]%@2? @Bi"i@“i‘%”%‘ first
|teration of this lmilngexamples:RS}smethyl-d+pywidn-2-gimetiyiiming, @h1-Rethviri ch i s
Subst: t ut fd or unsc:tﬁﬁqist ﬁé&ﬂylamﬂﬁ{,‘ )-|1-r%ﬂyﬁ%{p&tﬁ!fn%ﬁ)ﬂ?th&l%lhé{@ﬁ-rﬁaﬁyl-f ?lhl Fv\ﬁlng
non- limiting exa : = 1- -1- e a -1-me -
-(4- fluor opﬁenyl ;Tpﬂfr%ny% I)rrh?e}@?an(a\%) ¥)i1-'rr'?%tﬁ %’31%&@(%{3%?’%@8%&[@3?#& hyl }/arri no,
(S)-1- nethyl - 1- (4%deRyphenyl ) met hyl ami no, (S)-1-nethyl-1-(2-

am nophenyi ) ntif hy| AatirdieyratiorS)f tls axpéchpfiR b af dniascorppdveranlR® waithiglcasi no, and t he

like. ii) A secondgplifkelol Qausthituiell LRy 2FRER i IndRidbsina RdAgHen-AAMY | Sing an

Re which is substituted, or unsubsti t.ut het e r ﬁ Tcﬁ‘ms,lteratlon
Cnoluten the Tort GPTeT TR e, Sk Haoiyatiiamino
(S) - 1- meBhy| - Rugiis\en¢agipassipg ghisahaming,droups whereig BY® isthydregemyiR™ pnd R® are each

C1-C4 alkyl, sald units having the formula:

/H
e
RS "Roa

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

)] A flrst lteration 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, sald unit having the formula:

whereln R"' Is hydrogen or & “substituted unit” as defined hereln above.



(_pyri di n-3-yl ) met hyl am no, (S)-1-nmethyl-1-(pyridin-4-yl)methylamn

0,
(S)-1-nethyl - 1-(furan-2-yl)nethyiam no, 2 0 MAR 2006
(-S)-1-met hyl -1 - (3-benzo[ 1, 3] di ox0i -5-yl )net hylam no, and the like. 111) A

third Iteration of this aspect of Ris an amne conprising an Re which is
Cl-C4 suB¥e¥024%H or unsubstituted al kyl. This Iterati ®TiUSed/30tkss t he
followng non-limting exanples: (S)-1-nethylpropylam no,

(S)-1-methyl -2-(neth oxy)ethylam no. B) R units enconpassing chiral am no
groups wherein Roe is hydrogen, R6a and R6b are each Cl1-C4 alkyl, said

units having fhe f ' : RB e and . the | ndicated

st ereochem st py V\hlgﬁ{ L%Ek’"géwsgﬁ%gm e ng'?f% ll??vﬁﬁé; nsog'ﬂr@'.ﬂngl‘}xa'ﬂ&?sr ‘F}%t Iteration
of this aspect of YR"§Eensiering. Rsaiinerbenybaetaylanie: ddueorieayimetayiargiaat er |
non-1imting exanpkesthokyphényietivieninod@propanedulfoliphetyhyibteyidmitoagidiee 1, 1-

di met hyi benzyl am nge.and the like. |i) A second iteration of this aspect of
R I's an am nejconmpy L.S) an R ich is . supstituted or unsubstituted G -C4
al kyl . This Ig)eraté%e%bﬁﬂtgﬁaﬂ%‘eogt sﬁépqcﬁ)‘P["BVﬁeﬁg‘e%?h ving oplimitingexanpiahifes

(S) - 1- et hyl - 2- hy dt s> mgisyiphenyimsiiyieraing: iemethihenyrestiylaming; (4-

hydr oxy- 2- met hyi buteghyiphenydmetiyishiidnendlthiddRe. C) R units enconpassi ng

al kyl enegfyl AGhRSS: ' el 2] b of Rob are
hydr ogen, yRe liiq%rlsubgwgsrs% mﬁg@w]ﬁ%ﬁt F?ﬁf@an?‘fﬂc{am@ésgfg %ﬂﬁftohavi ng the
- N

LUt ed. or '
formula: H °9Wna@f’§i TR 1P CORPHFEYUR o paidunitbiavingthe fomse: uni t* as defi ned
herein above. 9 2 0 MAR 2006 WD 03/ 0249%#1 PCT/ US02/ 30135 1) A first
Iteration of this aspect conprises theNfollowi ng non-limting exanples of R
uni ts: benzyl am no, (2-amni nophenyl) et hiyt+8hi no:;
(4-f1 uor ophenyl ) met hyl ani no,  (4- net W&%yphenyl ) met hyi ani no;
(4- pr opanesul if ony | Axire nerbtjoret thiy bEpattvPR isA dminB Gomprisk§an RMhichsSsecond i teration
of this aspect COnshtefed oF tnugubfsfﬂhtla&)XHenﬁ ﬂ?sqfe;'a‘lm II:[IC!|u%gS tﬁé %ﬂpv&lnegsnor?-f

limiting examples:

H H

/ /

—N R11 —N R"
>T.® and . @
& F
CHi0—C H .
3 A (CHa)N C\\ H

(o] (o]

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 unsubstltuted alkyl. This iteration Includes the following non-limlting
examples: '

H H H
/
—N o] — N/ 0 —_— N’ O
ar or
HC OH HyC OCH, HC N(CHy)2
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 llke.

Each R% unit Is independently selected from the group consisting of:

a) hydrogen;

b)  —(CHz)O(CH,).R%
c) ~(CHz)NR®*R®;
d) ~(CH2),CO.R™;

10



R units: (2-nethyl phenyi)nethyl am no; (3-nethyl phenyl)-nethyl am n&; &4-
nmet hyl phenyl ) met hyl am no; and the like. D) R units enconpassing a i0nMAR 2008
wherein Roe is hydrogen, R4bconprises R6a equal to hydrogen and R66 equal
to - CO2R7_or -CO\I§R7)2i said unit having the formula: H / -N ~ }-R6 1) A
first 1tedPPA this aspect of R1Is an amine conprisPRYUSHEBSwhi ch 1's
substituted or unsubstituted phenyl. This iteration includes the follow ng
non- limting exanples: H -NH Rll1 -Nand CH3OCH (CH3)2N--C H 0O
R11 wherein R11 is hydrogen or a "substitute"” as defined herein above. ii)
A second Iterekti onH{OH)0hoRAspect of R Is an amine conprising an Fla which
is substitutgd orqgRjEeRiRGuted al kyl. This lteration Includes the

fol |l ow ng non-Iirn't{;Ig?g SQ r@lhes: H -NH3C OH H3(f bCH3 FV 'NC 6)2 R1
units are sel%)cted'( 4% & bstituted or unsubstituted aryl; or b)
substituted of) unsydBtinitsicandettakeriogatireyio forfitaabmysintaspect of RL units
enconpasses hial ogemd sixasds theidard phenyl units, non-limting exanples of

P ah T Rk eaeRaht KORAIENKdepertoily fickogt ] SIRY ahd mixres heraat Riand 10 1
R™ can be taken together to form a carbocyclic or heterocyclic ring comprising from 3 to 7 atoms;

10 :
two R™ units can be take together to form a carbocyclic or heterocyclic ring comprising from 3to 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:
Z

wherein R® is hydrogen or C,-C, alkyl.
A third aspect relates to scaffolds having the formula:

11



Each R2 unit is Inde'endently selected fromthe group consisting of: a)

hydr ogen; b) -(CHZ)IpO(CHZ),Ra; c) -(CH2)JINReeReb; d) -(mZ)JC@le;MARQD@

0 MAR 2006 WO 03/024971 PCT/ US02/ 30135 e) b(CHZLJOO?Zngh (EHZ%lSEP;RlO)Z,
CH2) 1 OOON(R10)2i h) two R2 units can be taken together to fo

g)al‘ bgnyl) ‘i3/°g49l75)and 2nxtur es thereof; R8, R98, Rob, ZRHURAPOESe each

| ndependent |y hydrogen, Cl1-C4 al kyl, and m xtures thereof; R98 and R9b can

be taken together to forma carbocyclic or heterocyclic ring conprising

from3 to 7 atoms; 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 Inde from0O to 5. The first aspect of the

ntion relatin asses scaffolds having the formula:
ey eaen v @mﬁ@aﬂg@ct relates to scaffolds
ydrogen or C1-C4 alkyl. A third

wherein each R2 unit Is hyoﬁ‘1
having the fornmula: Z wherein
aspec'? relates to scaffolds haviing the fornula: 11 2 0 MAR 2006 WO
03/ 024971 N(R9aRsb) PCT/ US02/ I§ R wherein R98 and Rb are each
"I ndependent | y hydrogen, neth{l, r R88 and Feb can be taken together to
forma piperidine or norpholl ng.
R
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:

whereln one R? is ~CO,R™ and the other R? units are hydrogen: one R™ is hydrogen or methyl.

Z1s 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-R'substituted-3-(2-R-
substituted-pyrimidin-4-y1)-6,7-dihydro-5H-pyrazolo[1 »2a]pyrazol-1-ones, the second aspect relates
to Z units comprising sulfur atoms which provide 2-R1substltuted-3-(2-R-substltuted-pyrimidln-4-
yl)-6,7-dlhydro-5H-pyrazolo[1,2a]pyrazol-1-thiones, and the third aspect of the praesent invention
as It relates to Z units, comprises NR"* units thereby providing 2-R'substituted-3-(2-R-substituted-
pyrimlidin-4-y1)-6,7-dihydro-6H-pyrazolo[1,2a]pyrazol-1 -ylideneamines and derivatives thereof.

The first category of inflammatory cytokine release inhiblting compounds accordlng to the
present invention have the general scaffold having the formula:

12



A fourth aspect relates to scaffolds having the fornula: Z R2 R wherein
one R2 is -CO2R10 and the other R2 units are hydrogen; one R10 IZUhMAiRan
or nmethyl. Z1s 0, S, NR11l, or NOR71; Rl11l Is hydrogen or Cl-C4 al kyl. The
first asp f he present invention as It relates to Z units,  conprises
oxygen at gﬁi"’a‘)ﬁf*’gh provi de 2-Risubstituted-3-(2-R PCT/US02/30135
substituted-pyrlmdln-4-yi)-6,7-di hydro-5H pyrazol o[ |, 2a] pyrazol -1 - ones,
the second aspect relates to Z units conprising sulfur atons which provide
2- Ri substituted-3-(2-R-substituted-pyrimdin-4-

yl) - 6, 7- clhbigiRountibrp ¥thérg Rdvig theZetindl LORY Whdraih R £058 aredBskribdadielelti r d aspect of
the preseghyiimgRiion as it relates to Z units, conprises NR11 units
thereby providing 2-Risubstituted-3-(2- R-substi t ut ed-

pyri m di n-4-yl)-6, 7-di hydro- 5H pyrazol o[ 1, 2a] pyrazol -| -yl i deneam nes and
derivatives thereof. The first cat G'QBI:S/I of I nf I ammat ory cyt okl ne rel ease

| nhi bi ti ng conpoun¢s—RgToTdI My togrhe——prepent—tnveptomr—have the general
scaffol d havi ng t hg— o milar 12 2 0 MAR 2006 WD 03/ 024971 PCTI US02/ 30135
wherein R units are ethers havﬂﬂ’ﬁ"’?'??@y'f ornul a - ORBe"Pherein |RL and R3 are
géels]?lrhg(rag Eg;e: 2 fIbel Av | n Tabt-eiotopReABLE | :\IloI R‘ﬂEbrbm?iﬁdxworophenyl phenoxy
- A ISLLLZY

44-f | uoroBhenzl 4- f uorophe nnvu4 Lyt ) ||§nr nngtmy Q'flgérb ?I uor op gnoxy
64-f | uor ophenyl 2-c andphethoxy 4 HOPPIEBY ophehy| 34EYRIPRYBIRRY o y
5411 or ophenyl -t [THETOr DTeT TGy — bt ercry
104-f | uorgpheﬁyl N- fret .f;;. pr pcr‘%tlugmwﬁylu £ wor PRy A et hyl phenoxy
124-f | uor ophenyl 2, 4- di net jhyl phe’i‘8§?{’)wﬁ¥§4 f | juor opR¥ERMANSIRY acetlyl am nophenoxy

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-fluorophenyt 3-N-acetylaminophenoxy

14 4-fluorophenyl pyran-4-yloxy

15 4-flucrophenyl 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-diflucrophenyl 3-cyanophenoxy

24 2 4-difluorophenyl 2-trifluoromethylphenoxy

25 2,4-dlfluorophenyl 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 A-difluorophenyl 3-N-acetylaminophenoxy

30 2 4-difluorophenyl pyran-4-yloxy

31 2,4-difluorophenyl 4-methoxyphenoxy

13



i44-f|uoropheny|pyran-4-y|oxy 154-f | uor ophenyl 4- met hoxyphenoxy
164-f 1 uor ophenyl 3- benzo[ 1, 3] di oxol

-5-yl

2 0 MAR 2006

172, 4-di f| uor ophenyl phenoxy

182, 4-di f| uor ophenyl 2-f | uor ophenoxy 192, 4- dlfluorophenyIS quorophenoxy

202, 4-di fl uoro
222, 4- di f MR

¥

242, 4-di f | uor ophenyl 2- trlfluoronethylphenoxy
252, 4-di fl uorophenyl 4-tri fl uor onet hyi phenoxy
262, 4-di f | uor ophenyl N- net hyl pl per adi n- 4-yl

272, 4-di f | uor opheny
292, 4-di fl uor ophen

TEER acEet x?l"‘ézﬁﬁ”ﬁ;SBWQﬁbx;/

é@i’,"ﬂzﬁﬁ igiqi"ﬁg'Fga’bhe

312. 4-di f |l uor ophen
PCT/ US02/ 30135 322,

nha

i

D MAR 209@xy\0 03/ (

VI 43aet mowmmmwpnew
! bhistiyipREF O

h AL frl‘F'

l 5E@h&&ﬁkn&¢¥'

jaxvi| nhan\ll 2

333-trrfluoronethy-
353-trifluoronethyl

363-trifluoronethyl
373-trifluoronethyl

phé* S M T
phéfy| 4 Btrilenremdtevib syl 4-fluorophenoxy
PN@AyT 2, BrldrbrHSIRyRBGNOXY  2,8-difluorophenoxy

383-trifluoronet hyiph

393-trifluoronethyl

403-tr| fl uoronet hyl

413-trifl uoronet hyl

423-trifl uoronet hyl
433-trl fl uoronet hyl

;h: \’/: ] §-§E@ brb’r%étwrﬁﬁ‘gnyl 2-cyanophenoxy
phéfy| 2- B-tifieerenaetiipbemyl/i jphendsyanophenoxy
BEQ(}YT 4 5 t:itjlflﬁdrblﬁétlmﬂi&ﬂ'vyl phﬂfﬁimbybmethylphenoxy
prgiyH i rﬂr-gr | %{)ﬁ%m Iy " *4-*lﬂuoromethylphenoxy
42 3-tr ﬂuoromethylphenyl N-methyipiperadin-4-yl
43 3-trifluoromethylphenyl 4-methylphenoxy
44 3-trifluoromethylphenyl 2 ,4-dimethylphenoxy
45 3-triflucromethylphenyl 3-N-acetylaminophenoxy
46 3-trifluoromethylphenyl pyran-4-yloxy
A7 3-trifluoromethylphenyl 4-methoxyphenoxy
48 3-trifiuoromethylphenyi 3-benzo[1,3]dioxol-5-yi

henyl 4-f 1 uor ophenoxy 212, 4-di fl uor ophenyl 2, 6-di f| uor ophenoxy
#92hy| 2- cyanophenoxy 232, 4-dI f | uor ophenyi 2CELERIESnOXY

di met hyl phenoxy
nyl pyr an4-yl oxy
24971

2-f | uor ophenoxy

The analogs 1-48 and others like them which comprise this category can be suitably
prepared by the procedure outlined hereln below. In the following example, R'is 4-fluorophenyl,

however, the formulator may suitably substitute any starting materlal compatible with this
procedure, inter alla, methyl phenylacstate, methyl 4-chlorophenyl-acetate, and methy! 3~

(triflucromethyl)phenylacetate.

General Scheme for Intermediate Type |

(o} (o]
(\ru\ H a OCHg
k —
Y Z
sCH N§T/N
SCH
1 2

Reagents and conditlons: (a) LDA, THF; -78 °C, 1 hr.
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443-trifl uoronet hyl phenyl 2, 4- di net hyl phenoxy
453-trifl uoronet hyl phenyl 3- N-acet yl am nophenoxy
463-trif|uoronethyiphenyIPyran-ﬁ-yIOEy
.473-trifluoronet hyl phenyl 4- met hoxyphenoxy
483-tr|f|NH?EWEFH&?pEeny?B-benzo[1,3]dioxol-5-y| The an&C8G$2%304¥ 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-fl uorophenyl, however, the formulator nmay suitably substitute any
starting nmaterial compat{ble with this procedure, Inter al/a, nethyl
phenyl acet ate, nethyl ¥ Bphenyl - acet & andomet hyl 3-
(trifluoromethyl)pheny : &, Ceneral Schenp fol I nternedi ate Type

OCF13 a s SC | Reagents ahd i tilng: (ay LA, 9%F; -78 C, 1 hr. 2 OCF6
&ET/ US02/ 3013

and conditions: (b) Crg3, |NCI—|2 2: rt 16 hrl

2 0 MAR 2006

2- (4- Fl uor ophenvl ) - 3- (23fet hyl sui f anvi - pyr'™Ng-di n- 4. yl ) - 3- oxo propionic acid
nmet hyl ester (3) The folggwing Is a procedugﬁﬂjor t he preparation of
2- met hyl sul fanyi - pyri m di ne-4- carbai dehyde, 1, adapted fromthe procedure

of H. Bredereck at al., Chetn Bar., 97, pp 34072
Reagents and conditions: (b) CrQa, CH2Cla; rt 16 hr.

EXAMPLE 1
2-{4-Fluorophenyl)-3-{2-methyisulfanyl-pyrimidin-4-vi)-3-oxo-

proplonic acld methyl ester (3)

The following Is a procedure for the preparation of 2-methylsulfanyl-pyrimidine-4-
carbaldehyde, 1, adapted from the procedure of H. Bredereck et al., Chem. Ber., 97, pp 3407-
3417 (1964) included herein by reference.

To a 12 L 3-neck flask under Inert atmosphere Is charged N,N-dimethyl-formamide
dimethyl acetyl (801 g) and pyruvic aldehyde dimethyl acetal (779 g). The mixture Is heated to
reflux for 18 hours during which time the temperature decreases from about 109 °G to about 80
°C. The solution s 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 solutlon temperature in the range of 18 — 28 °C. The mixture is stirred
for § hours at room temperature, cooled to 20 °C, then methyl lodide (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 fodide 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 acstate, the organic layers combined and concentrated /n vacuo too afford
685 g of an oll 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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3417 (1964) Included herein by reference. To a 12 L 3-neck flask under

| nert atnosphere is charged N, N-di net hyi-formam de di methyl acet | M(RB@I6Q)
and pyruvi c al dehyde di nethyi acetal (779 g). The m xture Is heated to
reflux for_18 hours during which tinme the tenperature decreases from about
109 C to abB&928Y¥1 C. The solution is cool ed and met handCT(U§0¥301355 added to
di ssolve the crude residue. The solution is then cooled to 20 C and
thiourea (892 g, 11.7 nol) is added. After allowing the mxture to stir
about 15 m nutes, sodium nethoxide (741 g, 13.7 rnol) |Is added in 4 equal

portions over plepal¥@bh °M‘4-Lfﬁ'°'%"‘%ﬂ'hﬁ'ﬁﬁpg'gﬁfaﬁg";ﬂﬂi"ﬂ% Ir‘_gﬁr_'g_ter ature in the

range of 1§ e T%g h@ure | S 0 Irs’at room
t enper at JVErox@Igpiakic a 2@ esten 2y FR:a 9ol (7B Rlisaltionf jym Hisopsapfamidever 1. 25
hour s whi(®t4 mipihbsoiutiorgin THE, 42 8aveial) drTHFEMreL)ad adkied dropviides sbiategef of 17 - 29 C.

Stirring mehycomiok -acht@te (8.8 gl _ : t hanol and

unr eact eql|0 yibﬁé“cozgaﬁi;hi s(lrt rgovzedrﬁn'g‘gqn Tlggct'gotrr]ﬁt g%tsﬂgiioﬁtlsl%ﬁe%zﬁq% C @40

torr to %q[)lflgﬁ'i Iaggg;tl_ ) 'Zf. gpée(; %@" glff %et:h F'f?f;o’ggt”ﬂéﬂ'?*/‘\ﬁﬁ"{?ﬂefl‘yéel1p(QPt9i $¥%ned

bet ween § Agres diopwpe ydaciipp gtixire . Stifiing lsabtianedfforast i on i s

ext r act ednirutesseersrid tteh te rédclidh I€4uBNchoy PbaHng the rékRHIA BB ftd A¥&LS COMbi ned

over ot | - aiel RE1G THAGNEb Bl otfeeg Wit eoh ol rBY pedlibpfen, P i ne. The

di net hyl °8’§%J‘E°:9t 3%§£"gqsg’ehﬁ'§ff&@di°@c Nyatgd i‘/?ya%-l y&eerduqe@e%eipw@ed eetlehyde by

heati ng tstjca (B¥ektOAe/hoxaneshiamtiord 8.7 b (M6teHEIthe dééirekl podliddas amikiufedt: )i Ng et hyl

acet at e tdpsterebh@st the product affords 347 g crude product which Is

purified over silica to afford 401 g of 2-nethyl sul fanyl-pyrl m di ne-4-

car bal dehyde, 1. 15 2 0 MAR 2006 WO 03/024971 PCT/ US02/ 30135 Preparation of

2- (4- f i uor ophBiepRptien qf 2-(hrluerpphanyl-2rtRsmethylsytianytipiriatidii-4-yIB3-odwy dr oxy pr opi oni ¢

Sp: d net lpytiplom_aiaerd r(‘fgi)ly'l eIar@):cmauépelﬁs‘ﬁatn_G) cﬁgintti#'@:@(aggmhé} ik Qdd}alé)ﬂbyridinngE (70 )
il sopro , ution in , . in

is added%r@mvt\]n%gseﬂa é‘géﬁﬂggﬁ&gf\ %qr%tﬁ?%@{emﬁ'-?Fﬂ'ﬁpﬂﬁfﬁg%wqe &tate (6.0 g, 35.7

mol ) | n THgEpeheryt-3re-methyistifanylpyimidig-v)8-hydrpsyererioricrcidmetiybaster, 4t prepagdC af t er

whi ch a sixve ini Gi2Clp (50 Mriiristaiged sietpiviaenty the pliromiimGusiRndor ahb aslemblrelis (6.0 g,

39.3  MBlred bitoddiferpd@turdfr 1'6%0@9‘3&&%%99%@@%9? hl%ﬁed{tﬁé\?g& sk xture.

Stirring ntj nued for. 45 m nut a re ion |Is
quenched Cﬁgf' G'?)'ﬁtrﬁfltr ' 'stcﬁaceptéai%ql? W"%@ﬁg"ﬁr%m'l‘grff’%d%di%ﬂ%’ oves gHiegd2&%d NHAC .
The aqueb C}ﬂ;meﬁ) fosaffandt3y 7-onid 3% vieltohthe ddsired madattsss @ yellbivaoldr gani ¢ phases

conbi ned, dried (MgS™), filtered, and concentrated In vacuo. The crude

gfeSit ﬂge dla:i PUf .e%l@ﬁia@%(&gnglezéléﬁgit?m(azo:r%@o%?&ﬁ(y%%?ﬁ)—py&gol&; ,E—g]gﬂ'az%l-z- g (76%

e r
one rrng sys&:ms utilizing pyrazolldine, however the formulator may utllize substituted cyclic

hydrazine reagents to achleve other scaffolds having R? ring units which are not hydrogen, inter
alla, 3-methylpyrazolidine.

General Scheme for Intermediate Type I

F. 0
0
ocHy « \_N
+ | —_—

~ | ° A
Na. N / N
=

SCHy SCH;
3 4

Reagents and conditions: (c) pyridine; 90 °C, 16 hr.
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dl ast ereoners. Preparation of 2 0 MAR 2006
2- (4-fluorophenyl)-3-(2-nmet hyl sul fanyl - pyri m dl n-4-yi)-3-0x0- propionic
acid nmethyl ester (3): To a suspension of Cr03 In CH2CI2 (300 nL) |s added
pyridine. _The mxture Is stirred vigorously for 1 hour at roomtenp. A
sol ution SYO R4t ude 7- (2- PCT/US02/30135
fl uorophenyl) - 3- (2-net hyl sul fanyl - pyri m di n-4-yl) - 3-hydr oxypropi onic acid
net hyl ester, 2, prepared above In CH2CI2 (50 nmlL) is added dropwi se to the
chrom um suspensi on. The reaction m xture Is stirred at roomtenperature
for 16 hours, diluted withgether (1 L) and filtereg through a pad of
Celite. The filtrate_i_s coNcentrated In vacug_a resulting residue Is
purified over silicg (43% vyield) of
t he desired product g ; \ ) nple relates to the
formati on of 6, 7-di hydro-5H pyrazol o[ 1, 2- a] pyrazol -/1- one ring systens
utilizing pyrazoildine, jjowgyer the formulator ngy Wilize substituted
cyclic hydrazine reage i’sﬁ;@ achi eve ot her scaf g%rdé having R2 ring units
whi ch are not hydrogen, ihteYgeualla, 3-nethyl pyra §b,pg. Ceneral Schene
for Internediate Type Il OCF6 ~. D C 4 Reagents and condl tions: (c)
pyri di ne; 90 C 16 hr. 16 2 0 MAR 2006 WO 03/02497% PCTI US02/ 30135 d SCl -
S02Cl -t 3 4 5 ' ReagernReagenthnd candiions: Gin@onsl,dMeOBR A0} 1 Ve OHI THF/ H20; rt 1 hr.
. EXAMPLE 2
2 (4- Fl uor ophenvl) - 3- ( 2- net hanesuIE&RM%{LE,pyrl m di n-4-vi)-6.7-dl hvdro- 5H- pyra
zolof 1.2 alp razol 1- one (5) Prepar 1 on of
2. e-.‘uq“_g” B ~(2-methanesulfonyl-oyrinldindul)-6 Txdihvdre-8 pyrazoloffs
5H pyr azol o[ 1, 2- a] pyrazol - 1- oneamegzol-T@na@ol ution of pyr azolldine (7.8 g,
54.16 mmol) In pyridine (100 n.) Is added
2- (4-fiuorophen IsuI | - 0x0- propl oni c
aci d met hyl b \Bl?')aﬂ?? éfﬁﬂ'"‘f phogyl)- i‘%ﬂﬁ%s“'ﬁ?ﬂﬂ py%’ak‘%'%)'ﬂ)ﬁfﬂ"ﬁ '8 | s heated
to 90 C ﬁUmy@Solhb;;ra&pyrazol-hone (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 reactlon mixture Is heated to 90 °C for 16 hours.
The salvent is removed in vacua and the resulting residue purified over silica (100% EtOAc,
followed by 10% MeOH/EtOAG) to afford 3.9 g (37% yleld) of the desired product as a yellow solid.

Preparation of 2-(4-fluorophenyl)-3-(2-methanesulfonyl-pyrimidin-4-yl)-8,7-dihydro-
5H-pyrazolo[1,2-a]pyrazol-1-one (5): To a solutlon of 2-(4-fluorophenyl)-3-(2-methylsulfanyl-
pyrimidin-4-yl}-8,7-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 peroxymonosuifate)
(9.34 g, 15.2 mmol) in water (42 mL). The reaction Is stirred 1 hour at room temperature, diluted
with aqueous NaHCOQg and extract three times with ethyl acetate. The organic layers are
combined, dried, and concentrated /n vacuo too' afford the crude desired product which Is used
without further purification.

The following is a procedure wherein Intermediate Type Il compounds can be utilized for
preparation of the inflammatory cytokine release Inhibitors of Category I.

EXAMPLE 3

1,2-a]pyrazol-1-one (8

17



The solvent is renoved in vacuo and the resulting residue purifi e%j %ﬂ{ 2006

silica (100% Et CAc, followed by 10% McOH Et OAc) to afford 3.9 ¢ g

yield) of the desired product as a yell ow solid. Preparation of

2-(4-fluoro henxl - 3- (2- et hanesul fonyl - pyrl m di n-4-yl)-6, 7-di hydr o-

5H pyr azol 9&% pyrazoi-1-one (5): To a solution of PCT/US02/30135

2-(4-fl uorophenyl) 3-(2-net hyl sul fanyl -

pyrl m di n-4-yl}6, 7-di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol - 1-one, 4, (1.3 g, 3.8

mmol ) In THF: methanol (56 nL of a 1:1 mxture) |s added dropw se a

sol ution of Oxone(r) (potagsium peroxynonosul fat (9.34 g, 15.2 mmol) in

water (42 nmlL). The rga t|o is.stirred 1 ho at tenperature, diluted

wi t h aqueous NaHGR ex( 1 zsh: ?three tipge @ cet ate. The organic
co_mgntrat n Wacdwe/t oo afford the crude

| ayers are combi nec

preparation of the Inflawmafory cytokine relea Lphi bj s of Category I.
EXAMPLE 3 2- (4-Fluoro phenyl)sogHf 2- phenoxy-pyri m'd Yo

in-4-yil-6.7-di hydro-5H pyrazol o- 11. 2-al pyrazol - 1-one ) 17 2 0 MAR 2006
WO 03/024971 e 5 6_Reagent"§ and conditions: (e) phenol, NaH, THF, 1.5 hr
rt. PCT/US02/ 30135 PiRepeantstandepndiions: (e) phenol, NaH, THF, 1.5 hr rt,

2- (4-fluorophenyl) - 3-(2-phenoxy-pyrimdin-4-yl)-6, 7-di hydro-5H

i [TﬁFZFEJ"EL haif Sz yieghlp o Fafbod il 24 BRIty °p O, T O°
sol ut i on P¥FazplRdt.2-p éz°2'1 ©re {8yt %iﬁi@?mf)’begd(@% g, 7.08 mmol) in THF (5 mL) Is

net hanes iddesiNaH-(94 g, mgdmmoﬂ%d}{d:vyedﬁaystmthyd'rtlﬁbrdﬁldepxu-ﬂa’oﬁﬂpﬁ{a@;) 3(a] pyr azol - 1- one
, 9, pr em@qega%nw imi@he) ﬁ Nﬂwgcﬁo-SH pﬂaz%%n’i‘-% az&Q-on B, é{g'? %)hare];he reaction

m xture Ig Wi th aqueous

NaHCO8 arfd®% H%Q:P@ZI"W" 7 WKA(%@LWTP?IF"@?‘H?W"‘%EE%‘E %H"éd fO‘TI'Té houss 4599Mc | ayers are
conbi ned ,tel’cner@de dilttad Wity 8@spusdNatiCOparcertracat with tivice wittcelity! ddatasel fTos d t he crude

FI\)/L&%J(I:E E \6Rjahib lahéis frd Edntuird, ddEEveSS S, dand m%rfgt%%%ccfo% LW HYdel 0%
N X OOt Q15 R bl ool WeohEOAT o nﬁ&v?d%%,%o 7ea9
(dd, J =97%38% yield)af thy desipeq) prodpct a9 @ yellgw solld. *H W&@O%MHZ IGDCIPEHA47 (3, B5- 7. 22 (m
3H), 7. 1.1 Hz 1H), 7.49 (dd, J = 7.8, 7.8 Hz, 2H), 7.40 (ddd, J=5.4, 5.4 Hz, 2H), 7.35-7.22 (m, 3H), 7.10

(dd, J = 8.4, 8.4 Hz, 2H), 6.90 (d, J = 6.8 Hz, 1H), 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 CzH1sFN4O, (M + H)* 389.1414; found 389.1407.

