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The major aspects Qinhi&ry OF THE INVENTION

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

found that certain 3-(2-substituted-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-ones
and derivatives thereof are effective for ihhibiting release of inflammatory cytokines, inter alia,
interleukin-1 (IL-1) and tumor necrosis factor (TNF) from cells and thereby preventing, abating,
or otherwise controlling enzymes which are proposed to be the active components responsible for
the herein described disease states.

The present invention encompasses three major aspects each of which have their own
separate categories, aspects, iterations, and specific iterative examples. The major aspects of the

present invention include:
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(IL-1) and tunmor necrosis factor (TNF) fromcells; ii)
conposi tions or pharmaceutical? conpositions (matrices)
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R7, -CON(R) ; CC linear, branched, or cyclic alkyl,
and m xtures thereof; R6 is hydrogen, - OR7, -N(R) ,
- COR7, - CON(R ) ; substitutedor R@lr@ubstitut ed C1-C4
al kyl, substituted or unsubstitWuted\heterocyclic,
substituted or unsubstitugs yI11‘I o) ubstituted or
unsubstituted heteroaryl; R7 i 0 en, a
wat er - sol ubl e cation, Cl-C4 al , _Orgasubstituted or
unsubstituted aryl; the indgx isfromto 5; Rl is:
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wherein R is:

a) —O[CH,R?; or

b) —NR*R*;
R? is substituted or unsubstituted C;-C, alkyl, substituted or unsubstituted carbocyclic, substituted

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

a) hydrogen; or

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

a) substituted or unsubstituted aryl; or



i) -[R) ] -, ii) -[AR) ] NR[CR) ] - ; and
iii) -[C(R) JOCR) ] ; RL2 is hydrogen, Cl-C4
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servé to )2
h) two R? units can be taken together to form a carbonyl unit;
i) and mixtures thereof;

R®, R” R*, and R are each independently chosen from hydrogen, C;-C; alkyl, and mixtures
thereof; R* and R*® can be taken together to form a carbocyclic or heterocyclic ring comprising
from 3 to 7 atoms; two R' units can be take tog;ether to form a carbocyclic or heterocyclic ring
comprising from 3 to 7 atoms; j is an index from 0 to 5;
Zis 0,8,NR", or NOR'; R" is hydrogen or C,-C; alkyl.

The second major aspect of the present invention relates to pharmaceutical compositions
said compositions comprising:

a) an effective amount of one or more novel compositions of matter according to the
- present invention which are effective for inhibiting release of inflammatory

cytokines from cells; and
b) one or more pharmaceutically acceptable excipients.
The third major aspect of the present invention relates to methods of use. As described
herein below, the compounds of the present invention are effective in inhibiting release of
inflammatory cytokines from cells in humans or higher mammals, and therefore can serve to
control, abate, resolve, or otherwise be used to treat one or more diseases or disease states related
to the extracellular presence of inflammatory cytokines, for example, osteoarthritis, rheumatoid

arthritis, diabetes, and human Immunodeficiency virus (HIV) infection.
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substitutions for hydrogen defined herein below. Included within the carbocyclic definition are

spirocyclic rings, bicyclic rings, and bridged bicyclic rings, as well as fused rings, inter alia,
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and which is known herein as an “alkylenearyl unit. Likewise a heteroaryl unit taken together

with a methylene is defined herein by the term “alkyleneheteroaryl” (e.g. a 2-picolyl unit) having

N_ .

The term “substituted” is used throughout the specification. The term “substituted” is

the formula:

defined herein as “a hydrocarbyl moiety, whether acyclic or cyclic, which has one or more

hydrogen atoms replaced by a substituent or several substituents as defined herein below. The
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m)CBr —C(ZZz)R N(R) ; Xi) -NRCN, xii) -NR C(Z)R12;

iv)  -C(Z)CH=CH,;

V) -C(Z)NR),;

vi)  -C(Z)NR'’NR'),;

vii) -CN;

viii)  -CNO;

ix) -CF3, -CCl,, -CBr3;
Z) N(R),;

xi)  -NR“CN;

xii)  -NR'’C(Z)R'
xiii)  -NRZCZ)NR)y;
xiv)  -NHNR"%);

xv)  -NHOR'?
xvi)  -NCS;
xvii) -NOy;
xviii) -OR'%;

xix)  -OCN;



Xiii1) -NR C(Z)N(R) ; xiv) -NHN(R ) ; xv) -NHOR1Z,
Xvi) -NCS; xvii) -NO; xviii) -OR12; xix) -QOCN; xx)

WO aok/047280CCI , -OCBr ; xxi) -F, -d, -Br, -I,Penus2004/037264
m xtures thereof; xxii) -SCN, xxiii) -SOM xxiv) -0SO
M xxv) -SO N(R) ; xxvi) - SO’R12; xxvii) -P(OH;
xxXviii) -PO; xxix) -P(O(OH) ; xxx) and m xtures
thereof; wherein R 2 is hydrogen, substituted or

subsit Chet, i near, branched, or cyclic alkyl,
X%g- Cég?%&t,s@@“-cgcgnal kyl enearyl, and m xtures thereof;
xk)i s -Ry-Qt, e H, andmigtugeakiterdofyr m ng cation; Z is =0, =S,
X;}.R " @Q_d m xtures thereof. Suitable salt form ng
cati o% include, sodium lithium potassium calcium
xREYNeSOMy ammoni um and the |ike. The conmpounds of
th§ pﬁgsggt invention have the fornmula: N wherein R
R a > are defined herein below Ris a
xgbst-SOMERER; the 2-positionof the pyrinmdin-4-yl
go. tig fi,. the general scaffold, saidR unit is: a) an
*&Yher Png the formula -O[CH kR3; or b) a primary or
x®EOOoNP@NY,;ani no unit having the formula - NR R ;
wherein R3 is substituted or unsubstituted CpC al kyl,
X§UB)5?I|L(FZM ed or unsubstituted cyclic

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

xxx)  and mixtures thereof;

wherein R'? is hydrogen, substituted or unsubstituted C;-Cy linear, branched, or cyclic alkyl, C4-
Cyp aryl, C;-Cyy alkylenearyl, and mixtures thereof; M is hydrogen, or a salt forming cation; Z is
=0, =S, =NR'!, and mixtures thereof. Suitable salt forming cations include, sodium, lithium,

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

The compounds of the present invention have the formula:

wherein R, R', and R? are defined herein below.

R is a substituent at the 2-position of the pyrimidin-4-yl portion of the general scaffold,
said R unit is:
a) an ether having the formula —O[CHz]kR3 ; or
b) a primary or secondary amino unit having the formula -NR*R*;
wherein R? is substituted or unsubstituted C,-C, alkyl, substituted or unsubstituted cyclic
carbocyclic, substituted or unsubstituted heterocyclic, substituted or unsubstituted aryl or

alkylenearyl, substituted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0
to 5.



carbocyclic, substituted or unsubstituted

heterocyclic, substituted or unsubstituted aryl or
wa@bdoglognzenr yl , substituted or unsubstituted heP€&r/v82094/037264

or al kyl eneheteroaryl; the index k is fromto 5. The

followi ng are the various aspgcts of R units according

to the present invention wherein Ris an ether having

the formula - CH ] kR3. However, the formulator is not

limted.to the rei.n ex [ o | t [ . .

excarms oL Swinagre it PBur R Bl dofaRl RS pRE yention
wheehilR B an etBRGaginh theifordmie JO[EHuR’. HoweyerahalfoRBulater is not limited to

S bstit utelf gr.teugsnubsﬁﬁi tuthed aryl. i) One iteration of
hehrein gxpmplitied pteygians AG POIPI her s having the formul a -
APR3  RnahitRénch@pstibs tthérshadhethe fonsulbsORT @lesiodearkydqual Tho)send R is
iteration include e follow ng nonlimting exanple

of R?ubﬁﬁtgﬁgﬁg/‘,lnsgbs%fu&gla%‘henoxy, 3-f | uor ophenoxy,

Af | ugr ophemnettatich, of 1 £sperd b banmisys ethers having the formula ~OR® and

3-trifhioteuethyl phenoxy, Al trifluoronethyl phenox .

S tri ) B P R sed g TR PR RIS nayying non-
iL er ?ti Onlliﬁlﬁtiriggb%nrﬂégﬁ!;:tphﬁfoxﬁ zgmmw_ ;ihslﬁgy, -hreorsphiaaoy 4t
the fornula - and R3 1s substituted o

unsubst i t GPEAPEEROLY: 2’ﬁﬁlil%“ofocp@?@f‘}”3hﬁlﬁﬁ‘3f"ﬁ}8té3§1p]?el‘?8xy’, 4-
g ol | ?\r/]w Pghn{mmrdrﬂemzwh%ﬁ?,ml o 1@8@@2@2&3;{@@%@%@.

- met hyl phenoxy, 4-nefhy enoxy, 2,.4-di nethy enox

2- cydhophémeths itezatioy aﬁ%ﬁﬁ%ﬁ&s\% RIPLSER 8551ﬁféﬁ?6¥y49§ B R -or’
Aet hyl phepgxs is aunetithid@ of irdsbstituted aryh This ftéi@tioni ih@idek thefollowing
of this aspect. of R conprises ethers having t

| he
fornul a - nOREMEiAG cxemples: SEsEyiPhenoey Sopretireliret: ¢redyphenoxy,
aryl . Thi g 4ldiRER}IpRAcLy) 8 cysREhdnbey, BRLAKRPAGXY, 4-cyanophenoxy, 4-
non-limting exanpl es: (2-nmethyoxy)phenoxy,
( 3- met hox ¢iirbeexy ang the liket hoxy) phenoxy,

3- [ (¥hacetayh kBBl TuaX Yspedd o PR BéBpriseddtirOnRmgIhd/formula —~OR?
and the like., B) Runits encovr:l?as& n%%igt her

) t hers havin )
the for nuped K ipRabsiituied of wgehetitied guri lt@?tlogﬁa‘ﬂmsg@ following
SUbST i t Ut G QhitthB SkHBSHds! @trﬁara%s%&)%ﬁ&@w |3-mledhofy)blhehty, (4-
iteration of this aspect of conpri ses ethers havi ng
t he for numgthoxyOpkenane 3 H3N-pestyl)aming phprosy cdbarerl b igxgl->-yl, and
This itergliigp includes the follow ng non-1imnting

exanpl es: pyrimdin-2-yl, pyrimdin-4-yl, _
Bhyr i &iumitpencbmpysging efhers éa“}ng, tﬁﬁpﬂmda nOR? e;l}q indegrkcpqpa} o 0) and R’ is

el TR, o L5 sspect of

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

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

C) R units encompassing ethers having the formula -OCH;R’ (the index k equal to 1) and R’
is substituted or unsubstituted aryl.

i) A first iteration of this aspect of R comprises ethers having the formula -

OCH,R? and R® is substituted or unsubstituted heteroaryl. This iteration includes

the following non-limiting examples: pyrimidin-2-yl, pyrimidin-4-yl, 2-



and R3 is substituted heteroaryl. This iteration
i ncludes the follow ng nonlimting exanpl es:

waQ2@siospyri m di n-4-yl, and the |ike. ) R uni tBCT/US2004/037264
enconpassi ng ethers haV| ng the formula -OCH R3 (the
index k equal to 1) and R3 is %ubstituted or
unsubstituted aryl. i) Afirst iteration of this
aspect of R corrpri ses ethers having the formula - OCH
R3 and R3 | unsub ted .heteroaryl . o
This iter a°1rf?lm)'r?1pl§’pl 13%—&2%8%11@%{11% ﬁg 3t REHdipg ﬁﬁﬁtﬂyﬁﬂm'z"yl’ pyridin-
exanpl es: Abylgarrdtﬂcthlkez yl, pyrimdin-4-yl,
oyt dine 2 ATl sty o AAORA Y e e et

like ii) AOGHMIN Riekdtisiitord of uﬁstﬂisﬁtuﬁ&ﬂ@lenéﬁete%aryl ThlS iteration

wherein R |cs1 %n etfgl r .havi g{%?{lhe formul a -
R3 is subsPrrd &5 fRlowinaaopdiiting aamp %?V’éﬁéﬁ@t@hﬁa@ﬂethyl -2-
Thi s it er glyridin-3- y'lyﬂthydiaﬁdthbeké ol lowi ng non-limting

r di n- 3- 2- et hyl.- 2-
{2 it DR ETe S te S pp R s k cqual to 1) and R s
encorﬁiasssnibﬂguted Jilﬁfnsubb&t\lﬂemgl-tjbﬂkﬁor mula - OR3 (the
i ndex equ is substituted or
unsu B)st it Eh gﬁt ’@rat@& ogﬂmpecﬁ 9 IWS £ pther hayiag dheifermuds—OR’ and R is

this aspeainsubbtitiied &,-@RiRhak) 8fanéhdN,| AR 8ydiid Gl P THY ibratiofRioludes th
and R3 |si{§ﬁrsubst|tht ed 1-C4 I|neary brz}\(%che ! or e udes the

cyclic al KoHowWiRgau-liniingexamples: metliyy thyl iseproayl @mlﬁgethypropyl

non-|im ti:A@texeapl es: nmethyl, ethyl, isopropyl, ( -
I-mstgypropgl and the like ii) Asecond iteration of .
this™ spec”t cg¢ndperation of this Rpectipi Riinen eths hovingithe formulgROR’ and R?

and R3 i s iga abfied OLeMiduChrdndhbd) ©REycliP 51@910 h’fﬁﬁ’lte&glon includes the
cyclic al I This jteration includes t

non-1imti Wé‘igd"lf?BTh&%"mgBXﬁ@Plﬁ%%y’@qﬂmib’ethi(lmg)-ll lmihbh& 3-

met hy oxy pmgibx 1, kit like. The following are the
vari o#s aspects o IfQ units according to the present

i nvedts Bowme e the Yrripys aspecisml Ramifagdcenginglie the present mvention
whifefR R isn al'ﬁﬂle Ba\ﬁﬁ§th@ ﬁﬁlﬂul'a ndePRPAgAL] YR g) egéfﬁh?eggl{&ent?}’-

b) -[C(R R)] R6; each R and R are 1 ndepen

hydr 8gen, BY#OLm. @ | i near, branched, - OR7, -N(R) , -

CO R¥) &R)SaRSb elic al kyl, and m xtures thereof;
|sh rogen, stituted or unsubstituted C -C

ea&lﬂ Ryland Byj sestindenendantbrhychioserb ot O Gt lotars banthed,y-€IR'c-N(R"),, ~CO,R’,
—@@N@ybz dﬂ/t:ﬁ’éjalﬁfl e, %dﬁt:h?rteé &%gldRa{s)ﬁSrdmgern &%Qtﬁ{lteé grt uengubsatuted Ci-Cy
alkyl, substituted or unsubstituted heterocyclic, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; ~OR’, -N(R"),, -CO,R’, —CON(R"),, R7 is hydrogen, a water-soluble
cation, C,-C, alkyl, or substituted or unsubstituted aryl; the index m is from 0 to 5. However, the
formulator is not limited to the herein exemplified iterations and examples.

A) R units encompassing chiral amino groups wherein R* is hydrogen, R™ is hydrogen and

R is methyl, said units having the formula:

H
/
—N
~ R6
N
HC %
and the indicated stereochemistry.
i) A first iteration of this aspect of R is an amine comprising an R® which is

substituted or unsubstituted phenyl. This iteration includes the following non-

limiting examples: (S)-1-methyl-1-phenylmethylamino, (S)-1-methyl-1 -(4-



unsubstituted heteroaryl; - OR7, -N(R) , - COR7,
-CON(R) , R7 is hydrogen, a water-soluble cation, C

WO @oalokypB7 or substituted or unsubstituted aryPCT/URE04/037264
index is fromto 5. However, the formnmulator is not
limted to the herein exenpliflled iterations and
exanples. A) R units enconpassing chiral amno groups
wherein R is hydrogen, R is hydrogen and R is nethyl,

aid unitsghavi.n h or.mula:. HN P6 HH and the )
" ndi cat ed fsl‘%"é?pélz%%ﬁg“rﬁ%%"ﬁaf’%@’ @‘1Am?tpl}_‘1§1_r("T‘P%*Pgtﬂileaﬁl)lafthyl_-ammo, (8-
t hi s aspect-nefhyRl-i{$mathoryphargaeiphingioN)atmdBy1which is

substituted .or .unsubstituted phenyl. This iteration
i ncl udes t?‘%m?%ﬁe’i‘ygﬁ?eﬁal%ﬁ% ?% Yl @ragnagphemydymefhylamino, and
- met hyl - 1-thbéky| met hyl am no, (S)-1 -nethyl- -(4-10

f l( Z?rn ?E; r% 'ﬁ%cﬁgﬁﬁ ;g«%/flﬁttaqr{x;ﬂ? %ﬁg%‘? ofilggfag é/llpﬁ?gtcwpﬁsing an R® which is
- (4- met hoxgnphreutyd cl)ﬂtﬁﬁlfbyﬂitﬁtﬁéé H@eroz(rﬁ% al’hlisqﬁﬁalﬁ}zhll tncludes the following non-
' h L) et hyl am n - snetnyl - .

" oy UGS PRSIt S S PERE T Viacthylymino B b bmpthyL-1-
i teration @fridinBsaRReRini® (I 1LhetB- 18- YNt a o, (S)-1-
an R6 which jg substituted or unsubstituted .
het er oar y! medﬁailé Telsf X OMEHY eREPJded-niety 1 o B beweHg3 dioxol-5-
nonlimti r’gg)n&)ﬂ@mﬂ{iﬁcﬁhndtﬁ;} tike. - mét h?/l et

- i di n-2- - -me - -
l( p§/ P?/n(rﬂl gl. QA é}ll)ﬁ%{gﬁél} y ?ilr%n 65?)2(’@ 3§ Ris wg/q QOBI/an‘iSing an RS which is C;-Cy
- (pyri di n-sébsyiturdtdr duBEINRET alkyP) ThiREDdrincludes the following non-
| - (furan- met hyl am no

(S) -1 -net ﬁg?%/ltnl)l& 3Bt £ I-methdpisrpmizo, (5)-J mestiy)-Rani no,
and the |idugthoty)bthyldminhi rd iteration of this aspect of
Ris an amne conprising an R6 which is C -C ] “
Bubsth il exroppassing ghisal piine @gpups wiydrein RifjishydregensR°dand R* are each
Nl wtlas abe shielii@aitf BORrhllaf 1 N0_exanpl es:
("S)-1-nethyl propylanino, (S - | -nethyl-2- _
(et hoxy) et hyl am no. B) R uni ts/%ncon'passn ng chiral
am no groups wherein R is hydrc en, R and R are each
al kyl, said units having the frggs 5l‘a:
Ra

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

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

i) A second iteration of this aspect of R is an amine comprising an R® which is
substituted or unsubstituted 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 alkylepearyl amines wherein R* is hydrogen, both R*® and R>® of

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

H
/

. 5 e

wherein R'? is hydrogen or a “substituted unit” as defined herein above.
i) A first iteration of this aspect comprises the following non-limiting examples of

R units: benzylamino, (2-aminophenyl)methylamino; (4-



/ HN R 5a and the indicated stereochem stry when R,
R and R6 are not the sane. i) Afirst iteration of
wo bios/oazpect of R is an am ne which does not hBOBUS2004/037264
chiral center, non-limting exanples of which includes
1, 1-di net hyl et hyl am ne, 1, 1- i net hyl benzyl am ne and
the like, ii) A second iteration of this aspect of R
is an am ne conprising an R6 which is substituted or
unsubstituted Cl- k s the
fol | owi ng%gﬁp?enﬁetﬁ'la%%g I%e%ho&&l;ﬁf’eﬁ'};l n?e[&]})]aﬂl? L&“{E
(S)- I - met Ipydpaﬂas&lﬁmylphgnylamﬁ@ylhlyﬁrpr opytheiliene,
(S)- t hyl h X - et
li ke 11 o) ﬁ?ﬁnld §%’{§ﬁ8 %{% is aspﬁcl:'%g?ﬁlgsiue ﬁlg'g{ri%\?vl non lflln iting examples
wher ei n Rof R uhiy«dl (bgleuhylpbmfhmahﬂmdma (Gfmdﬂnaplanjriydmmgbnﬁno 4-
IS substltu unsu stitut |, said unit having
t he for ml&* hy\?&ﬁ‘gf'y@ln}? 1% @ detgrglé%n or a "substituted
D;nl t'R aﬁltsdafcbllﬁpaimhg ragnities aﬂ&v@; R14"‘) 1sAh}fdlr0‘g$n R‘tberoatprleeﬁ Bf equal to

t6)|’(1 Iazﬁl? Qg%}an E%Fl{laz ?0 -bfé(ﬂzg/ sQﬁ umt havmg 1€ formula:

(2- am nophenyl ) et hyl am no; (4 J,I?L

fl uor ophenyl ) met hyl am no,

( 4- met hoxyphenyl ) met hyl ami no; (4\»-—R6

propanesul f onyl phenyl ) met hyl ank ho and the like, 1i) A

second it Y Mkl iRFatioh of tﬁiis&s@sm(Rtls @@ﬁﬁhﬁé S&@rishhg an R® which is
fol |l owi ng non- I|mt|n€

(2- met hyl ﬁFF@HS?F REFIYPSEH

(3- et hyl phgmg! rﬂﬁtﬁhyl am no; (4-
net hyl phenyl ) met hyl ami ng; and the like. D) R units

enconpassi ng am nes vvhevel n R is,hydr ogen MR conprises
R equal to hydrogen and" R qu Rto - or N R)
; said unit having the § ﬁzﬁo

iteration of this g(b_&t Hof i's anH%(\: _\\dbrrprl SI ng
an R6 which is substitufed or unsubstitutéd phenyl.

