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ROCYCLI C- 6, 7- DI HYDRO- 5H PYRAZOL( 1, 2- a] PYRAZOL-| - ONES WH CH CONTRCL

| NFLAMVATVRY3EYIPAKI NES FlI ELD OF THE | NVENTI ON The pr esentPCIIrosensaiosn
relates to spiro[6, 7-di hydro-5H pyrazol o[ 1, 2a] pyrazol - 1-ones] which

inhibit the extracellular release of inflanmatory cytokines, said cytokines
responsi ble for one or nore human or higher mammal i an di sease states. The
present invention further relates to conpositions conprising said

6, 7- di hydr o- 5H pyr azol o[ 1, 2a] pyr azol -ones and net hod for reventing,
abating, or other SPROEHG-8I TE%IH‘QDWVTPEWF@H ZRIRYRRr £ON68 to be the
active conponents responsidd €EONTROL INFLARIMRTORYESCIOKINES di sease st at es.
BACKGROUND OF THE I NVENTION Interleukin -1 (IL-1) and Tunor Necrosis
Factor-a (TNF-a) are anong the inportant biol ogical substances known

col l ectively as "cytokines." ThEERD @f]HEINYENRION ynderstood to nediate the

i nflamat ory r%e%r&%snt%%%h?élﬁés twsb Fb[dﬁ@ihydﬂary Yragid} fiba]yPeeeNbrids PWhicH
i nf ecti ous ents are su&gzs t ed as an

i npor t ant MR %%ﬁf@%"ﬂa&fﬁ‘ﬁ% %I”ﬂ@ﬁ@@og’t"gf’é%‘a oF! %°§‘P‘8ﬁ§e§p°qs P oAFPa
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septic sh%}aﬁ ds%h 81?%%“893&X7%%{5%ﬁtdy%olg[i@%?raio@@%hé@ér@rrB{etHBdf’f&aSe

cachexi a re responsi progressi on 3 mani festati on
of human dfeerde. %b?ﬁﬂgegr OtW'F%anérO{'WeﬁnéWb‘?séNhéFhI%‘@‘ prsiopd H&? hg %€ onpounds
and phar mee@pbricatlresponginsfol the Rereinttesdiibed disqaise stetes.onpounds, whi ch can bl ock,
abate, control, mtigate, or prevent the release of cytokines fromcells
whi ch produce t hem SUMMARY OF THE | NVENTI ON The ;?resent i nvention neets the
af orenent i oned needs in that BAEKGRQUNBOR THE IWVENTION v found that certain

spi ro-bicyclic g @%@I_@@@a?mm N&@béuy@&tdriaqmn&) aréamaﬁé @6 imposafitor
i nhibiti ng)oerel ease of |nf

yE% i ne§L i ntter(] euki n-1
(1L-1) an ‘i?l‘?ﬁlrsuﬁ\%tﬁ’?cﬁ§ ROWNLOYSS VeV‘ﬁ?ngl NPy E%ﬁeI”%o %?H(?s rﬁelﬂng%so t®Qventing,
abating, onedztdrbe wilsremeonirespohseraysaintadmet tlvd'lnm‘mnap@ch)re@mm@d of lt\féctl@és t he
active cor’gégrqgnts responsi ble for the herein described di sease states. The
first aspeCt of the present invention relates to co i ncl udi ng all
enant i oneric aTr‘i‘SS‘?ji?ra’é’tf'é’F‘F’@W@‘r‘iy@k*f‘%sr%S‘éﬁ?ﬂsj‘ﬁ‘ﬁ%"’r ?Pd@@g%i g ?@torg&rgﬁqyam e
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PCT/ US02/ SQQs]égs?’e (Ilgé),%]ep!ic Jh%ﬁggrgiopulmcl)ﬂry dysfunction, acute respiratory disease, cachexia,
and therefore responsible for the progression and manifestation of human disease states.

There is therefore a long felt need for compounds and pharmaceutical compositions which
comprise compounds, which can block, abate, control, mitigate, or prevent the release of

cytokines from cells which produce them

SUMMARY OF THE INVENTION

The present invention meets the aforementioned needs in that it has been surprisingly

found that certain spiro-bicyclic pyrazolones and derivatives thereof are effective for inhibiting
release of inflammatory cytokines, inter alia, interleukin-1 (IL-1) and tumor necrosis factor (TNF)
from cells and thereby preventing, abating, or otherwise controlling enzymes which are proposed
to be the active components responsible for the herein described disease states.

The first aspect of the present invention relates to compbunds, including all enantiomeric
and diasteriomeric forms and pharmaceutically acceptable salts thereof, said compounds having

the formula:



N:~ R wherein Ris: a) -QCH2]kR3; or b) -NR4aR4b; R3 is substituted or
unsubstituted C1-C4 al kyl, substituted or unsubstituted hydrocarbyl,

substi t utwo 03o249ahsubsti t uted heterocyclyl, substituted oPCunsab3tids ut ed
aryl or al kyl enearyl, substituted or wunsubstituted heteroaryl or

al kyl eneheteroaryl; the index k is fromO to 5; Rda and R 4b are each

i ndependently: a) hydrogen; or b) [C(R5aR5b )2]nR6; each R 5a and R5b are
i ndependently hydrogen, -OR7, -N(R7)2, -C02R 7, -CON(R7)2; Cl1-C4 linear,
branched, or cyclic alkyl, and m xtures thereof; R6 is hydrogen, -OR7,
-N(R7)2i -CRW - CON(R7)2; substitutfd or unsubstituted Cl-C4 al kyl,
substituted or unsubstituted aryl, siNtuted or unsubstituted
heteroaryl; R7 is hydrogen, a wat8r=<pl (bl €5&%hi on, or Cl-C4 al kyl; the
index mis fromO to 5; RL is: a) subpst ted or unsubstituted aryl; or b)
substituted or unsubstituted hetero |; at least two R2 units of one
-[C(R2)2]- ring unit are taken toggthen to forma spirocyclic ring having
from4 to 7 atons, the bal ance of units are independently sel ected
fromthe group consisting of: a) hydrogen; b) -(CH2)kQ(CH2)j RB; c)
-(C:I-lZ)lNqug%b .d) -(CH2)j CO2R10; e) -(CH2)j OC02R10 f) -(CH2)j CON(R10) 2i
and Q) t wo' "Uﬁi'sts can be taken together to forma carbonyl unit; R8, R9a,
ROb, and R10 ar® eactPICHd&demdent |y hydrogen, Cl-C4 al kyl, and mi xtures
thereof; R9a ang RAnregst,be taken together to forma carbocyclic or

het erocycl i,¢c ring c risi from3 to 7 atojs; 0 units can he take
L oget hor 7t s BRI SE AR BaRraR et Cor Avar BBl vprdg b D phy. SPOAS: ¢ o 7
atons; | i ussubstitdtekhdteroopncll, subsBytedher unaehsituled g/l drrabigiefearyd sbbstitubesl drndex n i's
from3 to u?‘nsub%titYl\QdQél/e%ﬂlp&%lkﬁgéh\e@%yﬁ%ﬁdex k is from 0 to 5;

R*® and R* are each independently:

a) hydrogen; or

b)  —[CR™R™)aJnR";
each R*®and R® are independently hydrogen, —OR’, -N(R),, ~CO,R’, =CON(R’)y; C4-C4 linear,
branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen, —OR’, -N(R"),, -CO,R’, —
CON(R7)2; substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted aryl, or substituted

or unsubstituted heteroaryl; R” is hydrogen, a water-soluble cation, or C;-C, alkyl; the index m is

from O to 5;
R'is:
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl;

at least two R? units of one —[C(R?),]- ring unit are taken together to form a spirocyclic ring having
from 4 to 7 atoms, the balance of the R? units are independently selected from the group
consisting of:

a) hydrogen;

b)  —(CHMO(CHIRY

c) —~(CH)NR¥R®;

d) —(CH)COR™;

e) —(CH,),0COR™

f) —(CHZ),CON(R™),; and

g) two R? units can be taken together to form a carbonyl unit;

R®, R*, R®, and R" are each independently hydrogen, C4-C, alkyl, and mixtures thereof; R* and
R® can be taken together to form a carbocyclic or heterocyclic ring comprising from 3 to 7 atoms;
two R'® units can be take together to form a carbocyclic or heterocyclic ring comprising from 3 to 7

atoms; j is an index from 0 to 5;the index k is from 0 to 5; the index n is from 3 to 5.
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Anot her aspect of the present invention relates to pharmaceuti cal

conposi tions which can deliver the conpounds of the present invention to a
human or Woghez4dmamral , sai d conpositions conprising: a)Pam/ushi/snss ve
anount of one or nore of the conmpounds according to the present invention;
and b) one or nore pharnmaceutically acceptabl e excipients. A further aspect
of the present invention relates to nmethods for controlling one or nore

i nflanmmat ory cytokine nediated or inflammatory cytokine nmodul ated mammalian
di seases or conditions, said nmethod conprising the step of adm nistering
to a human or hiyHEF a3peRRL fneprRpentdpveRtop rejales) ?ff“aﬁ?“t'aa'é%ﬁfﬂig‘%ﬁ WHeh can
conpri si Ngdelve tH@rcoPbiende of thé pre€ @ MOEHICIS toatLiBTad ionigighied miahenal, Baie 8@Mpositions

i nvention. Hbﬁ!‘? and ot her objects, features, and advantages wi || becone
appar ent t8 SE of ordi nary Skl|| inthe art froma reading of the

fol | owi ng det ai ®ed d%@@%laﬁwu@tﬁﬂoﬂ% Wﬁmmpemm ggcordipg tog‘l@rpé%;ﬁt‘tages,
rati os and proporti onsenlﬂg{ ehd) are by wei ght, unI ess ot herwi se specified.

Al'l tenperatures are_in ﬂe es i(’ ta? ess ot herwi se specified.
All documents cPted %'}eor"? 95['8??3%’3@59 PP RFBEM &t ed herein by

ref erence; the &furthen asnechpf tagpreshnt nvention riekatesde metbodsefor avpinallingwaelorasoran

adm ssi on .hmxmét& bxtoldd rﬁéd.aaé&or\mﬂfamnfa km& ot SePrBMBRlar dRE8EHsi PN

DETAI LED DESC r?, esent nven i,on rel at é
conpounds ¥HF! ‘H’S 'B%&%‘F%%‘F'” ‘?gdm' ?ﬁ”ﬁé‘? W@arb?r h'QB?rHE?rO\W@é‘”

i nhi bi ti ngeffehiveextonsioéh bo:hmsntnprebmxemg;bna:@mcm of tioey¢oniponess acesgeriodd y

i nf | ammat Ofr¥se EHipkines, said cytokines playing a role in the stinulation,
cause or nani Pestatl on of a wide variety of diseases, disease states, or
syndrones. For thee pud jayebiesls. f?ﬁ'ére?)raé%%%"tﬁgﬁﬁé’ﬂ'{‘?%ﬂm? REPHEY IS0 @ ocar byl ™
i s def i nedorbigsrg sKill ia$hedaiyfron0s Gabihg ofthe follaWingteta@iéd/destyiptibn arkl thoaqpendsad of
carbon ato n ) r | are
t he het eroéc@c e/g" ,5%% ggéﬁéggﬁdr?rh&gﬁoﬂgfﬁ%ﬁﬁ%{)qyme'&h@g% %fﬂsé?%gé %%?]fl%s
unsubst i t ulietdmperatufeataesr io dygréescCdiic(® Canbass othervise spadiiedd All decumehts cited are

3- et hyl oct I .

7 7-di met hl?/rl %qa?’[ g&%&i?é’%ﬁ)@&mﬁy Tfercﬁ%g tl‘?&%wn of %ﬁfdo%vln%wsl r,ot tge 8 Wi thin
the defi ni Qqnétweﬁﬁsaﬁ?@f‘@%@?tb?tl'”"s &rfoéa'ttWEh @PM&‘PM@ Rresepl ifveaiiR- non- ar omat i ¢
carbocyclic rings, non-limting exanples of which include cycl opropyl,

cycl obut anyl, cycl opentanyl, cycl ohexane, cycl ohexenyl, cycloheptanyl,

B ot o Dt eyl WWT%W%‘E chelopeprapiinetiens o [0, 151, hexany
bi cycl o-[2. 2. 1] h%ﬁeaﬁwen MJEBiSE rr’ooquﬁ(\yp@ ére[cgpa?lezﬁf _rqﬁgl grpgypontrollmg or

(car yophyl btedtyisg inhibfiihg e @RitRBYUlar relddis€ bmrtapemi@crees@pécmy InflarA@statyi nyl ,

phenyl, {%o&lnes Q%H thQIYILes &ﬁ\}ﬂg P%Ie |n%ﬂ1t ét@n@%ﬂéﬁ {; Lr%%¥ estatnﬁrﬁigmh Néty

anthryl ronapht aleny
the |ike. qflﬁ’ée@i’@ﬁrﬁlseﬁ@%%?té%)?&ﬂ@dmmffél udes bot h ar omati ¢ (heteroaryl ) and

non-aronati ¢ het& ke edos6s of the present invention the term “hydrocarbyl” is defined herein as any
organic unit or moiety which is comprised of carbon atoms and hydrogen atoms. Included within

the term hydrocarbyl are the heterocycles which are described herein below. Examples of various
unsubstituted non-heterocyclic hydrocarbyl units include pentyl, 3-ethyloctanyl, 1,3-dimethylphenyl,
cyclohexyl, cis-3-hexyl, 7,7-dimethylbicyclo[2.2.1]-heptan-1-yl, and naphth-2-yl.

Included within the definition of “hydrocarbyl” are the aromatic (aryl) and non-aromatic
carbocyclic rings, non-limiting examples of which include cyclopropyl, cyclobutanyl, cyclopentanyl,
cyclohexane, cyclohexenyl, cycloheptanyl, bicyclo-[0.1.1]-butanyl, bicyclo-[0.1.2]-pentanyl, bicyclo-
[0.1.3]-hexanyl (thujanyl), bicyclo-[0.2.2]-hexanyl, bicyclo-[0.1.4]-heptanyl (caranyl), bicyclo-[2.2.1]-
heptanyl (norboranyl), bicyclo-[0.2.4]-octanyl (caryophyllenyl), spiropentanyl,
diclyclopentanespiranyl, decalinyl, phenyl, benzyl, naphthyl, indenyl, 2H-indenyl, azulenyl,
phenanthryl, anthryl, fluorenyl, acenaphthylenyl, 1,2,3,4-tetrahydronaphthalenyl, and the like.

The term “heterocycle” includes both aromatic (heteroaryl) and non-aromatic heterocyclic
rings non-limiting examples of which include: pyrrolyl, 2H-pyrr6lyl, 3H-pyrrolyl, pyrazolyl, 2H-
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rings non-limting exanples of which include: pyrrolyl, 2H pyrrolyl,

3H pyrrolyl, pyrazolyl, 2H 3 WO 03/024973 PCT/ US02/ 30133 i m dazol yl,

1, 2, 3-trivwpaeBpbe97d, 2, 4-triazol yl, isoxazolyl, oxazoyl, 1, 2CfAaseasiiazol yl,
2H- pyranyl, 4H pyranyl, 2H pyran-2-one-yl, pyridinyl, pyridazinyl,

pyri mdinyl, pyrazinyl, piperazinyl, s-triazinyl, 4H 1, 2-oxazinyl,

2H 1, 3-oxazinyl, 1, 4-oxazinyl, norpholinyl, azepinyl, oxepinyl,

4H 1, 2-di azepi nyl, indenyl 2Hindenyl, benzofuranyl, isobenzofuranyl,
indolyl, 3Hindolyl, 1 Hindolyl, 6 benzoxazolyl, OH 1- benzopyr anyl

qui nol i nylimidpzaiylydi2oiripaot. 1. 2efiireiyb iSPrAFPY!. PR 4.2dem@diRzoM. ﬁy'rpvraﬁxlr%| i di nyl,
pyrroli ny|pyraﬁyllZl-O;XWéri-ﬂW:e-ylf;iyf'@rliw|pyr|dbﬂh)ﬂ)m|9ﬁﬁwhyl dwzmymw@zzmyyb-tnaamg srhe | ke

ot ned by AREL B PR Uhesdegrarsh TORRRR web b e bty e PhE By 2.
-CH2 0 whdndsad ZHmd@nﬂm@h@ofl@anyh lsamrtzofd@ﬁyl,nwlybwﬂwélyt éHmdolyl benzoxazolyl,

“al kyl enehﬁf-'ﬁb&ﬁbﬁ&i’anyﬂ éun'ﬂ)hlzyl FPdoQﬁ]hdﬁh Inbzd’lﬁw 12p01 4- B&zoieﬁfn?luﬂ:yﬁollo@b? For the
pur poses

n the ternms
Db T oann (YEIRYgrewclay. g bretat Ay Ry oRbHE e prifcan be
speci f i catsubsiitudenicbr anibstivated. to indicate two rings which are conjoined at a
singl e carbon 3 QhmbRbs £UMEKITEd Brife termMARyIERERY iSARSEY Lt I?eglng kS FoRfR;
throughout the specitication. The'term"” su%stltuted is defined herein as
"enconpassing noieties or units which ca Dl ace a hydrogen atom two
hydrogen atons, or three hydrogen at'omes hydr ocar byl noiety. Al so
substituted can include replacenent of hydrogen atons on two adj acent
car bons thhfe%g‘aﬁ ¥ d@hed!BY the terrf ikyleREMPESyr i8a SWRDly] Ui hEH AR ¢
t hat reqU|res a s?ng yg%ogeﬁea?%n$f%p aggnent |ﬁ% hﬁegﬁﬁg | ogen, dt
hydr oxyl , ferAY'a; he I|ke A two hydrogen atom repl acenent includes carbonyl,

oximno, and the like. A two hydrogen at epl acenent from adj acent
carbon atons includes epoxy, and theH,i k€. ree hydrogen repl acenent
i ncl udes cyano, and the |like. An epoxide LY is an exanple of a

substituted unit which requires replacement of- a hydrogen atom on adjacent

far bogs ;I'he t ﬁoﬁlhe%U@Séésth@@rés&ntHﬁ/@fﬂloﬁ hfe%}ﬁﬂ@@éﬁroéyhlﬁs” Qﬁoe‘éﬁfb%mﬁmcdrél cation
O I ndalcate

t b ma al kyl

ha n. cartoh vE-gReaby Rbo i e sapifafin g s et Gipef g b
substituenﬂmmwnawn@ww@aéaynm@mmﬁm@kmbémea@nmsubst|tuted" any nunber of the
hydr ogen atons nay be replaced. Fo , 4-hydroxyphenyl is a
"substituted aromatic carbocyclic r N di met hyl - 5-am no) octanyl is
a " substituted C8 aIkyI unit, 3-gu i N opyl is a "substituted C3 al kyl
]ch g: |t oW ﬁgd ar2 ec%g?e?%ng ﬂ&te%’l is lIJsSéd?hrougH %tthets%temf%ath on =4 %O?err% “su%ntltuted” isThe

defined herein as “encompassing moieties or units which can replace a hydrogen atom, two

hydrogen atoms, or three hydrogen atoms of a hydrocarbyl moiety. Also substituted can include
replacement of hydrogen atoms on two adjacent carbons to form a new moiety or unit.” For
example, a substituted unit that requires a single hydrogen atom replacement includes halogen,
hydroxyl, and the like. A two hydrogen atom replacement includes carbonyl, oximino, and the like.
A two hydrogen atom replacement from adjacent carbon atoms includes epoxy, and the like.
Three hydrogen replacement includes cyano, and the like. An epoxide unit is an example of a
substituted unit which requires replacement of a hydrogen atom on adjacent carbons. The term
substituted is used throughout the present specification to indicate that a hydrocarbyl moiety, inter
alia, aromatic ring, alkyl chain, can have one or more of the hydrogen atoms replaced by a
substituent. When a moiety is described as “substituted” any number of the hydrogen atoms may
be replaced. For example, 4-hydroxyphenyl is a “substituted aromatic carbocyclic ring”, (N,N-
dimethyl-5-amino)octanyl is a “ substituted Cg alkyl unit, 3-guanidinopropyl is a “substituted C; alkyl
unit,” and 2-carboxypyridinyl is a “substituted heteroaryl unit.” The following are non-limiting



WO 03/ 024973 PCT/ US02/ 30133 exanples of units which can serve as a

repl acenment for hydrogen atons when a hydrocarbyl unit s described as
"substit uwed3/0249y3 - [ C( R12) 2] p( CH=CH) gR12; wherein p is frecr@sop3@a3 q is
fromO to 12; ii) -C(2)RL12; iii) -C(Z2)2R12; iv) -C(Z)CH=CH2; V)
-C(Z2)N(R12)2; wvi) -C(Z2)NR1I2N(R12)2; wvii) -CN, viii) -CNG ix) -CF3,

-CCl3i -CBr3; Z) -N(R12)2; xi) -NRL2CN;, xii) -NR12C(Z)R12; xiii) -NR
12C(Z) N(R12) 2; xiv) -NHN(R12)2; xv) -NHOR12; xvi) -NCS; xvii ) - NOZ'
Xviii) -OR12; Xxix) -OCN, xx) -OCF3, -00013, -OCBr3; xxi) -F, - , -1y
and mi xt ueEETRIeR’ giits, whigkygan FerVEENg refalﬁi:qme)nt fogygiggen ﬁ%ff@)ﬂhemmcaf%&m’f

- SO2N( R12)s2descr3b>éyb§ suSiligie?;  xxvii) -P(OH2; xxviii) -P02; xxiXx)

-P(O (OH) XXX X t her eof drogen, substituted
or unsubsf)i t ut e%: %Eﬂé% {:err‘lear""hef)er'na%'cs:ﬁrgrc'll1 8?5&1%5@ 03?%I C6- C20 aryl,
C7-C20 al IQ/I ene@@R'% and mixtures thereof; Mis hydrogen, or a salt form ng
cation; Zjhs =Qgz),R'%

iv) -C(Z)CH=CHg;

v)  -CNR™);

vi) -C(Z)NRN(R™),;
viy  -CN;

vii)  -CNO;

ix) -CF3, -CCl3, ~CBrs;
z)  -NRPg

xi) -NR"™CN;

xiiy  -NR%C(Z)R'%
xiiy  -NRZC(Z)N(R"™);
xiv)  -NHN(R')g;

XVv) -NHOR'%;

xvi) -NCS;

xvii)  -NOy;

xvii)  -OR'%;

Xix) -OCN;

XX) -OCF3, -OCCl;, -OCBrg;

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

xxiii)  -SOs;M;

xxiv)  -OSOs;M;

xxv)  -SON(R")y;

xxvi)  -SO.R'%;

xxvii) -P(O)Ha;

xxviii) -POy;

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

xxx)  and mixtures thereof,

wherein R is hydrogen, substituted or unsubstituted C;-Cy linear, branched, or cyclic alkyl, Ce-
Cyo aryl, C;-Cop alkylenearyl, and mixtures thereof; M is hydrogen, or a salt forming cation; Z is =0,
=S, =NR11, and mixtures thereof. Suitable salt forming cations include, sodium, lithium,

potassium, calcium, magnesium, ammonium, and the like.