This compound correspands to analog 1 from Table 1.

| 1
Thae 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-dthydro-3H,5H-pyrazolo[1,2-a]pyrazol-1-yi]-
pyrimidin-2-yloxy}-phenyl)-acetamide; "H NMR (300 MHz, de-DMSO) 5 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-
8.80 (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 CagHasFN:Os (M + H)* 446.1628; found 446.1606.

2-(4-Fluorophenyl)-3-[2-(2,4-dimethylphenoxy)pyrimidin-4-yl)-8,7-dlhydro-5H-pyrazolo-

[1,2-a]pyrazol-1-one; *H NMR (300 MHz, CDCls) § 8.4 (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,

18



(dd, J = 8.4, 8.4 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); 2 HIRMBR c28l6c d
fror C22HL8FN402 (M + H)+ 389.1414; found 389.1407. This corrpound
corresponds to analog | from Table I. The follow ng compounds fromthe
first asp®Q03§R49ht egory | can be prepared by the proc@GHUE28E8r i bed
her ei n above.

N-(3-{4-[2-(4-Fl uoro-phenyl)-3-oxo-6, 7-di hydro- 3H, 5H pyrazol o[ 1, 2- a] pyr azol
-1-yl]- pyrimdin-2-yl oxy}-phenyl)-acetam de; 1H NVR (300 MHz, ds- DVSO)

737 (1 By o/l gl etedhngne oy w?ﬁs sk et 1y (Sea

(t, J =1 97H727; fipd 413.1820. ( J = 6.9 Hz, , 2.46 (m 2H) 206(s 3H);
HRVS cal cd for CZ4H20FN503 (M + H) + 446. 1628 found 446. 1606.

?pg/fagl)rgr op (g}iltfﬂugroéh% c)ﬁ)% é 8%@&%“%%@”}\%&5 g’-ID%}/ero‘fjos[Yb-) 6, 7dgl hgdr_o SH
5.4, 1. Ea]:mzazolﬂ -Gp;, E?Wlﬁs(fiﬁpw CR{L) 8892 (d, 7' =B Mz B 7(‘?%'7‘%#5“ '% BB ( %’dd J =
5.1, 1.%45HE 1H),7.24 ()2 =5 HzJ2Hy, 7013, e 8.12M2) 1HOB.BEB.8x (M, M)A B RJIHz, 18 2 0

VAR 2006, 400 O3 Q2437 REL UPALIRL AR ) snPuSu itz 1120 T2 1 2,

2.38 (s, 'cal cd for 21FN4A02 (M + H)+ 417.1727
found 417.1727.

2- (2, 4- Di f | ucr@iiheropne)yl)3-[2-C-fubrophereyjpyrinidi-etyihe. Z-dipydye-g-mratplayf-o- SH- pyr azol o
- é02_7 aJé@YJz@IZ'I neﬁﬂm(adréwﬁﬁcbé iza, JEXA 1) 119, ﬁsﬁ(ad(.;d:aﬂst ﬁz : lH),
7.01 (t,2% o 1871?(%2"')16?4(581"6'%11]4%1@@4%; 435%%%16@?% J@z—H%.z'g) Hz .

3.92 (t 2.71 (dt, 6=3.2-B:2 H2RHIMD(MEH¥069 = 6.9 Hz, 2H): M5 (M + H)+ 407. 2.

2- (4-fluorophenyl)-3-[2-(4-fl uorophenoxy)pyrim

di n-4-yl )-8, } 300 MHz,
ICDICIn 3) é 23 0 127 %$|£¥9£eﬂgﬁﬁzﬂg6%@ﬂ§ Lﬁ'?x@ rl?»] R4 3@7601' dlﬂyd:%ﬂ.#l_ pXH %WZC
7. 21- 7. 10PFO- g "HNMR (3pQMHz, COClg) #18.434d, Jf%HZ' A BAY(dde) =81, S5 HR 4 10- 4. 04
(t, J = JH)2r.+7.0%2(m), 5H), @981@, X=5.1 HA 1H), .32 (t, J7= @2 Hig 2HR#PY (B =(a\z Mz, B 406. 9.

(4-Fi 0¥l,) wvditht 48ophenoxy) pyrim di n-4-yl)-6, 7-di hydro- SH
-pyrazolugf(f@pg %a %gpg%gfﬁsqone) H NVR (300 WMHz, CDCl 3) S 8.52 (d, J 5.1

Mz, 1H), 7.41 (dd, J = 8.7, 5.4 Hz, 2H). 7.15-7.07 (m 5H). 6.98 (d, J =
5.1 Hz, 1 H),2-@-FRbropbenylp3-f2- (&ﬂ@rt}ﬁbenog})pyrlmujm@gd)@? dihydre-6¢/-pyraggjo-{1 ZH) 2 70
(dt, J =y8reo on% ‘FiZNMIQddbOMN@dDM §B14d 4255, Priz, 1H), 7.41-7.23 (m, 6H), 7.11 (¢,

il r e ery i e RSt

1H), 7. 4d4=8.2282 dp2HEMB M7 I-Q140(t2

2-(4-Fluorophenyl)-3-[2-(3-fluorophenoxy)pyrimidin-4-y!)-6,7-dihydro-5H-pyrazolo-[1,2-
aJpyrazol-1-one; 'H NMR (300 MHz, CDCls) 5 8.49 (d, J = 6.1 Hz, 1H), 7.48-7.38 (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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J =8.7Hz, 2H), 6.94 (d, J =51 Hz, | H, 4.27 (t, J =8.2 H %I—% Agﬁﬁh
(t, J =8.2 H, 2H), 2.66 (dt, J =8.2, 8.2 Hz, 2H); M5 (M +|—|)+4'y
2-(4-Flu o ophenyl)-3-[2-(3-fl uorophenoxy) pyri m din-4-yl)-6, 7-di hydro SH- pyr
azolo-[1 :%)%%azol 1-one; 1H NWR (300 MHz, CDC13) S 8.49 (d, J 5.1

Hz, 1H), 7%0 2981 (m 3H), 7.11 (t, J = 8.7 Hz, 2H), 7.P§Ifﬂ92ﬁéli5m 3H),

6. 94 (d, J=51Hz, 1 H, 413 (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 | Inflammatory cytokl ne rel ease Inhibiting conpounds
according to the present invention_ave the general scaffold having the
formula: 19 2 0 MAR 2006 WD 03/0249y1 R6 PCT/t SS02/30135 wherein R units
are am nes having the fornul a NR4 ]R6, and R, Rd4a, R6b, and R6 are
described herein bel ow in Tabl eRFTTN\ tereochem stry of R6b is the
configuration shown when R6b or RG/ Is not hydrogen. TABLE |i No. RRV\DR
494-f | uor ophenyl HHphenyl 504-flu enyl HH4-f | uor ophenyl

514-f | uor ophenyl HH2- am nophenyl | uor ophenyl HH2- net hyi phenyl

534-f | uor ophenyl HH4- net hyi phenyl pwr ophenyl HH4- net hoxyphenyl

554-f | uor ophenyl HH4- ( pr opanesul f onyl )[ghenyl
564- f | uor ophenyl HH3- benzo[ 1, 3] dl oRBt- 574-f1 uorophenyl Hprr| di n- 2-yl
584-f | uor ophenyl HHpyri di n- 3- 594- f | yor yl Hret byl.phen

604-f | umm@phmtwrepmwslhamnm% Rq %@EBﬂB'?dd%ﬁ%n '?f;?r"z am nophenyl
624- f | uQksRbRIMSteti BRI Bablait mnya sndstmyémlﬁﬁ%f RY lsdreapﬂrﬂsasatldﬂrsmwwh@n met hyi phenyl

R® or R® Is not hydrogen.

TABLE [l
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-methylpheny!
53 4-fluorophenyl H H 4-methylphenyl
54 4-fluorophenyl H H 4-methoxyphenyl
55 4-fluorophenyl H H 4-(propanestifonyl)phenyl
56 4-fluorophenyl H H 3-benzo[1,3]dloxol-5-yi
57 4-fluorophenyl H H pyridin-2-yl
58 4-fluorophenyl H H pyridin-3-yl
59 4-fluorophenyl H methyl phenyl
60 4-fluorophenyl H methyl 4-fluorophenyi
61 4-fluorophenyl H methyl 2-aminophenyl
62 4-fluorophenyl H methyl 2-methylphenyl '
63 4-fluorophenyl H methyl ~ 4-methylphenyl
64 4-fluoropheny! H methyl 4-methoxyphenyl
65 4-fluoropheny! H methyl 4-(propanesulfonyl)phenyl
66 4-fluorophenyl H methyl 3-benzo[1,3]dloxol-5-yl
67 4-fluorophenyl H methyl pyridin-2-yl
€8 4-flugrophenyl H methyl pyridin-3-yl
69 4-fluorophenyl H H H
70 4-fluoropheny! H H methyl
71 4-fluorophenyl H H ethyl

N
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644-f | uor ophenyl Hret hyl 4- net hoxyphenyl

654- f | uor ophenyl Hret hyl 4- (pr opanesul f onyl ) phenyl 20 MAR 2006
664-f | uorophenyl Hret hyl 3- benzo[ 1, 3] dl oxol - 5-yl

674-fl uor ophenyi Hret hyl pyri di n-2-yl 684-f| uorophenyl Hret hyl pyri di n- 3-yl

694-f | uor@%ﬁ%‘r‘fi}f%HH 704-f 1 uor ophenyl HHet hyl  714-f | uor oBRENSIZMShyl 20 2 0
MAR 2006 WD 03/ 024971 PCT/ USD2/ 30135 724-fl uor ophenyl HHvi nyl

734-f 1 uor ophenyl HHcycl opr opyl 744-f1 uor ophenyl HHcycl ohexyl

754- 11 uor ophenyl HHet hoxynet hyl 764-f | uor ophenyl HHret hoxyet hyl

T74-11 n I HHl-hvdroxy-l-pethvlethvl 784 -fl uor nnhnn\l! HH-Co2H
794-1 1 or Bphehnyl HETRPPISM04- £ | ‘wor Sphehyl et hyl et hy|
814-f | dor Gpheny| Hréetdasobeanily | 824- fHuor pphéhyl Hret hy| syFipapopyl
| pﬁéﬁgl Opr OpyT 844t T I Tor opnenyl He@roﬁw(ylcycl ohnxyl
hy-rethexyaret-hy—8H4—+H ue.f ephem rethpxyet hyl
$480PHWy dr oofy- 17 et W 884- tﬁéxwet enyl Hret hyl - COzH
893-trl f I tor opret hyt-fslenbeniinet hy| phény| methoxyethyl
903- t ri[fTHpr 0|m?[ ny4 W&ﬁiﬂb{én!?l”e{ nyT 4- gl uoy Opr}enyl 1-hydroxy-1-methylethyl
913- t r iHgorepethy “.,n". Fret-iH-2—arrnpphetyt
923-trilfl Z r olvet hyT PSRRI Minet hl 2- et hil pHény! “COH
4-fluorophenyl H methyl” H

80 4-fluorophenyl H methyl methyl

81 4-fluorophenyl H methyl ethyl

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 methoxyethy!

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

88 4-fluorophenyl H methyl -COzH

89 3-trifluoromethylphenyl H methyl phenyt

90 3-trifluoromethyiphenyl H methyl 4-fluorophenyl

91 3-trifluoromethylphenyl H methyl 2-aminophenyl

92 3-trifluoromethylphenyl H methyl 2-methylphenyl

93 3-trifluoromethylphenyi H methyl 4-methylphenyl

94 3-trifluoromethyiphenyl H methyl 4-methoxyphenyl

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

96 3-trifluoromethyiphenyl H methyl 3-benzo[1,3]dloxol-5-yi

97 3-trifluoromethylphenyl H methyl pyridin-2-yl

08 3-trifluoromethylphenyl H methyl pyridin-3-yl

29 3-trifluoromethylphenyl H methyl H

100 3-trifluoromethylphenyl H mathyl methyi

101 3-trifluoromethylphanyl H methyl othyl

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-trlﬂuorc;methylphenyl H methyl methoxysthyl

107 3-trifluoromethyiphenyl H methyl 1-hydroxy-1-methylethyl
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933-trifluoronet hyl phenyl Hret hyl 4- met hyl phenyl

943-tri fl uor omet hyl phenyl Hret hyl 4- met hoxyphenyl 2 0 MAR 2006
953-trl fl uoromnet hyi phenyl Hret hyl 4- ( pr opanesul f onyl ) phenyl

963-trifluoronet hyl phenyl Hret hyl 3- benzo[ 1, 3] dl oxol - 5-yl

973-tri | Y6 BNy I pheny!l Hret hyl pyri di n- 2-yl PCT/US02/30135
983-trifluoronet hyl phenyl Hret hyl pyri di n- 3-yl

993-trifluoromet hyl phenyl Hret hyl H 1003-tri fl uor onmet hyl phenyl Hret hyl met hyl
1013-tri fl uoronet hyl phenyl Hret hyl et hyl

1023-tr nv ] Hoet hvlvipaed
1033-t r f?déor b et P BERYPHaR e iyl Vel opr SR | -COH I

1043-trifl uoronet hyl phenyl Hret hyl cycl ohexyl
1053-tri f | uonsimmighdripnb@sayd ddomad vsparihins) ey aebdvighient starting point the analogs

1063-tri £l

1073 tr |@§%@ﬁ'ﬁﬁ%‘%"%ﬁ%%ﬁ@@'ﬂﬁ’ﬁ ! 3?’%%@#??8?%??"&?%““5 RreBaret R 2006 VO
03/ 02497V thegpgocgdyre MF!%M%'PW- e iplowing gxanpla. Rpietiugeienh favevercop 4

Utilizi nie fomiuttorecy adilelsly substitut@sny clarippmsaterieboonmpatitde withiviepro@ddre, dttetr t | ng poi nt

the anal ggsnetfifmbfibcatae, @étﬁwm&%ﬁms@@sﬂanwemgmt he description of this
cat egory %an 3&; bl QPrepare by the procedure outlined herein bel ow
In the &l ?%W% aﬁifﬁ ® R |s 4-fluorophenyl, however, the fornulator
may suitably substitute any starting nmaterial conpatible with this
procedure, Inter alla, methyl phenyl acetate, netRQyl 4-chorophenyl-acetate,

and nethyl 3 (trifluoronetdayl)phenyl acetate nts and conditions:
(a) (S)-(a)-nethylbe i am\ne,_{ ol uene, @44

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

EXAMPLE 4

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

Preparation of 2-(4-fluorophenyl)-3-[2-(S)-(1-phenylethylamino)pyrimidin-4-yl}-8,7-
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-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one, 5, prepared herain
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 /n vacuo. The resulting residue Is purified over silica (1:1
EtOAc/hexanes) to afford the desired product which to analog §9 from Table Il. H NMR (300
MHz, CDCl3) 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, /= 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 Cz4HzFNsO (M + H)" 416.1887;
found 416.1897.
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EXAMPLE 4

2- (4- Fl uor ophenv1) - 3-f 2- (S) - ( 1- phenyl et hyl ami no) pvr | mi di n- 4- vl | - 6, 70dMA3 P08
-5H pvrazol oFl . 2-al pvrazol - 1-one (7) Preparation of

2- (4-fluorophen [2-(S)-(1-phenyl et hyl am no)pyrimdin-4-yl]-6,7-

di hydr o- 5@‘5 ¥ %o[l 2-a] pyrazol -1-one (7): A soluti on PET/USHRS0ES Y de

2- (4-fluorophenyl)-3-(2-

met hanesui f onyl - pyri m di n-4-yl ) -6, 7-di hydr o- 5H pyr azol o( 1 2-a] pyrazol -1-one
, 5, prepared herein above (0.86 g, 2.3 nmol) and (S)- - a- net hyl - benzyl

amne (10.5 1.6 fae resulting
m xture is henFQ{9 fogovf'ng cm50%%éomdth,;§%8n€fagpa'c@58%t8§{4ﬂﬁo%%? é%ﬁ\ égﬂgd ID{!.rat ure and the
sol vent Rregegyedespibed Bereinaboyhe resulting residue is purifi ed over silica

(1:1 Et OAC/ hexanes) to afford the desired product which to analog 59 from

Table 1. A n )M?EJN% 3N ﬁer@lh 2k B)-pyrmidina- 6|7|Zd|h éro-bf)l 7 42 7.34
H) | 3({3&5& / sﬁ i 6 e |
(m68 (bchéaZ°'3[1 lpyfsz%bm(%'nH'iMBlf?’O%""'é?Cf{%i&g @ /7% ‘ ’77‘°§“H%‘ 2H) 2H115

(bd s, 2454 Hz, BY, 12972, 2H), BB (Ed J =B .48.HS 2Hy 6.98(d) = plmwg.zrwe@@(tror

C24H22FNpg:f Wh: a6 ® 416118814, 4.doQule 4 16 415 3 Bo (2 3H)22.08-HBR BYPMYO 03/ 024971
PCT/ USOZ@Oéfg T% fol 'ow ng corrpounds fromthe second aspect of Category |

can be p y the procedure described herein above.

2- (4- Fl uor ophenyl )-3-[2-(N -met hyl - N - phenyl hydr azi no) - pyri m

iC([j)iCInS;l % | ] - 6, (R-@lhpdRi@rdphbnyipg-oRed ¥-albytiro3+aHayradat Zb]p@naml-1 i@ 300 MHz,
S Zéyl%r%ncg}%pgnella(?tlg%&ﬁ(ljé%hyl gﬂ)r, ghﬁ(@éﬂﬂméogﬁé (%f § dtHiz 734") 0 e
OH), 6. 85624, THI77.8 (! = 8t higy 2H)GB&7(d(F 4.8 Hz: 1H), §.65:5.58 g, 2f1). 495-6,80 . J = 6.9
Hz, 4H), 21D, 8B (6,3H), 317p-3.68 (d,BH,. 133 (saH); A9 (M HB' 4€(0M+ H + 417. 2

(R -{4-[2-(4-F uorophenyl) 3- oxo 6, 7-dl hydr o- 3H, 5H pyrazol o[ 1, 2- a] pyrazol -1

- | m dI 1t t h t 300 M—Iz
ol 3”5 5. 2 eao R Gl Bl 3 Sz e, )
6.47 (d 1-ﬂne: HINMR {320 MHzDCI:55 881 (), £84.§ hz, 1!2)—!745-/128)31“-49%@0(##(’ J24), 3. 79 (s
‘;’H%’A, 2 82,08, 61y (d2.|TD=54l+z6ﬁ4)l(mo (@ D=6.0¥8, 2 404, ¥ =4G0HA2H), 3.80-3.65

u
i nopyri n{)"H Hpg%%% é" %ahp‘%&ﬁy }3yr azol o[ 1, 2-a] pyrazol - 1-one; 1 H NWR

(300 Mz, CDCI3) 8 8.21 (d, J = 4.5 Hz, 1H), 7.45-7.29 (m 9H), 7.06 (dd, J
= 9.0, 8. 4 Hz(4- FRbBoph@yIﬂ(?[2((d-(S)Jnmyﬁthﬂarth)Pyhmld)n-4- -6/0diifydso-5H-= 6.0 Hz, 2H),

%94 4gt2 Yazoiolt 22ipiazol- 4 iohe; ' NRR (G00% iz, 6B1,) 88N 7 (Lo E28%Pad 70 (A1 DH), M5 (M +
705(dt J=8.7, 2.4 Hz, 2H), 6.38 (dd, J = 4.8, 3.0 Hz, 1H), 5.11 (bd s, 1H), 4.13-3.98 (m, 5H),

2,73 (dt, J = 8.9, 6.9 Hz, 2H), 1.66-1.55 (m, 2H), 1.24 (d, J = 6.3 Hz, 3H), 0.99 (t, J = 7.2 Hz, 3H);
HRMS calcd for CagHaFNsO (M + H) 368.1886; found 386.1880.

2-(4-Fluorophenyt)-3-[2-(allylamino)pyrimidin-4-y!]-6,7-dihydro-6H-pyrazolo[1,2-a]pyrazol-
1-one; 'H NMR (300 MHz, CDCl,) 5 8.20 (d, J = 5.1 Hz, 1H), 7.43 (dd, J = 9.0, 5.4 Hz, 2H), 7.05 (i,
J =8.7 Hz, 2H), 6.43 (d, /= 5.1 Hz, 1H), 6.00 (dddd, J=7.2,7.2,7.2, 5.1 Hz, 1H), 545 (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 CigHiFNsO (M + H)* 352,1573; found 352.1582.

2-(4-Fluorophenyl)-3-{2-[1~(S)-(4-methylphenyl)ethylamino]pyrimidin-4-yl}-8,7-dihydro-5-
pyrazolo[1,2-a]pyrazol-1-one; "H NMR (300 MHz, CDCl) 5 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, /= 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 CasHasFNsO (M + H)* 430.2043; found 430.2057.
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2- (4- Fl uorophenyl )-3-[2-(1-(S)-m et hyl et hyl am no) pyri m

l.di n-4-yl]-6, 7-di hydro-5H pyrazol o[ 1, 2-a] pyrazol - 1-one; 1H NVR (3P0 Mﬁ? 2006
CDCIS) 8 8.17 (d, J = 4.8 Hz, 7.46-7.40 (m 2H), 7.05 (dt, J = 8.7, 2.

Hz, ,638(21J:4.8,3.0Hz,1H) 5.11 (bd s, 1I1—1)f,r4.13396(
5H), 2.7%QW041- 6.9 6.9 Hz, 2H), 1.66-1.55 (m 2H) FYTBROYYS; - 6.3
Hz, 3H), 0.99 (t, J = 7.2 Hz, 3H); HRMS calcd for C20H22FN50 (M + +

368. 1886; found 386.1880.

2- (4- Fl uor ophenyi)-3-[2-(al |l yl am no) pyri m dl n-4-yl]-6, 7-di hydr o- 5H pyr

azol
1, 2-a razaql 51 Hz, 1
[7 13 (Lgy 9% @Féoro Qlyl)ﬁgz-( éy%@ %bﬁl)n 43;(5@7 éﬂfr&szgrb? 1 |5'|)
Hz, | H)pyraaok[mZ-@}gwwl -1-gnex H7NP@R(3?O MHz £DEls) 58.16 (i) = 48 {if, 1H); 4 d(i IF s 1 ,
5. 28 (dap, 8.7Hz1oH)T.051, = biz HzloHh))e.37%d, 2@ s(1dk, 1), 5=12](ﬂds21Hn454-H22 (M, H),

4.13-4.04,( 364;&%" 12rg 6%73%? 61? 613% @21785,21 &Fm, &%) 45403 tyColad- or

019H16Fr<’1'5"&
2-(4-Fl ddﬁi[ﬁ‘h@ﬁﬂ O-(QLJ{’?%'T[Z'@%HEM ﬁ@?ﬁ?%ﬁ'ﬁ%ﬁfg@’{hw AR AR i di n-4-y1)-6
, 7-di hyduzmaﬁdﬂ- pyrazol o[ 1, 2-a] pyrazol - 1-one; 1H NI\/R 300 MHz, CDC13) S 8.15

(d, J = 5.4 H, 7.40 (dd, J=87 5.7 Hz, 728727(m2H)

o5 20 gqur(g]—':(l_%’bﬂ“eg?@ sybyhenyt v'a@hﬁa*‘émﬂéﬂ}w Bt 3 = S R

(d J —r@ra@olbﬂzza]p&hw‘lHRI&/E"&MR&@OMPZW&M\@G’(MHZ ). 7436.23¢m3: f ound

130, 205y 2oL U MU MROVOMD T ETL L G e |

or et | am Nno rimdin- |

hydro SHEm B@»i%{d 1'16%% f’%‘i}ra 8 @gﬁg’xy H VR (300 M?I)z/ coa 3) 8y8 16 (d,
4.8 Hz, | H), 7.44 (dd, J = 9.0, 5.7 Hz, 2H), 7.05 (t, J = 8.7 He,

2H) 6. 37 ( d,2-@Fuofptenyfza-P-(etbutadBo)wichidn-4-l-8f)dinydroBb-pyregaiol{ 2y 4H) ,
3.99-3.9 p;%é?ol% {.@a 1H 360% 8013)659911 (8-/2 3Hz, 8)) 7.49088 =l B33 4H),

For  CoarBEASH oS T e oL b Gy A, 1P o

2- (4-Fl M{)DDME)QFD-I\@-(M}N)13QBR) phenyl et hyl ami no) pyri mi di n-4-yl]-6, 7-di hydro
-5H pyrazol o[ 1, 2-a] pyrazol -1-one; iH NWR (300 VHz, CDCI3) 8 8.11 (d, J =

1P, I\)LIU'I

54 Hz, | 7.43- . 3 (d, J =
4 H, 1 H) 24 Fi‘f?mt"ﬂﬁ”ﬁ"w "2 2“’?%%%’%’5 F"mﬂ‘iﬁ;m"@wé@% 4§@ |é)75d r’wlfl o H., 1.63 (d,
= 6.9 Sh-pyraolpi!, NapY(EKRalI-opg:-H BV (800 MHz, CDClg) 57.99 (m, 1H), 7.40 (dd, J = 9.0, 5
(|4 Fl ugs, QHE?HMOJ&{ Rz, bHRBB5 @UY ybam%(r)ngi) munncggs;l;x 2%38!3](dt?!1-78(g|8}4gdr oSSZL %r

zol of :
H) | %%29 3*“3%9%%59”%%*@ M 7.08 (t, J =6.6 H, 2H), 6.45 (d, J
57Hz H, 4.12-4.02 (m 4H), 277(dtJ—72,72Hz 2H), 1.52
s, 9H); I\/IS (M 4+Fludyophed@p3-K2- cyclopropylamino)pyrimldm -A-y1]-6,7-dihydro- 5H-pyrazolo[1,2-

a)pyrazol-1-one; 'H NMR (300 MHz, CDCl;) 5 8.17 (m, 1H), 7.42 (dd, J = 8.7, 5.4 Hz, 2H), 7.12 {t,
J=8.7 Hz, 2H), 6.52 (d, J = 5.4 Hz, 1H), 4.27 (m, 2H), 4.15 (t, J = 8.4 Hz, 2H), 2.88-2.81 (m, 1H),
2.77 (dt, J = 8.4, 8.4 Hz, 2H), 0.93-0.87 (m, 2H), 0.71-0.86 (m, 2H); MS (M + H)* 352.0.

2-(4-Fluorophenyl)-3-[(2-cyclopropylmethyl)amlnopyrimldin-4-yl]-6.7-dlhydro-5H-
pyrazolo[1,2-a]pyrezol-1-one; TH NMR (300 MHz, CDCl3) § 8.17 (d, J = 5.1 Hz, 1H), 7.41 (dd, J =
8.7, 5.4 Hz, 2H), 7.07 (¢, J = 8.7 Hz, 2H), 6.41 (d, J = 6.1 Hz, 1H), 6.55 (bd s, 1H), 4.15-4.05 (m,
4H), 3.31 (t, J = 5.4 Hz, 2H), 2.78 (dt, J = 8.9, 6.9 Hz, 2H), 1.18 (m, 1H), 0.60 (m, 2H), 0.30 (m,
2H); MS (M + H)" 366.0.

2-(4-F|uorophenyl)-3-[(2-methoxyethylamlno)pyrimidin-4-yl]-6.7-dlhydro-5H-pyrazoIo[1 1 2n
aJpyrazol-1-one; 'H NMR (300 MHz, CDCl;) 8 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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4 or ophenyl ) - 3-[ 2- (2- hydr oxy- 1, 2-di net hyl pr opyl am no) pyri m di n-4-yl ] -

| u

hydr o- 5H pyrazol o[ 1, 2- a] pyrazol 1-one; 1H NWVR (300 VHz, CD;’: SAR 260699
H)740(dd J=9.0, 5.7 Hz, 2H), 7.10 (t, J = 87Hz I—Oi) .55
= 4.24-4,10 (m 5H), 2.83 (dt, J = 8.4, Hz, 2H),

35~
Cho
— T

51-1. 36V(9793/(ig,ﬁ)71 NG (M + H)+ 398. 1. PCT/USOZ/30135
-(4- Fl uorophenyl)-3-[(2- cyclopropyl am no) pyri m di n-4-yl]-6, 7-di hydr o- SH py
zol 0[1 2- a] pyrazol-1-one;"'H NW\R (300 MHz, CDCI3) 5 8.17 (m1 H), 7.42

d, J 8.7, 5.4 Hz, 2H), 7.12 (t, J = 8.7 Hz, 2H), 6.52 (d, J = 5.4 Hz,1
2.
(

DTTNROTON
o

-

427(m 2H) , 415(t J 8.4 Hz, 2H), 288281(m I H), 2.77 (dt,
8.4, 8.4 Hz, 2H),093087( H)071066g |_9 MS (M+ H+
0. 2-(4- Fluorophenyl)3 {2~ (2-methoxy-1 -(S)-methylethylamino)pyrimidin-4-yi}-6,7-dlhydro-

4- Fl us-sbeiny blepirakd-2-osey tH MR (oY MR dDd1s) 8. neo@ys =+ 418 ez, nH} 7w2 [dd6, 7- di hydr o
Y oY By Bz B €3 Car i ado MR AW e o T gl Byadg, (€, =
41 (d, (my 16, 5131(%'691”443”) 4065k J FI§§ He, 2H), %ﬁ(dd-fsﬂ*ﬁzé@%f‘ﬂ(s' , 3.31 (t, J

5.4 Hz.7234) J = 8.9,/ Kizj o), 1.30«(sBH);, MOV #j73842+) , 1.18 (m 1 H), 0.60 (m 2H),
0.30 (m 2H; Ms (M+ H)+ 366.0.

oot o 57 S TS R ATB A A o 125

Hz, | H)pyrezolaf22{ibuazal1-oneg HAME (3P0 MtiZ. cn,gu)aavo(gsl (&1 Hg 1H), 839(ddbl 2H), 6. 42

o1

||CDU-|' N WG
0-||

(2 d74J(a P8,%.1HE, 3H)H.o7 (¢ 0 29:841z0534) (68 (&U)=5134z§ﬁ=:|),)§50fb1(m( {znzil)' gt%a ?\ﬁ(&ﬁ%l—(l))bg SV\D3H),
03/ 0249 7° F?cf‘r”/((!lsg? AT EQEVW fSpherﬂ)a?gB [2- (2- met hoxy-1 -(S)-m

et hyl et hyi am no) pyri m di n- 4 yl ]-6, 7-di hydr o-
5H- pyr azol o[ b-@-Fappyieag)s-21(paan: dyihdiiviRangisdtyriividn 4-HB2ZtdByd8-58- 18 (d, J = 4.8
(d’ J 17a§§|ﬁz§% yr 0?1 n98§-ﬂ? 15( obl?-g aZHMZsoi?_D% (etaé(nl 2H)832§ =g24)., 6.39

4 13 (t, J =
(0 0, T oot It 1 240000 . Sap i rian o un P 6y o 3 8 (3
3H), 2, ZH){6Hs, (4,96 591 B2, Pz 5.2Hpd s, H1HRB.60 ¢, J SBB; HZMH) (42, HT%&%ZM)
2- (4- F1 upacaeybas @ § 2oh Je 9 26ubuergioeny| ) ethyl am
ino]pyrimdin-4-yi}-6,7- di hydr o- 5H pyrazoi 0[1 2- a] pyrazol 1l-one; '"H N
R(300 MHz, CDCI3) 8 8.10 (d, J = 5.1 Hz, 1H), 9 (dd, J = 7.8, 5.1
2H), 7.07 (t, Thg second @tqqgryofjmmrr@tozy@yte@e rglease@h@ltllp&compﬂ)nds g:cg_rganm 1 H,
4. 18- 3. HBe presenBifentionPaehelgedéral(stafiold pvingtheddérmid; J = 6.9 Hz, 3H);, M5 (M +
H) + 433.9. 2-(4-Fl uorophenyl) 3-{2-[ (pyrl dl n-3- yI rrethyl)am
| no] pyrimdin-4-yl]-6,7-di hydro- 5I6|- pyrazol o[ 1, 2- a] pyr azol - 1- one "H NMR
(300 MHz, deDIVBO)8869851(m2H) 8E(dJ 5.1 Hz, 1 H,

7.73-7.68 (m | H), 7.42 (dd, J . 4/Hz oH), 7.33-7.26 (m | H),
7.04 (t, J = 8.7 Hz,

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 Ill.

