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SPI ROCYCLI C- 6, 7- Dl HYDRO 5H PYRAZOL( 1, 2-a] PYRAZCOL- 1- ONES VWHI c COMRRIOG
hNFLAMVATORY CYTCOKI NES FI ELD OF THE | NVENTI ON The present invention rel ates
to spiro[ 6, 7-di hydro-5H pyrazol o[ 1, 2a] pyrazol - 1-ones] which Inhibit the
extracel | JY%?:”“rzé%%ase of inflanmmatory cytokines, said cJ¢bUSRE813Besponsi bl e
for..one or nore human or hi gher manmal i an di sease states. The present

i nvention further relates to conpositions conprising said

6, 7- di hydr o- 5H pyr azol o[ 1, 2a] pyrazol - 1-ones and nmethod for preventing,
abating, or otherw se controlling enzynes which are understood to be the
active conponent SPIREXYCOIEH)-BIHYDROBRH®YRAZ@1OT1 2lalPYRAZMRA -ONERase St at es.
BACKGROUND OF THE | NVEN—WI%H'WF{bEWﬁ.RMMAT(%&* o Tunor Necrosis
Factor-(x (TNF-a) are anong the | nportant io?ogl cal substances known
collectively as "cytokines." These nol ecul es are understood to nediate the
i nfl anmat ory response associ at EELRIGH V ol ogi cal recognition of
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of human dhsRAGS, safgSs othdRRe Sorltrdiidd YakyRTed WhiciParb QBrsiotd b HRERACHET Compounds
and phar maceutlc%ll CO'%%SfItI nsg{/)\gl clp drf[ison%“ e conpounds, which can bl ock,
abate, confdBPTeRiePERPE fordhe NsrelnAepogd isepRastale of  cyt okines fromcells
whi ch produce them SUMVARY OF THE | NVENTI ON The present Invention neets the
af orementi oned needs in thatgackchegnbeeTHsWNNENTEINIGl Y found that certain
spiro-bicyclic razol opes and derivatives thereof are effective for
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active conpppgnts responsible for the herein described di sease states. The

[ ' tion relates to ¢ oupds, i ncluding all
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disease states or syndromes, inter alla, rheumatoid arthritis, osteoarthritis, inflammatory bowe!

disease (IBS), septic shock, cardiopulmonary dysfunction, acute respiratory disease, cachexia,
and therefore responsible for the progression and manifestation of human disease states.

Thers 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 INVENTIO

The present Inventlon 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 alfa, 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 hereln described disease states.

The first aspect of the present invention relates to compbunds, including ali enantiomeric
and diasteriomeric forms and pharmaceutlcally acceptable salts thereof, said compounds having
the formula:
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and diasterioneric forns and pharmaceutically acceptable salts tgq]’ ?«&E’ZO
sai d conpounds having the formul a: 2 0 MAR 2006 WO 03/ 02497 0
PCT/ US02/ 30133 wherein R 1ls: a) -CHZ]kR3; or b) -NR4aR4b; R3 Is
substituted or unsubstituted Cl1-C4 al kyl, substituted or unsubstituted

hydr ocar byYO %¥Q¥58i t uted or unsubstituted heterocyclyl PCEUSREIBHt ed or
unsubstituted aryl or al kyl enearyl, substituted or unsubstituted

het eroaryl or al kyl eneheteroaryl; the Index k Is fromO to 5; R4a and Rob
are each independently: a) hydrogen; or~ b) -[C(R6aR8b )2] R each Rea and
R5b are | ndependently hydrogen, -OR7, -N(R7)2, -CO2R7, -CON(R7)2; Ci1-C4

| inear, branched, or cyclic alkyl, @and m xtures thereof; Re |Is hydrogen,
-OR7, -N(R7)2, -CO2R7, - CON(R7)2i s ~uted or unsubstituted Cl-C4

al kyl, substituted or unsubstitul |, [adsubstituted or unsubstituted
heteroaryl; R7 Is hydrogen, a water- e cation, or Cl-C4 al kyl; the
index mis fromO to 5, R is: a) bstituted or unsubstituted aryl; or b)
substituted or unsubstituted heter,oa‘r* |; at least two R2 units of one
-[C(R2)2]- ring unit are taken to r to forma spirocyclic ring having
~from4 to 7 atons, the bal ance of the'®R2 units are |Independently sel ected
fromthe guRsEn RGENSI sting of: a) hydrogen; b) -(CH2)kQ(CHZ) JRe;

a) ~O[CH R or

b) _NR4aR4b;
R® Is substituted or unsubstituted C-C, alkyl, substituted or unsubstituted hydrocarbyl, substituted
or unsubstituted heterocyclyl, substituted or unsubstituted aryl or alkylenearyl, substituted or
unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5;
R* and R* are each independently:

ar

a) hydrogen; or

b)  —ICR™R™)mR%
each R** and R* are Independently hydrogen, —OR", -N(R"), ~CO,R", <CON(R"); C4-C4 linear,
branched, or cyclic alkyl, and mixtures thereof; R® Is hydrogen, ~OR’, ~N(R")z, ~CO.R’, —
CON(R"),; substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted aryl, or substituted
or unsubstituted heteroaryl; R” Is hydrogen, a water-soluble cation, or C,-C4 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®2]- 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) ~(CHo)O(CH)R%;

c)  —(CH)NR™R™,

d) ~(CH,)COR";

e) —(CHZ)OCO;R"™

) —(CH,),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, C1-C, alkyl, and mixtures thereof; R® and
R® can be taken together to form a carbocyclic or heterocyclic ring comprising from 3 to 7 atoms;
two R units can be take together to form a carbocyclic or heterocyclic ring comprising from 3 to 7
atoms; | Is an Index from O to 5;the index k is from 0 to 5; the index n Is from 3 to 5.
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c) -(CH2))NReaReb; d) -(CH2)JCXRR10; e) -(CH2))0002Ri 0 f) 20 MAR 2008
-(CH2)j CON(R10) 2; and g) two R2 units can be taken together to forma
earbonyl unit; Re, Ra, Rb, and RLO are each | ndependently hydrogen, Cl-C4
al kyl, an Xt ur es thereof; Ra and Rb can be taken toget her to forma
car bocycl i (%’l‘ 2% erocyclic ring conprising from3 to 7 arERE/3013wo R10
units can be take together to forma carbocyclic or heterocyclic ring
conprising from3 to 7 atons; j Is an Index fromO to 5;the index k is
fromO to 5; the Index nls from3 to 5. 2 2 0 MAR 2006 WD 03/ 024973

PCT/ US02/ 30133 Anot her aspect of the present Invention relates to

phar maceut i cal 6ot aspetiontie plsantineaton rakids ty parhdveutes Bgraposites ahich &6 pre)sent
| nventi on kgm facTaanech | el wBh1g: @) an
effective g%ﬁﬁ{) gﬂgsgﬂrt%éfsee of thnem%g’%gﬁﬁ sﬂechg‘mc%lﬁﬁag thE’ e %r esent

i nvention; “aNd' a? one or nore pharmaceutically acceptable excipients. A
further aspect t hen quﬁéyéﬁvoqnmiemﬂQrm?rq@thapwoumsmomso thepregeont r ol | i ng
one or nore inflammieation; gt oki ne nmedi ated or inflammatory cytokine

modul at ed rmmml))' an g‘le%?%ﬁr%%h&%aceﬁf?c@ﬁ/aE:(#]gQEIe eﬁﬁaﬂtsmt hod corrprl sing the

step of adm nis effective anount of
a cgrrp05| tion Céﬁ’ﬁh?rﬁs Iihe P&se%ﬁwﬂmrelﬁh%tomwﬁb@n%%wm%@on% t he
present i nidamingery citbideencdiatéd ot iflemmalvjyegtbldne relalted eammalizdl dashsasndirages Wi | |
become appasmiitibns| said MERY Bhprishil @'Ie'%ﬁb)ﬁf a?lkw'm" slterlhd"tokmﬁ’mé’rr Jr hfgﬁé? ma@m{a%ﬁ' ng of

the foll Oweﬁ&tl\%eatn%h*t%ga go%fpggltlldg prlslaﬁgq,e or Worgr gtﬁ% OWBQF’&ﬁch[?HF é°s*§e ot herwi se

per cent ages, I ons
speci fi ed. preA‘F’T““i’%‘H?Sbratures are in degrees Celsius ( C unless otherw se
specified. Al Tieseamdtsr oijdotsieatu@s, ahdadveitRiéanil bgudb apdal‘bﬁﬂﬁ posedred herein

bé ref er eneginaty3@ nﬁ'tﬁeaafrt'ﬂ‘al% aQéadﬁB)éf tﬁ&’fél‘(}abgﬁ%etklﬁd B&Ecrl&nQn Qg éhne ?&@é&nfﬁoﬁs an
adm ssi on ﬁﬁrﬁ‘ I S %—‘! r
DETAI LED Dlg@%lil s.l-ﬁp:osl aRR/ERﬁqﬁaqF hereln are by welght uﬁless otherwise specified.

All temperatures are in degrees Celsius (° C) unless otherwise specified. All documents cited are

In relevant part, incorporated herein by reference; the citation of any document Is not to be

construed as an admission that it is prior art with respect to the presant Invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to compounds which are capable of mediating, controliing or
otherwise Inhibiting the extracellular release of certain cytokines, especially inflammatory
cytokines, said cytokines playing a role in the stimulation, cause or manifestation of a wide variety
of diseases, disease states, or syndromes.

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

Included within the definition of “hydrocarbyl” are the aromatic (afyl) and non-aromatic
carbocyelic rings, non-limiting examples of which include cyclopropyl, cyclobutanyl, cyclopéntanyl,
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]-heptanyi (caranyl), bicyclo-[2.2.1}-
heptanyl (norboranyl), bicyclo-[0.2.4]-octanyl (caryophylienyl), spiropentanyl,
diclyclopentanespiranyl, decalinyl, phenyl, benzyl, naphthyl, indenyl, 2H-indenyl, azulenyl,
phenanthryl, anthryl, fluorenyl, acenaphthylenyl, 1,2,3,4-tetrahydronaphthalenyi, and the like.

The term "heterocycle” includes both aromatic (heteroaryl) and non-aromatic heterocyclic
rings non-limiting examples of which include: pyrrolyl, 2H-pyrr6|yl. 3H-pyrrolyl, pyrazolyl, 2H-
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The present Invention relates to conpounds which are capabl e of nediati ng,
controlling or otherwise Inhibiting the extracellular release of 2deMARi 2006
cytokines, especially Inflammatory cytokines, said cytokines playing a
role in the stimulation, cause or manifestation of a wide variety of

di seases, ‘Y LLBYB states, or syndronmes. For the pur pose8CHUS@2RR13pr esent

I nvention the term' hydrocar byl" is defined herein as any organic unit or
noi ety which is conprised of carbon atons and hydrogen atons. |ncluded
within the term hydrocarbyl are the heterocycles which are descri bed
herei n bel ow. Exanples of various unsubstituted non-heterocyclic

hydr ocar by Imidaaslyi st d,3:¢ib2siie 1,R.@briaydiyi, isdxa2bif)ydxauoyprd/d-oxadiadoiyl] eARrE, pheny|

ﬁgg L?Eeé}’; yréi'lyfszﬁp it -JJne-yZ p)Z'leq)'h rH?rE;E?E}}P p?ﬁ&!%ﬁwﬁnw pi&?ﬂnglnﬁ t}laé(r!yl’ 4@nd
aromati c (é’??f‘ﬁz'"‘é\'n?gf 6ﬁxaé'P%'r?a“‘f‘?"Ez'”ykE'P'BB%'Q’(I:IaF‘?P'“V' ‘Hé%",‘yi Ao qu aﬁPR'“th exarrpl es
of whi ch | ineenyickéi-ledenyl.benzofygenyl, ispherizofmanyh ingblyl, 3Hslodalyh ¢Hiralniyl] henzoggzlyiphex ane,
cycl ohexenylhﬂ-bembymwpamw. IsduRHRYI %uh@zoﬂnyllilm b ulbaPskazinyl, pyrroI(dlnyl

bi cyclo-[0

bl cycl o- | 0p%ro ﬂ.ﬁr{&& furgnﬁl ﬁ%ﬁl&eﬂ{l&e%lrﬁ!f%lélb?n)é%\# L? éag?gi’ﬁsa% cgri be

bi cycl o- [ 25upstifted g upsu ﬁ@i‘ed( nor boranyl ), bicyclo-[0.2.4]-octanyl
(caryophyl | enyl An exaipple ofzantt defiréd by thebi terhwy'alkmeml'aﬂem)ﬂ amiyHayindtRe Binuny | |,
phenyl, benzyl, naphthyl, Indenyl, 2Hinderyl, azulenyl, phenanthr yI
anthryl quorenyI acenaphthylenleHl v-tetrahydronaphthalenyl and
the Ii ke The term "heterocycle" i ncl’ udy ot h aromatic (heteroaryl) and
non- arorratl c heterocyclic rings non-lir exanpl es of which include:
pyrrol yl, YReessap grapple %WWP%P By the ietm é‘&‘lﬂ?’}?ﬁ‘*’“@w" s 9 2gicali RnibigEisg e

03/ 024973 POWAS02/ 30133 i m dazol yl, 1,2,3-triazolyl, 1,2,4-triazolyl,

| soxazol yl, oxazoyl, 1,2, 4-oxadi azol yl, pyranyl, 4H pyranyl,

2H pyran-2-one-yi, pyri di nyl , pyu_d_-g;l yrimdinyl, pyrazinyl,

pi perazinyl, s-triazinyl, 4H- 1, 2- OXAzi ./ 2H 1, 3-oxazi nyl, 1, 4-oxazinyl,
nmor phol i nyl, azepinyl, oxepinyl, 4H 1, 2-drazepinyl, |ndenyl 2H Indenyl,
benzof uranyl, |r®ine bmﬂfs% & presblﬂ ﬂ'ﬂbr’hﬂbn th3idrnh§T§B%&§}clic'1arH“éﬂ}Q£hhM£f' are
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?uranyl
t hi ophenylW Siival Ia>§|"g'eﬁ"ﬁ'3f’"taf?€‘ WR’@’"@‘&ch of V\:hl ch can be substi t ut ed

or unsubstituted. An exanple of a wﬁ ned by the term "al kyl enearyl "
8

s a benzyl unit having the fornmulf

The term “substituted” Is used throughout the speclfication. The term “substituted” is
defined herein as “encompassing moieties or units which can replace a hydrogen atom, two
hydrogen atoms, or three hydrogen atoms of a hydrocarbyl moiety. Also substituted can include
replacement of hydrogen atoms on two adjacent carbons to form a new molety or unit.” For
example, a substituted unit that requires a single hydrogen atom replacement includes halogen,
hydroxyl, and the like. A two hydrogen atom replacement includes carbonyl, oximino, and the like.
A two hydrogen atom replacement from adjacent carbon atoms Includes epoxy, and the like.
Three hydrogen replacement includes cyano, and the like. An 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 spacification to indicate that a hydrocarbyl molety, 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 Cq alkyl unit, 3-guanidinopropyl! is a “substituted C alkyl
unit,” and 2-carboxypyridinyl is a “substituted heteroaryl unit.” The following are non-limiting



whereas an exanple of a unit defined by the term"al kyl eneheteroaryl” Is a
2-picolyl unit having the formula: N=-' For the purposes of the P e £006
l-nvention the terns "spirocyclic" and "spiroannul ar" are use

i nt erchangeabl y throughout the present specification and are neant to

| ndi cate t m%%ﬁﬂ% whi ch are conjoined at a single car BERUM26M33f or
exanpl e: The term "substituted” |Is used throughout the specification. The
term"substituted"” is defined herein as "enconpassing noieties or units
whi ch can replace a hydrogen atom two hydrogen atons, or three hydrogen
atons of a hydrocarbyl noiety. Al so substituted can include replacenent of
hydr ogen a&xanBles of uhNewhich jcaCRAe a€ a FdpRBSen Do HYdrBgen atbfe/ wiBH £hydro8drbyliHitt . " For

exanpl e, als%b'é&ﬁt}éd LiGekutingb that requires a single hydrogen atom
replacenen§ |nc<ﬂ S a;ﬁ%eq& hédrOEyl, and the |ike, A two hydrogen atom
repl acement i ncTUASeEHFYOM | WIS RisABM O B lfEoMid@ 12 A two hydrogen at om
r epl acenment) fro@ﬂ@ﬂﬁacent carbon atons I ncludes epoxy, and the |ike. Three
hydrogen rgpl acempga% i ncl udes cyano, and the like. An epoxide unit is an
exanpl e ofwﬁ si Aédﬂﬁd unit which requires replacenment of a hydrogen
atom on adjacent aerﬁb. The term substituted is used throughout the
present sp¥ci fi€ENGn)t o Indicate that a hydrocarbyl noiety, Inter alia,
aromatic rving, -Sl2NRN(RE);N, can have one or nore of the hydrogen atons

repl aced byjya gpbstituent. Wien a noiety is described as "substituted" any
nunber of t%e h gépgen atons may be replaced. For exanple, 4-hydroxyphenyl
is a "subsY)tuf§ aromati c carbocyclic ring", (N N

di met hyl - 5Xani n6fa@nPBrsi s a " substituted CB al kyl unit,

3- guani di ngpr opplR%h)s a "substituted C3 alkyl unit," and 2-carboxypyridi nyl
is a "subsﬁ'tuLﬁﬁmgﬁleroaryl unit." The followng are non-limting 4 2 0
MAR 2006 WO 03/ 024973 ,PCT/ US02/ 30133 exanpl es of units which can serve as a
replacenenyofoFNﬁxﬁg en atons when a hydrocarbyl unit is described as
"substit utdl. " -NR*C@NRZ):2] p( CH=CH) gR12; wherein p is fromO0 to 12; q Is

fromO to &3, LUwn@Z) R12; iii)-C(2)2R12; iv)-C(Z) CH=CH2;
xv)  -NHOR'%
xvi) -NCS;
xvii)  -NOy;
xvii)  -OR'%
xix) -OCN;

XX) -OCF3, -OCClg, -OCBr3;
xxl) -F, -Cl, -Br, -1, and mixtures thereof;

xxii)  -SCN;

xxiil)  -SOsM;

xxiv) -OSOsM;
xxv)  -SON(R™);
xxvi) -SOR'%
xxvii) -P(O)Hy;
xxviil) -POy;

xxlx)  -P(O)OH)g;

xxx)  and mixtures thereof;

wherein R™ is hydrogen, substituted or unsubstituted C;-Cy linear, branched, or cyclic alkyl, Ce-
Cao aryl, C;-Co alkylenearyl, and mixtures thereof; M Is hydrogen, or a salt forming cation; Z Is =O,
=S, =NR"!, and mixtures thereof. Suitable salt forming catlons include, sodium, Iithium,
potassium, calcium, magnesium, ammonium, and the like.



\})-C(Z)N(R12)2; Vi)-C(Z)NRI2N(R12) 2; vii)-CN;, viii)-CNG 1X)-CF3,2q R?”[_)US
-CBr3; Z)-N(Ri2)2; xi)-NRt2CN, xii)-NR 12C(Z)R 2 All)-NR 1ZC(Z.)N(qu9§)£,
Xiv) - NHN(R12) 2; xv) - NHOR12; Xvi)-NCS; xvii)-NO2; xviii)-OR12; xix)-OCN;
xX) - OCF3, .- | 3,.,- OCBr3; xxi)-F, -d, -Br, -1, and mxtures thereof;
XXii)- SCN;WQX:f (f2|4379803|\/l xxi v) - OSBM  xxv) - SO2N(R12) 2i xRETASBEIRE2;
Xxvii)-P(OH2; xxviii) -P02; xxlIx) -P(O(OH)2; xxx) and m xtures thereof;
wherein R12 is hydrogen, substituted or unsubstituted Cl-C20 I|inear,
branched, or cyclic alkyl, Cg- C20 aryl, Cr-C20 al kyl enearyl, and m'xt ures
thereof; MIs hydrogen, or a salt formng cation; Zis =0, =S, =NR', and
m xtures t her eoifhe @uipounids & teerrdseritdnvantiogconptisecspirdepait tilescafRU tWaparst t hi um
pot assi um tfedist biWich IRH09S | 24Rm RBEIHAD, YoPexdhiib, b BY-clrlidfE:5H-pyrazolot,2-

aJpyrazol-1-one fused ring system. The second part is a ring comprising from 4 to 7 atoms, said

ring attached to the fused ring to form a final spirocyclic ring system.