=S, =NR11, and m xtures thereof. Suitable salt form ng cations include,
sodium lithium potassium calcium mgnesium amonium and the like. 5
WO 03/ 0249033PeIpf3JS02/ 30133 The conpounds of the present PCEXGSNL/30083
conprise a spirocyclic ring scaffold in tw parts; the first of which is a
10 to 12 atomfused ring, for exanple, a 6, 7-di hydro-5H pyrazol o[ 1, 2-

a] pyrazol - 1-one fused ring system The second part is a ring conprising
from4 to 7 atons, said ring attached to the fused ring to forma final
spirocyclic ring system_ For the purposes of defini n(rg the ring systens of
the present i nvERtPHROUNIRE! e PIESRAK iNyeTien commpee @ eriroasliciindsealfAd s P tRe i ng
nunber i ng tsyfrsimwtised d torto up hontfudedeing) feeearhpls ResT-tihgiad-6pyrbmlo[dBscr i be t he

conmpounds he [ ati I e i e esent
i nvention. F!ﬁ&ge o%%ﬁ%%ﬁ&%%%?fh%%@zoné@kﬁ E@ifn@c&ﬂﬁ%ﬁ@ﬁ%\ﬁ;ftg?ﬁ%, ég (? s a
spi r o[ 1, 3-Tt1P giteahash o the fuggd ringte fogy Bdipgl sRitcYRiIgUTIRYRERUbSt i t ut ed- pyri mi di n- 4-
yl]- 6i /- d} hy ﬂr m&me@pr@mldﬂbaﬁt?&gﬁ]d&wgawémébfquresfemmemdd, Peifdlgwingisan
exanpl e o tr nanner_ 1 n | C the rin ste of .t resent L. nyent i on
ore T et er raateg TRER Eapte Ao RnboB Y e LRl ab L e st B
def i ni ti orflesdribe the commpands drd e varatonsiteaseafiitwhidhaemericomparso@byt thepeegntul a: 6
WD 03/ 024943nkfaT/ US02/ 30133 0 RL ti [C(R)2] n

The above scaffold is a spiro[1,3-dioxolane[2’,6]-2-R-substituted-3-[2-R-substituted-pyrimidin-4-
yl]-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one].
The following is an example of the manner in which the ring systems of the present

invention are referred to herein.

The general definition of the compounds of the present invention have the formula:



("N N--\' R wherein the index n indicates the nunber of -[C(R2)2]- ring
units present and therefore the nunber of atons conprising the B-ring of
each analwg@.030h®73 C-ring", which is fornmed fromtwo R2 umcCrgson3tibe sane
carbon atom can be formed fromany two R2 units from any carbon atom of
the B-ring. The first aspect of the present invention as it relates to ring
scaffolds, conprises a 6,7- dihydro-5H pyrazol o[ 1, 2-a] pyrazol -1-one fused
ring systemhaving the formula: 07 NRLI D6 N 5 N R wherein the
C-ring can be attached to any of ring positions 5, 6, or 7 as indicated.
The first enmbodi ment of the 6, 7-di hygro-5H pyrazol o[ 1, 2- a] pyrazol - 1-one
fused ring aspect enconpasses sSpiro 3 xol ane] ring systens having,

for exanple, the formula: ON O _,1 /[é}_{%‘\ R wherein the

1, 3-di oxol ane ring is attached T 0Si o? "pyrazol o ring carbon atom
O her iterations of this enbodi nent a 1, 3-di oxol ane ring attached
to the 5-position, for exanple: 7 WO/[03/024973 PCT/US02/30133 ON 1

wherein the index n indicates the number of —[C(R?)]- ring units present and therefore the
number of atoms comprising the B-ring of each analog. The “C-ring”, which is formed from two
R? units on the same carbon atom, can be formed from any two R? units from any carbon atom of
the B-ring.

The first aspect of the present invention as it relates to ring scaffolds, comprises a 6,7-

dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one fused ring system having the formula:

wherein the C-ring can be attached to any of ring positions 5, 6, or 7 as indicated.
The first embodiment of the 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one fused ring

aspect encompasses spiro[1,3-dioxolane] ring systems having, for example, the formula:

wherein the 1,3-dioxolane ring is attached to the 6-position pyrazolo ring carbon atom. Other

iterations of this embodiment include a 1,3-dioxolane ring attached to the 5-position, for example:



RNO NN \ R as well as a 1, 3-dioxolane ring attached to the 7-position
as in the formrulaz: OOO RLNNI I : / "N N\ R The second enbodi nent
of the 6,wWodBlyrd-5H pyrazol o[ 1, 2-a] pyrazol - 1-one fused PCAgiSozspast
enconpasses spiro[ 1, 3-di oxane] ring systens having, for exanple, the
formula: OO NRLNO ("NN\ R This enbodi nent also includes iterations
wherein the spiro[1l, 3-dioxane] ring is attached to the 5 and 7 ring
positions. The third enbodi nent of the

6, 7- di hydr o- 5H pyrazol o[ 1, 2-a] pyrazol - 1-one fused ring aspect enconpasses
spiro[1,3-dithiolane] ring systens haw ng, for exanple, the formula: 8 WO
03/ 024973 PCT/US02/30133 ONSS 1R lw R

The second embodiment of the 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one fused ring

aspect encompasses spiro[1,3-dioxane] ring systems having, for example, the formula:

This embodiment also includes iterations wherein the spiro[1,3-dioxane] ring is attached to the 5
and 7 ring positions.
The third embodiment of the 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one fused ring

aspect encompasses spiro[1,3-dithiolane] ring systems having, for example, the formula:



Thi s enbodi nment al so includes iterations wherein the spiro[1, 3-dithiol ane]
ring is attached to the 5 and 7 ring positions. However, other aspects of
the ring woaBes®7df the present invention relate to scaff @cagSonsasng
B-rings conprising 6 atons (n = 4) or 7 atons (n = 5) which are exenplified
herein below by the formulae: OO NNO RLANBORL ANCBKCO or N
N N--j ~N _--~RR n=4 n=5 The first ring systemin the above two
exanpl es conprises, as the fused ring conponent, a

5,6, 7, 8-tetrahydro-pyrazol o[ 1, 2- a] pyr.i dazi n-1-one system and the second
scaffold conprises, as its fused ri conponent, a

6, 7, 8, 9-tetrahydr o- 5H pyrazol o[ 1, 2- a] ia in-1-one ring system Each
of these ring systens is a conpopent/of Sepayate |aspects of the ring
scaffol ds of the present inventTon.\W i e tes and bounds of the
first aspect as it relates to ring scaffolds, the B-ring conprises 5-atons
and the Cring is a [1, 3]di oxol ane, [{1, 3]di oxane, or [1.3]dithiolane ring
as illustrated herein above. The fgar®gn to which said CGring is attached,
for exanple, any of carbons ato nunpered 5, 6, or 7, relate to the
enbodi ments of this first aspect. econd aspect of the present
invention relates to inflammtory cytokiRie release inhibitors wherein the
i ndex n eqyals 4, said scaffolds_havingd for exanmple, the formula; 9 WO

03/ 024973 Wé@egw%ognd@eﬂlterp@néwhw in fhepgPiplT ,@-d,;tguolane] ring is attached to the 5

and 7 ring positions.

However, other aspects of the ring systems of the present invention relate to scaffolds
having B-rings comprising 6 atoms (n = 4) or 7 atoms (n = 5) which are exemplified herein below
by the formulae:

or

n=4 ' n=5
The first ring system in the above two examples comprises, as the fused ring component, a
5,6,7,8-tetrahydro-pyrazblo[1 ,2-ajpyridazin-1-one system and the second scaffold comprises, as
its fused ring component, a 6,7,8,9-tetrahydro-5H-pyrazolo[1,2-a][1,2]diazepin-1-one ring system.
Each of these ring systems is a component of separate aspects of the ring scaffolds of the present
invention.

Within the metes and bounds of the first aspect as it relates to ring scaffolds, the B-ring
comprises 5-atoms and the C-ring is a [1,3]dioxolane, [1,3]dioxane, or [1.3]dithiolane ring as
illustrated herein above. The carbon to which said C-ring is attached, for example, any of carbons
atoms numbered 5, 6, or 7, relate to the embodiments of this first aspect.

The second aspect of the present invention relates to inflammatory cytokine release

inhibitors wherein the index n equals 4, said scaffolds having, for example, the formula:



which are spiro[5, 6,7, 8-tetrahydro-pyrazol o[ 1, 2-a] pyri dazi n-1-one] ring
systens wherein the C-ring mnmay be attached at any of carbon atomring
positi onswb,03824973 or 8. Wthin the netes and bounds of Plka/usersnds aspect
as it relates to ring scaffolds, the B-ring conprises 6-atons and the
Cring is a [1,3]dioxolane, [1,3]dioxane, or [1.3]dithiolane ring as
illustrated herein above. The carbon to which said Cring is attached, for
exanpl e, any of carbons atons nunbered 5, 6, 7, or 8, relate to the

enbodi ments of this second aspect. The third aspect of the present
invention relates to inflammatory cytoki ne reD i nhi bitors wherein the
i ndex n equals 5, said scaffolds havi
1 RN NA R which are

Ie the formula: 0 N OO
?dl azepi n-1-one] ring
syst ens \/\herel n the CGring may be att che at any of carbon atomring

spiro[ 6, 7,8, 9-tetrahydro- 5H—pyra'§o|o

positions 5, 6, 7, 8 or 9. Wthin tlle netes and bounds of the second

aspect as it relates to ring scaff Ny the B-ring conprises 7-atons and

the GCring is a [1, 3]dioxol ane, i oxane, or [1.3]dithiolane ring as

illustrated herein above. The car 0 which said Gring is attached, for

exanpl e, any of carbons atons nunbered 6, 7, 8 or 9, relate to the

ggbng?: gg“tvﬁq.c%faré Q%r%ﬁté‘%éi’etr%rz;{%{e&@raz %ﬁ z%ﬁﬁ?%?“ﬁ‘nd?or%)e{] r.rt%hseys Fn%S%ere Rtr?é’@%é o

units are @@Vd@taﬁad@ﬁtaéarmof@ﬁbo@tmgm pasitionst 5, @h?s 0p§/rWﬁi1lOIih¢th<§S|an9<pridén of

t Ef CEE]HEF af the%%&érfd%@ect st Qla%sl&?hﬁgsscéﬂ'fcﬂﬂs fAp B&I‘rhg%rh&{sebé-‘étoﬁﬁ ahB el cFngs aRS
m no _uni v erein

o subst | R eeyPend o AdbRa By wdPE g e BlEd P sy TSGR t ut oo

cyclic hywhichcaiddsing is efteshéed, fir esanaple, tanmfl@srtbpmaﬂt@ds hetleragicdy 61 % br, 8, selds td t ut ed

or unsubstyd %g@,,ﬁgnyg ofMis Séggna/ggpgg,/ 024973 PCT/ US02/ 30133 al kyI enearyl ,
substituted or unsu stltute het er oar or al k%l eneheteroar | : the |ndex k

is from0 to 5 "eHHE 3B¢qt gliNmBresEeiny ori/r&laf‘eéd% HAOWBRAPTY cpking igleses accor di ng
t o t he pr astesitors wheesht the indexn equeisrs, &id scadividetdviag, fvcaxamglet the fofroularul a

- CH2] kR3. A) R units enconpassinggthers having the formula -OR3 (the
index k equal to 0) and R3 is substywtuted or unsubstltut ed aryl.

which are spiro[6,7,8,9-tetrahydro-5H-pyrazolo[1,2-a][1,2]diazepin-1-one] ring systems wherein the
C-ring may be attached at any of carbon atom ring positions 5, 6, 7, 8, or 9. Within the metes and
bounds of the second aspect as it relates to ring scaffolds, the B-ring comprises 7-atoms and the
C-ring is a [1,3]dioxolane, [1,3]dioxane, or [1.3]dithiolane ring as illustrated herein above. The
carbon to which said C-ring is attached, for example, any of carbons atoms numbered 5, 6, 7, 8, or 9,
relate to the embodiments of this third aspect.

The compounds of the present invention comprise a pyrimidine ring attached to the 3-position of
the A-ring. R units are substituents at the 2-position of the pyrimidin-4-yl portion of the general
scaffold, said R units are:

a) an ether having the formula —O[CHz]kRs; or

b) an amino unit having the formula —-NR*R*; l

wherein R® is substituted or unsubstituted C,-C, alkyl, substituted or unsubstituted cyclic
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or
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i) One iteration of this aspect of R conprises ethers having the formula
-OR3 and R3 is substituted or unsubstituted aryl. This iteration includes
the fol | owmorgonem |inmting exanple of R phenoxy, 2-fl uoPephisnnon33

3-fl uorophenoxy, 4 fluorophehoxy, 2,4-difl uorophenoxy,
3-trifluoromnet hyl phenoxy, 4- trifluoronethyl phenoxy, 2,4-trifluoromnethyl

phenoxy, and the like. ii) Another iteration of this aspect of R conprises
ethers having the fornula -OR3 and R3 is substituted or unsubstitut ed
aryl. This iteration includes the following non-limting exa

2- et hy| pHrEREAYISUREHHSA %W@ﬂ@ﬁV“te%h%PW|%ﬂ'éﬂ%@etemﬁwwh&"}?ﬁ’fh |fr|8me%8xy,

2- cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 4- ethylphenoxy and the

cpke. 1) A T RSlowink 8Fethd Oiodd ashBlis ﬁ@ﬁtggccghjuﬁtg% fsSfSpuBh{aRr S having

the formul a unsu tut ary

i teration Wheetinu@ésseniatrer hainddog REnUdPICHME t i ng exanpl es:

(2- met hyoxay) phemomig ,ené&ndﬁeélm%)r@mmx% fofnfula MBI APQY HaBLK 804l to 0) and R® is
3-[(N-acetyl )am &LR (ﬁg}%g ﬁutbga Io[ 1, 3] di oxol -5-yl, and the |ike. B) R
units encorrpaSS| ers %3 ﬁ Yhe fornula - OR3 (the i ndex k equal to 0)
and R3 is substi tut@wltﬂ'atlerrngfumsa$ptegitcé6 chewpiges gihgls haying the farmgle -PR&pRet i on of

this aspect of R comgié mht@@@smsmﬂu@a aFyherhfSQfemabramclﬁagé i ¥8lowiR riof-
unsubstituted heter

Thi s atio ncl udes
non-liniting exanpl @Et}lngﬁfﬁmﬂ‘? B‘J '%IPBeWY’BH!V?mW?e&PW Wro%g}%ytf{] n-2-yl,
pyridin-3-yl, pyri difuerphénoxaad-difubmphednkey, 3-rifljioramstbyptredoiyt €r ati on of this
aspect of R conpri Se[ﬁﬂ&}&ﬁ?é’tlﬁxlph%ﬁ@ zltthﬁxofdMe'fﬂﬂ &en%ndw.kg?) i's substituted

heteroaryl. This iteration i'nclud followng non-limtin exanpl es:
2- ani nopyri mi difh- 4- y‘i‘“Ot"&ﬁEPr?tl‘?B oftlh'ﬁé‘Spe@ﬁoflﬁ q&’mpf%esmmeg é°rg‘PﬁerQ>R havi ng
the formula - OCH2R3 a(rijI‘R’f‘ id gudekutéd @qmajbsﬁtmedarylarrdusRaratlorsnmdastheh‘mlrbwdg or
unsubstituted aryl. e f ses

et hers having the for '“ﬁ*'t“b%ﬂ&dﬂ% 5%319@5 XJB"%&%P%@% g'm Jﬁﬁg@g Ttuted
heteroaryl. This i te%ﬁwﬁhyiph@owéssywehenw PGW”H@F@H%F‘F PYﬁnPW'\‘?@O%x‘hrrpl es:
pyrimdin-2-yl, pyridhybhenckyydnd théliagi nopyri m di n-

4amnopyr|md| y r.id r t he
like. 11 WO 03/ 2497‘%“&%‘/%3‘?/%8{%?"% EQ @%@é%%thgf)ﬁ( ﬁﬁ}hem}/@"’i‘ 2R aspect
of R wherein R is arengtRidssuhsiitesortuhaubsidvtadiany. ToSiPREPrdmiudRs thedollewbst i t ut ed
or unsubstituted al kyhaRfingeRanhiadF lmetilydk pnehssryac‘etr@ahoxwaﬁéw;ewhe

follow ng non-1imti neathoxy% rllo?q% 3- [8\}/ ace?yﬂ)amlno ghenoxyy 5 ’belgzo[‘lrg%lo%LS-)% Qr?értg]edl n-
like.
B) R units encompassing ethers having the formula —OR? (the index k equal to 0) and R%is
substituted or unsubstituted heteroaryl.

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

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

C) R units encompassing ethers having the formula —OCH,R? (the index k equal to 1) and R®
is substituted or unsubstituted aryl.

i) A first iteration of this aspect of R comprises ethers having the formula ~OCH,R®
and R® is substituted or unsubstituted heteroaryl. This iteration includes the
following non-limiting examples: pyrimidin-2-yl, pyrimidin-4-yl, 2-aminopyrimidin-4-
yl, 4-aminopyrimidin-6-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, and the like.
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3-yl)ethyl, and the like. D) R units enconpassing ethers having the fornul a
-OR3 (the index k equal to 1) and R3is R3 is substituted or unsubstituted
Cl-C4 al kwb.ozjoy49m first iteration of this aspect of R is &aTatSh®so1Bavi ng
the formula -OR3 and R3 is wunsubstituted Cl1-C4 |inear, branched, or cyclic
al kyl. This iteration includes the followi ng non-limting exanples:

nmet hyl, ethyl, isopropyl, (S)-1-nethypropyl, and the like. ii) A second
iteration of this aspect of Ris an ether having the formula -OR3 and R3

is a substituted C1-C4 linear, branched, or cyclic alkyl. This iteration
includes the fiBI I owh BRFORGIRRtioROf tisgskaekefR We'@meﬁwe@W the formula

I(S) 1- :jmt hy- ﬁ rTﬁt hy oxygH &P yihd R® iesubstittited b dﬁeubshbtéﬂ\ékplen%bﬁrcf len‘ﬂfhlat’té}éﬂdns nOt
imted to the herei ations

are the various aspebrioesedibhfi oo Bl PaBeRs bRl P THeEd e nelbunrid "
wherein R is an am n&yledtvl agd thelikef or nul a NR4aR4b R4a and R 4b are each

i ndependen) y: I@-)Jmfé)é‘ﬂé&%@sm@éthéﬁ havirfg(tiRoB a2 rPRe w@l@f@l@e&ﬁa’ﬁ@ 13864 FEE? are

i ndependent |y A s%éﬂptggl Bﬁhﬂ%%g FI%\)r(]ched or cyclic al kyl, and
U

m xtures thereof uted or unsubstituted Cl-C4
alkyl, C2-c4 alukeny|Afnrst1R7atlon Bi(tRs psbect-of BERAMYgther GANI{RTY BrmulabORT andtRds or

unsubstituted aryl, @kusubekid, e, ﬁr%aprbréﬁa%dbértckénefaﬁ? REE ﬁér@ﬁ&nm‘nolude{“’@.om 0 to

hydr ogen, avvater-soluble cati on he |n ex mis
5. A) Runits enconmpLinggrorHMiing exempies r@%uﬁéhy{AﬁeweM (Rramedhyapar.shen, R
5a i s hydrogen and tRSltkeis nethyl, said units having the fornula: H -N R6

H3C H and the i.gd' cal Q&oﬁ& ‘f"efrﬁBﬁ Bﬁ‘tﬁ?s %L;Se\léGof V\P%ls &h &hér%%wh%%%%rlnﬂl@ —%ks LY &°

aspect of Ris an amn rrF ?
unsubstituted phenylis a‘FH‘?% eﬁ&ﬂ”&% ISR |bF?<E‘P'ER9e%r cyie aiky) ITEHW“P@“%GWU"P? #Weting

exanpl es: ('S) - 1- et hgllowingmoeniyilting&xayipRe 230 etheFpthil- (FBHEéthyL3-réthyoxypropyl,
fl uor ophenyl ) net hyl aéﬁ'd'?l%hk S) - 1- net hyl - 1- (4- met hyl phenyl ) met hyl - am no,
(S)-1- nethyl-1-(4-methoxyphenyl ) net hyl am no, (S)-1-nethyl-1-(2-

am nophenyl ) nethigpiesern e fOff@Q‘fltotLls metlimjted tpﬂqalhém‘rﬁl exspivdfieglitprationsyand ekamplesand t he

like. 12 The following are the various aspects of R units according to the present invention
wherein R is an amine having the formula -NR*R*®, R*® and R are each independently:
a) hydrogen; or
b) —[C (RSaRsb )2]mR6;
each R®and R are independently hydrogen, C4-C, linear, branched, or cyclic alkyl, and mixtures
thereof; R® is hydrogen, substituted or unsubstituted C4-C, alkyl, C,-C, alkenyl, —OR’, -N(R"),, -
CO;R’, —CON(R"),, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;
R is hydrogen, a water-soluble cation, or C4-C, alkyl; the index m is from 0 to 5.
A) R units encompassing chiral amino groups wherein R*® is hydrogen, R* is hydrogen and
R*®is methyl, said units having the formula:

—N
N—R®

HG H
and the indicated stereochemistry.

i) A first iteration of this aspect of R is an amine comprising an R® which is
substituted or unsubstituted phenyl. This iteration includes the following non-
limiting examples: (8)-1-methyl-1-phenylmethylamino, (S)-1-methyl-1-(4-
fluorophenyl)methylamino, (S)-1-methyl-1-(4-methylphenyl)methyl-amino, (S)-1-
methyl-1-(4-methoxyphenyl)methylamino, (S)-1-methyl-1-(2-
aminophenyl)methylamino, (S)-1-methyl-1-(4-aminophenyl)methylamino, and the
like.
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WO 03/ 024973 PCT/ US02/ 30133 ii) A second iteration of this aspect of Ris
an am ne conprising an R6 which is substituted or unsubstituted heteroaryl.
Thi s it erwbiosm249m| udes the following non- |imting exanplPex/usp8)0133 et hyl -
1- (pyridin-2-yl)nmethyl am no, (S)-1-nethyl-1- (pyridin-3-yl)nethylam no,
(S)-1-nmethyl - 1-(pyridin-4-yl)nmethylam no, (S)-1-nmethyl-

1- (furan-2-yl)nmethyl am no,

(S)-1-methyl -1-(3-benzo[ 1, 3] di oxol -5-yl)net hylam no, and the like. iii) A
third iteration of this aspect of Ris an amine conprising ap R6 which is
Cl-C4 substitdl ed dysasArRdiErEatipt oftaigiazperiAl R isre aming evmrrisiha 2p ReVlige’s t he

fol |l ow ng non-Iim tisopstitdeceorph@®stit(t&) heteromylh Yhip terpydnamdiuaes the following non-
(S)-1-nmet hyl -2- (et h M. Rounits [ chiral amno
Groups ahor ei b Raa 1 Gy GeEgin iy iRl BREATRARS. G ERE- T 0

uni ts having the for(exiidig:3-Wmethyamio,  %h-metiyh-gayddin-fra)petiylaaine ¢S)-1-methyl-

st ereocheni stry when-Rean-2-RiRetdniiR (Sremanfi-11(BB8era s didxbl-Fyifmettftaniitopr at i on
of this aspect of R ig aqkanine whi ch does not have a chiral center,
non-1initing exanpl 8981 i ch incl udes 1, 1-di methyl et hyl anine, 1,1-

di met hyl benzy! difri ne Asthitid teietion iokibis apiiect 9% Rie svanling cemprisingrandy’ whidh is Gaspect  of
R is an am ne conprisgbdlgltéorBRsupbit@by ARyl FridiakdtibA nedthd RRdHaT dohikiflg C1- C4
alkyl. This iteration |ac%zgﬁs t&@ follomnqg non- i m |Q%3exaqples:

(S)- 1- met hyl - 2- hydr SXETBES ARG BEHOPUATH: ( (133“@“1!'-&;5%{794 othylamirio.

hydr oxy- 2-Byet hyR luts ghamipassingahilal aivénol grdugs wiireiRRiHs hyiregeo.oripasti hgre each

al kyl enearyl arg pes whelheidis Rdand the AWSliL£9eNn, both R5a and R5b of R4b are
hydrogen, R 6 is s“ul)g(?ﬁiu% ela or glunesu st?t uted aryl, said unit having the

formula: H -N R11 wherein R11 is hydrogé’h or a "substituted unit" as
defined herein above. i) Afirst iteratd+@n of this aspect conprises the
follow ng non-limting exanples of R uni\s: Jaenzyl am no,

(2-am nophenyl ) met hyl am no; (4-fl uoropheggy' ) et hyl ami no,

(4- et hoxyphenyl ) met hyl am no; (4- p_ropari%sul R8ny| phenyl ) net hyl am no; and the
ke 11) A SCCARfhdl iRl iledhiorhiBh iy RAREE R 2Rt HERah! | oW ng
non-limting exanples o uni ts: “(2-net hyl phenyl) nmet hyl am no;

( 3- et hyl phenyli)) - netﬁqu;{stdtmaﬁg} of(tlxis 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.

ii) A second iteration of this aspect of R is an amine comprising an R® which is
substituted or unsubstituted C4-C,4 alkyl. This iteration includes the following non-
limiting examples: (8)-1-methyl-2-hydroxy-2-methylpropylamine, (S)-1-methyl-2-
hydroxy-2-methylbutylamine, and the like.