TABLE I
No. R R° R¥/R™ ring
109 4-fluorophenyl phanoxy morpholinyl
110 4-fluorophenyl 2-fluorophenoxy morpholinyl
111 4-fluorophenyl 3-fluorophenoxy morpholinyl
112 4-fluorophenyl 4-fluorophenoxy meorpholinyl
113 4-fluorophenyl 2,6-diftuorophenoxy morpholinyl
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2H), 6.48 (d, J =5.1 Hz, 1 H), 577 (bd s,
4.02 (t, J =6.9 Hz, 2H), 3.80 (m 2H),
(M+ H+ 403.1. The second category of Inflammtory cytokine rel ease

I nhi biting _conpounds according to the present invention have the general

scaf fol d HEQPHY* e fornula: Rea N "ROb N' R wherei n RCIAISPE0AISe et her s

having the fornmula -OR3 and Raa and R9b are taken together to forma ring
as described herein belowIn Table I1l1. TABLE Il No.R RR/R ring

1094- f | uor ophenyl phenoxynor phoi i nyl

1H, 4.69 (d, J = 6.3 Hz, 2H),
2.62 (dt, J = 8.7, 8.7 Hz,223Huar \¥®6

- J:ull 2-fl yuoronh V\ertnhnl vl
ECPIRA O A 1 I S A i
1124-f 1 uor ophe ny?w f udrfbghmqwkyrmr p h¥eyangahenoxy morpholinyi \
s RO, O R RS Ghod” I DO N0
1154-f | uor ophe nyTQ- C) anoﬂ%’gmg% D th{b oﬁeﬁylﬁﬁemgﬁhﬁeﬁmﬂw
1164- f | uor ophany118- t { i fAtfiyereeieed hyl phehBRPviRhepd@| i ny]  morpholinyl
1174-f1 uor ophd nng— [ T—Eﬂu%m nyT phenmxwmfepml Nyl morpholinyl
]1-]1-82:1]: : 38; SBE‘E‘;’; 22 N ;,E 'ﬁlvﬂu roﬁwe‘?g’f{/"r f #’ ihéth iphenoxy morpholinyl
1204- f | uor ophgny12!, 4} di4feeBRhepher o%?w'mﬁwoxv ~ morpholinyi
1214-f 1 uor ophd nyfﬁg— amsrﬁ;yxbmynop henaxwmwphaioxmyl morpholinyl
153411 or ophdnd . af AUCHERR o ey | oot
1244- | uor ophdny 124 benAJHaroRem oxo ol 3tperzoltidonesivhy| | morpholind
125 4-fluorophenyl phenoxy piperldin-1-yl
126 4-fluoraphenyl 2-fluorophenoxy plperidin-1-yl
127 4-fluorophenyl 3-fluorophenoxy plperidin-1-yl
128 4-fluorophenyt 4-fluorophenoxy piperidin-1-yl
129 4-fluorophenyl 2,6-difluorophenoxy plperidin-1-yl
130 4-fluorophenyl 2-cyanophenoxy piperidin-1-yl
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-yi
139 4-fluorophenyl 4-methoxyphenoxy piperidin-1-yl
140 4-fluorophenyl 3-benzo[1,3]dioxol-5-y1 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-flyorophenoxy piperazin-1-yl
145 4-fluorophenyl 2,6-difluorophenoxy pliparazin-1-yl
146 4-fluorophenyl 2-cyanophenoxy piperazin-1-yi
147 4-fiuorophenyl 3-cyanophenoxy plpe‘razln-1-yl
148 4-fluorophenyl 2-trifluoromethylphenoxy plperazin-1-yl
149 4-fluorophenyl 4-trifluoromethylphenoxy piperazin-1-yl
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1254-f | uor ophenyl phenoxypi perl di n-1-yl

1294-f 1 uor

1334-fl uorophgnyld-trifl uoron

1344-f | uor oph

1354-f | uor oph

1364-f | uor oph

Ty A TR
1374-f|uorophfnyL§~NkaﬁﬁL"! m-Re
1384-f|uorophan¢F -nEt"%v?q

1394-f | uor oph

1404-f | uor ophe
1414-f 1 uor oph

1424-f | uor oph
1434-f | uor oph

1444-f 1 uor oph

1454-f | uor ophesy

1464-f | uor oph

1474-f | uor ophg
1484-f | uor ophs

1494-f | uor ophe

03/ 024971 PCT.
1514-f 1 uor oph{
1524-f | uor oph¢

. 1534-1 | uor ophg

1264- f | uor ophenyl 2- fi uor ophenoxypi per | di n- 1-yl 20 MAR 2006
1274-f1 uorophenyl 3-fl uor ophenoxypi per | di n- 1-yl
1284-f | uor ophenyl 4-f | uor ophenoxypi perl di n- 1-yl
VHSN@% "», 6-di f1 uor ophenoxypl peri di n- 1-yl PCT/US02/30135
1304- f | uor ophenyl 2- cyanophenoxyplper | di n- 1-yl
1314-f | uor ophenyl 3- cyanophenoxypi perl di n- 1-yl
1324-f 1 uor ophenyl 2- trlfluoronethylphenoxyplperldln 1-yl
' ) o\ nplnard rll n ’I v L
bny F9- Et‘hﬁ‘f"b‘l‘?u%&y Di pe?lnﬁqﬁﬁmﬁg'\(/’fy Plperazin-1-yl
enyibt- et Afopipeensky pl periesthylphenpky plperazin-1-yl
_ TOXWLdD@é’ttmhéhoiy yl plperazm- -yl
eyl o HDI be’ thlaﬁ 2 ph%rlld y plperazin-1-yl
2N yib4 - nethﬂWh@be /pI pEMBHPHPIEIgY plperazin-1-yl
I’MBQ Denmohpﬁéﬂl O 5m¥ﬂhﬁﬂ@hb)@r N- 1- ylIpiperazin-1-yl
.plly Ilan‘L‘ln I 1 | B 1
BTl NG T n%?%‘%ﬁ‘ SifloxgrSy | plperazin-1-
bnyiBB- £l ubflenspbeyky bi per azPHenaYy | pyrrolidin-1-yl
ENyfi58- Tl ummmadipaafyxy DI per'amoropﬁeny:ky pyrrolidin-1-yl
cHHyo q, 6—d i TEOXY yl A
8 R ERn T XY PR | proldin iy
bny168- cly afrdpieReRd pl per abuerqehepexy pyrrolidin-1-y
anWSZ-—f r ! ﬂﬂumds;ma@t hyl ph?;ﬁ}diﬂqomppmbwl n-|I - yAyrrolldin-1-yl
1 =t try PIET AN heHokA Z T =i —= 'r°||g|§.1 i 0 |MAR 2006 WO
Uqgl? g@&# 1gunp.®édé- i e |. 4! | n-1-yl
bnyi%3- net ﬁﬂF?S?Pé‘ﬁ’B’ky i per SPEREPPONpKY pyrraiin-1-y
enyt62, 41 drfredrophbph e o)@ytflupemathyiphenoxy| pyrrolidin-1-yl
Y68~ 1N SGRLFhFREmy O T KB I MmBByigHehaky L~ YT pyrrolidin-1-y!
166 4-fluoropheny! 2-methylphenoxy pyrrolidin-1-yl
167 4-fluorophenyl 4-methylphenoxy pyrrolidin~1-yl
167 4-fluorophenyl 2.4-dimethylphenoxy pyrrolidin-1-yi
169 4-fluorophenyl 3-N-acetylaminophenoxy pyrrolidin-1-vi
170 4-fluorophenyl 2-methoxyphenoxy pyrrolidin-1-yl
171 4-fluarophenyl 4-methoxyphenoxy pyrrolidin-1-yl
172 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl 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 il
intsrmediates 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 ll|

c
Boc_ N,H

|
mn’N‘H

¢

e
cbz”
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1544-f | uor ophenyl 2- net hoxyphenoxypi per azl n-1-yl
1554-f | uor ophenyl 4- met hoxyphenoxypi per azl n- 1-yl

1564- f | uor ophenyl 3- benzo[ 1, 3] di oxol - 5-yl pi perazl n- 1-yl 2 0 MAR 2006
1574-f | uor ophen LPhenoxypyrroIidin-l -yl
1584-f|uoﬁ%§ﬂ§ ¥73- 11 uor ophenoxypyrrol i di n-1-vyl PCT/US02/30135

1594- f | uor ophenyl 3-f | uor ophenoxypyrrolidin-1-y!

1604- f | uor ophenyl 4- f | uor ophenoxypyrrolidin-1-yl

1614-f | uor ophenyl 2, 6-di f I uor ophenoxypyrrol | dl n- 1-yl
1624-f | uor ophenyl 2- cyanophen @y yd dndidel wfhoud. i

1634- f | uor ophenyl 3- cyanophenoxypyrrol i di n-1-yl

1644-f 1 uorophenyl 2-trifl uoromet hyl phenoxypyrrolidin-1-yl
1654-f|uorophenyl4-trifl%ﬁﬁ t hyl phghoxypyr +Ji n-1-yl
1664-f|uoropheny|2-nethy|pﬁ§§;kvpyrrvrﬁdin-l-

1674-f | uor ophenyl 4- met hydephenoxypyrrol i di nckzy

1674-f 1 uor ophenyl 2, 4- di et hyl phenoxypyrrol i din-1-vyl
1694-f | uor ophenyl 3- N- acet yl ang nophenoxypyrrol i dign- 1-yl

1704-f1 uor ophenyl 2- ) i di De s
1714-f1 3or oBhengl 4- ﬁ{e g’%%ﬁ%ﬁ%%‘gﬁ) %{é#ffﬂ’fen'&_ﬁg ?;Cl[ tort, 18 hr

1724-f 1 uor ophenyl 3-benzo[ 1, 3] di oxol -5-yl pyrrolidin-1-yl The following is a
schene for preggring conpounds bel onging to t NSt @spect of Category

Il according t prese vent pon. Tge fir age|| enconpasses
utilization of Type | *+in i tes +o—ntro e € uni t
(4-fl uoropheng”I Mt he preset” exdnptie) Into the nol ecul g. nt er nedi at e

ket ones such as conpound 11 can be used in the next d®zfUence to |ntroduce
the selected aming unit to the 6-position of the
pyrazol o[ 1, 2-a] pyrazol -1-one ring system General Sche&ne for I|nternediate

Type | | | Boc., N, HORdAgents\ara Clondttions: () NaOKGITH.CllGkIEr rt @ hr8 27 2 0 MAR 2006
F. F
L UL
4 5
Cbz” Cbhz”
10 1

Reagents and Conditions: (d) Oz, CH,Cly, DMS; -78 °C to rt 18 hr.

EXAMPLE 5
2-[2-(4-Fluorophenvyl)acetyl]-4-ox0-pyrazolidine-1-carboxylic acid benzy| ester (11

Preparation of 4-methylenepyrazolidine-1,2-dicarboxylic acld 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 ethy! 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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WO 03/024971 PCT/ US02/ 30135 Reagents and condition.: (a) NsH DM, 20,.Ma% 2006
hr. Cbz' 8 9 Reagents and Conditions: (b) SOCl2, MeOH O Ctort, 18 hr 9
10 Reagents and Conditions: (c) NaOH, CH2Cl2/water, rt 18 hr. Cbz~ ~ Cbz'
10 11 Reagents and Conditions: (d) 03, CH2CI2, DVM5; -78 Cto rt 18 hr.
EXAVPLE 5WO0Y034Y7h_ F| yor ophenvl ) acet vi | - 4- oxo- pyrazol i diPREUBOFWIoxyl i c

acid benzvl ester (11) Preparatlon of

4- et hyl enepyrazol i di ne-1, 2-di carboxylic acid 1-benzyl ester 2-tert- butyl
ester (8): To a suspension of NaH (3.81 g, 95.4 mvol) in DMF (80 m-) Is

dd dr opwi |
DVE (207 L) Frerestenet PonPHedppeelere trr st Gl oo hefla o g ) |

3- chi or coRtaitf ouderenétiienppyraeidive(l B-danypxyliczQld m’PGF%V' gster &éﬁ#@dM eﬂﬁebﬁw se and
the r eaq§0 O ﬂnéthéHoi (SOBRAL) lsQad8ed tﬁlor?/ chloRdY BrépRIED BT EPCL TRe téaétioh |s Waeneti @acCt i on i s

ggﬂ’: telt gﬂ@gtewg? \%@ eer?ﬁgftﬁg? Eu% tidnl f8 A" Eor{clﬂu%u{ Gtk 'reFa@tloﬁ(ﬁJ ko Oge: > g

ext r act eafforiaaseliaw O*tWW&FM&BW@SWWW%‘@‘W@HPVWW @Z)ﬁﬁ'P'H)an“Btdgﬂ'ﬁ?’ c layers are
dried, fprdduetraethe HONshitconcentrated to afford the desired product as a clear
oi | which Is wused without further purification. 28 2 0 MAR 2006 WO

03/ 024971 PCT/ US02/ 30135 Preparation Oli

4- met hy| ene- gfPrasasien af 1 (‘_‘L'f'E‘g'PBWV'%“EW &mythylegapyrozolidinedearhgvlic ) o

sol uti ornotn‘bemzyldstemo)reshgnlnrmhleda@cJIIzlgdfi meol]is Bisshived inleoix3 Wvater/methvienel - benzy|
ester éh%ﬁ&e Rikion (3@r§|t§?%thr id stn(-lﬁé)fomueé&tﬁ&‘édh@&l@dfﬁ&@@leﬁa-byrdzalda@lﬂled t hi onyl

chl ori de ature and

stirred ‘EEFP%EE{?%I U'r‘FQFy i%er%&,ﬁg gvgﬁﬁ‘%’ﬁ?‘r'%%m?wp%f?‘“&e & '%lléoerlo "“8% 8154 vacuo
af f or ds chlogigd (08Mbi 4.2 mimok: ls addeg ancihe fezetion la pitpwed tostiiPri§ hows pltepviiele 23 g (97%

yi el d) ofmdtherefdsn mRdre iPHIRAY Glth witert{Ttamiiehd thélkjers allowed to separate. The
aqueous layer Is extracted with methylene chlorids, the organic layers combined, dried, and
fiitered. Concentration in vacuo affords the crude product which is purified over sllica (1:3 ethyl
acetate/hexane) to provide 0.54 g (62 % yield) of the desired product.

Preparation of 2-[2-(4-fluorophenyl)acetyl]-4-oxo-pyrazolldine-1-carboxylic acld
benzyl ester (11): Ozone gas Is bubbled into a solution of 2-[2-(4-fluorophenyl)-acetyl]-4-
methylene-pyrazolidine-1-carboxylic acid benzyl ester, 10, (0.28 g, 0.8 mmol) In methylene
chloride (15 mL) at—78 °C until the solution retains a blue color. The source of ozone Is removed
and dimethyl sulfoxide (0.23 mL) is added and the reaction solution allowed to warm to room
temperature and stir for 18 hours. The solvent is removed /n vacuo and the resuiting oll purified
over silica (1:3 ethyl acetate/hexane) to afford 0.15 g (53 % yield) of the desired product as a clear
oll.

Synthetic Intermediates of Type [ll, 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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Preparation of

2-[2-(4-fluorophenyl)acetyl]-4-nethyl ene-pyrazol | di ne-1-car boxyl i Q0 MARG2006
benzyl ester (10): Sodium hydroxide (0.12 g, 3 nmmoi) Is dissolved in a 1:2
wat er / met hyl ene chl oride solution (30 rrL) with rapid stirring followed by
the additiVBA%¥424¥ et hyl ene- pyrazol | di ne-1- carboxyl i c RETASHaHzy| ester,
9, (0.62 g, 2.8 nmmoi) at roomterrperature (4- Fl uor ophenyl )acetyl chl oride
(0.39 nL, 4.2 moi) |Is added and the reaction is allowed to stir for 18
hours after which tinme the reaction mxture is diluted with water (10 m -)
and the | ayers allowed to separate. The agueous | ayer |Is extracted with
net hyl ene ideg the organic |layers conDigfedy droed, and filtered.
Concentrati N vacuo affords crude prd ch is pur ified over
silica (1:3 y at /h ne)ote—p%-owde . gI i elid) of the
desired product. Prepg t| on o k /

2-[2-(4-fl uorophe?PiI )acetyl]-4- oxo- pyrazol | di ne- 1Q9ﬁr boxylic acid benzyl
ester (11): QOzone gas is bubbl ed |nto a solution of

2-[2- (4-f1 uor ophéiyl ) - acetg/ Iene razol | dithe- 1- car boxyl i ¢ acid
benzyl ester, 10, (Ba@isgn @“@'Wﬁw@)'ja( k%t‘%}%ﬁe"‘"@hl oride (15 nmi-) at 78
Cuntil the soI uti on retains a blue color. The source of ozone is renoved

and di nmet hyk fOX|de(0 23 mM-) |Is add d and the reaction solution
allowed to vva 0 rom tenperature and for° 18 hours. The solvent Is
renoved in va res ng qil pur 3 siljeg (1:3 ethyl

acet at e/ hexane) to affor (53_57y| el d) of thle Nredoproduct as a
clear oil. Synthetgg~ tes of Type 111, xarﬁa-l—e’, conmpound 11,
can be used as a tenpl ate for i ntroducing the desired 6-position am no

noi ety as outlined in §he exanpl e bel ow. Ceneral Schiene Type |V

I nternmedi ates: I ntrodu o the scaffold of
conpounds enconpassi ng%%gé]}léljérng?orgglgr?c@ jwﬁd(?a'vﬂtegz;ory Il analogs. 29 2 0 MAR
2006 WO 03/024971 +FIJO e N N 11 12 Reagents and conditions: (e)

Na( QAc) 3BH, HOAc, THF; rt 12 hr. BX@WUS92/ 30135 -""**> \ /

~(4-Fluorophenyl)~1-(4-morpholin-4-yi-pyrazolidin-1-yl)-sthanone (13

Preparation of 2-[2-(4-fluorophenyl)acetyl]-4-morpholin-4-yl-pyrazolidine-1-
carboxylic acld benzyl ester (12): To a solution of 2-[2-(4-flucrophenyl)acetyl]-4-oxo-
pyrazolidine-1-carboxylic acld 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, 0.8 mmol) and HOAc (0.022
mL, 0.4 mmol). The solution Is stirred 12 hours then partitioned between diethyt ether and
NaHCOs. 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% yield) 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-Flucrophenyl)acetyl]-4-morphalin-4-yl-pyrazolidine-1-carboxylic acid benzyl ester HCI
salt, 12, (100 mg, 0.2 mniol) is dissolved in methanol and Pd/C (5 mg) Is added. The solution is
then hydrogenated in a Par'® Hydrogenation Apparatus for 3 days after which time the catalyst Is
removed by filtration and the filtrate concentrated /n vacuo to afford 55 mg (81% yield) of the
deslred 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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--_ Fly 12 13 Reagents and conditions: (f) H2; Pd/C, MOCH. EXANE’ E
2- (4- Fl uor oahenvl) - 1- (4- nor phol i n-4-vl -avrazol i di n-1-vl) - et hanone %“1&‘?'? 2006
Preparation of
2-[2-(4-fiuorophenyl)acetyl]-4-norpholin-4-yl-pyrazolidine-1- carboxylic
acid benzwog‘g‘ﬁé?“(ﬂ): To a sol ution of PCT/US02/30135
2-[2-(4-fluorophenyl)acetyl]-4-oxo- pyrazolidine-|-carboxylic acid benzyl
ester, 11, (0.14 g, 0.4 muol) and norpholine (0.038 n., 0.43 mml) In THE
at roomtenperature is added Na(OAc)3BH (0.125 g, 0.6 mml) and HOAc (0.022
m., 0.4 ol he solution is stirre 2. hours th iy bet ween

di et hyl bgﬁsg?”blggaﬁlﬂf’\%%fg sgntgect]lﬁgtg gT*"ﬂ’S(%f/eg,J“ a\lif\/?sus%%?tgﬁe%ég vgirjal tines
Wit h et IfenPefes hamiag e genietformideer s conbi ned, dried, and concentrated in
vacuo to a clear oil which was re-dissolved In ether and one equival ent of
ethereal HCl is added and a white sglid forns. The solid Is collected by
filtration and 100 ng (60% yi el d) the desired product is Isolated as
the HCl salt. Preparation of )
2- (4- Fl uor ophenyl ) - 1- (4- nor phol i | - pyrazotldln-1 -yi)-ethanone (13):
2-[2-(4-Fl udrophenyi)acetyl]-4- ol i n-4-yi-pyrazolidi ne-1-carboxylic
acid benzyl ester HCl salt, 12, (10ggag, 0.2 mol) is dissolved In

met hanol, and, Pd/ C s added. The lutjion.is th hydr ogenated in a
Parr(r) tww&%w&a‘?%ﬁ‘lﬁ% GE'ﬁf“&the?c @ssali’f&%erv \Rﬁf”&%ﬁpef Fr%ﬂiehe catal yst Is
renoved poaparfed aeqorging dortheyprocetitre ofitined indhecsclhanrediereinbaloed i n vacuo to afford 55
ng (81 %yield) of the desired product as a tan solid. Once the sel ected
6-amno unit is in positj WRes i tyed- pyrazol o[ 1, 2-

a} pyrazol - 1- one scaff ol d,bgéhgg%%% g%l‘"@%‘g&%?mkvanal ogs which conprise the
selected Runits can 30 2 0 MAR 2006 WO 03/024971 PCT/ US02/ 30135 be
assenbled utilizing a c ent synt heti o&p. This step nakes use of

I nternmedi ate Type V conpdunds having the general forrmula: C OR3 thereby
I ntroduci ng the desired - ‘unit lato t gaffold, said Type V

| ntermedi ates can be prepajjed accordr ng toJ\he procedure outlined In the
schenme herein bel ow. X SCH; SN N scH

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

Os. _OCHs Os_ OCHs

Z N _b,. ~ZAn

Sl 5\
N~ SCH, N~ S0,CHs

14 15
Reagents and conditions: (b) Oxone®, MeOH/THF/H20; 1t 12 hr.

0 OCH,

o] OCH,
Z N LIS Z N
\NJ\ \N/Ik
SO,CHy (o]
15 16

Reagents and conditions: (c) phenol, NaH, THF; rt 12 hr.
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General Schene for Internediate Type V 14 Reagents and conditions: gaé
SOCI 2, MeOH;, rt 12 hr. SCH3 \N !~ S02CH3 14 15 Reagents and condi t4 §n¥AR 2006
(b) Oxone(r), MOH fHF/H20; rt 12 hr. O OCH3 S02Chb 15 16 Reagents and
condi tion '061?() 45ghenol, NaH, THF;, rt 12 hr. 31 2 0 MAR 2006 WO 03/024971 d
16 17 Redpeht®¥3hd conditions: (d) NaOH MeOH H20: rt 1 PETAS02/30135g
Reagents and conditions: (e) oxalyl chloride, CHC 2/DVF, it 2 hr. EXAMPLE
7 2-Phenox - rimdine-4-carbon | chloride 18 PCTIUS02/ 30135 Preparati-on of
2- met hyl sui fanyl - pyri m di ne-4-carboxylic acid nmethyl ester (14): To a
suspensi on of 2-net hyysuldeanyl - pyri m di ngz 4- garboxyllc acid (15 g, 88 mmol)
I n nmet hanol (200 nl) added dropw se thRonyl chloride (25 nL). The
solution Is allowed to armt roomdtenpeg

( ure d stir 12 hours. The
solution Is then conc ntﬁhte vacuy an tﬁe zﬁijBM/solid whi ch remains
can be taken up In ne n ori de and 3Pl€ rated to afford 19 g
(97% vyield) of the HCO "~salt of the desired product as a white solid.

Preparation of 2-not hanesqjsf onyl - pyri m dl ne-4;carboxylic acid met hyl ester

(15): An aqueous solution (1 L) of [ 211.7 g, 344 mmol) is added
dropwise at 0 Cto a %‘89%‘{3iaéf’r‘f“"zﬁ?"sz‘-d)%gH%?@Ui RHYI™ pyri mi di ne- 4- car boxyl i ¢
acid nethyl ester, 14, (19 ¢g,86.1 mol) in 1:1 nethanol/ THF (1 L). The
reaction solution is I dtowarmto r t enperature and stir for 1.5
hours. The resulting suspension is partitigned between nethyl ene chloride

and water. The aqueo as mage al k e bt he addition of NaOH
D ]
o

and re extracted with E;)ﬂ[(en e
o)

17 18
Reagents and conditions: (e) oxalyl chloride, CHzCl2/DMF; rt 2 hr.

EXAMPLE 7
2-Phenoxy-pyrimidine-4-carbonyl chloride (18

Preparation of 2-methylsulfanyl-pyrimidine-4-carboxyllc acld methyl ester (14): To a
suspension of 2-methylsulfanyl-pyrimidine-4-carboxylic acld (15 g, 88 mmol) in methanol (200 mL)
Is added dropwise thionyl chloride (25 mL). The solution s allowed to warm to room temperature
and stir 12 hours. The solution Is then concentrated /n vacuo and the yellow solld which remains
can be taken up in methylene chioride and re-concentrated to afford 19 g (97% yield) of the HCI
salt of the desired product as a white solld.

Preparation of 2-methanesulfonyl-pyrimidine-4-carboxyllc acld 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 methy! ester, 14, (19 g,86.1 mmol) in 1:1
methanol/THF (1 L). The reactlon 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 drled, flltered, and concentrated /n vacuo to afford 18.4 g of the
desired product as a yellow oll.

Preparation of 2-phenoxy-pyrimidine-4-carboxylic acid methy! ester (16): NaH (3.5 g
of a 60% suspenslon, 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 acld methyl ester, 15, (6.3 g,
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conbi ned organic layers are dried, filtered, and concentrated In vacuo to
afford 18.4 g of the desired product as a yellow oil. Preparati or512 of MAR 2006
2- phenoxy- pyri m di ne-4-carboxylic acid methyl ester (16): NaH (3. a
60% suspenS| on 87.4 mvol) is added to a solution of phenol (8.23 g, 87.4

mol) In TERYPEHL 1) at’ room t enperat ure. PCT/US02/30135

2- Met hanesul f onyl - pyri m di ne-4-carboxylic acid nethyl ester, 15, (6.3 g, 32
2 0 MAR 2006 WD 03/024971 PCT/ US02/30135 29.1 mml ) i s dissolved In THE (60
m.) and added dr opvvi se to the solution of phenol. The reaction is allowed

Nt SR il T P RLT izt shedfi e orhordi o o D PR

conbi nedG%F‘@j‘dﬁ?'@WPbey é’i‘r§°ré? B°Urﬁh$”ét§!3"°h‘?q by dheagdition ofisatsatedsaqueoss MH«Gln vacuo to
af f or d arhe agueeusaphbseifextiactédwiiburetHylesecbhioridarang the icarabifedtolpghic lageesdrat e/ hexane

2:3) to ad a dlan%%o&eﬁt?ag’e@lry a%bdjt% aﬁbﬂdé&@de@ﬁ%lﬁﬁ@ pﬁﬁ”@djb{/éhlll@é(eﬁﬂylvm' te solid.
s SRR dﬁ%&‘g B oL GonTonireanyt ssaumes sokds (17575 7a
of 2- p 6, (1.72 g, 74.8
mmol) In nethanol (50 nL) Is added a 50% NaOH solution (10 m-) at room

ta ﬁ(rjrpte[] Zt trJ; ﬁa IPﬁtfﬁ:ﬁ&!oﬁBfi—ﬂﬂeﬂnyfﬁlmkirﬁMo&ylﬁJ&lﬁmv¢6£soldtlSn dsfe_rmvedTLQ vacuo
aqueous "BP\'}%%PV&‘ %""P% %8 "‘g%ffdsé'i'emyﬁv% é§ gﬁﬁe%&wam%dﬁé@ﬁﬁ HCI and the
whi t e scidiled afiffchiaOH sofutien (@&mi-)at toor tamperabireniAfter stitring/lor he baugsitiee SO’fPhré or gani c

| ayer s as @mewain nech and theeémanmith aqmnsﬁnaéer|ab>&dctbmwmm1ymcbteteafﬁeord 0.95 g (60%

i el o) Shdlenlesthity b adhily a?lﬁlﬂﬂllm)ﬂﬁb%ﬁ g@ %5 o\ B R dot it

phenoxy- WPHP&FHB‘"% With 15y geatate: The prganiolay qaybied, @regalypl ) i n net hyl ene
chl or i decofckliratdd)in vacamioaiford 0G5 a (B0%wield) o deélreﬂ)hlédwcsaseajdetdsaﬁd.al yl chloride
(0.1 n). The soI ution Is stirred for 2 hours at roomterrperature and

concentr at ed cuoQ a esire sed without
further puri %pgﬁ o of iI"r’10*e°'"f”‘ynpay(l'j' uecna hony Fcﬁ"@%g@i g S[°{‘]|te "(%?lrpounds whi ch
conpr i sephertesy-pirimidnedsgtoxylipgeld, Uafoe@@r@89lmm@{)1am@lﬂemlem9l(wgnlt)o t he present
I nvent i aRnt@MAg & RWAFKHS BTIDMSE a6bel YxalyldhioRde0.@ eHIL). EThe @bllitloh Retrdaddrel N bel ow. Thi's

br OCedUQ\%ﬂE Bt r8$r¥ o @ﬂe"a‘(mg rc&\%&& t%E fr‘:%é’éﬂ% dffofd tﬁJ‘& Jed p?bruué?ﬁrlnéh g Ises the

sel ecte Fron am n
| nt er medyitiuéfutter pygfieatient he second hal corrprl ses the f| naI R un| t al ready
introduced to the pyrimdine ring, for exanple, as In Internediate 18. 19

The final sequence for preparing the compounds which comprise the first aspect of
Category Il analogs according to the present invention can be accomplished by the procedure
outlined hereln below. This procedure Involves a convergent step wherein the first half comprises
the selected R’ unit and the 6-posltion 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.