Thi s it er atheein R'hislhydegent die “Subktitoiel mglefinsl Liersitt aboge.

i) A second iteration of this aspect of R is an amine comprising an R® which is

Xa, I t.s
m%xeny? Th1s ﬁerat?on includes the following non-

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

limiting examples:

H H H
/ / /
—N 0 —N 0 N 0
A or 3 or A
\\\ \\\ H C\\\
H3C OH H3C OCH; 3 N(CHy),,

R! units are selected from:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl.

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

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

a) hydrogen;

b) ~(CH,);O(CHz):R%;
c) —(CHZ)jNRgaR%;
d) ~(CH,);,COR";

e) —(CH,);0CO,R"



exanples: HH N 12 N wherein Ris hydrogen or a
"substitute" as defined herein above, ii) A second

WO t@satizen of this aspect of Ris an am ne conpCi/Bb1004/037264
an R6 which is substituted or unsubstituted al kyl .
This iteration includes the &I ow ng nonlimting
examples: / / / - - ,0 Nor 3 CH3 OCCH3 NNCH) . R1
units are selected from a) substituted or

unsu%stitgt@%lj@b%ql(}io)o.r b) substituted or unsubstituted
het eroaryl . e first aspect of Rl units enconpasses

hal oggn sub@H)OCOMRBhenyl units, non-liniting
exa es of i.ch incl - £ uar, e .
2. 4- bt ug‘ﬁ%%‘é“ﬁg |°%J‘%-t%:ﬁ%ﬁé‘?g8 &ﬁ}étﬁﬁ?&a%ﬁ"%le“nﬁ ke. Each
R2 umjt i snd nddpentlendfl y sel ected fromthe group

cansi st i ng,ef : a) .hydr X - ( R8; ¢ 9
R GRS N i R E R oo, B o bl ot R0 and
RFY) can bEHLIGORKIRT Yo formy) carbddlykljc@TEERRCyclit rihg cdrimistg fiomi I ® 7 atoms;
t\?frc?agio Eielgstsgalﬁﬁgfa gg)eggtgg'rto %fa%ar@o%ﬁgcaé{?%{égolr%&gg%fﬁ cénz‘lpr?s?ndg from 3 to
7TiatdepEs de iy fréty dtof @rs alGnddX fadnk@to,5.and mi xt ur es

thergo.' taken together to forma

f, .ﬁgand R gan ge ]

car b&dy# FengegroWtt B8 i ¢ ring conprising from3 to

7 atgs; tyORRLQ-units can be take together to forma

car bocycl i qzlt‘:' yzbi_c ring conprising from3 to

7 atb‘gns; J“&F(g % Ie\lﬁzn%g@(i{zg o™ to 5, nis an index from

0 t0i  ~[CR™)1LOICR 2]
R'? is hydrogen, C,-C; alkyl, and mixtures thereof; or two R'? units can be taken together to form
a carbonyl unit; the index n is a unit from 0 to 2.

The first aspect of L units relates to compounds which comprise L units having the
formula:
—[CR™11O0[CR )l

the first embodiment of which are compound having the formula:

wherein each index n is equal to 0.
The second aspect of the present invention relating to L units comprises compound
having L units with the formula:
~[CR™)]

the first embodiment of this aspect relates to compounds having the formula:



L is a linking group chosen from i) -[C(R) ] - ; ii)
-[(R) ] NR[CR) ] - andiii) -[(R) ] dCR) ]
W0 200581287 s hydrogen, -C4 al kyl, and m xtures POEUSINS/ 037264

or two R12 units can be taken together to forma
carbonyl unit; the index n isl3a unit fromO0 to 2. The
first aspect of L units relates to conpounds which
conprise L units having the formula: -[C(R) JOC(R)

] the first enmbodi ment of whigh are conpound having
the fornula: wherein eagh indg§x n is equal to 0. The
second aspect of the pre t 'n\llient on relating to L
units conprises conpound hAavi hits with the
formula: -[C(R) ] - the first enbodinment of this
aspect relates to conpounds ing the fornula: 13 The
third aspect of L units relgte to conpounds which
conprise L units having the™§ la: -[C(R) ] NR[CR
) ] - the first enbodi nent of wk¥ ch-are conpound
havi Ag. i@ agﬁéﬁm-flL%mtB{]ela%s% ARpbhRts S Hohl Biplidd Tk hithd the
|s-[CH]N[C( O] - . The fourth aspect oF uni s
foratulgt es t o corrpounds whi ch conprise L units having the
formula: [C(R) ]- n 12 ynits are taken
together to forma cargézR Zﬂgg\l f@?&s%ﬁ]d conpounds
theefrbtregpbodimentod miich arezcommound having the formula:

wherein the linking unit is -[CH,]JNH[C(O)]-.
The fourth aspect of L units relates to compounds which comprise L units having the

formula:
—[CR™)]-
wherein two R'? units are taken together to form a carbonyl unit, said compounds having the

formula:

Zis O, S, NR'!, or NOR'!; R is hydrogen or C;-C; alkyl. The first aspect of the present
invention as it relates to Z units, comprises oxygen atoms which provide 2-R'substituted-3-(2-R-
substituted-pyrimidin-4-y1)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-ones, the second aspect
relates to Z units comprising sulfur atoms which provide 2-R'substituted-3-(2-R-substituted-
pyrimidin-4-yl1)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-thiones, and the third aspect of the

present invention as it relates to Z units, comprises NR'! units thereby providing 2-R'substituted-



Zis , S NR, or NORL1l;R11 is hydrogenor C C al kyl.
The first aspect of the present invention as it

WO 200802810 Z units, conprises oxygen atons WhPCTUS2004/037264
provi de 2-R substi t ut ed- 3- (2- Rsubsti t ut ed-
pyrim di n-4-yl)-6, 7-di hydr o- 5{47- pyr azol o[
] pyrazol -1 -ones, the second aspect reIates to Z units
conprising sul fur atons which provide 2-R

tituyted-3:(2:-R: t t
3%_8%%&})%@? Pﬁi}'%lﬁ%@};?ly-? dllgf?oqe%?)léytléﬂl(g;,?a]g%ﬁaz?l 1- 3ﬁ1deneam1nes and
dauivchtit-dsehdrduif.r d aspect of the present invention as it
rela Z uni NR units

pr ovi £ ﬁrél? 0&188%1{‘18} 31‘526 cPf‘Zfeﬁct invention aré ar}angedelnt% several categories to
ashist e Roriuhas i a;ﬁ)%gm/rﬁﬂ1mﬂatkynthdticystr)1te@ for thie lp;eqialraa@ of analogs which

razol razol. | den n deri vat,i ves
SETE} e R e (15 ASBAHARY o1 v By doEit Yy HBRased o
dbcﬂya@m dfBdhc AR aly deahkg@ﬂ;pbﬁtl@ls semetted descabeddereires t o

assi the fo tor i, | a rational nt het

2t atlbg jomgp e Gpur R o A AR PGS R R o i dro-
SEXPREEB| IY29p24¥p]- Bendi@k eihgithe TdiduRr r angement i nto
categories does not inply ing eased or decreased
efficacy for any of the conpogitions of natter

descri bed herein. The cdﬁpou sN ch conpri se
Category | of the present N oA are to

6, 7-di hydro- 5//-pyrazol o[, 2 ] pyrazol -1 -ones havi ng
the formula: \ Nthe first ect of which relates to
R units which are substitufed Al kyl am nes,
non-limting exanpl es of are described herein
below in Table |I. TABLE | No. RRR1l 1

tl?e i tabpeke of vJEYcﬂrrél?l‘t}és to-R wlits WRlch ¥leRUBMERMKIE amines, non-limiting
neth Ighen 1- (S -nethyl benzyl am ne

GWSW wbﬁsﬂdeerlizedrﬂﬁ%kfylow inTableInpt hyl et hyl ani ne
2- met hyl phenyl 4 2-nmet hyl - 2- cyano-
-(5)-nethy|propy|an1ne 2-met hyl phenyl 5

2-nethy| hydroxy- (i7) ]%§fbropylanine 2- et hy

pheny & I-(T?)=methylbenzygam ne 2- methytphenyr g
2- met hoxy- -(|9) nmet hyl et hyl am ne 2- met hyl jphenyl 8
2- et hyll - 24 yl- 2(hyd>f)>xsrfb{®th®h>@1pvpyéamne 2-methylphenyl
et ¢ T R | o
3 2-methoxy-1-(S)-methylethylamine 2-methylphenyl
4 2-methyl-2-cyano-1-(S)-methylpropylamine 2-methylphenyl
5 2-methyl-2-hydroxy-1-(R)-methylpropylamine 2-methylphenyl
6 1-(R)-methylbenzylamine 2-methylphenyl
7 2-methoxy-1-(R)-methylethylamine 2-methylphenyl
8 2-methyl-2-cyano-1-(R)-methylpropylamine 2-methylphenyl
"9 2-methyl-2-hydroxy-1-(S)-methylpropylamine 2-chlorophenyl
10 1-(S)-methylbenzylamine 2-chlorophenyl
11 2-methoxy-1-(S)-methylethylamine 2-chlorophenyl
12 2-methyl-2-cyano-1-(:S)-methylpropylamine 2-chlorophenyl

13 2-methyl-2-hydroxy-1-(R)-methylpropylamine 2-chlorophenyl

14 1-(R)-methylbenzylamine 2-chlorophenyl

15 2-methoxy-1-(R)-methylethylamine 2-chlorophenyl




10 1-(5)-nethyl benzyl am ne 2-chl orophenyl 11
2- met hoxy- -(5)-nethyl ethylam ne 2-chl orophenyl 12
WQ 2008047287 2- cyano- - (6) - net hyl propyl am ne PCT/US2004/037264
2-chl orophenyl 13
2- et hyl - 2- hydr oxy- | - (i ?) - met!Ryl pr opyl ami ne
2-chl orophenyl 14 1-(i?)-nethyl benzyl am ne
2-chl orophenyl 15 2-net hoxy- - (i ?)-nmethyl et hyl am ne

2- chl-er-ophemy-15—16—2-—+ethyl=2-cyana—

Z(i72) - 8t hy 1 grpTE AR PP RRYying 7 | 2-chloropheny]
2- mef hyjlz- 2 hﬁ/ﬁkfh&b@-hydr&y' mlﬁ)étl@lprwmme 4-fluorophenyl
4-f| uor nnh;:n\/l 18 1-( v henlz\l! al-pe
4-f|uoﬂ§pheny| 19 i(ﬁbWﬂB%Qamy%qﬁﬁ nethyleth%ﬂ%ﬂ?ﬂ@nﬂ
4- f | porepheny! 20, hok% i Y]-méh Flé@PRmine 4-fluorophenyl
- (>S)-nmet hyl propyl amme 4-f| uor opheny| 21

2- mef hy0- 2] h;ﬂdm@;kxl 2-cyene) (ﬁeﬁﬂwlw@ﬁwa?n re 4-fluorophenyl
4- f | porgpter 5

4-f | uorzgghe nl%l/ e gl'zzth}&droﬂof;@@-) 'hé{é} W‘%“?’m&‘? t h%/ Iﬂg%o%hgnyl
4-f uorzaphenyl 24 Z{R)smhtiaylbezazalﬁm 4-fluorophenyl
- IJ |.||| © IIIII Illt(, '
vvfwi ch c%npi [ ge ?ﬁ[é i ¥st(ky§18§¥fte%z Fﬁl&%t eqgorly ZFHHO(?}H#%%Y]
present24i n emmahylaadyahml-pk)erpahﬁplropy&amhe Ar o&-8derpghenyl
out | -hed—herern—belewi+n—Sechenre—+—Schere+—€OCH-N

SCH SCH Reagents and conditions: (a) LDA, THF, -78 C

tO I trhe aonliﬁounds WBRhGbimph eSEd'ﬁraGisbe'bt Hacagpebiyd ofithd present invention can

bg Srggérgc{ l?ynt e pr% bgdm% oqnlzllglecp herein ggll)\}vj )1(n Sctplemg' SCH SO CH 2 3

Scheme I
Y
Os_ N
~OCH; .
+ e
x
H,C o—\ | N
CO,CH; N)\SCH
3

Reagents and conditions: (a) LDA, THF; -78 °Ctort, 1 hr. -

SCH;

Reagents and conditions: (b) pyridine; reflux, 18 hr.



Reagents and conditions: (c) Oxone, HGQ rt, 1 hr. CH
HN OCH CH CH SO CH OCH Reagents and conditions: (d)

wo odogmses7 ref | ux, 24 hr. EXAMPLE 1 PCT/US2004/037264
("-3-[2-(2- Met hoxy-1 -net hyl - et hyl am no) - pyri m di n-4-v
-2-o-tolyl oxy-6., 7-di hvdr o- 5Hpyr azol of
|.,2-al pyrazol -1-one (4) The starting materi al
2-met hyl sul fanyl - pyri m di ne-4-carboxylic acid
nmet hoxy- met hylLam de can be prepared fol | ows.

Preparation @
2- et hyl sul % - py\i m di ne- 4- car bo

nmet hoxy- met ¥l an 0 slurry
2- et hyl suffany!© idi ne—ﬁe&rgﬁdxyl ic

59.2 mmol ) in CH
1- hydr oxybenzotri
(3-di net hyl am no rop |)-3-ethyl carbodi i
hydrochl ori de (13 , 71.0 mol), N

N, Odi et hyl hydr oxyl an®#& hydrochl ori de (8. 665¢%"88. 8
mml ), and triethytamne (Et N) (24.9 nlL,3178 nmol ).
The resul ting S| Weko¥ndasd SddlibdsQE omemd; ghtir.at  anbi ent
tenperature. After 16 hours, the reaction mxture is
poured into a saturated aqueous sol ution of sodium

(300 nL) and the layers sepayated. The

r is extracted with ethyl acg VA4S (¥ x 250

i organi c layers are waspet\w t

over) sodifim_sthpag.e, fd |t eHed

A + 3 . .
acluo ané the resulting residue

concentrate

purified over siIica(lO@%EtOAc) to afford 10.4 g
(89% yi el @) the desired product as a yellgw oiNl. H
NVR (300 Chd ) d 8.65 (d, J =4.9 Hz, 15

I .
(br s, IHY Xgrbr s, 3H), 3.38 (br s, 3H), 2. 6du(s,
3H); M5 (ESI) z 214 (Mtl). Preparation of, ‘
3-(2-Met hyl'sul fanyl -pyrim di n-4-yl) - 3- oxo- 2- or f{c\
o-tol yl oxy-propionic acjid nmethyl este : To a cold
(-78 ©) sol uti on ‘BT PHCHHCH (%()é%tﬁ?ebrﬁy“f"%gr#rde (31.5 L
of 1.8 Msolution in THF, 56.6 mmol) in THF (180 ni)
i s added dropw se a sol ut gganvd et hyl - ( 2-

t hyl ph 10. 1. ) in THF

1 3-y L, ? )_e tl ( l0 io’ ri5 "5 r[Trll])-Zzo-ilto?vloxv-&'5-§i(¥xvdro-5H-

OCH,

pyrazolo[1.2-a]pyrazol-1-one (4)

The starting material 2-methylsulfanyl-pyrimidine-4-carboxylic acid methoxy-methyl-

amide can be prepared as follows.