For the purposes of defining the ring systems of the present invention, the following is
provided as an example of the ring numbering system used throughout the present specification to

describe the compounds and the variations thereof, which are encompassed by the present
invention. ’

0
I
SaTa
R 8 X2
N o—
34 5
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NéL
R

The above scaffold Is a splro[1 ,3-dloxo|ane[2',6]-2—R'-substltuted-3-[2-R-substltuted-pyrlmldln-4-
¥11-6,7-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 definltion of the compounds of the present invention have the formula:



52 0 MAR 2006 WO 03/024973 PCT/ US02/ 30133 The conpounds of the present

| nvention conprise a spirocyclic ring scaffold In two parts; the2fii Msk 2606
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 WM %Yhprising from4 to 7 atons, said ringPETAUSE3t0 t he
fused ring to forma final spirocyclic ring system For the purposes of
defining the ring systens of the present Invention, the following is

provi ded as an exanple of the ring nunbering system used throughout the
present specification to describe the conpounds and the variations

t hereof, which are enconpassed by tbe present Invention. R The above
scaffold Is a

spiro[ 1, 3-dl oxol ane[ 2", 6] - 2-R - subs
yl ]-6, 7-di hydr o- 5H pyr azol o[ 1, 2RaTpyr a
exanpl e of the manner In which the r
are referred to herein. R The gener
present invention have the fornulf:
PCTI US02/ 30133 ~ | C(Fe)zln N rein the index n indicates the nunber
of -[C(R2)2]- ring units present herefore the nunber of atons
conprising the B-ring of each analog. Rhe "C-ring", which is formed from

]g wo  R2 uniwhgreRheliftx § gqm@atgsaﬁm;hbato@ntb(#mn riRfuritOpr8Ee: dhli e Wo R2 units
rom any C@I[MQQJF oPattcg?@ c%mprlslng the B-ring of each analog. The “C-ring”, which Is formed from two
R? unlts on the same carbon atom, can be formed from any two R? unlts from any carbon atom of
the B-ring.

ed-\3-] 2- R-subst it ut ed- pyri m di n- 4-
%eg;ga ]. The following Is an
g tens of the present Invention
definition of the compounds of the
ny2 0 MAR 2006 WO 03/024973

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:

)
N
=

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-dioxolans] ring systems having, for example, the formula:

0]
o)
N E:><oj
L

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-dloxolane ring attached to the 5-position, for example:



the B-ring. The first aspect of the present Invention as It relates to ring
scaffolds, conprises a 6, 7- dihydro-SFprrazoIo[l,2-a]pyrazo|-1-%ﬂeM$%§@@
ring system having the fornula: N~R wherein the C-ring can be attached to
any of riqgogﬁﬁugions 5, 6, or 7 as indicated. The first enbodi nent of the
6, 7- dl hydroe BI4RJP azol o[ 1, 2- a] pyrazol - 1- one fused ring PSEHERBOBACONpasses
spi ro[ 1, 3-di oxol ane] ring systens having, for exanple, the formula: ORlL
Nz~ \ R wherein the 1, 3-dioxolane ring is attached to the 6-position
pyrazol o ring carbon atom Oher iterations of this enbodi nent |Include a
1, 3-di oxol ane ring attached to the 5-position, for exanple: 7 2 0 MAR 2006
WO 03/024973 PCT/ US02/ 30133 RL as weld as a 1, 3-dioxolane ring attached to
the 7-position as In the fornmula: R Y\he second enbodi nent of the

6, 7- dl hydr o- 5H pyrazol o 1, 2- a] pyr gzol# I=f¥ne\f used ring aspect enconpasses
spl ro[ 1, 3-di oxane] ring systens Havi ﬁor exanple, the formula: O N\ R
Thi s enbodi nent al so includes iterati ®@in the spiro[1, 3-di oxane]
ring Is attached to the 5 and 7 ring{posdtiohs. The third enbodi nent of

t he 6, 7-dl hydro-5H pyrazol o[ 1, 2- a] fjyr &gl - ne fused ring aspect
enconpasses spifo[ 1, 3-dithlolane] {ing/systens having, for exanple, the
formula: 8 2 0 MAR 2006 N%R

as well as a 1,3-dioxolane ring attached to the 7-position as in the formula:

The second embodiment of the 6,7-dihydro-6H-pyrazolo[1,2-a]pyrazol-1-one fused ring
aspect encompasses splro[1,3-dloxane] ring systems having, for example, the formula:

(@]

e Vi
R\N:><O
L,

This embodiment also includes iteratlons wheraln the spiro[1,3-dioxane] ring Is attached to the 5
and 7 ring positions.

The third embodiment of the 6,7-dihydro-6H-pyrazolo[1,2-a]pyrazol-1-one fused ring
aspect encompasses splro[1,3-dithlolane] ring systems having, for example, the formula:



WD 03/ 024973 PCT/ US02/ 30133 R This enbodi nent also Includes Iterations
wherein the spiro[1,3-dithiolane] ring Is attached to the 5 and2® MARG006
positions. However, other aspects of the ring systens of the present
Invention relate to scaffolds having B-rings conprising 6 atonms (n = 4) or
7 atons (WQIEP4ERi ch are exenplified herein below by PABUSGMSMSBae: or n=4
n=5 The first ring systemin the above two exanpl es conprises, as the
fused ring conponent, a b5,6,7,8-tetrahydro-pyrazol o[ 1, 2-a] pyri dazi n-1-one
system and the second scaffold conprises, as its fused ring conponent, a
6,7,8,9-tetrahydro-5H pyrazol o[ 1, 2-a] [ 1, 2] dl azepi n-1-one ring system Each
of these ring systens is a conponenpd of separate aspects of the ring
scaffolds of the present Invention\Wthin ghe netes and bounds of the
first aspect as it relates to ripg gcaf¥ol he B-ring conprisés 5-atons
and the CGring Is a [1,3]dl oxol & \[1#,3] yexane, or [1.3]dithlolane ring
as |Illustrated herein above. The ca o] ich said CGring Is attached,
for exanple, any of carbons atons nunbered 5, 6, or 7, relate to the
enbodi ments of this first aspect. second aspect of the present
Invention relates to inflammatory cytpkine release Inhibitors wherein the
I ndex n equals 4, said scaffolds g, for exanple, the formula: 9 2 0
MAR 2006 WD 03/024973 PCT/ US02/ 30133 NR R whi ch, are

spiro[ 5, 6, fhidehsdahRyalo cﬂuéﬁé@h E ﬁhg'elmhg%nl ﬁa\’ozéltﬂl fel Is Etlaa%d?cytﬁég s
\/\herelnthe eata at an carpon- a mring positions 5,
6, 7, or rf"ﬁlpﬂs'tpﬁ% netes and bounds of t he second aspect as it relates
to ring scaf f ol deyeverhatheBaspeetg)ofdaTing systems 6f the presentimentoh esldi® biscaffoids  a

[1,3]di oxonmg,s-r[nas hipHEME RomsQh = lflor Fatbhds i Qbﬁm%nlaierwerﬁﬁ.ﬂéd'hbﬂéﬁtb@fatved herein
above. The by L ﬂﬂbéo which said Gring is attached, for exanple, any of-

car bons atom; nunbered 5, 6, 7, or 8, relate to
N °]
B C
N @]

or

n=4 l n=5
The first ring system in the above two examples comprises, as the fused ring component, a
5,6,7,8-tetrahydro-pyrazolo[1 »2-g]pyridazin-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]dlazepin-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]dloxolane, [1,3]dloxane, or [1.3]dithiolane ring as
llustrated hereln above. The carbon to which sald 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:



t he enbodi nents of this second aspect. The third aspect of the present

I nvention relates to inflammatory cytoki ne rel ease | nhibitors whe@rkiMiRt 1§86
l ndex n equals 5, said scaffolds having, for exanple, the fornula: 0 N%'~
R which are spiro[ 6,7, 8, 9-tetrahydro-5H pyrazol o[ 1, 2-a][1, 2] di azepi n- 1- one]
ring syst SWROR&Ein the Cring may be attached at anyPEFUBESBEA at om ring
positions 5, 6, 7, 8 or 9. Wthin the netes and bounds of the second
aspect as It relates to ring scaffolds, the B-ring conprises 7-atons and
the Cring Is a [1,3]dioxolane, [1,3]dioxane, or [1.3]dlthiolane ring as
[I'lustrated herein above. The carbon to which said Cring Is attached, for
exanmpl e, any of carbons atoms nunmbefed 5, 6, 8 or 9, relate to the
enbodi ments of this third aspect. Thg co nﬁiof the present Invention
ition of the A-ring. R

conprise a pyrimdlne ring attacped to
units are substituents at the 2 pos\{ e pyrimdin-4-yi portion of
the general scaffold, said Runits #fe: an et her having the fornula

- CH2] kR3; or b) an ami no uni t hayi ng the formul a - NR4aR4b; wherein R3 Is
substituted or unsubstituted Cl- amgyl, substituted or unsubstituted
cyclic hydrocarbyi, substitutedd{br upnsubstituted heterocyclyl, substituted
or unsubstituted aryl or 10 2 O 06 WO 03/024973 PCTI US02/ 30133

al kyl enearyl, substituted or unsubstitied heteroaryl or

al kyl enehE'w&IE:lOﬁ'é ¥lio[5igves-leish9droKyrblof 1r2CH]EyﬁdaElﬁ-1 oﬁe] rlﬂ_@ﬁlstBHL {NﬁBer'ﬂﬂe @rrﬁ the R
vari ous as ven Yein Ris
an et her 91%? Béat{a&heﬁzfa %&r}] caﬁ%@ﬁfﬁiwﬁon& oﬁl 1 @Atgﬁ@ Efg gndnb her s

havi ng t he®ft B?"r?ﬁ?’}i aspgRLes(it rpfates 1A frgscrifoldg by B-ting @TP%ﬁQElB'P&QmF gnd thﬁfbﬂ'ﬂg 'sut ed or
unsubst i t uaécBjeiexplane, I1)3]dBend, bt Stitharnefingiiastatp eatinafovl® THeAbosES et hers
havi ng t hewﬁn@r’fé&ﬂ@nng%ta@i% for dRampIS; afHiP Bdrbdnt bihls REmUARAYOS & &r Yl Eide@ Y! - Thi S

Iteration |AGIUAEStd 1S i seconWasp%ctnon-

The third aspect of the present Invention relates to inflammatory cytokine release
Inhibitors wherein the Index n equals 5, sald scaffolds having, for example, the formula:

X

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 mates 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 Hllustrated herein above. The
carbon to which sald C-ring Is attached, for exampls, 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[CH,]R’; or

b) an amino unit having the formula -NR*R*®: .

wherein R? is substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted cyclic
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or

10



limting exanple of R phenoxy, 2-fluorophenoxy, 3-fluorophenoxy, %0 MAR 2006

fl uorophehoxy, 2, 4-dlfluorophenoxy, 3-trlfluoronethyl phenoxy, 4-

trifluoronethyl phenoxy, 2,4-trifluoronethyl phenoxy, and the like. il)

Anot her Iteration of this aspect of R conprises ethers having the fornula
-OR3  and YR%YQ4YWdhstituted or unsubstituted aryl. Thi sPCI@BEYIER | ncl udes

the followwing non-limting exanples: 2-nethyl phenoxy, 3-nethyl phenoxy,

4- et hyl phenoxy, 2, 4-di nmet hyl phenoxy, 2-cyanophenoxy, 3-cyanophenoxy,

4- cyanophenoxy, 4- ethyl phenoxy, and the like. iii) A further iteration of

this aspect of R conprises ethers having the formula -OR3 and R3 is

subst i t ut edikgeneanyissubstititéd dr exbubstiyted hdtbioaryllot fltyihéHaterdany; tHachsx i I8 @orfiokd owi ng
non-limtimg exanples: (2- nethyoxy)phenoxy, (3- nethoxy)phenoxy, (4

nmet hoxy) phenoxy am no nox 3-benzo| don0| 5-yl, and

the like. B) R 'Eﬁwf?'["é’l\léﬁ’& "éé%‘? ﬁﬁ’eileig) #f ‘%%‘x‘i?’ﬂ'@g ”Pﬂ?? Pr?frP IveptionRs {t he

| ndex k equ@Pre‘mBl%nmhmgﬂf@formulbst)icﬂh] d or unsubstituted heteroaryl. 1)

A first Itepati Run@fenédipasshizRess thng%ﬁ&ﬁﬂk'-@Rsﬁtr@lﬁb%iﬁeMMb Bhnk REis Or nul a

-OR3 and R3 |s g‘?ﬁ{posgruhé&&gﬂtet&%y?r oaryl. This Iteration Incl udes t he

follomnng non- | ¥r|n1d|n 2- g ¥r|n1d|n 4-
pyridin-2-yl, 9r i di (H”%teﬂﬁtm" oh {¥siagpast of Rypmprisps ethersreving fo formulg — s?ééond
lteration of this asReassubsttutdd oc ompbstistes agt Teis ferbtyw inalgddsitre féllowingihan- - OR3  and
R3 | s su :ast i tuted hlaﬁ'rﬁtl'n@@ﬁ%p{e of Ri &Ieﬁds& &aqhared?.eadw lauﬂ&gpﬁeh@( f40' ICovleng t
gg(r:]orr;o;nss: 28 e'?)r(lggg @ér\?f’heng{ynhgpg%%ﬁegoxy&jm aBWBh ﬂ’EYe)& Kk eqLaI 'ltjgl 1)S and
R3 Is substituted df'f'l{QWgI?B‘S'PheﬂWe?d”f lffupromethyl Pb@"PXW gnd thelike.at i on of this
aspect of R confyri sesnothibhiraiord thistgpdots RfcompsbethdrIiing the fomuliR3OR’S
substituted or unsubgligp H%G&utﬂ@& W&éfb&lttﬁedﬂ?% St IFeFa%A IRJLCTEQ{RL Mﬁﬁngt he
following non-limtin ﬁ n%@ E rimdin-
2-anmi nopyri m di n- 4- 'if’ﬂ WE’Jﬁ“y TEphenge, -1 °tb‘9’?hPEﬂ"Yr 42“93?!3"9“?539?‘31 di n- 3-yl,
pyridin-4-yl, and t h&4-Himkibylphedoxg, ZG:YWGBO)@,&-cyanophenoxy, 4-gyanophenoxy, 4-
ethylphenoxy, and the like.
ili) A further iteration of this aspect of R comprises ethers having the formula —OR®
and R® is substituted or unsubstituted aryl. This Iteration includes the following
non-limiting examples: (2-methyoxy)phenoxy, (3-methoxy)phenoxy, (4-
methoxy)phenoxy, 3-[(N-acetyl)amina]phenoxy, 3-benzo[1,3]dloxol-5-yl, and the
like.
B) R unlts encompassing ethers having the formula ~OR? (the Index k equal to 0) and R®is
substituted or unsubstituted heteroaryl.
) 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.
i A second iteration of this aspect of R comprises ethers having the formula -OR?
and R® is substituted heteroaryl. This iteratlon 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.
) A first iteration of this aspect of R comprises ethers having the formula ~OCH,R®
and R® Is substituted or unsubstituted heteroaryl. This lteration includes the
following non-limiting examples: pyrimidin-2-yl, pyrimidin-4-yi, 2-aminopyrimidin-4-
yl, 4-aminopyrimidin-6-yi, pyridin-2-yi, pyridin-3-yl, pyridin-4-yl, and the like.
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WO 03/ 024973 PCTI US02/ 30133 ii) A second iteration of this aspect of R
wherein Ris an ether having the fornula -OCH2R3 and R3 |s subs?ilt MR R006r
unsubstituted al kyl enehetero-aryl. This Iteration Includes the follow ng
non-limting exanples: pyridin-3-yiethyl, (2-nmethyl-2-pyridin- 3-yi)ethyl,
and the |iK8Y/BM7R units enconpassing ethers having t hePEBURA3BI330R3 (t he
I ndex k equal to 1) and R3 Is R3 Is substituted or unsubstituted Cl1-C4
alkyl. 1) Afirst Iteration of this aspect of RIs an ether having the
formula -OR3 and R3 Is unsubstituted C1-C4 linear, branched, or cyclic
alkyl. This Iteration Includes the followi ng non-limting exanples:

lrrft hylt_, et h%/l : h_Ii)SODrmpedond Ee&)éorilcfm%téaydéf&RWhereﬁms ?rt Qﬁefrhg\}ﬁﬁliheif&r)hu}é‘ 3930%
eration o i 'S aspes RO 3 i.n e formila_- _an

is a substituted Cl-CA |1 near. i aﬁgﬁggﬁfn%@gﬁé%}ecﬁlFggﬁﬁhﬁvf?a%ﬁf@%&r‘ati on
Includes the fol | owPAYeRBR qIPwRG noptmiinesmrias: pysdinrdyiatidy@tety-2-pyridin-

(S) - 1- net hy- 3- met hy okyijsthlpand thellknd t he |ike. However, the fornulator is not
i mi Eﬁd tomhe hejhiﬁsldﬂc@mﬁaﬂigleihb@.ﬂaﬁﬁg&ﬁe%ﬁrﬂﬂ&o?"&heﬁmwla&:%rt?1)ITJH§R5§! | owi ng
are the various s, according to the present 1nvention
wherein R ls anR??n&gbéﬁtﬁtgﬂrrﬁ‘gs‘{%ﬂ!éutt‘?docﬁ%ﬁ(F?'«Lﬁ- NR4aR4b, Roe and R 4b are each

i ndependent |'y: 8) hydfirgidtasstiongf thisespeciof Ris erethen zyingbe foradh-08'andiRts Feb ar e

i ndependent | y hydr ogesybs@ilteddd,-¢, IR branktea s BRI alQl Tﬁl}z’ﬁébriatlén Rbilsdes theaNd

m xtures thereof; Rgolhg s S n tituted Cl-C4

Al kG- O kenyl - RRRAARPRBer PRSI LR psop RIS eb i o
unsubstituted aryl, B‘? €ubstituted or unsubstituted heteroaryi; R7 is

hydr ogen, a wat Br - s oh gfsprd tgeatianmfithis@spe@of R amlebtpt havingithe fandelx-oR%iaad Rt om 0 to
5. ﬁ\) dR units gnc%ggafssub@mut6d1d21t@|Iinq%mbﬂﬁqrﬁﬂ,(bﬁ&'éljc%{ ﬁ‘hl@%té?éi'on InSud2¥ H Otgﬁ”’ R6a
i s hydrogen an . . | aylng.t.he formyla: an e

i ndi cat ed stereochempllso? 'r”m’ww"? )?alfnglegir}tr%eerﬁhé) < "%f) Trgty %%8W9WVR s an
am ne conprising an MRMk&h is substituted or unsubstituted phenyl . This
i teration incl udeeverhibe foohulaterismgt limitad to tHemiedein Rgentptfsatbrations and examples.

(S) - 1-met hyl - | - mreesishiAghd He Bl Paspbd of K iR d8¥drdirlg t6 e present Invention
wherein R Is an amine having the formula ~NR*R*, R*® and R*” are each independently:
a) hydrogen; or
b)  -[C(R™R® )R’
each R and R are independently hydrogen, C;-C; linear, branched, or cyclic alkyl, and mixtures
thereof; R® Is hydrogen, substituted or unsubstituted C;-C, alkyl, C,-C; alkenyl, ~OR, “N(R"),, -
COzR’, ~CON(R'),, 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.
A) R units encompassing chiral amino groups wherein R* is hydrogen, R®® is hydrogen and
R™ is methyl, said units having the formula:

and the indicated stereachemistry.

)} 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: (S)-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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fiuorophenyi ) net hyl am no, (S)-1-nethyl-1-(4-nethyiphenyl)nethyl-a

(S)-1- methyl -1 - (4- met hoxyphenyi ) met hyl ami no, (S)- 1-net hyl - 1- ( 2- "% 2005
ani nophenyl ) net hyi am no, (S)-1-nethyl-1-(4-am nophenyl)nethylam no, and the
like. 12 2 0 MAR 2006 WD 03/ 024973 PCT/ US02/ 30133 ii) A second lteration of
this aspeYO&Y2R’#s an amine conprising an Re which is PSTHSR3#Bed or
unsubstituted heteroaryl. This Iteration includes the follow ng non-
limting exanples: (S)-1-nethyl-1-(pyridin-2-yl)mnmethylan no,

(S)-1-nmethyl -1- (pyridin-3-yl)nethyl am no,

(S)-1-nethyl -1-(pyridin-4-yl)nmethylamno, (S)-1-nethyl-

1- (furan-2-yl) nidt hylAssacord,iteration of this aspect of R is an amine comprising an R® which is

(S)-1-methyl -1-(3- bes{lmh?ed%lQis%?rbteéﬁé{érééfwtﬁﬁ’él@%i&ﬂnclud@?ﬂefo%lrhnﬁr? iy A

third Iteration of th e which Is
ClI-C4 substit uted d'F"Ilt'ﬂﬁg l%? t(%ﬂéaet%f@w'd?%w)@ HEQ?'I §)n TeiRfddes the
fol I owi ng non- i mi t i(Pgdindyamghyiasminof (§)-1-metimgt1HpiridindpYinethyiawno, (8)-1-methyl-

(S)-1-net hyl - 2- (et hogygned-ymHemiirmifo, ($3)1-itny -39 eRRHIBINGE é)‘i?aneﬁ érﬁ.ﬁd am no
groups wherein Roe 'aﬁdpa\é‘ﬂ( Logen, W and R6b are each Cl- sai d

units having the foru -N Rs R5b Rsa and the indicgated
st er eochemi st r;)'%\/\her‘ﬁtvéd 'teﬁ@?ﬁ °<§H‘!f areecky B IgRntaminecompriping a&ﬁg‘ﬂh‘th I$6¢C4 t er ati on
of this aspect of Rshbstiatedaninsestibtbddikyt Gbis iterationreludescthectoliowinl naraliniitiag ,

non- | Ih rr} E) ing Iex anpl %ﬁargélesvm-mel srbmﬁ%ol(siq %{ﬁﬁtzttwembi}ydugghgmﬁl ] 1a;- cct of
ci Tt hy| beBEY! SRS Rkl Wik PR Bk e p A 1 e
alkyl. This it eqﬁuaﬂm § LRi@%'“Qﬁ%fOT"@H'q owi ng non- |imting exanples:
(S) - 1- et hyl - 2- hydr oxy- 2- net hyl propyl am ge, (S)-1-nethyl -
hydr oxy- 2- et hyl butyl ani ne, and the |ikg.
X
REb”
and the Indicated stereochemistry when R, Rﬁb and R® are not the same.
i) A first iteration of this aspect of R Is an amine which does not have a chiral center,
non-limiting examples of which includes 1,1-dimethylethylamine, 1,1-
dimethylbenzylamine and the like.
i) A second iteration of this aspect of R Is an amine comprising an R® which is
substituted or unsubstituted C,-C, alkyl. This iteration includes the following non-
limiting examples: (S)-1-methyl-2-hydroxy-2-methylpropylamine, (S)-1-methyl-2-
hydroxy-2-methylbutylamine, and the like.
C) R units encompassing alkylenearyl amines whereln R** Is hydrogen, both R® and R® of
R* are hydrogen, R® Is substituted or unsubstituted aryl, said unit having the formula:

.._.N j R11

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

) 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.

i) A second iteration of this aspect comprises the following non-limiting examples of
R units: (2-methylphenyl)methylamino; (3-methylphenyl)-methylamino; (4-
rﬁethylphenyl)methylamlno; and the like.
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O R units enconpassing al kyl enearyl amines wherein W Is hydr ogen,
Rob are hydrogen, R e is substituted or unsubsti? 0t gaR 208! .
said unit having the forrmula: H R11 wherein R11 is hydrogen or a
"substituted unit" as defined herein above. 1) Afirst Iteration of
aspect coff?P¥®47he foll owi ng non-liniting exanpl es of PRI/UBIINE3

Rae and R5b of

benzyl am no, (2-am nophenyl) net hyi am no;

(4- met hoxyphenyl ) et hyl am no; (4-propanesul-fonyl phenyl) net hyl am no;

like. ii) A second Iteration of this aspect conprises the follow ng

non-limting exanples of R units: (2-methylphenyl)methylam no;

(3- et hyl pbgny| Rufie lehithpBashe aminds wHERIIN Y B hRivs

bot h

this

(4-f1 uorophenyl ) net hyl am no,

and t he

bo, R1cBpRBE RPequaitd the | ke.