Reagents and Conditions: (g) NaOH: CHzClz/water, rt 12 hr.
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Reagents and Conditions: (g) NaOH CH2Cl 2/water, rt 12 hr. 33 2 0 MAR 200
WD 03/ 024971 19 Reagents and Conditions: (h) NaH, DMF; 0 C, 2 hr. 20 MAR 2006
PCT/ US02/ 30135 20 EXAMPLE 8 2 (4 Fl uorophenyl)

6- rmrgholln 4-v1- 3-(2-phenoxy-ayrimdin-4-vi)-6 7-di hvdro- SH

oyr azol oFWQBHRHIt azol - 1- one (20) Preparation of PCT/US02/30135

2- (4-fluorophenyl)-1-[4-norpholin-4-yi-2-(2-phenoxy-pyrim di ne-4-

carbonyl ) pyrazol | di ne-1-yi ] ethanone (19): 2-Phenoxypyr| nidine-4-carbonyl
chloride, 18, (0.07 g, 0.28 mml) In nethylene chloride (1.5 nL) is added
dropwi se to a suspension of 2-(4

fl uoropherr [@ (4-gor phol i n-4-yl - pyrazol i di n-1-ylg et hanone, | 3, (0.06 g,

0.18 mmol) 2: B water/CH2CI 2 sol ution -mL)\ cont ai ni NaOH ( 0.0112
g, 0.28 rrm)l) 4t ¥ 060 at The, mLm hours and.
diluted with addibjo er/CH2ClI 2. T aklofed to

separate and the aqlieous phase extracted wi th addifional nethylene

chloride. The orgamkg, | aye are conbined, drigd, Yiltered and
concentrated in vgcuo| to rdatan solid whi p N, ed by
preparative HPLC torat 6?0. 021 g (23% vyi el d) t"he @ red product as

an oily solid. Preparation of

2- (4-fiuorophenyl) -89 norphol i n-4-vyi - 3-(2- phenoxy- pyr i di n-4-yi)-6, 7-
di hydr 0- 5H pyr azoi o[l 2-a] pyrazol -1-one AZ% To a s%) ution of

2- (4-f1 uorophenyl) - [LBeagents and Condltions: (h) Na 0°C

nor phol i n-4-yi - 2- (2- pheno) cy- pyri m di ne- 4-car bonyl)pyrazol | di ne-1-yl) et hano
ne, 19, (0.2 g, 0.4 nmol) In DVF ey at O C I's added NaH (0.024 g, 0.6
nmol ) and the resul t it hesrsghvent I's
renoved in £ PRENYIEQME 0 and extracted
with water, drled and r e- pyrazolof}.2-alpwé 10 18 d 37 ny (20%y| el d) of the
desired product as a yellow solid. The foI | owi ng conpounds fromthe first

as
above. 34 2 GrRRsn ol ADPRb IR R oSy BRI ByfsRbibed her el n
carbonyl)pyrazolidine-1-yiJethanone (19): 2-Phenoxypyrimidine-4-carbonyl chloride, 18, (0.07
g, 0.28 mmo!) In methylene chioride (1.5 mL) Is added dropwise to a suspenslion of 2-(4-
fluorophenyt)-1 -(4-morpholin-4-y|-pyrazolldi'n-1 -yl)ethanone,13, (0.06 g, 0.18 mmol)ina 2: 5
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,Clz. The layers are allowed to
separate and the aqueous phase extracted with additlonal methylene chloride. The organic layers
are combined, dried, filtered and concentrated /n 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-fluorophenyl)-6-morpholin-4-yl-3~(2-phenoxy-pyrimidin-4-y1)-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one (20): To a solution of 2-(4-fluorophenyl)-1-[4-
morpholin-4-yl-2-(2-phenoxy-pyrimidine-4-carbonyl)pyrazolidine-1 ~yilethanane, 19, (0.2 g, 0.4
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 chh:JrIde 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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2- (4- Fl uor ophenyl ) - 6- nor phol i n-4-yl -3-[2-(4-fl urorophenoxy) - pydm di n-4-yl]-
6, 7-di hydro- 5H pyrazol o[ 1, 2-a] pyrazol -1-one: 'H NVR (CDCI 3, 3002 fHAR 8006
1.61 (s, 4H), 2.58 (s, 4H), 3.70- 3.99 (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= SWORRMTES + MS: miz (rel Intensity) 491.9 (10GCTHS940135ana] .

Cal cul ated for C26H23F2N503 0. 5H20: C, 62.39; H, 4.83; N, 13.99. Found: C
62.02; H, 4.38; N, 13.62. The second aspect of Category |1 anal ogs rel ates
t o compounds havi ng the formula: O Rea N 'Reb R5b" ~.~ . R5 wherein R Is

an amno unit tedlnth The I |V

R units havﬂﬁ@'ﬁ” &paﬁmgphwﬁdgﬁ?ﬂgr%eqog)ﬁyrﬁﬂag ¥l?$17§ en angorrp,rl >
Rya, Re, 5I-leazoldm,d-a]§mbzcrltﬂ-ene dHM(aaala.la@QMHﬁﬁ TABEEH)\-54ds, RHR% R aR

1734- 11 up -1H, uwsppi)ml(HéHfJi:ugrmphmyMHtrh

1754-f |

e AT et IR AR T
1794- f | u@uetduTabbe®y DB ﬁr‘iﬁpﬁahléﬂﬁf’f"@m?ﬁ? d??éwypm 02; 1, 2'38; N, 13.62.

1804-f | uor ophenyl H3- benzol[ 1, 3] dl oxol - 5-yl HH

1814-fl uorop | | HH
1834-f | uor op%ﬁ% net b?&t T%Liﬁaﬂa%%é %%%%%ﬁ%ﬁe@ﬁ%?ﬁ f??ﬁg)r/ophenyl HH

1854-f | uor ophenyl et hyI 2 am nophe yl HH
1864-f | uor ophenyl net hyl 2- met hy|, p
1874-f | uor ophenyl net hyl 4- net hﬁ p

N/Rata .

Rﬁb--""'( 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* s hydrogen and R', R®, R, R*, and R® are
described hereln.

TABLE IV
No. | y R® R® T 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-benzo[1,3]dloxol-5-yl H H
181 4-fluorophenyl H pyridin-2-yl H H
182 4-fluorophenyl H pyridin-3-yl H H
183 4-fluoropheny! methyl phenyl H H
184 4-fluorophenyl methyl 4-fluorophenyl H H
185 4-fluorophenyl methyl 2-aminophenyl H H
186 4-fluorophenyl methyl . 2-methylphenyl H H
187 4-fluorophenyl methyl 4-methyiphenyl H H
188 4-fluorophenyl methyl 4-methoxyphenyl H H
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35 2 0 MAR 2006 WO 03/024971 PCT/ US02/ 30135
1894- f | uor ophenyl net hyl 4- ( pr opanesul f onyl )phenyl HH

1904-f1 uorophenyl met hyl 3- benzo[ 1, 3] dl oxol -

h}ghen

1914-fl uo
1934-f1l uo

5-yl HH

1944-f | uor ophenyl H4- f | uor ophenyl net hyl net hyl
1954-f | uor ophenyl H2- am nophenyl net hyl et hyl
1964- f | uor ophenyl H2- nethylphenylnethylnethyl

1974-f

1OL nn

hvl nh

met hyl pyri di n-2-yl HH 1924-f | uor ophenyl net hyl
phenyl met hyl et hyl

- 20 MAR 2006

r1dln-3-yl HH
PCT. 02?2(/)135 y

pheny!| HH

1984. | USTD PRI haR oMoy R | ¥ H
1994- f | udPDphetiotedhenyr ppaetdul [f ordensticlifaxphdnhy | ret HY | H
2004- f qupp %ﬁdolﬂﬁhdﬁﬁn ohbthyqj I"0XOI - Syrifth- m;rt hyT mef hylH H
2014-f ’1'3’“' Hoyt—eH-R—2 e tRy-et
2024- [ 17D heRUPTRY d| T8y ot oyl OPREY "' H
2034- f | ud®dphehitorpphenyl| JherN'I met hyl met H%"V' methyl methyl
2044-f qu,pp 1e41wompﬁga.w 4 fTwior ophenyn ﬂmirdpyénylet hyI methyl methyl
2000 { Lt enhe RO REIYL bl o oyt SRR L | e | et
2074- f [udPp 1e41§w0ﬁaehqw'| b e hyl phenyd methyRpembt hy| | methyt | methyl
2084- f 'uagpp Nemslorphdayl 4- e hoxly phengindyingivret hy| methy methyl
2054 asgmbei g1 o T
2114- f [ udPbp hetrdMorRpbeRl hyr i i n- 2-@/("?@?%'%‘@’ Pepgpyr |~ methyl 7] methyl
2124-f | ucmmphemmhor@hdmyll pyT I di n- 3- y3-remediidldiexokbnl methyl methyl
gigj]‘: : o RTcaEg Srery 2 T2 GRBLPPIENY |~ I B~ Fethgir O
2164-f l|udPdphef ‘F°f‘@hﬁ‘@l{mpﬁﬁgnvp¥—iw"'&y’ methyl methyl
2174- f IJucod phesfiordg@@H3 4 -mettyhy | pheny| Hppnyl methyl methyl
204 4-fluorophenyl methyl 4-fluoropheny! methyl methyl
205 4-fluorophenyl methyl 2-aminophenyl methyl methyl
206 4-fluorophenyt methyl 2-methylphenyl methyl methyl
207 4-fluorophenyl methyl 4-methyiphenyl methyl methyl
208 4-fluorophenyl methyl 4-methoxyphenyl methyl methyl
209 4-fluoropheny! methyl 4-(propanesulfonyl)phenyl methyl methyl
210 4-fluorophenyl methyl 3-benzo[1,3]dloxol-5-yl methyl methyl
211 | 4-fiuorophenyl | methyl pyridin-2-y1 methy! methyl
212 4-fluorophenyl methyl pyridin-3-yl methyl methyl
213 4-fluorophenyl | -CO,CHs phenyl H H
214 4-fluorophenyl | ~CO,CHjz 4-fluoropheny! H H
215 4-fluorophenyl | -CO,CHa 2-aminophenyl H H
216 4-fluorophenyl | -CO2CHa 2-methylphenyl H H
217 4-fluorophenyl | -CO,CHs 4-methylphenyl H H
218 4-fluorophenyl | -CO2CH4 4-methoxyphenyl H H
219 4-fluorophenyl .| -CO;CH; | 4-(propanesulfonyl)phenyl H H
220 4-fluorophenyl -CO,CHj 3-benzo[1,3]dioxol-5-yl H H
221 4-fluorophenyl ~CO,CHg pyridin-2-yl H H
222 4-fluorophenyl | -CO:CHg pyridin-3-yl H H
223 4-fluorophenyl | -CO2CHs phenyl methyl methyl
224 4-fluorophenyl | -CO:CH, 4-fluorophenyl methyl methyl
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2184-f 1 uor ophenyl - CO2CH34- met hoxyphenyl HH 2194-f | uor ophenyl

«- CO2CH34- (propanesul fonyl ) phenyl HH

2204- f | uor ophenyl - C02CH33- benzo[ 1, 3] dl oxol - 5-yl HH

2214-f | uor ophenyl - CO2CH3pyri di n- 2-yl HH

2224-f | uoMYPWERIAL corCHBpyri di n- 3-yl HH PCT/US02/30135
2234-f 1 uor ophenyl - CO2CH3phenyl net hyl net hyl

2244-f 1 uor ophenyl - CO2CH34- f | uor ophenyl net hyl mrethyl 36 2 0 MAR 2006 WO

03/ 024971 PCT/ USOZ/ 30135 2254-f | uor ophenyl - CO2CH32- am nophenyl net hyl net hyl

2264-f 1 HOLAPREAY. ] Ry “h%ﬂ;é! rethvdret-hyt e T
2274- | juctap en\ﬂ”m@?@ 4Crf13 Y1 pheny AR et hy | y y
2284- f | |uo#28p e hyfluorabeiH3l4-GReEHo X y phe AynatyiPhgalinet hyjl methyl methyl
gggj—” UOZ7DNEBhior6FHERITIT-GAICRD ANES UIniBiifiohepeny | YT METmgthyret Nyethy!
2314- 11 ”;érzgg e Wr% Vl’lzgl E2-31J r‘m*?'t ph‘é@’fiull ety " methy
2324- f | luo?2phe dyfluorahpmiHIp Y Q28HN - 34WF?P@FWFW}PH‘§HV' ThemeBipquradhhni|ch

conpri sie isoe sacrm&dptﬁswecfccgtmpit egméuwom.la]dmca-ls@gs \/\hmétﬁyln R mehyl an am no

uni t, c@an |JI € I"y 8 ICIIC u heretn WISt 11g W th
conmmon '23 4 | oﬁférM’ I'—cncrfzc b fo llIdlrljdnlf(:-x;amwl e ah};’arnr F\@ﬁhw each

net hyl an%PzR I §'fPS'PP'F'1¥' ptfERGHy et hyI arFiV’t'ﬂH"e’ Vi cH3 |cHmely 11 2Methkedgents and
Conditions: (a) Na(QAc)3BH, HOAc, THF, rt 12 hr. CH3 N CH3 21 22
The compounds which comprise the second aspect of Category |l analogs whersin Ris
an amino unit, can be prepared by the Scheme outlined hereln below starting with common

intermedlate 11. For the following example R® and R® are each methyl and R Is (S)-(1-

2 0 MAR 2006

= |

. phenyl)ethylamino.

21 22
Reagents and Conditions: (b) Hy; Pd/C, MeOH.
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Reagents and Conditions: (b) H2; Pd/C, MeOH 37 2 0 MAR 2006 WO 0380QAD 2006
PCT/ US02/ 30135 22 CPG N + CH3 23 Reagents and Conditions: (c) NaCH:

CH2Cl 2/ water, rt 12 hr. CH3 N d a CH3 24 Reagents and Conditions: (d)
NaH, DMF;, O Cto rt, 2 hr. 23 e 24 25 Reagents and Condi tions: !ﬂé}’e% Oxonee,
MGEOH THF/ (98939712 hr . chb N CH3 CH3 N CH3 38 2 0 MARCIGB8249503/ 024971
25 26 Reagents and Conditions: (f) toluene, 140 C, 12 hr. PCT/ US02/ 30135

Ve
CHs —
D—N: NN o
W CH N—( - SN
I\/l\SCHa

Reagents and Conditions: {c) NaOH: CH,Cl./water, rt 12 hr,

/CH; F \ D—f‘(
0 D"N\ < cHy
Cho
N
NN / /E
= SCH;

24

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

F \D— __,OﬁED_
o

SCHs SOzCHa

24 25
Reagents an& Conditlons: (e) Oxone® MeOH/THF/Hz0; rt 12 hr,
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EXAMPLE9
6. Di met hvi am no- 2- (4- f | uor ophenvl ) - 3- f 2- (1- Dhenvl et hyl ani no) pvr | mi2di MAR- 20861
©6. 7 di hydro- SH pyrazol 0l1, 2-al pvrazol - 1-one (26) Preparati on of
4- di met hyl am no- 2-[ 2- (4-fl uorophenyl )acetyl ] -pyrazol | di ne-1- carboxylic
aci d benzYO®BRE1(21): To a sol ution of PCT’US°2/3°135
2-[2-(4-fluorophenyl)acetyl]-4-oxo- pyrazolidine-1-carboxylic acid benzyl
ester, 11, (3.6 g, 10 mmol) and dinethylam no (10 nL of a 2Msolution, 20
mmol) in THE at roomtenperature |Is added Na(QAc)3BH (3.1 g, 15 nmol) and
HOAc (0.6 g, 10 mmol ). The solution Is stirred 12 hougys then partitioned
bet ween di ethyl ether and NaHCO3. The aqueous | ayer Was extra&ged sever al
times with ether a@pd the organic |ayers | @ 'e; En /concentrat ed
I n vacuo to L Whigh was gg- di ssol ved S 0 equi val ent
of ethere \aMa whi e SO|Id forms. The/solid is Collected by
i ag"p t—&s>t he HC t. Preparation of
1- (4-di net hyl am pofpyrazoi i di n-1- yI) 4-f | uor opheyyl ¥y-et hanone (22):
4-di met hyl am no-2- f‘ - (4-fl uorophenyl)atetyl]-pyrazol -carboxylic acid
benzyl ester HC lt, 21, (4.22 g, 10 nmmol) |s dissol yed in nethanol and
Pd/C (100 ng) Is addé@&CHThe sol ution Is then hydr ogg®ats

ed~Qf a Parr(r)
Hydr ogenati on Appg f[_‘at us 18 hours after which tinme the cat s renoved
he filtrate concentrated in vacuo tg art-é

by filtration and ord the desired
product. Preparation of

1- [ 4- di met hyl ami no- 2- ( 2- Resgbrys and IChegifiphs: f)telueried149eC42bar bonyl ) -
pyrazolidin-1-yl]-2-(4-fluorophenyl)-ethanone (23): To a solution of

1- (4-di net hyl am no- pyrazol |l din-1- yE%(AfP(EAgfI uor ophenyl) - et hanone, 22, (2.5
g, 10 mmol) In dichl oronet hane (20 IT added
2- met hyl sui f orBRimethviaming-2:(-fluotophe lefhviarging 2O—FrHY fol | owed
by dropwi se addition owmw:g@f SOdI um hydrOX| de (35
m). The mxture is vigorously 39 2 0 MAR 2006 WO 03/024971 PCT/ US02/ 30135
stirred at roomtenperature for 12 hours. The reaction LS iluted with

di chl or omet hafreraratig of frlimethylamipasii2(4-flperartianyiacewlinyrazq!ifiner, o aqueous | ayer
|'s back- eiioxgid &1t bénizyl edier (210 Toameutioned 2(2@diuomiheny)atetyldondbi ned or gani c

l( %gr fn_aﬁy?a Q%“thqq:a %cé’cn Fiﬂ'fdé'éfe?% Qﬂé’?%%rﬂ'al#& Hlﬁ&hﬁﬁmiwm MDbfedi car bonat e

resul ti n%]v' sQiytigey20 ﬁﬁ'ﬁ"@r"f THiF gt koopy {emRefaliie '89&49%&3&{)\55&% [I)icenltlé ﬂ@?"lg'? hyﬁc ;get -a-'? 2
t o 100% HOKy(0.6a5; ¢ minel). The salfitfon isatiredd 2 hels therepkrtiipred Betweenmiefyatngl | on of
6- di met hylaEHee:, 2THethidodOfapp Wey Bklrdcted-sbvirdlhbyith eihbieany the RiganicTagba - 4-

combined, drled, and concentrated in vacuo to a clear oil which was re-dissolved In ether and one

equivalent of ethereal HCl is added and a white solid forms. The solid is collected by filtration to

afford the desired product as the HCI salt.

BA
B

Preparation of 1-(4-dimethylamino-pyrazolidin-1-yl)-2-(4-flucrophenyl)-ethanone
(22): 4-dimethylamino-2-{2-(4-fluorophenyl)acetyl}-pyrazolidine-1-carboxyllc acid benzyl ester HCI
salt, 21, (4.22 g, 10 mmol) s 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 filtrate concentrated in vacuo to afford the desired product.

Preparation of 1-[4-dimethylamino-2-(2-methylsulfanyl-pyrimidine-4-carbonyl)-
pyrazolidin-1-yl]-2-(4-fluorophenyl)-ethanone (23): To a solutlon of 1-(4-dimethylamino-
pyrazolidin-1-yl)-2-(4-fluorophenyl)-ethanone, 22, (2.5 g, 10 mmol) in dichloromethane (20mL) Is
added 2-methylsulfonyl-pyrimidine-4-carbonyl chioride (3.7 g, 20 mmol) followed by dropwise
addition of a 1.0 N agueous solution of sodium hydroxide (35 mL). The mixture Is vigorously
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yl)-6, 7-di hydro- 5H pyrazol o[ 1, 2- a] pyrazol - 1-one (24):

1-[ 4- D net hyl am no- 2- ( 2- et hyl sul f anyl - 2 0 MAR 2006
pyr| m dl ne- 4-carbonyl)-pyrazolidin-1-yl]-2-(4-fluorophenyl)-ethanone, 23,
(4.0 g, 10 mol) |Is dissolved in THE (75 nmL). This solution Is then added
dropwi se WWO¥2#HLl a to a suspension of NaH (0.440 g offCAUSHRAMSsper si on
In mneral oil, 11 mml) at -30 C. The reaction Is allowed to gradually
warmto O C over 3 hours. The reaction is quenched with NHACl (sat. aq.)
(15 m). The mxture Is stirred at roomtenperature, then concentrated In
vacuo. The residue Is diluted wth tet d uran (250 Rd the

mi xt ur e stifef PR tamRPEIYERHOCRINPYE . The FRECtOD Fstaqt‘@?c}(’a‘whsdchl8rlﬁ’&gﬁ?nregﬁgéﬂ 'in vacuo to
gi ve an and washdhethavated H0pmb) Toe adusoup iayérf hack-exirestedswithidichloromelbanedtMy | acet at e
to g% t Gl O cbrRbiRdd%6rduRi: idrs &b GadNEd Wit dwalurshaieigadons sdullomdbatiuh t he desi red
pr oduct . epar.at i of, .

B i ot RRGRRS 09 1 Y b (198 mk, pd.forsdand concerirted n wacyo. The oris
4-yi ) - 6 crdelinatpdr! i5poriiep oyes silisa 61 thesansiefiylageialp !011-°8ﬁé‘h(/'?8§/f?‘°)9r%aft?mst f ution of

6- di met Rydiraproquct- (4-
fl uor ophenyl ) - 3-(2- et hyl sul fanyl - pyri m di n-4-yl)-6, 7-di hydro- 5H pyrazol o[ 1

, 2- -1 - , 24 3.9 | i n, THE: met | . (. mL of 1:1
i) 1o Resaatr ofiudiaahianppa ooz e Ry aRpRmadRs- - o @

per oxy myl)@geditiyait@3H-p#dzcbolt,2-afpgragoltione J24): ri-ddinesthylanto-2n@jnethyipdfaieact i on I's
stirred p#énﬂ@ﬁﬁ-%—ﬁérb@?ﬁ&&amﬂ[@2ﬂi-ﬁlorﬂhénw-ﬁﬁari%é, 23, 3410/6.005 ¥ HCCB and ext r act

th ti | _acet Th .c | Lned, dried,
bnd concBRTAITR (75 Uik TB5s00aF b oph ol RBice P ghle BESupBRBNBF L C11 B
used wi tNabif®.440u of R €0% digparsiordamineyal. oil, @l gmgl)@t +39/5C o he reaction is allowed to _
6- di met hyddadlly Wameo 04 bldi 0 e emy teketidn [sZuénthddS)ith PIHEEH Yol Bd)(t BN 0) -

pyri m dl-fo dibdd s Qoo 8 QA tebioarbtuRy & Bhdthlatder 74305 3 heshuoB Biked®) - A

solution’© ,
di met hy | vifielyahydofurri(P5agple sRiiAg iture fitesed throygh Gelits Thpfliratals Foreantifted 4- yi ) - 6, 7- d
i hydr o- Sivapyd tagivb af dil, Thadrpger maiodt Ispuified ovep Slicait09pscathwbhacalgte thebdeioi1B%d her ei n
above (4, Eoggmefkg aegia}/amﬁmta(eﬁo-a&cm o dodied pyduchenzyl amine (45.2 ni, 351

ve

nol ) are di sso n toluene (100 nL). The resulting mxture is heated
to 140 C for 12 hours, cooled to roomtenperature and the solvent renmoved
in vacuo. TiReepaetiah of Grdimetiylanine-2-(4-flperephenyl3(3rwpthanaspifopylpyrimidin-

EtCT O/AEJ/S ge&iygyge?%gihwoashf@hﬂomhg-a;mazanlenbmmﬂma soluibn & emimama-(mpbpsg 024971
conpoun oraézeawﬁﬁeﬁﬁa‘?h&@'F?'a%-pﬁlméds'@lﬁw?%ﬁ&%@{°¥5o*ﬁéﬁ’aa2§2[“‘-?ﬁfep9§?$§§"+ Aot fol g
havi ng tB&of Hrmmelbin TidFymelkanol (150 mL of a 1:1 mixture) is added dropwise a solution o

‘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 NaHCO3 and extract three times with

ethyl acetate. The organic layers are combined, drled, and concentrated /n 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]-8,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one (26): A solution of the crude 6-
dimethylamIno-2-(4-f|uorophenyl)-3-(2-methanesuIfonyl-pyrlmldin-4-y|)-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one, 25, prepared as described hereln above (4.2 g, 10 mmol) and (S)-(-
Y-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 resulting residue Is pljriﬁed over silica (1:1 EtOAc/hexanes) to afford the desired

product.
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the first aspect of which relates to ether anal ogs having the formula: OH R
wherein R and Rl units are defined herein below In Table V. TABL¥E | MARNRIIRR
2334-f 1 uor ophenyl phenoxy 2344-fl uorophenyl 2-f | uor ophenoxy

2354-f | uor ophenyl 3-f1 uor ophenoxy 2364-f| uor ophenyl 4-f | uor ophenoxy
2374-f|uoWHg %1 6- di f | uor ophenoxy 2384- quorophenyI2P€§§ﬁﬁﬁﬂ§ﬁoxy
2394-f|uoropheny|3 cyanophenoxy 2404-f| uorophenyl 2-tri fl uor onet hyi phenoxy
2414-f1 uor ophenyl 4-tri fl uor omet hyl phenoxy 2424-f1 uorophenyl 2- met hyl phenoxy
2434-f | uor ophenyl 4- nethylphenoxy 2444- 1| uor ophenyl 2, 4- di net hyi phenoxy

2454-f 1 uor ophenyl 3- N- cet m nox 64 f | uor.ophe net hoxyphenoxy
2474-f | uoropﬁ%tPé/ﬂ il gt Wi}WW@@FP 'ﬂ'iaSEYrﬁ%Mf°EBB%‘d?/\% 89%6%4'!?71

PCT/ US0 2/e3@1 B%enflargkvé the oergshemaffdiGhagagirefomu: di oxol - 5-yl

2493- f | uor ophenyl phenoxy 2503-f1 uor ophenyl 2-fl uor ophenoxy

2513-f 1 uor ophenyl 3-fl uor ophenoxy £523-fl uor ophenyl 4-f| uor ophenoxy

2533-fl uor ophenyl 2, 6-di f I uor ophenfyxy 2543-f| uor ophenyl 2- cyanophenoxy

2553- f | uor ophenyl 3- cyanophenoxy. m:j>_ow

N
(L
R
the first aspect of which relates to ether analogs having the formula:

R! \ E:>>—0H

wherein R and R' units are deflned herein below in Table IV.

N
vl

R

TABLE IV
No. R' R
233 4-fluorophenyl phenoxy
234 4-fiuorophenyl 2-fluorophenoxy
235 4-fluorophenyl 3-fluorophanoxy
236 4-fluorophenyl 4-fluorophenoxy
237 4-fluorophenyl 2,6-difluorophenoxy
238 4-fluorophenyl 2-cyanophenoxy
239 4-flucrophenyl 3-cyanophenoxy
240 4-fluorophenyl 2-trifluoromethyiphenoxy
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
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2563- f | uor ophenyl 2-tri f | uor onet hyl phenoxy

2573-fl uor ophenyl 4-tri fl uor omet hyl phenoxy 2583-fl uor ophenyl 2- net hyi{MAR020%6
2593-f | uor ophenyl 4- et hyi phenoxy 2603-f | uor ophenyl 2, 4- di net hyi phenoxy
2613-f|uo%ﬂghené{3 N- acet yl am nophenoxy 2623-f | uor ophenyl 2- netho§yphenoxy
2633-fl uo met hoxyphenoxy 2643-f1 uor ophenyl 3- be #£E{UBI230 50 0l - 5- yI
2653-trlfluoronet hyi phenyl phenoxy 2663-trlfl uoronethyi phenyl 2-fl uor ophenoxy
2673-trifl uoronet hyi phenyl 3-fl uor ophenoxy
2683-trifluoronet hyl phenyl 4-f | uor ophenoxy
2693-trifl uoronet| Ay-2-6—di-f-verepheno

2703-trifl uoronet hyl ﬁem I 2 cy ﬂrcS’ riag}qoxv ~ 3benzo[t,3ldioxol-5-!
2713-trifl uoronet hyl3#Benyl 3- dfuawphesioxy phenoxy
2723-tr,! f | uor onet fiytgggenyt 2- tg’ﬂub}opﬁy‘ngrret hyT phemoofyphenoxy
2733-tri fl uoronmet by nher"ll. 4 ) thﬁlﬁﬂ&d honox
2743-trifluoronet hylT | 2- n]?ﬁo DhEnoxy P Y
2753-tri fl uoronet hyl %ﬁen) | 4- reusipPiRdnoxy 4-fluorophenoxy
g;?g' tri ; | uor onet L_W ”I z, Z-flioFophenyl phenoxg6-difiuorophenoxy
3785111 11 tior oot bt RhenyL>- P, P FEanephencs
2793-tri fl uor onet iyl fﬂﬁen;l 4- netueRlgMenoxly  3-ovanophenoxy
2803-trifl uoronet hyTggeenyTl 3- b:emz:m[pﬂgna] dl oxoz-triﬁuoydmeﬁvmhwmpounds whi ch
conprise the flrsb—a§7CbL of JM&df%@wury ;ﬁmﬁﬁngW@95mgan be prepared by
the schenme outling be] utilizing i te a—eerveni ent starting
material . 42 2 0 VAR08 Vio SHIBASML PCr/ USAPPUURAE 80on N Boo Coz Cbz 8
27 ' 259 3-fluoropheny! 4-methylphenoxy

260 3-fiuorophenyl 2,4-dimethylphenoxy

261 3-fluoropheny! 3-N-acetylaminophenoxy

262 3-fluorophenyl 2-methoxyphenoxy

263 3-fluorophenyi 4-methoxyphenoxy

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

265 3-trifiuoromethylphenyl phenoxy

266 3-ir|ﬂuoromethylphenyl 2-fluorophenoxy

267 3-trifiuoromethyiphenyl 3-flucrophenoxy

268 3-trifluoromethyiphenyl 4-fluorophenoxy

269 3-trifluoromethyiphenyl 2,6-difluorophenoxy

270 3-trifluoromethyiphenyl 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]dloxol-5-yl

The compounds which comprise the first aspect of the Category Il compounds can be
prepared by the scheme outline below utllizing intermediate 8 as a convenient starting matertal,
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Reagents and conditions: (a) 03, CH2CI 2, THF;, -78 C 20 min., rt 12 hr. b s

Chz " " Cbz'

mn. 0 O-- C(CI b)s 28 29 Reagents and conditions: (c) (CH3)3
rt 12 hr. Boo 0 0/ C(d-b)3 Cbz" - --"" Chz'

pyri di ne,
0/ _C(CH3)
hr. O F -
conditi ons:
43

'\ C

OH 27 28 Reagents and conditions: (-b) BH3: DV5, THF; 5@8‘“@ 4106

g}”‘é@’@é”lReagents and conditions: (d) SOCl2, MRGHUS2¥®1H0 rt, 12

) 3+ NO Cbhz" NOHO 0~-C(Cl-6)3 30 31 Reagents and

(e) Et3N at 0 C RCO2H at rt; EDCI, CH2CI2; 0 Cto rt,

-
Z/N

30
Reagents and conditlons: (e) EtsN at 0 °C; RCOzH at rt; EDCI, CH2Cly; 0 °C tort, 12 hr.

Boc\

D= D

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

Booc Boc

b N
Do 2+ T

Chz” Chz”

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

D_O D_ )\C(CHa)s

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

BY ;

Boc. Ho

D, CiCHg)s _d D_ o)\\C(CH:s)a
v

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

Boc._ Boc._

Chz”

F
(0]
Yoo " Tt 3
of Ok, m d D_O)\C(cw)a
OH _
Cbz
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2 0 MAR 2006 WD 03/024971 PCTI US02/ 30135 31 32 Reagents and conditions:
(f) H2: Pd/C, MeOH, rt 6 hr. 32 0 O/ _ C(CH3)3 + 0 0 _C(Cl-3)3 333 MAR 2006
Reagents and Conditions: (g) NaOH CH2Cl 2/water, rt 12 hr. 33 SCH3 34
Reagents and Conditions: (h) NaH, DM, 0 Cto it, 3 hr. 00 0/ _C(d-b)3 h
F N 0o/ 1C( 3R B/84971 ) C(CH3)3 | SCl-6 S02CH3 34 35 ReaddSHES023M35

Condi ti ons:

(1)

Oxoneo, MeOH THF/ H20; it 12 hr. O 0O/ "C(C-')3 44 2 0 MAR

2006 WD 03/024971 35 O~ O _C(Clb)3 Reagents and Conditions: 0) phenol,
base,0 Cto rt 1 hr. PCTfUS02/30135

AG Bt

cbz”

F | (o]
° A
D_ O)\C(CHa)a . l;l:>_ OLC(CHa)a
wh
a 3

2
Reagents and conditions: {f) Hz: Pd/C, MeOH; 1t 6 hr.

AG

H’N

F o ‘ 1 o
N:>_ C(CHy)s + — 0 _N
| 0 2SN
2

RGP

SCHs | SN
N/)\sca,

a3
Reagents and Conditions: {(g) NaOH: CH.Cl,/water, rt 12 hr.