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

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

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

i) A first iteration of this aspect comprises the following non-limiting examples of R
units: benzylamino, (2-aminophenyl)methylamino; (4-fluorophenyl)methylamino,
(4-methoxyphenyl)methylamino; (4-propanesulfonylphenyl)methylamino; and the
like.

ii) A second iteration of this aspect comprises the following non-limiting examples of
R units: (2-methylphenyl)methylamino; (3-methylphenyl)-methylamino; (4-
methylphenyl)methylamino; and the like.
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met hyl phenyl ) met hyl am no; and the like. 13 WD 03/024973 PCT/ US02/ 30133 D)
R units enconpassi hg am nes wherein Rd4a is hydrogen, R4bconprises R5a equal
t o hydr ogwo canztoRbb equal to - CO2R7 or -CON(R7)2; said uniPCThev2/s1g33 he
formula: H -NRs RSb i) Afirst iteration of this aspect of Ris an
am ne conprising an R6 which is substituted or unsubstituted phenyl. This

iteration includes the follow ng non- limting exanples: H H N R11 N R11
and CH3O- C H (CHS)ZN-C H O O wherein Rl1 is hydrogen or "substitute"
as defined herein above. ii) A second iteration of,this asggct of Ris an
am ne comﬂl si MyUTEiA SRS MARFLNY QT@“GSM‘B@M'futsé‘ﬁdréﬁe”uﬁsﬁ%l?ﬁsﬁﬁ eqag eyl . This

i teration incl ugesgdndiRSt éqpuite gCOMRTof LCONRNG sai@xairpdvesy.thdfofhud: -N O -N O
-NO or ~_4 or ~4 H3C OH H3C OCH3 H3C N(C{3)2 However, the formulator is
not limted to the herein exenplified itef/ations and exanples. Rl units
are selected from a) substituted or unsu@)@gut ed aryl; or b) substituted
or unsubstituted heteroaryl. The first aspect” of Rl units enconpasses

hal ogen substituted phenyl units, non-I iRt ng exanples of which include
4-f 1 uorophenyl ,) 2, 4Adliirétlitbfatlm’pdﬁeh‘lg/éspeél-oCRIlanhcqnhrﬁﬂ’t;dmprisiﬁgiartHQ%NHidhke R2 units
conprise the spiroa f ntlon In
addition, R2 units cgglrjlr%ﬂﬁeordrﬂﬁsuggt't%&ep@ﬁ eféﬂ%)?erl%r?gh Ejtd ?{tﬁgﬁg&"'h{' o

units having the f orliffifing examrgsR2) 2] - . When R2 units are not a part of the
5-7 atom spirocyclic ring portion (Dif t he scaffold keach R2 unit is

i ndependent|ly selected fromthe _QNW“SU ng -ofn R11
CHSO—C H (CHS)ZN——C H

wherein R"' is hydrogen or a “substitute” as defined herein above.
ii) A second iteration of this aspect of R is an amine comprising an R® which is

substituted or unsubstituted alkyl. This iteration includes the following non-limiting

examples:
H H H
/ / /
—N O —N 0] —N (0]
or or
HsC OH H,C OCH;, Hy,C N(CHs)2

However, the formulator is not limited to the herein exemplified iterations and examples.

R" units are selected from:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl.

The first aspect of R' units encompasses halogen substituted phenyl units, non-limiting

examples of which include 4-fluorophenyl, 2,4-difluorophenyl, 4-chlorophenyl, and the like.

R? units comprise the spiroannular ring of the scaffold of the present invention. In
addition, R? units comprise the substituted or unsubstituted methylene units having the formula —
[C(RY),]-. When R? units are not a part of the 5-7 atom spirocyclic ring portion of the scaffold,
each R? unit is independently selected from the group consisting of:

a) hydrogen;

b)  =(CH)O(CH)R®

c) —~(CH)NR™R®;

d) —(CH2),COR™;

e) —(CH2),0CO,R™

f) ~(CH2),CON(R™);

g) two R? units can be taken together to form a carbony! unit;

14



a) hydrogen; b) -(CH2)kQ(CH2))R3; ©) -(CH2)jNR9aR9b; d) -(CH2)j CO2R O;

e) -(CH2))0002R 0 f) -(CH2)j CON(R10)2; g) two R2 units can be taken

t oget her wo oBo24sr® car bonyl unit; 14 WO 03/024973 PCT/ USeerasGas®i13h) and
m xtures thereof; R8, R9a, ROb, and R10 are each independently hydrogen,
Cl-C4 al kyl, and m xtures thereof; R9a and R9b can be taken together to
forma carbocyclic or heterocyclic ring conprising from3 to 7 atons; two
R10 units can be take together to forma carbocyclic or heterocyclic ring
conprising from3 to 7 atons; j is an index fromO to 5; n is an index
from3 to 5. Ad)desenBedrehers: above the val ue of the index n indicates
the size of AR Bnd Rﬁgre eammde;feha@my RBIRReH, c;qfc4tam9| aiahikioted herfof; Rfeanr esent

i nvention lelae toB

compounds Lo PR Y REoas PP el BB i dmaidla nS W Somer |
system n@m Ri° mivitsi gag be sekenrigetberdd fqnm|a@hrbpmllqméefe@cwlIUmQ:COMPGSmgfFOLTN3 7 -~
N H H3C " s an index from 0 to 5 n is an index from

SR AU R AT RIER R

and O N Ofikst Aspect'df ie shbffolEldf the present invention relates to B-rings wherein n is equal to 3, for

spiro[1, 3, Eérﬁﬁﬁ@lcﬂms&%ds @clm;ﬁ.s&qrﬁeletlzoamrbeéwmaz%rotﬁz- IPRaALYBRE MYHsteh M di n-4-
yl]-6, 7-di ro-5 razo 2-a] pyrazol -1- one
non -limiting examp es of WhICh include:

HsC""'"K/OCHs

spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-{2-(S)-[(2-methoxy-1-methyl)ethylamino]-pyrimidin-4-
yI}-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one]; and

spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(benzylamino)pyrimidin-4-yi]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one].
A second embodiment of the first aspect relates to pyrazolo[1,2-a]pyrazol-1-one ring

systems comprising a spiro[1,3-doxoxane], non-limiting examples of which include:

15



A second enbodi nent of the first aspect relates to

pyrazol o[ 1, 2-a] pyrazol -1-one ring systens conprising a
spiro[ 1, 3wodwesox@ane], non-limting exanples of which incluseT/uss2/Wis3

03/ 024973 PCT/US02/30133 OO O NNH H3C..

spiro[ 1, 3-di oxane[ 2' , 6] - 2- (4-fl uor ophenyl )-3-{2-(S)-[(a-net hyl)benzyl am no]
-pyrimdin-4-yl}-6,7- di hydro-5H pyrazol o[ 1, 2-a] pyrazol -1-one]; and ON O
FN <D O'NN~Q

spiro[ 1, 3-di oxol ane[ 2", 6] - 2- ( 4- quorophenyI) 3-[2- (phenoxy) pyrim di n-4-yl]-
6, 7- di hydr o- 5H pyrazolo[l 2-a] pyrazol - -one] The conmpounds, which

conprise the inflammatory cyt oki el egse i ng anal ogs of the
present invention are divided i v-‘aI'no I| ting categories. Severa
rth .s The first aspect of

of the analog categories are set
Category | inflammtory cytokine relea |nh|b|t|ng conpounds according to
ouf fol d having the formula: ON O

the present invention have the general/ s
RL NO 1IN N: R which are 2', 6-spi ﬁLﬂ%S di oxol ane] derivatives of
ref wherein R units have the

6,7-dihydro-SFprrazoIo[l,2-a]pyrazo|-
formul a:

spiro[1,3-dioxane[2’,6]-2-(4-fluorophenyl)-3-{2-(S)-[(a-methyl)benzylamino]-pyrimidin-4-yl}-6,7 -
dihydro-5H-pyrazolo{1,2-a]pyrazol-1-one]; and

0]
N O
j \ r'uyo

spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(phenoxy)pyrimidin-4-yl]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one].

The compounds, which comprise the inflammatory cytokine release inhibiting analogs of
the present invention are divided into several non-limiting categories. Several of the analog
categories are set forth as follows.

The first aspect of Category | inflammatory cytokine release inhibiting compounds

according to the present invention have the general scaffold having the formula:

which are 2’,6-spiro[1,3-dioxolane] derivatives of 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-ones

wherein R units have the formula:

16



16 WO 03/024973 PCT/US02/30133 H -N Rs R5b Table | herein bel ow provides
non-limting exanples of R, R51, and Rs. TABLE | No. RLRR 1
4-f | uor opwervglo24ves hyl nethyl 2 4-fl uorophenyl nethyl et hpCT/U302/30133

4-fl uorophenyl nethyl propyl 4 4-fluorophenyl nmethyl vinyl 5

4-fl uorophenyl nethyl cyclopropyl 6 4-fluorophenyl nethyl cyclohexyl 7
4-fl uorophenyl nethyl nethoxynethyl 8 4-fluorophenyl nethyl methoxyethyl

9 4-fluorophenyl nmethyl 1 -hydroxy-1 -nethylethyl 10 4-fluorophenyl nethyl
-CO2H 11 4-fluorophenyl nethyl phenyl 12 4-f| uorophenyl net hyl
4-fluorophenyl 13 4-fluorophenyl nethyH 2-am nophenyl 14 4-fl uorophenyl
nmet hyl 2-net hyl phenyl 15 4-fl uorophenyl nethyl 4-nethyl phenyl 16

4-fl uorophenyl nethyl 4-nmethoxyphenyl s fl uor ophenyl net hyl

4- (propanesul fonyl ) phenyl 18 4-fl uoro henél met hyl 3-benzo[ 1, 3] di oxol - 5-yl
19 4- quorophenyI met hyl pyri din-2- yIR 4-f | uor ophenyl net hyl

pyridin- 3-

The second as ect of Cat t t oki I
|nh|b|t|n5¥@8hﬁﬁﬂﬂ §°W85¥9 ‘deWBQFﬁiﬂﬁ?¥§Eh€£|ﬁ0 |8Lycgﬁp$|;2etag sase

general scaffold having the forrmula: 17 WO 03/ 024973 PCT/ US02/ 30133 O O

TABLE |
No. R’ R® R®

1 4-fluorophenyl methyl methyl

2 4-fluorophenyl methyl ethyl

3 4-fluorophenyl methyl propyl

4 4-fluorophenyl methyl vinyl

5 4-fluorophenyl methyl cyclopropyl

6 4-fluorophenyl methyl cyclohexyl

7 4-fluorophenyl methyl methoxymethyl

8 4-fluorophenyl methyl methoxyethyl

9 4-fluorophenyl methyl 1-hydroxy-1-methylethyl
10 4-fluorophenyl methyl -COzH

11 4-fluorophenyl methyl phenyl

12 4-fluorophenyl methyl 4-fluorophenyl

13 4-fluorophenyl methyl 2-aminophenyl

14 4-fluorophenyl methyl 2-methylphenyl

15 4-fluorophenyl methyl 4-methylphenyl

16 4-fluorophenyl methyl 4-methoxyphenyl

17 4-fluorophenyl methyl 4-(propanesulfonyi)phenyl
18 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl
19 4-fluorophenyl methyl pyridin-2-yl
20 4-fluorophenyl methyl pyridin-3-yl

The second aspect of Category | inflammatory cytokine release inhibiting compounds

according to the present invention comprise the general scaffold having the formula:

17



NRLNO NN\ R which are 2',6-spiro[1, 3-di oxane] derivatives of

6, 7- di hydr o- 5H pyrazol o[ 1, 2-a] pyrazol -1 -ones. The first aspect of
Cat egory WOrghawves to conmpounds wherein R units have the fPormsbz301B8 - N Rs
R5b Table Il herein bel ow provides non-limting exanples of Rl, R5b, and

R6. TABLE Il No. RL Rol) Rob 21 4-fluorophenyl nethyl nethyl 22

4-fl uorophenyl nethyl ethyl 23 4-fluorophenyl nethyl propyl 24

4-fl uorophenyl nethyl vinyl 25 4-fluorophenyl nethyl cyclopropyl 26

4-f | uorophenyl nethyl cycl ohexyl 27 4-fluorophenyl nethyl nethoxynethyl
28 4-fluorophenyl nethyl nethoxyeth 29 4-fl uorophenyl nethyl

1- hydroxy-1-nethyl ethyl 30 4-fl uorofhen mel-kyw - CO2H 31 4-fl uorophenyl
met hyl phenyl 32 4-fluorophenyl_,me yIT4- orophenyl 33 4-fl uorophenyl
met hyl 2-am nophenyl 34 4-f1 uofo yl nDR | 2/met hyl phenyl 35

4-f| uorophenyl nethyl 4-nethyl phenyl 736 4-fl ophenyl net hyl

4- met hoxyphenyl 37 4-fl uorophenyl t hyl 4-(propanesul fonyl)phenyl 38
4-fl uorophenyl nethyl 3-benzo[1l, 3Jdi | -5-yl 39 4-fluorophenyl nethyl
pyridin-2-yl 18

which are 2’,6-spiro[1,3-dioxane] derivatives of 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-ones. The
first aspect of Category | relates to compounds wherein R units have the formula:

.H
/
—N

\—RB

R5b':

Table Il herein below provides non-limiting examples of R', R®, and R®.

TABLE 1|
No. R’ R> R®
21 4-fluorophenyl methyl methyl
22 4-fluorophenyl methyl ethyl
23 4-fluorophenyl methyl propyl
24 4-fluorophenyl methyl vinyl
25 4-fluorophenyl methyl cyclopropyl
26 4-fluorophenyl methyl cyclohexyl
27 4-fluorophenyl methyl methoxymethyl
28 4-fluorophenyl methyl methoxyethyl
29 4-fluorophenyl methyl 1-hydroxy-1-methylethyl
30 4-fluorophenyl methyl -CO,H
31 4-fluorophenyl methyl phenyl
32 4-fluorophenyl methyl 4-fluorophenyl
33 4-fluorophenyl methyl 2-aminophenyl
34 4-fluorophenyl methyl 2-methylphenyl
35 4-fluorophenyl methyl 4-methylphenyl
36 4-fluorophenyl methyl 4-methoxyphenyl
37 4-fluorophenyl methyl 4-(propanesulfonyl)phenyl
38 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl
39 4-fluorophenyl methyl pyridin-2-yl

18



WO 03/ 024973 PCT/ US02/ 30133 40 4-fluorophenyl nmethyl pyridin-3-yl Cl

Bocce ~H Bocce Na N\ Cbz NNIH Cbz' N Cl 1 Reagents and conditions: (a)
NaH :::; ow0@bp24072 Reagents and Conditions: (b) SOC 2, MpOHUSP2/8013H ~ F O
ONNIN+ 1l Im:>=/ N Cbz C Cbz N 2 3 Reagents and Conditions: (c)
NaOH, CH2Cl 2/water, rt 18 hours. FF OOdN N ,NiNOChz Chz 3 4
Reagents and Conditions: (d) 03, CH2Cl2, DVM5, -78 Cto rt 18 hr. F F e NN
O NO NJI Chz Cbz O 45

F
H F ?
~ N 0 c
| + E— N
N
Cbz” al
7

F F
\©\i \©\)OL
d
N e
I:>:
/N e

40 4-fluorophenyl methyl pyridin-3-yl
Cl
Boc\ . H Boc\ N
a
] + —_— | :>:
N N
Cbz” H Cbz”
Cl
1
Reagents and conditions: (a) NaH
Boc H
N b N
N — N
Cbz” Cbz”
1 2

Reagents and Conditions: (b) SOCl,, MeOH

|
N
Cbz

2 3

Reagents and Conditions: (¢) NaOH, CH.Cl/water, rt 18 hours.

Chz Chz

-
| (0}
N

3 4

Reagents and Conditions: (d) Oz, CHxCl,, DMS; -78 °Ctort18hr.

F F
m \©\/ﬁ\
N —= > N 0
|:>:o | j
N N 0

Cbz Cbz

4 5
Reagents and Conditions: (e) ethylene glycol, TsOH, toluene, reflux 18 hr.
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Reagents and Conditions: (e) ethylene glycol, TsOH, toluene, reflux 18 hr.
19 WD 03/024973 PCT/US02/30133 FFOOD NOf 30 NN~~p OCbz NDOH N 5
6 Reagerwe oanzhoConditions: (f) H2: Pd/C, MeOH, rt 4 hr. PCOUSh2/B01B3p N O
/ N9 NOIN NODO NM\~pDHNSCH3 6 N N SCH3 7 Reagents and
Conditions: (g) NaOH CH2Cl 2/water, rt 12 hr. F/ OO NO- NO OND F
N~~D :XON"N N Y'SCH3 N~ SCH3 7 8 Reagents and Conditions: (h) NaH,
DV, 0 Ctoit, 3hr. F N, XOD~p >0 00-1711 FO i N/ " 1NN
NA SCH3 VA SO2CH3 8 9

m L L m
/

5 6
Reagents and Conditions: (f) Ha: Pd/C, MeOH; rt 4 hr.

H

Fm

XD FA X

SCH3

SCH, SCHz

7 8
Reagents and Conditions: (h) NaH, DMF; 0 °C to rt, 3 hr.

Reagents and Conditions: (i) Oxone®, MeOH/THF/H20; rt 2 hr.

20



Reagents and Conditions: (i) Oxone , MeOH/ THF/ H20; it 2 hr. 20 WO
03/024973 PCT/US02/30133 O0:0101 O 1 FN\~-ODF -0 NN-"NH |SO2CH3
N 9 H3C' woo3eagents and Conditions: Q (a)-(-)-nethyl bereglsnt/sm33s 100 C 3
hr. EXAMPLE 1 Spiro [1 3-di oxol anef 2

61-2-f2-(4-fl uorophenyl)acetyll-3-f2-(1-phenyl et hyl am no) pyri m di n- 4-

yl | -6, 7-di hydr o- 5H pyrazol of | , 2-al pyrazol -1-onel (10) Preparation of

4- et hyl enepyrazol i di ne-1, 2-di carboxylic acid 1-benzyl ester 2-tert- butyl
ester (1): To a suspension of NaH (3.81 g, 95.4 muvol) in DVF (80 nlL) is add
dropwi se a solution of N-Cbz-N -Boc-hydrazine (12.1 g, 45.4 mmol) in DW
(20 nm.). The reaction mxtupe is stirred about 20 m Qutes and

3-chl oro- 2- chl or onet hyl- pr opene 2.8 nL, 50 D i s mdded dyopw se and
the reaction is allLofed Yo £tTY} ay/ rgom t enper ; i t\the/repction is
conplete by TLC Th& ré Fon_i s part t hyl
acetate and water, the water/ | ayer being extracted several tines nore with
sol vent. The conbi ned or gar | ayers are dried, fily ed, and concentrated
to afford the desired praduct; as a clear oil which s ed without further
purification. Preparation - et hyl ene- pyr azol i di n&= &garboxylic acid

1- benzyl ester (2): To a sol ui¥oh of crude 4-m et hyl enepyrazol id ine-
1,2-d icarboxyl ic acid 1-benzyl ester 2-tert-butyl este (30 g) in
met hanol (300 nL) is added t°hi onyl chloride dropw se at 0 he reaction
is warnmed to roomtenperature and stirred an additional 1 urs.
Concentration of the reaction in vacuo affords a yellow oi |l which
crystallizes upon standing to provide 23 g (97% vyi el d) of the desired
product as the HCl sal t Red@emipand &oidiiansof) ()-(->-methylbenzylamine, 100 °C 3 hr.
2-[2-(4-fluorophenyl)acetyl]-4-nmethyl ene-pyrazolidine-1-carboxylic acid
benzyl ester (3): Sodi um hydroxi de (g &% E13 nmml) is dissolved in a 1:2
wat er/ net hyl ene chloride solution ( 6 nE? with rapid stirring foll owed by
t he additi Spiragff xoldne] 256 i ipHemgd)e 2ytixnheny aghino) pyrhpidin-d=gt er |
2, (0.62 g, 2.8 mol) ajy.bMRVLRITREhHaLEISH A pirhebri ARBEAY] ) acetyl 21

Preparation of 4-methylenepyrazolidine-1,2-dicarboxylic acid 1-benzyl ester 2-tert-
butyl ester (1): 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 unit the reaction is complete by
TLC. The reaction solution is partitioned between ethyl acetate and water, the water layer being
extracted several times more with solvent. The combined organic layers are dried, filtered, and

concentrated to afford the desired product as a clear oil which is used without further purification.