13 2 0 MAR 2006, n0 dg&égqaiﬁtfgy&i%pgé ,jzsaw} "Fh?"(l) gturs%;encorrpasm ng am nes

wherein Rda is I‘Yy ¢
equal to -CO2R7 or CO\I(R?)Z said unit hwngtheforrrula H -NRe

conpri se

gF8§en and Rs5b

Reb

) Afirst Iteration of this aspect of >Iﬂs_] An am ne conprising an Re which

s substituted or unsubstituted phenyl

fol |l owi ng non-
O

'Fs [teration |Includes the

limting exanples: H RI®"-Nand \ / (CH3)2N--C H CH30-C 0

) Afirst iteration of this aspect of R Is an amine comprising an R® which Is
substituted or unsubstituted phenyl. This Iteration includes the following non-
limlting examples:

H H
—N R —N R™
i g
CHO—G, H (CHN—C, H
N\ W\
0 o
wherein R"' is hydrogen or a “substitute” as defined herein above.

()] A second lteration of this aspect of R Is an amine comprising an R® which Is
substitutad or unsubstituted alkyl. This lteration includes the following non-limiting

examples:
H H H
/ / /
—N (o] —N 0 —N o
or or
H,C OH HC OCHs HC N(CHy)2

Howaever, 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? unlts 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(R%)z]- 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) —(CH2)O(CH )R,

c) —~(CHz)NR™R™;

d) —(CH2)CO,R';

e) ~(CH2),0OCO,R™

)  —~(CH)CONR"™);

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

14



R11 wherein R11 is hydrogen or a "substitute" as defined herein above. |i)
A second Iteration of this aspect of Ris an am ne conprising an R ahixph2006
substituted or unsubstituted alkyl. This Iteration includes the follow ng
non-limtin examples: HHH -NO-NO-NOor or [|-3C OH H3C OCH3 H3C
N( CH3) 2 I%&/@%/‘Ef‘”"‘the formulator Is not limted to the RET®BI/38183nplified
iterations and exanples. Rl units are selected from a) substituted or
unsubstituted aryl; or b) substituted or unsubstituted heteroaryl. The
first aspect of R units enconpasses hal ogen substituted phenyl units,
non-limting exanples of which Include 4-fluorophenyl, 2,4-dlfluorophenyl,
4- chl or ophenyl , hyand dnb ehixtirdeQrerdd® UNi t'S corrpri se the spiroannular ring of

the scaff Ogd Ra’f Rdb Qﬁ R“%feee%h dlh%é@ﬁgﬂrtlgnydrogm g7 halk 5 (a)rpd’ n[‘nlgﬁre? @?r Ig@%r Ise the

substitute Gbor unsu

[C(R2) 2] - ghberake fnoptaerde f@"%fa@cxf@rfqr hejerogyalis ring qonmﬂm feopi 3t & plempic ri ng
portion of t“torﬁé" witsdah b tike togetiodn toGrmariatboéyslicionbktgpenyeie riid sompesing@bad t6 7 om t he
group conskisi;N@ 2R fndexdord id BAYIS Br Indbk fro @tk CH2) JR8;  ¢) - (CHz) 1NReaReb;

d) -(CH2)j CRR QO\h R2 units
can be taken to A qeﬁﬁpoeq r(eg_"‘ Qbﬁ)'/que ‘5&"‘88{{ ?'"{?ﬁ "?r?d]]ciﬁs é %ﬂ%ﬁ?e%w WB%03/ 024973
PCTI US02/ 3{'}'5_@3!’% Ofém(fcq\ﬁowﬁ pfitkesprespet frwerttion relates to B-rings wherein n Is equal to 3, for

example, compounds comprising the 6,7-dinydro-5H-pyrazolo[1,2-g]pyrazol-1-one ring system

non-limiting examples of which Include:
0
X
F
N\ _-N o

N—H

HSC"m"K/ OCHS

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

spiro[1,3-dloxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(benzylamino)pyrimidin-4-yl]-8,7-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-imiting examples of which Include:

15



Re, R9e, R9', and R10 are each independently hydrogen, Cl-C4 alky# @ @2%6
m xtures thereof; R9a and Feb can be taken together to forma carbo 5 I

or heterocyclic ring conprising from3 to 7 atons; two R10 units can be

t ake together to forma carbocyclic or heterocyclic ring conprising froms3
to 7 atoM%2#B3 3y Index fromO to 5, n Is an | ndex fPERUSI2ABIE. ~As
descri bed hereln above the value of the Index n Indicates the size of the
"B-ring". The first aspect of the scaffolds of the present Invention
relates to B-rings wherein n Is equal to 3, for exanple, conpounds
conprising the 6, 7-di hydro-5H pyrazol o[ 1, 2- a] pyrazol - 1-one ring system
non-l1Imting exanples of which Includeg 1-{3C""-' ~_'OCH3

spiro[ 1, 3-di oxol ane[ 2' , 6] - 2- (4-f - 2-(S)-[(2- met hoxy- 1- net hyl )
pyr arzol o[ 1, 2- a] pyr azol - 1-one] ;
[0,

et hyl am no] - pyrim dl n-4- yl)-
and O

spiro[ 1, 3-dl oxoi ane[ 2', 6] - 2- (4-fl uoraophenyl)-3-[2-(benzyl am no) pyri m dl n- 4-
yi]-6, 7-di hydro-5H pyrazol o[ 1, 2- a] pfr axol - 1-one). A second enbodi ment of
the first aspect relates to pyrazoio -aLFyrazoI-l-one ring systens
conprising a spiro[1, 3-doxoxane], non-I1I|m-t1Tng exanples of which Include:
15 2 0 MAR 2006 WO 03/024973 PCTI US02/ 30133

spiro[ 1, 3-di oxane[ 2", 6] - 2- (4-f | uor opheh§1)> -(S)-[ ((x-nmet hyl)benzy[am no
]-pyrlnidin 4-yl}-6, 7- dihydro 5H—pyrazo|o[ a] pyrazol -1-one]; and
spiro[1, 3-d

| uor ophen (phenox yr|n1d|n 4-yl] -
5777 Gl by or ol BRE e F SR o G e RSB
conpri se t ¢iydiorfHarereidl b2-glpygdobkenek aneél ease | nhi biting anal ogs of the
present Invention are divided into several non-limting categories. Several
of the analog categories are se \.as faloQws. The fjrst aspect of
Category | inflammtory cytokgng (bity ng conpounds according to
the present Invention have the gt having the formul a: R which
are 2',6-spiro[1, 3-dl oxol ane] derivati

spiro[1,3-dloxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(phenoxy)pyrimidin-4-yl]-8,7-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-dloxolane] derivatives of 6,7-dihydro-6H-pyrazolo[1,2-a]pyrazol-1-ones
whereln R units have the formula:

16



wherein R units have the formula: 16 2 0 MAR 2006 WO 03/ 024973 Tabl e
herein bel ow provides non-limting exanples of R, R6b, and Re. TABLIAR 2006
PCT/ US02/ 30133 No. RRR 14-f | uor ophenyl nmet hyl net hyl

24-fl uorophenyl met hyl et hyl 34-f1 uor ophenyl net hyl propyl

44-1| uoroa’ﬁ%Pr%//qZﬁ%? hyl vi nyl 54-fl uor ophenyl net hyl cycl opr BgJUS02/30133

64- f | uor ophenyl net hyl cycl ohexyl 74-fl uorophenyl net hyl met hoxynet hyl

84-f | uor ophenyl et hyl net hoxyet hyl 94-fl uorophenyl net hyl 1 - hydroxy-1
-met hyl et hyl 104-f | uor ophenyl nmet hyl - COZH 114-f| uor ophenyl net hyl phenyl
124-f | uor ophenyl net hyl 4-f| uor ophenyl 134-fl uor ophenyl net hyl 2- am nophenyl
144-f | uor ophenyl net hyl 2- met hyl phenyl 1g4-fl uorophenyl net hyl 4- net hyl phenyl
164-f | uor ophenyl met hyl 4- met hoxyphenyl ./

174-f 1 uor ophenyl net hyl 4- (pr opanesul f o ) phenyl

184- f | uor opheny! met hyl 3- benzo[ 1, 3] dI ox %f-g'yl

194- quorophenyInEthyIpyr|d|n 2-yl - quorophenyInEthyIpyr|d|n 3-yl The

second asp | nf | ammat or t oki ne _rel ease inhibiting
conmpounds %%%Ug?ﬁﬁﬁa° 8“ "H?B@@Wf“?ﬁV%ﬁfﬁoﬁ @B%Pri se the general scaffold
havi ng the fornul a:

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 methoxymathyl

8 4-fluorophenyl methyl methoxyethyl

9 4-fluorophenyl methyl 1-hydroxy-1-methylethyl
10 4-fluorophenyl methyl -CO.H

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-fluoraphenyl methyl 4-methylphenyl

16 4-fluorophenyl " methyl 4-methoxyphenyl

17 4-fluorophenyl methy! 4~(propanesulfonyl)phenyl
18 4-fluorophenyl methyl 3-benzo[1,3]dloxol-5-yl
19 4-fluorophenyl methyl pyridin-2-y|

20 4-fluorophenyl methyl pyridin-3-yi

The second aspect of Category | inflammatory cytokine release inhibiting compounds
according to the present invention comprise the general scaffold having the formula:

17



17 2 0 MAR 2006 WD 03/024973 PCTI US02/ 30133 R which are
2',6-spiro[1, 3-di oxane] derivatives of 20 MAR 2006
6, 7-dl hydr o- SH pyrazol o[ 1, 2- a] pyrazol -1 -ones. The first aspect of
Category | relates to conmpounds wherein R units have the fornula: H_N Re
Ra' Tabl Y9 P3/Ré&¥8i n bel ow provi des non-limting exanpl @TASIZANIIBR66, and
R8. TABLE Il No.R RR 214-fl uorophenyl net hyl net hyl

224-f | uor ophenyl net hyl et hyl 234-fl uor ophenyl et hyl pr opyl

244-f | uor ophenyl net hyl vi nyl 254-fl uor ophenyl met hyl cycl opr opyl

264-f 1 uor ophenyl net hyl cycl ohexyl 274-f1 uorophenyl met hyl net hoxynet hyl

284-f 1 uor ophenyl net hyl net hoxyet hyl o

294- f | uor ophenyl net hyl 1- hydr oxy- 1-
314-f | uor ophenyl met hyl phenyl 324-f|
334-f | uor ophenyl met hyl 2- am nop
354-f | uor ophenyl net hyl 4- et hyl pheny
374-fl uorophenyl net hyl 4- (pr opanesu

thyl ethyl 304-fl uorophenyl et hyl - CO2H
I

{ hyl 4-f 1 uor ophenyl
\§4é-fl or ophenyl net hyl 2- net hyl phenyl
~ | phenyl net hyl 4- met hoxyphenyl

onyl ) phenyl

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 whereln R units have the formula:

N R?

RSb;

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

TABLE Il
No. R' R” R®
21 4-fluorophenyl methyl methyl
22 4-fluorophenyl methyl ethyl
23 4-fluorophenyl methyl propyl
24 4-~flucrophenyl methyl vinyl
25 4-fluorophenyl methyl cyclopropyl
26 4~fluorophenyl methyi cyclohexyl
27 4-fluorophenyl methyl methoxymethyl
28 4-fluorophenyl methyl methoxyethyl
29 ~ 4-fluorophenyl methy! 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-~flucrophenyl methyl 4-methylphenyl
36 4-fluarophenyl 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



384- f I uor ophenyl net hyl 3- benzo[ 1, 3] dl oxol - 5-yl

394-f| uor ophenyl net hyl pyridin-2-yl 18 2 0 MAR 2006 WD 03/ 024973 L20 MAR 2000
4-fl uorophenyl BocceN ~ H Cbz~-N H A C nethyl PCT/US02/ 30133

pyri di n- BG%é Bocce a N.: Cbz-' N Reagents and condlgons: (a) NaH b I HNIN

N Cbz~ N 03/034%% agent s and Conditions: (b) SOCI 2, MeCPCHNSO¥301B Chz' - " v
v'd 2

L 40 | 4-fluorophenyl | methyl pyridin-3-yl
Cl
Boc\N H Boc\N
| ¥ -2 ! :>=
cbz” H Coz”
cl

Reagants and condlllons: (a) NaH

Reagents and Conditions: (b) SOCl,, MeOH

Cbz””

2 3

Reagents and Conditlons: (¢) NaOH, CH;Clz/water, rt 18 hours.

F
\©\/“\ \©\)j\
I

N
Cbz”” Chz”"

3 4
Reagents and Conditions: (d) Oa, CH2Cla, DMS; -78 °C o rt 18 hr.

F
N
| :>=
Chz” Cbz N

4 5
Reagents and Conditions: (@) ethylene glycol, TsOH, toluene, reflux 18 hr.
19



3 Reagents and Conditions: (c) NaOH, Cl-12Cl2/water, rt 18 hours. d 3 4
Reagents and Conditions: (d) 03, CH2ClI2i DVs, -78 Cto it 18 hr. I\*f 0 | mARN2006
5 Reagents and Conditions: (a) ethylene glycol, TsOH, toluene, refiux 18
hr. 19 2 O MAR 2006 WD 03/ 024973 6 PCT/US02/ 30133 5 6 Reagents and

Condi ti ond¥OP¥24B- pg/C MeOH. it 4 hr. o~ci N-OD 4. OPET/USO20ISEH3
Reagents and Conditions: (g) NaOH CH2Cl 2/water, rt 12 hr. 7 a Reagents and
Conditions: (h) NaH, DM, 0 Cto rt, 3 hr. SCH3 . SCH3 SCH3 7

mm_.m

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

Cbz””

3<]

H/

Reagents and Conditions: (g) NaOH: CHzCla/water, rt 12 hr.

0 - O

Z IN I n

X )\ N¢<
N SCH3 SCH;3
7 8

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

Reagents and Conditions: (i) Oxone®, MeOH/THF/H20; rt 2 hr.
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8 9 Reagents and Conditions: (i) Oxone(r), MOH THF/ H20; it 2 hr 29] ,&(ﬁ ?oné)
MAR 2006 WD 03/024973 9 10 PCT/ US02/ 30133 Reagents and Conditions:
{a}(-)-nethyl benzyl am ne, 100 C 3 hr. EXAMPLE 1 Splroll
. 3-di oxol anel 2' . 61-2. 12- (4-fl uorophenvl )acetvl | -3-12-(1-phenvl et hvl am no) pv
rim di n- 4WQ80287%_ gl hydr o- SH-pvrazol ol | . 2-al t wr azoi - 1PEHES023010Y
Preparation of 4-nethyl enepyrazoll di ne-1, 2-d| carboxyllc acid 1-benzyl ester
2-tert- butyl ester (1): To a suspension of NaH (3.81 g, 95.4 mml) In DW
(80 m.) is add dropw se a solution of N-Cbz-N -Boc-hydrazine (12.1 g, 45.4
mml) in DM (20 mL). The reaction m xture is stirred about 20 m nutes and
3-chl oro-2-chl oronet hyl - propene ( 5.8 nL, 50 mml) |Is added dropw se and
the reaction Is allowed to stir at roomtenperaturejunit the reaction Is
conplete by TLC The reactyon solution Is partitio -d bet ween et hyl
;EIHES nmore with
concentrated
used 'wi t hout further
4- et hyl ene- pyrazol i ¢ g 1-carboxylic acid

purification. Preparatio
1- benzyl ester (2): To a

4- et hyl enepyr azol | di ne- 1,Z=df %%boxyiic aci d 1-benf§;_£§ter 2-tort-butyl
ester, 1, (30 g) in nethanol f O m) Is added thionyf chloride dropw se
at 0 C. The reaction Is wargyed to room tenperatureygnd red an
additional 18 hours. Concentration of the reaction in va affords a
yellow oil which crystallizes upon standing to provide 2 (97% vyi el d) of
the desired product as the HCl salt. Preparation of 1o

2-[ 2- (4-fiuorophenyl )?Cﬂa% i aﬁh‘d&?&it’@&él (ﬁ”@;(@%@ﬁ&hiyﬂhlﬂ@idﬁé@HrbOXy| lc acid

benzyl ester (3): Sodi um hydroxid dissolved In a 1:2

wat er/ net hyl ene chloride sol uti on fgl% rrL% vmth rapl d stirring foll owed by

t he addition of 4-nethyl ene-pyrazol 1
Spiro[1.3-dloxolane[2',61-2-[2-(4-fluorophenyl)acetyl]-3-[2-(1-phenylethylamino)pyrimidin-4-

11-6,7-dlhydro-5H-pyrazolo[1,2-alpyrazol-1-0 10

Preparation of 4-methylenepyrazolidine-1,2-dicarboxyllc acld 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 solutlon Is partitioned between ethyl acetate and water, the water layer being
extracted several times more with solvent. The combined organic layers are dried, flltered, and
concentrated to afford the desired product as a clear oll which Is used without further purification.

Preparation of 4-methylene-pyrazolldine-1-carboxylic acld 1-benzyl ester (2): Toa
solution of crude 4-methylenepyrazolidine-1,2-dicarboxylic acld 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 HCl salt.