3

Q o ol o
, O)\\C(CHB)S Dk X o)\\C(CFb)s
N S \_N

) ! I
N/)\SCH:; N= SCHs
33 34

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

0 Q 0]
||\1:>_ 0)\\ ClCHs | c T:>— o)\c«:Ha)a
N — \_N
L

SCH; SO2CH;

34 35
Reagents and Conditions: (f) Oxone®, MeOH/THF/H20; rt 12 hr.
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36 EXAVPLE 10 2 (4-1=luorophenvl)-6-hvdroxv-3-(2-phenoxypyrimdln-4-vi)-6
7-di hydr o-5H pvrazol ol | . 2- al pyrazol - 1-one (36) Preparation of 2 0 MAR 2006
4- oxo- pyrazol i di ne-1, 2- dIcarboxyIic acid 1-benzyl ester 2-fort-butyl ester
(27): 4-nethxlene pyrazolldlne , 2-dl carboxylic acid 1-benzyl ester
2-tart-butWPOULRHEL "8 (23.9 g, 75.1 mml) Is dissol vedIFSM/ %I onet hane
(200 m.). The solutlon is cooled to -78 C and purged with oxygen for 5

m nutes. Ozone gas |s passed through the solution until a deep blue color
persists In the solution (approx. 20 minutes). The solution Is purged with
oxygen and argon, agd then charged with 40 nL of d¢j methylsulfide. The
cooling bath I's renpyed, and he solution stirred\at anbient tenperature
for 12 hours ' ; tictuh |% th%n congenyraled\ip, vacuo and the
resul ting 2 ‘%lllca (3= \ \ yl 'acetate) to
afford 13.5 g Ielo) of the de5|red product as a vi scous, clear oi
Preparati on of 4-hy ypyrazol i di ne-1, 2-di car boxy acid 1- benzyl ester
2-tert- butyl estdr ( ) 4- Oxo- pyrazol i di ne- 1, 2/d rbV ic acid 1-benzyl
ester 2-tent-butyl 27 (5.0 g, 15.6 mmuol) J,‘ed In
tetrahydrofuran (150 n@ocﬂand t he sol ution cool ed to -78 A 50M

sol ution of borane- mrnﬁhyl sulfide conplex In ether (44 24 nL, 31.2 mol)
is added dropw se via /8 C, the reaction is
guenched by slom1addltlonmmgg%dCégﬁﬁéafgﬁﬁggﬁégﬁgéiolutlon of anmoni um
chloride (20 nL). The cooling bath Is renoved, and the mxture allowed to
warm t o anbi ent tenperature mﬁthE&N@B#b@s stirring. The solvent |s renoved
in vacuos , , g A d 2. The

m xture |5 washec _ sat ur at ed aqueous sodi um

bi carbonate sol ution (150 niL),water ~ori ne. The conbined aqueous

| ayers are extracted with dlchloronethane (200 m.), water (150 nL), NaC

(sat. )t(200 fﬁﬂ) ardtioh 6£4-6%6 rai&ﬂildééﬁ‘ﬁalbir?ﬁ@llc 4did 1-péragl eaﬁdz-mmmt riat ed in
vacuo to | Cl ear,

vi scous ‘i?f‘l’ 20’&? ’23‘83‘1\7%\155 2@@"% ‘?}lﬁ?ﬂ ﬂfﬁmgﬁgﬁw r e’ ar ation of

4- (2, 2- dehee.Tpi1Enrog) iodissplvady gehicsemstiage (280 mLy The @&F%ﬁy‘?q‘e@t PdC1- benzyl
ester 2-in@blrgbdiinloxeh F 5 hidties. Clofdyghes @oasst dzaubt b swutibn @ik deep bioxy| i ¢ aci d
1P g;f?’ljco%%a?ésés A t!ﬁe%%lhtlog?a:?é]o 28 Irfifutes” e érilv.g&%s d%ltﬂ(-]xy&minh atgdndi ssol ved

- d foll db
e P s s hvialons 3oy i sy ! ovecd by

stirred at ambient temperature for 12 hours. The reaction solution Is then concentrated in vacuo
and the resulting oil purified over sliica (3:1 to 2:1 hexanelethyl acetate) to afford 13.5 g (56%

yleld).of the desired product as a viscous, clear oil

Preparation of 4-hydroxypyrazolidine-1,2-dicarboxylic acid 1-benzyl ester 2-fert-
butyl ester (28): 4-Oxo-pyrazolidine-1,2-dicarboxylic acld 1-benzyl ester 2-tert-butyl ester, 27,
(5.0 g, 15.6 mmol) is dissolved In tetrahydrofuran (150 mL) and the solution cooled to ~78 °C. A
5.0 M solution of borane-dimethyl suifide complex In ether (6.24 mL, 31.2 mmol) is added
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 amblent 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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Is stirred at anbient tenperature for 12 hours. The cl oudy reactloponhxé YheB
s then concentrated in vacuo to afford a white residue. Dichloro-nmethane
(75 mM-) is added to the residue and the m xture washed with a 1.0 N
aqueous sqlution of hydrochloric acid (75 nL). The aqueous | ayer Is

ext ract ed W PH%817¢hi or o- met hane (75 nL), the conbi ned of§AAIS23033%er s washed
wth a saturated aqueous solution of NaHCO3 (75 mL), water (75 nmlL), brine
(75 mL), then dried, filtered and concentrated in vacuo to afford the
crude product. The crude product is purified over sllica(4:1to 1:1

hexane/ et hyl maeﬁee% %;4| (8 Zg‘gngeglyfpé?qlglﬁl &Y)gyrg IMlne-'ledlc%];'boS(plﬁ: Agslred product

as a clear,
4- (2, 2- tewayt Mrprtevp-boiuwswWﬁpyf-HmWRﬂﬁﬂ@!‘ﬂme'ééﬂbéﬁbwylicécﬁdTbG“ZI' eglehzyl ester

(1 38) 4|'2(t2rt ButyPEdIB 28y MR GRY, pw,hramm BiysoREDh betidne (2k.ny. di-pisetagaythd-c  aci dl ;
enz i ssol ved in

nmet hangl %i@ﬁ?ﬂmisrﬁﬁ’d?%ﬂ%g%‘J tly ﬁ“y{?%%f?md& %e 81% 39‘& fal%ﬁmm C +§tr ﬁde (3.16

mL, 43. 3 shirred 3t amblentdeiensr Wﬂﬁwzé‘éur&nﬂ‘etchédyrré%?&‘ﬂ reiura s RRRSENeH R t 0 r oom

t enper atyhéup tedHdrdCeDite FadRu& tDidhlotorraettizie (TEWILS is addied to thambit@rang eut i on 1 s

concent rn%stﬁg WLJEH%?]WQ 0 N%glwoysesoﬁlén% ﬁlldﬂocﬁ‘é‘lcslclﬁ %%d ' ﬂe%uéaﬁs I&)}éﬁ‘ls desired

product as th f h t 4
D 2+ 4 SKrosish @RS BB (0 e SUPRLPR B Ay § Sote

pyr azol iadueves solution FdleiCOC(7amL iwdteri{egrri)| bripe {76 mL), $iep dried, filtered and '
4-(2, 2- QbﬁB%Bch‘lddDﬁ ARLOBYHAK NS ¥ Rkl Thé\@udelratast paitet ovensiic4d-tbenzy|

ester, x%pg?e c?c?tategl %’% ?j?étq? 95"%2&?)' o¥ﬁ1g dbé}i&'%&l} nfd’s%rgfe%pﬁgnlﬁ% 1 m). The

sol uti on I an am ne added
dropwi se via syringe. The cold bath Is rem)ved and the reaction allowed to
warmt o r ooMprepaREibR bid-2,2aintsthyirbpionydoxydyiazelidive-Rarbuxylict askl. 1-benzyl

? OrFl gor %BP? [%t ag! ?hé ﬁlm%&glgmlgl&% uarzoZIdllé%1 EHB&E?)@& a@igqlggnzyl asthf zt@&- stirring

trans via cannula into a
sol ut i orputyfester. @B+§776 8433 mnegl) ipesissglvedin Melpangii¢d ml)aad ﬁﬁa?l‘l'“ﬁ? EROPRARA ogen
chl ori dec| mhictiycdnlofided3m b i ua.3(nihdol1d Addeddrogvaseraad tha teaBtion Elowdhie weemtot i on i s
?nggzl\fgn&?g @Pn'pér E‘%ng E@rﬂ%lshrﬁng"’%@gﬂlé Ort\(rnglctn%w{ﬂfn@stddﬁ&n@(&lﬁn Ja%tgh (r)ﬂlf; S. T-fll-he

e

conbi ned® 8'&?1%@[?31 %?&a]g)ﬁ t giﬁ'rgg?r@%" s%svt%r R s?'f eSO P'&“Zsal ¢hi or omet hane
(50 nmL.) and the conbined organic |ayers washed with brine, dried, filtered
and concent rafré:ﬂrdtlan\sﬁa:m4 fiddr6pHohylfhCatil- m,mmmlemyrpwpla‘nybdy)over silica (2:1

posoc WA oR PO nés bl bllofimtlt 00
1- [ 2- ( 4-t-¢achoxyipacihi-bynad ester) qm(bﬁ QA8 miioh Is cuﬁsyvedéw@for ne (21 mL
;Z:aE go 5( 3@%%&2«& hf&ﬂb%g@ecdég trigthy(amind( ti307RL, 931 mfgn?ulact:g%agw&e m%sytgszggll {/ gid n;a;] 1-
b bl RS ) Sl il i S
met hanol stlﬁfr?? 20 m?nutes 4-Ffjoropheny:§etlc acid (848 mg, ? 5?0 mmol) is adodtzag' QZfELer gt)%rl;g P %92/ 30135
minutes, the reaction mixture Is transferred via cannula Into a solution of 1-ethyl-3-(3-
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 /n vacuo. The crude product Is purified over
sflica (2:1 to 1:1 hexane/ethyl acetate) to afford 1.71 g (21% yleld) of the desired product as a
"~ white solid.

Praparation of 2,2-dimethyl-proplonic acld 1-[2-(4-fluorophenyl)acetyl]-pyrazolidin-
4-yl ester (32): 2-[2-(4-Fluorophenyl)acetyl]-4-(2,2-dimethylproplonyloxy)-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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is flushed with nitrogen and charged with 10% pal | adi um on carbon_(300 r‘r&]}3
The reaction flask is stirred vigorously at roomtenperature undeP MAR 2

at nrosphere of hydrogen gas for 6 hours. The flask is flushed with nitrogen
and the reaction mxture filtered through a pad of Celite, rinsing with
ethyl aceMP®4YH ). The filtrate is concentrated in REIQS23033%¢f f or d
1.18 g (98% yield) of the desired product as a tan solid. Preparation of
2,2-di methyl -proplonlc acid 1-[2-(4-fiuorophenyl)acetyl]-2-

(met hyl sul fanyl - pyrl n di ne-4-carbonyl) - pyrazolidln-4-yl ester (33): To a

sol ution, Iusk%d % th rqtlrc{agi J;% chﬁ‘?@ﬂltﬂ%“/\ Péhg{!lg'n 2n cﬁrbon é%oo mg). 'Ene r?aﬁréq? flask 1.79

1-[2-(4- f uor op eny razo

nmol ) i Ilf sarrqgmgegoaw prﬁbt @erzﬁ,p_r? urder hﬂ@gﬂ)here of hydrogen'gas for 6 hours. The '
2- met hyl dedkfisdiogHed pAtin hitndgein At tHe aatiromiytlrediitdrert thregh(23326 oh@glite3InSiBg withnol )

fol | owedg ﬁa&m@ ﬁ.L)aehFlb itr&8 1s @bncantrhtel IVaRBYUS SIS £ dg«bsqo Qel@)fof ?edl um t
roomtenperature

hydr oxi d ture is vigorously stirre

fgr 12 héB rgdpr#’f'gtﬁségﬁnﬁnh% is dilut eg W th yd| chl oronmet hane (25 nL) and
washed with water (25 nlL). The aqueous |ayer |Is back-extracted wth

di chl or onmet haHGp{ﬁﬁorfﬂfh,Z-dTrh&hﬂWlndﬂf’Gplu-ﬂuciram&hﬂ)a%é@l]-ws heg Wi t h( 25
saturate ri ne

r0) - ar de RN og iniblne Phafton PV B AL -a91 RN AR fEwsdlln 22 °C U

mat eri al dI"?t“MtPfquOP@GC'@J%"&'(%'PWPR?&W()&%M] pisealisisr 4oyl Bster. 32, (48T me.d- P MB0% et hyl
acet at e) il dichdfofrethdned® ALYE aa&ezﬁaétrwls@doaw p@inidina&t-caBhyl erlbrifs @7BiAH, 388 a br own,

£ 10T IR ey M A 20,70 11,1

di n-4-
H, 5H pyr %'["I ':‘ﬂyﬁ)}ﬁ’ [09 t?}“pe@&'t’%/'?" 2%)"3 ‘Hheyegsfiofds Hilyjed w g’?opi onic acid
1-[2-(4- fdicblerorogthanae 25)rald @hg wished witravatey (25 miL. armthtpymﬂ lagleds hack-4xteatethony| ) - pyr az
ol i di n- 4-yjth dtcrﬁ%r@&hané%&s L3 Ofhe¥Bmbifbd @RI ark &aéﬁe&ﬁm ¥/ @flrdidy THE (6 ni).

Thi's sol Ypicgh Lo NP IRATSI AR GPUL 5E) antibihe BIBH. AhehGudtegbiapensi On of NaH
skl (RS By ant e B, e

(29 ny I Spersion 30 C. The
react i on CP@G'B@HGS\W«?’GCL{OO The Efaﬁtapwdmat?ﬁat 'BPW”'QS’ ‘6’\9(9?*"03(% Kapeletife reaction is
guenched acetatd ta 10834 Ehy! Gesddte) taaffo)d 464 moi96.6%Iedd) of thé desieed prodsttias a Brdwat room

t enper at Yg&us dinen concentrated in vacuo. The residue |Is diluted with
tetrahydrofuran (50 nL) and the mxture filtered through Celite. The
filtrate is concentrated in vacuo to give an orange oil. The crude product
is purified oRnreparsiign of 2,2-dimethybneanipnic agtsd-Hiflotoph@ny)17¢2-rptyisulfangbo net hyl

al cohol / @mmhmacm-am)z 3. alh?JrBQH@H%Zraﬂl d;ﬁ QQ?@yrdtbﬁi yl)estei ﬁaa)he atffdthyed product
gs (Z ?!leugov%rﬂcg z:a,{:llc{j -[2.;5? ?c?rge?rw acety -2 n‘le%ylsulgl%ﬁ p))‘lmlJ?nre%Pcaooony(f) pyrazoﬂdln -4-yl

sul f onyl 2P @%{381) ﬁm@.fiﬁ“rnrgzl)&@j&sglvqgl_huﬂﬁﬁ,@p@) 1This solution is then added dropwise

H, 5H pyr aachmia iia ﬂJ]S[pBﬁEIariﬁﬂNaB-(zd mEst 5 80% ([3fersiondn evinefai ¢ipd. Mglmnp@plaoni ¢ aci d

6. (11 uog op f{%’ glafe B R el i o i,
di ssol vedth A Btl'%ﬂ%(sfﬁlll' '}{e lg-pHred g oA 8w %@rec%?ﬂ copceniEpiey! / ’C and a
sol ut i on vaduo. STI'@hbsmueMllldedmlthlteiraa\(draﬂJr(n](QWmhxpmbfhem@Yc fiitered through Celite.

The filtrate is concentrated in vacuo to give an orange oll. 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-propionlc acid 6-(4-fluorophenyl)-7-(2-methane-
sulfonyl-pyrimldin-4-yl)-5-oxo-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-ox0-2,3-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%
purlty, 0.521 mmol) in chloroform (3 mL) Is added dropwise to the yellow suspension. The
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purity, 0.521 mol) In chloroform (3 nL) |Is added dropwi se to the yell ow
suspension. The 47 2 0 MAR 2006 WO 03/024971 PCT/ US02/ 30135 reactgcunw\ﬁ 2006
stirred at 0 C for 3 hours, then at roomtenperature for 12 hours. The
yel | owcol ored reaction sol ution i s washed with NaHSCB (sat. ag.) (2 X 15
n). The IM&V¥¥%Yle separated and the aqueous |ayer extBCTAISEU30A#% h
chloroform (2 X 15 nL). The conbi ned organic | ayers are washed w th NaHCO3
(sat. aqg.) (20 mL), dried, filtered and concentrated In vacuo to afford 50
ny (48% vyield) of the desired product as a yellow oil. Preparation of

2- (4f|uoro phenox ri

di hydr o- 5&,3_% ? asﬁg 1@ g_r%%r f Fsa?grl\ e_at:[oogh em%%% re 1ol m' ‘Ijé iﬂxlué X‘I\g yeﬁ?v] colored

2, 2-di nefmqlongpl@tpn gmaghegd\j g:IQQp_(sat aq.) (2 X 15 mL) The layers are separated and the

f1 uor ophaquysods 1dyef ektragddvati ehlerofofn® (2yX 15ML).1 THe@bmbidkd\organib lageroarg washed hy dr o- 1

H SH' pyr %V\by Caﬁsat %gféébﬁ'ﬁ_gldﬂe%' Wereg%qed’onceﬁt?aled(lp@c@m aﬁor&%?ﬂ@l | I'n THE (1

s slo tion o sodi um phenol at e THE (1 nl)
at 0 C. YrH) ¢ igdesigd pradyst 352 ve ed and the reaction stirred at room
tenperature for 1 hour. The reaction is quenched with NHAC (sat. eq.) (500

FLL- The reafﬁelpsvausn aftelui ﬁuarapm &R crrészyQOszpneﬁbammmmiym 7L €si dute di I(gg ed
aken up n.e ace wat er

m) and & "'55'/‘"%5 glo az(obb 36): %8&'%8%?@@8%5@[?@@6' a(}l\éaé rs are

ext r act e@uaprhanyB{7HS-metharetsutfanyl(oadmidin-yiBraxcs?:3-gleyd (o2, Shi-pyrazglplt @d filtered

and ConC%ﬂJS/r"ai’dl @91 eht@r. Y51 ¢300ng, 0465 BMBITIR TAREHL) &lsloWwly cBrihliiated b DasRiionssf | i ca (100%

ethyl acel I'reaqat ‘%‘I‘ﬁ-‘lﬁ é11 Ocy art ge 8 O%\en%ﬁmékatﬂs ?e%%rf eﬁ'&i% re%ﬁo%t ﬂv&%) to afford

9 mg (21568 a0 e Fvr (300
MHz, CDCFe@m tsmeeratge(w hour=Ths reactipn s quepghed W'thzbb‘h%'t(sat -Fa=2(5p0gL). fIpe op) |
7.31-7. 27ez(cﬁnn nBitre Is BoricBntfathd inlvasudian? thielzgsidBd-Hiluted taléh Uptin etlyl aceliteqd18Hz, 2H), 6. 80

$ J = gﬁi?esoll.ltlolﬁus 'waehe ith l%ters(ao thi gé)‘d a 8% 3¢ueblid Nd cde oL néd. H\I]?Né r171224

cal cd f 0F°@%qf8ﬁ%ﬂ%y%%ﬁ\ﬂ—ﬁ ’ﬁrﬂégjvi@% #‘%ﬁﬁé %}Sa“fi’g%e H‘f‘édr@tdbcedur e can be
used to [Fitesgrband cangendigled | viaguo. éfﬂﬂalc@g%m@iﬁrlat'h@"*ﬂ?dr@?r Sﬂﬁ%@@@%ﬁm)éﬁ@ﬁ*# RB is
Cl-C4 al kyb% i Gomersh asthp bicoholafynagiaf) © afidd b Og aa1% yd biaslieake of Type |V,

for exanplo%?cttapae%ell%?o c?x1¥l W{?B@MQZ CDBV) StE{'ﬁ ci 9%5%&{% Ji?é;(?qur?‘% al | ows the

f or mul at &F Bocce N-
Boc_- N Hz2HRTH-T. 270(@@4)(:51&«1 HLPH) el J‘Z"Sﬁ Hgy 2H), 8.80 (8, J= 62 Hz,
1H), 6.41 (br s, 1H), 4.82 (m, 1H), 4.23 (d, J = 12.4 Hz, 1H), 8.95-3.85 (m, 2H), 3.76 (dd, J = 12.4,

4.4 Hz, 1H); HRMS m/z calcd for C22H1sFNOa (MH") 405.1363, found 405.1365.

This procedure can be used to prepare Category i analogs of the first aspect wherein R®
i$ C4-C4 alkyl. Conversion of intermediate 28 to an Intermediate of Type 1V, for example, the
methoxy analog 37, by the following procedure allows the formulator to assemble 6-alkoxy ring
analogs of Category Ill.

Booc, Boc

N a N
[ OH ——» | OCH;,

cbz” Cbz”

28 37
Reagents and conditions: CHal, Ag20; DMF; dark, it 12 hr.

EXAMPLE 11
Preparation of 4-methoxypyrazolldine-1,2-dicarboxylic acid 1-benzyl ester 2-tert-
butyl ester (37): 4-Methoxypyrazolldine-1,2-dicarboxylic acld 1-benzyl ester 2-tert-butyl ester, 28,
(2.55 g, 7.81 mmol} Is dissolved in dimethyiformamide (40 mL). Methyl iodide (1.97 mL, 31.6
48



Reagents and conditions: CH3l, Ag20; DWMF, dark, rt 12 hr. EXAVPLE 21( MAR 2006
Preparati on of 4-nmethoxypyrazolldine-1, 2-dicarboxylic acid 1-benzyl ester
2-tert- butyl ester (37): 4-Methoxypyrazolldine-1,2-dicarboxylic acid

| - benzyl Sﬁ%ﬁr 2-tent butyl ester, 28, (2.55 9, 7.91 mmol) Is dissolved in
di met hy! f WP (40 mL). Methyl lodide (1.97 nl, 31.6 PAF/GSOMOAER 2006 WO
03/ 024971 PCT/ US02/ 30135 mmol ) I's added foll owed by silver oxide (3.67 g,
15.8 mml ). The flask is cover with foil and stirred for 12 hours In fhe
absence of light. The reaction mxture is poured into ether (150 nL). The

m xture |Is stir vi gor gusl v .a 0 I ' d through a
pad of il sadef endyeBy S ohpdlos 8BS GHRE Wﬁét“a“g?'szé\g&%%ﬁ?% and br i ne
(150 i) stireftfort®, hofirs i the shgenam of lighn CraTesclendaixipng Is Rpyred Btor e POy 2 58 g (97%
yi el d) ofnetrdnaure @Sstifreicligproogitet toomsterspeyatire and fllterbdthmoughid pad $Heslieetend aspect of
Cat €901 Yndohd 1o G il 7 P iyl 36 hOL G mivAeA GdrbPardoftiihbladiient at  the
6- position of "The razol ol 1, 2-?6 razgl -1-one ri.n ,Fystem conprise a

car bonylvae‘thaE‘?éﬂ’%-g%/%@mfy'P Hethe 5%68’6 %‘?Fsﬁ“?f‘iwn@]eagf"'-(CHz)Jooleo;
-(CH2) 1 0002R10; - (CH2)JCON(R10)2; and - (CH2)JOOON(R10)2, wherein R1Ols the
Same S‘S defi nl?\ﬁ s&%ﬁ@édﬂa@@@é&g?ﬁll%aoéé rBihtbd BGcASAsTIRIvVIAG B R? subsiaubat %g N(RLO) 2
according to the secon r ) ,

O CRo. o ERoAER oIS PARLE Spla - B il oo cun B Bocka

i nvent i ofPryihe giekmeansiginRAG-(GHhIGLRardCHAARER ¢ dGEDREN®R d2 #%ym a ring. TABLE
VI | No. RCRB,OCUONIR2R Wherbih RFisapdieameplap Hefingd mepeipétbole. i ribayiniting example of

2824-flu . : oth :
2e2 | gL L BB oo

2844-f | uor ophenyl 2- met hyl phenyl nor phol i n- 1-yl

2854-f | uor ophenyl 4- met hyl phenylgor phol i -1-§%
2864-f|uorophenyl4-nethoxyph§ny ol i m=NRy®
R

= OR?
Table Vil llustrates examples of this aspect of the present invention whersln two R'° units are

0

taken together to form a ring.

TABLE VI

No. R R’ R" ring
281 4-fluoropheny! phenyl morpholin-1-yl
282 4-fluorophenyl 4-fluorophenyl morpholin-1-yl
283 4-fluorophenyl 2-aminophenyl morpholin-1-yl
284 4-fluoropheny! 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-yi morpholin-1-yl
290 4-fluorophenyl pyridin-3-yl . motpholin-1-yl
291 4-fluorophenyl phenyl piperidin-1-yl
292 4-fluorophenyl 4-fluorophenyl piperidin-1-yl
203 4-fluorophenyl 2-aminophenyl plperidin-1-y!
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2874-f | uor ophenyl 4- (propanesul f onyl ) phenyl nor phol i n- 1-yl

2884-f | uor ophenyl 3- benzo[ 1, 3] di oxol - 5-yl mor phol i n- 1-yl 2 0 MAR 2006
2894- f | uor ophenyl pyri di n- 2-yl nor phol i n- 1-yl

2904-f | uoro henx yridi n- 3-yl nor phol i n- 1-yl

2914-f1 uor'® (g Ehenyl pi peri di n- 1-yi PCT/US02/30135

2924- quorophenyI4 fl uor ophenyl pi peridi n-1-vyl

2934- f | uor ophenyl 2- am nophenyl pi perl din-1-yl 49 2 0 MAR 2006 WO 03/ 024971
PCT/ US02/ 30135 2944-f | uor ophenyl 2- nethylphenylplperldln 1-yl

2954-f | uor oph €

2964- f | uor oph<=ny2|921- net h%@i?ﬁiﬁ% pil per r%'ﬁnetﬁﬁ ﬁ\?[‘y' piperidin-1-yi
2974-f | uor opheny29s- (pr o@%mevslwhilom | ) phremgthpphsayii di nf 1- plperidin-1-yl
2984-f | uor ophgmydgd=b :L@.ﬁu@,mﬁﬂdﬂwox | ;b4yﬂ,dmop@herql n-IF yl piperidin-1-yl

2994-f | uor oph \F 5-Hef -

3004- f | uor ophenyt%yr | di Gfdgrogey o 1 Hipropgnegyifonyphenyl plperidin-1-y!
3014-f | uor ophgny298hepy| $iiyseopkeryin- 1- yq-benzoﬁ 3]dioxol-5-yl piperidin-1-yl
gggj” uor opﬂenyggg T uo.{-mmn;eﬁy.yqpl perazi pyrﬂiln-zyyll piperidin-1-yl

- uor opne+ afhp -t raztn |_, -1-
3044- f | uor oph =n\y/ I thI\F/I 6?’0§P(én7| P g Rfrd‘lﬁ yl p.lperldln 1-yl
3054- f | uor ophgny3¥- net h‘}rf'LtS’FP@WY'pi per azi n- pi‘j}’i piperazin-1-yl
3064- f | uor opheny3o?- et horyspdpreayl pi{per azifinerdphghyl piperazin-1-yl
sl 4L r
3074-1 | uor opheny {prop: ﬁ—p'h?-"a%'lanHéWl azT T lblperazln- Wl

3084-f1 uor ophenyl 3- benzo K R lm<r| -5-ylniperazin-1
3094-f | uor opheny3yr | di friwrephemriper|azi ns-mefyipheny
3104-1(‘j| uor]?phe nydgsyr | di sfidbrophgpwiper|azi n4-i|newlpmwdescr| beipetagn-¢vn abhove, the
rocedure for [pt 1 dsrrict
pCat egory 111 eﬁrma ngfﬂa ﬂﬁéél'%j_s 4 H&hbgwr?bfuha Euﬂprk?{agﬁ 1:?55?3'% 01|‘ nt er
ella - C(Oc|c3 [s FAmRPRRMgurli ﬁ'@”‘t"ﬁ%"%‘?ﬁ%"’%ﬁ"é‘ whiPEga e Tl ors
unit to the sqaf$asl dj féfluorerawipl ¢, $-benzelbAldioxakbyn pf @EPetaé‘“’?sﬂ'. For the
anal ogs of thgsgggom asa@,ﬁphénge fjot owpw,nmocedu e, pieragitilyl ned bel ow,

is use to re a0s. \Ahnrn:n u. he—6 JUSi"i““ -4 .
Preh 310 4- uor&ﬁﬁeny [d“ﬁ 3_91 piperddin-T o t Is

K

plperazm-1 -yl

As described herein above, the procedure for preparing compounds included within the
first aspect of Category Iil encompasses a final step whereln the O-protecting unit, inter alia, —
C(O)C(CHjs)s is removed during the same step which adds the —OR?3 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 |l

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

F F
T T
a
N — N
) o ' | OH
z/
1 38

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

Cbz”
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a carbonyl unit as described herein under the second aspect of Cahe@opny 2006
bl1l. The follow ng schene begins with internediate 11 prepared as descri bed
herein above. -N | Nv Cbz Chz~ 11 38 Reagents and conditions: (a)

BH3: DMS, THF; -78 C 1 hr. 50 OH 2 0 MAR 2006 WD 03/024971 CH

PCT/ US02/ A 8248139 N2 Reagents and conditions: (b) BCAIUSPHOReny|
chioroformate, CH2Cl 2, pyridlne, 0 C1 hr, rt 12 hr. 39 NO2 40 Reagents
and conditions: (c) norpholine, CH2CI2, rt 1.5 hr. 40 41 Reagents and
conditions: (d) H2, Pd/C, MeOH , rt 2.5 hr. NO 42 18 Reagents and

condi ti ons:F(e) I N NaOH, CH2Cl2.. 51.2 O _MAR 2006 WD 03/024971 0 ~_v 42 43

Reagent s an&@i\tﬁs: (b) NaH. TWO Cldr, 0C2 hr.
: N —b—> N >_—0
| OH | o]
coz” , Cbz”
39 NO;

38
Reagents and conditions: (b) p-nitrorpheny! chloroformate, CH2Clz, pyridine, 0 °C1hr,rt12hr.

F F
L T O
D—- O>— N\——/O
cbz” Cbz”

O .
N >_° ——
-

39 NO2 40
Reagents and conditions: (c) morpholine, CH2Clz, 1t 1.5 hr.

F\Q\i (% _q_.F\@\iEy}—@o

H/

40 41
Reagents and conditions: (d) Hz, Pd/C; MeQH:, 1t 2.5 hr.