Preparation of 4-methylene-pyrazolidine-1-carboxylic acid 1-benzyl ester (2): To a
solution of crude 4-methylenepyrazolidine-1,2-dicarboxylic acid 1-benzyl ester 2-tert-butyl ester, 1,
(30 g) in methanol (300 mL) is added thionyl chloride dropwise at 0 °C. The reaction is warmed to
room temperature and stirred an additional 18 hours. Concentration of the reaction in vacuo
affords a yellow oil which crystallizes upon standing to provide 23 g (97% yield) of the desired
product as the HCI salt.

Preparation of 2-[2-(4-fluorophenyl)acetyl]-4-methylene-pyrazolidine-1-carboxylic
acid benzyl ester (3): Sodium hydroxide (0.12 g, 3 mmol) is dissolved in a 1:2 water/methylene
chloride solution (30 mL) with rapid stirring followed by the addition of 4-methylene-pyrazolidine-1-
carboxylic acid 1-benzyl ester, 2, (0.62 g, 2.8 mmol) at room temperature. (4-Fluorophenyl)acetyl

21 ;



WO 03/ 024973 PCT/ US02/ 30133 <chloride (0.39 nL, 4.2 mmol) is added and ther
reaction is allowed to stir for 18 hours after which tinme the reaction

m xture iwodBlzwesl with water (10 nL) and the |ayers all owed/uso2/3mEpar at e.
The aqueous layer is extracted with nethylene chloride, the organic |ayers
conbined, dried, and filtered. Concentration in vacuo affords the crude
product which is purified over silica (1:3 ethyl acetate/hexane) to
provide 0.54 g (62 %yield) of the desired product. Preparation of

2-[2-(4-fl uorophenyl)acetyl]-4-oxo-pyrazolidine-1-carboxylic acid benzyl
ester (4) chiQider(@.3g e, 4.2 mwhlid asided ardgher reastiontis allpwed to stir for 18 hours after which

2-[2-(4-f IthQ'ﬁ%DrQ&ﬂMA %lxﬁﬁ@fg)ﬁlldted‘lvvlth%'ftéﬁwoe}ﬂlg X 0 [h@lé%’/’eis@ll&ﬁb'd]to SehaR@xyTe acid
benzyl ester, ne chl ori énefa at -78 C

until theagyoyt ‘aéﬂ‘ﬁ 'Sr%‘fré‘g‘?’%w'g‘ %% 88 IB?AWEPH\érgé‘B'ﬁPé{%rSS?m%Q%dn Fenoved and
di et hyl sidréd xtaheer(tr@tic3n mcuo fforésitie druaeprotutbwhichais piriied gwdr aiidadm:3#yowed t o
warmto r 2 &, vl ofbif ARKSorodlize sol vent is renmoved in
vacuo and%?%éte&%%%{t@ 56(/§? ggﬁff g% %ver si | le%% (1: 3 ethyl

acet at e/ hexane) to afford 0.15 g (53 %yield) of the desired product as a
clear oil. Prgpajaddtionrof 2f2- (4-fluorophenyl)acetyl] -4-0xo0- pyrazolldine-1-carboxyllc acid

ohr boxyl | BO BetEaAy 2ok patis BiteiEe i SAARAE BV PAE TN ARRLT S0 1 ap
i s char gethevwleRe-prazdidive t-ophexyld Scaicenzy ¢stetr bk@zwmeﬁzmhblﬁiinm@tfwlen@ahl@'@%yl ic
acid b enz¥15 rﬁf_s)ta? 8 & urtitthds cjﬂjtlorq'petagns%e)oolor B8 o 6Ok re(nﬁavg@arm— 112

nol ), tol uenesul oni c acl and tol uen mxture is

heat ed t o dinegthisuifpdde @23 )e is 99?1%4‘5%6*??6@?&“?%?%'07‘ ﬁ"‘\‘?’&g ffow%”@ t%rOBF‘ovvn oi |

whi ch is tek@fatup and stir @ri2 €hdyrs. et seteiist rambiadd@OBcudlandable eesdtirgari perifiedat ed t o

a browmn o ' I I

acet ate/ hé%‘?irﬁlci“g{eq%a& g%g(gae)g%é@h{(@gs élg%se}lj%% éi%&q‘fe Qj\éﬁred%wgg?%gg%%?%duct

Prepar ati @ of

spiro[ 1, 3-di oxol ane[ 2", 6] - 2- (4-fl uor ophenyl ) -1-pyrazolidin-1-yl - ethanone
6):

(Spi) ro[ 1, 3- di oxJTrenpsqtion of spisold 3-dioxofangl2. ¢l-4:12H{¢ lyarerp erfyf)acet\{%g‘gfzo&'fng M- carbo

xyl i c aci dardeeyiydcidisdnzyl|ested] (5): 4B fragk fitledrwith b Ders-Stiristeapl iv edrded 2rig{4anol and

Pd/ C (40 Wgrob%g%ggtgh4 Pl yra}glki%' 10&1r50§yl&;g Wﬁ bQ«)ﬁWe@Qﬁ Qaﬁ% 94 Z%n%?)r r(r)

Hydr ogenat1 on cat al IS
renoved byetivieng glygol @r?%‘ﬁdﬂ%@mpi) It‘?'\ﬂ'%leé“‘fe@ﬁé‘é‘?\f‘ﬁogf@b af‘ﬁ’\t%%@of*& a?'?eor d 265
My (99% Yingkidhke is RfatddN@refi@sior :Bdby@ rieshushcergatad taallaéUottal b&@hiotl whiBh Bpeakeatp on of

Spl ro[ 1, 3-dj | a

pyr| i dl né Q‘Hg%, %%Wﬂbh?ﬁ drqed a%_dl_% r{l‘?rﬁ%}[a[tc%%i tg' LJ J}”’?ﬁé‘réfbd% (Eﬂ%utl on of

spi r o[ 1, 3-obtfinest & mn@[dzvver@]m@(eemtacp@tﬂﬂwpmw)to qffo-r %Q(ﬂgﬂ(% ¥ield) of the

- y| - et hanQRGyred®rodi&b> My, 1 mmol) in dichloromethane (2 ni) is added

2- et hyl sul fonyl - pyri m di ne-4-carbonyl chloride (375 ng, 2 nmol) followed
by dropwi se addition of a 1.0 N aqueous solution of sodium hydroxide (3.5
mL). The mi xt (RAreparation afepive[d |3ydistolanei]6la2-(4fbwnophenykt-ayareidint-yB days. The
reaction Ie%ha(i"nloh&'i(s:dSWot[{'&gigxolane[2’,4]-2-[2-(4-ﬂuorophenyl)ace’tyl]—pyrazolidine-1-carboxylic acid

benzyl ester], 5, (400 mg, 1 mmol) is dissolved in methanol and Pd/C (40 mg) is added. The

solution is then hydrogenated of a Parr® Hydrogenation Apparatus for 4 hours after which time the
catalyst is removed by filtration and the filtrate concentrated in vacuo to afford 265 mg (99% yield)

of the desired product as a pale tan solid.

Preparation of spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-1-[2-(2-methylsulfanyl-
pyrimidine-4-carbonyl)-pyrazolidin-1-yl]-ethanone] (7): To a solution of spiro[1,3-
dioonane[2’,6]-2-(4-fluorophenyl)-1-pyrazolidin-1-yl-ethanone, 6, (265 mg, 1 mmol) in
dichloromethane (2 mL) is added 2-methylsulfonyl-pyrimidine-4-carbonyl chloride (375 mg, 2
mmol) followed by dropwise addition of a 1.0 N aqueous solution of sodium hydroxide (3.5 mL).

The mixture is vigorously stirred at room temperature for 3 days. The reaction is diluted with
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WO 03/ 024973 PCT/ US02/ 30133 dichl oronet hane (10 nL) and washed with water
(10 nL). The aqueous | ayer is back-extracted wth dichloronethane (10 ni).
The conbiwedsoegani c | ayers are washed with a saturated agqoeaise2/3aButi on of
sodi um bi carbonate (10 nL) and brine (10 n.), dried, filtered and
concentrated in vacuo. The resulting crude material is purified over silica
(1: 1 hexane/ethyl acetate to 100% ethyl acetate) to afford 314 ng (75%
yield) of the desired product as a clear oil. Preparation of

spiro[ 1, 3-di oxol ane[ 2", 6] - 2-(4-fl uoropheny Igl 3- (2- met hyl sul f anyl -

pyri ni di ndighipromethane (f0imLo ped »swwwamﬂ@[(io oL ]Tﬁyraalmvs @vefr»%qadc S}ffacfed

Spiro[ 1, 3wgth Qi&ﬁ]br@ﬂi@{hane @b ml). The combined organlc layers are washed with a saturated

(4-f1 uorophen t hvl sul f.an pyrazol i di n-
1517 ot Gty bocioh BspifuicategRits AT oRY b (RAAE) e ity Py 202 B
sol ution |cgnophfea1ecb1ddw0dWb@@ﬁ@’@g\ﬂwem&ﬁml inpurifiechoves iigad vd ihexene/etidlaH (45 ng
of a 60% disRekS| R diky BEARE)Ab arfhd 314%nd (78%BAeld) 8t thd déeired PrBdUcR AL EIE4H ol.S
allowed to gradually viarmto roomtenperature then the THE is renoved in
vacuo. The resulting residue is dissolved in dichloronethane and washed

with water. Thergouationsf spiyell 3ioﬁ;oxbmnh[-2’,ﬂxz-l(‘aﬂmtudplvdn'ulh-3r(ﬂ-l®ﬂ3dﬂuwfeml- t he

organic | ’ ovi de

t he crude ﬁrn? d’???’\kﬁq@h‘?@g 5613{345913 eﬁ’g i ca'?e? ﬁo&B‘rOYﬁgHBé&cée?]te tée]c%/o 5%
to 10%to (%wonhemm;ﬂl-mﬂ-wwwlf@ﬂmvnna@@ft éncef?ortya PHREHIF-144- eﬁﬁn‘zr@b T6689i el d)
of the de%dg' 85 Pﬁ%qé:@lss'éﬁ/e@mymﬁ QYHL? OttigsolUtbre i &ienlad@d dépwise via cannula to a

oo 1o LS Dl o PR o B AR i

sol uti on afloveyite gfadyaBy walnoir odcanienBerafe-then the THF is removed in vacuo. The resulting
2-(4-fluor, %8&?1@@& %sofseé A dmﬁﬂbmqeﬂéhé Masﬁé/cf \Mm \ﬁielteﬂ 4’hé’ étiye@us iyl Bpd&- SH pyraz

ol o[ 1, 2- a]pyrazol -1-one], (44 t han I/vvater (5 nmL
of a 2:1: zequﬁc}addwtem%S%awe omaa'ﬁmyeré arg “é’mb.'ﬂﬁ &He%f‘"dd?{ﬂ??é‘"?t? PBEULdRi um
per oxy non@sdavlde atesgrudedrddiubiyhidd.iglpunifiel gver slica@toors. etijhacetatet@Ged tori0%go 20% owed t o
warmto r t ,
aqucous | Aot SEREIAERIEE dokd G BRERD FHE L frof Rl E Ry iZols . oy e
conbi ned, dried, and concentrated in vacuo to afford 45 ng (95% yield) of

the crude desi rFe ALY spinbTH Sliid@lahe B, 8] R{Efudtbplidigl)Iubhtamdeulssigl-sul f one

ol anel SIS o B S A g 7o 8ol o3RI 21 1 >
benzyl am rwbypiymamﬁbl R+{4-flugrdghedy])B3-@inmatittsoHaiA-qyyimalined-p]-a.7-2ingdrepHayakeldl.8ne]
(10): a'z&nI fe 3t(g$ m%{é'qiﬁn%ﬁ r{ﬂhig‘méfhgﬁdmﬁlgt'e%%L%ﬁa@lTZ mlxture) is added

2(4f|uor nesul pyrimdin-4-yl)-
di hydr o- SHTWFSQZ'@PB "I‘OZOdP’iﬁ/K%PZ@PWT RSFPé]’mO@SU'BFeé&ZP@w % ”H%‘é)d? veed Werei n
SboveI (180eeﬂi§on i0 albdved TN tﬁFUdn(tS%pe(ratlhreapdmbhed belhgsen YOH,Glbmewdtét, k) ar ef
issolved in to C for
3 hours, &4oi% Ilafler P egtracp%)wnh Sa eng %E%r\{@cﬁ the J;%%' ch%?}E r%%gos@;ﬁ :3 ér%\c}é%go The
resul ting cpwntﬂ%ted Iiﬂsvawrtfp ﬁffoé@45)mé(95§/q Yigldf KhECEHdEﬁMé?’ predugtwaiph @ naixtEsr d 77
mg (70% Yo @bdliidiRide bREsueSd d-RGvhth @Akel wltsouBfubtedr bowicstdhi d.  1H NMR (CDCI 3,
300M—Iz) S1.60 (d, 3 H J= 6.9 H), 3.92-4.09 (m 8 H, 515 (q, 1 H J
5.1, 6.9 Hz), 5.67 (d, 1 H J=5.1 Hz), 6.41 (d, 1 H J= 5.1 Hz),
7. 01-7.07 (m ?réﬂ)aratibn%siiird[3,3(diqx07anle52,’,6]82-@8‘lt(ochphbnﬂ)-3-.]](2-:¢$)5(,a)kmpﬂ1)(!- ES| - MS:
mz (rel

benzylamino)pyrimidin-4-yl]-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one] (10): A solution of
the crude spiro[1,3-dioxolane[2’,6]- 2-(4-fluorophenyl)-3-(2-metanesulfonyl-pyrimidin-4-y1)-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one], 9, prepared as described herein above (100 mg, 0.23
mmol) and (S)-(-)-a-methyl-benzyl amine (2 mL) are dissolved in toluene (2 mL). The resulting
mixture is heated to 100 °C for 3 hours, cooled to room temperature and the solvent removed in
vacuo. The resulting residue is purified over silica (1:1 EtOAc/hexanes) to afford 77 mg (70%
yield) of the desired product as a yellow solid. '"H NMR (CDCls, 300 MHz) & 1.60(d,3H,J=
6.9 Hz), 3.92-4.09 (m, 8 H), 5.15(q, 1 H, J=5.1, 6.9 Hz), 5.67 (d, 1 H, J=5.1 Hz),6.41 (d, 1 H, J=
5.1 Hz), 7.01-7.07 (m, 2 H), 7.26-7.43 (m, 7 H), 8.18 (d, 1 H, J = 5.1 Hz). ESI" MS: m/z (rel
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23 WO 03/024973 PCT/ US02/ 30133 intensity) 474.27 (100, Mt+H). Anal.

Cal cul ated for C26H24FN503 0. 25H20: C 65.33; H 5.17; N 14.65. Found: C

65. 22; HW098/024973.4. 19. PCT/US02/30133
Spiro[ 1, 3-di oxol ane[ 2", 6] - 2- (4-fl uorophenyl )-3-[2-(1-(S)-net hyl -2-

met hoxyet hyl am no) pyri mi di n-4-yl]-6, 7-di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol -1-0
nel]:"H NWR (CDCI3, 300 MHz) S1.31 (d, 3 H J =6.6 H), 3.42 (s, 3 H,
3.48 (d, 3 H, J-48Hz) 407411(m 6 H) 416(d 2H, J = 3.6 Hz),
4.20-4.30 41-
7.46 (m ZFPf)Slfy)éml? (180, M(’flﬂﬁ /’J’aLCS'Cli'afFQSOf CEE’,F‘*FN%OWZO qéqn}»q Ht5|_%7$f“t y)

442. 25 (10@,65MFdury: @Bab2; H £88; oud4atoed for C22H24FN504 0. 25H20 C 59.25; H
5.54; N 15.70. Found: C 59.37; H5.17; N 15.52.

Spiro[ 1, 3-di oxol an 4-f| uoro henyl benzyl am no) pyri m di n- 4-
yl1-6, 7-di hydr oﬁpquﬂg Eﬁﬁ[%éShZ @cf&pw lzlibﬁgr]ne&m'r? NVR (CDCl 3, 300 MHz)
S 3 61- 3. £ﬁﬁaﬂ(dﬂletl@iﬂeh"ﬁlno)rﬂyrlﬁﬂdlr(Aliyl] 87- dHydrd 5A- p§ra8&o[h‘l&)a]pyféz&9 -dnd): UNKR @pel,5. 2

) S T T ALl e S Al AT G e e

460. 1775. H), 4.16 (d, 2H, J = 3.6 Hz), 4.20-4.30 (m, 1 H), 6.44 (d, 1 H, J = 5.1 Hz), 7.04-7.10 (m, 2 H), 7.41-

Sﬁ%{ ﬁglllpf“;dde%obm%[% (@817, 21 [ibyieso e o Atohdyf AroeS 1Bkl Ry dr Xy 2

ani no) pyr |‘%¥CG|8F?MQF3923H2€N7%Q PRIUPOC SRRV T 2FBINTPT 02 Faysy F 2267 - H 2-0AdY 199344 NVvR

(CDAI3, 300 Miz) S 1.25-1.31 (m 9 H), 4.05-4.11 (m 9 H), 548 (d, | H J

= 8.7 Hz), 6. 43p(rol],3tdiddplade[2,652-U-fo)ophehyl)-3-[2-hebS/lanrino)Britd)din-4-yI¥a,7-dihddo( m 2
I\/i++E|) 17ng‘&: r_'pal?‘ajggﬂ%oeg@;az%l ey HRMRR (CBEE 308 AFZC23 FREFABH, £49C4.8PE!2

Spl ro[ 1, 3-Hieacodird[629 (8] 1 I2-A215.2 Hab P 8P &RYN) 2 18). F 21 &P dmobHb P &hilhbY Syri mi d

in-4-yl]- 6,2/ Fiz) A HRWE 91725(%1 Wér%ﬁ;@'CQJngFRIE,@JGBH agot 7eb (NS, fOLmH&WKsCDCI 3, 300

M) S 0.59-0.64 (m q. = 12.3, 6 Hz), 2.78-2 82(m1

4.06-4.11 =
ED 1 Hz), 7.04- ( Eﬁ@:ﬁ'dxﬁ'aﬂﬁ%@ 6§7§Xf2’%“?’@£9e’ty%§q§ ﬂs) ”ﬁ@%z r(“’d’m%‘i ng'lgé”hyl'prggg' 1 He).
ESI - ME: rﬂimnoowellmdln HyEH Eidthygro-BHPyR401¢[1,8@]pyraeaifone]: 'H NMR (CDCl;, 300 MHz)

imdin-4-y I(lg yrazo p)y -one (CDhC 3,
300 M) 9 G2 M TS @ B8 17 Gl i)~ T HY HRR Cicy ) CaiabOhe, 1 1y

6.47 (d, 14582047 (M EH)LFddmp 4562658- 7. 16 (m 4 H), 7.26-7.45 (m 4 H), 8.22

(d, 1 H J=5.1Hz). ESI+ M5 nlz (rel. intensity) 478.1 (100, M++H).

Anal . Cal cul at egofarg é}%éhﬁ%%ﬁ%‘?ﬂﬁm@opﬂwg 12-%eyBdpréSiantthdipyRiridi-ifts, 26

Found: C 61.26; H 43

SB:JPO[ 1, 3-cifveredirbnveqzoiof 1@ alprazal- tongdr GPWUR($EC!8 3pOMHE) 1§ (QPHOBLM\A A no) pyr
|3 B“odkﬂz 4- i 47, oF, Jdl5‘l|2)8d6ﬂz)5t+79}ﬂ8ﬂrﬁ|ﬂ[l)1436ﬂ]1m(r’ﬁ?62|9 J, 423 aneH), 515;1<NMFH)( CDCl 3,
6.49 (d, %%(8 'i‘g"i ﬁ%%g»éﬁ(”? %@ %%?7%“61 24 533%@(1_551%)1-558,'—8 23’

(d, 1 H, J\AS:H;‘FIZ(tell-lzi)enSltEE192W$100an+F()rel intensity) 478.1 (100, M++H).
Anal . Cal culated for C25H21F2N5Q3 0. 5H20: C 61.72; H 4.56; N 14. 40.

Found: C 61. 84;gpkibi32dloxolhdig;62.8-(4-Rsbrophenyl)-3-[2-(2-fluoro-benzylamino)pyrimidin-4-yl}-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one]: 'H NMR (CDCl;, 300 MHz) & 3.96-4.10 (m, 8 H),
474 (d, 2 H, J = 6.3 Hz), 5.73 (s, 1 H), 6.47 (d, 1 H, J = 5.1 Hz), 7.03-7.16 (m, 4 H), 7.26-7.45 (m,
4 H),8.22(d, 1 H, J=5.1 Hz). ESI" MS: m/z (rel. intensity) 478.1 (100, M"+H). Anal. Calculated
for CpsH,1FaNsO3 0.75H,0: C 61.16; H 4.62; N 14.26. Found: C 61.26; H 4.39; N 14.13.

Spiro[1, 3- 6d'102@ é‘{‘@r{ 7} Hdezl 084 W(ni '9%@@&‘(%“%’!—1]: 38 b?—rzf 8Bl @aros b@ﬂ 2(Han0) pyr

Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(3-fluoro-benzylamino)pyrimidin-4-yi]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one]: 'H NMR (CDCls, 300 MHz) & 3.96-4.05 (m, 8 H),
4.69 (d, 2 H, J=6.3 Hz), 5.79 (s, 1 H), 6.49 (d, 1 H, J = 5.1 Hz), 6.98-7.16 (m, 4 H), 7.28-7.45 (m,
4 H), 8.23 (d, 1 H, J=5.1 Hz). ESI" MS: m/z (rel. intensity) 478.1 (100, M*+H). Anal. Calculated
for CasHaiFoNsO3 0. 5H,0: C 61.72; H 4.56; N 14.40. Found: C 61.84; H 4.21; N 14.28.
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Spiro[ 1, 3-di oxol ane[ 2", 6] - 2- (4-fl uorophenyl )-3-[2-(2-trifluoronethyl -benzyl

am no) pyrweoiodiomoa3 yl ] - 6, 7- di hydr o- 5H pyrazol o[ 1, 2- a] pyr azecTasonaji33 ' H NVR

(CbCl'3, 300 MHz) S 3.95-4.08 (m 8 H), 4.91 (d, 2H, J = 6.0 Hz), 5.79 (s,

1H, 6.50(d, 1 H J=51Hz), 7.06 (t, 2 H J =28.7Hz), 7.39- 7.44 (m 3

H, 7.52-7.57 (m 2 H, 7.72 (d, | H J =7.8 Hz), 8.23 (d, 1 H J =25.1

Hz). ESI+ M5: nfz (rel. intensity) 528.2 (100, M++H).