Preparation of 2-methylsulfanyl-pyrimidine-4-carboxylic acid methoxy-methyl-
amide: To a slurry of 2-methylsulfanyl-pyrimidine-4-carboxylic acid (10.0 g, 59.2 mmol) in
CH,CN (300 mL) is added in sequence: 1-hydroxybenzotriazole hydrate (9.59 g, 71.0 mmol), 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (13.6 g, 71.0 mmol), N,O-
dimethylhydroxylamine hydrochloride (8.66 g, 88.8 mmol), and triethylamine (Et;N) (24.9 mL,
178 mmol). The resulting slurry is stirred overnight at ambient temperature. After 16 hours, the
reaction mixture is poured into a saturated aqueous solution of sodium bicarbonate (300 mL) and
the layers separated. The aqueous layer is extracted with ethyl acetate (3 x 250 mL). The

combined organic layers are washed with brine, dried over sodium sulfate, filtered and



solution of 2-nethylsul fanyl-pyri m di ne-4-carboxylic
acid net hoxy-nethyl-amde (10.4 g, 48.9 mmol) in THF

W@ 3@spwpst s added dropwi se to the reaction nm XPOI/ES2004/037264
After stirring 20 mn at - 78 C, the reaction mxture
is warmed to O C and stirred ¥or an additional 30 nin.
The reaction is quenched by pouring into aqueous
sat ur at ed NH4CI The aqueous phase is extracted w th

ol R baqed B GORRBEC-Sh b BOBRESIRL RobA B A0) 1o afford
1083 (8906 yiedd) pfithie tlesidd prodaxit hd a:;a:llgﬁloﬂc Hii DIVER. (390 Aty CDCly) § 8.65 (d,

SR B B BRSBTS TR B8 14

(MHiz). CDCl ) (observed 3:1 m xture of ket o: enol

tautoners) keto tautoner: d 8.80 (d, J = 4.2 Hz, IH),

7.57 (d, J = 4.8 Hz, IH), 7.20-7.14 (m 2H), 6.96 (t,

J = Ptephriiion dfi3)(2-MetBPsWithnyBpy&inlidmiz4-yh) ) oxo-dMoslyldxihpropionic

4. 30 , J =7.2 Hz, 2 2. 50 (s.,.3H).,. 2.27 ,
afidzeetéﬁ estgr (1):7To.a ppld (é’f'in)% Sésﬁoméﬁltw@dv%ogrowhﬁés f%)nL of 1.8
Mﬁuﬁk)n(ﬂl@ﬁF 3. 6"‘1*1’191101) 31 ’EHE(IESD |rr€U) 1sQafdded dropw1§e a} solutlon of ethyl- 2-
0]

I f an 7-
Pﬁ%ﬁ“?‘%% o0 g’P ?)21 Hgl}%wg%ﬂg? m&heAftfzr)stmmg (o3 Statfeca
s§lﬁﬁéht de[}n&ﬁyIMféﬁ?ﬂ% iru@lidﬁlﬁ mmmm&m 16thk§-rhekhyl-athide¥ 164 g, 48.9

ridine nm.) was add
rrsnc(l)zm W&Fr{% ) fSa@ﬁgﬁd dﬁ‘;ﬂ”f"‘rﬁt@ the rqacswn) mitugs o AReTG g2 g at —78

°@ XtMe re@crtiQQ L RRe i@FAFhedRE (P an S84, forlan 20ditiOn0 30 ﬁnr] 8The reaction is
). The reaction mxture is heated to O C for h.

qwh@dqy\p@mna igtoragprovesrturped ME¢d. Ahrpduprs phase s gxhgpted with EtOAc

({ﬁ ST%nibﬁle@ 'df%afn'c %gaspé’aréﬂﬂlédQﬁngQh) a0 RIS @RMMed ih Q%euo. The
to afford 220

cglde 16@1;1916 @ﬂthﬂf»@l hyééma &el cbﬁoa@t@gtaplas(la%ﬁdwmxm i fpllowgd by 30%
E%/ﬁe’%%sj\‘éa'%ffofé@q ! 232‘%) %f t%@ désﬁed ﬂroduo@ lﬁ NNZR (3 dd)MHZ diich)

(¢ hggtvedﬁ 1:m‘17xt@'fe oﬁk@o Hz)l tapﬂe[;ners)‘jkegcsta tgmler JS 8:807(d5] 7z 25—Izg-|13H) 7.57 (d,

QSHg 13@7(%% 4@12}136%6@ 55)72132 Ejgl) Eﬁcﬁgég,rﬁi_%é*%{) 6.29 (s, 1H),
460%, J@-H),Ha 200 H250 @HH), 2253, 3(P§, 1.3HY, ] 7.2 8z( B); BS) MESVz (rel
?nglptygi az'ig(gn bwLﬁ)r)m ty) 355.0 (100, M +H). 18

3- (2- Met hanesul fonyl - pyri m di n- 4- yI) 2-o0-tolyloxy-6, 7-
di hﬁ’{%l)%ﬁgtlg o342 M n16:ftEa BB RGiQin-d-5199% oo xy-¢-Binydro-5H-

sol
pSrazato[Te2-Apy bl rond (2pYTd adotlition 8f pyirgzoRdind-biklysideocktoride (1.7 g, 11.6

6, 7-di h - BH- | | - | -1-.0ne, 0,,20
R e Ny N o o Sl T
tAeedpdpioMbh&e nthyDdstet,| IIQ(I 0of, 5P8 aitedl). ) The et AGShittire is heated to 110
&fr ox monosul fate) (1,37

mmol ) i
rdf hoths Wl‘f?ﬁ“ﬁﬁeé‘“\”%da@t"%‘i‘( s e g resdug Ggnted by iica g

chiSHRBE@H (@O%M&)I&E{Oﬁd RiMloted w@me()ﬂmomymﬂsrd 220 mg (10%)
sat urated NaHCC>3. The agueous hase i s extract

of the desired preduchps 4y atipmaelid. tH@H‘éR iNMHp (dXdy O3 (d J 5.4 Hz, 1H),
7&2@%@4 HeNES S AMISQ) 5 i 1h)er.e6l@NF- $9NES AL @helod @4, 1=7.5,

7.5 Hz, 1H), 6.82 (d, J = 7.5 Hz, 1H), 4.22 (t, ] = 6.6 Hz, 2H), 4.05 (t, J = 6.9 Hz, 2H), 2.72
(dddd, T= 6.9, 6.9, 6.9, 6.9 Hz, 2H), 2.62 (s, 3H), 2.48 (s, 3H); ESI* MS: m/z (rel intensity) 355.0
(100, M*+H).



to afford the desired product which is used w thout
further purification. Preparation of

W@ 3)05847287 ( 2- Met hoxy- | - met hyl - et hyl am no) - pyr i PETHUR2044/§37264
l']-2-otolyl oxy-
6, 7- di hydr o- 5H pyr azol o[ | , 2- al®yrazol -1 -one (4): To a
sol ution of 3-(2-
rret hanesul f onyl - pyri m di n- 4- yI) 2-o0-tolyloxy-6,7-di hyd

ot By AL e R AGSLlRidfic S Lrctod L7y aro-si-

pyreEbl(-aPypizopl-banBneTq Hsalbiog of 3- (leﬁletlhm&l)‘anyﬁlt}mmldm- -yl)-2-0-
react |

t The,. .
PSR et Tunn T date Ao rhe ol Ciapiens gpmetano
(6 SLpof i 1frhiefhrd) s ddbaiao@iibe/sesoldibof Oxcat® (lediasﬁﬂmg)eﬂfxyﬁlbl&)sulfate)

(g&sjg,r%eﬂd‘ﬁrgglg glcl%géa,a(% jr%gy glftlffp qv_\ffr?nogllt dreao?{o% gq (1 dlom:]at 10071’1 tsmperature, the
sblgtiod ikourdd A ageoud safurBtedNIHZCO]. Hhe adued® thtse id exdraéte® three times

VYjI_Ié’l’ thl)ﬁoz ’thegérg%licggh’g&e\g (1?:?] cg]ngbnl_g Erié_cl;?l\{ 58%4)? %];térgd ﬁi]dénc?eégﬁted in vacuo
téaflokd (He des-]re&px%d@ct hich4dlsed withdht fistdelhurificatioR. 3, 9. 3,
4.5 4.5 2H), 3.42 (s, 3H), 2.69 (dt, J = 7.2 I,

OH). 2.46 (s 3H), . (d, J = 6.6 H, 3H): ESI. V& iz
ksl Siucasidon Vit tominircs ok

X ) , ; ! . ; , . . (0] : , . ; ,
tlyiomy bRl Ar S paR izl R REOL - ane . Tp oty of -
nféﬁﬁﬁ&hﬁ&y@ﬁyrﬁﬁlﬁﬁ%ﬂﬁi-o%lyﬁy%mw&@SHIﬁﬁrafzd)lBﬁt2 ApResol-1-one, 3,
(‘e Ess g,é,) 2[82131(1@ malrl@s@;ﬁé’r L) isqddesk (B |-msthax E-arApkigminsyP il fredh- 13

nﬂmﬂ Yihb 1ée@ont iRikdok O Msdod o 115 °C for 24 h The solvent is removed in vacuo and
di hydro 5H pyrazol o[ |, 2-a] pyrazol -1 - one: 300

therpsulting resigme)s ryrifiedty Rrgparajlve-HgL@ tq_&ffor(i §§mg pr thg dés(ged groduct asa
guo%v !72%% '}f&nﬁm |—99§M}}—bgdCDél 1o g 28 e Z -8 1H?f 1hg')7 22% ZfL % Qﬁz 1H),

7561de=54H|; 1H), %@ EHeE 53 HZH)H) @971(51(=t75HZ=1PB @83-IZU 75HZ 1H),

4?5')40213111321{ Q%%%Lﬁ'?%zgzéf‘é@ﬁ Zﬁ)ﬁzz%ﬁ%g ?ZﬁddgHs 9.3,9.3, 4.5,

45.H4 243, 3% 3EHRVE claled -3 be., ZH),H‘N(S)%M h31HY, ¥16. 6212932H) ESI
Se€0 ego

NSHIP BRI Pekd TR TR0 TR col, G000 o

1@ Hesnd: Q16268; k6208 yIGIG5cam no or het eroaryl am no,

non-limting exanples of which are described herein

below in Table Il. TABLE Il No. R Rl 25

pyr aithdfoflowinignce aaditing qthplyé of26mpoynds whiich eetnpyrisa fierfipst aspect

O%Catet @/{ phenyl 27 pyridin-2-ylam no 2-met hyl phenyl

(S)-3-[2-(2-Hydroxy-1,Z-dimethyl-propylamino)-pyrimidin-4-yl]-2-0-tolyloxy-6,7—
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one: 'H NMR (300 MHz, d¢-DMSO0) & 8.32 (d, J=5.1
Hz, 1H), 7.24 (d, J=7.2 Hz, 1H), 7.08 (dd, ] = 7.8, 7.8 Hz, 1H), 6.94 (dd, J = 7.2, 7.2 Hz, 1H),
6.87-6.80 (m, 1H), 6.73 (d, J = 5.1 Hz, 1H), 4.40 (bd s, 1H), 4.15 (t, J = 6.3 Hz, 2H), 3.95 (bd s,
1H), 3.84 (t, J = 7.2 Hz, 2H), 3.40-3.35 (m, 1H), 2.62-2.56 (m, 2H), 2.35 (s, 3H), 1.11 (s, 9H).
HRMS calcd for CyHagNsO3 (M + H)' 410.2192; found 410.2178.



28 pyridin-3-ylam no 2-net hyl phenyl 29
pyridin-4-ylam no 2-net hyl phenyl 30

W@oos/#EBN- 2- yl am no 2- et hyl phenyl 31 PCT/US2004/037264
pyrimdin-4-ylam no 2-nethyl phenyl 32
pyri m di n-5-yl ami no 2- et hyl penyl 33 pyran-4-yl ani no
2-chl or ophenyl 34 piperidin-4-ylam no 2-chl orophenyl
35 pyridin-2-ylamno 2-chl orophenyl 36

e 37 i di n:4-yl anmino, ..
D e skt BFRRr CrBhaTARIERA witd Wil ofd el A A bsituted
haﬁropyﬂmmﬁo O %{demﬁo Z‘roﬂﬂlhﬂﬂnmhﬁﬁplhs of@vhich are described herein

5-yl am no 2-chl orophenyl 41 pyran-4-ylam no
b%X llglg?cs‘i)ﬂenyl 42 piperidin-4-ylam no 4-fl uorophenyl

43 pyridin-2-ylam no 4-fl uorophenyl 44

pyridin-3-ylam no 4-fl uoro%l 45 pyridi n-4-yl am no
4-fl uorophenyl 46 pyri m di Lmino 4-f1 uor ophenyl

47 pyrimdint4-ywoamino 4-fluoropheny| 48 R!
pyr| m di n- 5- ‘/I amnoi4-flyor nnhnn\ll T Mhi ch
conprise the seddnd asp@@f?n ﬂ)‘ﬁ’la@%‘toegoryZTnegb’llﬁlﬁlé’l
present inventigg can Lg;germ@p@fa%oby Thehe By BREHAT ¢
outlined heréein abhove in Schene | Non-limting
exanpl es of ,orr;%unds whitidin-2Zodamping se| t raelwipbeny! aspect
of Category rpgiude idin-3-viami —methyiphenyl
(.y)-3-[2-(Tetra ydro- ggrrlalﬁltyéi/ ani no)-me ryr% a -4-yl]
- 2-0-t ol yl oxy- 629- di |hy dyodistdlamaino| o] 2-methylphenyl
I, 2- a] pyr azol=t=grme T HNVRA300 v Ebe——¢—8-31 (d,
155 1 e, |1 297, 4o o2 ytmind, | “Fmethyiphgnt T g
= 5.1 Hz, IH), 3149 (tp,ynﬂndm—l-yﬁm’rrlio ZI—B mefhyIi)ﬁeanl 2‘ (m
4H), 7.09 (t —3==66 Hy,
IH, 6.81 (d| J% s. HYEh“‘inﬁﬁ'Y“ém% Emy Ryl |
2H), 3.72 (t] J33 pyran-4-ylamino 2-chlorophenyl

34 piperidin-4-ylamino 2-chlorophenyl

35 pyridin-2-ylamino 2-chlorophenyl

36 pyridin-3-ylamino 2-chlorophenyl

37 pyridin-4-ylamino 2-chlorophenyl

38 pyrimidin-2-ylamino 2-chlorophenyl

39 pyrimidin-4-ylamino 2-chlorophenyl

40 pyrimidin-5-ylamino 2-chlorophenyl

41 pyran-4-ylamino 4-fluorophenyl

42 piperidin-4-ylamino 4-fluorophenyl

43 pyridin-2-ylamino 4-fluorophenyl

44 pyridin-3-ylamino 4-fluorophenyl

45 pyridin-4-ylamino 4-fluorophenyl

46 pyrimidin-2-ylamino 4-fluorophenyl

47 pyrimidin-4-ylamino 4-fluorophenyl

48 pyrimidin-5-ylamino 4-fluorophenyl

!

The compounds which comprise the second aspect of Category I of the present invention

can be prepared by the procedure outlined herein above in Scheme 1.



= 7.2 Hz, 2H),2.57-2.47 (m 4H). ESI Ms. mz (re

intensity) 401.2 (100, M+H). Anal Calcd for CHN O:
w@200604887 H, 6.18; N, 17.19. Found: C, 64.27;PE¥/US2004/037264

N, 16.73. The third aspect of Category | relates to R

units which are substituted o0 unsubstituted arylam no

or al kyl enearyl am no, non-limting exanples of which

are described herein belowin Table I11. TABLE [11 No.

FI? i Séll\{%gl ﬁﬁ/ I?%r}?x‘a‘{ n¥fcs 0 o%g%%n??%zﬁ%h Q{)}g%r}llse the second aspect of Category I
ipdedi n- 2-yl am no 2- net hyl phenyl 52 pyridi n-3-yl am no

2- met hyl ph, enyl 53 pyridi n-4-ylam no 2-net hyl phenyl 54

pyri m din-2-ylam no 2-net hyl phenyl 55

pyr i(SDi-Zﬁ[ZH("Matrylhﬂhi)fp[yrzﬁl—#slahfrmpmliyﬁdiﬁ@-yl]-2-0 tolyloxy—6 7-dihydro-SH-

sl ieret Ca: R oG R an RS Sndlh 1. 722 ¢

159 Mz, i 160), 7. 2 (1] BAS. m@IZZtH:)h’v o9 pheny HzGIH)PY.B0-di2D (3, 4H), 7.09 (t, J =

8RB SsRahy ety P2 3 i B 338k B gt 372

437321% rzﬁmzdm A-(t), mg) ;ESéﬂTig{lh@r(&ﬁiﬂ%ﬂM{y) 6d1.2 (100 M +Hr31 ﬁgal Caled
%f&a}fsemérw%% ey R PR G Rl abrEm o1

67 pyrldln -ylam no 4- fluorophenyl 68

pyridin-3-ylam no 4-fl uorophenyl ridin-4-ylam
4- 1 | (67 Bydarmert of Safsgety hidates-to Rwﬁwﬁeﬁ/ areﬁvltﬁswz?ﬁ r?émﬁiubstlmted

arylamlno or alkylenearylamino, non-limiting examples of which are described herein below in

Table I11.

TABLE III
No. R R'
49 pyran-4-ylamino 2-methylphenyl
50 piperidin-4-ylamino 2-methylphenyl
51 © pyridin-2-ylamino 2-methylphenyl
52 pyridin-3-ylamino 2-methylphenyl
53 pyridin-4-ylamino 2-methylphenyl
54 pyrimidin-2-ylamino 2-methylphenyl
55 pyrimidin-4-ylamino 2-methylphenyl
56 pyrimidin-5-ylamino 2-methylphenyl
57 pyran-4-ylamino 2-chlorophenyl
58 piperidin-4-ylamino 2-chlorophenyl
59 pyridin-2-ylamino '2-chlor0phenyl
60 pyridin-3-ylamino 2-chlorophenyl
61 pyridin-4-ylamino 2-chlorophenyl
62 pyrimidin-2-ylamino 2-chlorophenyl
63 pyrimidin-4-ylamino 2-chlorophenyl
64 pyrimidin-5-ylamino 2-chlorophenyl
65 pyran-4-ylamino 4-fluorophenyl
66 piperidin-4-ylamino 4-fluorophenyl




7 1 pyrimdin-4-ylam no 4-fluorophenyl 72
pyrim di n-5-yl am no 4-fl uorophenyl The conpounds whi ch
weoropnize7t he third aspect of Category | of thRCPUSREN037264

i nvention can be prepared by the procedure outlined
herein above in Scheme |. Nor2llimting exanples of
conpounds whi ch conprise the third aspect of Category
I include:

Aozl ] 0

(5) - 3-[ 2- (| - Phepy—ethylanno)—pyrirm-din—4-
onxy-6,7-dihydﬁz- Hp?rK@B?géﬁwﬁé ] p nggwéﬁﬁonu'
NVR (300 MHz, ) erﬁhrﬁl-y(adnno] T 54 ﬂlud'ﬂaphehﬁ) 7.
2 (m 5H), ')n (d—J_ 5 Hz 7.12 J
H, 7. & dt | pbamdin-%.yml&), IH)“ ﬂ@f@@e{n{l b=
d 1> Bk TH as,
") o I ppindits Pl [TV TEMaT 3
2. 44 (§ ! gHpyrimidged-Zam@o( i ‘fyoropheny (d,
H) - o TP CRbTBnR S Shabtild | ™ FblrofRHyZ0P 7

-Di chloro phenylan1no) pyrimdin-4-yl]-2-0-to

66%3@5%% SRy L A b i o

c Idbe plepared.by thdzproczbﬂ)r;a owtliB@! heckin above i .S¢harr 1. | H) |,

Z|.Z ,2 ! M%@&%ex%@kﬁ gf c%ép%ur@g Yv{l%?%%iss g'ne?l?l,ré %]pe:cf-| %f_' (éazég%ry I
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3-[2-(2,6-Dichloro-phenylamino)-pyrimidin-4-yl]-2-o-tolyloxy-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one: 'H NMR (300 MHz, CDCl3) & 8.43 (d,J= 5.1 Hz, 1H), 7.46 (d, J
=17.8 Hz, 2H), 7.36 (d, J = 5.7 Hz, 1H), 7.27-7.21 (m, 2H), 7.12-7.06 (m, 2H), 6.94 (t, J = 7.5 Hz,
2H), 6.81 (d, J = 8.1 Hz, 1H), 3.98 (t, J = 6.9 Hz, 2H), 3.84 (t, J = 6.9 Hz, 2H), 2.51 (dddd, J =
6.9, 6.9, 6.9, 6.9 Hz, 2H), 2.46 (s, 1H). ESI" MS: m/z (rel intensity) 468.0 (100, M'+H).

The fourth aspect of Category I relates to R units which are substituted or unsubstituted
aryloxy or alkylenearyloxy, non-limiting examples of which are described herein below in Table

Iv.