0O EAD

42

W F o
Oy
“ — SO

18
Reagents and conditions: (8) 1N NaOH, CHzClz.
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PCTIU802/30135 EXAMPLE 12 Mor phol i ne-4-carboxylic acid

6- (4-f1 uor ophenvl) - 5- oxo- 7- ( 2- phenoxypyr| m di n-4-v1)-2. 3- dl hydro-2H MAR 2006
5H pvrazol ol |, 2-al pyrazol -2-yl ester (43) Preparation of

2-[2-(4- fluorophenyl)acetyl] 4- hydr oxy- pyrazol | di ne-1-car boxylic acid
benzyl esMH} 030341 PCT/US02/30135

2-[2-(4-Fl uorophenyl )acetyl]-4-oxo-pyrazol | di ne-1-carboxylic acid benzyl
ester, 11, (1.0 g, 2.81 nmol) is dissolved in THF (30 nL) and the sol ution
cooled to -78 C. A 5.0 M solution of borane-dinmethyl sulfide conplex In
ether (1.2 nmL, 5.61 mol) is added dropwi se. After 1 hour at -78 C, the
reaction |Is quenched by slow addition of NH4ClI (sat. aqg.) (10 nL). The
cooling bath Is then renoved, and the m xture allowed to warmto room
tenperatyre with vigorous stirring. The THF is gpenoved 4n v o and the
resi due di d wpth matey ( ). The m xture i extr d wht h et hyl
acetate (2 dr| Nfl d ered ap d L eny lg vacud to give a
yell ow oil mhlc dofer S|I|ca hexane/ et hyl acetate

to 100% et hyl ;Eg; to afford 731 ng (73%yigld) as a clear, viscous
n

oil. Preparatio A
2-[2-(4-fluorop ]-4-(4-nltro-phenox ﬁgdﬁon y) -

pyrazol i di ne- 1- cid benzyl ester (39

2-[ 2- (4- Fl uor ophe I)@ce ] 4- hydroxy- pyrazolidine-1-carboxylic acid
benzyl ester, 38, (366 ng, 1.02 mml) is dissol ved |n di chl or onet hane (10
m.). The solutlon i s2cool ed to 0 C and p- nltrophenyl 3chl or of or nat e (411

mg, 2.04 mol) |'s &dshesls dnd caBitond @ KAHOTHF, Oire -1868¢ Urioda 2hs stirred at 0 C, and
pyrldine (198 NL, 2.45 mmvol) added. Stirring Is continued at 0 Cfor 1
hour followed by stirring at roog&%&g&g@?ture for 12 hours. The reaction
Is diluted with water (40 nL) an ed with dlchloronethane (40 n).
The or ganiMorbhpline-4-carboxdib acid 6i(4 9-7¢(2-plrenpxypyrimidi rrbi ned

aqueous | ayers are roefﬁsm ﬂél prbcel 2 dsfr G hI or onet hane (30 ni).
The conbi ned organic Tayers are 52 2 0 MAR 2006 WD 03/024971 PCT/ US02/ 30135
washed with brine (30 nm.), dried, filtered, and concentrated In vacuo. The
crude nat eri direpasatiopief PA3-dlugrppheny)acetyll-4chydrpxy-gyrpzofiding-1-carpoxylis afld/ et hy |
?C et at IeD) bdrRy135{eP(38): é@2(4%0(0?@&@1)&b&§1]d1)ox6fpyrlhmmddeedrtroeﬂtc pﬂmwzyt ests, a White
oam Pr rati a i i N

1- benzyl gﬁ?‘ Bﬁﬁ{ﬂmﬁ 's[(gsp?!f’d 'WLFO@@BP a%he S&Utfbﬁ c?bled 10 aofi 3/ ester
(40): 2- pquitigniof Bbravs-gphioY phifdecenyiedio ahe(rA 2k mmal) s edded df°PW'S° Aftér
phenoxy ¢ ahee By XY, nelt¥achd0s ubhihed By sior daaiman df BiHE (sdt. BNty mLeIber , 39, (462
g, 0. 88%00‘“5% % LJ» tﬁen removed, and the mixture allowed to warm to room temperature with vigorous

stirring. The THF is removed In vacuo and the residue diluted with water (50 mL). The mixture Is

extracted with ethyl acetate (2 X 100 mL), drled, filtered and concentrated In vacuo to give a yellow

oil which Is purified over silica (1:1 to 1:2 hexane/ethyl acetate to 100% ethyl acetate) to afford 731

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

Preparation of 2-[2-(4-fluorophenyl)acetyl]-4-(4-nltro-phenoxycarbonyloxy)-
pyrazolidine-1-carboxylic acld 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 pL, 2.45
mmol) added. Stirring Is continued at 0 °C for 1 hour followed by stirring at room temperature for
42 hours. The reaction Is diluted with water (40 mL) and extracted with dichloromethane (40 mL).
The organic layer s 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
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di ssol ved in dichioromethane (9 nL). Mrphollne (770 pL, 8.82 mmol) _ is
added and the reaction |Immediately devel ops a |ight yellom/colorz %ﬂ#@rmms
stirring about 1.5 hours at roomtenperature, the reaction is diluted with
dichioronethane@éZO m.) and washed with a 5% solution of Na2CO3 (2 X 20
m.). The YMYBREH!aqueous |ayers are extracted with di cRCEUSHRORENe (20
m.), the organic |ayers conbi ned, washed with water, brine, and dried. The
solvent is renoved In vacuo to afford 414 ng of the desired product as a
clear oil. Preparation of norpholl ne-4-carboxylic acid

1-[2-(4-fluorophenyl ) acet - razol | di n-4- este .

ot phol FRESAHELTER TS cise Wiee iR BeartoRa fiktuor Fhugeflaner

f 1 uor opiperifiyd Jvacsiicy (3 to vl do b1 heanslely{geetats) ta afford#52 rpa5(86% Higld) of g9 nmp| ) i s
di ssol vegsikdpra®ichancinité #8mnL) and the flask flushed with nitrogen then

charged with 10% pal | adi um on carbon (103 ng). The reaction mxture Is
vigorously stirred and hydrogenated at | atnosphere f%r .5 hours at room
t enper at ur e. PreRaratienefmasphalinact-garaoxylic 36iq 1-enzyoxycarbany|- é(z'ééd of Celite,
rinsed wWubldpkinplydceBUalakeaidindd@stet (#10)aadR-@homnbangaselyll-hvidrcouo to af ford 354
ng of the desi I - W] 55, 2R b.88k ol |

mor phol I %”PQP%’QW'S%P‘?%%@%? ‘%5%{"@%@??%%%%%% ) %'ga Yk 29;(:36n

phenoxy iEeaver i dirbloremethana (@ L. -NirRhgling (79 -84 Mmaeld e‘% yrere

Mor phol iimeedixtahadobaapslailight geliod cdier] After ftitringlabeit & heurs etyepseiepparatwertiez ol i di n- 4- yI
ef”t er, d43act|&1~?s5ﬁ%t§£witrﬂdiéﬂgard£ﬂ7m#ahe (@.61ﬁﬂL)?an@thh%Wiﬂ\y?rqﬁmditlngrlﬂz@Kmﬁny| (2 )

chl ori de , ng, 1. nnol @J?’?’atn ane :
1.0 N NJ’&”I‘J&(@% ﬁ]".’)‘b"ir'% aﬁ%?c%%‘awsoaﬁ%\fxgé&%w ltﬁ gig'lr‘#tg eﬁ}‘)gehrg gét ﬁlr)e)'qﬁ\/qi r? vi gorously
sti rri ngeverflaembiradcwashes wits water, iiegand §rieds The b@NtiHemeved IEPuo 1810l whi ch ti e
addi t i ongk mgef te dalre pratiact a4 8 cledrailadded and stirring continued for 3 hours.
Addi tional acid chloride, 18, (83 ng) is added and stirring continued for

an addi tional 12 hours. After which ti me t{lz reagtrhﬁn k diluted with

di chl or oret h&rRPagation af morghejingAcamgxylls peld TYRsrdereBieIceYen e ¢ onbi ned

or gani c gyeazéiidin-ayicestun G e chovihbline-MatiRgic@sid t-bpnzyiexycarbonylZdd4ri ne (50 nl),
dried, f4g ) 1. 148, 518 Frig V4. 6hanrAol0E @dalved h methidl @0 ude materi al
I's puri fduéﬁ%@g?@eﬂgip |%g§ ?{8!%5.-/?@#%@'1 eg%ﬁ\g&ye t",(:)d"?n(( ';'rgatr&él 10?Ln§ghol / et hyl
acet at e)Mdenbipgflash Bushgp W W?iﬂéqndﬁlar% © prlggImy A S A vi scous

al | . Pr eprareatioo mixiire iswiopiaedly stied/and bydragenpted @t hatmgsphere for 2.5 hours at room

6- (4- f | ughRPNGBYTherBacBornixture &-filtered through a pad of Celite, rinsed with ethyl acetate

R e et P R vkt
mor phol | ne- 4-carboxylic acid

1- [ 2- (4- f | uorre¢daeitiph ptraerpiibline3-datbopylie aciH 1 1§2+(4-fliork phenyl)aceiylloidy | ) -

pyrazol | %l&ﬂ%f(‘}fﬂ?’njimlﬁﬁlgﬁ-rcarb%gyl)-;(ylé%llémmy@s?e? G2 rnolire-AéargRiyydorpani de (3
) s a(4-flSoropher%%g\cn:etsyﬁ-pyrazolIdln-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 acld chloride, 18, Is added and stirring continued

for 3 hours. Additlonal 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

watar (50 mL). The combined organic layers are washed with NaHCO3 (sat.) (50 mL) and brine

(50 mL), drled, 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% yleld) 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-1 H,5H-pyrazolo[1,2-a]pyrazol-2-yl ester (43); A solution
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to a -10 C suspension of sodiumhydride (16.4 ng of a 60% di spersion in
mneral oil, 0.410 nmol) in tetrahydrofuran (3 nL). After 1 hour gaf uaR02008
the reaction was warmed to 0 C for 2 hours. The orange-colored solution is
t hen quenched by slowy addi ng saturated NH4Cl (400 pL). The cooling bath
s renmovedYO &434%7he sol ution allowed to warmto room t edSaR0IE3S The
reaction mxture is concentrated In vacuo and the resulting residue Is
dissolved In THE (25 nlL) and filtered through a pad of Celite. The
filtrate Is concentrated in vacuo and the residue purified by Prep HPLC to

(300 oS el clfogoliisol b YRl 2 Slesdipdiy asgly ° 0"

J 8. 7 PyrgzolRid-yl &teg,gﬂ( (c]54 mg._fc) 287 gmef} In d[mep!;ylfongar@lge @mL) Is apged d@p\llge (m 2H),

4. 02 (d, tod ﬁ) “Eeushehtfion ot sddlum nydifeié (edldng of 280% QisPersidn id mitzralloH).4103. 79- 3.30 (m
8H); HRNB in t?cila @%)ﬂ](ré?\r@ %%z 'ﬁéll: N?ogﬁat (1M_§)th§rl§ct W&’waﬁ'ﬂmg %‘fgr 218 15. The

third aspec 3 ?& r]_?wngthe
for nul a: %T%Ha’Pﬂe'c("ng SW‘\‘E’P @ltﬂ?nﬂu%‘ﬁheﬁé’y Slpwdy %ﬂﬂ"ﬁé@t”rﬁ*ﬁ NG ¢P-H Y or nul a

- NH CHR6jeReoling bath Biemdied) andR6e sadorR8iowaddo watmde ropmdeindesatuse. Thbedagsian | n Tabl e
VI, TARLdGreMS bdncdN@attt RREEwd bidnd }eb'@tl'ng RRANYL bIBRBY InTBiF 138 mL) and filtered

g}_gj ; : ﬂ Foﬂﬁ'hh% |o}:§eh%m'+ﬁ%ﬁﬁ%%6¥%?%?%d in vacuo and the residue purified by Prep
3144- f | ubPigpleefiort #D2ma{32vhyiesh efiyd desired ploduct as a yellow solld. 'H NMR (300 MHz,

3154-f1 ugbggmwl(m—mmmWimhﬁmﬁE(an) 7.08 (t, J=8.7 Hz, 2H), 6.89 (d, J = 4.9 Hz,

3164-flu 0p
3174-11 ugPos ﬁﬁﬁyl‘ﬂi“ E@{V'QQE%ES%{& {N{jmﬁzwg g 1 57 M T 5
3184- flu%?’%gh HYy HRMS [110}'§}7H¢5 §40 folnd 518.1815.

3194-f |l uor ophenyl Hpyri di n- 2-yl , net hyl 54 2 0 MAR 2006 WD 03/024971

PCT/ US02/ 3013fme3dd 4559'(:1%@ CQ@&W}{ 'aHﬁBQE teftke to3arihd Emkidyd having the formula:

3214-f | uor ophenyl HHret hyl

Rsbul

* whereln R units are amines having the formula -NH[CHR®IR®, and R, R®, R® and R® are
described herein below in Table Vil

TABLE VIl

No. R R™ R R®

311 4-fluorophenyl H phenyl ' methyl
312 4-fluorophenyl H 4-fluorophenyl methyl
313 4-fluoropheny! H 2-aminophenyl methyl
314 4-fluorophenyl H 2-methylphenyl methyl
315 4-fluorophenyl H 4-methyipheny! 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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3224- 1| uor ophenyl Hret hyl met hyl 3234-f1 uor ophenyl Het hyl net hyl

3244-f1 uorophenyl Hvi nyl met hyl 3254-f 1 uor ophenyl Hcycl opropyl nmet hyl 20 MAR 200
3264- f | uor ophenyl Hcycl ohexyl met hyl 3274-f| uor ophenyl Hret hoxynet hyl et hyl
3284-f | uor ophenyl Hhet hoxyet hyl met hyl 3294-f| uor ophenyl H1- hydr oxy- 1
-nethyletﬁ?ﬁﬁ%PﬁVF 3304-f | uor ophenyl H CO2Hnet hyl PCT/US02/30135

3314-f1 uor ophenyi net hyl phenyl net hyl

3324-f 1 uor ophenyl nmet hyl 4- f | uor ophenyl et hyl

3334-f 1 uor ophenyl met hyl 2- am nopheny| net hyl

3344- f | uarophenv| met hyl 2- vl met-hy
3354- f IJuGPBphen§PEPIYA- lret hyi'pheny! et hy PFn-3 methy!
3364- f Ilua@ophend-fiuvephenyld- ret hoxty pheny|l met hyl H methy
3374- f |[uopeptTemy: ldé?dp y;‘l- propamesul fjonyl) pﬁ’h@ﬂ-}yl thy methyl
3384- f lluorophenylmathy brerzo—3tdexel—5—yirethyt
3394‘f|Ud?gpfeﬂ§1%¥?W@MDvridinE vl ek hyl D methyl
3404- f I{ucépHendfiyersphgryipy f | di n-13-yI nef hyl 34Y8%f | uor ophenyP$ hyl Hret hyl
gjﬁ:; : T{"ggkg%ﬂ@ipngm:r?t w!’ﬁs rrepﬂ Q?/r _3A3AT cydoppfieny! et hyheibjy | met h?/l .
3464 1 1 hoPBo o TURP Vo ] onesthl rrot hpy  ToRBr | TTef Ty TRERI OPT PPYT TEt Ry
3474-f|udﬁ%pken?ﬂ%ﬁthWhethoxyn@thylwéthymemmwmemw : methyl
3484-1 | u?)ﬁ‘z@pr erﬁlﬁwjpneﬁymst hoxyedhyTl nmef hyI methoxyethyl methyl
3504 | oo TR ”E‘LVEW* e | men | i
aspect of33@at egﬁflgprqph?%f t he p'F'esent | n-veri can__be pPeRd ea usi ng the
pr ocedur eszaut|l T aedbrdpaergl n [bel onetdybegi nhi ng vmﬂhhnw nt er refi atwet’. 55 2 0 MAR
2006 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-fluoropheny! methyl 3-benzo[1,3]dloxol-5-yl methyl

339 4-fluorophenyl methyl pyridin-2-yl methyl

340 4-fluoropheny! methyl pyridin-3-yl methyl

344 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 mathyl cyclohexyl methyl

347 4-fluorophenyl methy! methoxymethyl methyl

348 4-fluorophenyl methyl methoxyethyl! methyl

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

350 4-fluorophenyl methyl -CO.H methyl

The analogs which comprise the third aspect of Category lil of the present invention can
ba prepared using the procedure outlined herein below beginning with intermediate 28.
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WD 03/ 024971 OCFi 3 28 44 Reagents and conditions: (a) CH3l, Ag20, DV,
dark, rt,12 hr. Boo" Cbz' OCF3 OCH3 44 45 Reagents and conditi orpsg MAR) 2006
SOC12, MeOH, 0 Cto rt, 12 hr. OCH3 PCT/US02/30135 | | >- OCF6 Chz~ ~ v v
OH Cbz 45 Reagents and conditions: (c) RCOCI, NaOH; rt, 6 hr. 46 OCF6 d 47
Reagents Y%3¥3#dltions: (6) H2: Pd/C, MeOH it,, 3 hr.PEEUSEHMYPLS 48

Reagents and Conditions: (e) NaOH CH2Cl 2/water, it 4 hr. 56 2 0 MAR 2006
WO 03/ 024971 OCH3 f PCT/ US02/ 30135

Boc. Boc.

D—OH 2 D—ocr{a

Cbz” Chz”

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

Boc_ b H\
-~

Cbhz” Cbz

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

i .
- o
. NG
' ook * | :>—ocrg
Cbz” OH N

45 46

46 47

. \ N
47 | N/)\

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

SCH,
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OCH3 48 49 Reagents and Conditions: (h) NaH, DMF;, 0 Cto t, 2 hr. 49 OCHZ
9a 50 Reagents and Conditions: (g) mchloroperbenzoic acid;, CH2Cl 22 gr MAR Q006
mn. 50 O OCH3 h F z NNOCH3 OCH3 51 Reagents and Conditions: (h) tol uene:
120 C 2 hr. EXAMPLE 13 2 (4 fluorophenyl|-6-nmethoxy-3.12-(2-(S)-mnet hoxy-I -
met hyl et hWAMBE1 pyr | mi dl n- 4-v11-6. 7- dl hvdr o- 5H pyr az &C&[US02/30135
2-al pvrazol -1-one (51) 57 2 0 MAR 2006 WO 03/024971 PCT/ US02/ 30135
Preparati on 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 esteF (2405 9, 7.91 nmol) Is di ssoloved I n di met hyl f or mam de
(40 mL). Methy didg (1.97 nL, 31.6 mmol) |s added followed by silver
oxi de (3.67 g, AMONY ™\ The flask is cg Wi 'Ioﬁ@d stirred
overnight In the absgncd o qcﬂﬂht—.L‘FheFre '3}3}’5 poured Into
ether (150 nmL). The fxture is stirred vigorousfy at roomtenperature and
filtered through a pag.of Celite. The filtratee%s washed with water (2 X
sulgz

150 nmL) and brine (1 0 ), dried over sodiu ate, filtered and
concentrated I n vacu gcf»_%ord 2.58 g (97% i SCQ-L t he desired product
as a yellow, clear oil. Preparation of
2-[2-(4-fluorophenyl)acgfyl]-4-(4-nethoxy)-pyrazoldedi ne- 1-carboxylic acid
benzyl ester (45): Conditians: (n) NaH, DMF; 0 °C to4, 2 br

2-[ 2- (4-f1 uor opheny| FeREX¥SA Canqitiops:; MYk AME 81 B %e1- car boxyl i ¢ aci d
benzyl ester, 44, (2.57 g, 7.64 mmol) is dissolved in nethyl alcohol (75
m.) and the solution gcooled to O C. Thionyl chlaoride (5.58 nL, 76.4 mmol)
| s added dr opwi A

overni ght. The

51

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

EXAMPLE 13

dihydro-5H-pyrazolo[1.2-alpyrazol-1-one (51)
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afford 2.07 g (99% vyield) of the desired product as the HCl salt ?% %RRZWB
off-white solid. Preparation of

2-[2-(4- fIuorophenyl)acetyl]-4-nethoxy-pyrazo|idine-l-carboxylic acid
benzyl ester %@:

2-[ 2- (4- F|%%P%% hyl ) acetyl ] - 4- (4- met hoxy) - pyr azol i di ne PETEBPBWIAF i ¢ aci d
benzyl ester, 45, (8.81 g, 32.3 mmol) is dissolved In dichloronmethane (150
m). 4- quorophenyIacetyI chloride (5.31 g, 38.8 nmol) |Is added foll owed
by a 0.5 N aqueous sol ution of sodiun1hydroxide (150 nL). The m xture Is
stirred vigorousl or..6 hours

t I I s
dil uted wit h EPAFIeY Bfr?e@g‘gh ﬁflfe)tﬁ%\{ﬂem%@ﬁaz\ﬂm'%e“ﬂ&a{g&w (P The
agueous bleagyécstérS(M):x2{29(6f@ldromenwa@hfsﬁﬁfwrmfnmﬂéne( Ecwbozﬂgaml)enzyrhe corrbl ned

g{ ?agln g eEtr@Vgi R84 7 9%%9% ok Jg ﬁ.%mgﬁamamaepm | ?Mgrem 8Pyt ion (250
| Vi |

concent Pgtsé'anq)& ?Fgﬁ% %”895%5% 8"‘%}3 Bf %F E ﬁfl%]acod?r Wgﬁ%tl %mg

vi scous stiresrovesnipht Ithegksenee pUightoThe reaction mixture Is poured into ether (150 mL). The

2- (4- T | yaxiere Renyddvighroldly sredomaaryperatur@dral fltetodihrbupt g pa@ b GoleNEhe(fltdts  2-

[2-(4-Fl ééﬁ?ars@g@a@wa ggz%gréol%g rga%lw% rﬁ%{%d’odegéo'dﬁmjsulra?er fﬂ@?&ﬁlah& aci d benzyl

ester, hol, (300 nL). The
flask | §°'?q°l¥§‘1*%’d" Vaceto afferd &5k SRR R P'}‘fd“"iﬁ%yﬁ%ﬂ“’r ‘g?ff B on carbon

(1.2 g). The reaction mxture Is stirred vigorously at room tenperature
under 1 at ”DWUE;%Fa%oRBf'ﬁMQI mﬂﬁ&thﬁﬁ)aE B(M&ﬁ&y) Jﬁﬁofu&lﬁ&k—cérﬁmfyhbls hed wi th

ni trogen dt I1te,

ri nsing a\ﬁ]%trh‘?" ﬁ%’?’ (gﬁe% ® @'ﬂEC’I@% 'H‘E’jce g‘leﬁpryfqyrggcggaes?cs@%%@g A?¥ated in vacuo
t o af f orbanZyl é8fer,@4,d2.5T i .6d ewiot) ésdlispeleed Ironethyb alepholi(Zoal) @nd the edutiom| | |

Pr epar atdQ84 80 °C Thlonyl chlorlde (5 58 mL, 76.4 mmol) Is added dropwise and the reaction Is

gag goLlyI r\é)?ghen rﬁn (50 rﬁ)o ie Ewetcﬁernlglqt T ergacxlo s%ul%qy J:ongéﬁ{r!atga H'va]c%oflo

2- (4-Fl wprdawéﬂﬁ%%nek(mftrz qﬁkﬁ@qus'yrtaizapﬁel 53l 85 gn off-while soliy VAR 2006 WO
03/ 024971 PCT/ US02/ 30135 et hanone, 47, (7.67 g, 32.2 mml) and

2-methyl suifg a rel%h bf3- ﬁpﬁuolr %Bﬁwll im ﬂ%&)ﬁﬁyrﬁz%llc}iﬂa P-car %llg’aéml ) are

di ssolved in | Or one ueous so uti on of sodi um
hydr oxi d%?“fyi%"'r(ﬂ‘)) Pd2- (étf&!’@@m?[‘@éﬁﬁt!“sﬂ (Wtha’&’éfPifr?’BW'“PﬂF?ﬁ@nyE\crﬁT the mixture Is
sti rred behfyastar #5)(8.81 g, 32.0 @iinol) BrgER6IAK U dichfoadmethaheo(d5GmL)The reaction |s

diluted gﬁr\%‘ght ﬁs/ Jéfgl‘bﬁBhb% (§9ﬂd 483 ?ﬁﬂo?(%%gde% foi %égﬂﬁg%Sh(a'qu&usI&ﬁloﬁbet ure Is

extracte e.co rgani c | ayers
are dri €99gpay ’9?‘5’52 %ﬁ‘a I"\*"&’t'%'s syrief ¥igpra Vammebﬁfn?s'ﬁh Presg‘ ﬁrﬁ give a red
0i | . Therhe raadtion irediieted with dichigropathirfei (a9 iy ardmashed With wateq (2001mk)o The 3
gex aneéI elqlstus Ry IstixRacted wltﬁ)aamoeddfan{ana@et 200 enL).t che’ifofnGthH otfani3 lgyerefre t he
esire P
2 (4t uvga;sgédhmtr\ §95aqgeoﬁ£ gqh‘éﬂm c}é.g@%ge“s%ruﬁ] 280 r£L§ ?Qo HT.) dried gver Z' )-6.7-
sodlum sulfate, filtered and concentrated In vacuo to afford 12. 0 g of th eslred product as
viscous, tan oil.

Preparation of 2-(4-fluorophenyl)-1-(4-methoxy-pyrazolldin-1-yl}-ethanone (47): 2-
[2-(4-Fluorophenyl)acetyl]-4-methoxy-pyrazolidine-1-carboxylic acld 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 reactlon mixture is stirred vigorously at room temperature
under 1 atmosphers of hydrogen gas for 3 hours. The flask Is flushed with nifrogen and the
reactlon 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.

| Preparatlon 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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di hydr o- 5H pyrazol o[ 1, 2-a] pyrazol - 1-one (49): A solution of

2- (4-fluorophenyi)-1-[4-nmet hoxy- 2- 2 0 MAR 2006
‘(2- met hyl sul fanyl - pyri nl di ne- 4- car bonyl ) pyrazol | di ne- 1-yl ] - et hanone, 48,
(2.04 g, 5.22 mol) In 1:1 dinethyiformam de/tetrahydrofuran (30 nL) is
added dr oV 8¥¥2¢831a 0 C suspension of sodium hydride (280/UsdR/WI35a 60%

di spersion In mneral oil, 5. .75 mmol) in dinmethyiformam de (60 niL). After
2 hours at 0 C, the bright red solution Is quenched by slow addition of a
sat urated aqueous solution of anmoniumchloride (5 nL). The cold bath is
renmoved, and the solution a

Th
r eact i ofthARREAAT 7B 9 3CW m')raaﬁ)éa‘ethﬂsvgl?\@'ﬁ%"'g e r“f"r‘é”%@@ﬂ? 3% ul §e5| dﬁe
di | ut ed 484 timotytahedissalvettimdienicfdrTBiand (150 Mkle ABSN equeoussolvlies Rsgdivirt h a sat ur at ed

aq;Jeou ts hy, dcﬁ&&o‘ét(ié@'?n@fs aaﬁgmﬂa'aﬁlmﬁ Bédioh flend ARGnathikture TelirénpuUSly étayder i s
extracte o Sl avers are
dried ov@mvwﬁﬂ%%tg'eﬁ%‘@u‘fr? a{he rlgafuolntls dYul:{d‘mI ?hc? & Qﬁ%@% E:?Hzii e%rbgﬁ ;{aL@?Jo The

crude et B Tad mixisreds extptecwithdishlorampthang (§%R0Y Mg dhetomb ‘Pe%‘ﬁ%ﬁ"ﬁ @%Fo 5% to 10%
to 20% apedriBY bveRinsgnasilrh eiifate] filtaree braitconceticatesiftd giveck réd 6il. ghé BTdgmatesial) - of t he

desi red LERAE Bl1b6 e@fil acetate) to afford 10.3 g of
2-(4-fl Uog U%Llhd%k :q@c{; (Pli %n'%e%ng/?hgnrgt anes1 ul ?gnglacepa;/?)lon? di n- g;l ) -

6, 7- di hﬁfeﬁ%ﬁ?ﬂww céi%?B’P‘T,‘ azol - 1-one (50):
2- (4- Fi uor ophenyi ) - 6- net hoxy- 3- ( 2-

met hyl sul fan]bl-gpméilbmm-?mﬁnbbbhm@l)3nfbtﬂwyl-a-m-ﬁbfhwm&nwl-py[lﬂ:;dﬂr-aylbij',v-az0I 1- one,

ggmftl)rgfgygffeﬁiﬁ‘frﬁmm %T gré'ﬁg °n£ﬁ q) %},ﬂu&\' Qq? |P{LB%‘3@%9|MG@P’? s’ added al | at

once to (Z-hethylsllﬂaMpsslmsipeﬁsaatbnnyi)wraczékdi"Qﬂ'y tha”°a?jd?'t(? e p-23mmeh ndrloper benzoi ¢
acid ( Z%QnéWlforﬂaaﬂﬁeKBiFEﬂyhrofu%nMﬁd is abfiddaxopivBe fd a0OSEspehsian of scgllam,  yel | ow

EESCH;’ Thygig #g'mg%f:'aéo%&%e‘?sﬁ’on ' niferd: BiOeAB R tﬁr%fh&ﬁfbrﬁ@m% (6‘@(?:91-)“”1 bisulfite

gugﬂ } gr tract ed with

di chi or oﬁ?t%’éﬂh‘@%? @(t'!?d’"ﬂ'l)'ed WH’@"@MGH%’(PV sl gativor © %1%} Wl BB shed with a
sat ur at ediutLee sramorswh chldride (SomL).s Twicoldbath @awﬂyﬁ@r@ed thesodtigmelipyedto dried over
sodi um %Hfré\&;.%om fdhipbRluRg TRE FhaBBR MRt 186cRBenirite ATAdU0 b tBd feauiteht 948 ny of a

XU el ol SFalARg e 0 Bl SR bR bl i sl sol . Lsed

2- (4-f | Usolutigoieé Apmpnign prarke (g0 BLY. The saupays laxpris exrpetsr with ethyl acetate (4 X
met hyl et myhiamrretomBiiéd srhiciayérs vile]driéd overchdyyeliun Sifateittaedoind fancentraledyr azol - 1- o
ne (51): 3acz _'@1_% ﬁltdg ﬁ%%opgﬁ‘le ePéﬁcQ% 0bos R destaR ho 3 B0% to 20%