Spiro[ 1, 3-di oxol ane[ 2", 6] - 2- (4-fl uorophenyl)-3-[2-(3-trifluoronethyl-benzyl
0 | -.1- 0n; H NMVR

o) PY L 6 b Y ST R Y i Rt s, T
é |2—|)4 (g 5Q- y{]di?dlh)ldro ﬂHsyrszolbl[EHz}a]pyrzde@-oﬁfe]o& MR (2DEN, 300 V88 §. 8254108 (6, H) , "

+
Spl ro[1, 3- bxo ghg_[‘f I_%%H %Zgﬁ ’éjsﬁéé 1eH ingq%; ?ﬁ% L%ﬁg Jbzésnﬂﬁggﬁm% ) pyr
i mi di n- 4- yi4pL@, 7H), dﬂﬂ;ieﬁ?d%%ir?@z(@ﬂdﬂ 11"27%1 py8-az @ 1 1. néyl:H). Hﬁ%l\)ﬂts( CcDCl 3,

300 MHz) %,g(raom@ng}@)mﬂa;odﬂ/;mﬂ 75 (d, 2 H J =6.0 Hz), 5.86 (s, 1 H),
6.49 (d, 1 H J = Hz), 7.02-7.08 (m 2 H), 7.39-7.50 (m 4 H), 7.63

d 2H J= 8 8. 23
l( nt ensi t y) 52 g8 SLp 4(')_5[ }?CF'OXOII'W- _Q_O%]-Z %{Jl_lijoro h?n8g3][2-lr;éz-t}lfluo§>§rllse£ C}A\/Eenz%rﬁmé)é)?,mld n-aspect
of Cat egordyyl}i6, bwkmdmjﬁdsyremmbéa ppezqbéionel: HJWMI& K2Cls 300 Mglz)l B-FoH P4 ehe

I coI for t n I tion;of 4i I
Gevcri bed WO AT EREHEy BB BANE (12PR0 @1 AL D61 kBhFIOTRbERIE2 R TR, )

Cbz N->= G2 (0 aH) B-24kgddémtso- hHE- EShMS: |"1%¢§e' 'Te&f'tyﬁp%ﬁp% @Pﬂe NbTH)CO| TsCH,

t ol uene, reflux 18 hr.
Spiro[5',5" - di rapirbly)3-dlox3lack|2)6a2¢f-BiordpherBHE42-{2-lvorcamEneytgnhihe)ByriRin-4-yi[- SY‘ met hy

| benzyl am |1h 0 one
TG (AT i 8 DRSSyl o]
6.9 Hz) ﬁwsd@iislimHs) Bip6 (31 6(49r<ds1H|J=|-'B1Ha> 092-3:08 fm ). 7 FIFO(% 31

(d, I @ iés(h iz*‘H)J 541@1) (8028 (B4 H Iy 3.1 Biz)= ESI"Qudtaniz (8 |rﬁéhs(c)l)1528 2440 = 6.9
Hz)641 H 4.8 Hz), 7.04 (t, 2 H J =18.7 H), 7.28-7.42 (m 7
H, 8.18 ( ? H, J 48Hz) ESI- M5 mz (rel intensity) 5162(100

M++H) Anal . " Cal cul at ed for C29H30FN5O3: C 67.56; H 5.86; N 13.58. Found: C

67.46; H 5.44; Meliafdds endomEs 0y ARé2Eehdispéddsdiéfdh3d B3ompounds can be

prepared by substituting 1,3-propylene glycol for ethylene glycol in the preparation of intermediate

5 as described herein to afford intermediate 11.

F F '
a
\ ° \
z” (o]

4 1
Reagents and Conditions: (a) propylene glycol, TsOH, toluene, reflux 18 hr.

Spiro[5’,5'-dimethyl-1,3-dioxane[2’,6]-2-(4-fluorophenyl)-3-[2-(1-(S)-methylbenzylamino)-
pyrimidin-4-yi]-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one]: 'H NMR (CDCls, 300 MHz) §0.92
(s, 3H), 1.13 (s, 3 H), 1.61 (d, 3 H, J = 6.9 Hz), 3.45-3.58 (m, 5 H), 3.84 (br s, 1 H), 4.07-4.11 (m,
1 H), 4.31 (d, 1 H, J = 11.4 Hz), 5.18 (quint, 1 H, J = 6.6 Hz), 5.64 (d, 1 H, J = 6.9 Hz), 6.41 (d, 1
H, J=4.8 Hz), 7.04 (t, 2 H, J = 8.7 Hz), 7.28-7.42 (m, 7 H), 8.18 (d, 1 H, J = 4.8 H2). ESI” MS:
m/z (rel intensity) 516.2 (100, M*+H) Anal. Calculated for CpoHaoFNsO5: C 67.56; H 5.86; N 13.58.
Found: C 67.46; H 5.44; N 13.42.
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Spiro[5',5" -di
| - 2- met hoxy

met hyl

et hyl am rwpEg24973li n- 4-yl ] -6, 7-di hydr o- 5H pyrazol o[ 1, 2- a] pgraBsot/3@isdne] :

NVR (CDCl 3, 300 M) 8 0.95 (s,

Hz), 3.43 (s,
11. 4 Hz),

1 H J=51Hz),

5.1 Hz). ESI-
of Category II

26 i 1 B Ly

3 H,

M5 mz

10. 2 Hz),

(rel.

3 H,
3.48 (d, 2 H, J
4.25 (d, 4 H J =
7.03-7.09 (m 2 H),

7.41-

1.14 (s,
= 4.5 Hz),
5.43 (d, 1 H J =7.5 Hz),
7.46 (m 2 H,
intensity) 484.1 (100,

3 H,
3.61 (dd, 4H, J

1.32°(d, 3 H,

i nfl ammat ory cytokine rel ease inhibiting conpounds
according to t I‘&pwﬂBE}S—Giﬁ’[etHth&-ﬂfokM [cag]e2-(@ffibabshehpvi-[2g 14 Hemgrpemadthasgaf f ol d

16. 5,

1

6.42 (d,

l(?’a? %Q‘ £\J{JC}H RaoWL&R-35E'H NMR (cDCls, 300

6, 7- di hydrl‘diﬂZSBl- }6}95&%6“‘6{111‘2(5&3} By 8261, 31H, J 516@H2), (@i THIRB. 4R [0 8 Hhdd-5t he

formul a -
and R3. TAB E

2GHR S

L 1@8@'4”!—!%“11!

2-f | uor ophigiry}= % ll!éz)47 931 10t Bhiréhyi413048

4- f | uor ophenyrtensiyd 444.1 {100 o phigny |
47 4-f 1 uorophenyl
49 4-f1| uorophenyl

2- cyanophenyl

rifluorometh Iphenyl

uor ophenyl

uor ophenyl

2, 6- d|fluorophenyl
3- cyanophenyl
4-trifluoromet hyl phenyl 50

pld (18] }QVJ ﬂﬁﬁz ﬁi)ns Jlé @ 1 Hng= %wplee@ @f

uorophenyl

| uor opheny en 42 A-f

GhPED D T 287 e S e
46 4-fl uor ophenyl
48 4-f 1 uorophenyl

2-1

4-f | pe st p3pepitRt Fptegoryt inflammalgly SRERS 1eleassiphipiflgAeBIRgYnds 52

4- f | uor opheeytlingtodhapresinhilgpbenate etha® hihdIRé GeteR Scaf6ld hbiftihSfdidda: 53
4-f 1 3-N-acet yl am nophenyl

which are 2’,6-spiro[1,3-dioxolane] derivatives of 6,7-dihydro-5H-pyrazolo{1,2-a]pyrazol-1-ones

wherein R units have the formula —OR®. Table IIl herein below provides non-limiting examples of
R', and R®.

TABLE ill
No. R’ R’
41 4-fluorophenyl phenyl
42 4-fluorophenyl 2-fluorophenyl
43 4-fluorophenyl 3-fluorophenyl
44 4-fluorophenyl 4-fluorophenyl
45 4-fluorophenyl 2,6-difluorophenyl
46 4-fiuocrophenyl 2-cyanophenyl
47 4-fluorophenyl 3-cyanophenyl
48 4-fluorophenyl 2-trifluoromethylphenyl
49 4-fluorophenyl 4-trifluoromethylphenyl
50 4-fluorophenyl 2-methylphenyl
51 4-fluorophenyl 4-methylphenyl
52 4-fluorophenyl 2,4-dimethylphenyl

26

8.19 (d, 1 H J
M-+H) . The first aspect

-1, 3-di oxane[ 2', 6] - 2- (4-fl uorophenyl )-3-[2-(1-(S)-nethy

H

J =6.6

R11



54 4-f| uor ophenyl
4-f | uor ophenyl

4-f| uor ophenyl
3-benzo[ 1, 3] di oxol - 5-
conprise the genera

R which are 2', 6-spi

2- met hoxyphenyl
2- (et hanesul f onyl ) phenyl
4- ( met harwowB o193 ) phenyl

yl

55 4-f1

58 4-fl uor ophenyl
4- (propanesul fonyl ) phenyl
The second aspect of Category I
cyt oki ne rel ease inhibiting conpounds

uor ophenyl
57 4-fl uorophenyl

60 4-fl uorophenyl
I nf

according to the present

4- met hoxyphenyl

2- ( pr opanesulptCarush)/pheny|

| ammat ory

scaffold having the fornula: OO NR1 NO NN

ro[1, 3-

di oxane] deriv

atives of

6, 7- di hydr o- 5H pyr azd

| o[58, 2-

a] pfluareaheny! -

gned N-agRREINRPIreNYN|

fornmula -OR3. Table I

V zgr ei

n ﬂ&lu@WpﬂiHnSlV [

€S DelhbQphéryy €X

anpl es of

and R3. TABLE IV No. 411 yor-op y—pheny 4 or ophenyl
2-fl uor ophenyl 63 4-f|@grophenJPo@pWW@oropheﬁ@WemBﬁmwyWHuorophenyl
4-f| uorophenyl 65 4-f|ﬁBropheMﬁMo®pﬁm¢|flwbﬁmﬁhmaymbm@amﬁww uor ophenyl
2- cyanophenyl 67 4- fiuogrophen opherr 4 41 1enyl
2-trifluororn ethyl rheﬁzl Mfw?ml%% phen Athh ?@medﬁﬁgf yl phenyl
4-f 1 uor ophenyl 2- et hyl FBeny I 4gfpovpphenyor op?r Wa”ﬂsbﬂf%ﬂyﬁweﬁ‘hlenyl 27

59 4-fluorophenyl 4-(propanesulfonyl)phenyl

60 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl

The second aspect of Category Il inflammatory cytokine release inhibiting compounds

according to the present invention comprise the general scaffold having the formula:

which are 2’,6-spiro[1,3-dioxane] derivatives of 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-ones

wherein R units have the formula —OR®. Table IV herein below provides non-limiting examples of

R', and R®.

TABLE IV
No. R R’
61 4-fluorophenyl phenyl
62 4-fluorophenyl 2-fluorophenyl
63 4-fluorophenyl 3-fluorophenyl
64 4-fluorophenyl 4-fluorophenyl
65 4-fluorophenyl 2,6-difluorophenyl
66 4-fluorophenyl 2-cyanophenyl
67 4-fluorophenyl 3-cyanophenyl
68 4-fluorophenyl 2-trifluoromethylpheny!
69 4-fluorophenyl 4-trifluoromethylphenyl
70 4-fluorophenyl 2-methylphenyl
71 4-fluorophenyl 4-methylphenyl

27

s have the

56

59

i nvention

R11

70



WO 03/ 024973 PCT/ US02/ 30133 72 4-fluorophenyl 2,4-dinethyi phenyl 73

4-fl uorophenyl 3-N-acetylam nophenyl 74 4-fl uorophenyl 2-nmethoxyphenyl 75
4-f | uor opwervglo2#73ret hoxyphenyl 76 4-fl uorophenyl 2- (et h&oedishi/anygs ) phenyl
77 4-fluorophenyl 4-(nethanesul fonyl)phenyl 78 4-fl uorophenyl

2- (propanesul fonyl ) phenyl 79 4-fluorophenyl 4-(propanesul fonyl)phenyl 80
4-fl uorophenyl 3-benzo[ 1, 3]di oxol -5-yl The conpounds whi ch conprise
Category Il anal ogs of the present invention are prepared by way of a
convergent synthesis wherein the Runit is in place on the pyrimdine ring

prior to formation of| tH& fi|nal4bompaemlydr b- siA4reRdrhsny, 2- h] pyr azol - 1- one
scaffol d. The foIIomﬁng7sscrenn4mmhbh@@s t he 3gyadelyRfdiopRénycofrpound 16, and
an exanpl e of an integrre n—the—preppration-of “*"gor Il conpounds.
General Scheme for Prle gﬁatlon OB di he EFREFOMRIEMredi htes O OH 0
OCH3 N SCH3 N SCH3 12 7Reacenvbmanmh@whd|tlonéﬂwwa%m5®®l2, VeOH;, rt 12 hr.
OOCCH3 0 CCH3 N b 3 [NTYzSCHSY 1 77 G s g il conditions:
(b) Oxonee, NeOH THF/ H?g;S rt 4YE1rc>Bp|?iéR|I§l\m P 120133 O OOHG
OOCH3 Nc N\ N SodcHI’N 0/ 4-fipgrophensle a gl frifgetiaes ¢oRYIPPEWhs :

NaH, THF; it 12 hr. [O G8H3 |O GHiddkrdBhddyl T [ 2/(propanesulfonyl)phenyl
79 4-fluorophenyl 4-(propanesulfonyl)phenyl
80 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl

(c) phenol,

\* 2

The compounds which comprise Category Il analogs of the present invention are
prepared by way of a convergent synthesis wherein the R unit is in place on the pyrimidine ring
prior to formation of the final 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one scaffold. The following
scheme outlines the synthesis of compound 16, and an example of an intermediate in the

preparation of Category Il compounds.

General Scheme for Preparation of Pyrimidine Ether intermediates

) OH o) OCH;
Z N a, Z N
S EL)\

Hs N SCHs,

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

I _’EH

N~ T SCH, S0O,CHs

12 13
Reagents and conditions: (b) Oxone®, MeOH/THF/H0; rt 12 hr.
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~ON 14 15 Reagents and conditions: (d) NaOH MeOH H2G, it 1.5 hr. O OH O
C 0e NONO 15 16 Reagents and conditions: (e) oxalyl chloride,
CH2CL2/ DNVVO 0B02@27hr . EXAMPLE 2  2- Phenoxy- pyri m di ne- 4- carodrgsh2/shBori de
(16) Preparation of 2-methyl sul fanyl -pyri m di ne-4-carboxylic acid nethyl
ester (12): To a suspension of 2-nethyl sul fanyl-pyrim di ne-4-carboxylic
acid (15 g, 88 mml) in nethanol (200 nL) is added dropw se thionyl
chloride (25 mL). The solution is allowed to warmto roomtenperature and
stir 12 hours. The solutlon |s then concent ate n vacuo and the yel |l ow

solid which remains can qk'én up in net chlorlde and
re-concentrated to afford 1 g (97% yiel d) of the HCl  salt of the desired
product as a white solid. arati ancof N

2- met hanesul fonyl - pyri m di{ge- 4- carboxylic a |d|net ster (13): An
aqueous solution (1 L) of neéoxH{ 211. 7 g, 44 i s added dropw se at

0 Cto a solution of 2-nethyl-sulfanyl-pyrimdine-4-carboxylic acid nethyl
ester, 12, (19 g,86.1 mol) 18n 1:1 nmethanol / THF441 L). The reaction
solution is allowed to VRLDRrtsQnd QRIS BShe IS, #AE nSbhy for 1.5 29 WO
03/ 024973 PCT/ US02/ 30133 ours. The resulting suspension is partitioned
bet ween net hyl ene chloride and water. The aqueous phase is nmade al kali ne
with the addition of Na Hre extracted wi &bl vent. The conbi ned
organic layers are dried, [filtered, and concentirated in vacuo to afford
18.4 g of the desired p > yel how oi L= eparatl on of

2- phenoxy- pyri m di ne- 4- car bgx i @ et hyl esf%r ( NaH (3.5 g of a
‘ MM$N@ plvénol (8.23 g, 87.4

60% suspensi on, 87.4 MRy )

mml) in THE (100 nl) at roomterrperature

2- Met hanesul fonyl - pyri m di ne-, carboxyllc aC|d ne pyl ester, 13, (6.3 g,
29.1 mmol) is dissolved in TH opw se to the solution

an

of phenol . The reacti on fe8oegisp Bd'tt"BS é?)lNaOFMFO'i/EZ%HJrsé"then quenched by
the addition of saturated agueous NH4ACI. The aqueous phase is extracted
with methyl ene chloride gnddhe conbined orgaji cdayers are dried,
filtered, and concentratet’in vacuo to afford crude 0|I which is purified

over silica (ethyl aceta /hexan 2: 3) to aff (2596y|eld) of the
desired product as a whi Fe epa%atlo of
2- phenoxy- pyri m di ne-4-c |d (15): an of 2-

15 16

Reagents and conditions: (e) oxalyl chloride, CH2CL2/DMF; 1t 2 hr.

EXAMPLE 2
2-Phenoxy-pyrimidine-4-carbonyl chloride (16)

Preparation of 2-methylsulfanyl-pyrimidine-4-carboxylic acid methyl ester (12): Toa
suspension of 2-methylsulfanyl-pyrimidine-4-carboxylic acid (15 g, 88 mmol) in methanol (200 mL)
is added dropwise thionyl chloride (25 mL). The solution is allowed to warm to room temperature
and stir 12 hours. The solution is then concentrated in vacuo and the yellow solid which remains
can be taken up in methylene chloride and re-concentrated to afford 19 g (97% yield) of the HCI

salt of the desired product as a white solid.

Preparation of 2-methanesulfonyl-pyrimidine-4-carboxylic acid methyl ester (13):
An aqueous solution (1 L) of Oxone® (211.7 g, 344 mmol) is added dropwise at 0 °C to a solution
of 2-methyl-sulfanyl-pyrimidine-4-carboxylic acid methyl ester, 12, (19 g,86.1 mmol) in 1:1

methanol/THF (1 L). The reaction solution is allowed to warm to room temperature and stir for 1.5
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phenoxy- pyri m di ne-4-carboxylic acid nethyl ester, 14, (1.72 g, 74.8 mol)

I n nmethanol (50 nl) is added a 50% NaCH solution (10 nL) at room

t enper at We.03084%e3 stirring for 1.5 hours the solvent i sPCemsoEshIBh vacuo
and the renmai ning aqueous phase is extracted with ethyl acetate. The
aqueous phase can then be carefully acidified with concentrated HCl and the
white solid which fornms extracted twice with ethyl acetate. The organic

| ayers are conbined, dried and concentrated in vacuo to afford 0.95 g (60%
yield) of the desired product as a white solid. PreIParati n_of

2- phenoxy bpijs-i Fiedpsyéing sespepnys Pastifioned kesveen gyethviege g '%Wlelﬁ’f“?lffﬂtebf-rhﬁ-

pmanoxé- PYi§iesLSipHace Bt hkareiwith &eiadditidibof N@OHESd g5 exra@€d wittodo)veitn Thet hyl ene
chl ori de . . | | ori de
(01 M. Rl IR, A SR cin| Sl N 4T 2
concent r adesirefl proguct davyelogof.ord the desired product which is used without
further purification. F FN OOCI / NO NOa>1 +NON HNJI1,06

Condi ¢ ons: (AP SIS AP A A S RPN E Ao ARt A0 50,
“pJdl N N oféa 60% puspdikich887. Reagh istasidectd aGolatihintdf phenol (8133 aNe¥H mDipkFin THRE10Q hr .
mL) at room temperature. 2-Methanesulifonyl-pyrimidine-4-carboxylic acid methyl ester, 13, (6.3 g,
29.1 mmol) is dissolved in THF (60 mL) and added dropwise to the solution of phenol. The
reaction is allowed to stir for 12 hours then quenched by the addition of saturated aqueous NH,CI.
The aqueous phase is extracted with methylene chloride and the combined organic layers are
dried, filtered, and concentrated in vacuo to afford a crude oil which is purified over silica (ethyl

acetate/hexane 2:3) to afford 1.72 g (25% yield) of the desired product as a white solid.

Preparation of 2-phenoxy-pyrimidine-4-carboxylic acid (15): To a solution of 2-
phenoxy-pyrimidine-4-carboxylic acid methyl ester, 14, (1.72 g, 74.8 mmol) in methanol (50 mL) is
added a 50% NaOH solution (10 mL) at room temperature. After stirring for 1.5 hours the solvent
is removed in vacuo and the remaining aqueous phase is extracted with ethyl acetate. The
aqueous phase can then be carefully acidified with concentrated HCI and the white solid which
forms extracted twice with ethyl acetate. The organic layers are combined, dried and
concentrated in vacuo to afford 0.95 g (60% vyield) of the desired product as a white solid.

Preparation of 2-phenoxy-pyrimidine-4-carbonyl chloride (16): To a solution of 2-
phenoxy-pyrimidine-4-carboxylic acid, 15, (0.19 g, 0.89 mmol) in methylene chloride (10 MI)
containing a few drops of DMF is added oxaly! chloride (0.1 MI). The solution is stirred for 2 hours
at room temperature and concentrated in vacuo to afford the desired product which is used

without further purification.

m.yj : gl* o XA
e

17

6 16
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EXAMPLE 3 Spirol 1 3-di oxol aneF2'

61- 2- (4-fl uorophenyl) - 3-(2-phenoxy-pyrimdin-4-vl)-6,7-di hydro-5H

pyr azol olWp23mb49y3 azol - 1-one (18) Preparation of PCT/US02/30133
spiro[ 1, 3-di oxol ane[ 2", 6] - 2- (4-fl uor ophenyl )-1-[ 2- (2- phenoxy-

pyri m di ne- 4- car bonyl ) pyrazol i di ne-1-yi ] et hanone (17):

2- phenoxy- pyri m di ne-4-carbonyl chloride, 16, (0.066 g, 0.28 mml) in
nmet hyl ene chloride (1.5 nL) is added dropwi se to a suspension of

Spiro[ 1, 3-di oxol ane[ 2", 6] - 2- (4-f | uorophenyl)-1-pyrazol| i din-1-yl-ethanone,
6, (0.05 g, 0.18 nmol )Rﬁaﬁe”asa?‘?‘%0%?“@&?)61%&1)%8'6%}?ﬁ #'ﬁ nL) " cont ai ni ng
NaCH ( 0.0112 g, 0.28 mmol) at room tenperature. The solution is stirred
18 hours and dilyted with additional 2: 5 water/CH2Cl 2. The |ayers are
al l owed to separaff d tRe aqueous phase extracted w tch additiona

met hyl ene chl ori de, JThe d %a i col ayers are conbined, diied, foltered and
concentrated in vacuo to af mr?étﬁ desirgd prg reﬁ'@{iﬁn of Spiro
8 Al

[ 1, 3-di oxol ane[ 2", 6] - 2- C4< LN nyl) -3-(2-phs y-p\ iN
4-yl)-6, 7-di hydro- 5H pyrazol o[ 1, 2- a] pyrazol -1-one (18):/To a sol ution of
A\

spiro[ 1, 3-di oxol ane- NN TNY
[2',6]-2-(4-fluorophenyl) - 14] 20xy- pyri m di ne{4- cAarbog pyrazolidin
e-1-yl ] et hanone, 17, (O QJ\gO O pl ) in DMF (10 é l@ added NaH
(0.024 g, 0.6 mmol) and the resulting solution is stirred 2¥ours. The
solvent is renoved in vacug the residue dissolved in nmethylene chloride
and extracted with water, dried, and re-concentrated to aft§ord the desired
pr _OdUCt . ] Reagents and Conditions: (b) NaH, DMF; 0 °C, 2 hr. o
Spiro[ 1, 3-di oxol ane[ 2", 6] - 2- (4-fl uorophenyl )-3-[(2-fl uoro-phenoxy) pyrim din
-4-yl]1-6,7- dihydro-5H pyrazol o[ 1, 2-a] pyrazol -1-one]: 'H NVR (CDCl 3, 300
MHz) S 3.87 (s, 2 H, 3.98-4.12 (mBEMHLEH. 96 (d, | H J = 5.4 Hz),

7. 09-7. 15 ggﬁro@ES'?&ioxcﬁa@’,ﬁ-é—%-ﬁmro&éﬁ»l)-?:a%%ﬂer(div-p;dri‘ﬁidi|J-4:?I)5,74di3\1dr¥\@H-

03/ 024973 ). ESI- NE l(rlcz, rel ]| ntensity) 465.2 (100,

Me+H) . Anal . Cal cul ated for (434 . . 60.89; H 4.05; N 11.83.
Found: C 61.26; H 3.72; N 11.63. Conpounds which conprise the second aspect

of Category Il gcan he prepar St J it ' _for
internedi ate 6 PiCr?Paﬁ@"c%ﬁ '5°r[g’g’h°€&s?§/aﬁ? ﬁé@i{:&g Lllj'? ﬁﬂﬁg Lgf‘}ejézﬂ}hggo e.