TABLE IV
No. R R'
73 phenoxy 2-methylphenyl
74 2-chlorophenoxy 2-methylphenyl
75 3-chlorophenoxy 2-methylphenyl




80 2, 6-di fl uorophenoxy 2-nethyl phenyl

2-chl or ophenyl

w@2@hklogr28phenoxy 2- chl or ophenyl
85 2-nmet hyl phenoxy 2-chl or ophenyl
2, 6- di met hyl phenoxy 2-chl or op3eny!l

2-chl or ophenyl
2-chl or ophenyl

89 phenoxy 4-fLuorophenyI

82 2-chl orophenoxy 2-chl or ophenyl
84 2, 6-di chl or pEIERIHNY037264

81 phenoxy
8

8

3
6

87 2-fl uorophenoxy

88 2, 6-di fiuorophenoxy 2-chl orophenyl

90 2-chl or ophenoxy

4-f | uor ophenyl—93 eh renroxy 4=fiuor-aphenyt—92
2,6-dich|oropheng§y ??&8ﬁgﬁﬁgﬂéﬁy93 ;%W%¥%§$%}% noxy
4-f 1 uorophenyl| 9% 2,|6- dzn@ﬂﬁghan@ﬁoxy A-ihéth@pldpbe ny
95 2-fl uor ophenoxy—4-fluoropheny
2, 6-di f1 uor ophendky |4- Fo-dimmet H%‘ﬁ%ﬂxyﬂ Zopripdakael whi ch
conpri se the fOUFg N [aSPaGhuoRbh&eHEU0NY Imethylbhdyl
present invention can be prepared by !the procedure
out i ned hereiln 8bovle PA-dgkieEaphenoxy Ngn-2rmethylphegyl
exanpl es of cogmp S Whi FRRPT T Se [TNEH) haspect
of Category I |n% ude: %%e P cHiShophictty!
3- (2- Phenoxy- pyr8m1d|n acykymﬁﬂnxxolyld&?ﬂ@DﬂMMYhydro-
5H pyrazol o[ | /2 pyfraz |\||vr< ( cBd )
d8.63 (d, J 1 P ?»96‘1"?"*}5%’5 Zorlif H) .
S 7.49 (t, J =T1. 584—|Z 22-1)5 dlcﬁloﬁd@héhoﬂﬁ (m2 dityropbien@d9 |(t,
J =7.5 Hz | H—$ 682 (a3 =
5.1 Hz, |H), 5. 1%5 (Hd sZ “ﬁﬁbylpﬁifmi% (1], yetilorgolignyl
IH), 4.07-4.00 (% 4H)z 6-31n'i_bﬁly{ﬂhcnoiy— 1. Acttropristyl, 2. 69
(dddd, J = 6.9 Hz2H) 2 46 (s 06 {d—J 1.7
Hz, 1H), 1.66]1.85 (m Q%UPYOE‘%%HOWS. 2 Plqupphienyl
i ntensity) 40§25 U0, > MaflbropAliaky G4 lefitbpHent] N O :
C, 68.99; H % 03; N 13 99 ound: @69 02: H 5 01;
N, 13.81.23 The &nmounds R conpr|i skileuerigayly | |
of the presenti S eNt T OB cRilbfoph&hoRy /- G T HERophenyl
91 3-chlorophenoxy 4-fluorophenyl
92 2,6-dichlorophenoxy 4-fluorophenyl
93 2-methylphenoxy 4-fluorophenyl
94 %,6-dimethy1phenoxy 4-fluorophenyl
95 2-fluorophenoxy 4-fluorophenyl
96 2,6-difluorophenoxy 4-fluorophenyl

The compounds which comprise the fourth aspect of Category I of the present invention

can be prepared by the procedure outlined herein above in Scheme I.

Non-limiting examples of compounds which comprise the fourth aspect of Category I

include:

3-(2-Phenoxy-pyrimidin-4-yl)-2-o-tolyloxy-6,7-dihydro-SH-pyrazolo[1,2-a]pyrazol-1-
ne: 'HNMR (300 MHz, CDCl3) & 8.63 (d, J= 5.1 Hz, 1H), 7.62 (d, ] = 5.4 Hz, 1H), 7.49 (t, ] =
7.5 Hz, 2H), 7.30-7.22 (m, 4H), 7.09 (t, J=7.5 Hz, 1H), 6.96 (t, J= 7.2 Hz, 1H), 6.82 (d, J= 5.1
Hz, 1H), 5.15 (bd s, NH), 4.13 (t, J = 6.9 Hz, 1H), 4.07-4.00 (m, 4H), 3.55 (t, J = 11.7 Hz, 2H),
2.69 (dddd, J = 6.9 Hz, 2H), 2.46 (s, 3H), 2.05 (d, J = 11.7 Hz, 1H), 1.66-1.55 (m, 4H). ESI" MS:
m/z (rel intensity) 408.2 (100, M*+H). Anal Caled for Co3HyoN;Os: C, 68.99; H, 5.03; N, 13.99.
Found: C, 69.02; H, 5.01; N, 13.81.



5i 7-pyrazol o[ | ,2 ] pyrazol -1-ones having the formula: N

the first aspect of which relates to R units which are
w@adwsoia28t ed or unsubstituted aryl am no or PCT/US2004/037264
al kyl enearyl am no, non-limting exanples of which are
described herein below in Tae V. TABLE V No. R Rl 97
pyran-4-yl am no 2-net hyl phenyl 98 pi peridi n-4-ylam no

2- met hyl phenyl 99 pyridi n-2-yl am no 2-net hyl phenyl 100

pyri di n-3-yl am no 2-net hyl phenyl 101 pyridin-4-ylam no

2- met hyl phenyl 102 pyrim di n-2-yl am no 2-net hyl phenyl

103 [ué compdinmdsAdvtydhanmpiseLangbiyyl phibayyrbsedilidvention are to 6,7-dihydro-

yrimdin-5-ylanm no 2-net henyl 105 pyran-4-ylam no
Sgipé{fﬂZ%IPG&I‘fng]in}O%neﬁﬁﬁvéﬁ tglgli?%ﬂu 1ani no 2-chl or ophenyl
107 pyridin-2-ylam no 2-chl or§phenyl 108

pyridi n-3-ylam no 2-chl ®y ophe 9 pyridin-4-ylamno
2-chl orophenyl 110 pyri modi } no 2- chl or ophenyl
111 pyrimdin-4-ylam no 2-chl nyl 112

pyri m din-5-ylam no 2-chl orophenyl 113 pyran-4-yl am no
4-f 1 uorophenyl 114 piperidiﬁfﬁmylanino 4-f 1 uor ophenyl
115 pyridin-2-ylam no 4-fl oQrophenyl 116

pyridi n-3-yl am no 4-fl uor opH€ny{z24 117

tl%%{rs:t %@étﬁf%&@ﬂ%ﬁ%ﬁé %\l_ullfll?%%\g 12% Hl)é:ﬁ%]égi%fg or unsubstituted arylamino or

alRYIehddtyHniindt nyph-BAitHQ edarih 14t QR AKE described herein below in Table V.

TABLE V

No. R R'

97 pyran-4-ylamino 2-methylphenyl
98 piperidin-4-ylamino 2-methylphenyl
99 pyridin-2-ylamino 2-methylphenyl
100 pyridin-3-ylamino 2-methylphenyl
101 pyridin-4-ylamino 2-methylphenyl |
102 pyrimidin-2-ylamino 2-methylphenyl
103 pyrimidin-4-ylamino 2-methylphenyl
104 pyrimidin-5-ylamino 2-methylphenyl
105 pyran-4-ylamino 2-chlorophenyl
106 piperidin-4-ylamino 2-chlorophenyl
107 pyridin-2-ylamino 2-chlorophenyl
108 pyridin-3-ylamino 2-chlorophenyl
109 pyridin-4-ylamino 2-chlorophenyl
110 pyrimidin-2-ylamino 2-chlorophenyl
111 pyrimidin-4-ylamino 2;chloropheny1
112 | pyrimidin-5-ylamino 2-chlorophenyl
113 pyran-4-ylamino 4-fluorophenyl
114 piperidin-4-ylamino 4-fluorophenyl
115 pyridin-2-ylamino 4-fluorophenyl
116 pyridin-3-ylamino 4-fluorophenyl




120 pyrimdin-5-ylam no 4-fl uorophenyl The conpounds

whi ch conprise the first aspect of Category Il of the
w@e@smos28T nventi on can be prepared by the prockdYUS2004/037264

outlined herein belowin Schene Il. Scheme Il SCH SCH

5 6 Reagents and conditions: #a) K CO, |-crown-6,

THF; rt, 20 hr. SCH SCH 6 7 Reagents and conditi ons:

(b) pyrazolidine, pyridine; heat 2 days SCH SO CH 7

8 Reagent s ang—sandit+ons: fre; Ft—315
hr.25 H O/, NH S aH édbﬁ’e‘ﬂﬁ??ﬁ’érf?d ¢o ch PP‘?SH%“.em(ld) NIVP:
(90) Ctor tCh 1} 51 lﬁr E%i\&hﬂhlEZ ?lammo L": ﬂuo;ophenyl .
S) - 2-r 2- Chl ofe~bherzw 2—H—-—phenryt—ethvlam-ne)t pyr
i mi din-4-v - 6|, Ydi|hpuimidisrylaming) [~ 4-fluorophenyl
|, 2-al pyrazol [T1pne g?ﬂmﬁfneﬂl blnoON OT4-fluorophenyl
2-(2-chl or o- benzyl )I- - et \/I sultanyl -pyrimdin-4-yl

) - 3- oXopr opi oni ¢ acid tert- butyl est er (6) To a

sol uig,op r@{oun s, whic compnse the first aspect of Category IT of the present invention
3-(2- et h fanyl -pyrimdin-4-yl)-3-0x0 roplonlc
carchecprepmred by theyirogsdure puth@ed herpingbetpw B, S@h in THF (15

m.) is added 18-crown-6 (6.3 g, 23.9 nnDI) and

pot assi um carbonate (3.3 g, 23.9 nmol). Subsequently,

2-chl orobenzyl bromnide (1.3ckameld. 0 nmol) is added and
the mxture is stirred for 20 hours a

tenperaturey Th xture is diluted W

et hyl aceta d the aqueous | ayer i) S '
bri ne, mici&mrhggw filtered, and the ItTate is
concent r at e¢=ion vacu he crude reS|due is 0 fied

e_drsired product:
MHz, \N))//gketoforn) d 8.76 (d, J=5.I—E/<IH)
752(dd 7.2, 1.8 Hz, IH), 7.38 (m |

7.26-7.18 (m "), 4.96 (t, J = 7.2 Hz, IH) 3.5% (dd,

J=7.2, 1.8 H, 2H), 2.60 (s,
Reagents and conditions: (a) KoCOj3, 1-crown-6, THF; rt, 20 hr.

Reagents and conditions: (¢) Oxone, H,O; 1t, 1.5 hr.



3H), 1.49 (s, 9H); ESI Ms: niz 393 M +H. Preparation
of

WQ@2{03/0¢12BDr 0- benzyl ) - 3- (2- et hyl sul f anyl - pyr i mPdi/nS2b0y037264
~)-6, 7-di hydro- 5H pyrazolo[l, 2-a] pyrazol-1-one (7): To
a sol ution of 25
2-(2-chl orobenzyl) - 3- (2- et hyl sul f anyl pyri m di n-
4-yl)-3-o0xo-propionic acid tert-butyl ester, 6 (2.0 g,
5.7 mol) ) in pyridine (40 nL) is added
pyrazol i di ne- bi shydrochloride (1.2 g, 8.1 nmol ). After
stirri he reaction for 10 mn at roofl errperature
the mg iostirred at 90 Cfor 2.5 K 8 aRd t hen

at 60 ho . The solution i corce qd
vacuoyand uI |ngH3@ur Npsy oduct ©s pumr edl%
S|I|ca(EtOAc\ d by 0% MeOg Et QAc) to apf®

460 g (22% of the desiredAQroduet—>H NVR (300

cDd ) d 8.58Nd, J =5.1 IH), 7.42-7.2 mmlH)
6.96 (d, Ji5. 1 He, IH), 4.3 (m 4H), © (s
2H), 2.95-2)¥5\(m 2H), 2.58 (s, 3H); ESI zrel

intensity) 373.0%“B0, M +H). Preparation of
2- (2-chl orobenkyl ) - 3- ( 2- net hanesul f onyl - pyr?rﬁ@i“n-
)-6, 7-di hydro- 5H pyrazol o[ |, 2-a] pyrazol -1 -one (8)
a cold 0 C solution of 2-(2-ch| or obenzyl) - 3- ( 2-
met hyl sul f anyl - pyeadent 4li endkiopst QiyNdP790dC Byl . 5H- pyr azol o
[l,2-a] pyrazol -1-one, 7, (460 ng, 1.23 mol) ) in
THF/ MeOH (20 nmL of 1:1 m xture) is added dropw se a
sol ution of Oxone(r) (pot MMEI}HJH oxynonosul f at e)

9 I 5 .

sol ut i on |s pour ed bﬁhiblametmaramuumamd NaHCO The
aqueous phase is extracted three tines wth Et OAc and
t he conbi ned organic |ayers are washed with brine,

d 1[:‘ Phle c}{ag%gﬂ‘of 2f(%JchlEf(ﬁgenz§\Fjl-d (W@MultahﬁﬁbyhimldﬁiWﬂ)-Bon-
af f or of the desir r ichis

PHRRipHE Rc1d tﬁr*?ﬁwl e5ter (@i Tt %Oilﬁlog P? %—%w&&h laﬂfaayl-pynml n-4-yl)-3-oxo-

p£o§)om% aé%-tﬁj]fl&ﬁylczal@r%ﬂ 15Y(1)63 6 0 2nrhd1y REMY(1 5 BILK 20N 09-cYWAIG (6.3 g,

di n- 4-
289 m}rmlbané Fofasprua eartespte £3- 3 B AP oamel| Subseauemsly, 2-phlorobenzyl bromide
(Bl b0 ﬁm‘Rﬁfl) i¢addRa Gk QL Qﬁ%@tﬁ@ W ekirrétt iﬁ)?—ZO hours at roorn temperature The

net hanesul onyl -pyrimdin-4-y ydr o- 5H pyr.a

mpftireds dlugpdthoyatqr apthethylgeetyte ar_p%)th@ aqt@orgéayeﬁm v’as]pqqi wqm:brme dried
8&%@5)04, fiﬁte?éadﬁﬁ R B q@oﬂ%htrﬁwxbcz@ mrhgcdid r:e%ldﬁ'@-ls purified by

After stirring 1.5 hours at 90

silicwgd plmmafpg@mhyéﬂ?% E@me@anem tp | {Eprd {L 1LY p%ths depird product: 'H

R T e R L T K S
738 giny B, ﬁ%}dﬂl&(m, 3|-HI)NMRS (tsbﬂ7 M-IZ II—B[XZEZ )ddd/-87.271.8 Hiz, 2H)=2.60 (s,
8- 9 6.52 (d, J = 5.1 Hz,
3?‘?1)]1 A, 8%‘5%3(13,1 1\6@ m’éﬁ%gl\’g%7 H)95 (m ElH) 4.02 (s,
2.58-2.45 (m 2H), 1.58 (d, J = 7.0 Hz, 3H); ESF
P%pzarz(tfo%l of b!&-%ﬂl%k(;-Mgnzf’ﬁl-g-(9—n{emsultMlle-iDyrimidin-4-yl)-6,7 -dihydro-

5H-pyrazolo[1,2-a]pyrazol-1-one (7): To a solution of 2-(2-chlorobenzyl)-3-(2-methylsulfanyl-

pyrimidin-4-yl)-3-oxo-propionic acid tert-butyl ester, 6 (2.0 g, 5.7 mmol) ) in pyridine (40 mL) is
added pyrazolidine-bishydrochloride (1.2 g, 8.1 mmol). After stirring the reaction for 10 min at
room temperature, the mixture i stirred at 90 °C for 2.5 hours and then at 60 °C for 17 hours. The
solution i concentrated in vacuo and the resulting curd product is purified over silica (EtOAc

followed by 20% MeOH/EtOAc) to afford 460 mg (22%) of the desired product: "H NMR (300



The follow ng are non-limting exanples of conpounds
whi ch conprise the first aspect of Category I1I.
W@ 3)05047287 Met hyI benzyl)-3-[2-(I| - phenyl - et hyl ar¢TO$2004037264
i mdin-4-yl]-6,7-di hydro-5Hpyrazol of
|, 2-a] pyrazol - I one: H NWVR (380 MHz, CDO ) d 8.00 (d,
J = 5 1 Hz, IH), 7.28- 6.90 (n1 8FD 6.78 (d, J =7.2
FE, 6.45 (d, J = 5.1 Hz, 4.94 (q, br, 1H,

éb@ ?%%@(d Pl E‘-Ia 1%3,(72427? g')(%ﬁ{)gggéz(d‘gzl %[‘;‘é{ 28, 44243 (m,

4Hl) el 10i (8N 3).95v).75@G 260),(21B8Qs, 3M); BT AB: m/z (rel intensity) 373.0 (100,
N&?gvz (4- Fl uorobenzyl ) -3-[2- (I -phenyl - et hyl am no) - pyri
n-4-yl]-6, 7-di hydro- 5Hpyr azol of
, 2-a] pyrazol -1-one: H NWR (300 Mz, CDCl ) d 8.16 (d,

% s ,Pég)_]ég!%—,g"'("u"lcf,EQ(S’°gl°g°%ff‘z7y1).g%d;§‘?thgE%S?lféljyi;«gi%gl?(ﬁg-@l)s@,l-dihydm-

5Hzpyrhdlo[1,2-a%8rizpl-11o0e (§)HIo 2401l 8-°¢ sOMti¢iaf 24BHchlorobenzyl)-3-(2-

n%@%é&@@?péf?@ﬂéq }’g} % Z%%lyégo’(ﬁ%-e}fra%qlil be py?alg)ol; l-gﬁsel 7 h&o mg, 1.23
ménd] lmmmam zzol n‘nL 3f [: 2 ni:dur6)y i bddetd afo@wmbeemhmn ST DxoR@
imdin-4-y ydro SHpyrazol o

(Ipotazsgl}q@ﬁog%qmopul@ﬁé( 4e, ﬁl\%:m(ng]@gl Iﬂﬁ%{ 15 ahoy A)ftelbstlgrlrygzh? @actlon for

135 }roué aﬂ-rob% terh aturé,: tﬁ’egsoluzloﬂ{]s p()[ﬁled faic) aq}léoug 2atl@ited NaFHC®; 1 The
(t, J 6.9 , . J = 6.9 Hz,

ag.pq))us glrla@gs f)gractgq.ahree Jimsy W(ta gg.aAc q}ld.theg:ogl ingd grgalgc tpyers a@ washed
WHE brlgé'bdrl @4) 'Pﬁt@reé raﬁtll cdnbér@aeh ‘inym)acﬁo'sl% afofd B8 mgMritd desired

¢hl or o- %2 met hoxy-1 - et hyl - et hyl am n

pgp)ducﬁy\fhpqlﬁ igjpsgd X[_/ltmlljt ﬁgthvr_purl ication.

di hydr o- 5H pyrazol o[ |, 2-a] pyrazol - | - one: H NNR (300

Mz, CDCl ) d 8.14 (d, J = 5.1 Hz, I—? J.5.4

'Pr%aratipn]pg (S-%3- :é]}ﬂrolgqq)zyl) -8-1%¢1- Plben Jethylsm!p yrqqum 4-yl]-6,7-
dﬁryﬁpo ﬁlirgr:{zﬂh[ﬁﬂ}pyﬁazglzl ?ﬁe (9% H)‘o a a')’bhﬂQn 6?‘2 (Zlckﬁor%béhzmii (2-
mqﬁlan@HfonyEsmrmn-%l)ﬁ { Tdélydrofﬁféﬂgm% 1,2mipmzelibene f4 (ﬁl 10 g, 0.26
n{fﬁql) 1IIT{% @ﬁlﬁﬂq gglgahé)fnetg@tb%%ﬁ Ymink (. f rﬂL Q§’78t ﬁma) After stirring
! ICh are su

units ituted or “unsubstit

1Sioutsiat U Bl thalrseptionamixiessis divged Vithimethang! ést éﬁﬁ) @nd pyrified by
réf&ﬂaessd;zmageemgmwn%%@ﬁg Rt}'igdﬁﬁdvﬁéﬁ’/ oD T RPb Gefla-27 TR BoeYbf the

1 2-net
defi8d pmémduylprwmm QD%lwlzﬁMén'yﬂs 1 P2, 1H)(%38-7.12 (m, 9H), 6.52

q ?‘“ﬂ’hfz h ﬁt@;ﬂqa ﬁg”%hﬂgﬁﬂﬁ%gh}ﬁ?(f%zﬁi BOXU5 (m, 280, 1.58 (d, J

=2-(nigiz, 3¥A);-EBT AW S’z (rel iftengitg) qum QQJ)M “a). ne
2- met hyl phenyl

The following are non-limiting examples of compounds which comprise the first aspect

of Category II.