Fluoroph esu onyi - rlmd|n4 7-di hydr o- SH
- pyr azol BetY ﬂcohaljeawa&z fedtp 869{%1 é&%l-’%"t WRlddo fq'gedd g%legﬂf T%%)gn?r"ol ) and
(S)-2-am no- 1- net hoxypropane (652 ng, 7.32 nmml) is d||uted with toluene
(16 ). The prbpdrdtioR of S-(dMMitkspernyd-clméthéxylaqe-mbtivaesiusfonyTpgimidinaiagle sol ution

s all O\Negj-dlglgdro%?)-pyrazol%ﬂ%]pyrgzr%ﬂ Me56): Er(z{ AliorbgheMyBRGFdM kA4 {20n I'n vacuo to

give an
methylsulfanyl-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one, 49, (1.10g, 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
solutlon 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 60 mL). The combined
organic layers are washed with a saturated aqueous solution of sodium blcarbonate (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)-8-methoxy-3-[2-(2-(S)-methoxy-1-
methylethylamino)-pyrimidin-4-yl]-6,7-dihydro-5H-pyrazolo[1 ,2-a]pyrazol-1-one (51): 2-(4-
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orange residue. The crude product is purified over silica ( 5%to 10%

met hyl al cohol /dichioro- nethane) to afford 550 ng of the desired QJMEUZB@B
‘as a fluorescent yellow solid. 1H NVR (300 M4z, CDCI3) 6 8.16 (d, J 5.1
Hz, 1 H), 7.40 de, J =8.8, 55H, 2 H, 7.03 (t, J =28.8 Hz, 2H), 6.39
(d, J = 5002491 5 39 (br d, J = 8.0 Hz, | H), 4.5PCTMHSOA30MS
4.30--4.02 (m 5H), 3.45 (d, J = 4.6 Hz, 2H), 3.42 (s, 3H), 3.39 (s, 3H),
1.28 (d, J = 6.6 Hz, 3H; HRVSE nfz caicd for C21H25FNSG3 (M) 414.1941,
found 414.1945. Using Internmediate 10, which conprises a 6-nethylene unit,

the fol Qﬁwngenalpg mgt%oxyad%-methaf?eselp e %ﬂlm‘tﬁﬂ D96 N BL- D66 gr es as outli ned

herei n
2- (4-f | LRinycRitdrope Jdmextyre 5Ay(P48Tag, 3.4f mmob anddS)-2ABIRG M-methawPpane (8% MPmi no) - pyri m
i di n-4- yi do-rfmolyis ALY @raolbdteRle 0TI rixtdre &]hegtedipdRe 16 fornZhoufs2 Thel H NI\/R (CDC13,

goggM;Z)lq\%an@?rfo(?@?é 19 a@%to%aolﬁ (EB H@ggtﬂ@?ﬁor(téj&nce%{%ﬂoﬂ hhvacidto rE; i 6. 1 H),

7. 00- 7. OBangpresidyg Thvcrz@mdﬁzt Ig pHrifiagiqyer s aié%(*!ﬂ_%"’i"‘ﬁ%y'f&g‘f"‘il" . HRMVB: Exact
Mass  CahdthkdBING SFoaPb0 Ifg@T the Nesired produchend iu@@carg Yellow beiide R @@ 10 can al so
be oxi d'r&ﬁﬁcﬁ&ﬂ%re QR@OQ%HGHzC%df 44 @09 = s3CESHEI NN, 1.68 (i be spoheam, herein

bel ow, us] Int t v,Chz' v OH
whi ch cah® go(g' Jusse1d"zt’ 8“%% é%é?%"t% ﬁ)r?éj’lr{% i, £ab-4.2 tn. %;345 (@'

2=( 4- Fuubs Uipﬁé)n%%(863|'hy%ﬁgd§<-y'ﬂ'|61ﬁ9&$’r6x9ﬁﬁtzv P: HRMS /8 Rlstd el MiQi n- 4-y1 ) - 6,
7-d i hyduer) 4akhaayamalsod f948- a] pyr azoi - 1-one, 54; 1H NVR (DMBO de, 300 Mz)
S 3.41 -3.52 (m 2H), 372 386(m 3H) 394(d 1H J—111Hz) 5.23
(t, 1 H J=5.7 Hz), (s, 51' b718734
(m 5H, 7. 4(Msipg Q(yrrpepﬁuatezn_(b wh@ @@pr@gsain‘gﬂ’nyignﬂ UEIt q_f'Qlowlngg'\alogﬂ@ % 7 (rel

i Nt ensi t prypafedasidgthe §ahfihrocktiutés)asAntivled h@@alh ekdveit ed f or C23H19FN404 0. 5H20: C,
62.30; H 4.55; N, 12.63. Found: C, 62.33; H, 4.13; N, 12.41. Qher

conmpounds of th Y h C 4 rocedur es
or nodificat¥ %ﬁ%dp?pﬁ E%T’“e{'}ly@ %’@3&@8&%@" rg%tP eéhQ' ﬁﬁﬁ%{j@ﬂ Pﬁe )4]%790\,“ ng. 60
2 0 MAR @RO6-5HRyas dp2eprraRCIFonesi? /HIYIREDCLs, 300 MHz) & 1.60 (d, 3H, J=6.9

2-(3- trlﬁ?wzqaaebm#ﬁbgwlmy aoéawtmaawz@cérmahms44+!y16)38@ TH,dkhydr o- SH-pyr

?ﬁozoy{é rM &R & §|!'|) ghev 4%( é‘rto(ﬁ gﬁhpyr 142 3Hh%s(é<aama§gopyrl m d

C25H22 NsO 428.1887 (M* +H found 428 18

Intermediate 10 can also be oxidized under standard conditions, according to the scheme

herein below, using OsO, to afford the intermediate, 53:

Boc._

Boc_ N OH
o= 1A

Cbz” 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-dg, 300 MHz) 8 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 H2),
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 CasH1eFN4O4 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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[ 1, 2-a] pyrazol - 1- one; 2 0 MAR 2006
2-(4-fluorophenyl)-3-[2-(3-fluorophenoxy) pyri mdln-4-yl)-6, 7-di hydro-5H pyr
‘azolo-[ 1, 2- a] pyrazol - 1- one;

2- (4-fluorophen 3-[2-(2, 4-di net hyl phenoxy) pyr| m di n-

- pyrazol oY (i) X ipyr azol - 1- one; PC¥’U)S°2/3°135
2-(2,4-difl uorophenyl ) - 3- (2- phenoxy- pyri mdi n-4-yl)-6, 7-dl hydr o-5H pyrazol o
-[ 1, 2-a] pyrazol - 1-one;

2-(4-fluor ophenyl )-3-[2-(4-chl or ophenoxy) pyri m di n-4-yl)-6, 7-di hydr o- 5H pyr

azol o-[ 1, 2- ? AL _5H-p

2-(4-Fl uorop ?% %‘F’%‘p'ﬁ%ﬁ (2§he?°21(y %ﬂrl?girnod'p esn7y '3y3rt°ﬁr’§' é’?ﬁzﬂ%%yn m di n-4-yl }
-6, 7-di hydr o- 5H- W%'EEOI‘ P, 2- a] pyrazol - 1- one;

2-{4-[2-(4- Flztwﬂtmrdpmyl) 3-(2(64amtmoﬁwlﬁﬂdhhl-4l%9mlv)wlﬁlldjrﬁ4-vlWﬁdmrod[l'ﬁpyﬁz%{? pyrazol -1-y
I']-pyrimdin-2- Qrg] dyksiRlRR! ONni ¢ aci d;

AL A e i e Lt

2- (4- Fl uor ophenyl ¥lpBazpit-¢reil, 3, 4] t hi adi azol - 2-yl ami no) pyri m di n-4-yl)-6,

7- di hydr o- 5H2-(pwoao§aén9|§ 3.[22(2 AldpetiapRanoky)pdieidin-4-yl)-6,7-dihydro-5H-pyrazolo-{1,2-

2- (4- Fl uor ophenyl %1‘?}3 pyr| d| n- 2 yI net hyl ) am no] pyrim dl n-4-yl]-6, 7-di hy
dro- 6H pyrazol of py2 razol "

2- (4-Fl uor op@é%ﬂ‘ﬂu‘!'_%‘lp[‘?’ﬁ WWR%PHW"&M’%%K Ao PO 421830k hydr o- 61
pyrazol o[ 1, 2- a] pywezol - 1- one;

2-(4- Fl uor 0p'ﬁﬂmo}o‘pﬁénﬂﬂ?—a-ﬁi—@léﬁI&Bp??enb’)!yﬁﬁmﬁ 116, nahfyd-srbihzoio4t, 2 1 - 6, 7- dl hydr
o-5H pyrazol o[ 1, -a E/{azo -1-one

2- (4- Fl uor ophenyl ¥ 3- benzo 1 BLdI oxol - am no; g)yrl mdin-4-yl]-6,7
- di hydr o- 5H ZF(HHQFGW'@PW 32{ RS- torop er,\m@thylamlno yrmldln 4-yl}-6,7-dihydro-
2- (4- Fl uor ophenyl sH-3yrézbtof1(2lajdyrezeipiaone;- 1

) ZULI g;?/!a)zg: E}?{_ﬁ y)éj(ﬁ &luﬁrokﬁleﬁm QLR dirhdlaRrsfrpylakoidi, Z-alpfhle) AfisymhiaiRygr azoi ol |

2- (4- FI uor opheny!| Yi2gnghpropieniaédioxy benzyl ami no) ami no] pyri mi di n-4-yi]-6, 7-di h
ydro- 5H  pyr aé{2{-Flugropapyl);-Boxot6, Tidiydie:3HBHepyaelell S@ipyiaedhiybRiet 2’of t he
present | nvention @,;,ﬁo}ewnam-gw pi-dyoaamgg al categories to assist the
orulat o ) @B % SRl AR PSS s ool L on o
cat egories does n@!failoi?ﬁlzyalwyfﬂé?'éa%'&d or decreased efficacy for any of the
conposi ti ons 2f-Filoptehy B Hyridde-Yirestied)amino]pyrimidin-4-yi]-6,7-dihydro-6H-
pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-[(2-methoxypropylamino)pyrimidin-4-yl]-6,7-dihydro-5H-pyrazolo[1,2-
a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-{2-[(furan-2-yimethyl)amino]pyrimidin-4-yi]-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-y(}-6,7-dihydro-5+H-
pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-{2-[(1-(propane-1-sulfonyl)piperidin-4-ylamino]pyrimidin-4-yi]-6,7-
dihydro-5H-pyrazolo{1,2-a]pyrazol-1-one;
2-(4-FIuorophenyl)-3—{2—(4-methoxybenzylamlno)amlno]pyrlmldIn-4-yl]-6,7-dlhydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;

di hydr o- SH

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 hereln.

61



61 2 0 MAR 2006 WD 03/024971 PCT/ US02/ 30135 Conpounds |isted and descri bed
herei n above have been found in many instances to exhibit activi ﬂ_iUe,zMABIWO
‘in the cell based assay described herein bel ow or ones which are referenced
herein) at_a |evel below 1 mcronolar (M. The conpounds of the present

i nvent i on Y4t &/%408hbl e of effectively blocking the produdGrei§o2/39¢ss

I nfl ammat ory cyt oki ne production fromecells, which thereby allows for the
mtigation, alleviation, control, abatenent, retardation, or prevention of
one or nore di sease states or syndrones which are related to the

el ude. t hos 2R RS indd el (RISREN B W uldh MR 9 Y

i nclude those W . ] oW ng non-|imti exanpl es: 1)
| nt er | e@kibitagtivities (1Gy in thepgl baseg asgay desqrifed '}?Eﬂ'"é’\gl?]”gr s ﬁ’h’ﬁ%?r%fegeg?ng?oaa | ar ge
nunber Qf;lreilnﬂaﬁ%ws&e!aw?h&sqmdlanz{sbﬁ). a!g_! a, rheunat oi dw%r;ogri th, _
osteoart hrlt g cdfipolfid Z:t r{é’e Giventih &8 2353bi8 bidresivaN BisdRing @b ploBudtiéh connecti ve
tissue degrada?lo . cl oxygenase- - 2) . | nhibitor yt oki ne

r el ease SHpEMERGSRsing frod C?lﬁ’?ifrﬂf\'l’t%@[;sw'ﬁ(fh%rl‘%%é%% Lo E@R’-@até':')?'paiee@%?‘gn, whi ch
has beemrorsiobaretdntenh esterdatiore erseayentioy ofope okmare diseans states qysEsrmMeRWAEh al . | Proc.

(N'?'}\I:: ?@%%ela@@ lo thé-{axﬁaoi%llular Rtbasdlét e drhbASgytokinds. )nﬂImmngB%seshﬁs Factor--a
-a): | rQ-i : 1 sted as an inportant

medi at OtjncﬁuRe %ﬁ%y‘&clﬁhs%eﬁg‘%g{e@fg%‘bgﬁﬂﬁrﬂoﬁg%wﬁﬁt @{2 ails rtgeu toid
arthritis, odteoahtadpykinidiL-1):impligaierasihemelerniairespensbiedx ajqrggaumber el i  “shock,
car di opul nonary dyisddsmsiatesy infer alta rheurmataiparthatisoosieogiihgisnsewellgpdatherachexi a. Each
of the disease stgt&se MhteS RGN rbibtd BcokitchA iés08ddgRidaRehat or desires to treat
may require  differing |evel ) nt f.th scri bed herein
to obtain a tthera é‘i’ﬂ"?g@"?sg'gééq)?%)n@nlg%ﬁoifﬁ%kgngrr&ecagng%g@%%?gsg t hi s anount by
any of the known fnbbioraginducitecd-2 sxpraseiom whigh hagdeenphpwrsig e ingrRE8ef esent

i nvention further pj GhoRh&SM! 0 O'BHNIBE eldl., £roe Npt. AsNScl.LOSPO 8% de38 (WIBXh under

normal human or higher ma | i.an S\ ol.0qj L : se the
conmpounds deé"gri bggmmllu\'@?rgslq%?ac hé (ﬂg%?)éﬂ'so'%&g@ "t‘rﬁé?és}gg@k@g% sltférlgglgtgges the
phar maceuti cal | y &gedppeisnianasipfor E'”('!ﬁ“yf"FRé‘s%tﬂﬁPwﬂ"dH’@?gr"?tﬁé(ﬁa'her ein. The

formulator, for tReuRaEIedeiss, oftecaaivis tinfibminatbryy buwe tisabeé (IBSrsgptivnde,
exci pi ents, and tslhb%h,lcbnjﬁﬁpulrﬁ@'\@H%%f@ﬁﬁon%@tﬁ&bl?at&@&iﬁa@& akdRcitikigsent anal ogs
nas

over another since the conpou .. the eLvtes ar e I hres act e gﬁpej es which
ntigate the EGF%@‘Q?@'SB?SBéggé gicopditionp Y"@g'b‘ e ﬁéFafea tmoyféﬁl S aspect are
t he var idffesngiewtsior smeuntsfof the campgingg dedcthadibergin tq ehtainmtherarpsticjevet Hae
formulator can determine this amount by any of the known testing procedures known to the
artisan.
The present invention further relates to forms of the present compounds, which under
normal human or higher mammalian physiological conditions, release the compounds described
herein. One lteration 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 specles which mitigate the disease processes described herein.
Related to this aspect are the varlous 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
chemlcal specles 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 specles which are converted in vivo to the active

pharmaceutical.
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present Invention. It may be desirable to fornmulate the conpound® pfusrh®os
present invention as a chem cal species which Itself Is not active against
the cytoklne activity described herein, but Instead are forns of the
present anal ogs whi ch when delivered to the body of a human or higher
manmal Wi Iwo?ﬁ%aé"ﬂbo a chenical reaction catalyzed by t h&CAGBRAYIBunction of
the body, Inter alla, enzynes present in the stomach, blood serum said
chemi cal reaction releasing the parent analog. The term "pro-drug"” rel ates
to these species which are converted In vivo to the active pharnmaceutical.
62 2 0 MAR 2006 WD 03/024971 P RM% lgg 35 FORMULATI ONS The present

I nvention also relates to conpositions or fornulations which conprise the

| nf | anmat or yTheyreskitinvention elspyelatesigicpmAosiiensobiepeHiatens YR 67PN o t he present
| nvent i pfamrhatory GREKRHeaéleast-MBbINMQEPAduhdsarsordifg tb khe preserd byentionalent i on conpri se:

a) an eggn%gat' ith\réglloﬁggsk{lglt‘stﬁ{eheglrégenpihvmn%,g',fsg_cl i c pyrazol ones and derivatives

t her eof ®7acco resent iInv IL.on whi ch are ef i f.or

i nhi bi ting r® eas® &fective AmquaiAharesy 9’°@$¥’¥‘ﬂ'f’ %§°I°%?§5n%zerlgar%lte’e%§$erérégr e

phar maceut i cal | y acodipg @iieprassnt ingérdlon whichmes effetive foripi@iingselesse ¢he present

i nvention the terpianfikdrPdyRRbes;aiad "carrier” are used interchangeably

t hr oughout the description. of | tion and said terns are
defined her€in a%",eo’{%ﬂr rpﬁﬁpgﬁ@%ﬁ%&?%ﬁﬁgég"k&\s’egﬁ-'i n,th ,practc" ce of

formul ati ng Fordhe RurRepRS 0B ihe aiesqntjavention herterme Bricipleny a’lﬁ’o?ﬁff%giaﬁ 'BR” " The

f or mul atrfsrchahdekblyhebagisutthaldastriplonexthe plesant igveation and eaif termismeardefingdt o serve I n

del i ver ihQr?ln%  BGbGentShiat 2o usedf tHolpRlde QNRIMURIIAY d1dMedAt bffsttive serving not only
as part o tﬁe erall vehicle for delivery but also as a neans for

0

achi evi REPERFUIE PIPAIOBy hti on by the recipient of the aﬁt i ve _ingredient.
An exci pl ent Thefprmuylator wil updsratand hatqxaipients iR ysedippmertly ta geryrdp VeI R nert fil I er,
Or an exafe/itdi, anddsncticharhhiraciuticatysgrvidgeopentytas pért of thetdveralshible for ng syst em or
coatl ngtd%@e%gﬁt%% Sagg![rﬂeérgsrfyr c?%evﬁwa‘éffec{i\}a%é‘dﬂbtﬁ%;ﬁth&%&iﬁw ofithe 4ct® st omach. The

formul a a vant age of the fact th 0 t he
present NoRAeRt iA9 ﬁxﬂ%\%mﬁﬁ aSRIeH 53@‘1'7 He4 Vecb%iabeehg v Eﬁrﬁ@rgr”r‘rgrcag Eg%éét?lli c

pr oper t ias sised hasinuadylbe aart dfapHetablizngsystenbprasgtieg fodisureidelyery pHbe pr esent

i nvent i Giyrédehid shidly &f tRstbrach OTHRGS tiIbIONSEn Glko {aks sovbradge oftse faktiteh conpri se a

precursof o d{) et dnt il QB 1&le wg)yédrgellmgr%&%h&)ﬁtawﬂn&% properties,
r el ease-FHRTBIES ng pcon‘Bouncqs ~accordi ng
as well as improved oral bioavallability.

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 inhiblting release of inflammatory cytokines; and

b) one or more pharmaceutically acceptable exciplents,

METHOD OF USE

The present invention also relates to a method for controlling the level of one or more
inflammation inducing cytokines, inter alfa, Interleukin-1 (IL-1), Tumor Necrosls Factor-a (TNF-o),
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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to the present Invention. In general, these precursor-conprisi ng 00
conpositions of the present invention conprise: a) an effectiv gn’fﬁﬂﬁ %f
one or nore derivatives of bicyclic pyrazol ones according to the present

i nvention ' t torelease In vivo the correspondin nal o mhlch S
effecti ve%#s%p?ﬂ?fbi ting release of Inflanmmtory cyt okl %&3 USazHN one or

nore pharnaceutically acceptabl e exciplents. METHOD OF USE The present
invention also relates to a nmethod for controlling the | evel of one or nore
i nfl anmati on | nduci ng cytokines, inter alla, interieukin-1 (IL-1), Tunor

Necrosis Facpor;g tfnér mnﬁaatory éy%dﬁé lhﬁHth%ﬂﬁe E)I%Lenﬁl}\venﬁ’d?\ctarl\ Eﬁdﬁﬂdeﬁédlﬂaﬂ 8 (IL-8)

and t her eby Contt ah | 3% tbsease e% r?f fected by

the | evarasnemhegip mceethm"aﬁ'qqﬁfq"ﬁ@ﬁmo% Rt JRrthan onpiglisess 883" et ho

conpr i ses niohdated st theabma tine. nmmnmitmmgameleaofld@ms whlchﬁrgaf@ﬁteﬁm%frd an

?L; F;t ' %?Inﬁ\ﬁ@di'\rgf Inﬁgmrﬁ'atorg; ﬂ}m@? inhibiEFs, hegBy mtﬁiUﬂ%g@G&sﬁlﬁe dyekiee axfivity, het 63
ne in i_t.or nventi on.

0 I\/AR %@%%’?R%Jﬂﬁéw ﬁ‘tﬁ %F%@i%s%géﬁ@%&t S° fﬁgr@" 1or y cytoki ne

i nhi bi tdﬂf@fa‘ﬂ@ﬂ the present |nvention can be deli vered in a manner wherein

nore than one site of control can be achi eved, nore than one di sease state
can be nodul ated at the sane ti%cENgREé;i mting exanpl es of diseases which
are affected_by control  ne inhibitors,

[ Y. C
t her eby noduiTBE PIRPoRnEs 859 VESSB{JTVBWPR8a"ab8tevﬁlua[tedqm'c PUIS eXJi éoarthritis,
r heunat onehsaeménts df cgoking nidior eonstanigriénandria M%!R?FP'!:‘P%WWGQ Pyr‘i% metapd)
I nfecti %ose?%@ﬂ#ﬁiﬁﬁor The conpounds of the present invention can be

eval uat ed for %nga%\émplgé)%fsﬁéagggsg)ge"{ggjgéurerrent s of cyt ok| ne | nhibition

constants, %ﬂyg_y Yer TE chosen by the
f or mul at or . IQon | UNivsibiegubstraiesnayge gsay ey qeﬁﬁ'ilp S '% ‘?rt{e ggpﬂdi) WV-vi si bl e
substrate enzyne ®@edakyRass 408306(1920. by L. Al Reiter, Int. J. Peptide
Protein Res. ., 43, %or%@ceﬁﬂs%%r)ate ehiKg o BleHPERRE@BbA 1 IRSbEW B RNWaT8, assay as
descri bed by )I' hor nt)er ré/ % ture, 356, 768-774 (1992).
356, 768-77 (1992)

iif) PBMC Cell assay as described In U.S. 6,204,261 B1 Batchelor et al., issued

March 20, 2001.
Each of the above citations is Included herein by reference.

In addition, Tumor Necrosis Factor, TNF-a, inhibition can be measured by utilizing
lipopolysaccharide (LPS) stimulated human monocytic cells (THP-1) as described in:

i) K. M. Mohler et al., “Protection Against a Lethal Dose of Endotoxin by an Inhibitor

of Tumour Necrosls Factor Processing”, Nature, 370, pp 218-220 (1994).

il) U.S. 6,297,381 B1 Cirlllo et al., issued October 2, 2001, Incorporated by reference

and reproduced herein below in relevant portion thereof.

The Inhibltion of cytokine production can be observed by measuring inhibltion of TNF-a In
lipopolysaccharide stimulated THP cells. 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
straptornycln (50 units/mL each) and feta 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 pL 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 011 1.B4; stored as 1
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iii) PBMC Cell assay as described in U S. 6,204,261 Bl Batchelor at al.
1ssued March 20, 2001. Each of the above citations Is Included hgfleMAR 5905
reference. In addition, Tunor Necrosis Factor, TNF-a, inhibition can be
measur ed ing |ipopolysaccharide (LPS) stinmula n,. nonocytl c
cells (TH@%&%@%%CH bed in: 1) K M Mhler et al., 5’%&8‘@%?"% Agai nst
a Lethal Dose of Endotoxin by an Inhibitor of Tunmour Necrosis Factor
Processing”, Nature, 370, pp 218-220 (1994). ii) US. 6,297,381 131 Ciriilo
at al., issued Cctober 2, 2001, Incorporated by reference and reproduced

her el n MAvebd nr{e%@x,a\mcw%ﬂgédm@d HORERGE ot T0)! BRI (e @R:) Ghdnaki ne

pr oduct can serve % nea suincrkgﬂ 2”1 sél on % o D
| i popol YEQveHds: fingbineupptien volpragys flogtion A pougsa Piogee ﬁas ggent s are diluted
in RPM  ab6v0 Avday fs to it temmiriated by camtrifliging pibtes Buminptes atseppplemperAitiedien® PR addi ti onal

L- gl ut arypg f.EL‘fbteﬁgtanté’ar@Wen treRdrel tol dlein $8 kit pRitet et erpcatrsd Bintini t s/ mL each)

and fetal bOVI ne ser Assay is

per f or meRYAGH EF e, T, fq]é‘ bé&ﬁamF@F&ﬁﬁg avﬁle ﬁtép‘ﬁﬂgﬁsouaquhb?oé%ar ation is

non- st erGdmerillol ©4.) The cal@tatndltczsmwt'# tbﬁg:nggntgatiqaaféhq tHStBWB@”f“bW G By di |l ution
I nto RPI\QO.,/dJOQg,Qasgﬁt%ga,nhghﬂp_at oetibfle desired final assay concentration.
Confluent THP.1 cells x 108 cells/m., final conc.; Anmerican Type

Cul ture Conpany, Rockw I | e, I\/U.% are added to 96 well Eﬁclr%g)ropyl ene round
bott oned  culWhie parfisular essbodiments af thexprergnt invertion ave beenfiusiraled#)d 1257 | UL t est
COoNMpoUNddebetibéd) |t Gotdecabmbuisctd thdge shilled DWBEN Watviaddue othermhenoes &1d bl anks) . DMVBSO

concent rrﬂédﬁf&%\noﬂ%ﬁLgmgﬁiatwl@\&ﬁ@@&rtﬂ%go{ﬂ fhb Bt and@bpe of ifieXiveiiten.l s al | owed to
prei neling 16 v 1 s pponed s Ak oo anh bl el 40 W L1

| i popol yBeieRIgdHanged te cover in fhg ARRe ?rﬁlffm PSS 12763 romF. coll serotype
0111. 64; withindresdor@af this@wertiod MAR 2006 WO 03/ 024971 PCT/ US02/ 30135 ng/ L
stock in endotoxin screened diluted H2O vehicle at -80 C . Bl anks
(unstinmul ated) receive HO vehicle; final Incubation volune is 250 L.

| ncubation (4 hours) proceeds as described above. Assay Is to be

term nated by centrifuging plates 5 mnutes at roomtenperature, 1600 rpm
(4033 g); supernatants are then transferred to clean 96 well plates and
stored at -80 Cuntil analyzed for human TNF-a by a commercially avail abl e
ELI SA kit (Bl osource #KHC3015, Camarillo, Ca.). The cal cul ated ‘I CSO val ue
is the concentration of the test conmpound that caused a 50% decrease In
the maxi mal TNF-a production. Wile particular enbodi nents of the present

| nventi on have been Il lustrated and
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described, It would be obvious to those skilled In the art that variou
other changes and nodifications can be nade w thout departing f?@nMﬁ%zms
spirit and scope of the Invention. It Is therefore intended to cover In

t he appen | gl all such changes and nodifications th r wi thin the
scope of tqﬁ‘?%ﬁ"l’?a%?gﬁti on. 65 2 0 MAR 2006 WD 03/ 024971 V\ﬁi&?’tﬂﬁ@”ﬁ}%i med is:
PCT/ US02/ 30135 1. A conpound, Including all enantloneric and diasterioneric
forms and pharmaceutically acceptable salts thereof, said conpound having
the fornula: RL wherein Ris: a) -QCH2]kR3; or b) -NR4aR4b; R3 Is
S“bStitLﬁﬁﬁhéﬁm %ﬁybstituted Cl-C4 al kyl, substituted or unsubstituted

hydr ocar byT, stituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl or al kylenearyl, substituted or unsubstituted

het er oar 4.l  orA airipyune iedheiing elbenagtiometicand diagteriomierd formsepérpitarmasedically R4a and R 4b
are each | ndepgehdgRishié thefeof, sild cdmpdirfadRng thd formulaC( ReaReb ) ] nR8; each Rea and
R6b are i ndependently hydrogen, -OR, -N(e)2i -CO2R7, -CON(R )2; CL-C4

| i near, branched, or cyclic alkyl, and m xtures thereof; Re |Is hydrogen,
-OR7, -N(R7)2, - CO2R7, -CON(R7)2; sfbstR{uged or unsubstituted Cl-C4

al kyl, substituted or unsubstituted | \eter ocyclic, substituted or
unsubstituted aryl, or substitutgd é ituted heteroaryl; R7 Is

hydrogen, a water-soluble cation, CNCin 2 Or substituted or
unsubstituted aryl; the index mls frfomO 02%; Rl is: a) substituted or
unsubstituted aryl; or b) substitut orrin&ibstituted heteroaryl; each R2
unit is independently selected fr group consi sting of,

whereln R is:
a) —O[CHIR?; or
b) _NR48R4b;

R® Is substituted or unsubstituted C-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 O to 5;
R* and R* are each Independently:

a) hydrogen; or

b)  -ICR™R™)WRY

each R®and R™ are Independently hydrogen, —~OR", -N(R")z, -COzR’, ~GON(R")z; C1-C4
linear, branched, or cycllc alkyl, and mixtures therecf; R® Is hydrogen, —OR’, -N(R")z, —
CO.R’, —CON(R7)2: substituted or unsubstituted C,-C,4 alkyl, substltuted 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 from 0 to 5;

R'ls:
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) ~(CHz)NR*R®;
d) ~(CHZ)CO:R"™;

e) ~(CHZ)OCOR"
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a) hydrogen; b)-(CH2)JQ(CH2)" R8; c)-(CH2)JINR99Reb; d)-(CH2)JCO2R10;

&) -(CH2)JO002R1 66 2 0 MAR 2006 WD 03/024971 PCTI US02/30135 f) 20 MAR 2006
-(CH2)JCON(R10)2; g) -(CH2)jOOON(Ri0)2; h) two R2 units can be taken

t oget her forma carbonyl unit; 1) and m xtures thereof: R3, ROB, Rob,
and R10 aﬁ‘g"%’ﬁ‘éfﬂ ndependent |y hydrogen, Cl-C4 alkyl, an&THS@¥Bs t her eof
RBB and Reb can be taken together to forma carbocyclic or heterocyclic
ring conprising from3 to 7 atons; two Rio units can be take together to
forma carbocyclic or heterocyclic ring conprising from3 to 7 atons; J Is
an Index fromO to—-(c'é_’rl ),ébl\i(ﬁ“’zﬁ index fromO to 5; Zis 0, S, NR11l, or NOR71;
R11 Is hydrog%n or -4 "?‘E é’l . 2. A conpound according to Claiml having

t he formul a: whergiioeP h ether unit having the forrmula - OR3 wherein
R3 I's sel ectel) frdwe Rhusitggeobp tekerdagsthet fofeymafcaspryhiplt,  2- f | uor ophenyl |
3-fluorophenyly, 4-dnbi hidueesiepsdy! , 2, 6-di fl uorophenyl, 2- cyanophenyl,
3-cyanophenyl s 2est Lsb .| LLOE O -t kRl MO ' , 2

met hyl phenyl ,Rgzal-a n’e% p??%ﬁeﬁrgl% géﬂ'ydgp%?ér(r@{[ F?éfoéﬁééw‘, aﬁ@fﬁﬁﬂﬁl&? Ila?Eﬂ}'g‘]r?lmhophenyI ,
2- et hoxypheRy Bnd - $antp ke Reathpr to form @ catbpeyplis 57 heteiqyslis 1o COMPYSNG an ami no
uni t havi ng t ien $ ormtdrs; two R anitsaoan hetaketogetizatpifany atchbodyolicronheterodyclic- N RB - 3
H3C H wher ei nrirﬁ%ohﬁisﬁ@#r&ﬁé%ét&r@ﬁhl& BRInGExIOR 0AO BN ISar iRdx @bm OYSls;00en, net hyl,

et hyl, vinyl, fQ 11.6ey:¢cl.ohexyl t hoxymet hyl , et hoxyet hyl ,
1- hydr oxy-1I - nﬂsﬁijlge@ﬁyl‘)mé r'%iﬁf,‘y rogé/n o C:IB‘ ar?kyi'(
2. A compound according to Claim 1 having the formula:

0

D
N\ _N

[ N
-,

wherein R is an ether unit having the formula ~OR® wherein R® Is selected from the group
consisting of phenyl, 2-flucrophenyl, 3-fluorophenyl, 4-flucro-phenyl, 2,6-diflucrophenyl, 2-
cyanophenyl, 3-cyanophenyl, 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:

—N
R8
&
HiC 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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67 2 0 MAR 2006 WO 03/024971 PCTI US02/ 30135 phenyl, 4-fl uorophenyl,

,2-am nophenyl, 2-nethyl phenyl, 4-nmethyl phenyl, 4-methoxy- phenyl2 g MAR 2006
4- (propanesul fonyl ) phenyl, 3-benzo[ 1, 3]dl oxol -5-yl, pyridln-2-yl,
pyridin-3-yl. 3. A conpound according to Claiml having the formnul a:

(CH2) 10 CH N2 Lrein R 1s an ether unit having the foPSHUOYBES wherein
R3 Is selected fromthe group consisting of phenyl, 2-fluorophenyl,
3-fluorophenyl, 4-fluoro-phenyl, 2,6-dlfluorophenyl, 2- cyanophenyl,
3-cyanophenyl, 2-trifluoronethyl phenyl, 4-trifluoromethyiphenyl, 2

met hyl phenyl, . 4-methyl phenyl . 2 4- dir I - C z.am nophenyl ,
2- met hoxyphe‘ﬁ\??yﬁﬁwwﬁ?}'gé’ﬁﬂ’g‘ﬁ?ﬂe?ﬂ'gﬁt%%gﬁfwgﬁgﬁ%ﬁ ét - IyI; an am no
unit havi ng taveny.driprapanesulipnylpRenyl 3-enzelBldigrel-ah RYgdigrgh PHAYP My t he for nul a:
H -NR6 -X- H3C Hwherein Re is selected fromthe group consisting of
hydr ogen, net i ., cycl ohexyl, methoxynethyl,
nmet hoxye%'hyl ,N){%mﬁfg'&r%{:ﬂmﬁgg{wh% 1eﬁi§+ f,ﬂgf:dgﬁ%%)xy, phenyl, 4-fl uorophenyl,
2- am nophenyl , 2-net hyl phenyl, 4-nmethyl phenyl, 4-nethoxy- phenyl,

4- (propanesul fonyl ) phenyl, 3-benzo[ 1, 3] dl oxol -5-yl, pyridin-2-yl,

pyrldin-3-yl; R8 Is hydrogen or 2 al kyl, the Indices j and n are each
equal to 0. 4. A conpound ag¢ I ng t oy-ClekfyolcH)®?i ng the formula: 68 2 0 -
CH2) j NR9aR1b

MAR 2006 WD 03/024971 PCT/ US02/

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-cyanophenyl, 2-triflucromethylphenyl, 4-trifluoromethylphenyl, 2-
methylphenyl, 4-methyiphenyl, 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
R
&

HaC 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%is
hydrogen or C-C, alkyl, the indices ] and n are each equal to 0.