Spi r o[ 1, 3-peliimictieed-garbehyipy(azolidingt-yittteanpny {1F):( 2-PpenenoRyinysineheathamia- yl ) - 6, 7
- di hydr o- s @loride H.IYME i€ Sddeh GropwiPioMz) S
1.75-1. 94%?%'%%%&'@%%82?3%&%%@%%0, ogde (s, 20y, 6 91-H§d | H J =
5.4 Hz), PugBnsomof Spiglt.3-digrolanel2gl-2r(44lotopheny)-ipyrazoligin1yi-ghanope. 60999 g 49
(di 1I H, J).1fB rimd) ia)2:5 ViR CHYBY, stiition (7 @L) dontaimgiNapH (461019 g(ALL0mmbl-attipom Anal .
Cal cul ate or_, C25H21FNA 120 4o 85 D . : 62. 57,
Ha 22 NeTERreT i G sl o sl il aliniya: Shaidh U, TPt

rel ease i rayelsiarg aligwediosepaiels andive eausongphase prEcted wdleadditiond SipttiYISRe ar e et her s
havi ng t henggRermk ofpAt 68 alasmBBied, RBed, At dd cofentrated in vacuo to afford the

desired product.

Preparation of Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-(2-phenoxy-pyrimidin-
4-yl)-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one (18): To a solution of spiro[1,3-dioxolane-
[2’,6]-2~(4-fluorophenyl)-1-[2-(2-phenoxy-pyrimidine-4-carbonyl)pyrazolidine-1-yl]ethanone, 17,
(0.19 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

chloride and extracted with water, dried, and re-concentrated to afford the desired product.

Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-[(2-fluoro-phenoxy)pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one]: 'H NMR (CDCl;, 300 MHz) 8 3.87 (s, 2 H), 3.98-4.12
(m, 6 H), 6.96 (d, 1 H, J = 5.4 Hz), 7.09-7.15 (m, 2 H), 7.25-7.43 (m, 6 H), 8.50 (d,1H, J=5.4
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NS RLNS INN\ R which are 2',6-spiro[1, 3-dithioxol ane] derivatives
of 6, 7-di hydro-5H pyrazol o[ 1, 2- a] pyrazol -1-ones wherein R units have the
formul a -vwB33/03@d e V herein bel ow provides non-limting examsheied R and
R1. TABLE V No. R RL 81 phenoxy 4-fluorophenyl 82 2-fl uorophenoxy
4-fl uorophenyl 83 3-fluorophenoxy 4-fluorophenyl 84 4-fl uorophenoxy
4-fl uorophenyl 85 2,6-difl uorophenoxy 4-fluorophenyl 86 2-cyanophenoxy
4-fl uorophenyl 87 3-cyanophenoxy 4-fl uorophenyl 88
2-trifluoronet hyl phenoxy 4-fl uorophenyl 32 WO 03/024973 PCT/ US02/ 30133 89
4-1 1111 uoHBeEHy MHTBRERYnens A5 SEHER Y 0813l CARIRAE ks QO Sigheny|
91 4- et hyshpbanaxy; N .83 Foaph @vnl26; 2.72; 441 dexret hyl phenoxy 4-fl uorophenyl
93 3- N acetyl am nophenoxy 4-fl uorophenyl 94 2-net hoxyphenoxy
4-fl uorophenyl 95 4-net hoxyphenoxy 4-fl uorophenyl 96
3- benzo[ 1, 3] di deniposndg|whichicpmpiissiresepend agpech pierrsgpry Il can be prepared by
3- (trifl ugueRiihyhlRh&iBe 11 B8inRrhddikds © Phgne@xYerdent byntHebib alittiEathBInN by 99
3-fl uorophenoxy 3-(trifluoronethyl)phenyl 100 4-fl uorophenoxy
3-(trifluoronethyl)phenyl 101 2,6-difl uorophenoxy
3- (trifl uor ometSpirdl) Sriaxgihe]2’, 6D2-(4fuoraahenyhéidriyergxycryrimfdintby berédhydryiHeny |
pyrazolo[1,2-a]pyrazol-1-one]: 'H NMR (CDClz, 300 MHz) & 1.75-1.94 (m, 2 H), 3.82-3.98 (m, 6
H), 4.24 (s, 2 H), 6.91 (d, 1 H, J = 5.4 Hz), 7.08-7.14 (m, 2 H), 7.24-7.42 (m, 5 H), 7.48-7.54 (m, 2
H), 8.49 (d, 1 H, J = 5.4 Hz). ESI” MS: m/z (rel intensity) 460.9 (100, M*+H). Anal. Calculated for

CasH21FN4O4 H,O: C 62.76; H 4.85; N 11.71. Found: C 62.57; H 4.22; N 11.57.

The first aspect of Category llI inflammatory cytokine release inhibiting compounds

according to the present invention are ethers having the general scaffold having the formula:

which are 2’,6-spiro[1,3-dithioxolane] derivatives of 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-ones

wherein R units have the formula —OR®. Table V herein below provides non-limiting examples of

Rand R'.
TABLE V

No. R R’

81 phenoxy 4-fluorophenyl
82 2-fluorophenoxy 4-fluorophenyl
83 3-fluorophenoxy 4-fluorophenyl
84 4-fluorophenoxy 4-fluorophenyl
85 2,6-difluorophenoxy 4-fluorophenyl
86 2-cyanophenoxy 4-fluorophenyl
87 3-cyanophenoxy 4-fluorophenyl
88 2-trifluoromethylphenoxy 4-fluorophenyl
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103 3-cyanophenoxy 3-(trifluoronethyl)phenyl

3-(trifluoronethyl)phenyl
3-(trifl vwpoaw24993 ) phenyl
107 4-nmet hyl phenoxy 3-(trifluoronethyl)phenyl
3-(trifluoronethyl)phenyl
3-(trifluoronethyl)phenyl
111 4- met hoxyphenoxy 3-(trifl uoronethyl) phenyl

3-(trifluoronethyl

4-chl orophenyl 11p

4-chl orophenyl 11
4- chl orophenyl 11
2-trifluoronethylp
4-chl or ophenyl 12
4-chl orophenyl 12
PCT/ US02/ 30133 12

2- met hoxyphenoxy 4;
3-benzo[ 1, 3] di oxol {

nmet hods for prepar
present invention.

104 2-trifluoronet hyl phenoxy
105 4-trifluoronethyl phenoxy
106 2- et hyl phenoxy 3-(trifl uorcmaishysjiphenyl
108 2, 4-di net hyl phenoxy

109 3- N-acetyl am nophenoxy
110 2- net hoxyphenoxy 3-(trifluoronethyl)phenyl

112 3-benzo[ 1, 3] di oxol - 5-yl

phenoxy

PSWR-N-W..

phpn\ll 113 nhpnnyv 4-chl or nnhnn\ll 114 2-fl yor
| uor opﬁgﬂb‘?&mﬂt ﬂﬂ’ﬂeB?’@phenyl " 4-fleoraphenyior ophenoxy
2 g di Iuoraphammmymﬁychlor

ophenyJﬂuordﬁr&nﬁ cyangphenoxy

(3

y arig

nenoxy 4-

PP A T

21 4

trlflﬁgwg%gpﬂﬂlphen

Xy

2-9%et hy

Iphéﬁﬁ%?dmwmmm%Wophe

2Nyl

TE L R BGBRABpHEn

bt \/I am-nophenoxy

ot

49igorgphepylhy | pheénoxy
opnenxmu@gpmygTKﬁTIZ1973

hi oronheanvl

1eny| - mitﬁgxyﬁher?ﬁ’%oxy

)henoxﬁ'ﬁrﬂﬁpﬂﬂophen

128

b hi or@mbﬁm;ybheﬁb@ f ol

hoes v ~ s Al o

omnng4$mhaﬂmnprOV|des

il o

I l

ft‘ﬂtféfbeeHM to—t1

97 phenoxy 3-(trifluoromethyl)phenyl
98 2-fluorophenoxy 3-(trifluoromethyl)phenyl
99 3-fluorophenoxy 3~(trifluoromethyl)phenyl
100 4-fluorophenoxy 3-(trifluoromethyl)phenyl
101 2,6-difluorophenoxy 3-(trifluoromethyl)phenyl
102 2-cyanophenoxy 3-(trifluoromethyl)phenyl
103 3-cyanophenoxy 3-(trifluoromethyl)phenyl
104 2-trifluoromethylphenoxy 3-(trifluoromethyl)phenyl
105 4-trifluoromethylphenoxy 3-(trifluoromethyl)phenyl
106 2-methylphenoxy 3-(trifluoromethyl)phenyl
107 4-methylphenoxy 3-(trifluoromethyi)phenyl
108 2,4-dimethylphenoxy 3-(trifluoromethyl)phenyl
109 3-N-acetylaminophenoxy 3-(trifluoromethyl)phenyl
110 2-methoxyphenoxy 3-(trifluoromethyl)phenyl
111 4-methoxyphenoxy 3-(trifluoromethyl)phenyl
112 3-benzo[1,3]dioxol-5-yl 3-(trifluoromethyl)phenyl
113 phenoxy 4-chlorophenyl
114 2-fluorophenoxy 4-chlorophenyl
115 3-fluorophenoxy 4-chlorophenyl
116 4-fluorophenoxy 4-chiorophenyl
117 2,6-difluorophenoxy 4-~chlorophenyl
118 2-cyanophenoxy 4-chlorophenyl
119 3-cyanophenoxy 4-chlorophenyl
120 2-trifluoromethylphenoxy 4-chlorophenyl
121 4-trifluoromethylphenoxy 4-chlorophenyl
122 2-methyiphenoxy 4-chlorophenyl
123 4-methylphenoxy 4-chiorophenyl
124 2,4-dimethylphenoxy 4-chlorophenyl
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Cbz iNNO 4 19 Reagents and Conditions: (a) FF N:>b NS OW N~~S~ H
H 19 20 Reagents and Conditions: (b) FOOdO FONSN\ c/ NS N ~~S
S ~ H NWo2G/0N9736 N 21 Reagents and Conditions: (c) 32CWDS083023973
PCT/US02/30133 FONO dNSON,~SS3F-1:)<SDNN N~ QO"a O 21
22 Reagents and Conditions: (c) EXAMPLE 4

Spirofl,3-dithiol anef2',61-2-(4-fl uorophenyl)-3-(2-phenoxy-pyrijmdin-4-vi)
-6 7-di hydro 5H pyrazol of 1,2-al pyrazol-1-onel (22) Preparation of

1-[2-(4-fl uorophen%ﬁJW%Wm of 2-
126 2-methoxyphenoxy 4-chlorophenyl
127 4-methoxyphenoxy 4-chlorophenyl
128 3-benzo[1,3]dioxol-5-yl 4-chlorophenyl

The following scheme provides methods for preparing the compounds of Category Il
according to the present invention.

(eSS cU Ny

N
Cbz” H”

4 19

Reagents and Conditions: (a)

m m

19 20
Reagents and Conditions: (b)

myj CEQ—’ AL X

20 16

Reagents and Conditions: (c)
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[ 2- (4-fl uorophenyl ) acetyl]-4-oxo-pyrazolidine-1-carboxylic acid benzyl
ester, 4, (1 g, 4.5 mol) in nethanol (30 mM-) is added Pd/C (100 ng). A
bal | oon fwbload24873 h hydrogen gas is placed over the fl askcan$or/bE3m xture
stirred for 3 hours. The solution is filtered to renove the catal yst and
concentrated in vacuo to afford 0.8 g of the desired product as a yell ow
oil which is used without further purification. Preparation of
spiro[1,3-dithiolane[2',4]-2-[(4-fluorophenyl)-1-pyrazolidin-I-yl]

et hanone] (20): Jo a solution of

1-[2- (4-fl uorophenyt y&cet yb] - pyrazol i di n-4-one, 19, (0.4 g, 1.8 mml), and
1, 2- et hanedi t hi ol 2.7 mmol) in nethylene chlofjde (13 m-) is
added boron trifludff de-etherat£40.4 ). The At i o e Al SSowed to stir
18 hours after which theysoltik :ﬂs ext ract Ea\ ¢ NH rine,
dried, and concentrated inyvacuo o afford the crudé product’whiich is used

w thout further purificatiQn. Preparation of

spiro[1, 3-di thiolane[2", ]TYN(4- rophenyl ) -1-[ 2-( N
phenoxypyri m di ne- 4- car bap (y i di ne-1-yl]-ethanogel (2} 0 a
suspensi on of o)

spiro[1,3-dithiolane[2',4]52-[(4-fluorophenyl)-l-pyrazolidin-l-yl]-ethanone
], 20, (0.25 g, 0.83 nmol )™ and NaOH (0.05 g, 1.2 nmol) in,5:3 nethylene
chloride/water (8 m-) is added %-Ehenox¥- ﬁ%piqidine-4-carbonyl chl ori de,
16, (0.295 g, 1.2 mml). The redct?BR BLFUEISH ©'s stirred at room
tenperature for 18 hours after which tinme the |ayers are separated and the

= et P ottt 3 A wanv, ="-““:‘ e : O ! . iatlon
of spiro[1, 3-dithiolane[2', 6]pya 1.Ra behwhd]{22) ( 2- phenoxy- pyrim din
4-yi)-6, 7-di hydro- 5H pyrazol o[ 1, 2- a] pyrazol -1-one] (22): NaH (0.42 g, 1.1
mmol) is added to a _solution of
spi ro[ 1, 3- di t hifserasatjon of A2-44-{luerpphpsybneslynyyazplidin-4conedAdn drppplution dizne- 4-
car bonyl ) py(egetdodéryBacktylaloxebilaANaRd-1-caboxylilachfbedzyl Sstef, ‘ngb)“‘s AmBYR (5 ni)

2ol ut i on eetarppERELp EflaieR R BoL  brper ekl eRetet s PRSPV MOl The
aci d | ayefflagisandeitremiaiukeastimae foa A dowext Treectolutonvis filterevetb lanhava the catalystrande, t he
ot or G o b g g G0 PR RRER ool o™
M) 8 3. g‘ggﬁf%g'f'é%?”ﬂ H, 4.09 (s, 2 H, 4.46 (s, 2 H, 6.93 (d, | H J =
5.1 Hz), 7.10-7.17 (m 2 H), 7.23-7.43 _(m 5 _H), 7.48- 7.53 (m 2 H), 8.52
) cbi e 7o ot e Sl AL gl o
C, 58.87; ethangnegl£20)To apolution of THiR=(4fftyplophdnmigpcalyipyierelidin-fioné. 1§, (@xanbBe of
ot her conpaHAIYlanEf2-8ihdhdt@nibiQo bHRLPE PHETRY) in thaM@dHel Aidride (13 mL) is added boron

trifluoride etherate (0.4 mL). The reaction is allowed to stir 18 hours after which the solution is

extracted with 0.1 N HCI, brine, dried, and concentrated in vacuo to afford the crude product which

is used without further purification.

Preparation of spiro[1,3-dithiolane[2’,4]-2-(4-fluorophenyl)-1-[2-(2-
phenoxypyrimidine-4-carbonyl)pyrazolidine-1-yl]-ethanone] (21): To a suspension of
spiro[1,3-dithiolane[2’,4]-2-[(4-fluorophenyl)-1-pyrazolidin-1-yl]-ethanone}, 20, (0.25 g, 0.83 mmol)
and NaOH (0.05 g, 1.2 mmol) in 5:3 methylene chloride/water (8 mL) is added 2-phenoxy-
pyrimidine-4-carbonyl chloride, 16, (0.295 g, 1.2 mmol). The reaction solution is stirred at room
temperature for 18 hours after which time the layers are separated and the organic phase washed
with 20% NaHCOj3, brine, dried, and concentrated in vacuo to afford a crude residue which is
purified by prep HPLC to afford 0.35 g of the desired product.
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Spiro[ 1, 3-di oxane[2', 6] -2-(4-fluorophenyl)-3-[(2-(S)-(a)-nethyl-benzyl am no
)pyrimdin-4-yl]- 6,7-di hydro-5H pyrazol o[ 1, 2-a] pyrazol - 1-one] ;

Spi ro[ 1, 3woioanaeet 2' , 6] - 2- (4-f 1 uor ophenyl ) - 3-[ 2- (1, 1- di meryltsohydiaim no) pyr
imdin-4-yl]-6,7 dihydro-5H pyrazol o[ 1, 2-a] pyrazol - 1- one] ;

Spiro[ 1, 3-di oxane[2', 6] - 2- (4-fl uorophenyl)-3-[2-(benzyl am no) pyri m di n-4-yl
]-6, 7-di hydro- 5H pyrazol o[ 1, 2-a] pyrazol - 1-one] ;

Spiro[ 1, 3-di oxane[2', 6] -2- (4-fl uorophenyl)-3-{2-[(2-m ethyl phenyl)nethylam
inol] pyrimid in-4- yl}-6,7-di hydro-5H pyrazol o[ 1, 2-a] pyrazol -1 -one]. The
anal ogs (compounds) of the present invention are arranged in several
categories to Rreparstion dfspiroftmdditttialanea[2],6Rp4 ﬂimrgplaenya-t:ii-(a-rpaéncsqmyhmidm-
strategy fag)bheimurRahialiatoflz- ABRbadis.oie 69 JBif(oaob, £XRIER3 hH B B! ed

herei n. The arrangenent or|
decr eased ipre{Epiralbs- d&waw ﬂlr?e d@ﬁ’ﬁ@%ﬁ”i"? (025 Zd’F"e'FPéYRYé'F“dd@s,"crl bed herei n.

Conpounds darm)hmyramdﬂeswethaﬁbnbg nel(@ wgcmwemmaw dsme(s rhig&ndbs i0NandEEy
i nstances to tivi t 3 a SFX%gﬁ%cgl bed
I

s o e bt Hibdd R o ' LR Readlbr' i 1y
m cr onol aran(iN@ashe'ﬂrv@h@cﬂnhw@hd@e@ﬁldﬂayef ipmedeaikalingarsirexiragtecawith resipdenee of

ef fecti vel gndab@ee nﬁch@el%rda%%a %shéafwnh 'Bfu'm@mﬁﬁé?ﬁ)éoﬁdéht%éd]/ﬁ viigdiction
fromecells, which t | eviation, control,

abat ement , &PEt G} %QP /‘t)\ﬁe'd)é’F thﬁr"@?)r@ﬂ?foSPPtofH ’EWIB (alPC'm?P% MHFH%%I%%?’ 89 &n.dHor
syndr ones 4d8 eje H36.48\3, Q31 ®089d@.3 IROF 4)502), 30d-337 (arxHY, ebarad (h o Hhe4s-

o oe! | o] 200 @11 AP 8 WP TR GE: 3t Do) 4RI @ﬁ%@ﬁse states

i ncl ude thos are’ ' relate les: i)
| nt er | euki RlcKIatqdiforGasH i Op HHOAS, T HD4 () é1 1‘%@@?\@%5&3? 03 3§5 INar ge
nunber of 1iiisease states, inter alia, rheumatoid arthritis,

osteoarthritis, as well as other disease states which relate to connective
ti ssue degradation. ii) Cycl oxygenase-2 (COX-2): inhibitors of cytokine

rel ease are propededidwiag are nohiliiting example of nthacdonipeur@SXeréingio éwsiresent whi ch
has been shewibnt 0 be increased by cytokines. M K O Banion et al., Proc.
Nat|l. Acad. Sci. U S. A, 89, 4888 (1998). iii) Tunor Necrosis Factor-a

(TNF-a): This pro-inflammatory cytokine is suggested as an inportant
medi at or i n nmarSpirdi! Sedicxane(?’ §i-e$4-Brorephery Sri€s(S)-(corethyldienzylamindeytimidired-d]-

arthritis, osteoarthyyhhgoro- ggfp{,,gm{ AN ,Qm_longl sease (I1BS), septic shock,
cardlopulnnnary désfunctlon sease, and cachexi a. Each

of the di sease ¥fg - '%‘P”%%ﬁh?'?‘} f&i‘?&""ﬂﬁ’fﬁ'ﬁﬁ I¢ ﬁ%yﬁ'B‘PWM'P“QY'@T"“@@&W"?'@%“"tyﬂ) 6t'r eat
may require diff eridigydioedHepysazob[1aapyndzel-Bone;he conpounds descri bed herein

;g Og} a![ Reak;(r;w?ﬁtg[ggtql&n(ah ﬁ’%!: Iﬂ@rop&&%ﬂgl[@g}b%%@ﬁno%hﬂdm zpﬁ] é?hﬁyo?’gnunt by
y 5H—pygazolo[1 2-a]pyrazol-1-onej;

Spiro[1,3-dioxane[2’,6]-2-(4-fluorophenyl)-3-{2-[(2-methylphenyl)methylamino]pyrimidin-4-
yl}-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one].

The analogs (compounds) of the present invention are arranged in several categories to
assist the formulator in applying a rational synthetic strategy for the preparation of analogs which
are not expressly exampled herein. The arrangement into categories does not imply increased or
decreased efficacy for any of the compositions of matter described herein.

Compounds listed and described herein above have been found in many instances to
exhibit activities (IC5 in the cell based assay described herein below or ones which are referenced
herein) at a level below 1 micromolar (uM).