Preparation of 2-[2-(4-fluorophenyl)acetyl]-4-methylene-pyrazolidine-i-carboxyllc
acld benzyl ester (3): Sodium hydroxide (0.12 g, 3 mmot) is dissoived 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 ,



1 - = - - —

arboxyllc acid 1-benzyl ester, 2, (0.62 g, 2.8 mmol)_ at room tenperature.
(4- Fl uorophenyl)acetyl 21 2 0 N%R 2006 WO 03/ 024973 PCTI US02/ 30133 0ckhpr2ilfe
{0.39 n., 4.2 mol) is added and ther reaction Is allowed to stir for 18
hours after which time the reaction mxture Is diluted with water (10 ni)
and the | YRP¥24P owed to separate. The aqueous |ayer PET/BX2B838ed with
net hyl ene chl oride, 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 f'%n@@@%@WL 43‘@:%&1)513} aéh’e%ﬁb’tﬁéfrr&%&h'lsddu%dlo&%P%br’sﬁﬂéi@vh& benzyl

ester

oL (&7t Bt aflor it Ged i vt e ol e e SePREP O 308 1§ ¢ aci o
benzyl est#queous lay¢rds exBagipd with ietiyiesie)chipridenthe organisriayers hprofinededried. 88d i) at -78 C
until the meled! Corderti@iichilMaci dibid€the eludd prodiBtevhizP Ip0dle@bvePdiNea €1:3 éhyi enpved and

dl et hyl SéUefa%eQa%e)(tQ Avdd a4 (§2 gslg@gof@.[%g, %] PIro&\d'g:pt ion solution allowed to

warmto room terrpera ure an st The solvent is renoved In
vacuo and the resulting oil purified over silica (1:3 ethyl
acet at e/ hexane)Premaratioh of 2H2e(4-1lBorgpHenl)abetyl]-¢oxg-pyrazofidige-treaboxytic pridduct as a

(szlples(r)[ 10i3| b ."E%Fgf, (2 @Jané)éas Is bubbled lnto 8 solution oef 2-[2 4-ﬂuorophenyl)-axcetyl];(;I o 1.

car boxyl i cmaayiepeREARA '”aééfaébr"f‘y"f é‘ﬂd be'?ﬁ(' %fteF 8 @éa F'ﬁhtat 'B%di/\l’ F’%thg ﬁ” tark trap
i s char ged(12 mLpata8 °Cluntil dreeplhiion yétaimcactiugl chlord Thx eouree ptazone Isliemeveti-aodir boxyl i ¢

aci d benzygmesg Qtﬁlfoxld]e © (zslmQ) ifaddddand th8edclion solBfidAlicNaE tadayh @ rodn®- 26 nL, 112
mol ), - tol fé%??rgtﬂrefa%] ét@fo?% hounfs49|99 smzﬁt 1s?’ar§jovgé) in ggcﬂg ar(d%)e rg}t%trng ;rinb riﬂe'a1 Xt ur els

heated to re t hen concen
which is teMeesiicaf:3 qthyl aopja h2xa“90é%?f@fﬂ %5tQ{5MM€@‘?”’EIdP%VGd a'ﬁ‘ii"‘tﬁfr?&ﬂﬁf rat ed to

a brown oidi. The crude product obtained is purified over silica (ethyl
acetate/ hexane 1:3) to afford 2.68 g (59.7%yield) of the desired product.
Preparation of

spi ro[ 1, 3- di oxdirappEgtion ofgnirsl13diexolanel3,41:2:2-{4flupraphenybagetylirnyragoldine-ls; hanone

(6): carboxyllc acid benzyl ester] (5): To a flask fitted with a Dean-Stark trap is charged 2-[2-(4-
Sp: ro[ 1, 3- mo%ﬁanafae&a}z;-&b pratofaiiedr éalruasaﬂ&szhmxiyb e%&euy(hb g}owzafmn di tnﬁ 1- f:ar bg
xylic acid_, benz olv anol an
bul C (40, g o4esk B P2 Py e el B ok ) 82?‘?%@?'5’& PO TR (1)
Hy dr ogenat instredp bagted tqreflux far 3 daysdhenscopdentested\ihyagte te p Riswp pibwhichdg takepsp | s
renpved byinicH,¢l, #kshe@wii NBHCIS, dfiéd dntl @érertiaied Riitbr@inail The ciae padice af f ord 265
mg (99%yyi S’Jté%)ed Is purlfied over sllica (ethyl acetate/hexane 1:3) to afford 2.68 g (59.7% yleld) of the

deslired product.

Preparation of spiro[1,3-dioxolane]2’,6]-2-(4-fluorophenyl)-1-pyrazolidin-1-yl-
ethanone (6): Splro[1,3-dioxolane[2’,4]-2-[2-(4-fluorophenyl)acetyl}-pyrazolidine-1-carboxylic acld
henzyl 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 /n vacuo to afford 265 mg (99% yield)
of the desired product as a pale tan solid.

Preparation of spiro[1,3-dloxolane[2’,6]-2-(4-fluorophenyl)-1-{2-(2-methylsulfanyl-
pyrimidine-4-carbonyl)-pyrazolidin-1-yi]-ethanone] (7): To a solution of spiro[1,3-
donolane[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 dlluted with
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of the desired product as a pale tan solid. Preparation of 20 MAR 2006
spiro[ 1, 3-di oxol ane[ 2", 6] - 2- (4-f | uorophenyl ) - 1- [ 2- (2- net hyi sui f anyl -

pyri m di ne-4-carbonyl ) -pyrazolidin-1-yl]-ethanone] (7): To a solution of
spiro[1, 3- ne[ 2', 6] -2-(4-fluorophenyl)-1-pyrazolidin-1-yl-ethanone,
6, (265 ng W /‘?%?r% In dichioromethane (2 nmL) is addedPCT/US02/30133

2- et hyi suI fonyl pyri m di ne- 4-carbonyl chloride (375 ng, 2 mol) followed
by dropwi se addition of a 1.0 N aqueous solution of sodium hydroxide (3.5
m.). The mxture is vigorously stirred at roomtenperature for 3 days. The
reaction Is diluted with 22 2 0 MAR 2006 WD 03/ 024973 PCTI US02/ 30133

di chl or onetibdevemétiizde fi0)mL aratl wealsddendth wate(1@\at)e Thd ddedus Jayer S tacioeptacieds | ayer i s

g?gk W:)S(:] re gw\fjmrﬁ‘dichloYUn{elfhaﬁu Qb ey, %@B&mﬁd%&ién O:ag%mh&qmﬁq'aglagragggﬁg'tg '(%egi)
and brine £ <1u§5us °8PFsé’§ﬁJm%f°??§Pg93¥(§'H® ‘Eé’hc?@r?tr?"ﬁ'tdgﬁé H‘F?W&E o. The -
resul ting EGeakeMersual Thegesyliing srudecnatarielis eyirifladeuerliea(1 1 dpmneidtd hy |  acet at e

to 100% et hoskateto #0034 ety scatate) ook 314meT 5% Jof) of iRl ddsired protilteasdridar &) pr oduct
as a clear oil. Preparation of spi ro[ 1, 3-di oxol ane[ 2', 6] -
2- (4-fluorophen 2- met %ISU fan

pyrim di n-4-yl )X'SQafat!ﬂg‘rﬁlﬁP'B’l W'BW%{‘féf'@[ 2{4Alugraphenyhe(2-meylspifangl- .

Spi H)[ 1, 3- dyrlm:idthdnd)EGZ-dIB)]dré_?-SH-pyrazoloH,2-a]pyrazol-1-one] (8): Spiro[1,3-dloxolane[2’,6]-2- i
4-fluoro azoil di n-

( Jfyuore gt#gﬂgﬂobhe%y&!z%fi@m H%MM%@%MW 4-Bdr{i- @r&ﬁfdﬁé%ﬁ-e%@ A

sol ution %9 {}‘héﬁn%@d ssqivelliTER Byl Eﬁ’r#?[‘]‘f%? I genzad M?RW?@WBHE‘QS‘P‘&F\% (45 ngy

of a 60% dpuspension ofiNaH{45vihg efreci0%alisbersidn il minewl 9il, it mBrolTat OFBe Thecraadtibrols i S

al | owed t oalgiwadhd glabiivally\Rdriid @oh%ﬂaﬁlmﬁéﬁﬁéﬁ I-F |§ *é%védhl?vaufcl’z Thé rds@fiigved I n

vacuo. There'é@ﬁé% Iﬂééaged ih g?l’ilg&ﬁetﬁa%e gﬁdsxi s,':e hwa r la%’u:c%g %ygrag%af g nd washed

W th rac ent, the
organic | a%?%’eda‘?"@ "E?E)?ﬁ?l“’ﬁ’é‘dhe PAnisdRYaR @r ec?@'ﬁE'E‘?ﬁ’t ?r!?ﬁ &eF GoRcaptsRterdn ¥asuo er ovi de
t he crude prdditid crudeipoddudt svhichuis pirlfiediovendica @00% etayl ddiidto Sty losaeabat e to 5%

to 10%to g alB&Iolefﬂyl &E@Q?Qlaﬁﬁ'& Wihg a@% %ﬁ) oftifd qabifed Rgdl?%aé’@yeﬁ&%oﬁ% yi el d)

of the desired product as a yell ow sol i d Preparati o
spiro[ 1, 3-di oxol ane[ 2', 6] - 2-(4-fluor ophenyl )-3-(2-netanesul fonyl -
pyrl m di n-4-yl )Preparat&nwenl@{mipwmw @f Z(4sTlugiophenyl SH2-inetaneduifeBY- To a
Z Ol( zt :c |0n Oﬁsggﬁﬂalﬁﬂ[yibssidlﬁvdw do?on ﬁ]a]pyrazol-1 -one] (9) To a solution of spolts-
uor b nme | n 0- pyraz

37 S b oL B b Bl S 8 gt ke Yt mtbotia: o 02 ot
of a 2:1: 231PM’§?P'U1r@P] Pé“a’d@ié’d m'ﬂn')de%@Bthﬂﬂsk‘yHﬂf (5oml effa 20h@mieipne) Is gdsisti as si um
per oxy monoérogwisktacsplufan HOOKENE® @otdssifibeloxyribnbéuifs).(270Mey, 0.4 mmol) In water. The

reaction is allowed to warm to room temperature, partitioned between CH,Cl, and water, the

aqueous layer re-extracted with solvent, after which the organic layers are combined, dried, and

concentrated /n vacuo to afford 45 mg (95% yleld) of the crude desired product which Is a mixture

of the sulfoxide and sulfone and which Is used without further purification.

Preparation of spiro[1,3-dioxolane[2',6]-2-(4-fluorophenyl)-3-[(2-(S)-(c;)-methyl-
benzylamino)pyrimidin-4-y(]-6,7-dihydro-5H-pyrazolo[1,2-alpyrazol-1-one] (10): A solution of
the crude spiro[1,3-dioxolane[2,6]- 2-(4-fluorophenyl)-3-(2-metanesulfonyl-pyrimidin-4-y)-6,7-
dihydro-6H-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 /n
vacuo. The resulting residue Is purified over sllica (1:1 EtOAc/hexanes) to afford 77 mg (70%
yleld) of the desired product as a yellow solid. 'H NMR (CDCls, 300 MHz) & 1.60(d,3 H, 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 H2), 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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reaction Is allowed to warmto roomtenperature, partitioned between CH2Cl 2
and water, the aqueous |layer re-extracted with solvent, after vﬁd ;ﬂ#ﬂ]ﬁﬂ
organi c | ayers are conbined, dried, and concentrated In vacuo t 45
ng (95% vyi el d) of the crude deswed product which is a mxture of the

sul f oxi de V¥R one and which is used without further PETUSRI30EEi on.
Preparati on of

splro[ 1, 3-di oxol ane[ 2", 6] 2- (4-fluorophenyl)-3-[(2-(S)-(a)-nethyl-

benzyl am no) pyri m di n- 4- yl]-6, 7-di hydr o- SH pyrazoi o[ 1, 2- a] pyr azol - 1- one]
(10): A solution of the crude spiro[1, 3-dioxol ane[2', 6] -

2- (4-f | uor bhs)dr) 28<1oamvaa)amwafcaat¢b foP@LHLFNIDS0.25Hyd:)C 65.38; H 5.17; N

dl hydr o- 5Hy 4. %mdo& r 1-one], 9, prepared as described herein
above (100 ng, O. ESQE 4% KH‘PS% (-)-a-nethyl -benzyl amne (2 nL) are

di ssolved in toI uene (2 m.). The resulting mxture is heated to 100 C for
3 hours, cool edSrirel1Raivrelerei2iai2d4-Tworophergl)-8-{R(148)imethyt2-r enroved | n  vacuo. The

resz% I/ng mez'awbtﬁsﬂananwgmﬁmd, Jevmrhy&bk%ﬁaz(oibnla ﬁﬁ,@é&lmﬁé mﬁmH R| c?%g ; g 7

% o] e

?n,rgo MHz) ey '@%Z) ! g?ﬂ 5. %’Qﬁo‘ﬂ‘% 338'932484§6é'P\(,’V 384k A EEGG "L H g
5.1, 6.9HM4)6 (d52*67 =(3f Hz), 4R0-4339 (18, 11F)HE:44 (46, By ¥ =(5el, Hzl, 7194-7318 (22 H), T,

r7ﬂ 01( 7. P7z?nﬁ(m? 2H), 8.18 (<26+|7./ 48.1(8). EZI" M5: m/B (rdiGntdrdity) 442145 (11)0:M‘5H)1£°«|TE) AE,S|27 \/S
Z re

(100, sy EURBE AR AR ESUS DR DG ST el

14. 65. Found

Spiro[1, gugl OX(% p?cﬁ%‘[%fbx% "9[425653 (Pﬂ‘f?fﬂpé%'éﬁ% rpengyigmingpyrimidin-4BiTyihygro-

met hoxyet h§f-ayreaaie]! 2yalnyrezeliirened: SH NMB (GDGH, 88cMHt) Sh+ P§T-B8imop M), 254]dgr azol - | - 0

nel:'H NIVRH (JDSB9Hz), 630Qd, Mz ) = Gzhzﬁéafﬁlog(’in BH).F.1%- 7@5?&'@)‘759(621 09=3 H,

i A B IR Gl

746(m 2H ), mz (rel Intensity)

442. 25 (100, N&gﬂ%’ %&aﬁﬁwlanegﬁl%m E‘t°é°ah?"és'33 &é@m@&wr%ﬁ?eﬂw'@% 25 H
5.54; N 15amige)pyrmisinch-yiles, B5dhydip:sHayGizddl],2-Alpyrazobtone]: 'H NMR (CDCls, 300 MHz)

SH rg[% 3 sl oxmk sn@l, 81y, Q]oslawﬁfle:fglmthanw):a?ni eﬁb‘i’dﬂé{'m mél)gb’ddé god:vlgz ;1-
y [ 0 [

S 3.61-3. sg&?{'ﬂ 25'53#4%&%@‘3 q{') iz s : Calg. %’B“Wiie Oy, J = 5.2
Hz), 6.87- 4’56@-947((M+F9 ﬁqyndqsszqﬁw 25 (m 7 H, 7.99 (d, 1 H J= 52 Hz).
HRVS: mz (rel. Intensity) C25H22FN5O3 Cal c. 460.1785 (M-+H), found

460. 1775. Spiro[1,3-dloxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(cyclopropylamino)pyrimidin-4-yl]-6,7-

' dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one]: 'H NMR (CDCls, 300 MHz) & 0.59-0.84 {m, 2 H),
0.87 (q, 2H, J = 12.3, 6 Hz), 2.78-2.82 (m, 1 H), 4,06-4.11 (m, 6 H), 4.23 (s, 2 H), 5.50 (s, 1 H),
6.50 (d, 1 H, J = 5.1 Hz), 7.04-7.10 (m, 2 H), 7.42-7.47 (m, 2 H), 8.23 (d, 1 H, J = 5.1 Hz). ESI”
MS: m/z (rel. intenslty) 410.24 (100, M*+H).

Spiro[1,3-dloxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(2-fluoro-benzylamino)pyrimidin-4-yl}-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one): 'H NMR (CDCls, 300 MHz) & 3.96-4.10 (m, 8 H),
4.74 (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 CzsHaF2aNsOs 0.76H,0: C 61.16; H 4.62; N 14.26, Found: C 61.26; H 4.39; N 14.13.

Spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-3-[2-(3-flucro-benzylamino)pyrimidin-4-yi]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one}: 'H NMR (CDCl;, 300 MHz) & 3.96-4.05 (m, 8 H),
4,69 (d, 2H, 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,
4H),8.23(d, 1H, J=5.1 Hz). ESI' MS: m/z (rel. Intensity) 478.1 (100, M*+H). Anal. Calculated
for CogHz1F2NgOs 0. 5H20: 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-(1-(S)-nethyl-2-hydro a/
- et hyl propy! - 2 07 MAR 2006
am no) pyrl m di n-4-yl]-6, 7-di hydro-5H pyrazol o[ 1, 2-a] pyrazol - 1- one] : H NVR
(CDC 3, 300 M—Iz) 8 1.25-1.31 (m 9 H), 4.05-4.11 (m 9 , 5.48 (d, I H, J
= 8.7 Hz) WY | 1 3 = 5.1 Hz), 7.03- 7.09 (m 2 PETUSPANMIY 46 (m 2
H), 8.17 (d, 1 H, J=51 Hz); HRVS: Calc. for C23H28FN504 456. 2047
(M++H) , Found 456. 2059.

Spiro[ 1, 3-dl oxol ane[ 2", 6] - 2- (4-f | uor ophenyl ) - 3-[2- (cycl opr opyl am no) pyrimd
in-4-yl]-6,7- dihydro-5H pyrazol o[ 1, 2-a] pyrazol -1-one]: '"H NVR (CDCI 3, 300
MHz) S 0.59-0.64 (m 2 H), 0.87 (g, 2H, J =12.3, 6 Hz), 2.78-2.82 (m |
H, 4.06-4.11 (E‘rp,ro[@‘,smxolape[g‘;@] @-§4-ﬂugrop{)eny[}33 Bi2-tri§uoromegiyl-benglam@olpyrimidin-H, J =
5.1 HZ) 74 ﬁ]deﬁdiﬂﬁro(mpy?azbﬁn 2-Glpfrézol1-Brie]: (INMR (dbcl, Bo@MHEX .5 B.obla.0d (w 5. 1 Hz).

ESI Lel 1
Spi ro[l 3- dﬁ)o%fg 2 2- 2@; %)73%’&‘]%?3%#02 % 9 7(gﬁqFuoroaggﬂ‘z-'ngam pyr
| mi di n-4- yT44@ §H), 615W(§ ﬂy@e(édl"b[’f@  BgP bl" 4= Hhb): ESHMRVR (CDCl 3
300 MHz) 8mﬂ(r96mﬁns119)52&2(1$0|ﬂ)*+H) 4.74 (d, 2 H J 6.3 Hz), 5.73 (s, | H,
6.47 (d, 1HJ 5.1 Hz), 7.03-7.16 (m 4 H), 726745(m 4H),8.22
(d, 1 H J =5 .rbﬂzb-dioﬁaﬂnt[ﬂ@z (d¥ubropledli)-a-f208-8ifsordrathybeRzyibmins 3 lmlMi""‘

Anal . Cal C{y]@%‘? gllwd fo%pyr 7! Hz[iig f r%gol 9 one? |_I-2| RMR?CI?&T& %(?0 MHZ?ZXS 6& D4-4, 0} (m,

Found: C 6

Spiro[1,3- #4695 @neHy = &3 HQ#"{W-@IM‘B{WH@H;’*I y =§4[Hz), 7 937 P&t 8 Hh 2y | ami no) pyr

| mi di n- 4- y’r.@z(ﬁx.é’H),dlzhy{djnel;ﬁHs.pyiz)aEei*Msim&(ral]lrlﬂéf’fsmeds-.zhxmomfﬂ-ii.H NVR ( CDCl 3i

300 MHz) 8 3.96-4.05 (m 8 H, 4.69 (d, 2 H J=6.3 Hz), 5.79 (s, 1 H,

6.49 (d, | H JS Trol_li?&@lloliganep Q—%f-f?uopo heﬂww-&?-(ﬂ}luorozbe%gﬂahr\%ﬁ){ﬁn‘iﬁ!ln- -f'l] é") 8 23

(d, I H J =5 F%IE% Z nten@wég g

Anal . Cal cHitdRaH-pyiegglol P&'i@bkﬁ'& NME(CDGly.30 )fzagflr“z? gp;2 W14 4o,

Found: C 647984, 2 i J4# 601Hz)N.884s, 2 81), 6248 (2 101, MAR? PEIOTO2ALDE(BY, QP 928-7.50 (m,

PCTI US02/ 3@!1)3363 (d, 2 H, J=8.4 Hz), 8.23 (d, 1 H, J = 5.1 Hz). ESI* MS: m/z (rel Intensity) 528.24 (40, _

Spiro[1, 3 ﬂ)gol ane[2 6] -2- (4-fl uorophenyl) 3-[2-(2-trifluoronethyl-benzyi

am i no)pyrimdin- 4-yl]-6,7-di hydro-5H pyrazol o[ 1, 2-a] pyrazol -1-one]: 1H

-~ NWVR (CDCI 3i 300 M—Iz) 8 3.95-4.08 (m 8 H, 4.91 (d, 2H, J = 6.0 Hz), 5.79
(s, I H, 6.50 Theandloglencdmpassedibylttms)seconrd Bfpeétiof Caledoty | dormpoBndéklbe 7. 39- 7. 44

(5 ml I?:|Z ¥ E%eﬁ?ed%y %sﬁtﬁﬂn Zslﬂ)op l%r;(ee ctl(l f!)r ethySJFle glgcorln ?he%rﬁ%ﬂon%f lgtérrr(teate H J =
Spiro[1,3 ?so‘i?ﬁ‘f"gﬂjer[ef%" 'Z]a'%éd'(‘ "ﬁd[%f? 16‘pheny| )-3-[2-(3-tri fI uor oret hy! - benzyl

am no) pyrimdin- 4-yl]-6, 7-di hydro-5H pyrazol o[ 1, 2- a] pyrazol 1-one]: "H NWR
(CDCI3, 300 MHz) 8 3.94-4.04 (m

F .
\©\/OL m
L )=° al
Chz” Cbz” o

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

Splro[&’,5'-dimethyl-1,3-dioxane[2',6]-2-(4-flucrophenyi)-3-[2-(1-(S)}-methylbenzylamino)-
pyrimidin-4-yi]-6,7-dihydro-5H-pyrezolo[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,
1H),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=48Hz), 7.04 (t, 2 H, J= 8.7 Hz), 7.28-7.42 (m, 7 H), 8.18 (d, 1 H, J = 4.8 Hz). ESI" MS:
m/z (rel intensity) 516.2 (100, M*+H) Anal, Calculated for C2gH30FN5O3: C 67.56; H 5.86; N 13.58.
Found: C 67.46; H 5.44; N 13.42.
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8H, 475(d, 2 H J=6.3H), 579 (s, | H, 6.50 (d, 1 H J=5.1 H%g)
7.03-7.08 (m 2 H), 7.39- 7.62 (m 6 H), 8.24 (d, | H J = 5.1 HZ)0 MBI 2006
-M5: mz (rel Intensity) 528.24 (100, M++H).