(S)-2-(2-Methyl-benzyl)-3-[2-(1-phenyl-ethylamino)-pyrimidin-4-yl]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one: "H NMR (300 MHz, CDCl3) § 8.00 (d, J=5.1 Hz, 1H), 7.28-
6.90 (m, 8H), 6.78 (d, /= 7.2 Hz, 1H), 6.45 (d, J= 5.1 Hz, 1H), 4.94 (q, br, 1H), 4.07-3.95 (m,
4H), 4.02 (s, 2H), 2.58-2.45 (m, 2H), 2.26 (s, 3H), 1.56 (d, J= 7.2 Hz, 3H); ESI" MS: m/z (rel
intensity) 426.0 (100, M™+H).



125 2-net hyl - 2- hydroxy- - (i ?)-nethyl propyl am ne
2- et hyl phenyl 126 1-(i ?)-nethyl benzyl am ne
wQ20msokeBphenyl 127 2-met hoxy- - (i ?)-nmet hyl et hpCHIB2064/037264
2- met hyl phenyl 128 2-net hyl - 2- cyano-
- (i ?)-met hyl propyl am ne 2- met¥yl phenyl 129
2-nmet hyl - 2- hydroxy- -(.S)-nethyl propyl ar nne
2-chl orophenyl 130 1-(5)-nethyl benzyl am ne
2-chl orophenyl 131 2-net hoxy- -(5)-nethyl ethyl am ne
2-chl or ophenyl 28 132 2- net hyl - 2- cyano-
- ( 5IS)Fma¢4hE/lhmfobmdme[ﬂ{{l-ﬁheltyll-e’thsbhnw+pytmﬁdln-4-yl] -6,7-dihydro-5H-

péﬁﬁﬁ,%ﬂw% Cigoe: 1HM d@{l\aﬁ; @fetg% g}lagd J=5.1 Hz, 1H), 7.40-

7%0 Q;hl ﬁ{)owlng‘-ny)lz (r;l;B,ﬁ{)Zs gretdarey7.2; 18 Ay, 2¥Bf d18d @1.hy b amzne), 4.96 (q,

henyl
w2 R e T SEYR 3 g g B s i el
n%enm%})hybo%rd@yﬁm% - (~- et hyl propyl ani ne
4-f|'uorophenyl 138 1-(5}-nethyl benzyl am ne
4-f 1l uorophenyl 139 2-nethoxy- -(S)-net ylet yla ine
4-f lﬂ{ﬁ”@%ﬂéﬂzyﬁ-@q}@ @ﬁlfhﬂéi'o-ghéhy&ﬂﬁno)-pyrlmldln-4-yl] 6,7-dihydro-5H-
-(,S)-net hyl propyl a f 1 uor ophen

pzmelpﬂya-alpyw@lr suye. mﬁ?NMg(}p@tl\mjz &m{;wsaw%@ J=5.1 Hz, 1H), 7.39-
2 hy
7j4f(+1Uor @Fffnlﬁ/ll ]15“131+1z'211fr:1?5 4)16f(ﬂi hyld ?éﬁb amftﬁ;rh 69 Hz, 2H), 4.03 (5

2H), ﬂldﬂdddﬂdhb“ﬁ?@ AA5. 926ﬁéizhg/m@s1cv§nmzz (rel mtensxty)’ﬁss 8 (100, M™H).
-(1?)-nmet hyl propyl am ne 4-fl uorophenyl The conpounds

whi ch conprise the second aspect of Category Il of the

pr es @n@-Ghioreienzyt)- 3:-[92‘1(2baetpwe'phmedlyb9thn’helilm)weimi‘ilie-4-y1]-6,7-

ut. | d h hﬁlf\%\ [
g?' ; é’yﬁ?zr" %ﬂ% 3&’ \7\# conp H (%%d\?ﬁel %12%1 S;Q L{Sety > B
1985, 7(3@t(eg0$ 514 B, Y. I,BiEIlO (m, 3H), 6.61 (4, J = 5.4 Hz, 1H), 4.40-4.23 (m, 5H), 4.07
( 2%3, %4&1%1‘,3@ %‘i i, ?ﬁ?ﬁﬁé 5 3th 22 82 NE T 285, k9% 8 BRI Fasr s

nyihdﬁm&mdyhmquiﬁ}mpy&gzolo[I 2-a] pyrazol -1-one: H NMR
(300 MHz, CDC d 8.23 (d, J:51HZ IH), 7.39-7.34
(mIH) 726713(m3H) 8.58 (d, J = 5.1 Hz, IH),

. 15-The dddofdaspebtf CalegBryAl watdsno Rzlhus, whiclP@e gubstitdted Or dnsubstituted

srillﬁ 1%1@&@119/;[3%2@, bdn(—fiblang ﬁagngge.s ot?’ V'V_ﬂlbh are des'\@oed%{egem(breﬁ)w in Table VI.

TABLE VI
No. R R'
121 2-methyl-2-hydroxy-1-(S)-methylpropylamine 2-methylphenyl
122 1-(S)-methylbenzylamine 2-methylphenyl
123 2-methoxy-1-(S)-methylethylamine 2-methylphenyl

124 2-methyl-2-cyano-1-(S)-methylpropylamine 2-methylphenyl

125 2-methyl-2-hydroxy-1-(R)-methylpropylamine 2-methylphenyl

126 1-(R)-methylbenzylamine 2-methylpheny]

127 2-methoxy-1-(R)-methylethylamine 2-methylphenyl

128 2-methyl-2-cyano-1-(R)-methylpropylamine 2-methylphenyl

129 2-methyl-2-hydroxy-1-(S)-methylpropylamine 2-chlorophenyl

130 1-(S)-methylbenzylamine 2-chlorophenyl

131 2-methoxy-1-(S)-methylethylamine 2-chlorophenyl




(S)-3-[2-(2-Hydroxy-|

, 2-di met hyl - propyl am no) - pyri m di n-4 ]-2-(2- et hyl be
r

_y|
W(mquB/))472677 di hydr o- 5H pyrazol o[ |, 2- a] pyr azol - PEDTIB2004037264
NVR (300 MHz, CDA ) d 7.98 (d, J = 5.1 Hz, IH),
7.29-6.98 (m 3H), 6.85 (d, 8= 5.1 He, IH), 6.52 (d,
J =5.1Hz, IH, 4.30-4.10 (m 4H) 3.99 (q, J =
7.2.Hz, | H), 288272(m 2H) 2.26 (s, 3H),
1. 26 115-{m t

(100 A2 H . -methyl G cyan T’(S‘) me‘th}}lpropylammc”:" ! 6hlorof>’heny1
(S) - 2~ 198 FI UDRRHDEREYdrdx3t-{-niclniproiyanind , 2- Tciieophenylp

ropylamno)l-pyrim
6, 7- di A3Ar - 5H pyr éz(B] @Fﬁhylée“&}’]ﬂ?}“&zol -1 - ore: - HhIRjRppeny]
(300 M5 TOCT ). n%tﬁiyx}ﬁ (kﬁmebﬁyl%th?la&udéz | H) 2-¢hldréphen{lo
(m RH), 6/88 (dd, J = 72 (dJ =

5.1 Hz 136 H), 24metBylA- Q)@n(( }n(@gnqth})lprowlggln% S zqashlorophenyl

2. 82278 “W Ry ESI |
I nt ensil%t) 4jlﬂé ﬁg%‘ﬁg’ﬁ%liﬁ? T 8t)_ls)l%liiar d a g(?&tﬂ {Hgépﬂe{lﬁ
Cat egod38 I | rel at ed- (Sbmﬁthﬂh¢rlzslaw1ili60h are gubbflieraphedyl

or upsthstituted g, Tretgro N,
non- | i ;[:.’r"%) ng exgrf] ef.ﬁés of &m‘:’ﬂiﬂ ﬂhylg déscri He EE%érg#’Hr?Hﬂ
bel ow 140 TdblZ%thjrl 2- WE(MLmetMproﬁllmnd4: 4- ﬂuorophenyl

nh\l

pyra RO——{Et A € i NS
2- met h)]/f'%h( ;% @il?é BW?@%@ t}éY rﬁ@%mf’r%t ‘f%‘ %r @T oyl
148 pynidin-3- yI anti q@)- &em?mwvﬁmemyl 149 4-fluorophenyl
pyr| di n-4-v|l am 2_-met hvl nhanvl 15

pyrifri dfh-2-yI aﬁrmf'éhozYﬂe@hwe%‘WéWfémi@1 4-fluorophenyl
pyri mgip- ‘f 3@ ABHND- e;raH@U(‘bﬁ Iﬁaﬁﬁi{ﬂop)]lé&ne 4 ﬂuorophenyl
pyrimdin-%-ylamno hyl phenyl 3 py

2-chl orophenyl 154 pi peri di n- 4- yI am no 2-chl orophenyl
155 }45 !:%111 ugdsm}ﬁéﬂ daﬁlﬁgseqm &E&ﬁr&%ﬂw of Eafgory II of the present invention
pyrl yl am no | or opheny| pyr i di n-4-ylam no
i lmr@amp fogs el pracsdrp Wﬂlliiﬁddlﬁwm@ﬂWalmSﬁ'@f@-lé hl or opheny|

Non-limiting examples of compounds which comprise the second aspect of Category II

include:

(S)—2-(2-Chloro-benzyl)-3-[2—(2-hydroxy-1,2-dimethyl-propylamino)-pyrimidin-4-
yl]-6,7-dihydro-SH-pyrazolo[1,2-a]pyrazol-1-one: 'H NMR (300 MHz, CDCl;) 6 8.23 (d,/=
5.1 Hz, 1H), 7.39-7.34 (m, 1H), 7.26-7.13 (m, 3H), 8.58 (d, /= 5.1 Hz, 1H), 4.15-4.10 (m, 7H),
2.8-2.75 (m, 2H), 1.26 (d, J= 9.1 Hz, 6H), 1.20 (d, J = 6.8 Hz, 3H); EST' MS: m/z (rel intensity)
428.0 (100, M*-H).

(S)-3-[2-(2-Hydroxy-1,2-dimethyl-propylamino)-pyrimidin-4-yl]-2-(2-methyl-
benzyl)-6,7-dihydro-5SH-pyrazolo[1,2-a]pyrazol-1-one: 'H NMR (300 MHz, CDCl;)  7.98 (d,
J=5.1 Hz, 1H), 7.29-6.98 (m, 3H), 6.85 (d, /= 5.1 Hz, 1H), 6.52 (d, /= 5.1 Hz, 1H), 4.30-4.10
(m, 4H), 3.99 (q, J = 7.2.Hz, 1H), 2.88-2.72 (m, 2H), 2.26 (s, 3H), 1.26-1.15 (m, 9H); ESI" MS:
m/z (rel intensity) 408.0 (100, M'-H).

(S)-2-(4-Fluoro-benzyl)-3-[2-(2-hydroxy-1,2-dimethyl-propylaminoe)-pyrimidin-4-yl]-
6,7-dihydro-SH-pyrazolo[1,2-a]pyrazol-1-one: 'H NMR (300 MHz, CDCl;) § 8.15 (d, J=5.1
Hz, 1H), 7.12-7.05 (m, 2H), 6.88 (dd, J="7.2, 1.8 Hz, 2H), 6.72 (d, /= 5.1 Hz, 1H), 4.28-4.06 (m,



159 pyrimdin-4-ylam no 2-chl orophenyl 160

pyrim di n-5-yl am no 2-chl orophenyl 161 pyran-4-ylam no
wa2doseenephenyl 162 pi peri di n-4-yl an no 4-fl| uoPCpeIvy4/037264
163 pyridin-2-ylam no 4-fluorophenyl 164

pyridi n-3-yl am no 4-fl uorophe?rgfyl 165 pyridin-4-ylam no
4-fl uorophenyl 166 pyrim di n-2-ylam no 4-fl uorophenyl

167 pyri m di n-4-yl am no 4- fI uor ophenyl 168

815 i 2P LR P e BIREPHL 20 NS b o) 3121 o

M'eHpri ses the third aspect of Cat egory . Pr epar ati on
of
2- (2-chl or obenzyl ) -3-[2-(tetrahydro-pyran-4-ylam no)-p
y ri mrdé third -asﬁe};t-of Category 11 relates to R units which are substituted or unsubstituted

hgt&qoasfotl 6%“16? or. e‘(e anling[nB% ﬁg@%r%%%ﬁane cles_olf 3 (1)110% are c%scnbed herein

berew hangsa/itonyl - pyri m di n-4-yl ) -6, 7-di hydr o- 5H pyr azol
o[ |, 2-a] pyrazol-I-one, 8, (0.20, 0.26 nmol) in NW (2
m.) is added am no tetrahydropyran (0.09 ni, 0.78

nol ). After stirring 1.5 hwersvat 90 C, the reaction
mxture is dil uted—with-nethanol /fand\ gnrl:c
purified by r evler $€d phase |ICﬁJI d chr ojrat ogr%phy (C

CN wat er/ | % TFA) Tgs af|for ré}m?la&ﬁ{g% OT 2.y Pasdyl ef
product. H NVR [(300 MHz CDO d 830 (d 1 =571

IH), 7.39-7.12 |(m4GH), wpsiindtylapine 5 12-psthylppyny]

4.10-3.94 (m QHy 7B 60" 1 >
oH), 2.95-1.95 |(m  2H) %yrﬁn@ lasngm% mleé’%%ﬁef

mz (rel intensi t)¥§8 476. (DYI(Idl@G ylawmf!-l) Thaefhylpheryl
aspect of Categot )[4 et ?hﬁﬁllry%} né'”” bZ-M%fhﬂbhgﬂy'F

substituted or junsubstlitd OXY of
al kyl enearyl oxy,, nénm- I [ myhmlt@n -2yaangihoes| oF-mwethiylphergit e

descri bed her ei p—belowtn-Tapte WYH+—FABEEW11+—Noi R
Rl 169 phenoxy |2- ng[ IW@W”%’%‘“&I—I ’?’ i E’B‘?&V‘
2- et hyl phenyl [17158- chlpgf@mﬂ@hmﬁo nethﬁiemb@ﬂydyl

N

153 pyran-4-ylamino 2-chlorophenyl
154 piperidin-4-ylamino 2-chlorophenyl
155 pyridin-2-ylamino 2-chlorophenyl
156 pyridin-3-ylamino 2-chlorophenyl
157 pyridin-4-ylamino 2-chlorophenyl

158 pyrimidin-2-ylamino 2-chlorophenyl

159 pyrimidin-4-ylamino 2-chlorophenyl

160 pyrimidin-5-ylamino 2-chlorophenyl

161 pyran-4-ylamino 4-fluorophenyl
162 piperidin-4-ylamino 4-fluorophenyl
163 pyridin-2-ylamino 4-fluorophenyl
164 pyridin-3-ylamino 4-fluorophenyl
165 pyridin-4-ylamino 4-fluorophenyl

166 pyrimidin-2-ylamino 4-fluorophenyl

167 pyrimidin-4-ylamino 4-fluorophenyl

168 pyrimidin-5-ylamino 4-fluorophenyl




172 2, 6-di chl orophenoxy 2-net hyl phenyl 173

2- met hyl phehoxy 2-net hyl phenyl 174 2, 6-di net hyl phenoxy
wQ200sieBphenyl 175 2-fl uor ophenoxy 2-net hyl phrey/USH86037264
2, 6-di fl uorophenoxy 2-nethyl phenyl 177 phenoxy

2-chl orophenyl 178 2-chl orop oxy 2-chl orophenyl 179
3-chl or ophenoxy 2-chl orophenyl 180 2, 6-di chl or ophenoxy

2- chlorophenyl 181 2- et hyl phenoxy 2-chl or ophenyl 182

2, 6- h 0 I 2-fiu henox

5l ¢ h;j[l r fo p r%l %% 8%%315 8}; hg F%P%gtﬁ%l é%gm Gund WhicR %ompr?seé’ the third
asghecthif Caepdredly| 185 phenoxy 4- fluorophenyl 186

2- chl orophenoxy 4-fl uorophenyl 187 3-chl orophenoxy

4-fl uorophenyl 188 2, 6-di chl or ophenoxy 4-fl uorophenyl

189 Prepaestinn ¢f 2R ahlprabentylied-Bplietrallydi®pyran-4-ylamino)-pyrimidin-4-yl]-

ey

rriEthanésoﬂfdrﬂ%yrgnldﬁl-éayIMGﬁ-dlhyﬂTd 5H}gymz(ﬂasfﬂ)J2€a]py&azbhEone 8 (0.10,0.26
repa ' f. a oun ch h ...