The compounds of the present invention are capable of effectively blocking the production
of inflammatory cytokine production from cells, which thereby allows for the mitigation, alleviation,

control, abatement, retardation, or prevention of one or more disease states or syndromes which
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artisan. The present invention further relates to forns of the present
conpounds, which under normal human or hi gher manmal i an physi ol ogi cal

condi ti orwQ osekease t he conpounds described herein. One ipCersn/am3df this
aspect includes the pharmaceutically acceptable salts of the anal ogs

descri bed herein. The fornul ator, for the purposes of conpatibility with
delivery node, excipients, and the |ike, can select one salt formof the
present anal ogs over another since the conmpounds thenselves are the active
speci es which n14% ate the di sease_processes described herein. Related to

thi s aspecl® Haeq RiasxFpesidansplersgobyie GMmorpiokips grilamipaiyry geeashstaleial ogs of
t he pr eseintluderthasatihih ard relater Yo the fod@dng aphieniting ekaomptast at e t he conpounds of

the present invienti o as .1 @L@”Fn@?t}a})e%%@%ee?ﬁoléMMeCrE'?doEs?t%Eorhgagge rr@&téfve

agai nst the cytokine activit orms of
the present anal ogs SFREERSIRIRRHM R Jhauagtoldarhls, ?Fé%ﬂ?”mt'saash’tﬁﬂﬁﬁoib?r hi gher
manmal wi || under go d@seabestiealvhitieretd 0Bokhatiak Yigsad dbyraddiien.nor mal function of

the bOdy’ i nt er ali clo?%}{%ﬁze(%‘?é@%mé Brs qtag/ta( r%r@lg%'e atr)e &o?osg(?r um sai d

chemical reactidn rel6a3 rm drug" rel ates
to these species whi 'ﬂmb'@fsé) @@HW@? PQaaqxpwsw Wb'C"ﬂ hes heen F'Wn tpbeineraesedt i cal .

FORVLATI ONS  The prigagiakinésINeRI'BENidH &QL.baNER Aol GaIDasA. 450 Rsoqioos).
formul ati ons whj.ch COLE;PO{Nge t he flarmato cyt oki ne rel ease-inhibiting

conpounds accor'tfi ng t Crﬁ?‘%gﬁ?ﬂr‘q ﬂ\?‘grﬂ)ﬁd‘l’f’ prg- I’i‘ﬂa’@'@ﬁ*@?ye?b’mk'f‘%'é SYQSRPIBSi ti ons
of the present i nverdsampatapt medatordy mi) dk3aPA48ESorRHdrIe nBP2@33 a) an

effective amount of rﬂ&ﬁneﬂ&d Wrﬁ? Q)Et%gﬂh ffs RMW&E@%@\%I%}E’lgas%%rB'SZ%%ﬁ%es

t hereof according t I nven ect
i nhi biting rel ease ofhock ﬁ@rplamewwyéfyﬂ@m rredfe ragpiRtesy digease ond gaghexia.
phar maceuti cal | Eacﬁ@ﬁtﬁ@th@@s@ sﬁmloﬁ)b@nﬂﬁlﬁns wWHith tﬁ&f@rnﬂﬂﬁf&@%ﬁ&s(ﬂf tréahﬁha@fe@@%nt

i nvention X6 " and a are., e
t hr oughout(}]fpaﬁné %escr ip UHtS%%' °f %n%poumgs déersl?r%fe%(}eer (?P?aé'h%l%hs? aelpa“q'f;zervg& ‘}E? e
defined Heiigtorgan deterrrmeébiﬁ em@thmrtwa @Jpénqygéebtlnmpnoh@umsa@owmfe thef
formul ati ngtisansafe and effective phar maceuti cal conposition.” The

formul ator will_understand. t i e re used primarjily to serve in
delivering a Hﬁeé’resg?térbﬁeat'ongﬁ@‘% r&ﬁateg t%xﬁ 03 rpﬁ%@B P’B&W“dsé’%?‘%iuﬁ 'fnot only
as part ofnorrha humeredngheemammelieh@hysuqbtaicamnwtldna,trelaéxdheasmmormﬂardssdnbed _

achi eving r%Féur?Céﬁer%réﬁmQFtH& b%ctt?ﬁfcllfdgﬁhé%ﬁérﬂb@éﬁhcéﬂy aécgﬁcalﬂggélt\é%f thb ngdi&g' ent.

An exci pi e as n’g direct’ as being an inert filler,

an exci %F%fﬁﬁgh%{g'”ugg‘?jf°W%?r fOF'r”é' Wéosﬁéf’f cogpatipiliby with defivefy modsgexsipispism or
coat i ng t anditelike cde belew pye st férineof the persediaesid s waf @bipet sincelie cdtnpoml. The

for mul at ory, Gannak 5@ thdtvPPuant e Aligdid e iRELse bRResses described herein,

Related to this aspect are the various precursor of “pro-drug” forms of the analogs of the
present invention. [t may be desirable to formulate the compounds of the present invention as a
chemical species which itself is not active against the cytokine activity described herein, but
instead are forms of the present analogs which when delivered to the body of a human or higher
mammal will undergo a chemical reaction catalyzed by the normal function of the body, inter alia,
enzymes present in the stomach, blood serum, said chemical reaction releasing the parent
analog. The term “pro-drug” relates to these species which are converted in vivo to the active
pharmaceutical.

FORMULATIONS
The present invention also relates to compositions or formulations which comprise the
inflammatory cytokine release-inhibiting compounds according to the present invention. In
general, the compositions of the present invention comprise:
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conpounds of the present invention have inproved cellul ar potency,

phar macoki netic properties, as well as inproved oral bioavailability. The
present iWOea2om al so rel ates to conpositions or fornul aPcConsonsiieh
conprise a precursor or "pro-drug"” formof the inflammuatory cytokine

rel ease-inhi biting conpounds according to the present invention. In
general, these precursor-conprising conpositions of the present invention
conprise: a) an effective anpunt of one or nore derivatives of bicyclic
pyrazol ones according to the present invention which act to release in
vivo the correshondidgasiue 6’@0””\‘7\&“ 9RR of Borgicydie pyrazalses prtianlativeRfheretfease of
i nfl ammat ory cyt oki rsesgrdiagid the preseat ioventiohrvhighlzes efeecuetioraidibing adeepbabl e

exci pients. METHOD t invention also relates to a nethod
for controllin the'&Fnﬁ$§%qm%%kmg§%ﬁﬁnre i nfl ammati on i nduci ng cyt oki nes,

inter alia, intbrl e P AL morephammpceuiicaiy pcomplable §xdpigni:t or - a ( TNF- a) ,

l nfj erlteukl n- 6 (FloLthé)ourpam ormb@reb@ukwanﬁ? {hlelter&) emmbnt”taaa Qﬁmee@n:ms@hl i ng,

medi at i ng, se tes affecte

ot 1 acel TSP PR PIRES peski R eS RSttt A gl R Rt he st ep
of admi ni Sesin asg'ingpedientsuvhiah 208 usied iHbe prnetnrmaf formlating asafe wed effesiMet of a
conposi t i QRaGRIELLS chEp&iener nmore of the inflammatory cytokine inhibitors
according to t Because the infl anmat or. t oki ne
PonTbit oS of | tine BTHBRRI ST I eI ErBaT I eGP ey ei n
nor e t han sefeestghl¢, @andfunctonélpbérmeesetibad, seving @vien)y aspee ot thepverallyetitls Base st at e
can be W%wegib%ﬂale& astmeégrf@rakmmqga}@awé bmowt.argb@mamalp%ﬁt Qlnedicarases which

are affected cont r ol i nhi bition of 1 nflamatory cytokine inhibitors,
t her eby rrd’&ﬂﬁdée(”f y’ %S‘EE@%’P%NJ‘”@W% R? pl@Pigepd 9'fe(°§/as befO\RR pE /BT 1Y P excipient
PCT/ US02/ 3818&! hererc naylse pest of @Htskabilizing systemeur oadtiag t insurdwddlivarg of i abet es,

human | mmﬁ‘b(?&‘?gn'tscéa Xth\é's"i %’?acg F*\Qforn%ugbfttﬁggﬁ g | EW%E@ the-l}Q& tl‘féormounds of

t he presen I nventi1 on can e eva cacC exanp
measur enerfPEPeHNdE o thkPrieeent RMEPT hayp npsere aﬂh@r p%encyemﬁaml'aesbn%}'apmgﬂ%n be
obt ai ned b%mamysmﬁmh@dommMQﬁawbny the formulator. Non-limiting exanples of

sui tabl e gz;sf‘grsl'hle rrr}Petselq jnve'llﬁ on g\éo Yeleﬁ%btl %orﬁ &Brj;saotr?%g‘nn%gd}g é\@%? %érg&% ges cribed

by L. A ptide oreim i)
Fl uor escerprecyisosar’ Redrugn fpyrref ta%@ﬁ@mragtordéwt@lﬂn%ét&awnwmmmur@'ﬁ aggording

Nat ur e, 3I5fe p?e@&rt?rxfént(oﬂi.g 9\2deneral, these precursor-comprising compositions of the present
invention comprise:
a) an effective amount of one or more derivatives of bicyclic pyrazolones according
to the present invention which act to release in vivo the corresponding analog
which is effective for inhibiting release of inflammatory cytokines; and

b) one or more pharmaceutically acceptable excipients.

METHOD OF USE

The present invention also relates to a method for controlling the level of one or more
inflammation inducing cytokines, inter alia, interleukin-1 (IL-1), Tumor Necrosis Factor-o (TNF-a.),
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.

Because the inflammatory cytokine inhibitors of the present invention can be delivered in a
manner wherein more than one site of control can be achieved, more than one disease state can
be modulated at the same time. Non-limiting examples of diseases which are affected by control

or inhibition of inflammatory cytokine inhibitors, thereby modulating excessive cytokine activity,
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iii) PBMC Cell assay as described in U S. 6,204,261 Bl Batchelor et al.,

i ssued March 20, 2001. Each of the above citations is included herein by
ref erencewolop/oa®ddi t i on, Tunor Necrosis Factor, TNF-a, i nhiPoTtison3wan be
measured by utilizing |ipopolysaccharide (LPS) stinulated human nonocytic
cells (THP-1) as described in: i) K M Mhler et al., "Protection Agai nst
a Lethal Dose of Endotoxin by an Inhibitor of Tunmour Necrosis Factor
Processing”, Nature, 370, pp 218-220 (1994). ii) U S 6,297,381 Bl Crillo
et al., issued Cctober 2, 2001, incorporated by reference and r epr oduced
herei n belde ﬁSt?%l”BUt&n'the%’f‘tt"ﬂdﬁhrtt'ﬁ’é*@é‘ies reen frmEdefasRoUR (K ne
product i omféedion.be observed by nmeasuring inhibition of TNF-a in

| i popol ysaccharide stinulated THP cells. Al cells and reagents are diluted
in RPM 1640 with phenol red and L-i%l)ut am ne, supplenented with additional
L-glutamne (total: 4 mVM, penicillR %ERPR%S{reptorrym n (50 units/nL each)
andf f et alj bO\(;l mes@ﬁwmafﬁ&%seﬁﬁmmn dah be e@@tedForefchey, foh&&aipld, S
performed under ster con i ons n un e ratlon

non- st eri T RTET S #Cy%{( %I?g]btt'?n ?Ongtﬁrgt ‘ar’ eangrgéd%\’a?urgglﬁﬁ%% &o?"lt’)% d%'{/‘ethgcf ution
i nto RPM ch@0 bptheddrahulaiogher t han the desired fi nal ~assay concentrati on.

Conf | uent THP. hoﬁmlnhtﬁg(egarﬁmle%%smbxbgédays inflld@al conc.; Anerican Type

Cul ture Corrpany, Ro added to 96 y ne round
QU ture Company, oG b 28,2005 Lo R EL | islaprevL SR
conpound (2-fol d correaiRat.e4B, 8096 (1IBMBO vehicle (controls, blanks). DWVSO
concentration oul Pokia ) | 1 to
prei ncubate for%p %}Id%ﬁ%sg%%g&%ga}g %I’e é’asglgéocbbeomyéw{?g? PaySe tgin N\%ﬁf
| i popol ysacchari de CERIE8T7HPH) final ; Sigma L-2630, fromE. coli serotype
0111. B4; storedjas bBMtQtéﬂ'—as%y%'ﬁekd’r\lbmﬁQI.SDSEZM,S@TBﬁBﬁdwéIHrbL&I.?idsddao vehi cl e
at -80 C). Bl anks ( 2[(H.l ed) receive H20 vehicle; final incubation
volune is 250 L. 0 (4 hours) proceeds as described above. Assay
is to be tern nat ed b)EecbnftthMtwgeﬁ@tlmsaftIEQU@dHﬂemttB@efaltenqmom t enper at ur e,
1600 rpm (4033, Qddatloﬁuﬂ@r{o?ﬁéégélngél‘:fo‘? INF‘?«{' thb‘?ti'dﬁf:ﬁ{ Eeqqeésgreﬁlbg@tﬁz@ 6 wel
pl ates and stored unti | 024973 PCT/ US02/ 30133 ~anal yzed
for human "Wyéacﬁ'gﬁ”ée@@rﬁ)ré'f‘@ilﬁ?q VW@Q”&M‘%C@EKW kias degsriBedbil ce #KHC3015,
Camarillo, Ca.)) The eaMoblkadted Prﬁ&@tlona!lgaﬂstlasl_e'tHaEDmmEmttolt(ﬂtnlbtylan thhibtibre t est
conpound t hat caused)fqumagg@ grggggg&ogﬂr&egan l70'EI§IF1§2£)(W gygtion. Wile
Re een |

particul ar enbodi ments o present 1 nve |on rat ed and
described, it vibul d b %2!9\7|3§1|§1 Chille i dssyrg pp@derlznZQ%e'n%Qfmor@tPﬁth refgreneRis

ot her changes and raadiép&&a&émselm@mmﬁraadmdaﬂ'bhweodeparti ng from the
spirit and sco herefore inten ver in

ntion. It i H& | t 0o
he' apponded. olap fLioLPT oLORNE AR e e curreana e b iap & TN B n 't he
scope of tipopslysaveieamiie stmulated 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

streptomycin (50 units/mL each) and fetal bovine serum (FBS 3%) (GIBCO, all conc. Final).
Assay is performed under sterile conditions, only test compound preparation is non-sterile. Initial
stock solutions are made in DMSO followed by dilution into RPMI 1640 2-fold higher than the
desired final assay concentration. Confluent THP.1 cells (2 x 10° cells/mL, final conc.; American
Type Culture Company, Rockville, Md.) are added to 96 well polypropylene round bottomed
culture plates (Costar 3790; sterile) containing 125 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 0111.B4; stored as 1
mg/mL stock in endotoxin screened diluted H,O vehicle at =80 °C). Blanks (unstimulated) receive
H,0 vehicle; final incubation volume is 250 pL. Incubation (4 hours) proceeds as described
above. Assay is to be terminated by centrifuging plates 5 minutes at room temperature, 1600 rpm

(4033 g); supernatants are then transferred to clean 96 well plates and stored at —-80 °C until
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40 WD 03/024973 PCT/ US02/ 30133 What is clainmed is: 1 A conpound, including
all enantioneric and diasterioneric forns and pharmaceutically acceptable
salts thewewmB/jo2#as d conpound having the fornula: 0 Rl | PCTRBMI3013N N~~\ R
wherein Ris: a) -QCH] KR 3; or b) -NR4aR4b; R3 is substituted or
unsubstituted O -C4 al kyl, substituted or unsubstituted hydrocarbyl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl or al kyl enearyl substituted or unsubstitut ed heteroaryl or

al kyl enehetero the index k is fromQ to 5: and Rob are each

i ndependen®nay daﬁ\g r hymnan J Qe byc?fc%)mer‘f%ﬂé’ﬂ?éﬁ%‘zklﬁ‘\é“ (%%?@H"CR#'@%\C%?HE R5b are

[ ndependend:daryarmydraqgaﬂe ca)dsmaﬁédl% vhiu@ Balie cdataaivRds the testyahpobndth&tytausedand

m Xt ures t%b?gofé R%tbs R lT Og ro%uco CO2R 7, -CON(R7)2; substituted or
unsubst i t ut €3 CEEA ‘?(W NGRS R0BHOYy unsubst i tut ed aryl, or

substituted or unsubstituted heteroaryl; R7 is hydrogen, a water-soluble

cation, or Ca-Ghnpd [ﬁﬁllculaF Qﬁbddm& mHeﬁJrés[aﬁlrm\@nﬂoﬂ haw bedh |Il|.1§tratéa)an§UbSt i tuted
or unsubstituted a substituted heteroaryl; two

n

o it oirepthed s ahyRls(B Sireer it TN an ot BERERGE ST FHE o T oeyc | o

ri ng havi ngodifications4an be Macdd witheyt depatitgeftcanibe spifit ahth ecdg? olthe ingergiore It is

' ndepende%ér\éfo?@ k%ﬁ&e@?o E&Bﬂh ttr%eapg(%?i@@ flaﬁ'\r@%ﬁ '5|§Jh' cﬂ&rg%g an@r%o&?ﬁ/cq{léﬁg Hat are b)
scope

-Q(CH2) j RB; ?1 CH2) ) CO2R10;
within the is mventlon
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WO 03/ 024973 PCT/ US02/ 30133 e) -(CH2)j 0002R10 f) -(CH2)j CON(R10)2; and Q)
two R2 units can be taken together to forma carbonyl unit; R3, RO9a, R9b,
and R10 awe odae4973 ndependent|ly hydrogen, Cl-C4 al kyl, andPeirAisoz/as3s her eof ;
R9a and R9b can be taken together to forma carbocyclic or heterocyclic
ring conprising from3 to 7 atons; two R10 units can be take together to
forma carbocyclic or heterocyclic ring conprising from3 to 7 atons; | is
an index from0O to 5; the index nis from3 to 5. 2. A conpound accordlng
to daiml having the formulaz O NORL\ NI D O IINN \ R wherein R
is a unitYWatklginedds:f ornmul a - OR3 wherein R3 is selected fromthe group
gogsh;;ing ofhphenyl 2-fluorophenyl, 3-fluorophenyl, 4-fluoro-phenyl,
,6-diflu rop 0 C L hen
A triflu O onet Mﬁﬁouﬁd 5l %dﬂ' gﬁe%ﬁgdtlbmgnc %ﬁ%r&%gt}aﬁﬁéric fcﬁmg ébﬁ%%@gﬂé&w p yl,
2, 4- d|nethylph@ﬂwbmmsSNﬁdbﬁﬂyﬁﬁﬂﬂpﬁﬁﬁhﬁﬁ@an@eﬂ%®Wﬁoxyphenyl
4- met hoxyphenyl, and 3-benzo[ 1, 3] di oxol -5-yl; an am no unit having t he

formula: H -NX- Re HH or an aniQ? unit having the formula: H -N X-
R HBCH H -NR6 R5b R5a

[C(R)]n

wherein R is:
a) —O[CHJR?; or

R® is substituted or unsubstituted C4-C4 alkyl, substituted or unsubstituted hydrocarbyl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or alkylenearyl,
substituted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from O to 5;

“2 and R*" are each independently:
a) hydrogen; or
b)  —CR™R™ IR
each R*and R*® are independently hydrogen, or C4-C, linear, branched, or cyclic alkyl,
and mixtures thereof; R® is —OR?, =N(R"),, —CO,R’, —CON(R’),; substituted or
unsubstituted C4-C, alkyl, substituted or unsubstituted aryl, or substituted or unsubstituted

heteroaryl; R is hydrogen, a water-soluble cation, or C4-C,4 alkyl; the index m is from 0 to

5;

R'is:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;

two R? units on the same carbon atom are taken together to form a spirocyclic ring having
from 4 to 7 atoms, the balance of the R? units are independently selected from the group
consisting of:

a) hydrogen;

b) ~O(CH)R’;
c) —~(CH2)NR®R®;
d) —(CH)COR™;
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42 WD 03/ 024973 PCT/ US02/ 30133 R 5a and R5b are each Cl1-C4 alkyl, R6 is

sel ected fromthe group consisting of hydrogen, nethyl, ethyl, vinyl,

cycl opr opyb,030397Dhexyl , net hoxynet hyl, net hoxyet hyl, 1-hpdramsy2/10133

met hyl et hyl, carboxy, phenyl, 4-fluorophenyl, 2-am nophenyl,

2- met hyl phenyl , 4 net hyi phenyl, 4-net hoxy-phenyl,

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

pyridin-3-yl, said Runit has the indicated stereochenm stry when R5a, RSb

and R6 are not the sanme. 3. A conpound according to Gaim1 having the

formula: O OSN REEHDRCORN N ::~ R wherein Ris a unit having the

f201[ Irrul a ERS }/\,‘rfyage:c ln.(éiéiz)J conggheehed fromthe group consisting of phenyl,
uor opheny uo fl uorophenyl, 2-

cyanophenyl , gt%yanop en?/'JIpE%éIL ?e é*“rfnl tgé)eﬂ%r?’ﬁgmicarg?n@ Lﬂh PReny

4-trifluor orret Rl RReiyand R %@WI‘WHE@W?”WM@WH hveitgyl, and mixtures thereof;

2, 4-di met hyl phegyhng B> Eblﬂf‘eﬁbkén't@jﬁtﬁéf)@h@ﬂw GarbZ)CydIT@bﬂT@@]diﬂyﬁiaylhg comprising

4- et hoxyphenylfs?magl%gSatben%WJ &1'05,11'93' X etaﬁe% eth&" %%?%a%?!a}cléﬁ?%b@%c)%mﬁ R6

formula: H o ORIPEChavT n
H3C H H ring comprising from 3 to 7 atoms; j is an index from 0 to 5 the index n is from 3 to 5.
2, A compound according to Claim 1 having the formula:

wherein R is a 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-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:

H
/

—N

or an amino unit having the formula:



-N R6 R5b' R5a R5a and R5b are each O -C4 alkyl, R6 is selected fromthe
group consisting of hydrogen, nethyl, ethyl, vinyl, cyclopropyl,

cycl ohexywp ogeedeoxynet hyl , net hoxyet hyl, 1-hydroxy-1- 43 WOTARBODANIY 3
PCT/ US02/ 30133 net hyl et hyl, car boxy, phenyl, 4-fluorophenyl,

2- am nophenyl, 2-nmethyl phenyl, 4- nethyl phenyl, 4-nmethoxy-phenyl,

4- (propanesul fonyl ) phenyl, 3-benzo[ 1, 3]di oxol -5-yl, pyridin-2-yl,
pyridin-3-yl, said R unit has t he indicated stereochem' stry when R5a, Rb5b
and R6 are not_the sg A _conpoynd accordi nlg 1baw t he
fornula: O N Rsaqd RRaR? ""ENhIQ1 Copey.dt i Rlected o ‘Tgrﬂ%ﬁoﬁﬂs’tl”ﬁg BgFgEta - OR3
wherei n R3 is smbkiayteai vingintyiclherogyl,ayigiohegyd msatisixymethyfmegtemsthyl, 1-hydroxy-1-

2-fl uorophenyl , r n Qe?{}y enyl, 2-
cyanophenyl 3 rg%@%&Hﬂ c%ﬂ{&y éhenlyf'?fﬂb&’&f n)p ﬁophgnﬁ'ZqﬁétlgMBﬁpa y

uor omet
4-trifluoronet hWPthl@’WV‘ 'Q@thﬁﬁtWP%FﬁE‘HSPPa”e&UIWBY'W?’Hhér’i’?'[‘zon ,3]dioxol-5-yl,
2, 4-di net hyl phepyyitin-234, Ny @mes-yi| ssiR 06ifte e indicitedrsedrémakgmisienytien R*, R® and
4- et hoxyphenyl ae}gd ﬁh{ﬁ?ﬁo[l 3] di oxol -5-yl; an am no unit having the
formula: H or an amno unit having the formula: H -N R6
H3C HH -N ’

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

wherein R is a 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-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-y};

an amino unit having the formula:

H
/

—N
R6
H H

or an amino unit having the formula:

R6
R5b:- R5a
R%® and R® are each C4-C, alkyl, R® is selected from the group consisting of hydrogen,

methyl, ethyl, vinyl, cyclopropyl, cyclohexyl, methoxymethyl, methoxyethyl, 1-hydroxy-1-
43



R6 R5b' R5a R5a and R5b are each Cl-C4 alkyl, R6 is selected fromthe
group consisting of hydrogen, nethyl, ethyl, vinyl, cyclopropyl,

cycl ohexywo ogeedeoxynet hyl , nmet hoxyet hyl, 1-hydroxy-1- net irgiratShysoi3zar boxy,
phenyl, 4-fluorophenyl, 2-am nophenyl, 2-nethyl phenyl, 4 nethyiphenyl,

4- met hoxy- phenyl , 4-(propanesul fonyl ) phenyl, 3-benzo[1, 3]di oxol-5-yl, 44
WO 03/024973 PCT/ US02/ 30133 pyridin-2-yl, pyridin-3-yl, said Runit has

t he indicated stereochem stry when R5a, R5b and R6 are not the same 5. A
conmpound according to Claiml having the fornula;: O O N N O(CH2) kR3
wherein R3 is sﬁB@'V'?'ﬁﬂtC@gm&’ pﬁ‘?@'ﬂﬁﬂ&‘?"ﬁﬁﬁ‘?% @'@Phﬁwykﬁ”?et@‘ﬂ%ﬁ?ﬁ?“"t40t ed or
unsubstituted nytiyipeaybi-methexiasient, yt(edparesulfosylipbényt, Gtbenkzofled]dnoty-gl vl |
substituted or : it ; r ' bb

ansubst | 1 ut ed. hL oh aa oy S YRl S B HARORA Sereoc eS8 Rvamd
5. 6. A conpoungd %EH@F%?%@“TO Claim5 wherein R3 is selected fromthe group
consisting of phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluoro-phenyl,

2, 6-di fl uojophe - - f (I, 2-trifluoronethyl phenyl,
2. trif1 uor et h@?%’ﬂ%&n‘gﬁ%@%ﬁ%'ﬂ%ﬁ?ﬁqﬁ%my| phenyl .