Spiro[ 1, 3-di oxol ane[ 2", 6] -2- (4-fl uorophenyl)-3-[2-(2-fl uoro-benzyl am no) pyr
i mi di n-4- WO 982473 i hydr o- 5H pyr azol of 1, 2- a] pyr azol - 1- oRUSRBIERR ( CDCl 3,
300 MHz) 8 3.90-4.03 (m 8 H, 4.75(d, 2 H J=6.0Hz), 5.86 (s, | H,
6.49 (d, I H J =5.1 Hz), 7.02-7.08 (m 2 H), 7.39-7.50 (m 4 H, 7.63
(d, 2 H J=84H), 823 (d, 1 H J =5.1Hz). ESI+ M. mz (rel

Intensity) 528.24 (40, WM++H). The anal ogs enconpassed by the second aspect
of Category | conpounds can be prepared by substituting 1, 3- propyl ene

gl ycol for et hYép%té"sg Stﬂ% '3’?11&&?1%[2 ]%R@ﬁxﬂ:?dpf?ﬁyl% 12 (ﬁ'?@nﬁ-ﬂ- Thétho

descri bed rein.t en s and

Condi t | onsqﬁ‘(laé’)' %V@B@f“éﬁ'h JTW%?'SH?gﬁqm“t?cﬁ]RX?ﬁ@" ol I"UW&@DH

Spi ro[ 5' SMHLDlSrr@tQﬁy(d 3 H),3-1di(n 1 dhe¢[32(d, BH: L= §.8 HE)| 34a (0,31 1/48)(d, 2-H, 2-(4:5 (S)-nethy
| benzyl ani A8)3.61 (dd, 4H, J = 16.5, 114Hz) 4.25(d, 4 H, J = 10.2 Hg), 543(d 1H,J =75 Hz), 642(d

pyrimdin y \ H- pyrazol o p ne

(CDC 3, 3owaL«z')‘ ﬁg?g%gg 0(3 25‘1’ &l‘ o (E’L‘B£ %”sg@drﬁ/ HE "B‘.LH’()dES'lMPt 4‘73

Hz), 3.45- @e'%e'FM)4@4WOOM%ﬂ(br s 1 H, 407411(m | H, 431(d |
H J =11.4 Hz), 5.18 (quint, :66Hz)564(d 1H J=6.9 Hz),
6.41 (d, | H, ) 42 (m 7 H),
8 18 (d 1 ﬁe%rsf"asﬁzéf'af Oate o@ﬁlgﬁémrﬂ% r‘]‘g"d?(\ne re%aZe IHﬁ it Zﬁ% r;ds 100, Me+H)
Anal . Cal cfﬁcﬂ'f"%m NgyPressi IRy pRR, R Sthers Aaving egppeg;al 8‘@”°'Nh 95‘8f°rij&und C
67.46; H5.44; N 13.42. 25 2 0 MAR 2006 WD 03/024973 PCT/ US02/ 30133
Spiro[5,5 -dlnethyl-1,3-d o)

| oxane[ 2", 6] -2- (4-fl uorophenyl)-3-[2 (1-(S)- thyI 2- met hoxy-

et hyl am no)pyr|n1d|n 4-yl]-6,7- d| hy dt N ol 0[1 2-a] pyrazol -1-one]: 'H
NMR (CDClI 3, 300 M—Iz)SOQS(sR 1 }Qj H, 1.32 (d, 3 H J =26.6
Hz), 3.43 (s, 3 H, 3.48 (d, 2 H J , 3.61 (dd, 4H, J = 16.5,
11.4 Hz), 4.25 (d, 4 H, J =10.2 Hz 5 43 (d 1 H J=7.5Hz), 6.42 (d,
1H J=51H), 7.03-7.09 (m 7.41- (m 2 H, 819 (d,1 H J =
5.1 Hz). ESI' MS: niz /

which are 2',6-spiro[1,3-dloxolane] derlvatives of 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-ones
wherein R units have the formula ~OR?®. Table Il hereln below provides non-limiting examples of

R', and R,
TABLE Il
No. R R®
41 4-fluorophenyl phenyl
42 4-fluorophenyl 2-flucrophenyl
43 4-fluorophenyl 3-fluorophenyl
44 4-fluorophenyl 4-fluorophenyl
45 4-fluorophenyl 2,6-difluorophenyl
46 4-fluorophenyl 2-cyanophenyl
47 4-fluorophenyl 3-cyanophenyl
48 4-fluorophenyl 2-trifluoromethyliphenyl
49 4-fluorophenyl 4-trifluoromethylphenyl
50 4-fluorophenyl 2-methylphenyl
51 4-fluorophenyl 4-methylphenyl
52 4-fluorophenyl 2,4-dimethylphenyl
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(rel. intensity) 484.1 (100, Mt+H). The first aspect of Category II

| nfl ammat ory cyt oki ne rel ease | nhibiting conpounds according to th& MAR 2006
‘present invention are ethers having the general scaffold having the
formula: R _which are 2',6-spiro[1, 3-di oxoi ane] derivatives of

6, 7- di hydMR2 8924373 azol o[ 1, 2- a] pyrazol -1 -ones ~wher ei n PCUBSREBAve t he
formula -OR3. Table Il herein below provides non-limting exanpl es of
and R3. TABLE Il No.RLR 414-fl uorophenyl phenyl

424-f | uor ophenyl 2-f1 uor ophenyl 434-fl uorophenyl 3-fl uor ophenyl

444-f| uor ophenyl 4-f 1 uor ophenyl 454-f| uorophenyl 2, 6-di f| uor ophenyl

464-f | uor ophenyl 2- cyanophenyl 4{drophed@r OphamyacdtypnmbsHeRE NY
484-f 1 uor ophenyl 2-tri ret iy nhenyt -
494_f|uoropheny|4-triilﬁgiﬁﬁgﬁ v ﬁ'pﬁ§| GOA-?FﬁQPﬁB%?HyI2-nethy|pheny|
514-f 1 uor ophenyl 4- met hyPbheny | +Bowphentior pphefyiedonpaniet hyl phenyl 26 2 0
MAR 2006 WD 03/ 024973 Pe&al/ USO2A4-fRidbghbnid 34 2H(methapieioni)shehli gcet yl am nophenyl
544-f | uor ophenyl 2- metthogyphenyimaadefitoton 4 1 phenyl

564-f | uor ophenyl 2- ( rrei_hg},mcnl f4nfw§'|%?hr? %nyl wﬁ@ﬁmgﬁeﬂﬁ&)b%ﬁ%
f I uor ophenyl 4- (et hames® f dny|4TReRRAY 2-(propanesulfonyl)phenyl
584-f | uor ophenyl 2- ( pf op&hesjul fafiugiopi@hgnyl 4-(propanesulfonyt)phenyl

R| ’

60

4-fluorophenyl

3-benzo[1,3]dloxol-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—SH-pyrazoIo[1 ,2-8]pyrazol-1-ones
whereln 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-dlfluorophenyl
66 4-fluoropheny! 2-cyanophenyl
67 4-fluorophenyl 3-cyanophenyl
68 4-fluorophenyl 2-trifluoromethylphenyl
69 4-fluorophenyl 4-trifluoromethylphenyl -
70 4-fluorophenyl 2-methyiphenyl
71 4-fluorophenyl 4-methylphenyl
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'594-f | uor ophenyl 4- ( pr opanesul f onyl
604-f | uor ophenyl 3- benzo[ 1, 3] di oxol

inflammat ory cytoki ne rel ease | nhibiting conpounds
I nvention conprise the general
whi ch ar e WO 9324333 [ o[ 1, 3- di oxane] derivatives of
6, 7-dl hydr o- 5H pyrazol o[ 1, 2- a] pyr azol -1
formula -OR3. Table IV herein bel ow provides non-limting exanpl es of

pr esent

) phenyl
-5-yl

ones

and W TABLE IV No. R R 614-f1 uorophenyl phenyl

624-f 1 uor ophenyl 2-fl uor ophenyl

4=

c7A

644-f 1 uor ophenyl 4-f | Jor gphepyl
|

hdnioT
|

Ha-au

pheayhidebylpiehy

falal Falall

juor

£

664-f | uor ophenyl 2- cyanophen

R

N T OUQ
1)
N pnyl

S L pS ey At Sin

684-f | uor ophenyl 2-trijfluoro

i
694- f | uor ophenyl 4-t ri|f | &br ojret HiMe

oRBaNY 7

04- >rmepdioxyphenly| 2-

714-f 1 vor ophenyl 4- net

Ny T 4-@i6raphénylVA

20 GGmaMoxpREIZ 49

724-f 1 uor ophenyl 2, 4- ¢
744- 11 uor ophenyl 2- net

oh

PN\
7

ALITCA

BT L)

764-f|uorophenyl2-(nPth5%és

1 T 5PHProPRdny |

4-(methanesulfonyl)phenyl

774-11 uorophenyl 4- (ngt hades

Ll T ©ftupkoplemginy |

2-(propanesdulfonyl)phenyl

79

4-fluorophenyl

4-~(propanesulfonyl)phenyl

80

4-fluorophenyl

3-benzo(1,3]dioxol-5-yi

2 0 MAR 2006

The second aspect of Category I
according to the
scaffold having the fornula: R
PCT/US02/30133

wherein R units have the

R,

634-f | uor ophenyl 3-fl uor ophenyl

ophenyl
I

met hyi phenyl

3 PCT/ US02/-30133
t yl am nophenyl
henyl

The compounds which comprise Category |l analogs of the present invention are
prepared by way of a convergent synthesls whereln the R unit Is In place on the pyrimidine ring
prior to formation of the final 8,7-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

OCH,

Z N
\N)l\
SCH,

12

o)

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

(o) OH
Z N -2 .
Sl
N~ 8CHy
Os. _OCHs
2SN b
—l

\}rﬂ\scm

12

Os_ _OCH,
\N/]\802CI-|3

13

Reagents and conditions: (b) Oxone®, MeOH/THF/HO; rt 12 hr.
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784-f | uor ophenyl 2- ( pr opanesul f onyl ) phenyl

794-f1 uor ophenyl 4- (propanesul f onyl ) phenyl 20 MAR 2006
-804- f | uor ophenyl 3- benzo[ 1, 3] di oxol - 5-yi The conpounds whi ch conpri se
Category Il anal ogs of the present Invention are prepared by way of a
conver gentV&8324 égl s wherein the Runit Is In place on PERUIBIRS dl ne ring
prior to formation of the final 6, 7-dihydro-5H pyrazol o[ 1, 2-a] pyrazol - 1-one
scaffold. The followi ng schenme outlines the synthesis of conmpound 16, and
an exanple of an Internediate In the preparation of Category Il conpounds.
General Schene for Preparation of Pyrimdine Ether Internediates 12
Reagents and conditi ons: Q aeaCl 2, MeOH; ogt Q@6shr. 12 13 Reagents and

conditions: (b) Oxone, THF/ H20; rt 12 hr. 28 ? 0 MAR 2006 WO 03/024973
PCT/ US02/ 30133 Ot oOC #3 21|r13c0 ~ Cl {33 14 Reagents and
conditions: (c) phenol, it 12 hr, 1 lgents and conditions:
(d) NaOH MeOH H20; it 1 5 k&ﬁ&ﬁ Reage ondi tions: (e) oxalyl

chl oride, CH2CL2/DWMF;, rt 2 hr. EXAVPLE 2 2- Phenoxy- pyri m di ne- 4- car bonyl
chloride (16) Preparation ofs 2- et hyl sul fanyi -qyri m di ne-4-carboxylic acid

met hyl ester (12): TO a Reagentsand conditions: (c) phenol, NaH, THF; rt 12 hr.

o] OCHg 0 OH
Z SN 9, @A
\N)I\ \NJ\ '
(o) (o)
14 _ 15
Reagents and conditions: (d) NaOH MeOH/H20; 1t 1.5 hr.

o) OH o] cl ’
Z N —2 . Z N
N 9] (o)
15 16
Reagents and conditions: (e) oxalyl chloride, CH2CLo/DMF; 1t 2 hr.

EXAMPLE 2
-Phenoxy-pyrimiding-4-carbonyl chloride {18

Preparation of 2-methylsulfanyl-pyrimidine-4-carboxylic acid methy! ester (12): Toa
suspension of 2-methylsulfanyl-pyrimidine-4-carboxylic acid (15 g, 88 mmol) In methanol (200 mL)
Is added dropwisa thionyl chloride (26 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% vyield) of the HCI
salt of the desired product as a white solld.

Preparation of 2-methanesulfonyl-pyrimidine-4-carboxylic acld 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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suspensi on of 2-nethyl suifanyl -pyri m di ne-4-carboxylic acid (15 g, 88 mmul)
in methanol (200 nL) |Is added dropw se thionyl chloride (25 niL). 2Jl'fht‘:!AR 2006
-solution is allowed to warmto roomtenperature and stir 12 hours. The
solution Is then concentrated In vacuo and the yellow solid which remains
can be t alN@POMITHh net hyl ene chl ori de and re-concent r atRCI/E92/3(18%rd 19 g
(97% vyield) of the HO salt of the desired product as a white solid.
Preparation of 2-methanesuifonyl-pyrlmndl ne-4-carboxylic acid nethyl ester
(13): An aqueous solution (1 L) of Oxone(r) (211.7 g, 344 mmvol) |s added
dropwise at 0 Cto a solution of 2-nethyl-sulfanyl-pyrim dine-4-carboxylic

aci d met hygyygStresuftidg su@ﬁeﬂsl&h i§ Farflionga®btvedr methylens EBrlidias aid whidr: hd Q  The

t | ut f 1,5
265 0° R Bt Al e Bl SR BRGHING ARk The' [0 L0
i s partiticonelaedsEdane ivers e HYadeiaredane paneratratadiinarua o affer d8-4 gqifedus phase is

made al kaldesied piotidet aseeystihchilt | on of NaCOH and re extracted with solvent. The
conbi ned organic Iayers are dried, filtered, and concentrated in vacuo to

afford 18.4 g of deswed pr t as a yellgw ai r n of

2- phenoxy- pyr | %ﬁ?Frﬁ °'h°éa?'ﬁ59?9’fpy‘gmé o °ﬁéb[°ﬁ%)l1ca§'§t"é°?hyhsﬁ r(F%aawq{@% of a

60% susperosa 699 sBFensionTB K mniod) issaddesido & soluilons eflpheriob(B-23 6, 8f 4 anesl) ln('EHFZBOOQ 87.4

m% hI n Tﬁl‘.’?fat(rmtemﬁbrhtuﬁt 2MathahdsEfEREHh R Mr@-4 cagaoxyllc acld methy{ ester, 13, ?EG 3?'6 3
anesyi f o Q ne g,

201 mmol el § e e a?‘%qumawse e sl S0P on

of phenol reapﬂ@ Iy ellgwed teﬁﬂrr%%lrlqum qrenchgdiby theggditipn °Fﬁ§ﬁ‘f%edtqq'éﬁ9”ﬁ%ﬁbhed by

t he addi t i'Th8 a@feomsphideds edacintd aethleitChloride Bhé:tha geneines opglrdsiayerssareext r act ed

¥V: lt Pepgg hydg@@ﬂltnggL%d'crgrg:teﬁtﬂufbdH\ECLBQMOFbea%rWeQ@WM& d; AoV sfca @wleg Suri i ed

over sili Cagqetgfhwpe é)ct%?@fdeJ #&g%aﬂé)ﬁ tﬁ? ge &?q%?cgmfs?ﬁ'gféf s("%% yield) of the

desired product as a white solid. Preparation of

2- phenoxy- pyr| rn@hmnmmﬁmﬁwlﬁyﬂmmach ((aﬂ&)(yllc-EQidEHSi-O'l'&lé bolbiordf 22-

phenoxy- pyr| m di ne- i d S 8 mmol)
I'n met hand" %ﬁpyﬁf d'nie'%'carg c@ "’3’8‘%“1&%‘30? z 726 ?tgé]m %@mﬁ{%a@(éamqné

t enper at uragdedss §0gaNaQH -‘?OM'?MW rpk) af rogm FRHLEPrs‘thehé\ﬁSfGW@QfP” 5@U'fsé’“rﬂ§9'éﬂ“l n vacuo
and t he r gsmmovedth @autemd the pdnteiringiaguedd phasd ieekirattédwithtelnyllacstatet Bitse. The

{ HCl dth
mysgugopﬁﬁaugaﬁsé %%Qhetﬂ%e 9&&@&%@:@% Qantén@rgtewhéﬂn&mewg;gts;@ v@r\%g < g:gl . e

| ayers ar eforeﬁ I%l[aﬁtgﬂ ?ﬁr"f tg 8%35 ﬁcaatate he organ?c layers are corr%mecfl %r ed an

concentrated In vacuo to afford 0.95 g (80% yleld) of the desired product as a white solld.

Preparation of 2-phenoxy-pyrimidine-4-carbonyl chloride (16): To a solutlon of 2-
phanoxy-pyrimidine-4-carboxylic acid, 15, (0.19 g, 0.89 mmol) in methylene chloride (10 M)
containing a few drops of DMF Is added oxaly] chloride (0.1 Ml). The solution is stirred for 2 hours
at room temperature and concentrated /n vacuo to afford the desired product which s used
without further purification.

Ovb@giﬁ E(

E
O
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concentrated In vacuo to afford 0.95 g (60% yield) of the desired product
as a white solid. Preparation of 2-phenoxy-pyrl|l m di ne-4-carbonyl glﬂl Bk ?8]6
-(16): To a solution of 2- phenoxy-pyrimdine-4-carboxylic acid, 15, 9 .

g, 0.89 mmol) in nethylene chloride (10 M) containing a few drops of DW
|s added d%xPY24%hloride (0.1 M). The solution is stirPEBUS@MBIBIhours at
roomtenperature and concentrated In vacuo to afford the desired product
which is used wthout further purification. 6 16 17 30-2 0 MAR 2006 WO

03/ 024973 Reagents and Conditions: (a) NaOH CH2Cl 2/water, it 12 hr. 17
Reagents and Conditions: (b) NaH, DVF, 0 C, 2 hr. PCT/US02/ 30133 18 EXAMPLE
3 Spi rorl .3-d ioxol arfagénts fnbi-Candfiéhs{h)taoichgnmater, 1nd- phenoxv-pvri m di
n-4-vl)-6.7-di hvdro-5H pvrazol orl.2-alnvrazol -1-one (18) Preparation of
spiro[ 1, 3-di oxollane[Z' 6] - 2- (4-f1 uorophenyl ) - 1-[ 2- (2- phenoxy-

pyr | m di ne- 4- car bu pyrazol i di ne-1-yl ] et hanone (17),

2- phenoxy- pyrin1di 4. callbonyl , chloride, 16, (0 066\g, 0. 208 mmol) In

met hyl ene chl ori de lﬂ"ﬂed drbo ; Fusfie of

Spi ro[ 1, 3-di oxol ane| 2' orophenyl )-1 i ' £ | - et hanone,

6, (0.05 g, 0.18 nnDI) a 2:5 water/CHzZCl Z solutioh (7 nL) cont ai ni ng
NaCH (0.0112 g, 0.28 t enperat ure. T%EI utionis stirred 18

hours and diluted with gddifi : 5 wat er/ CH2Cl £ e / axers are

all owed to separate and s phase extracted i ona

met hyl ene chloride. The organlc | ayers are conbi ned, drleo filtered and
concentrated In vacuo to afford the desired product. Preparatlon of

Splro[ 1, 3-di oxol ane[2', 6] - 2- (4-fl uor ophenyl ) - 3-(2- pheno?&/- pyr| m dl n-
Reagents and Conditions: {b) NaH DMF: 0°C, 2 hr.

EXAMPLE 3

pyrazolo[1,2-g]pyrazol-1-one {18)

Preparation of spiro[1,3-dioxolane[2’,6]-2-(4-fluorophenyl)-1 -[2;(2-phenoxy~
pyrimidine-4-carbonyl)pyrazolidine-1-ylJethanone (17): 2-phenoxy-pyrimidine-4-carbonyl
chloride, 16, {(0.066 g, 0.28 mmol) in methylene chloride (1.5 mL) Is added dropwise to a
suspension of Spiro[1,3-dloxolane[2’,6]-2-(4-fluorophenyl)-1 -pyrazolidln-1-yl-ethanc;ne, 6, (0.05g,
0.18 mmol) in a 2:5 water/CH.Cl, solution (7 mL) containing NaOH ( 0.0112 g, 0.28 mmol) at room
temperature. The solution is stirred 18 hours and diluted with additional 2; 5 water/CH,Cl,. The
layers are allowed to separate and the aqueous phase extracted with additional methylene
chloride. The organic layers are combined, dried, filtered and concentrated /n vacuo to afford the
desired product.

Preparation of Splro[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-yljethanone, 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 s 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 deslired product.