R CnDlis 145 PR s tB 587 Aot string 1.5

houit er9ved| e &a&lofnrrmmuﬁoh&lmedl witldeghanob@el5 k) endis ginified by reversed
r epar. t|o o o

pgaseﬁ Ffbfp%tgﬁrfmwcé‘swwmeh{Wﬁaﬁ THrdihma (41%)-of thp dgfired

fb)ddétolﬁNm @mo |MI-EZ bDZHﬁB F&HOB(ZQI k4 cmem)m 3a7sgl(m; 4}@16 57(d,J=

phen

SO Ay e By 360 6P 2 B 8258 i B 1453 Gnattn. L6s-
180!(m, 2D ESIV: hn/z (B8] bRénsiy

tenperature a solution o

2- (2-chl or o- benzyl) - 3- (2- net hanesul f onyl -
1) - @nd fcﬁil!rth)i & &Ua@gfar@mél%i to & @HitR Whth Ate subs@ififed & unsubstituted

l406.0 p@ODSMMIH), at room
pyrimdin-4-y

aI(yloxy or gli{ylenearyloxy, non—hlrrﬂtn;rgl_éiar(nglesnl_ Wﬂlgh a?g geesgrlbed herein below in Table
VIIIL
TABLE VIII

No. R R'
169 phenoxy 2-methylphenyl
170 2-chlorophenoxy 2-methylphenyl
171 3-chlorophenoxy 2-methylphenyl
172 2,6-dichlorophenoxy 2-methylphenyl
173 2-methylphenoxy 2-methylphenyl
174 2,6-dimethylphenoxy 2-methylphenyl
175 2-fluorophenoxy 2-methylphenyl
176 2,6-difluorophenoxy 2-methylphenyl
177 phenoxy 2-chlorophenyl
178 2-chlorophenoxy 2-chlorophenyl
179 3-chlorophenoxy 2~chlorophenyl
180 2,6-dichlorophenoxy 2-chlorophenyl
181 2-methylphenoxy 2-chlorophenyl
182 2,6-dimethylphenoxy 2-chlorophenyl
183 2-fluorophenoxy 2-chlorophenyl




the reaction m xture. After stirring .5 h at room

tenperature, the mxture is diluted wth aqueous
wa@anoanat2ed NaHCO . The aqueous phase i s extracPerUsivneas7264

times with CHCI 3 and the conbi ned organi c phases are

washed with aqueous saturatedNaHCO , dried (MSO",

filtered and concentrated in vacuo. The crude residue

is purified over silica (5%|\/EO—|/CHCI ) to afford 100

g of the desired—profgpuct—as—a—yettov ..u -NIVR (300
Miz, CDO ) |d 8763 (Ho-diuiophiepdyy 1°f°121hfn>(1t 3=
7.8 Hz, 2H), 1850 (d Jpﬁen'axyfl Hz IH)4 ﬁu&eph%nﬂlo m

7H), 4. 16 (th—] 9 Hz 07 (s 9l (
J = 6.9 Hz, [2HPS 2. 612 E*&%falahenﬂaw— ! 4 8“@01)18“1@ 5. 9
Hz, 2H); ESI 7 M Z 4 ERbropHeh&HS! T ) ﬂﬁ@orgpﬁeﬂﬂo M

+H). The conpaunds which conpri'se Category || t he

present i nventlis8n | arks-dicliowphepero- | 54#- ﬂwrale@md[l 2

] pyrazol -1 -on fravi TR a] 32 t—aspect
of which rel ate%‘% tto ?ﬁ%ﬁ?gﬂe\/\gﬁh gescé e%%ld herein

above, R1 unji t19%hiicl? (adieleélulph«tniomlt ed %ﬂumnlsmb}dt i tuted
aryI, and L [dfiist are SR 1|||"\|r(L =5
non-limting e l19;l;mpl e52 gPor r}}e{é(h are d;zi'glr“fr%lﬁnﬁer Bi N
bel ow i n Tabl elopX.,| TABHAubpMNaoxyl R REfld@8phen@HNHC( O)
- phenoxy 2-'methypheny—3194 CHNHECO)

2- chl orophenoxy 2-net hyl phenyl 195 - CHNHC(O -
3- chiTae eplenpXya doihiig phani of RGrepaatii-§H2Jompound which

cémg@g% i p lﬁq%étﬁ%%%otz)é#@éﬁ% &,Ihélfﬁ]il)}gga%%m% lgléqil\{ﬁc(r@)medl;)te 8 from Scheme
I?de@cr%b@ﬁetr@lﬁ'a&ﬂ%ﬂoxy 2-met hyl phenyl 199 - CHNHC(O -

2-fl uorophenoxy 2-net hyl phenyl 200 - CHNHC(O - ‘

2, 6-di fl uorophenoxy 2-nethyl phenyl 201 - CHNHC(O -
Phemxyarfidl el @RARPI 3- 2-?3111}4 midin-4-yl)-6,7-dihydro-5H-
2-chl f)l?ﬁgpﬁenox @2 chl SP%W g bg(gn NHC 8) e
er%?hl"b‘r?()b]lﬁéﬁtw 1-gneg oGy S@Blﬁelh o phopd (. 1@*&#@@(@101) in THF (4 mL) is

gd ﬁﬁlhg RR1E @@é ¥f a26(f‘5/p hl@ﬁe%ﬁ’&ﬁﬁ Yﬂlnegeg %11 1. Q'{W) Ol feer stirring 5

enoxy hl or ophenyl

CHNHC( O
nfin @Lrgqnntg@m)ytaph@ﬁMl&tlogoéﬁ{%qa}@gp-@ﬂl}qﬂ) 3 (2- methanesulfonyl-pyrumdm— -yD)-
6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one, 8, (0.21 g, 0.50 mmol) in THF (5 mL) is added to

the reaction mixture. After stirring 1.5 h at room temperature, the mixture is diluted with aqueous
saturated NaHCO;. The aqueous phase is extracted three times with CHCl; and the combined
organic phases are washed with aqueous saturated NaHCO3, dried (MgSO,), filtered and
concentrated in vacuo. The crude residue is purified over silica (5% MeOH/CHCI;) to afford 100
mg of the desired product as a yellow solid: 'H NMR (300 MHz, CDCl;) § 8.63 (d,J=5.4 Hz,
1H), 7.47 (t, J = 7.8 Hz, 2H), 7.40 (d, ] = 5.4 Hz, 1H), 7.29-7.10 (m, 7H), 4.16 (t, ] = 6.9 Hz, 2H),
4.07 (s, 2H), 3.91 (t, I = 6.9 Hz, 2H), 2.61 (dddd, ] = 6.9, 6.9, 6.9, 6.9 Hz, 2H); ESI" MS: m/z (tel
intensity) 418.9 (100, M™+H).

The compounds which comprise Category III of the present invention are 6,7-dihydro-

5H-pyrazolo[1,2a]pyrazol-1-ones having the formula:



207 -
CHNHC( O
W@RNSIO) 287

2-chl or ophenoxy 4-f1 uorophenyl

CHNHC( O) -
- 2,6-difiuorophenoxy 2-chl orophenyl
- phenoxy 4-fl uorophenyl

2-f 1 uorophenoxy 2-chl or ophenyl

210 -
211 -

208 -
209 -

CHNHQECQ/US2004/037264
CHNHC( O -

- chl or ophenoxy 4-fl uorophenyl32212 - CHNHC(O -

2, 6-di chl or ophenoxy 4-fl uorophenyl
2- met hyl phenoxy 4-f 1l uor ophenyl

213 -
214 -

CHNHC(O) -
CHNHC( O -

2, 6-di net hyl phenoxy 4-fl uorophenyl 33 215 - CHNHC(O -

2-f 1 uorophenoxy 4-fluorophenyl 216 -
2, 6-di fl uor ophenoxy 4-f|g9{o

conprise the first aspe

present

O Cbz | Cbz 10 Reagents an
CcHdA ; it, 3 hr. CHON
conditions: (b) HPd/C, MOH

of

.
copdi ti ons:

r& 16 hr.

CHNHC(
e The co
qy ry Il

Schene 111
(a) NaOH, H O
/ 10 11 Reagents and
COH+ H

O) -
npounds whi ch
of the

i nvention can be prepared by the procedure
outlined herein belowin Sc

HN C H

the first aspect of which relates to R units which are described herein above, R' unit which are

substituted or unsubstituted aryl, and L units are —[C(Rl2)2]nNR'2[C(R12)2]n—, non-limiting

examples of which are described herein below in Table IX.

TABLE IX

No. L R R'

193 —CH,NHC(O)- phenoxy 2-methylphenyl
194 ~CH,NHC(O)- 2-chlorophenoxy 2-methylphenyl
195 —CHZNHC(O)— 3-chlorophenoxy 2-methylphenyl
196 —~CH,NHC(O)- 2,6-dichlorophenoxy 2-methylphenyl
197 —CH,NHC(O)— 2-methylphenoxy 2-methylphenyl
198 ~CH,NHC(O)- 2,6-dimethylphenoxy 2-methylphenyl
199 —CH,NHC(O)- 2-fluorophenoxy 2-methylphenyl
200 —CH,NHC(O)- 2,6-difluorophenoxy 2-methylphenyl
201 —CH,NHC(O)— phenoxy 2-chlorophenyl
202 —CH,NHC(O)- 2-chlorophenoxy 2-chlorophenyl
203 —CH,NHC(O)- 3-chlorophenoxy 2-chlorophenyl
204 —CH,NHC(O)- 2,6-dichlorophenoxy 2-chlorophenyl
205 —CH,NHC(O)- 2-methylphenoxy 2-chlorophenyl
206 —CH,NHC(O)— 2,6-dimethylphenoxy 2-chlorophenyl
207 —CH,NHC(O)- 2-fluorophenoxy 2-chlorophenyl
208 —CH,NHC(O)- 2,6-difluorophenoxy 2-chlorophenyl
209 —CH,NHC(O)- phenoxy 4-fluorophenyl
210 ~CH,NHC(O)- 2-chlorophenoxy 4-fluorophenyl
211 —CH,NHC(O)- 3-chlorophenoxy 4-fluorophenyl
212 —CH,NHC(O)- 2,6-dichlorophenoxy 4-fluorophenyl
213 —CH,NHC(O)~ 2-methylphenoxy 4-fluorophenyl
214 —CH,NHC(O)- 2,6-dimethylphenoxy 4-fluorophenyl




SCH 11 SCHi 12 Reagents and conditions: (c) EDC,

HOBt, DMF; rt, 22 hr. N SCH 12 13 Reagents and
wa@omdiosizens: (d) DBU, DMF, rt, 2 hr.34 C H O HEBCk2080h37264
13 14 Reagents and conditions: (e) NaOH, THF/H O ; rt,

1.5 hr. d HO\ / SCH SCH 143315 Reagents and
conditions: (f) EDCl, HOBt, DMF, rt, 6 days. N SO CH
15 16 Reagents and conditi ons: (g) Oxone, THF/ MeOH;

1 Iy Ol 16 eatent-s—and—condi-ti
rt, 1I=>5 RS

. Q\J l \ T T \"aAvApAv | L .
RTIR EHOILA oo (o R oM s itm s i e ey
| - OxQ- 32162- phenOMNHYO) di awséldjmll&m@gmgyhvdr qiﬂud(irophenyl

H, 5f |“py+azeloftl2-al pyrazole-2- carboxylic aci
2-chl oro- benzyl am de (17)
The compounds which comprise the first aspect of Category III of the present invention

can be prepared by the procedure outlined herein below in Scheme III.

Scheme 111
0O O
HN o 0 a M
10+ oA = ™
Cos CoH,0 cl N
Cbz

10
Reagents and conditions: (2) NaOH, H,0, CH,Cl,; rt, 3 hr.

0 0 0 0
/”\/U\ b /”\/”\
CyHs0 II\I :> —  » GH5O 1}1 :>
N ! HN
Cbz/

10 1
Reagents and conditions: (b) H,, Pd/C, MeOH; rt, 16 hr.

C,Hs0 Iir
C2H50 3 _° . o N
HN
SCH;

Z N
|
X J\
N SCH;y
12
Reagents and conditions: (c) EDCI, HOBt, DMF; rt, 22 hr.
0O O
CoH;0O N
I d
o) N _—
Z

==

N
N7 scH,
12

Reagents and conditions: (d) DBU, DMF; rt, 2 hr.



Preparation of

2- (2- Et hoxycar bonyl - acetyl ) - pyrazol i di ne-1-carboxylic
waceiod/opeezyl ester (10): To a solution of sodi POT/US2004/037264

hydroxi de (93.0 nL of 1N solution, 93.0 mml) is added

CH d (280 nL) followed by pydazolidi ne-1-carboxylic

acid benzyl ester (15.0 g, 61.8 mmol) and then

et hyl - 3-chl or o- 3- oxopropi onate (11.1 nL, 86.5 mmol).

After stirring the biphasic mxture vigorously for 3

hours at roomtenperature, the m xture is quenched by

pouring into aqueoqs saturated NH4ACI. The '

phase is dried (MSQ filtered and conce F ed in
;;> sifiic
f

vacuo. The g
(109%&t CAc/ hexanes)
desired product. H/NWR (300 NPE cCDA ) d j7.38 (s,
5H), 5.23 (dd, :
4H), 3.65 (d, J&§ 1%.9 Hz, IH), 3. 31 (d\\J/— 15. 9 FE
IH), 3.20-3.15 (nN 2.20-2.04 (m 2HN, (%§

= 7.2 Hz, 3H; ESI M5z (rel intensity), 3% 0(100
M +H). Preparation of 3- oxo- 3- pyrazol i di n- 1 yl

propi oni ¢ aci d 8¢appt and gnéitions ENYeORAEEGLQ i lovir-of

2- (2- et hoxycarbonyl -acetyl ) - pyrazol i di ne- | -carboxylic
aci d benzyl Lester, 10, (15.5 g, 48.0 mmol) in %bOH

(300 nm) i s %1 ushed with Ni t rogen gas. Palladl (1.5
g, 10 wt. i vat ed.car bon) i s“'qddef

react i Bf 23>A hydt ogen bai | oon af f yxe t@ighe
flask and thg sol'utioniis trTTEU‘at penpe ature

m Xtr flltered t hretgh celi and
washed th rov hly w OH The filtrate is N
concentra djgn vacuo Yo afford 8.8 g of the fde
product which ‘sa;used without further purificati OschH,
Pr epar at i on1of 15
3-[2-(2- Vet hy! SULL ARG BhciQihn SREDOENYS - Dyrazol
din-1-yl]-3- oxo-propionic acid ethyl ester (12): To a
sol ution of t he 3-oxo0-3-pyrazolidin-l-yl propionic
acid ethyl ester, 14, (8.8 g, 47.7 mmol) in DBV (165
m.) is ggded ﬁ@th . sulLfanyl - pyricm di
acid (8. '50. Pﬁg ol | owed

1- hydr oxyb

I -(3-di meX
hydrochl ori de (11¢
mxture is stirr room tenperature for
then poured into us saturated NaHCO . g%%pus
phase is extracted thrE® tinmes with EtOAc and t

combi ned organi c phdses are dried (MySO", fil'fered and
concentrat ed i Reagentae! conditieub: (g Pebnd DHBMePHpft, 15he desi r ed
conpound which is used without further purification.
Preparati on of

for hour.

57. 3 nmol ) .

3- (2-net hyl sul fan -pyrinidin 4- I)-I-oxo 6, -dihydro-
razol e- 2 ar [ t hyl

olwt n ofy 3-[ 2, 36
Mne-4=tarb prazo |H -1 -yl

clacid ethyl estery

16 17
Reagents and conditions: (h) NaH, phenol, THF; rt, 1.5 hr.



(9.6 g, 28.4 mmol) in DWF (280 nL) was a"“dded
1. 8-di azabi cycl o[ 5. 4. 0] -undec-7-ene (12.7 nL, 85.2

WO 2005/0)728The reaction solution is stirred for PCTOBS2084/037264
at roomtenperature then diluted wwth H O The aqueous
phase is extracted three time® with CHO . The
conbi ned organi c phases are washed w th aqueous
saturated NH C (x3), drled (MySO ), filtered and

concentrated in vacuo. e is purified over
silica (SWmECPVCHCI ) to %ﬁﬁgigﬂg 1 g of the desired
pr ‘i%&&h- 3

2H),431(t oxyliegeid Hich
2H),274(dddd 7.2, 7.2, 7.2, 7.2 Hz. 2H) 2.61 (s,

|3:|2 & ﬁ@af%‘m%)f 2-3- E(ﬂ]_(gf@cark)/pqxlbacetﬁfgwl\g{ql%f-sqrboxyllc acid benzyl
egtel( (21 OMJW dofitibh @f‘%ﬁmﬁyﬂy'dfﬂxﬂi'e 29340 ML ot | NOS6RrtiBn, 5'3 @i sty B-added

azo o;l 2- yrazol e- 2- car boxy!lic aci

To
Cérlng d@@un@ﬁ fejfovpd by pm%q%gd}nédrqa&ﬁwlwﬁdﬁ%ﬁyhester (1(5 0 f);, 61.8 mmol)
gd %L:l) -@-@ﬂ(ﬁo 8: &bﬁxﬂf)&'té (T 2 IR0 %6, Qéi(?ﬁd?i | Aféer §t1rﬁ)i§ f?h%%%pﬁasw

car oxy ic acid ester, g,
niixfurBMEBOf@Bly Fon)3 hogrsed w@al SERRSNIS: th&mﬁ(rw %‘Encéﬁd 1y pouring into

ﬁlﬁ%lohg daRPrtedHS1 R drean J}ﬁm&% élﬁédQNIgS@JSﬁlltcrré@Qdfcgﬁcentrated in

ours at room terrperat ure then
veawu The eddeNatilio walﬁeﬁ eves gilie 8 pH A w@hexaneg)tp ﬁgf@lidéé 5g(78%
C ﬁﬁg] phgé e i ed
%e\(f)g)gﬁh%ndéstl}e queous Wg%% ext f)aé:?%%@ 5H)5‘§ bgk({d ? 118,84
HZHEH), 4.19467 Gordin2ds 6 §anb.8 Hzalkdk 3.3h(d] drlﬁ@cHz( Mg}s@zp -3.15 (m,

A LR GRS S ) it a0 o e

purification. Preparation

of 3/[’%%?%&(”&“%%)&%%Q%}Jlrflgqlﬁﬁﬂggggggﬁio g%‘mh es@e (lﬂl D\yg)'iutlon of

razol car xyllc ac
ZKthiowyoanbﬂylayétalbmyiBZ((ﬁﬂﬁl): :1- c'ﬁxboaylgabldtbpmyl eter,3L0¢ A15. 5 g, 48 0 mmol)

11{’&%8%{/(? Wﬁgé (f;lrlﬁ‘% Si&\tr(%en Jlgl) le)a_ll E&fﬁgl )&/% GJ}! d}o 8n z,lctiX%:c?d carbon)

i{ 41d@Btoghe Bacti8n mmnhr} Arhgldragemh:labqsanbearfﬁyetcbmnmeﬂa@barmohmluﬁon is

IR AN A YA W ———

thorqughli wittt MyORNThofilpate wdo)leeatrateﬁ hyhoartdaffori §i8c¢eof the crude product
94 mmol ). The reaction

rochlor d
di?%ﬁ“Wﬁ‘Eﬁé&?%%“l atPBomtenperature for 6 days

then poured into aqueous saturated NaHCO . The aqueous

iS extr .
R N ey
oi&-ﬁ)w[ﬁdlﬁdad‘iﬂ'letﬁb'l, esen dlei D a chlutdd of N;@S@x)) -3-1fyirdzoBdind -yh pebpionic
trat in i red o ct
sG] el £ o PP B (P e gntre B RNy qygmidine-
4Malaaoxﬁmcld)(8.d g950119m(ﬂ0d, BlloNd)by 18hyafbx{bknzatriazofe. (12.912, 95.5 mmol)
apd b 7 imfytapigennp 1o iy arsyory (B .57 el
The featidiZnixitd)is stitreli4t fobm tehperafurd fdri22 hai the@poifed idd,aquieoss
7.5, . . . .
saturated NaHCOs. The aqueous phase is extracted three times with EtOAc and the combined
organic phases are dried (MgSOs), filtered and concentrated in vacuo to afford 10.5 g of the

desired compound which is used without further purification.