2, 4-di net hyl phenyl , 3-N-acetyl - am nophexlyl , 2- net hoxyphenyl, 4-

nmet hoxyphenyl, and 3-benzo[ 1, 3] di oxol - 5- 7..A sqnmpound according to C aim
1 having the formula: OOF N ,, <3 ( 4NN N [ ] R-' GR5b) ] mR6 wherein
each Rya and R5b are independently %y r -OR7, AN(R7)2, -CO2R7,
-CON(R7)2; CI-C4 linear, branched, or cyglic &l kg, and nixtures thereof;

R6 is hydrogen, -OR, -N(R7)2, -C02R7, [-CON(R7)2; substituted or
unsubstituted G -C4 al kyl, substitut

wherein R is a 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-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:

R5b:: R5a
R* and R™ are each C4-C, alkyl, 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,
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or unsubstituted aryl heterocyclic, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R7 is hydrogen, a water-soluble
cation CIwG4A3ab4e93 , or substituted or unsubstituted aryl pcrhsoysmdex mis 0
to 5. 45 WD 03/024973 PCT/ US02/ 30133 8. A conpound according to Caim?7
wherein R6 is selected fromthe group consisting of hydrogen, nethyl,

ethyl, vinyl, cyclopropyl, cyclohexyl, nethoxynethyl, nethoxyethyl, 1-
hydroxy-l-nethylethyl carboxy, phenyl , 4- quorophenyI 2- am nophenyl ,

2- met hyl phenyl y 5a 5b

4- (pr opanesul fo‘?‘?’ﬁ'? gﬁi_‘ﬁ%‘ﬂ" {’] MF%@T%@?&@ S{Areochemistigtign R 'y R ™ and
pyridin-3-yl. 9R gt pdriprosdn$ according to either Claim7 or 8 wherein Rya
and R5b are each |ndependently hydrogen or C1-C4 al kyl. 10. A conpound
accordi ng iml t he N0 NN\V1 NH Robw '. R6
H wherein 5b i C?ﬂi‘f"l’fg}‘i? ingdo glé‘!”e%%"d"gfﬂf‘eofﬁﬁ”ﬂ% group consisting of -OH,
-NH2, -CO2H, - CO2CH3, and -CONH2. 11. A conpound according to Caim10
wherein Rob is nethyl; R6 is selected frgmthe group consisting of nethyl,

et hyl, vinyl, cyclopropyl, cyclohexyl hoxyngt hyl , net hoxyethyl, 1-
ﬁgékgeEFnyl 2- anlnophenyl

hydroxy- 1-met hyl et hyl, carboxy,,

2- met hyl phenyl , 4- nethylphenyl :

4- (propanesul fonyl ) phenyl , 3- benzo[l 3] dijoxol - 5- yI pyridin-2-yl, and
pyridin-3-yl. 12. A conpound accordi ng;tT Cla|n11 sel ected fromthe group
consi sting of:

Spiro[ 1, 3-di oxol ane[ 2', 6] -2-(4-fl uorop 2&(2 (S)-(a)-nethyl -benzyl am
no) pyri m di n-4- yl]-6, 7-di hydr o- 5H—pyrazo|o‘%(?cH2 a] pyr azol - 1- one] ;

Spi ro[ 1, 3- di oxolinéh R® lsﬁllbsatu(eﬂ'of LASQhSIRRRI,LO,-afkyl ubktkuted or unsubstituted
-(9) - rret hyl - 2- net ho

pyrim di n-4-yl ]hygm‘?X'ﬁﬁh%?t@umgﬂgrgmugﬁtgwgf H_et?ocaicl&/?%itgvteior lgnﬁlélistltuted aryl or
Spi r o[ 1, 3- di oxodlgivapayl, Spstiut¢diorfunsubstiptiae hsterparghdr 2ikylenehetetoaryl; the)iplex k in
idin-4-yl]-6, 7-ginhyey®- 5H pyrazol o[ 1, 2- a] pyrazol - 1- one] ;

6. A compound according to Claim 5 wherein R® is selected from the group consisting of
phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluoro-phenyl, 2,6-difluorophenyl, 2-cyanophenyl,
3-cyanophenyl, 2-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-methylphenyl, 4-
methylphenyl, 2,4-dimethylphenyl, 3-N-acetyl-aminophenyl, 2-methoxyphenyl, 4-
methoxyphenyl, and 3-benzo[1,3]dioxol-5-yl

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

NH[C(R%R50)] RS
wherein each R®and R® are independently hydrogen, —OR”, -N(R"),, —CO,R’,
-CON(R7)2; C+-C, linear, branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen,
—OR’, -N(R"),, ~CO,R”, —CON(R"),; substituted or unsubstituted C4-C; alkyl, substituted
or unsubstituted aryl heterocyclic, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; R” is hydrogen, a water-soluble cation C,-C, alkyl, or substituted
or unsubstituted aryl; the index m is 0 o 5.
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46 WO 03/ 024973 PCT/ US02/ 30133

Spiro[ 1, 3-di oxol ane[ 2", 6] - 2- (4-fl uorophenyl )-3-[2-(1-(S)-nethyl -2-hydroxy-2
- met hyl prwpyB/oarsino) pyri m PCT/US02/30133

i din-4-yl]-6, 7-di hydro-5H pyrazol o[ 1, 2- a] pyrazol - 1- one] ;

Spiro[ 1, 3-di oxol ane[ 2' , 6] - 2- (4-f | uorophenyl )-3-[2-(cycl opropyl am no) pyri m d
in-4-yl]-6,7- dihydro-5H pyrazol o[ 1, 2-a] pyrazol - 1-one] ;

Spiro[ 1, 3-di oxol ane[ 2", 6] -2- (4-fl uorophenyl)-3-[2-(2-fl uoro-benzyl am no) pyr
imdin-4-yl]-6,7- di hydro 5H- pyrazol o[ 1, 2- a] pyrazol - 1- one] ;

Spiro[1,3-di oxol ane[ 2' 4-fl uorop hen -3-[ 2- gS fl uor o- benzyl am no) pyr
i mi di n-4-yi] - CCH’”WB# %Pcsfldr”s;fﬁ @laig) Btvflergn wfela%ql qm gedfoup consisting of
Spiro[1,3- d| oxd1yan0§<§r2 mefilyk, @thyl Avirfyl, umdpmpgamyblbh I[ Rethekynetnf/il M@ﬂh&%ﬂﬁi benzyl

am no) pyri m di i zol .o a

Spi r o[ 1, 3- di oxo aneiyn gljwztfgl %)ﬁ?q 8 X'ﬂa?rfp %ngrﬁljg%ef‘ﬁléo?‘%}ﬁ@? M benzyl

am no) pyri mi di Aretadgpeny, WetHQWSPBFFUI Btéprpmwbmﬂ)mhezwm -bnzaid Sldickolefig]

Spi r o[ 1, 3- di oxqlyadieb-3l, p@hin2-4- f | uor ophenyl ) - 3-[ 2- (2- f | uor o- benzyl ami no) pyr

i mdin-4- yI] 6, 7 di hydro-5H pyrazol o[ 1, 2- a] pyrazol - 1-one] ;

Spiro[ 5,5 -dinethyl-1, 3-di oxane[ 2", 6] - 2- (4- quorophe 5XI) 3-[2-(1-(S)-nethy

| benzyl am%o) prnmpnctjaccordmg to either Claim 7 or 8 wherein R* and R™ are each independently

in-4-yl -6, 7- digydgdrorld; ey bgol o[ 1, 2- a] pyrazol 1-one];

Spiro[ 5,5 -dinethyl-1, 3-di oxane[ 2", 6] - 2- (4- fluorophenyl) 3-[2-(1-(S)-nethy

| - 2- met hoxy-

et hyl am ndPpyr iAndodipaunttaccdrdiBg ¥o-Claimyidraeing Mepyrmalzol of 1, 2- a] pyr azol - 1- one] ;

Spiro[ 1, 3-di oxol ane[2', 6] -2-(4-fl uorophenyb) 3- (2- phenoxy- pyri m di n- 4- yI) 6
, 7-di hydr o-5H pyrazol o[l 2- a] pyrazol - 1- oné} o

Spl ro[ 1, 3-di oxol ane[ 2', 6] - 2- (4-f | uor/ophen -= :ﬂ uor o- phenoxy) pyrimdin

-4-y|]-6, 7- di hydro-5H—pyrazoI o[ 1, 2\a] g¥r aXolN.1-

Spiro[ 1, 3-di oxane[2', 6] - 2- (4-fl uorophenyl)-/3-(2- phenoxy-pyrimdin-4-yl)-6,7

-di hydro-5H pyrazol o[ 1, 2-a] pyrazol - 1- ongt\

Spiro[1,3-dithiolane[2',6]-2-(4-fluorop nyI'ﬂ-S-(Z-phenoxy- pyrimdin-4-yl)-

6, 7-di hydro-5H pyrazol o[ 1, 2- a] pyrazol - 1-

Spiro[ 1, 3-di oxane[ 2', 6] - 2- (4-f| uor ophenyl ) - 3- ”('} (S)-(a)-nethyl-benzyl am no

)pyrimdin-4-yl]- 6, 7-di hydr o- 5H pyr azol o[J5 al.pyrazol - 1- one] ;

Spi ro[ 1, 3-di oxane[ 2", 6] - 2- (4-f | uor ophenyl ) 3 > (1, 1-di net hyl et hyl am no) pyr

i mdin- 4 yl]-6,7 di hydro 5H pyrazol o[ 1, 2- a] pyrazol 1- one] ;

Spiro[ 1, 3-di oxane[2', 6] -2-(4-fl uorophenyl)-3-[2-(benzyl am no) pyri m di n-4-yl

]-6, 7-di hydr o- WEHep)RS%IBmed{y[LR?isa]alpyteaﬂ@h {h]a-gﬁfi@]cons@éﬁdg of —~OH, =NH,, ~CO,H, —

Spiro[1, 3-di oxaRreta, afd @Ol(lﬁ fl uor ophenyl)-3-{2-[ (2-net hyl phenyl ) net hyl am n

o] pyri m di n- 4-

11. Acompound according to Claim 10 wherein R™ is methyl; R® is selected from the group
consisting of 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, and pyridin-3-yl.

12. A compound accorlding to Claim 1 selected from the group consisting of:
Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-[(2-(S)-(o.)-methyl-benzylamino)pyrimidin-4-
yl]-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one];
Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(1-(S)-methyl-2-methoxyethylamino)-
pyrimidin-4-yl]-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one];
Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(benzylamino)pyrimidin-4-yi]-6,7-dihydro-
5H-pyrazolo[1,2-a]pyrazol-1-one];
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yl }-6, 7-di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol -1-one]. 13. A pharnmaceuti cal
conposition conprising: 47 WO 03/024973 PCT/ US02/ 30133 a) an effective
anount ofworwg/opm73ore bicyclic pyrazol ones including all ecantsowsEsic and
di asteriomeric forns and pharnmaceutically acceptable salts thereof, said
compound having the formula: 0 R IW[C(RRMh "N N~~\ R wherein Ris: a)
- CH2] kR3; or b) -NR4aR4b; R3 is substituted or unsubstituted Cl1-C4

al kyl , substituted or unsubstituted hydrocarbyl substituted or

unsubst i tuted heteroc substitut stit r
al kyl enearyl, sPR¥SH% ‘P’@ ”‘6[? %ﬁéﬁﬂ‘é"tr‘?pt%ﬁ?ygt? ﬁﬁ@ Fé'gt‘droxy Pmetipropy-
al kyl eneheteroaryl arhih@pyrinddio-4-¢1]-6 .3 -diy 56 ;iycazapﬁRéE]pyaazdl -Rorgh are each

i ndependent | y: h?}%))g Wﬂ&)&%ﬁ@[& é?—%ip ?Ium&p%l%ﬁ%ﬁg t?cy):ll)ﬁ%l&m@@&)&nm @PIES R15 b aar e

i ndependent |y branched, or cyclic nd
mi xtures thereof; R6d'h3§’rQ‘@i?pyraZONUF?f?]Eyrazobe'P@]'7 _CON(R7) 2: substi tut ed or
unsubstituted @pxr@ft Bditolane[2\81e1(4-fludr&they)- 3R F2HIR6- bmtzﬁdnao)pyrimimn-4-y|]-e,7-

substituted or unsu |t i's hydrogen, a water-sol uble
cation, or Cl-C4 al ké)ﬁ dro- %gﬁagg)bei%&o 1Rze]0 to 5, Rl is: a) substituted

or unsubstitut e%blraﬁyﬂ dioxptanplp’ 6@t fliarerheny!)Gr| Ztﬁfﬁrﬂmt’ﬁ*rtzﬂﬁf@tﬂo)lﬁé’tr@?'@réryw i/~ t wo
R2 units on the sarred.@}@f(bgmpﬁg,@ m-g]p ra}_@emoﬁgget her to forma spirocyclic

e oSy SRS Wl oSt
-Q(CH2) | R3; 4-y1]-6,7- dlhydro 5H—pyrazolo[1 2-a] pyrazol -1-one];
Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyi)-3-[2-(3-trifluoromethyl-benzylamino)pyrimidin-
4-yl]-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one];
Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(2-fluoro-benzylamino)pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one];
Spiro[5’,5™-dimethyl-1,3-dioxane[2’,6]-2-(4-fluorophenyl)-3-[2-(1-(S)-methylbenzylamino)-
pyrimidin-4-yl]-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one];
Spiro[5’,5'-dimethyl-1,3-dioxane[2’,6]-2-(4-fluorophenyl)-3-[2-(1-(S)-methyl-2-methoxy-
ethylamino)pyrimidin-4-yl]-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one];
Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-[(2-fluoro-phenoxy)pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one};
Spiro[1,3-dioxane[2’,6]-2-(4-fluorophenyl)-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one];
Spiro[1,3-dithiolane[2’,6]-2-(4-fluorophenyl)-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one];
Spiro[1,3-dioxane[2’,6]-2-(4-fluorophenyl)-3-[(2-(S)-(a.)-methyl-benzylamino)pyrimidin-4-yl]-
6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one];
Spiro[1,3-dioxane[2’,6]-2-(4-fluorophenyl)-3-[2-(1,1-dimethylethylamino)pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one];
Spiro[1,3-dioxane[2’,6]-2-(4-fluorophenyl)-3-[2-(benzylamino)pyrimidin-4-yl]-6,7-dihydro-
5H-pyrazolo[1,2-a]pyrazol-1-one]; and
Spiro[1,3-dioxane[2’,6]-2-(4-fluorophenyl)-3-{2-[(2-methylphenyl)methylamino]pyrimidin-4-
yI}-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one].

13. A pharmaceutical composition comprising:
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c) -(CH2)jNRsaRlb; d) -(CH2)j CO2R10; 48 WO 03/024973 PCT/ US02/ 30133 e)
-(CH2)j 0002R1 f) -(CH2)J CON(R10)2i and g) two R2 units can be taken

t oget her wo oBo24srm car bonyl unit; R8, R9a, R9Ob, and R10 aP€TA®0130133

i ndependent|y hydrogen, Cl1-C4 alkyl, and m xtures thereof; R9a and R9b can
be taken together to forma carbocyclic or heterocyclic ring conprising
from3 to 7 atons; two R1O units can be take together to forma
carbocyclic or heterocyclic ring corrprisi ng from3 to 7 atons; j is an
index fromO tQ 5;

phar naceuti cal | accéen %tlvg%ré’%r?t OP%‘ﬁtogmorsz'cyﬂ'cr%rlaﬁo ‘H'e%&ﬁmg'%?' WP?OHbe“fhe
extracel lular rel eas@d@fasiemm%{mﬁl@layd pharoideniinally aecéniadmsaits therelof, gdie r

manmal s, said net hocboﬁ@am{dr@y,n?thgl?@mghep of admi nistering to said hunans or
hi gher mammal s a pharmaceutical conposition conprising: a) an effective
anount of one or nore bicyclic pyrazolones including all enantionmeric and
di asterioneric forns and pharmaceuticaDly acceptable salts thereof, said
conmpound having the fornula: 0 Rl I N~~\ R wherein Ris: a)
- CH2] kR3; or b) -NR4aR4b; R3 is_.subgti nsubstituted Cl-C4

al kyl, substituted or unsubsti tuté%] bstituted or
unsubstituted heterocyclyl, substitute bstl tuted aryl or

al kyl enearyl, substituted or unsubstituted heteroaryl or

al kyl eneheteroaryl; the index k isgfT 0 to 5, Rd4a and R 4b are each

i ndependently: a) hydrogen; or b) /[C( aR5b )] nR6; each R 5a and R5b are
i ndependently hydrogen, or CL-C4 |i branched, or cyclic

R
wherein R is:
a) —O[CH,R, or
b) —NR‘aR*:.

R®is substituted or unsubstituted C4-C4 alkyl, substituted or unsubstituted
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl or alkylenearyl, substituted or unsubstituted heteroaryl or alkyleneheteroaryl;
the index k is from 0 to 5;

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

R'is:
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl;

two R? units on the same carbon atom are taken together to form a spirocyclic
ring having from 4 to 7 atoms, the balance of the R® units are independently
selected from the group consisting of:

a) hydrogen;

b) ~O(CH,)R®,
c) —(CH)NR**R®;
d) —(CH2),COR"™;
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al kyl, and m xtures thereof; R6 is -ORS, -N(R )2, -CQ2W -CON(R7)2;
substituted 49 WO 03/024973 PCT/ US02/ 30133 or unsubstituted Cl1-C4 al kyl,
substi t utwo oem249msubstituted aryl, or substituted or uns®oFSOUEEES
heteroaryl; R7 is hydrogen, a water-soluble cation, or Cl1-C4 al kyl; the
index mis fromO to 5; R is: a) substituted or unsubstituted aryl; or b)
substituted or unsubstituted heteroaryl; two R2 units on the sanme carbon
atom are taken together to forma spirocyclic ring having from4 to 7
atons, the bal ance q the g_?[ ghtgoare i ndependently selected fromthe
group consi sting of :° %?i QCH2)jR8; «c¢) -(CH2)jNR9aR9); d)
-(CH2)jC2R 0; e) CI—|2)-1(@EBOQRN€R )% )and(CHZ)j CON(R10)2i and g) two R2 units
can be taken toget hgy tot@@R%rﬂts%ﬂtﬁ&@VéntbﬁBtﬁertoﬁ&m Bgé’i‘bonﬁg.ht and R10 are

each i ndependently al k nd m xtures her eof ; R9a and
ROb can be taken to e’r t@"‘?ér r?feaea&a?;’ﬁwe?qt%hW°%8t%rWl pred mixiureg
conprising from3 tcbheTeQi,tleand R¥carRE0akenitégetheato fdren 4 @kimcydlig et Hegarodydicf or m a

car bocyclic or heterrﬂﬁx&mrrsm@lma& BCtQ?'%fdn%lMﬁ1¢%§%4%t2k@t{)8mertdfo}n§aan

index fromO to 5; e lndex nis
phar maceut i cal | y acé:@ri?p%pceor@ﬁt@fogycéﬁfl@ compyjsing t’rom 3 to 7 atoms; j is an index from 0

to 5; the index n is from 3 to 5; and

b) one or more pharmaceutically acceptable excipients.

14, A method for controlling the extracellular release of inflammatory cytokines in human and
higher mammals, said method comprising the step of administering to said humans or
higher mammals a pharmaceutical composition comprising:

a) an effective amount of one or more bicyclic pyrazolones including all enantiomeric
and diasteriomeric forms and pharmaceutically acceptable salts thereof, said
compound having the formula:

o)
R \ [C(R?)al,
I N
A
R

wherein R is:
a) —O[CH,JR?; or
b) _NR48R4b;

R? is substituted or unsubstituted C,-C, alkyl, substituted or unsubstituted
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl or alkylenearyl, substituted or unsubstituted heteroaryl or alkyleneheteroaryl;
the index k is from 0 to 5;

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

R'is:
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl;

two R® units on the same carbon atom are taken together to form a spirocyclic
ring having from 4 to 7 atoms, the balance of the R? units are independently
selected from the group consisting of:

a) hydrogen;

b)  -O(CHy)R®;

c) —~(CHZ)NR*R®,

d) ~(CH2)COR";

e) —(CH);OCO,R™

f) —(CH,),CON(R™),; and

g) two R? units can be taken together to form a carbonyl unit;

Ra, Rga, Rgb, and R are each independently hydrogen, C4-C, alkyl, and mixtures
thereof; R® and R® can be taken together to form a carbocyclic or heterocyclic
ring comprising from 3 to 7 atoms; two R'® units can be take together to form a
carbocyclic or heterocyclic ring comprising from 3 to 7 atoms; j is an index from 0
to 5; the index n is from 3 to 5; and

b) one or more pharmaceutically acceptable excipients.
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