4, A compound according to Claim 1 having the formula:
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wherein R1s an ether unit having the formula -OR3 wherein R3 Is s lﬁ?*%ﬁﬁ
fromthe group consisting of phenyl, 2-fluorophenyl, 3-f|uorophé41§l,A

4-fl uoro- phenyl, 2,6-dlfluorophenyl, 2- cyanophenyl, 3-cyanophenyl,
2-trif|uoronethXIPhenyI, 4-trifluoronethyl phenyl, 2 net%yiﬁpenl,

4- et hy| pREMS 024931 4_ di et hyi phenyl, 3- N-acetyl - am nophe Y [/US§2/30135

nmet hoxyphenyl , 4-nmet hoxyphenyl, and 3-benzo[ 1, 3]dl oxol -5-yl; an am no unit
having the forrmula: or an amino unit having the fornmula: H Re H3C H wherein
Re is selected fromthe group consisting of hydrogen, nethyl, ethyl, vinyl,
cycl opropyl, cyclohexyl, nethoxyrpgethyl,

nmet hoxyet hyl , 1- hydr oxy- 1- net hyl etfWyl, carboxy, phenyl, 4-fluorophenyl,

2- am nophenyl, 2-nmethyl phenyl,, 4- henyl -Jret hoxy- phenyl,

4- (propanesul fonyl ) phenyl , BJEen d?éﬂﬂﬁﬁ %? pyridin-2-yl,
pyridin-3-yl; Rea and Rab are ea ndependent |y hydrogen or Cl-C4 al kyl,
the index J Is equal to 0. 5. A _cpnpound according to Caim4 wherein R88
and Reb are taken together to fjorimna carbocyclic or heterocyclic ring
conprising from3 to 7 atonms, W\h ndex J Is equal to 0. 6. A conpound
according to daim1 having the™orgula: 69 2 0 MAR 2006 WO 03/024971

PCT/ US02/ 30135 M: Q(CHOO wherein each R2 unit is Independently sel ected
fromthe group consisting of. a) hydrogen; b) -(CH2)1Q(CH2)nR8; c)

- ( CH2) j NROaR9kahereitl R is n@ti) drfEhaRighe foreula—OBFHRHetO0 BIREdectel from ¢@lgiup CON( R10) 2;
9) - (CH2) ] OOORKS NG pHhyl IRorbRhe isliiBorihBnyR &-fliérs BRenliCLE i RFophéhyif 2 M a

carbonyl unit ;cyanc:)Lp)her%lT -c)r);n)épgh%rqy(le,i-trlifmgrgr%aay-lphenyl. 4-trifluoromethyliphenyl, 2-

methyiphenyl, 4-methylphenyi, 2,4-dimethylphenyl, 3-N-acetyl-aminophenyl, 2-
methoxyphenyl, 4-methoxyphenyl, and 3-benzo[1,3]dloxol-5-yl;

an amino unit having the formula:

H
/

—N
RG
H H
or an amino unit having the formula;

H
/

%\'R"
HiC 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-flucrophenyl, 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 ] 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 | is equal to 0.

6. A compound abcording to Clalm 1 having the formula:
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~

R8, R9e, R9b, and R10 are each independently hydrogen, C-C4 al kyl, and
,mxtures thereof; R98 and ROb can be taken together to form a cay popar 2006
or heterocyclic ring conprising from3 to 7 atonms; two R10 units can be

t ake togeth to forma carbocyclic or heterocyclic ring_conprising from3
to 7 ato ,353/(12%97% index from0 to 5, n Is an Index frd Tﬁlsn%%’,s R3 is
substituted or unsubstituted Cl1-C4 al kyl, substituted or unsubstituted
hydrocarbyi, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl or al kylenearyl, substituted or unsubstituted
heteroaryl or alkyleneheteroaryl; thg index k Is fromO to S. 7. A conpound
according to Caim6 wherein R8, R9e\ ROb, and R10 are each independently
hydrogen, CI-C4 al kyl, and m X . 8, A conpound according to
either aim6 or 7 wherei , AN RR10 are each i ndependent |y
hydrogen, nethyl, and m xture .97 A conpound according to any of
Clains 6-8 wherein R3 is selected frgmthe group consisting of phenyl,
2-fluorophenyl, 3-fluorophenyl, 4-fI lh)tﬂo-phenyl , 2,6-difluorophenyl, 2-
cyanophenyl, 3-cyanophenyi, 2-trif\uagonethyl phenyl,

4-trifluoromethyi phenyl, 2- methyi pienygiecqgraet hyi phenyl,

2, 4-di met hyi phenyl , 3-Nacetyl -am nophentyl , 2- et hox?\/‘ﬁhenyl ,

4- met hoxy phewhereinaaeh RS-unibia indgrendentiyisglaesed feom the grogp congistiigh@t 2006 WO 03/ 024971
10. A conpounry acamkdshetd to Caiml having the formula: N PCT/US02/ 30135
NR42[C(R5aRSIgfarrR§ m«g hhgeach R2 unit Is Independently selected fromthe
group consi sting o(fc: “é . gydrogen; b) -(CH2)JQ(CH2)"R, c) -(CH2)j NReaReb;
d) -(CH2) JCoZR10; ~(GINR'®) J0002R10 f) - (CH2) 1CON(R10)2; Q) '

- (CH2) JOOON( R10) 2~(Oth)QawB'R2 units can be taken together to forma carbonyl
unit; i) and‘,) m xt_wpgﬁodd;a‘r"eof :

f)  —~(CH)CONR" )

@) —~(CHz)OCONR" )

h) two R? units can be teken together to form a carbonyl unit;
i) and mixtures thereof;

R®, R%™ R®, and R" are each Independently hydrogen, C;-C, alkyl, and mixiures 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; ] Is an index from 0 to 5, n Is an index from 0 to 5;

R® Is substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted hydrocarbyl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or alkylenearyt,
substltuted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k Is from 0 to &.

7. A compound according to Claim 6 wherein R®, R®, R®, and R are each Independently
hydrogen, C-C4 alkyl, and mixtures thereof.

8. A compound according to either Claim 6 or 7 whereln 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 s selected from the group
consisting of phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluoro-phenyl, 2,6-diflucrophenyl, 2-
cyanophenyl, 3-cyanophenyl, 2-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-
methylphenyl, 4-methyiphenyl, 2,4-dimethylphenyl, 3-N-acetyl-aminophenyl, 2-
methoxyphenyl, 4-methoxyphenyl, and 3-benzo[1,3]dioxol-5-yl.
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R, Rea, Rob, and R10 are each Independently hydrogen, Cl-C4 alkyl, fgdyag 2006
.m xtures thereof; Rea and Rob can be taken together to forma carbocyclic
or heterocyclic ring conprising from3 to 7 atonms; two R10 units can be
take together to forma carbocyclic or heterocyclic ring conprising froms3
to 7 atomOPROLn | ndex from0O to 5, n is an index fré’ﬂi"@s? 085 RAa is
hydr ogen or -[C(R6aR6b )] nR6; each R50 and R 5b are |Independently hydrogen,
-OR, -N(R7)2, -CO2R7, -CON(R7)2; Ci1-C4 linear, branched, or cyclic alkyl,
and m xtures thereof; R Is hydrogen, -OR7, -N(R7)2i - CO2R7, -CON(R7)2;
substi t ufed ' - i bstituted or unsubstituted
aryl het{aof oc%?#@EM@%?MQS?S‘%J%&@Jﬁﬁﬁ’{"l“tﬁﬂt ed aryl, or substituted or
unsubstituted heteroaryl; R Is hydrogen, a water-soluble cation Cl-C4
al kyl, or substituted or wunsubstitQted aryl; the Index mls 0 to 5. 11. A
compound according to Claim wher®in R2 I's hydrogen, Rd4a is hydrogen; and
Rya and R6b are each h%édr ed fromthe group consisting
of hydrogen, nethyl, ethy ( |, cyciohexyl, methoxymethyl,
met hoxyet hyl , 1-hydroxy-1 , carboxy, phenyl, 4-fluorophenyl,
2- am nophenyl , 2-met hyi phenyl, 1 2 0 MAR 2006 WD 03/024971
PCT/ US02/ 30135 net hyi phenyl, 4-ng - phenyl, 4-(propanesul fonyl) phenyl,
3-benzo[ 1, 3] di oxol -5-yl, pyridi |, and pyridin-3-yl. 12. A conpound
according to Claim 11 having the | 3. . conpound according to
any of Cl aims 10-12 wherein Rab Is rretwﬂq)ﬂp('%gqlﬁggméel ected from the group
consi sti g Of i eeuhREunt ¥R bbnderPRdds raf tholebhastkgor. A conpound
according to Whr??mq_ef;c%hg?nn% 10!-)_&12 erein R6b I's net hylin;ﬂ R8 |Is selected from
the group corf¥i sti' WG net hyl, ethyl, vinyl, cyclopropyl, cyclohexyl,
met hoxynet hylb) netf{@dQ@HNR: 1- hydroxy-1 - nmet hyl et hyl, carboxy, phenyl,
4-fl uorophenyd), 2-oupRRTRAY|, 2- methyl phenyl, 4-methyi phenyl,
4- et hoxy- phe(ﬂyl , _C,(Izs)ggztp@dnesui fonyl ) phenyl, 3- benzo[ 1, 3] dl oxol -5-yl,
pyridlin-2-yl, ‘and pyridin-3yl. 15. A conpound according to Claim1
sel ected fron®the 'é¥'6ﬁ2l8ce%ﬁlsi sting of:
2- (4-f1 uor ophenyl )~(GHAEONREROX Y - pyri i di n- 4-yl ) -6, 7-di hydr o- 5H pyrazol o-[ 1,
2-a] pyrazol -1  —CH,)0OCONR"),;

h) two R? units can be taken together to form a carbonyl unit;

) and mixtures thersof;

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; | 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, ~COzR", ~CON(R")z; C+-Cs
linear, branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen, -OR/, -N(R"),, -
CO.R", ~CON(R'),; substituted or unsubstituted C4-Cy alkyl, substituted or unsubstituted
aryl heterocyclic, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl; R Is hydrogen, a water-soluble cathn C,-C, alkyl, or substituted or
unsubstituted aryl; the index mis 0 to 5.

11. A compound according to Claim 11 wherein R? Is hydrogen, R* Is hydrogen; and R™ and
R are each hydrogen and R® Is selected from the group conslsting of hydrogen, methyl,
ethyl, vinyl, cyclopropyl, cyclohexyl, methoxymethyl, methoxyethyl, 1-hydroxy-1-
methylethyl, carboxy, phenyl, 4-fluorophenyl, 2-aminophenyl, 2-methylphenyl, 4-
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one; - 2 0 MAR 2006
,N-(3-(4-[2-(4-Fl uoro-phenyl) -3-o0xo-6, 7-dl hydro- 3H, 5H pyrazol o[ 1, 2- a] pyr azol
-1-yl]- pyrimdin-2-yloxy}-phenyl)-acetan de;

2- (4- Fl uog 3-[2-(2,4-dinmet hyl phenoxy) pyri m dl n- dl hydr o- 5H
-pyrazolovaf%ﬁﬁxzi pyrazol - 1- one; Fetusiziolis
2-(2,4-D fl uorophenyl) -3-(2-phenoxy-pyrimdin-4-yl)-6, 7-dl hydr o- 5H pyrazol o
[1 ,2- a]pyrazol -1-one; 2-(4-Fluorophenyl)-3-[2-(4-fluorophenoxy)pyrim
i din-4-yl)-6, 7-dl hydro-5H pyrazol o-[ 1, 2- a] pyrazol - 1- one;
2- (4-Fl uorop f r A,
in-4-yl)-6, 7%’”&“ " %ﬁle{*‘g"ryg’h%' J‘t‘g%g'mg%@%gézwglé “"%&?l““"” 5% MAR 2006 WO
03/ 024971 Pc#WWEb%YSWQBS n-3-yl.

2- (4- Fl uor ophenyi ) -3-[2-(2-fl uorophenoxy) pyri m di n-4-yl)-6, 7-di hydr o- 5H pyr -
azol o- [ 1192- 3 fhaFlacdordtig@s clamd 1 having the formule:
2-(4- Fluorophenyl) 3-[2-(3-fluorophenoxy) pyrl mdin-4-yi)-6, 7-di hydro- 5H pyr
azolo-[1,2- a]pyrazol-l -one. 16. A conmjound according to Claim| selected

fromthe group consisting of., y
@w. m di n-4-vyi]-6, 7-di hydro

2- (4- Fl uorophenyi)-3-[2-(S) R le
-5H pyrazol o[ 1, 2- a] pyrazol - 1- ong
-p enylhydrazlno) pyrlmdin-4-yl]-6,7-

2- (4- Fl uor ophenyl )-3-[2- (N -net hyl -
di hydro-5H pyrazol o[ 1, 2- a] pyrazol - R
(R -{4-[2-(4-Fiuorophenyl) - 3- oxo- 6, 7 di h ro-3H,5H—pyrazo|o[l,2-a]pyrazo|-
-yl ]-pyrl mdin- 2-ylam no}-phenyl aceN id nmethyl ester;

2- (4- Fl uor ophenyi) - 3- ( 2- benzyl am nopy *Hﬂ~yi)-6,7-dihydro-SFprrazoIo[
1, 2-a] pyrazol - 1-one; ,

2- (4- Fl uorophenyl ) - 3-[2- (1- (S) - met hyl egbytjpwgeo) pyri m din-4-yl]-6, 7-di hydro
-5H pyrazol o[ 1, 2-a] pyrazol -1 -one; H

2- (4- Fl uor ophenyl )-3-[2-(al | yl ani no) pyri ml di n-4-yl]-6, 7-di hydr o- 5H
pyrazolo[l 2-a] pyrazol - 1-one;

2- ( 4- Fl uta: ophecopppuri-agtordinig-t6 8))/—0(@3'"!&‘(‘01'9'2 \ptmvyR?’@tmgmyhﬁn ineglentadifgindi n- 4-yl }- 6
, 7- di hydr 0- 5Hne group consisting of —~OH, =NHz, ~COzH, ~CO,CHa, and ~CONH;.

14. A compound according to any of Claims 10-12 whereln R® Is methyl; R® Is selected from
the group consisting of methyl, ethyl, vinyl, cyclopropy!, cyclohexyl, methoxymethyl,
methoxyethyl, 1-hydroxy-1-methylethyl, carboxy, phenyl, 4-flucrophenyl, 2-aminophenyl, 2-
methylphenyl, 4-methyiphenyl, 4-methoxy-phenyl, 4-(propanesulfonyl)phenyl, 3-
benzo[1,3]dloxol-5-yl, pyridin-2-yi, and pyridin-3-yl.

15. A compound according to Claim 1 selactad from the group consisting of:

2-(4-fluorophenyl)-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1,2-a]pyrazol-1-
one;

N-(3-{4-[2-(4-Fluoro-phenyl)-3-oxo0-8,7-dihydro-3H, 5H-pyrazolo[1 2-a]pyrazol 1-yll-
pyrimidin-2-yloxy}-phenyl)-acetamide;

2-(4-Fluorophenyl)-3-[2-(2 4-d|methylphenoxy)pyr|mldln-4-yl)-6 7-dihydro-5H-pyrazolo-

f1 2-a]pyrazol-1-one,

2-(2,4-Difluorophenyl)-3-(2-phenoxy-pyrimidin-4-y1)-6,7-dhydro-5H-pyrazolo-[1,2-
a]pyrazol-1-one;

2-(4-Fluorophenyi)-3-[2-(4-fluorophenoxy)pyrimidin-4-yl)-6,7-dlhydro-5H-pyrazolo-[1,2-
a)pyrazol-1-one;

2-(4-Fluorophenyl)-3-[2-(2,6-difiuorophenoxy)pyrimidin-4-y1)-6,7-dlhydro-5H-pyrazolo-[1,2-
alpyrazol-1-one;
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pyrazol o[ 1, 2- a] pyrazol -1 - one;

2- (4- Fl uor ophenyl ) - 3-[ 2- (1- (S) - cycl ohexyl - et hyl ani no) pyri m 2 0 MAR 2006
i di n-4-yl]-6,7-di hydro-5H pyrazol o[ 1, 2- a] pyrazol -| one;

2-(4-Fl uoroF ng/l) 3-[2-(1-(R) - phenyl et hyi am no) pyri m di n-4-yl]-6, 7-dl hydro
-5H  pyr AYPH24973- a) pyr azol -1 - one; PCT/US02/30135

2-(4-Fl uorophenyl) 3-[2-(tert-butylam no)pyrimd

in-4-yl]-6, 7-di hydro-5H pyrazol o[ 1, 2- a] pyrazol -1-one;

2- (4- Fl uor ophenyi ) -3-[ 2-( 2- hydr oxy-I| , 2-di net hyl propyl am no) pyrim
idin-4-yl] zoi 1. 2- | k- s

2- (4- Fl uor O%Fféﬁ;}‘f’5°¥*?“r'?3zl2§(l§_%? W?F&Hff"ﬁ'(%j%%}{)}}%ﬁﬁ@ﬁ?rﬁisbip 8@%1061?'3- di hydr o- 5H py
razol o[ 1, 2- a] py ripyretoll-ongyaed

2-(4-Fluoro rmoaopr?en[ni @tzqsxﬂu@@haﬁw)pyﬁmlaw4)yammwrblsmp@namoq4 2+1-6, 7-dl hydro

-5H pyrazol o %ﬁ% 35 - one;

2- (4-Fl uoropheny : %{ nmet hoxyet hyi am no) pyri m di n-4-yl]-6, 7-di hydro-5Hp
yrazoi o[ 1, 2- a] pyrazol - 1- one;

2- ( 4- Fl 1601 opheampbind Zed¢ofdngie Claixiysstebied Gomn the proyp camsigtingofd- yI ] - 6, 7- di hydr o-5Hp

yrazol o[ 1, 2- ]Hﬂbbfoﬁﬂé?i 1-phéhyithariToyRRRR - IASFL PCT/ US02/ 30135
2-(4-Fl uorop?h(gny E}@?gp Z f’ioropyﬁenylgl%ﬁ%ﬁ‘l no]l pyrimdin-4-yl}-6
, 7- di hydr o- 5H p)PS/ ?(5 A Fazol - 1- one; ~and

2- (4- Fl uor o@q(éffyqoyaptganylza [%(yymgtw N pgeqylhmq:;@zjw) pYERHCInC Y5 T-glhydro-6H- :
| dl n-4-yl]-6, 7- dlpWﬂﬂdeﬁhjpyrwllﬁ&‘ﬁl o[ 1, 2-a] pyrazol - 1-one. 17. A conpound

di t -
2- (4- Fi uor ogh 3 15[4 %“°?T§Jh§'ﬁ’3%‘g ét?g]”r"’g&?'gg'%p?ﬁs@ﬁ %‘53 eﬂé%?"”ﬁ'}dﬂ i di n-4-yl ]
-6,7-d |hydro 5 -one;

6- Di net hyi arg-@eRiudropHertyi)- wmwobyrlwn%—jl)ﬂﬁbﬂllﬂd;d-ﬁﬁ pyyeizeloti . Relpyrpzo-l mi di n- 4- yl
]-6, 7-dl hydro- 5H.pyrazol o[ 1, 2-a] pyrazol - 1-one;

L s N OSBRSSl 7 v o- sk ey
6- (4- f | uor opheny|PyreBlefkeralpyrg2l-henehoxypyri mi dl n-4-yl)-2, 3- di hydro-1
H, 5H pyr azol »{aIrudrophdanyll-a-E{atyRmito)p@ild-4-yl]-6,7-dinydro-5H-pyrazolo[1,2-a]pyrazol-
1-oné,
2 -(4-Fluoropheny!)-3-{2-[1-(S)- (4-methylphenyl)ethylamlno]pyrlmldln 4-yl}-8, 7-dlhydro-5H- .
pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-[2-(1-(S)-cyclohexyl-ethylamino)pyrimidin-4-yl}-6,7-dihydro-5H-
pyrazolof1 2-a]'pyrazol 1-one;
2-(4-Fluorophenyl)-3-[2-(1-(R)-phenylethylamino)p yrlmldm-4-y|]-6 7-dlhydro-5H-
pyrazolo[1,2-g]pyrazol-1-one;
2-(4-Fluorophenyl)-3-[2-(tert-butylamina)pyrimidin-4-y(]-6,7-dihydro-5H-pyrazolo[1,2-
alpyrazol-1-one;
2-(4-Fluorophenyl)-3-[2-(2-hydroxy-1 ,2-dlmethylpropylamlno)pyrlmldin-4-yl]-6,7-dihyd ro-
5H-pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-[(2-cyclopropylamino)pyrimidin-4-yi]-6,7-dihydro-6H-pyrazolo[1,2-
alpyrazol-1-one; .
2-(4-Fluorophenyl)-3-[(2-cyclopropylmethyl)aminopyrimidin-4-yi]-6,7-dihydro-5H-
pyrazolo[1,2-alpyrazol-1-one;
2-(4-Fluorophenyl)-3-[(2-methoxyethylamino)pyrimidin-4-yl}-6,7-dihydro-5H-pyrazolo[1,2-
~ @]pyrazol-1-one;
2-(4-Fluorophenyl)-3-[(2-methaxyethylamino)pyrimidin-4-yi]-6,7-dihydro-5H-pyrazolo[1,2-
a]pyrazoi-1-one;
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2- (4- Fl uor ophenyl . ) - 6- met hoxy- 3-[ 2- (2- (S) - net hoxy

"L- met hyl et hyl ami no) - pyr | mi di n-4-yl ] 2.0 MAR 2006
6, 7- di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol - 1- one;

2- (4- Fl uor ophenyl ) - 6- net hyl ene-3-[ 2- (2- (S) - phenyl - 1- et hyi et hyi am no) - pyri m
I di n- 4- yW0-03824p7di hydr o- 5H- pyrazoi o[ 1, 2- a] pyr azol - 1- on@CT/US02/30135

2- (4- Fl uor ophenyl ) - 6- hydr oxy- 6- hydr oxynet hyl - 3- (2- phenoxypyri m dl n-4-yl) -6,
7-di hydro- 5H pyrazol o[ 1, 2- a] pyrazol - 1- one;

2-(3-trifluoronethyl phenyl)-3-(2-phenoxy-pyri n1 di n-4-yl)-6, 7-dl hydr o- 5H pyr
azolo-[1, 2- a}fﬁ razol

2- (4-f1 uor opfr §F9r°P§°'(V§-3({%I1a(§D -Uduyreranviethyenalryiidiss ik A asih y - 6, 7- di hyd

ro- 5H pyrazol o- [ dyrd2elel]i 2yejpy@ed!-1-bre) pie
2- (4-f1 uor oph Mbc)ropﬁarli 3({3I(Hrlut%qmﬁﬂwr)owﬂﬁhdlynsgf =diydro-8k-7 - di hydr o- SH-pyr

- azolo-[1,2- a azol HS’ N
2-(4-fl uorophenyl?yra§°f’ V"Ez?k et hyl phenoxy) pyr | mi di n- 4-yi) -6, 7- di hydr o- 5H
-pyrazol o-[1, 2- a] pyrazol 1-one;

2[ ( 224 flml UREEHRAAY4dcording B-quie P euattddyiomthedirdupoysistindef7 - di hydr o- 5H- pyr azol o
1 al pyra . " . g
2-(4-fluor op%gdn??i% iEB N rﬂorpwln ?%8 ol ﬂurof[g Fn%(y&pﬁ‘midm 43’” X 7—‘yhygl hydr o- 5H pyr a

zol o-[1,2- a]pyra lB -alpyrazol-1 fone;
2- (4- FI uor opbrdimethylaBinp2-[-IudreRh8)yh-E42-fiphenysibiieminb)mytimighdmil-Adidbydre-n di n- 4- yi }
-6, 7-dl hydro- SH-$y ioﬁ[zla;%raidl 1RMg;azol - 1- one;

2-{4-[2-(4-F | - 1-
1] - { IOyEI rﬂ( di né gfﬁeqo%f’%n%c}if'h 9’8 ) o(rgﬂpge %’P%%I@'jg‘)g#ﬁgmz% ;zllb[% 28] Pyrazo g
2-{4-[2-(4-Fl uor oﬁl’ﬁéﬁﬂ"r M. oxo0- 6, 7- di hydr o- 3H, 5H pyr zol o[ 1, 2- a] pyrazol - 1-yl
] - pyri m di n- Rerphdliagri-oarbexiiiciscid s idaytpohddipp-omria(Ziphenoxypyrimidin-4-yl)-2,3-

2- (4- Fl uor ophenyl yﬁro( jﬁﬂyra%oﬁ[l]l%gjp?rgio%Westgr yl am no) pyri m di n-4-yl)-6, 7-di

hydr o- 5H r zoI o

22 (4- F1 vor ophé wmr P A A BRI PRMATEAE 1 1 -6, 7- di hy
dro-5H pyrazol o[&7-21hqu3§fﬂ-waﬂ°bm2tﬂwrazol~ -one;

2- (4-Fl uor 0pbl@nmbc)ropae.{y{)«}mméy@t(mlpﬂmymmwywmmlmﬂyrwaﬁnﬁyu? di hydro- 5H-

pyrazolo[1,2- a]p

2- (4- Fl uor ophen |§ﬁ gﬁ ?ﬁ%glﬁ“faw

o- 5H _ 2-(4-Fluorophenyl)- 6-hydroxy -6-hydroxymethyl-
5H-pyrazolo[1,2-a)pyrazol-1-one; '

2-(3-trifluoromethylphenyl)-3-(2-phenoxy-pyrimidin-4-y1)-6,7-dihydro-5H-pyrazolo-[1,2-

Pamno rimdin-4-yl]-6, 7-di hydr
3y (23phenoxyper¥dlrlx-4-yl) I6 7-d|hyd¥o-] ) 'y

a]pyrazol-1-one;
2-(4-fluorophenyl)-3-(2-(6-aminopyrimidin-4-yloxy)pyrimidin-4-yl)-6,7-dihydro-6H-pyrazolo-
[1,2-a]pyrazol-1-one; :
2-(4-fluorophenyl)-3- [2-(3-ﬂuorophenoxy)pyrlmldln -4-y1)-6,7-dlhydro-5H-pyrazolo-{1,2-
alpyrazol-1-one;
2-(4-fluorophenyl)-3-{2-(2,4-dimethylphenoxy)pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1,2-
ajpyrazol-1-one;
2-(2,4-difluorophenyl)-3-(2-phenoxy-pyrimldin-4-y1)-6,7-dihydro-5H-pyrazolo-[1,2-a]pyrazol-
1-one;
2-(4-fluorophenyl)-3-[2-(4-chlorophenoxy)pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1,2-
alpyrazol-1-one;
2-(4-Fluorophenyl)-3-{2-[1-(R,S)-(4-fluorophenyl)ethylamino]pyrimidin-4-yi}-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-yl]-pyrimidin-2-
ylamIno}-proplonic acid;
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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] pyrim dlanAlMAR 006, 7
-di hydro-5H pyrazol o[ 1, 2-a] pyrazol - 1- one; _
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-5H pyrazol o[ 1, 2-a] pyrazol - 1-one. 18. A pharmaceutical conposition

conprising: a) a@-e{4rcdroptRn@rDets, RhihRIAE396HFREZS0E QLERYHRES -AGHAhEINEY t O
any one of the precga?nqi n_%&ldlal ‘ ranorll b)d one or nore pharnaceutically
accept abl e exci pi ent’@ c@ RIS R AL ai med i n any one of Cains 1 to
17 or a conposi@#dirosephenylidn@dlt idrf]thialiagoh?-gigmino)pyringdin#yl)BgdiimidroetH-20. Use of

a conmpound as cl ai ngfyiraiz&o DY sRol0torel @i M8 1 to 17 or a conposition as
f a nmedicanent for controlling the

SR IR T KR BRI R DR AR
mamal s. 75 pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-[(2-methoxypropylamino)pyrimidin-4-yl]-6,7-dihydro-5H-pyrazolo[1,2-
a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-{2-[(furan-2-ylmethyl)amino]pyrimidin-4-yl]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyi)-3-{2-[(3-benzo[1,3]dioxol-5-yl)Jamino]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-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.

18. A pharmaceutical composition comprising:
a) an effective amount of one or more compounds according to any one of the
preceeding claims; and
b) one or more pharmaceutically acceptable excipients.
19. A compound as claimed in any one of Claims 1 to 17 or a composition as claimed in

Claim 18 for use in medicine.
20. Use of a compound as claimed in any one of Claims 1 to 17 or a composition as claimed

in Claim 18 in the manufacture of a medicament for controlling the extra cellular release of
inflammatory cytokines in human and higher mammals.
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