Preparation of 3-(2-methylsulfanyl-pyrimidin-4-yl)-1-0x0-6,7-dihydro-1H,5H-
pyrazolo[1,2-a]pyrazole-2-carboxylic acid ethyl ester (13): To a solution of 3-[2-(2-



7.5, 7.5, 7.5 Hz, 2H), 2.06 (s, 3H); ESI Ms: mz (rel

intensity) 415.9 (100, M +H).37 Preparation of
w@2q3/omeshanesul f onyl - pyrl m di n-4-yl) -1 -oxo- 6, FETUR3004/a37264

-1//,5/ Zpyrazol o[ | ] pyrazol e- 2- carboxylic acid

2-chl or o- benzyl ami de (16) To3% sol ution of 3-(2-

nmet hyl sul f anyl - pyri m di n-4-yl)- -oxo-6, 7-di hydr o-

li/,5if- pyrazolo [ ,2-a] pyrazol e-2-carboxylic acid

o P BRSSP e 12

(%6 k81 40mm6l) umnmzao) mi)P@dsagEddUB-fiezabixyIe]s msuuuﬁ@etca)en(e (12.7 mL,

Af ter t|rr|n reaction for
oS e o S e e A KOt Bheg wit
50! Thed@Bouphisels. exttittedabiide tiss WitBGHCl; S TRXdohbhiied@ @radhik Phases are

W@m&éxﬁ?%qoﬁrsgﬁéaﬁeﬁ%r&ﬁ%ﬁiéﬁ%”' Tt G PP i vacuo

ThéRsidesis &)@ldﬁdaroo@mtca ‘(@%MBOHHJH-(SQ% ¥idrd 9.0t JIfitfetdeSifed product. IH
I\f)url fication. Preparati

MB 90 Miim C&%ﬂé%ﬁé‘}»ﬂnﬁ HHFP 1) y1-91.@, 7= &l AlzeH) ¢ 83 (67 z 7.2 Hz,

2H§>W3§%P|.TQ[7121?}’Z 21{5’311!0@%%€7221@@&ﬁ?>23’7|4'(&d<ﬁ079' 7.2,7.2, 7.2 Hz, 2H), 2.61
| or o- benzyi a )(1 7 a sol utioh of phenol
(S( @HDQ 39t 1=0¢ HméH) ES Fm/@ Qrehnf)enﬁﬂy) %?dd]e(do%ééh%
hydride (0.05 g of a 60% di spersion in mneral oil,
0.80 nmol ). After stirring 5 min at roomtenperature a
sol Frépanatish 033{(2-nr¢éhm1fesyjmyunydmﬂyrl) tiode-0,74lihydry-1H,5H-

pyr%égﬁoﬁ d?g@f&ig Q-ca o§£l" cio gil gfo a soll]llltlglrl 8f %g metlhglsulf&myl-

pLnid{ned-§8-1epxo, 74nﬁhuﬂn¢ )HJ5H'I5B’WOKOBI lft]pynamlaadaﬂoxydlc ttié ethyl ester,
1%,29 9t(§lf on mmo)f)tlﬁ NZIg r%éf r{nf 1s %&&ed%hlpe%%ls Na%l—!ﬂ {éﬁtmﬁ op m solutlon 42.0

ature he ed W aqueo
nﬁr&ﬂ)u ITat edutidakiCTined Tdrd 8 Aqure atrsom keaperatuse thxd d1hm¢de»ﬁthuébus

s NatIe s 0l PR A5Gy BB eRY M Ry SRR frous phasess
thenadeifitd @tpEl wih ¥qeols. INTHE! ad extencted sividereith SHOU The ednbined
o345 ST D ) R Bl e i
plodtkt hied i sed ®ithdNHurth&. po&ifi¢ationd = 5.1 Hz, 1H), 8.49

(d, J =7.2 Hz, |H), 7.49-7.20 (m 9H), 4.72 (d, J =

5.4 Hz, 2H), 4.04 (t, J = 7.2 Hz, 2H), 3.98 (t, J =

7. 2 Pripardiidn, of 2-(5me(iythatfanyl-pyritidin-46y19]-050-6,7-dshy@lr 641 H,5H-

2H) ; | MB: & [ 462. 1
Aol ok A i g

mdth1stifadOL-pytinadib-alipwokgs, ardehytntH, 5 Mipiiafdo[e Raipredledi-carboxylic
aqig. ,14%%5, 58 o391 b et e 3 PSS, £Fs SAL BIORNIF (3 1L is

ad de@X Qrydrok PreRAOETHONY (mllrg msdlnﬁncﬂ) z}ﬁ|d)the§ 17(3d111h¢tﬂy1@ninbl,p&iflyg 3-
PO T O8N I
te(rﬁ)eraﬂllr'g for 8 de?y@ t}(eﬂ pou]reélnﬂo ddﬁeouls Edturat8d ﬁ@HCdQ Thé aque%ug-phase is
e)gragteﬁylth thl;?:e times w1th(EtC)Ac and thé combined Iogir)aﬁw Z)hadégs a(rg washed with aqueous
saturated NH4Cl, and H,0, dried (MgSO,), filtered and concentrated in vacuo to afford the
desired product which is used without further purification: 'H NMR (300 MHz, CDCl3) & 9.49
(bd s, NH), 8.69 (d, J=5.1 Hz, 1H), 8.16 (d, J = 5.1 Hz, 1H), 7.44-7.37 (m, 2H), 7.25-7.19 (m,
2H), 4.70 (d, J=5.4 Hz, 2H), 4.41 (t, ] = 7.2 Hz, 2H), 4.14 (t, ] = 7.2 Hz, 2H), 2.78 (dd, J = 7.5,

7.5,7.5,7.5 Hz, 2H), 2.06 (s, 3H); ESI" MS: m/z (rel intensity) 415.9 (100, M*+H).



2H), 7.41 (dd, J =8.1, 1.5 Hz, IH), 7.34-7.21 (m
5H), 7.03 (ddd, J = 7.5, 7.5, 1.8 Hz, IH), 6.94- 6.85
W@ eqosiokes7 4. 09 (t, J 7.2 Hz, 2H), 4.01 (t, J =PCT/RS1}4n4/037264
2H), 2.62 (dddd, J = 7.2, 7.2, 7.2, 7.238 Hz, 2H); ESI
M5: mz (rel intensity) 447.987 (100, M+H); HRVS nfz
calcd for CH O NO (MH+) 462. 1333, found 462. 1320.
The conpounds whi ch conprlse Category IV of the
present invention are 6, 7- - 5F-pyrazo

| .2
1 py rPaﬁmratlwnoqfés@ﬂ%ﬁ%@s‘tli?@ylr&wﬂav4 pd)rlrpéofﬁr7-§'£w<k§p¥ééﬂ-
p%azmncilafp?l'ﬁbl@& &%ﬁyﬂ@é&&Z%ﬂoWbéﬂzﬂaﬁﬁﬁQM)@% aﬁ@fuﬁblﬁof 3-(2-

., Rlunit whi are substituted or unsubstitute

rrmﬂy'llsulfaw&pﬂlr@ﬁmt"sylkﬂ@XOF@(@})C‘H] 1HM&Y&Z%°E%almr%%?f%rboxyhc
B - cqlﬁalf@ﬂentzﬁgﬁfdg elrS EOQOngD ay ﬁm{b@rﬂi’ FRYIVAOH 8 mL of 1:1 mixture) was

non-limting exa fes of which are described herein
a@@d@mwwasbluéo Opapt@ (priasgum RerRtyngonpsybfateh oieyHz0 (8 mL). After

%ﬂﬁ&ﬂ&éa@ﬁ&%% 1. g%%t %oﬁnérf?ﬁe%l!i}g qgg%l%oﬂ%@ﬂdu%ﬁﬂ%'aq@e%@s saturated

I'or ophenoxy 2- et hyl phenyl 6- di ch|] or ophénoxy

N2H&6: h Fhapaepenpis p@qlszxw@tqdwlwr%&@x 9432 Histcybigpéprghnigpipses are
e TEA TS ES DY ERAONATE Soiins o s

vadbutghdworyifatidnl or ophenyl 226 2- chl or ophenoxy

2-chl or ophenyl 227 3 -chlorophenoxy 2-chl or ophenyl 228

2, 6-di chl orophenoxy 2-chl orophenyl 229 2-net hyl phenoxy
2 crﬂrgna@mmfll OB Phe R S 72Uy ol BoHERyRaZolo[L.2-

1ef- UAHERIKENONS- c%loci‘ﬁ heh i {17)’-3?0 a solution of phenol (0.09 g, 1.00
uoro enoxy 2-c
mmol) in THF 2 mL) is added sodium hydrlde (0. 05 g of a 60% dispersion in mineral oil, 0.80
mmol). After stirring 5 min at room temperature a solution of 3-(2-methanesulfonyl-pyrimidin-4-
yl)-1-0x0-6,7-dihydro-1H,5H-pyrazolo[ 1,2-a]pyrazole-2-carboxylic acid 2-chloro-benzylamide,
16, (0.18 g, 0.40mmol) in THF (3 mL) is added to the reaction mixture. After stirring 1.5 h at
room temperature, the mixture is diluted with aqueous saturated NaHCOs. The aqueous phase is
extracted with CHCl; (x3). The combined organic phases are washed with aqueous saturated
NaHCOs3, dried (MgSO,), filtered and concentrated in vacuo. The crude residue is purified over
silica (5% MeOH/CHCI3) to afford 110 mg of the desired product as a white solid: 'H NMR (300
MHz, CDCl3) 8 9.59 (bd s, NH), 8.75 (d, J = 5.1 Hz, 1H), 8.49 (d, J = 7.2 Hz, 1H), 7.49-7.20 (m,
9H), 4.72 (d, J = 5.4 Hz, 2H), 4.04 (t, ] = 7.2 Hz, 2H), 3.98 (t, ] = 7.2 Hz, 2H), 2.57 (dddd, J =
6.9, 6.9, 6.9, 6.9 Hz, 2H); ESI" MS: m/z (rel intensity) 462.1 (100, M*™+H); HRMS m/z calcd for
C14H;0CIN;sO; (M+H+) 462.1333, found 462.1320.

The following are non-limiting examples of compounds according to the first aspect of

Category III.

1-Oxo0-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-1H,5H-pyrazolo[1,2-a]pyrazole-2-
carboxylic acid (2-chloro-phenyl)-amide: 'H NMR (300 MHz, CDCl3) § 11.53 (s, NH), 8.79
(d, J=5.1 Hz, 1H), 8.50 (dd, J=8.1, 1.5 Hz, 1H), 8.41 (d, ] = 5.1 Hz, 1H), 7.48 (t, ] = 8.1 Hz,
2H), 7.41 (dd, T = 8.1, 1.5 Hz, 1H), 7.34-7.21 (m, SH), 7.03 (ddd, J = 7.5, 7.5, 1.8 Hz, 1H), 6.94-
6.85 (m, 1H), 4.09 (t, J = 7.2 Hz, 2H), 4.01 (t, J = 7.2 Hz, 2H), 2.62 (dddd, J=7.2,7.2,7.2,7.2



233 phenoxy 4-fl uorophenyl 39 234 2-chl or ophenoxy

4-f 1 uorophenyl 235 3-chl orophenoxy 4-fl uorophenyl 236
wQ2@s042B1 or ophenoxy 4-fl uorophenyl 237 2-net hp¢posIwox937264

4-fl uorophenyl 238 2, 6-di net hyl phenoxy 4-fl uorophenyl

239 2-fl uorophenoxy 4-fl uoropienyl 240

2, 6-di fl uor ophenoxy 4-fl uorophenyl The conpounds which

conprise the first aspect of Category IV of the

ent..invention can b r re rocedur
iy Rt RS i ) S R ! el G e o
(MEH+H{d. 1883, Reageae. $3200nd condi tions: (a) :
n-butyllithium D PA THF -78 C, 30 min. N 'SCH SCH
18 19 Reagents and conditions: (b) Dess-nartin

per | qelé B undd Wdich Jompﬂ;sef@ate%@ryﬁ%f ﬂﬁ@rbslx&fllfﬁnﬂﬁﬁlz@@@ 17 Hihydro-
re ux

condi tions: g razglldlne
Sé’cyéira@;eiﬂ[lz%y BY1a7Rls ﬁ’é‘ﬁthé e fgmeiRt i ons: (d) |,
CCl Vpyridine; 0 C, 30 mn. | SCH 21 22

the first aspect of which relates to R units which are described herein above, R' unit which are
substituted or unsubstituted aryl, and L units are -[C(R'?),]— wherein two R'? units are taken

together to form a carbonyl unit, non-limiting examples of which are described herein below in

Table X.

TABLE X

No. R R'

217 phenoxy 2-methylphenyl
218 2-chlorophenoxy 2-methylphenyl
219 3-chlorophenoxy 2-methylphenyl
220 2,6-dichlorophenoxy 2-methylphenyl
221 2-methylphenoxy 2-methylphenyl
222 2,6-dimethylphenoxy 2-meth}§1p11eny1
223 2-fluorophenoxy 2-methylphenyl
224 2,6-difluorophenoxy 2-methy1pi1eny1
225 phenoxy 2-chlorophenyl
226 2-chlorophenoxy 2-chlorophenyl
227 3-chlorophenoxy 2-chlorophenyl
228 2,6-dichlorophenoxy 2-chlorophenyl
229 2-methylphenoxy 2-chlorophenyl
230 2,6-dimethylphenoxy 2-chlorophenyl
231 2-fluorophenoxy 2-chlorophenyl
232 2,6-difluorophenoxy 2-chlorophenyl
233 phenoxy 4-fluorophenyl




Reagents and conditions: (e) isopropyl magnesi um

chl oride, 2-chlorobenzal dehyde, THF; -40 Cto 0 C, 1
wWhres8CHSECH 22 2341 Reagents and conditions: PET/UNMION/037264

CHdA ; it, 18 hr. SCH SO CH 23 24 Reagents and

conditions: (d) Oxone THF/ Me@9;, rt, 1.5 hr. SO CH 24

25 Reagents and conditions: (h) phenol, NaH THF;, rt,

1.5 hr. EXAMPLE 4

2- (2 Chl ornhpn7m/ ) - 3- (') nhanr\vu V- m-di-pn-4 \/I\ 3, 7-d

i hvdr o- 5Hpyr a2d o] Z?hE’F‘f?\l}?@ﬁSI o1 Jontt E‘%Sliheiﬂﬁle

fol | owi ng IS &spr Jced@rcﬁlo}d%hedosw pre=pa4-ﬁﬁd>re Phel
2-net hyl sul fanyl - pyrini dine-4- carbal dehyde ,'-ld,'-mf ed

fromthe pfoc¥dure ol GHIChBlf@@e&%‘Ek et 4fluorophicayh Ber .
97, pp 3407=-3#4L7 (196 I ne el Ao bEhEr ence.
To a 12 L -ng?i flaskﬁin%ﬂﬂﬂl ne nnspwe?% Pg

charged N, I\ d23%et 1y| 26{dnnﬂ1m11d1@n®<|yrret hy4-flaerephehyl( 801 g)
and pyruvi ¢—algehyde—dirnett etalr (7 A9 _"ile
mxture is|hedted|to Pe Oﬂyﬁ$or houns 4ﬂ3mg@““1' cl
time the teénpeioat Ur ez;deﬁﬂle)mmoﬁcyom ab@ﬂuOrmpl&nﬂ t 0
about 80 Cl—TFhe—soluti+on—ts—cooted—andrethanot \'-r L)

is added to dissolve the crude residue. The sol ution

I's t haacsagphed vﬂ@ch%n@némﬂe fisi A3pacest C(a@@ﬁrygV of therévorkt)invention

is added. After all ow tur “about

of b prepared %&}em%fﬁa%r'gﬁé‘%ﬂ?m € Wlf n?ﬁsaﬁ) i s added
in 4 equal portions over 1 hour mhlle mai nt ai ni ng the
solution tenperature in thg ran of 18 - 28 C. The
mxture is42 stirred for SPHEHFLY at roomtenperature,

cooled to 20 C, then nethyl iodide (2 kg) § s added
over 1.25 hours while mayptaining the reac '8
rrrng 1s
OHet hanol

tenperature in the range of 17 - 29 C. St
continued fo i hojur s at Qm t enperat ure.

eating the
4. 46 kg of

and unreac yI+||oN)§s|s Tenoved by
solution at 35 C'@0 to car oduce ab

a dark residue which is partitioned betWweerf 14 L of
water and 5 L.of ethyl acetate. The vvateNTé\?‘;Ai on is
extracted a second tine with ethyl acetate,

organi c |l ayers conbi ned and concentrated i mgvacuo

Reagents and conditions: (a) n-butyllithium, DIPA, THF; -78 °C, 30 min.

SCH;

18 19

Reagents and conditions: (b) Dess-martin periodinane, H,O; 1t, 1 hr.



too afford 685 g of an oil which is purified over

silica to 522 g of 4-di nethoxynet hyl -
woredolph=et f anyl - pyri m di ne. The di met hyl acet aPCT/US2004/037264

obt ai ned above is then hydrolyzed to the free al dehyde

by heating to 60 C for 3 hourd in 1M HCO . Wrkup for

neutral using ethyl acetate to extract the product

affords 347 g crude product which is purified over

silica to afford 401 g of 2-methyl sul fanyl pyrim di ne-
4- car bal dehyde. Pr par&tlon of
u

3- hydr oxy- 3- ( 2- net anyl - pyrim i ad=¥l ) - pr opi on
c acid tertbutyl (18): To a colNd Qp sol ution
?%.7 m., °4Q.5 nmo in THF (130
se n-butyllithi 16.2 nL of a 2.5
M solution in h

xangs, 40.5 mmol). /[TheNm xture is
stirred for 45 erE; 0 C then th N&Jkytion is cool ed
to - 78 C. f~-Butyl &cetate (5.5 ni, 40s&mol) is
added dropw se to the reaction m xture. After stirring
40 min at - 78 C, alolution of 20

2- met hyl sul f anydagepydnbl tondiicne cfpyaaridia) tahyme 465. 0 g,

32.4 mmol ) is added dropw se. After 30 min at - 78 C
the solution is poured into aqueous saturated NH4AC.
The aqueous phase ®s extracted with QAc. The organic

phase is dried (M filtered and peeqtrated in
vacuo. The crude r IS purifil oveZ:; lica (5%
es) to

Et OAc/ hexanes, fol
afford 7.2 g (82% of the desifed product. H

of dii sopropyl amn
m.) is added dro

NMR (300 MHz, d 8.52 (d, J £5 Hz, IH, 7.22
(d, J = 5.1 Hz, \H/{ 5.00 (dd, J = 36HzIH)
2.93 (dd, J = 16.%, ‘9§ Hz, IH), 2.70 = 16. 5,

7.8 Hz, IH), 2.58 (s, 3?0, 1.46 (s, 9H); éSI M5: mlz
(rel intensity) 2712d (85, M+H). Prepdaration of

3- ( 2-met hyl sul %e%&i t anﬁ’yoﬁdltﬁ;hsd j_I’L, C]Xl}p}ndﬁe,@)@?,(ﬂﬁ&pl oni ¢
acid tert-butyl ester 0 a solution of

3- hydr oxy- 3- ( 2- nethylsulfanyl pyrim din-4-yl)-propion
c acid tertbutyl ester, 18, (5.6 /8 0.9 mMmuol) in CH
Cl is added Des®2 Martin periodi n§ 10Q7 g, 25.1
mmol) followed b (0.5 nm., 25 II;::t>er
stirring 1 h rogm tenper at ur ey i lution is
poured into aque turated Na Sy Th ous phase
is extracted with CH A —, thén EtOAc. THe conbi ned
organi c phase dried (MgSO*, filt
concentrated KO W cuo. The crude resiguefis purified

over silica (1 c/hexanes) to af fdr g (95%

yi el d)43 of the deS|red product. HNWVR (300 , CDCI 3)
(observed 3 1 n1xhure of enol eto tautoners) eno

¢ au}ggeggand ?]ondltlogs (3 ) 1j9éroﬁy]|n1_ﬁn siugl%ggi?i% é-gﬂl(ir%'sngakghyéezjf%% I—4b%(i_t§ 0°C, 1hr.
1.57 (s, 9H); ESI Ms: mz (rel intensity) 269.1 (30, M
+H) .