Spiro[1,3-dloxolane[2',6]-2-(4-flucrophenyl)-3-{(2-fluoro-phenoxy)pyrimidin-4-yi]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one]: 'H NMR (CDCls, 300 MHz) 5 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, 1 H, J=56.4
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4-yl)-6, 7-di hydro- 5H pyrazol o[ 1, 2- a] pyrazol -1-one (18): To a solgtion of
spi ro[ 1, 3- di oxol ane- 0 MAR 2006
[2',6]-2-(4-fluorophenyl)-1-[2-(2-phenoxy-pyrin di ne-4-carbonyl)pyrazolidin
e-1- yI]ethanone 17, (0.19 g, 0.4 mol) In DVF (10 nL) at 0 CIs added NaH
(0.024 g, WOB¥P) and the resulting solution I's stirPEWUSIHELBS. The
solvent is renoved In vacuo the residue dissolved in nethylene chloride
and extracted with water, dried, and re-concentrated to afford the desired
product .

Splro[ 1, 3-dl oxol ane[ 2", 6] - 2- (4-fl uorophenyl)-3-[(2-fl uoro-phenoxy) pyr

lsgbn Mﬁz ﬁ” ]S+ﬁ) Blkmmm(g infehdity)48.D (100, M 44)2 hiny. m%gbtg%fop@zﬂ]1inf;l_lb4 glbﬁio( SECHZ;
7.09-7. 15 6?58% °%,N21 o5, F?grz’ldggfhelg *wépﬁﬁ(d | H J=543120 MR
2006 WD 03/024973 PCTI US02/ 30133 Hz). ESI Ms: mz (rel Intensity) 465. 2
(100, M++H). An&bmpoGrdsohichcertprisothe did8p2Nof OdtofarpiH2M be frep&H@i B9; H 4. 05; N
11. 83. FouBgbstitiing ktefRedidth Pt férnterMedidte @%th&@%@dﬁﬂ?mﬁ@fsgmluﬁgm&h #ovb.ne second
aspect of Category Il can be prepared by substituting Intermediate 11 for
Internmediate 6 In the convergent synthesis outlined herein above.

Spi r o[ 1, 3- dl oxafRiPH:3-dnxanel?, ng%(ﬂ'ﬂ'dﬂf@b?mi)@(%‘nf@ﬂqxz—mh@ﬁbkw §3§rﬂlh¥¢f°-5/"

g 8|0 n MA—fIz gll )SpﬁazbbﬂlﬁfﬂﬂfaieISHne]me(mD[Cis:330&i—lﬁ)yraalqb1.b4 ahelH), sléd é:DClg?' (d
300 ME) Hg-i4ég'(sl22‘96(9“/d2Hl_D 535'%1—6388542(&%”252?’42?%41)'734’81%4%524

H, 8.49 (5')' 8 ﬁ‘ 15 [=g4 )iz Hf%' MBein/z (rokdntensity) 490,84 q qa), Celgidiecor 100
Me+H) . AnalCesHegBNG©u He: @cﬁZﬁérrH4mN1H21LF|N¢(MCHZQ.I-G2QNM$57H 4.85; N 11.71.
Found: C 62.57; H 4.22; N 11.57. The first aspect of Category |11

| nf | ammat ory cyth%s@sspt@o?eaegﬁgﬂn rela SRR EeR Iy R Ematieg  ho

present |nvention Y the
formul a: RGHIHPA tofheprosenidnvepfiop ar[efths&aﬁtl F%tﬂéfaf@é hevngttheferulef
6, 7-dl hydr o- 5H pyrazol o[ 1, 2-a] pyrazol -1 -ones wherein R units have the

formula -OR3. Table V herein bel ow @rovi des non-limting exanples of R and
R1. TABLE V No. RR 8lphenoxy4-fl uordphenyl §2 f1 uor ophenoxy4-f | uor ophenyl

X

which are 2',6-spiro[1,3-dithloxalane] derlvatives of 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-ones
wherein R units have the formula ~OR®, Table V hereln below provides non-limiting examples of

RandR'.
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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'833- f | uor ophenoxy4- f | uor ophenyl

-873- cyanophenoxy4- f | uor ophenyl

2 0 MAR 2006 WO 03/024973 PCT/ US02/ 30133

894-trifl Y BN phenoxy4- f1 uor ophenyl 902- net hyl phenBKYHS®I30433 opheny!|
922, 4-dl net hyi phenoxy4-fl uor ophenyl

942- met hoxyp enoxy4-fl uor ophenyl
3] di oxol - 5-y14-fl uor ophenyl

914- net hyl phenoxy4-f | uor ophenyl
933- N- acet yl am nophenoxy4-f | uor ophenyl
954- net hoxyphenoxy4-f | uor ophenyl

97phenoxy3-(trlfl uoronet hyl)phenyl

982-f | uor ophenoxy3
993-f | uor ophenoxy3
1004-f | uor ophenoxy
1012, 6-di fl uor ophe
1022- cyanophenoxy3
1033- cyanophenoxy3
1042-trifluoroneth
1054-trifluoroneth
1062- et hyl phenoxy
1074- et hyl phenoxy
1082, 4- dl net hyi phe

963- benzo[ 1,

844-f | uor ophenoxy4-f | uor ophenyl
852, 6-di f | uor ophenoxy4- f | uor ophenyl 862- cyanophenoxy4-f | uor ophend/B MAR 2006
882-trl fl uoronet hyl phenoxy4-fl uorophenyl

! gt rB!QI ! upr @thmhyl!n?tp)lméijy 4-fluorophenyl
ARG A S TG AN “fuoropheny!
hoxP3- (th1 1 JoPSPHPPERPKY pherlyl  4fluoropheny
P (treef | uEr Orfelt-d‘lyétwﬂlmw 4-fluorophenyl
| | p!?nncx ],égéﬁ#y?ﬂﬁéﬁn%i"%},. ) phgn\j-lﬂuomphenyl
| pit&noxly3- ( EFEPPIBIEBRR hyi |) phendfluorophenyi
3- (1961 f | juor ofrmethptyphshexyy | 4-flucrophenyl
PR TOT SERAOBOOERN | Hfucrophny

OR7 N T TP ghenoxy” T /T P 3-(trifluoromethyl)phenyl

08 2-fluorophenoxy 3-(trifluoromethyl)phenyl

29 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-(trifluoromethylphenyl

105 4-trifluoromethylphenoxy 3-(trifluoromethyl)phenyl

106 2-methylphenoxy 3-(trifluoromethyi)phenyl

107 4-methylphenoxy 3-(trifluoromethyl)phenyl

108 2,4-dimethylphenoxy 3-(trifluoromethyl)phenyl

109 3-N-acetylaminophenoxy 3-(trifluoromethyt)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-chlorophenyl
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-methylphenoxy 4~chlorophenyl
123 4-methylphenoxy 4-chlorophenyl
124 2,4-dimethylphenoxy 4-chlorophenyl
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1093- N- acet yl am nophenoxy3-(tri fl uoronet hyl ) phenyl 20 MAR 2008
1102- met hoxyphenoxy3- (tri fl uoronet hyl ) phenyl

-1114- met hoxyphenoxy3- (tri fl uoronet hyl ) phenyl

1123- benzo[ 1, 3£dloxol 5-yl 3-(trifluoronethyl)phenyl

113phenox 0. G349 ¥Yidphenyl 1142-f1 uor ophenoxy4- chl or ophenBCT/US02/30133

1153- f | uor ophenoxy4- chl or ophenyl 1164-fl uor ophenoxy4- chl or ophenyl

1172, 6-di f 1 uor ophenoxy4- chl or ophenyl 1182-cyanophenoxy4-chl or ophenyl

1193- cyanophenoxy4- chl or ophenyl 1202-trifl uoronet hyl phenoxy4- chl or ophenyl
1214-tri fl uoronet hyl phenoxy4-chl or ophenyl 1222- nmet hyl phenoxy4- chl or ophenyl
1234- et hyl phenoxy#- cmsorophe-wﬁcetilaﬂiaqpﬂerﬂkyret NyT pheérotdphedyn! or ophenyl 33 2
0 MAR 2006 WO 03/ Op#9smz—PGTtHY

1253- N-acet yl am no.phgz?r?vv = thﬁtﬁﬁzphg?oxx?ﬁ?- et h()4)(elhl%o )¥I\/4¢ chlf or ophenyl
1274- met hoxyphenoxly4- i1 orjophehPHhoRmiendenz of 1, 3] dt- EMS‘PPJ‘MI 4- cil or ophenyl
The foll ow ng schepe 1#8ovildess beﬂzd[rt;ﬂjtﬂoxbleﬁylpreparl ngcmdm»ha@rrpounds of
Category Il accordimg to thepresent—invention—a—4—19—20—Reagents and
Condi ti ons:

a
( )The following scheme provides methods for preparing the compounds of Category I
according to the present invention.

F
m T
a
N —_— N
| (o)
H’N

hz””

Z—

Cbz

Reagents and Conditlons: (a)

19 ' 20
Reagents and Conditlons: (b)

Oy & o B

20 16

Reagents and Conditlons: (c)
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ents and Conditions: (b) 16 Reagents and Conditions: (c) 19 20 21 34 2
geﬁ/%\R 2006 WD 03/ 024973 N( S) O ~/ SJI 21 Reagents and Conditi ons2 0( ¥4R 2006
-PCT/ US02/ 30133 22 EXAMPLE 4 Spiroll.3-dithl gl (;mg! ﬁ .dGl- E;—I(Af o
fl uor ophenyl) - 3- (2- phenoxy-pvrimdln-4 vii I hvdro pyrazo
|, 2-al Byr 5%%%3-"12‘19%?1&0 (22) Preparation of PCT/US02/30133
1-[2- (4-fluorophenyl)acetyl]-pyrazol | din-4-one (19): To a solution of 2-

[ 2- (4-fl uorophenyl)acetyl]-4-oxo-pyrazolidine-I-carboxylic acid benzyl
ester, 4, (1 g, 45 mol) In nethanol (30 m-) is added Pd/C (100 ng). A
ball oon filled wth hydrogen gas |Is placed over the flask and the m xture
stirred for 3 hofirs he gplution Is filtered to renove the catalyst and
concentrated In vford 0.8 g of the desired groduct as a yellow
oil which is used 210 f purificatio R at~ons-Qf
spiro[ 1, 3-dithiol ane[ 2" ,4] - % uoroptrEnyf
et hanone] (20): To a sol uf§fon”ofS .
1-[2-(4-fluorophenyl)acet ] - pyr ol I di n- 4- one, _ 1.8 nmol), and
1,2-ethanedithiol (0.23 L, 2.7 1) I'n methylene [thI'dri de \ 3nm-)is
added boron trifluorid 0.4 nlL). The reakt IIowepIto stir
18 hours after which the solution is extracted with 0. 2 \\Bel, brine,
dried, and concentrated |Impqvacuo to afford the crude product which

22

Reagents and Conditions: (c)

EXAMPLE 4

pyrazolo[1,2-a]pyrazol-1-one] (22)

Preparation of 1-[2-(4-fluorophenyl)acetyl]-pyrazolidin-4-one (19): To a solution of 2-
[2-(4-ﬂuorophenyI)acetyl]-4-oxo-pyrazolldIne-1-carboxyllc acld benzyl ester, 4, (1 g, 4.5 mmol) In
methanol (30 mL) is added Pd/C (100 mg). A balloon filled with hydrogen gas is placed over the
flask and the mixture stirred for 3 hours. The solution Is filtered to remove the catalyst and
concentrated In vacuo to afford 0.8 g of the desired product as a yellow oll which Is used without
further purification.

Preparation of spiro[1 »3-dithiolane[2’,4]-2-[(4-fluorophenyl)-1-pyrazolldin-1-yi]
ethanone] (20): To a solution of 1-[2-(4-fluorophenyi)acetyl}-pyrazolldin-4-one, 19, (0.4 g, 1.8
mmol), and 1 +2-ethanedithlol (0.23 mL, 2.7 mmol) in methylene chloride (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.

f

Praparation of spiro[1 ,3-dithlolane[2’,4]-2-(4-fluorophenyl)-1-[2-(2-
phenoxypyrimidina-4-carbonyl)pyrazolldlne-1-yl]-ethanone] (21): To a suspension of
spiro[1 ,3-dlthlolane[2',4]-2-[(4-ﬂuorophenyl)-1-pyrazolldln-1-yI]-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 tii’ne the Iayérs are separated and the organic phase washed
with 20% NaHCO;, brine, drled, 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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s used without further purification. Preparation of 20 2006
splro[ 1, 3-di t hi ol ane[2', 4] - 2- (4-f | uor ophenyl ) - 1- [ 2- ( 2- MAR
+phenoxypyri m di ne- 4- car bonyl ) pyrazol i di ne-1-yl]-ethanone] (21): To a
suspensi on of

spi ro[ 1, 3¥® B@487hne[ 2' , 4] - 2-[ (4-f 1 uor ophenyl ) - 1- pyr az oP¢HU$02/80133 | - et hanone
], 20, (0.25 g, 0.83 mmol) and NaCH (0.05 g, 1.2 nmol) In 5:3 nethyl ene
chloride/water (8 nmL) Is added 2-phenoxy- pyrim di ne-4-carbonyl chloride,
16, (0.295 g, 1.2 mol ). The reaction solution is stirred at room
temperature for 18 hours after which tine the layers are separated and the
organi ¢ phase washed wth 20% NaHCO3, brine, dried, and concentrated In

vacuo to affordp.apeﬁsmeof'sﬁsdrﬂmtmmrﬁgh k% é4nmaﬂophﬁgggx%gﬁag‘8§)@8@{ﬁ Oafford

0.35 g of th | red_produ 2/ 30133
Prep a? atio ﬁ-ﬁq-dﬁ'lydro-sfp pyrazoFot[‘I,z-a]pyrazold -one] (22): NaH (0.42 g, 1.1 mmoi) ls added to a

spl ro[ 1, 3- shlutipn ofspiref], RdithBlengl2’ #l42-@Hiuarophpmydry2-f2-eidypyiraidiossy— pyr | mi dl n-
4-yl)-6,7- ddrwﬁrpwaﬁnhnﬁalf ﬁ]zéﬂaﬂfmla% 21,30.89/4, 87 Rlmioh 1r0RR (5(RF he—sPBBhdtis 42 9, 1.1

1) 1
AP R sfé"eggﬁq nirroite SRk Thg iR ARHER 1 ot it pRBHERe IR i ne- 4
car bonyl ) p§adasheddith 8. |] Theranld fryerdg madg alkellng ergbexigacted with metbyignei n DVF (5 nl)
at -5 C andcHidnige, the@agzhic tigers Sonsined, washel @ith Brinb,aM6d dn chritent@®d th vaddd®o I €act i on

201 | ey o 444 B8 feleor R B BRAGR ARMAECORIGIRBNGD Mg Batyl) T T

acid | ayer Pene t he

organic | a‘ff%?@ %@nﬁf‘%@dz HinE2hdd! Wik P- 03 {1 0-7el (P "é)n?:lz%bfﬁ:(é'hﬁ Ha? é@l‘ in vacuo
L0 af for 789 (r BH JB 64 Oy Sabic IEST ks el Ity 75.3 180, MAR) (GBI 9, 300

MHz) 8 3. 35a|é’ma't'b@f&rrﬁ 4H‘}9FH)02320459% 6559 12,#)4134\1 4549(%oun°d 5)758 &: ,%9&, L H =
5.1 Hz), 7,107 7 (m H) 8.52
(d, 1 H J =5. 1 Hz) ESI I\/IS n12 (re| |ntenS|ty) 478 9 (100 M++H) Anal .

Cal cul ated for C4H79FNARS2 0.5 H2O C, 59.12; H, 4.13; N, 11.49. Found:
C, 58.87; H, 3.19&follbling é&n&llknlt'ﬁblQxafrﬂleb%dﬁgon@d’oﬁi'ldagébul'dld@t& hegresnanpl e of
ot her Conpﬁﬂﬂgﬁ according to the present Invention. _
Spi ro[ 1, 3-di oxane][ 2 , 6] - 2- (4-fl uorophenyl)-3-[(2-(S)-(a)-nmethyl-benzyl am no
)pyrim dI n-4-yl 7-di hydr o- 5H pyrazoi o[ 1, 2- a] pyrazol - 1- one] ;
Spi ro[ 1, 3- di ox E?[QB d@fanzlz(ﬁHM Uﬁmhﬁﬂﬂ)ﬁrl@-%@ prefhyl-benaylaminolpyinddihgiani no) pyr
| M din-4-yl]-6,7- die{rydhyeroSH-ppizcir0d-gbytazdi=1adnBly r azol - 1- one] ;
Spiro[1,3-dioxane[2',6]-2-(4-fluorophenyl)-3-[2-(1,1-dImethylethylamino)pyrimIdin-4-yi}-6,7-
dihydro-6H-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];
Spiro[1,3-dioxane[2’,6}-2-(4-fluorophenyl)-3-{2-[(2-methylphenyl)methylamino]pyrimidin-4-
y1}-8,7-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 ratlonal synthetic strategy for the preparation of analogs which
are not expressly exampled hereln. The arrangement into categorles does not imply Increased or
decreased efficacy for any of the compositions of matter described herein.

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

The compounds of the present inventlon are capable of effectively blocking the production
of inflammatory cytokine production from cslls, which theraby allows for the mitigation, alleviation,
control, abatement, retardation, or prevention of one or more disease states or syndromes which
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Spiro[ 1, 3-di oxane[2', 6] -2- (4-fl uorophenyl)-3-[2-(benzyl am no) pyri nadmrh- ﬂmll
]-6, 7-di hydro- 5H pyrazol o[ 1, 2-a] pyrazol - 1-one] ; 2 .
*Spiro[ 1, 3-di oxane[ 2', 6] - 2- (4-fl uorophenyl)-3-{2-[(2-net hyl phenyl ) net hyl am n
o] pyri m di n-4- ‘?/?13% 6, 7- di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol -1-one]. The

anal ogs (¥6MPOEHAES) of the present Invention are arrangB@l/UH2885%r al
categories to assist the fornmulator In applying a rational synthetic
strategy for the preparation of anal ogs which are not expressly exanpl ed
herein. The arrangenment Into categories does not inply Increased or _
decreased efficacy for any of the conpositions of matter described herein.
Conpounds kieg¢lated tatie ediesweliulabeldader aieror mbre ¢gokiney. einfaafiatdnDdiadsel statd¥BNy

IhnSt ancgsl ﬁn@ludeﬂﬁ&h%fc% é’@"rd'rl}é{éo*ti: 8 gﬁléev%%gﬁ-l i ??‘ée}ﬁdrl] 5: b?SSd| 232?%3?2\% ilbed
erei n bel ow or  one | , _

mi cromol ar (M. " TheS'EtSrrl?Hg'ﬁ'ﬂaLng"pI"i’?%gﬁ? 'ggg‘ﬁ'f’cullerf? ARSfoLR ioR aymbsr X of

ef fectively bl ocki nglaepe sasdloietalis reumstold arftiriisynsiecsrtiyitie. ws will asether oduct i on
fromcells, which t hideads)statdsiwbioh relatto tdnRectiveltc@idldbgsdatia, | evi ation, control,

bat t, t apydat i g i tates or
ayndr ones i o3, 2 RCRRRBLEIELa b 8ol IRE R BBAHE 28 71 O ac 10
the extracel | ul ar rdMERiera ofpdugibla COK-2puressiogmbieh hrsbeen wevaiebaingiegsedi sease
states I nclude thosycytbhirek MiKeO'Beriantetal., Proc.iNatt Acad. Seiw.84., amr;edai(még'e). ng "

anpl es: 1) Ingerl ' 2 ke i onsi bl e

fe )c()r ma)t I Zr ge) nun@er gl;ﬁmog?ésc%_%slgag%rﬁ (Iérgp Ia?' (ri;ft%eﬁgIlrﬁg?%%}ﬁ%gﬁn%@g%ﬁgée?‘ﬁgf)i tis,
osteoarthritis, as VPN RENYY Reriatord) wrydisease sipiesonpndanesdieidlet o connective
tissue degradation. rhelmaRiiartyitiy.etacestbris, iff@@Xalybovel Hisirise 0BS), sebticcyt oki ne
rel ease are proposedshédk, catdbplifbi=py dysfOctidn)abutelrédpPatdri Msctss R @8tki@n, Whi ch
Nt aced So, S B ARG o B ot o] 5 ol oo B e tealls, - .
(TN 2) ©  THITE jogef ot e FrpRAveecatsres heftg deatains hergpese niepahe ant
medi at or i fermulatyr ceh dedamsipe Hiisamesnt by ang pithls Ioowstesting precedares known tdtedimat oi d
arthritis, agisgheoarthritis, Inflammatory bowel disease (I1BS), septic shock,

' ' ' ' nd cachexi a. Each
of the’di seage DTt By g el e R oL Foresor HaP Bt MO FBE 1ot r oat
may requir permal human or higher mammalian physiological canditions, release the compounds described

hereln. One iteration of this aspect Includes the pharmaceutically acceptable salts of the analogs

described herein. The formulator, for the purposes of compatibllity with delivery mode, exclplents,

and the like, can select one salt form of the present analogs over another since the compounds

themselves are the active spacies which mitigate the disease processes described herein.

Related to this aspect are the varlous precursor of “pro-drug” forms of the analogs of the

present invention. It may be desirable to formulate the compounds of the present invention as a

chemical specles which itself is not active against the cytokine activity described herein, but

Instead are forms of the present analogs which when delivered to the body of a human or higher

mammal will undergo a chemical reaction catalyzed by the normal function of the body, inter alia,

enzymes present In the stomach, blood serum, sald 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 composttions 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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differing levels or amounts of the conpounds described herein to obtain a
t herapeutic level. The fornulator can determnine this anount by ay ®#ARt206
*known testing procedures known to the artisan. The present I|nvention
further relates to fornms of the present conpounds, which under nornal
human or MYQBE4%hnmal i an physi ol ogi cal conditions, rel BEFESQR3Eonpounds
described herein. One Iteration of this aspect |ncludes the
pharmaceutically acceptable salts of the anal ogs described herein. The
formul ator, for the purposes of conpatibility with delivery node,
exciplents, and the |like, can select one salt formof the present anal ogs
over another sig)ce tsheffaMeumsDasf onb BEMEE bivRE pifaolénds aticdelvétves aGbEES Whi ch
mtigate the di seaseeRfddshe salfb et dnidRie bfacnBirHriting Mebdlh aspect are
t he various precursor 0 ro-dru orns of the anal ogs e present
invention. It may bé"ﬂﬁBE’F‘P&lﬁY@"rteﬁgaf‘%rrrul ate the conpounds of the present

i nvention as a b)chemneerl mappiemeseulibally tcceptabid dxcipigntnot active agai nst the

cyt Fki ne Wﬁ'Ct I Vi %Vthdﬁ&fé&e?%éﬁs@ﬁtﬂhverﬁb\g the ie?ﬁ%ﬁ@ﬂer@raﬁd *c@rﬂ_&s?]rgﬁseﬁhem%ﬁsen} |
anal ogs Lhe 1o u r..hi gher . Wi
under go a fgﬁ%}%@%ﬁlyﬁlga%%ﬁ%gé@%t%%‘% “@5“? 'ﬁﬁennrct}?"%g so'ﬂﬁ’&'{‘?%%d%?‘gﬁahe body,

i nter al | aherelgsy \ngeadiepts sighere pspdin e rracipaef formyative 8 safe prgpffedie d cheni cal
reaction rglasaeseutical téngpopitionent  anal og. The term "pro-_drug" relates to these
speci es_whi Ch afig tdAnMEr wifithdbritant tNR okofiehtd Bredisdd pfmariip BRENE RRBIvEAR a:

FORMULATI The sent l.nvention also relates to co si.t|Qns or

formul ati ofiS” \%ﬁ‘P% ﬁ%@ﬂ%‘?‘?aé%“af"l’?éeﬂ"ﬁﬁ"|88’P‘rﬁ&'e°6PQ)V aﬂagﬁﬁh%.‘wg%ﬁéﬁ'&’l&f "hi bi ti ng
conpounds #REvEnY kYt 913 as@ reqses for ashlaving effpciieaabiserption bythe gasirientof the edfiee conposi ti ons
of the pr ergsdient.NAresxtipion nzag i rols @s sidgle andlirblAEs Belytan Wert Qifer, @24 kkalplent

PCT1 US021 03 S s Ml N5l TR SIS b, YT 2201 ons

and derivatives thereo accor on which are

ef fective 'F‘Ef?‘ﬁ?"ﬁ’r‘??@,ytt‘? e stPapcha dbe fgﬁ'“u'af°ﬁ?ﬁ"§§ﬁ€ﬁkﬁﬁ‘§>’a@%°c9ﬂhﬁ@§";th%1nd b) one or
nmor e phar nepoweuride ofithe pressaidnyeation kave jotpirqykdedlldar phtencyt fhermpooknetoasopetties, he
present | nysall a®impidéd dr@ bidhvafabmiypi ent” and "carrier" are used

! nf[ er changeabl yI'(lj-ug Pr.regéﬁgm%ﬂﬁonufk% rcaqaqgs% cL.o%p'ogtrI]onQ Br fgrgﬁlat?orng\?vﬁlc% co'mgxs%gt ion and
said terns are defi ned
_ precursor or “pro-drug” form of the inflammatory cytokine release-Inhiblting compounds according

to the present Inventlon. In general, these precursor-comprising compositions of the present _
invention comprise:

a) an effectiva amount of one or moare derivatives of bicyclic pyrazolones according
to the present invention which act to release in vivo the corresponding analog
which Is effective for inhiblting release of Inflammatory cytokines; and

b) one or more pharmaceutically acceptable 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-ct),
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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herein as, "ingredients which are used in the practice of fornulak %
safe and effective pharmaceutical conposition.” The fornul ator AR 2006
~understand that exciplents are used primarily to serve In delivering a
safe, stable, and functional pharmaceutical, serving not only as part of
the over aMOO3BIIB e for delivery but also as a neans fRET/GHHBEY ng
effective absorption by the recipient of the active Ingredient. An
excipient may fill a role as sinple and direct as being an inert filler, or
an excipient as used herein may be part of a pH stabilizing system or
coating to Insure delivery of the Ingredients safely to the stomach. The

f or nul at oriniaB oéiéo‘éﬂhrttl@lﬂ%uﬁagtﬁﬁﬁhlﬁlﬁ d@ﬁetéshﬁmfaﬁ%m&rﬂ@eﬂc@ﬁwpﬂldme of the
present | nvepti j on have | npr oved lul ar potency, pharnmacoki net iC

properties, as well as | npr oved or al bloavailability. The present
| nventi on aI so relates to conpositions or formulations which conprise a
precursor or "pro-drug" form of tRROCEbURES™®L Ory cytokine

gglnggzle I{1Eletsnletmagoﬁamaeunﬁ’esprgélagm\ﬂmaﬂcantbe ew.%teerf@%m If&\é%yep'lne?n ot i on
conprise: B4R ﬁ%%&ﬁ@\i\?@ﬁ@'ﬁfﬁ@%&%ﬁgg@ﬁ%ﬁ s&@rqe\? Fl“g‘é@' gY mB‘f“Eﬂ/cl ic

pyr azol onedosggbpthelforgulatero t he present |Invention which act to release In

Vi }/?) thet COfreﬂ&ﬁ;ﬂllﬁ@x&rﬁﬂ{ﬁimtﬂmﬁé@ays%cﬂ&é ecEt ive feoL lgnh'llt bi tﬁl ;; 1tgloleagse of
i nf ' ammat ory C}p 0 'g@%ugég teg&g % ssSEPJs%ef %d%gfi A RbiTeR 1t % N

exci plents nventi on so re 0 a nethod
for controlling thePr&tesof3 88 GP%%pre infl ammation | ndUCI ng cyt oki nes,
Inter alia, |ntierl eakorescéntGlidstrdtd enzfroerassayNecestbed bl Andriberraet @ll, Watues), ,

i nterl eukin- 6 (I'L- 6356, Agtlr7h pogsyl eukin-8 (1L-8) and thereby controlling,
. medi ati ng, ati g states affected by the |evels of

extracel | ul ar fl a @ESEW"BIQF‘W&B" Iy §A0&SRY R BADARP Bolfifiefses the step
of administeri ng t oMarch@®d®1or hi gher nmammal an effective ampunt of a
conposi tion conpri si NgadhREheEbi@EiRtIoRE lsuﬁaﬂdédmfe}ewﬁsr&tfaédéecytoki ne I nhibitors

according to th L0V e cyt oki ne

i nhi bitors of t addﬂgnéigrﬂér Na%ros %’LEF@RT% q%gﬁtﬁg '&5%"83‘1’% ¥ ua%%ner wher ei n
more than "B?Pé"yﬁﬁct’f@”@ﬁ(Lﬁ@ﬁﬂmﬁfeﬂwmab@omﬂhédﬁﬂ HAYH ee desgdhed Bhe di sease state
can be nodul at)ed akK.M.Mohbeétal., tPro@ctiofNagkinsi diethiaBose sEERRLEEN fen tHhdRASes whi ch

are affected by Congirﬂlnourq\fecrjoggll-'&t?} h%&asgm "'N%Jré‘%[}ﬁ)ﬁ% ﬁw@&)ne | nhi bi tors,
t her eby nodul atl ng excessive t%
)] U.S. 6,297,381 B1 Clirillo et al Issued October 2 2001, incorporated by reference
and reproduced herein below in relevant portion thereof.

The inhibltion of cytokine production can be observed by measuring Inhibition of TNF-c In
lipopolysaccharlde stimulated THP cells. All cells and reagents are diluted in RPMI 1640 with
phenol red and L-glutamine, supplemented with additional L-glutamine (total: 4 mM), penicillin and
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, Rockvllle, Md.) are added to 96 well polypropylene round bottomed
culture plates (Costar 3790; sterlle) contalning 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. coll serotype 0111.B4; stored as 1
mg/mL stock in endotoxin screened diluted H,0 vehicle at =80 °C). Blanks (unstimulated) recsive
H,0 vehicle; final incubation volume is 250 pL. Incubation (4 hours) proceeds as described
above. Assay Is to be terminated by centrifuging plates & minutes at room temperature, 1600 rpm
(4033 g); supernatants are then transferred to clean 96 well plates and stored at —80 °C untll

39



38 2 0 MAR 2006 WO 03/024973 PCT/ US02/ 30133 I nclude osteoarthriti,s
rheumatoid arthritis, diabetes, human | mmunodefi ciency virus (HI @)0’ MAR 2006
-1 nfection. PROCEDURES The conpounds of the present invention can be

eval uated for efficacy, for exanple, neasurenments of cytokine Inhibition
const ant sWO8/02497Y | C60 val ues can be obtained by any mREEW23UBbsen by the
formulator. Non-limting exanples of suitable assays include: 1) UV-visible
substrate enzyne assay as described by L. Al Reiter, Int. J. Peptide
Protein Res., 43, 87-96 (1994). li) Fluorescent substrate enzyne assay as
descri bed by Thornberry at al., Nature, 356, 768-774 (1992). iii) PBMC
Cel | assay amyzetEreriumBeUNF-8 bich Somnerdidi¢avdfizble BLISRXE ErRbite #KHCAG5, | ssued

March 20, qugrmo ?[C) hTi%fcaEf;mgte@eO\(lglug s Rh%tchrﬂ: @ra‘lo% o!i_ﬁg{eg&%gﬁﬂﬁgﬁ%&a@éd a

reference. Recr osi s ion can be
nmeasur ed b§o%ifereass ‘ﬁéj’equ%b'ﬁ‘f':y%%[e%ﬁ@m de (LPS) stimulated human nonocytic
cells (THP-1) as described in: 1) K M Mhler et at., "Protection Agai nst

a Lethal Dose ofynfghdRib@atiembiiméii df{hbb#abén%ven% hIwHABH llldé'ﬁéiécpa%hs Fact or

Processi ng 297,381 Bl Cirlilo
at at. gésgrg!’a&fltwgﬂ'gg Ebv'(’ggtﬁms? %@8? ‘b%&?ﬁé‘ﬁtw ¥ “8?%’2985 adnd repr oduced
herein beI W'ﬂqiiﬂqnéPmmadpwmtﬂqpqmrffe@ﬁhe spiant ptopefthedmvention.c/is oki ne
product i onthemfordifteraias &rcaesd inlilye aFpermied didhds Al0EHDhérgesar@fimolifiEatiohs it are

|'i popol ysaggfith &8psdiitthidh THP cells. Al cells and reagents are diluted
in RPM 1640 w t%’gp p‘%eno}' rtg’ “and L-gl utamine, supplemented with additional

L-glutamne (total: 4 mV, penicillin and streptomycln (50 units/nL each)
and fetal bovine serum (FBS 3% (G BCO, all conc. Final). Assay is
performed under sterile conditions, only test conpound preparation Is
non-sterile. Initial stock solutions are nade In DVSO foll owed by dilution
Into RPM 1640 2-fold higher than the desired final assay concentration.
Confluent THP.1 cells (2 x 10 cells/nlL, final conc.; American
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Type Culture Conpany, Rockville, Ml.) are added to 96 well polypropylene
round bottomed culture plates (Costar 3790; sterile) containing 2105vAR 2088t
-conpound (2-fold concentrated) or DMSO vehicle (controls, blanks). DVBO
concentration should not exceed 0.2%final. Cell mxture Is allowed to
prei ncubaW™® BHR49ZD minutes at 37 C, 5% CO2 prior to stiPCI/EIREM3IMN t h
I I popol ysaccharlde (LPS, 1 pg/nL final; Sigma L-2630, fromE coil serotype
0111.B4; stored as 1 ng/nL stock in endotoxin screened diluted H2O vehicle
at -80 C). Blanks (unstinulated) receive HO vehicle; final incubation
volunme is 250 L. Incubation (4 hours) proceeds as described above. Assay
is to be tesdtisRRIRAIDY centrifuging plates 5 minutes at roomtenperature,
1600 rpm (4033 g); supernatants are then transferred to clean 96 wel |l
pl ates and stored at -80 Cuntil 39 0 MAR 2006 WD 03/ 024973
PCTI US02/ 30133 A£AmPayaddnciuging ﬂ'lfﬁﬂﬁml'?{llﬁﬁad figsteslonginiame pud Rhigrmagetisally| e ELI SA
Kit (Bi osour ce a#dépieii®ddits thereafamid dompoun@aaving theliemalal cul at ed 1 C60 val ue |Is the
concentration of the test conpound that caused a 50% decrease in the
maxi mal TNF-a production. Wile partkfular enbodi nents of the present
| nvention have been illustrated and escribed, it would be obvious to

those skilled In the art that various *ﬁ?\phanges and nodifications can
be made without departing fromtHh ir afo(R®zhpe of the Invention. It Is
edLlainms all such changes and

therefore Intended to cover in the a
nodi fications that are wthin the scope of this invention. 40 2 0 MAR 2006
WO 03/ 024973 PCTI US02/ 30133 What | ainmed is: 1. A conpound, Including
all enantioneric and dlasterloneri¢ f oNrs and pharnmaceutically acceptable
salts thereof, said compound havin formula: wherein R1Is: a) b)

-Jd CH2] kR3; or : R
whereln R Is:
a) —O[CH2R?; or
b) —NR“R"b;

R® is substituted or unsubstituted C4-C;4 alkyl, substituted or unsubstituted hydrocarbyl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or alkylenearyl,
substituted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5;
R* and R* are each Independently:

a) hydrogen; or

b}  -[C(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")z, ~CO,R", <CON(R"),; substituted or
unsubstituted C-C, alkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl; R is hydrogen, a water-soluble cation, or C4-C4 alkyl; the index m Is from 0 to

5

R'ls:

a) substituted or unsubstituted aryl; or

b) substltuted 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) —~(CHNR™R®;
d) ~{CHz),CO.R";
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-NR4eR4b; R3 is substituted or unsubstituted Cl1-C4 al kyl, substitgtned or
unsubstituted hydrocarbyl, substituted or unsubstituted heterocytl yMAR 2006
-substituted or unsubstituted aryl or al kyl enearyl, substituted or
unsubstituted heteroaryl or al kyl eneheteroaryl; the Index k is fromO to 5;
R48 and RO ®/0249&xch i ndependently: a) hydrogen; or b) PCIIRBA33 )] nR6;
each Rye and Reb are | ndependently hydrogen, or Cl-C4 linear, branched, or
cyclic alkyl, and m xtures thereof; R8 Is -OR7, -N(R7)2, -CQ2R ,
-CON(R7) 2; substituted or wunsubstituted Cl-C4 al kyl, substituted or
unsubsti tuted aryI or substituted or unsubstituted heteroaryl; Rr is
hydrogen, a watg @C@zgtﬂl on, or Cl1-C4 alkyl; the Index mls fromO to
5, RL Is: a) s stlt fkcﬂ{(R“PSUE’S“tUt ed aryl; or b) substituted or
unsubsti tut ed tero units on the sane carbon atom are taken

t oget her to for d@ﬂ’%qaﬂéew?fWQ?ﬁ'?”H@rmPFﬁh?”ﬂ”NB 7 atoms, the bal ance
of the R2 uni tsR"aR%, R"‘hdn&mihﬁl-eaﬁdhynds;&hmntl)e@drbgannw-melkgrwmlxtwmséredf,i ng of:

a) hydrogen;  bges a{d| B&kent triek o &g&borheﬂ)oc cﬁlgﬁ%)caf%lﬁéo 4120
MAR 2006 WO 03/ 02 CT/ USQ2/ 30133 e

- (CH2) JCON( RLO) M afm? E’J" k&, ”'?f The %‘&ﬁ‘gggg %tgt% %’E‘é‘?ﬂ%f"ﬁe&?’%ﬁ“% a
carbonyl wunit; meecormsamgmath?raaonmbsml@deéﬁerhofqﬁiépMQemsrfrymﬁm :ogen, Cl-C4
al kyl, and M xt ur es thereof; Rea and Rob can be taken together to forma

car bocycl i G or pgc}rr?pro%%%cjr&ngrtja Bn‘amFﬂmBé tﬁb R¢hula:

wherein R s a unit having the formula ~OR® whereln R® s selected from the group
conslsting of phenyl, 2-flucrophenyl, 3-fluorophenyl, 4-fluoro-phenyl, 2,6-difluorophenyl, 2-
cyanophenyl, 3-cyanophenyl, 2-trifluoromethylphenyl, 4-trifluoromethyiphenyi, 2-
methylphenyl, 4-methyiphenyl, 2,4-dimethylphenyl, 3-N-acetyl-aminophenyl, 2-
methoxyphenyi, 4-methoxyphenyl, and 3-benzo[1,3]dioxol-5-yI;

an amino unit having the formula:

H
/

—N

or an amino unit having the formula;



from3 to 7 atons; two R10 units can be take together to forma carbocyclic
or heterocyclic ring comprising from3 to 7 atoms; J I's an | ndeX & Mam 2§06 o
-5; the Index nis from3 to 5. 2. A conpound according to Claiml having
the fornmula: wherein Ris a unit having the fornmula -OR3 wherein R3 is

sel ect ed WHROMIE group consisting of phenyl, 2-fl uor offféHspR/30133
3-fluorophenyl, 4-fluoro-phenyl, 2,6-difluorophenyl, 2- cyanophenyl,
3-cyanophenyl, 2-trifluoronethyl phenyl, 4-trifluoromnethyl phenyl, 2-

met hyl phenyl , 4-net hyi phenyl, 2, 4-di net hyl phenyl, 3-N-acetyl -am nophenyl,

2- nmet hoxyphenyl, 4-nethoxyphenyl, and 3-benzo[1, 3] di oxol -5-yl; an am no
uni t havi ng t heRT endRif are each Ca1€, alkyl, RS Istsalbdted fawn theygrodpecohstating df Aydrogn,0 MAR 2006

el oot od 11om t perett ARRSreEaio B TaR, Ao RREdy R o1

S Si S , vinyl,
cyci opropyl , cy@g%ﬁeéwyF?fg?ﬁ!tph%%#ﬁ%%%?’x%ﬁﬁﬁ%hs?yﬂ%"jeyw@ﬁ "Hfrydxy- 1-

met hyl et hyl , ca'F‘be)}lﬁPPn)ﬂ)Héﬁﬁﬁh","y—mﬂf‘)ﬂ:&deél}tﬁﬂeﬁWQ"y‘)Piﬂfélhﬁﬁ@Bﬁ@ﬁ joxol-5-yi,

2- Eret hyl phen|y:c : pyﬂdllﬁIyDerplhe@ytald Hud[irﬂfahihgy\dlphftr‘#éreolchemlstry whgln R, R® eind

4- (propanesul fo 3-benzo[ 1, 3] di oxol -5-yl, pyridin-2-yl,.
pyrldl n-3-yl, sg%%a@#ﬁﬁ¥%mﬁas the indicated stereochenm stry when R6e, R6b
and Re are not the sane. 3. A conpound according to Caiml having the
fornmul a: R3. wheh edmpond ascerdiogto Clalmy havipg thadorhidainul a - OR3 wherein R3 i s
selected fromthe group consisting of phenyl, 2-fluorophenyl,
3-fluorophenyl, 4-fluoro-phenyl, 2,6-¢difluorophenyl, 2- cyanophenyl,
3-cyanophenyl, 2-trifl uoronethyl phenyl 4~trif§yoronethylphenyl, 2-

met hyi phenyl , 4-net hyl phenyl, 2, 4-di e .\ 3- N-acet yl - am nophenyl ,
3-lbeno[ 1, 2] dl oxol -5-yi; an am no
/'t ng the formula: H3C

2- net hoxyphenyl , 4-nmet hoxyphenyl R!
unit having the formula: HH or an am

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-benzof1,3]dloxol-5-y};

an amino unit having the formula:

or an amino unit having the formula;

HC H

H
, -
il
R5b5 RS2
R® and R™ are each C;-C, alkyl, R® Is selectad from the group conslsting of hydrogen,

methyl, ethyl, vinyl, cyclopropyl, cyclohexyl, methoxymethyl, methoxyethyl, 1-hydroxy-1-
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HH -NR6 Rsb R58 ReB and R6b are each Cl1-C4 alkyl, Re is selected from
the group consisting of hydrogen, methyl, ethyl, vinyl, cyciopr@§IMAR 2006
-cycl ohexyl, net hoxynet hyl, nmethoxyethyl, 1-hydroxy-1 43 2 0 MAR 2006 WO
03/ 024973 PCTI US02/ 30133 net hyl et hyl , carboxy, phenyl, 4-fluorophenyl,

2- anmi noph&3/0287et hyl phenyl , 4- net hyl phenyl, 4- met hoRGL/BHRAYIS3

4- (propanesul fonyl ) phenyl, 3-benzo[ 1, 3]di oxol -5-yl, pyrldln-2-yl,
pyridin-3-yl, said Runit has the Indicated stereochen stry when RSa, Reb
and R are not the same. 4. A conpound according to Claiml having the
formula: O R wherein Ris a unit having the formula -OR3 wherein R3 Is
sel ect ed from t ethgetyssarbegbiest, d-fgpraphenyl 2-aiinophdnyl, 2wty phenityd-,

3-fl uorophenyl, y@mfibHényi, Q= 48 7 henyl ,

S Cysmoheryt . MO A o Sy e iR

net hyl phenyl , 4%@ WB’HSH;;F“ B ung {hﬁﬂj{ﬁﬂ% reochemipiy '&/’%Q i#8phenyl ,
2- et hoxyphenyR; erangtihersamephenyl , and 3-benzo[ 1, 3] di oxol -5-yi; an ami no
unit having the forrmula: or an amino unit having the formula: H -N X- Re

HBCH H 4N 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-flucrophenyl, 3-fluorophenyl, 4-fluoro-phenyl, 2,6-dlfluorophenyl, 2-
cyanophenyl, 3-cyanophenyl, 2-trifluoromethyiphenyl, 4-trifluoromethylphenyl, 2-
methylphenyl, 4-methylphenyl, 2,4-dimethylphenyl, 3-N-acetyl-aminophenyl, 2-
methoxyphenyl, 4-methoxyphenyl, and 3-benzo[1,3]dioxol-5-yi;

an amino unit having the formula:

H
/

—N
RB

or an amino unit having the formula:

R and R™ are each C,-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-flucrophenyl, 2-aminophenyl, 2-methylphenyl, 4~
methyiphenyl, 4-methoxy-phenyl, 4-(propanesulfonyl)phenyl, 3-benzo[1,3]dloxol-5-yl,
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"R6 R5b Ra Rya and Rb are each Cl1-C4 alkyl, Ris selected fromthe group
consi sting of hydrogen, nethyl, ethyl, vinyl, cyciopropyl, cyci gh@xaRr, 2006
- met hoxynet hyl , net hoxyet hyl, 1- hydroxy-1- net hyl et hyl, carboxy, phenyl,

4-f | uorophenyl, 2-am nophenyl, 2-nethyl phenyl, 4 nethyiphenyl,
4- met hoxyWOHBI®A973 4- (pr opanesul f onyl ) phenyl, 3-benzo[ 1, BJTW9¥¥M13%-y| , 44 2
0 MAR 2006 WO 03/024973 PCT/ US02/ 30133 pyridin-2-yl, pyrldin-3-yi, said R
unit has the Indicated stereochem stry when R6a, Reb and R are not the
same 5. A conpound according to Claiml having the formula: Q(Chl z) kR3
wherein R3 is substituted or unsubstituted Cl-C4 al kyl, substituted or
unsubstituted pyidin-2giapytgih-3-yissshiR irfithibettle Rdicatstistdasbhomistg dhdnat*e RBeyEi v |
substituted or pmsdRsihbtathed aryl or ai kyienearyl, substituted or
unsubstituted heteroaryl or aikyleneheteroaryi; the Index kis fromO to
5. 6. A conpound according to Caim5 wherein R3 Is selected fromthe group
consi sti ngSof fereppund apcardingde Gleinethivaving tBe forrauia: ophenyl , 4-f | uor o- phenyl
2, 6-di fl uorophenyl, 2-cyanophenyl, 3-cyanophenyl, 2-trifl uoronethyiphenyl,
4-trifluoronethyl phenyi, 2-nethyiphenylg 4- nethyl phenyl,
2, 4-di met hyi phenyl, 3-N-acetyl -am_nopheljyi, 2-pethoxyphenyl, 4-
nmet hoxyphenyl, and 3-benzo[ 1, 31.dyoxol - % fil i npound according to Claim
1 having the formula: NH C(R 'aR N ach Rae and R6b are
| ndependent |y hydrogen, -OR7, -N(R7)2, fC02R7, -CON(R7)2; Cl1-C4 linear,
branched, or cyclic alkyl, and m xturgsMhereof; Re |Is hydrogen, -OR7,
-N(R7) 2, -CO2R7, -CON(R7)2; substituted pr unsubstituted Cl-C4 al kyl,
substituted or unsubstituted aryl heterogyghkec, substituted or
unsubstituted aryl, or substituted or unsubstituted heteroaryl; R7 Is
hydrogen, a wat¥PreiR hivestiuadiopinsubstiteind Gi-gaalkyl, sbstiiacar upsypstiytedy
unsubstit ut ed ahwgrocarhyh eubistiidtedornmgubstibitddde®rocyclyl, substituted or unsubstituted aryl or

alkylenearyl, substituted or unsubstituted heteroaryl or alkyleneheteroary!; the index k is

fromQto 5.

6. A compound according to Claim 5 wherein R? Is selected from the group conslsting of
phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-flucro-phenyl, 2,6-difluorophenyl, 2-cyanophenyl,
3-cyanophenyl, 2-trifluoromethylphenyi, 4-trifluoromethylphenyl, 2-methylphenyl, 4-
methylphenyl, 2,4-dimethyiphenyl, 3-N-acetyl-amlnophenyl, 2-methoxyphenyl, 4-
methoxyphenyl, and 3-benzo[1,3]dioxol-5-y

7. A compound according to Claim 1 having the formula:
Q
o
X
[N
NHIC(RERE)) RS

whereln each R® and R®™ are Independently hydrogen, —OR’, —=N(R"),, ~CO:R/,
—CON(R7)2; C4-Cy4 linear, branched, or cyclic alkyl, and mixtures thereof; R® Is hydrogen,
~OR", =N(R")z, ~CO,R’, ~CON(R"),; substituted or unsubstituted C4-C; alkyl, substituted
or unsubstituted ary! heterocyclic, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; R Is hydrogen, a water-soluble cation C;-C4 alkyl, or substituted
or unsubstituted aryl; the index m is 0 to 5.
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45 2 0 MAR 2006 WD 03/024973 PCT/ US02/ 30133 8. A conpound according to
"Claim7 wherein R8 is selected fromthe group consisting of hydrbdiR, 2006
-met hyl, ethyl, vinyI, cycl opropyl, cyciohexyi, nethoxynethyl, methoxyethyl,

1- hydroxy-1- Iethyl, car boxy, phenyl, 4-fluorophenyl, 2-am nophenyl,
2-nethy|pﬁ6HVW*”l met hyl phenyl , 4- met hoxy- phenyl , PCT/US02/30133
4- (propanesul fonyl ) phenyl, 3-benzo[1, 3]dl oxol -5-yl, pyrldln-2-yl,
pyridin-3-yl..9. A conpound according to either Claim7 or 8 wherein Rea
and R6b are each |Independently hydrogen or Cl-C4 al kyl. 10. A conpound
according to Caim1l having the fornula 0 mherein R6b Is methyl; Re is
sel ected fromthe group consisting of -OH -NH2, - - CO2CH3, and

-CONH2. 118. A cAoppondl sacddrigto CRint Dwiereki mlslézle‘e(@@ﬁ&h {heB@Qp bo‘ﬁsxéﬁfr‘. byl; Reis

sel ected from tﬁWroHJnOMch¥| Ceﬂﬂe{"@ b%{)%}( @ciotﬂg)hﬂ m%gémﬁth}’\ff:a r{:‘ 4 Clll opropyl,

cycl ohexyl, neth carboxy,
phenyl , 4-fluor'd rﬁ%ngme ’ﬁeﬂ?ﬂrf’?f& é’ﬁ?ﬂy 4'§“°ﬁ'i9’t‘?ﬁ‘l'b ZABRgANeny 2-metkyRbanghieny | |

4- et hoxy- phenymethyiphenyh, dmetiextrnbayh ¢i(dresmessylfonyiBhérgha-béro[BBHdioaslt: 5- Y| |
pyridin-2-yl, apydipg-§lj gtidin-8yiyl . 12. A conpound according to Caim1l
selected fromthe group consi sting of.

Spiro[ 1, 3- gloxolane 6]-2-(4-fluoro henyl) 3- %(2 QS) (a) - nmet hyl - benzyl am
| no) pyri m &l n- 4 §AMPoEndFC rq'Wﬁ?'ﬁe'@lﬁ"ﬁgﬂé%M'%{"lR aradj%yaramhirmemnée}nﬂy

Spi ro[ 1, 3- di oxdiydmegn2r CaG. eyl 4- f | uor ophenyl ) -3-[ 2-(1-(S) - net hyl - 2- net hoxyet
hylanino) pyri m din-4-yl]-6, 7-di hydro- 5H pyrazol o[ 1, 2- a] pyrazol - 1- one] ;

S 1, 4 fl 3-[2-(b |
Cainodyi)! e°§°%&ﬁ‘%é""da°%ﬁws?gz'm“@{a%ﬁsztﬁajgéwaazb Lone) ;462 0 MR 2006

WD 03/ 024973 PCT/ US02/ 30133 §

Rﬁbn' RE
H

-non

whereln R™ Is methyl; R® is selected from the group consisting of —OH, —NHa, =CO,H, -
CO,CHjs, and -CONH,.

1. Acompound according to Claim 10 whereln R Is methyl; R® Is selected from the group
conslsting of methyl, ethyl, vinyl, cyclopropyl, cyclohexyl, methoxymethyl, methoxyethyl, 1-
hydroxy-1-methylethyl, carboxy, phenyl, 4-flucrophenyl, 2-aminophenyl, 2-methylphenyl, 4-
methylphenyl, 4-methoxy-phenyl, 4-(propanesulfonyl)phenyl, 3-benzo[1 ,3]dloxol-5-yi,
pyridin-2-yi, and pyridin-3-yl,

12. A compound accor'dlng to Claim 1 selected from the group consisting of:
Spliro[1,3-dloxolane[2",6]-2-(4-fluoropheny!)-3-[(2-(S)-(c:)}-methyl-benzylam Ino)pyrimidin-4-
Yl]-6,7-dlhydrao-5H-pyrazolo[1,2-a]pyrazol-1-one];
Spiro[1,3-dioxolane[2',6]-2-(4-fluorophenyl)-3-[2-(1 -(S);methyl-z-methoxyethylamIno)-
pyrimidin-4-yl}-6,7-dIhydro-5H-pyrazolo[1,2-a]pyrazol-1-on el;
Spiro[1,3-dloxolane[2',6]-2-(4-fluorophenyl)-3-[2-(benzylamino)pyrimid In-4-yi]-6,7-dihydro-
5H-pyra_zolo[1 »2-a]pyrazol-1-one);
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) ,Spiro[1, 3-di oxol ane[ 2', 6] - 2- (4-f| uorophenyl ) -3-[2-(1-(S)-net hyl - Zzgyﬁj 05[)66
v - et hyl propyl - am no) pyr| md
~in-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-fl uorophenyl)-3-[ 2- (cycl opr opyl am no) pyrimd
i n-4-y1 ] - 8Y0/93/99493 dr o- 5H- pyr azol o 1, 2- a] pyr azol - 1- one] : PCT/US02/30133

Spiro[ 1, 3-di oxol ane[ 2', 6] - 2- (4-fl uorophenyi)-3-[2-(2- fI uor o- benzyl am no) pyr
imdin-4-yi]-6,7 di hydro- 5H pyrazol o[ 1, 2- a] pyrazol -1-one] ;

Spiro[ 1, 3-dl oxol ane[ 2", 6] -2- (4-fl uorophenyl)-3-[2-(3-fluoro-benzyl am no) pyr
i mdin-4-yl]-6,7- dihydro-5H pyrazol o[ 1, 2-a] pyrazol - 1-one] ;

Spi ro[ 1, 3- dl oxo&gink [32lloxGhnel,§]4-#-fucospberiyip8-42-( -(S-rh eyl Zhyldroky- 2—mem¢prqiyhy| benzyl
Spl rol 13-l oxof gnal Zehynehd 683’?‘7"“’” %'3‘[”2 @“”{ Mg oyt by - benzy
ani no) pyri ni di néa GL';[d'%“"%" é ﬁjzd 'rep 'B‘;sz(@fc ?’3@5‘33@”%%]

Spi r o[ 1, 3- di oxol ane[dhydrei5Hmyrazolof1,.2relpymarhlielrapkl) - 3 [2 (2-f1 uoro- benzyl ami no) pyr
i m din-4-yl] -6, irod [3Iru;ust6|a1e'fd~b]w4wdadpﬁénijl) 2{26(]24ﬂydr@m|zyla1nlwm}lm|d|n-4-y|]-e.7-

ISEL;\g;ISam no?l met hylg yg.g %mﬁga]pﬁ;zolzl Jng]-f | uor ophenyl )-3-[2-(1-(S)-nethy

| n-4-yi]-6, 7-di %’8”& -diel Al Bl (G flueraphenylsgfasG-yorarbesipdamino)pyrimidin-4-yil-6,7-
Spiro[5', 5" -di met hyl dinydg-5épyrazaieéd, 2alpyedzol2-qndl f | uor ophenyl ) - 3-[ 2- (1-(S) - net hy
| -2-met hoxy et hgpiad 3d|oxo|ane[2' -2 (4-ﬂuorophenyl)-3 [2- -triﬂuoromethyl benzylamlno)pyrlmldln-

“ino)pyrimdln-4-yl ] pyrazol - 1- one] ;
Spiro[ 1, 3-dl oxol ane[‘gyl]6 Jﬂrg% raéuﬁ)%{ﬁé r? Il' ong phenoxy-pyrim d| n-4-yl)-6

f
, 7- di hydr o- 5H PRVl Acliaxplanef, g]zrjﬁl@quhe@l.)g 3-tr|fluoromethyl benzylamino)pyrimidin-
Sp| ro[ 1, 3-di oxol ane[ﬂyl]@ﬂdnﬂfd(oésm;:ymmammﬂpwéz)ﬂ-ﬁenan f 1 uor o- phenoxy) pyri m dl n

-4-yl]- 6,7- di h¥glio @ ﬁgm{ﬁ ﬂtﬁqﬁ ﬁuo?ogpﬂlrﬁh/fi - -ﬂ?a;o Qé?ﬂlamlno)p rimidin-4-

-6
Spiro[ 1, 3-di oxane] io% phenhoxy- yr| m c?’]n 4- yl)-6,7
-dl hydr o-5H pyrazol Paolilh

Spi ro[ 1, 3- di t hi SplraiE:g-gmetyi- 113-‘{|0*aﬁq[2j@ir2dﬁ-ﬁmngph9n¥t}3¢@@ﬁ-ﬁ)emaﬂwjbelpﬁylﬁmm)di n-4-yi)-
g 7-di gygrgl g; Py T aihKind-yB-sa]dpydre8aby razlommz}a]pyrazol 1-oney; bengyl & o
R L e i
Spl ro[ 1, 3- di oxane[ 2' et‘@]a”@"lpl""l"?"ﬂlﬁ‘ﬂ HFaRyrors 9V[’*'Z°'(’ 2-elPpzAst-AYAlet hyl ami no) pyr
i m di n- 4 yl ] - 6, Spim|1Byditixolarkef2’,plyer (4 fiadraphdny}-3-4d-phenaxy-pyrimidira4g@} 8,7-dihydro-5H-
pyrazolo[1,2-a)pyrazol-1-one;
Spiro[1,3-dioxolane[2’,6]}-2-(4-flucrophenyl)-3-{(2-fluoro-phenoxy)pyrimidin-4-yi]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one};
Spiro[1,3-dloxane[2’,6]-2-(4-fluorophenyl)-3-(2-phenoxy-pyrimldin-4-yl)-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one];
Splro[1,3-dithiolane[2’,6]-2-(4-flucrophenyi}-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];
Splro[1,3-dloxane[2',6]-2-(4-fluorophenyl)-3-[2-(1,1-dimethylethylamino)pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-onej; _
Spiro[1,3-dloxane[2',6]-2-(4-fluorophenyl)-3-[2-(benzylamino)pyrimidin-4-yl]-6,7-dihydro-
5H-pyrazolo[1,2-a]pyrazol-1-one]; and
Splro[1,3-dloxane[2',6]-2-(4-fluorophenyl)-3-{2-[(2-methylphenyl)methylamino]pyrimidin-4-
y}-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one].

13. A pharmaceutical composition comprlising:
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Spl ro[ 1, 3-di oxane[ 2', 6] - 2- (4-fl uorophenyl ) -3-[ 2- (benzyl am no) pyr'é ra1 ﬂi\f??ﬂﬂByl
] 6, 7- d| hydr o- 5H pyrazol o[ 1, 2-a] pyrazol -1-one]; and
+ Spiro[ 1, 3-di oxane[ 2', 6] - 2- (4-fl uorophenyl ) -3-{2-[ (2- et hyl

phenyi ) met hyl am no] pyri m di n- 4-

yl }-6, 7- AWEPHIBH- pyr azol o[ 1, 2-a] pyrazol -1 -one]. 13. Aqizsopsmsuti cal
conposition conprising: 47 2 0 MAR 2006 WD 03/ 024973 PCT/ US02/ 30133 a) an
ef fective anmount of one or nore bicyclic pyrazol ones |ncluding all

enantl omeric and diasterioneric forns and pharnaceutically acceptable
salts thereof, said conpound having the fornula: wherein RIs: a)

-Q CH2] kRa; or @) - HRéitdaiMo;amBight bfons ortnidre bieytiRyrezolonBsibdhsng bsrtiobridA aljkyl :
substituted or unsubgd didstHi6feric A titute

het er ocycl yi, substi 3@”069 1 ?@é%ﬁ?ﬁ%ﬁéﬁeuﬂw&%%ﬁq )%fhé;h%ﬁ%%ﬁg
substituted or unsuBStRETHEYREPOFMF | or al kyl eneheteroaryl; the Index k
Is fromO to 5, R4a and Rob are each | ndependently: a) hydrogen;_ or b) -

[ C(R6aR6b )].R6; each R6a and R6b ar® | ndependently hydrogen, or Cl1-C4

| i near, branched, or cyclic alkyl, agd mxiures thereof; Re Is -OR,
-N(Re) 2, -C02R , -CON(Re)2i substijtuye {hgggstltuted Cl-4 al kyI
substituted or unsubstituted aryl,~—ORNS \ stl unsubsti tuted
heteroaryl; R7 Is hydrogen, a water-spiu cation, or Cl-C4 alkyl; the
Index mis fromO to 5; RL is: a) sulystituted or unsubstituted aryl; or b)
substituted or unsubstituted heterparyy, two R2 units on the same carbon
atom are taken together to forma{spirpcycllc

wherein R Is:
a) -O[CHaR?; or
b) -N R4aR4b;

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 heteroary! or alkyleneheteroaryl;
the Index k Is from 0 to 5;

R* and R* are each Independently:

a) hydrogen; or

b)  —[C(R™R™)R%;

each R™and R™ are Independently hydrogen, or C4-C, linear, branched, or cyclic
alkyl, and mixtures thereof; R® Is ~OR’, ~N(R"),, ~CO,R’, ~-CON(R’),; substituted
or unsubstituted C;-Cy 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? unlts on the same carbon atom are taken together to form a spiracyclic
ring having from 4 to 7 atoms, the balance of the R? units are Independently
selectad from the group consisting of:

a) hydrogen;

b) ~O(CH)R%
c) —(CH,)NR¥R™;
~d) —(CHg)COR™;
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;lng having from4 to 7 atons, the balance of the R2 units are 20 MAR 2006
% i ndependently selected fromthe group consisting of: a) hydrogen; b)
v-Q(CH2)JRe; <c¢) -(CH2)JNROBRab; d) -(CH2)JCO2Rlo; 48 2 0 MAR 2006 e)
-(CH2) 10002R10 f) -(CH2); CON(R10)2; and g) two R2 units can be taken
together to forma carbonyl unit; R8, R9a, Reb and R10 are each
i ndependently hydrogen, Cl-C4 al kyl, and m xtures thereof; Rea and R9b can
be taken together to form a carbocyclic or heterocyclic ring conprising
from3 to 7 atoms; tgwo R Wyobgzpqﬂan be take together to forma

car bocyclic or heterocycll sing from3 to 7 atons; j is an
index from0 to 5; the |ﬁ(§@bﬁﬂf|€%¥ 96%3 to 5; and b) one or nore

phar maceuti cal | y aca@pt abveR&nmits parele takentdgethr odopoaicatbaag uattai med i n any
one of claims | to k2 @ @ GRIROSH &R imddpchlidHfRfkrddin @ &8, B he ks ® 1 1

medi ci ne. 15. Use of a co ounq, clainmed I n a% or
a conposition as cl dnsveRd R5a ancF%ﬂ l?ﬁti'@” togethggto Wlﬁ"&(ﬂc’@f"é" HiheleroRdic cament
for controlling the riagtompringioar3 to &latasetwolR™ dnits bambeethiar tygether @ifbmes i n

humans and hi gher ”%Fs%l:ﬁnc é‘r%eterocyclic 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.

14, A compound as claimed in any one of claims 1 to 12 or a composition as claimed in claim
13 for use in medicine.

15. Use of a compound as claimed in any one of claims 1 to 12 or a composition as claimed
5 in claim 13 in the manufacture of a medicament for controlling the extraceliular release of

inflammatory cytokines in humans and higher mammals.
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