Preparation of
3-(2-net hyl sul fanyl - pyrimdi n-4-yl)-6, 7-di hydro- 5H pyr
wW@2wboj1282- a] pyrazol -1-one (20): To a sol uti oPCD1S2004/037264
3-(2-met hyl sul fanyl - pyri m di n-4-yl)-3-0x0-propionic
acid tert-butyl ester, 19, (818 g, 25.4 muol),
pyrazol i di ne-bi shydrochl oride (5.5 g, 38.1 mol ) and
4- angstrom nol ecul ar sieves (8.5 g) in toluene is
added triethyla ) <. JNe reaction
mxture is sti r?l]‘eeﬁfe‘ftsandoc giﬁlgnﬁr ?Z’C}mf]?rt ®"The sol ution
is filtered through celite and washed with ether. The
resulting ye wsolid is purified silica (10%
MeOH chl or o tQ afford 5 g of i ed product

as a yeIIow NVR (300 MHz, =D i_8. (d, J
d§§_51Hz,CI|H) osﬂ“ém),
, 3.80 (t, J NAE~2ZH) ,

= 5. Hz, |
4.26(t,J:7

), 7.5, 7-577.5 Hz, 2
rel intensity) 249. (

=20

| d

)

2.62 (dddd, J 2
3H); ESI Ms: niz
Preparati on of
2-i odo- 3- ( 2- rrethyNs’Lé{f nyl - pyri m di n- 4- y
- 5Hpyrazol o[ |, 2-a]pytdzol-1-one (21): To 04
solution of 3- (2 methyl sul f anyl - pyri m di n- 24

4-yl)-6, 7-di hydro-5H pyrazol of | -I-one

(4.7 g, 19.1 niEEPS 5 ¢EPEGh ’E"é"tﬁ&ﬁ% gelfpyrl di ne

(140 nL of 1:1 mixture) is added dropw se a solution
of iodine isa=carbon tetrachloride/pynidine (80 nL of
m xture). @ sgirring at CI:fo t he

ice-bath i & rénovad at. the m xtur irreqd at room
t enper at ugé. 3tirying at regm temératury for 1
hour, the r eag [ ' -/ NRNO-B: ous

(x3). The conbi #& or gani ¢ phases are
filtered and ca rated in vacuo. [112
yellow solid is (fied by silica gel ® A1 phy
(5% MeOH chl or of or ¥t %3 afford 4.2 g of the’de
product. H NWVR (3094|\/Hz CDdl ) d 8 72 (d,255 1 Hz
IH),797(d J 5.1 | H), Hz, 2H),
4.10 (t, J = 6.%pe¢ps andzﬂ)d“wfﬁ (l?ah%a% TH§ 1. %“9 6.9,
6.9, 6.9 Hz, 2H), 2.62 (s, 3H); ESI M5 mz (rel

intensity) 375.0 (100, M +M@{)ar ation of
2-[ (2-chl orophenyl) - hydr ok ]-3-(2-net hyl sul fany
| - pyri mydbEifdorobenzoyl)-3-(2-phenoxy-pyrimidin-4-y1)-6,7-dihydro-5H-

yl)-6, 7-di hydro- 5H pyrazol o[l , 2-al pyrazol -1-one (22):
To a ol d (-40 O Suksalliplvgpazal-Tonc B8

i odo- 3- (2- et hyl sul fanyl - pyri m di n-4-yl)-6, 7-di hydro-5
H | of I l-]- 0. 40 7
rm&y ;Fgg ?pllt?r%qu(lga ]%pgglerd]?é ?‘gdmggépagﬁwgémethylsx%fanyl-pyrlmldlne 4-

' & bk, HrBucRRk Blal OChdn. 259, P 3497-3417
c&ﬁ&i{}’_éh@ﬁ’é’id’aﬁ@@ﬁ&ﬁtﬁé‘"ﬁr%?ter stirring for 36 mn at gﬁo C,
(E64)ineludedersin by refetenes obenzal dehyde (0.16 niL, 1.40
mmol )r, SSIZQ,déjﬁ&’:k %EM‘%%erthﬁﬁosﬁ)ﬁé}Q Isi cﬁzﬁééﬂ T}il)NJJlﬁleﬂh 1- formamlde

al | owe warmto C over

h
dipetint ety K301 gd end pygl\qu«ql@hmqbylggqt@} (B0« Tng @xture is heated to

reflux for 18 hours during which time the temperature decreases from about 109 °C to about 80

°C. The solution is cooled and methanol (4 L) is added to dissolve the crude residue. The
solution is then cooled to 20 °C and thiourea (892 g, 11.7 mol) is added. After allowing the
mixture to stir about 15 minutes, sodium methoxide (741 g, 13.7 mol) is added in 4 equal portions

over 1 hour while maintaining the solution temperature in the range of 18 — 28 °C. The mixture is



The aqueous phase is extracted three tinmes with Et OAc
and t he conbi ned organi c phases are dried (MgSO ),
wo 2dosme287 and concentrated in vacuo. The crudePCEESIINE037264
is purified over silica (10% MeOH chloroform to
afford 240 g (58% yield) of d&sired product. H NMR
(300 MHz, CDO ) d856(d J =51Hz, IH, 7.78 (dd,
J =7.2, 1.8 Hz, 734718(m2H) 7.01 (d, J =

stgrr%i(fglz‘zs 17(1'}1};2 qﬁrc?og’%ﬁ%m ga@g_%ogleﬁéq_g)o %E%en %}hyﬁ,yo 1d% pelfg) is added over

1123theRS whilg m3ihtaining thOfactivh 'tehﬁperaRﬁ@ﬁahﬁﬁthbf aff - 29 °C. Stlrnng is

2- (2-chl b
cpe G By GRS HGRRGEIS| TSRS AL el g i
rarfovad 5Phdatih@he Sblutdon[af 25 ‘IUT@OIOQOIB fagryduke Et}ddf QXG’kgTEﬁafdéﬂd residue

2-nmet hyl sul fanyl - pyrim dr o-
g‘éqlwqrtltg)ngc} W%ch}ﬁ I ofdxﬁl@r alggi L e%etl%}é a@etatcb %actroﬁ
eh@acf%d)a sé%%{l@glﬁgﬁltﬁ@thg?d&?tﬁﬁ t&é M)garﬁé(ltasi@s édhab3ikdGind Serféhtrated in vacuo
er stirring faor hours at roo erature,
tqarpdfopd 685erf ap g1l pybjeprds il GgHeade P Soldimomae ih
nﬁﬁwﬁhumniﬁﬁmﬁﬁhkrate |s concentrated i n vacuo. The
crude reésidue is purif over silica

Me OH/TéR Bigrebige)al %alaqdfaawf 1&@5%@%@%&? W dfye glflehygby heating to
6@ es 'fdrgqlo{ﬁrﬁl) Yy HCf’| W‘Mﬁq‘ %@fgeu%lzusar-l 1 doeteGo B8ractthe ﬂro'u"'uct
aﬁor;ds B4 wde Hrpguct Wl(llglgm pyrifies OV sﬂg;p.nto af@r@fﬂol_l')( 3 of723r§1ethy7151§fany1-
pggmm%@éb-ca{]baﬂﬁh& = 7.2 Hz, 2H), 2.76 (dddd, J =

L2, 1.2, 1.2 72HZ 2H) , 263(5, 3H); ESI Ms: mz

(reI intensity) 387.1 (100, M +H). Preparation of

é) %d}a%&pdﬁ %ZMLJX 35% {Eﬁ%lF'ﬂﬁ%§pl!’)tr%Mkﬁ- -%"r)'pm)ﬂbﬂc ﬂcﬁl tert-

razol
bﬁtyl asteall 8 |To>ra @fd (2 CESO&}WIO@ piodilgemenydnyingS(7omL, 40.5 mmo ) in THF

( tngfy)l f %de@@%k)wﬁgﬁ Ibmyﬂlélgurﬂ %é QIgE'OZa g'S%gd’lﬁ)uq%;h éé{aﬁ%ojf(pS mmol).

razo
ThERNE Ok s(uﬁedrtor 85 min 4t Or?Cxthmtéé sql@loadw@dled oA §e t@tt-Butyl acetate

| 0
(% 8@246} § minolgx ” wﬁ 511)0})\(&/%% gﬁezig&'é{”o? i ! gg?tgxtsstﬁlrnfrnfgnﬁ)mlﬁ gt -78°C, a
solatat ofdﬂnéth)ylsulfaﬁylipgumlcmte -4 gormldebyded$ 8 gu2et mineb is added dropwise.

A;F%ﬁg Il&glnaﬁ :'1288 46&0 Iﬂlrés%cgl)l(ltl?n LIS Pgugg(f 1% g&ei%héjgaﬁ}nﬁgd ﬁ‘ﬁ%The JCEI%OUS phase

id ?ﬁaﬂmitlgﬁtg)m g&g z??mh plsesisdrial (MgS@IL) , fiktySOdd, concentrated in vacuo.
o [

Tifhg g%ﬁswetlﬁBﬁrtl Sy esi Aies gSu}r) | %d/ e dnes I}glo%veg %g tz%%q%%&hexands)

tc_zaffo%d ¢hleqeTh @mﬂ)ysf the aes«irad ploénra X‘y{ mlymzu (aﬁ)mmzzlcpcys) H852dd, I=5.1

Heol Mk 137 (b “prionnEgis U Y 3R ool A hade) a8 g 6 e 10,

AR (@&dedesowem tHﬂz k8le, $19), 026 @, 9Hff); BSBOIE:divs peY isdetwity) 271.1 (85,

mneral oil, 0.32 mmol). After stirring 5 mn at room
erature a solution of

2- (2-chl oro-benzoyl ) - 3- (2- met hanesul f onyl - pyri m di n- 4-

Preparation of 3-(2-methylsulfanyl-pyrimidin-4-yl)-3-oxo-propionic acid tert-butyl
ester (19): To a solution of 3-hydroxy-3-(2-methylsulfanyl-pyrimidin-4-yl)-propionic acid tert-
butyl ester, 18, (5.6 g, 20.9 mmol) in CH,Cl, is added Dess-Martin periodinane (10.7 g, 25.1
mmol) followed by H,O (0.5 mL, 25.1 mmol). After stirring 1 h at room temperature, the
solution is poured into aqueous saturated Na,S,0,4. The aqueous phase is extracted with CH,Cly,
then EtOAc. The combined organic phases are dried (MgSO,), filtered and concentrated in
vacuo. The crude residue is purified over silica (10% EtOAc/hexanes) to afford 5.6 g (95% yield)



yl')-6, 7-di hydr o- 5H pyrazol o[ |, 2-a] pyrazol -1 - one, 24,
(0.09 g, 0.21 mmol) in THF (2 nL) is45 added to the

WO e@sh#B7 m xture. After stirring .5 hours at PODIS2004/037264
tenperature, the mxture is diluted with aqueous
saturated NaHCO . The aqueous 48hase is extracted three
times with CHClI 3 and the conbi ned organi c phases are
washed with aqueous saturated NaHCO , dried (MySO:,

o hd B8t B0 C TR (00 R fhet, B B Pronesn 3y L istxine o atobstagautomers)
m‘ol tahtemeheSB 126 (RIOILE 67 (d ANVR Hz3@ﬁ) Mzﬂ@(d Gaeh) ﬁ{zcmj 695 (s, 1H),

L 6235, D5t B anS e (b6, 5 2oy

Hz 2H), 3.95 (t, J = 7.2 Hz, 2H), 2.54 (dddd, J

AR P b b oSt prasators -
alpyrakolti-doer(gn) e Ta ARbIGH G ot@c(ﬂﬁﬁ&ﬁﬁﬂ’sﬁlﬁm prirRRIPL 58 4B $Sropionic

B BT TREE s 5is 259 prtetppsricliding bishysechipride (554, il mmol) and

PInghydnh fbRbwlarkieytd (88.¢f in tol dded triethyl 10.
d| hxdr b BE Dyt nao) (o g? oet;ie)nerlgeéoe_ 1_eoy amme ( Ngm(lgatal mmol). The
@%re S sgrrgl fpp4 Qprs af reflug,. Ihq,.ﬁolutqom)s ﬁltpr@lghrpdgh cklite and washed

vﬁt}fletﬂl’& Tlﬁé‘l')ssult g HCKN Q&d(ug@url%l?a oveP mﬁéa ((I&V A\ge(ﬁ{dﬂhlgl%fong) tp afford 5

4. 40-4. 23
g_q;tl") thezjqilredg)rqgigct(agaygiq)w so@d SH NMM@OO MHz GDQT 3) &892 (§79,5.1 Hz,
; L (
58k, o4 oo ) dul s ILOSSLLID 01 (00 M 2
(%iélrﬂ Taérr%iﬂrﬁ Hale, 21k 240 (% 8HY; BSENIS:bive (ralihiewdity) 249.1 (70, M'+H).
(1C50 in the cell based assay described herein bel ow

or ones which are referenced herein) at a | evel below
1 nitaeRavation of 2ringo-3-L2ratethylsutfmyl-oy s widin-45t)ed, 2dilydro-5H-

50 4| R ST -yl i
4dé)s@71dﬁléér<>f§é¥@frazot0cﬁl ,bb];paranolei cmanOa@éUg i1e. 1|rﬁﬁﬁb in Jdfleon
tJtIgE}ﬁMJl @g{ (Ihﬁéa{l 46i ﬁILe(g l'{l lnISIX re8 1S a %Igcy {}P]%w%ei,at nilg } 1081ne in carbon

known t roceaures
tqmagé@rsis@ymlﬁ@@ﬂ ed. @il : Optxoké)n exfoecitinvngt # 0Thier B@inhrp WeR@-bath is

t rese f .undesirabl e

‘%léve %q%flﬁ%gl e?&la%:se %fg?%t?gog)‘/{é TR Q‘% et %Wéngaﬂé‘?%?m@'?mmre for 1

hewethpreagtion mixinreevds pome(hm@ aziucfoa? ﬁ]@-diltﬁwll\mzb@ﬂ IThe adjdé&isl Phbse is
| ease of .Interle

e B EEQREES| Roh P e o Pl (et and
céngentiate @r greum Uﬁteeesubﬁlg @relmmﬁd Stpaflﬁ&lhbyi Jlica rgzla%h}gna%ogéaphy (5%
MeB%llllc%rgflormﬁ orr!it4|28g oflhe desired ptro%?lcecr 1iH E\Ill\/tﬂll (S3OO MHz, CDCls) 8 8.72 (4,
J=5.1Hz, 1H),7.97(d, ] = 5.1 Hz, 1H), 4.31 (t, ] = 6.9 Hz, 2H), 4.10 (t, ] = 6.9 Hz, 2H), 2.74
(dddd J=6.9,6.9,6.9, 6.9 Hz, 2H), 2.62 (s, 3H); ESI" MS: mv/z (rel intensity) 375.0 (100,
M+H).

Preparation of 2-[(2—chlor0phenyl)-hydroxy-methyl]~3-(2-methylsulfanyl—pyrimidin-4-
y1)-6,7-dihydro-SH-pyrazolo[1,2-a]pyrazol-1-one (22): To a cold (-40 °C) suspension of 2-
iodo-3-(2-methylsulfanyl-pyrimidin—4-y1)-6,7-dihydro-5H-pyrazolo[1 ,2-a]pyrazol-1-one, 21,

(0.40 g, 1.07 mmol) in THF (3 mL) is added dropwise isopropyl-magnesium chloride (0.59 mL of
a 2M solution in THF, 1.18 mmol). After stirring for 30 min at —40 °C, a solution of 2-
chlorobenzaldehyde (0.16 mL, 1.40 mmol) is added dropwise. The reaction mixture is allowed to



as well as other disease states which relate to

connective tissue degradation (periodontal disease,
won@slogr28egener ati on). 1046 B) The anal ogs of PEEUS2004/037264

present invention are also directed to the

interruption of the extracel |4l ar rel ease of

Cycl oxygenase-2 (COX-2), which has been shown to be

increased by cytokines D sease states and conditions

§1 ovhag, S}gqrrltgg dtl%e &;gﬁe b%élcgo)poq.rhng 1§tr9] gﬁueous saﬁxrated NH,CI.
’I‘hb @q@b@%ﬂﬁﬁe id sxwedied ree amGS Withi EtQc ahid Itl&&bmdmbd)oﬂghmc phases are
AN I TN -

MaCH Kilsiefors) BUFaEsue dagqsmmeldmmetsﬁmprmt dHNMR (3 00ev1HzZ,

di sease states ro s inter alia, rh t Qi

CRGln Bid364d; Jast- egé’rlt}ﬁr? 1§ €d Iz itd S ! ’r7o{14'i¥§?m %IHSl 7.01(d,7=
511MLd, RENRLANY, 161, ISBSEF!, nWBHs:b 8912670 (HEPEE.5BYs, gnplq;smm m/z (rel
or irritable bo wel dlsease (IBD), Crohn's, and
Hﬁﬂ@éﬁéﬂﬂdél%bhﬁfﬂb septic shock, cardi opul monary
dysfunction, acute respiratory disease and cachexi a.

D) The analo% e present invention

I ch.,are .
oF £ denuien AL 2o RS D CH B DY S RN S g 30-6.7-diydro-

‘ sfpwraﬂhé[h le]pﬁﬁzo@-tlfbﬁﬁ W3FeTER 8t of DEUMYRE bRy )2 &@§ﬁmethy1]
unwant ed y t oki nes or excess cytoklnes or can

3t(§ewepthyésutfaré/&pyrwﬁ@r4 -6 (il dsr- i wrapdelaeialgyraz6l-1 Lone, 22, (0.22 g,
%3{%15‘&1 CIASACEN S 1sM@&Ed| fnﬁ'ﬂgtaheﬁg (1@5 axmd @309f 3.db ﬁﬁ‘aﬁ)ﬂe%fter stirring

sease states'linked to cyto I ne act|V|ty i ncl ude
f@rdﬁg)egns ialieom dernerafut (therraixturs is Sftered Srangh e3ite Hidgrasked With CH,CL.

18P ﬁg{a\:éclg Eéﬁ%erﬂlal em\%&’o diR RARE rds{dPRpu A SeRdilica (%OC k

syn ercul osis, adult respiratory distre
Mgﬂiﬂpldmfona)suo h@dﬂ@ atgr(é% giel B pbthp desiredpragizcs| &l NMR (3 00 MHz,
rati 7 h , i
C%Z(ﬁ%‘%géf& & (g,gjﬂ dsﬁ‘g?{z ?Q@Eg?’ut db; Slesaﬁﬁ 1%‘.1”57;8“12% Jieﬁg.@ Hz, 1H), 7.46
T3 o 4kE), 8.44 (tnke7. za{zg a{{) a0d(teks 4 2éixd2lﬁ),1 Ri7o(ddadr~v02.d;21.8.2, 7.2

I—%te@ 28?262%2%§ arﬂ%fglng' relaln nshtx% I'@?P,gvg-%l it 2E|dlntel on,

activity. Non-limting exanples of di seases, di sease

st atl’%gpcflr? J]ld({f%r@%h%p(ﬂ}enzo&ggﬁ{iiérﬁ%thﬁsﬁ dﬁtyf“hfﬂf“]iﬂ4?‘)e6 7-dihydro-

rel at O unwante se o
SElypyrkzabaf$, 2 afoyrachd-1ebine )2 SC @ slwmiibntelfl Y(ArDSXoenAly-3- (2-

fallow ng are no a f nneck i
iRt eer i v by 08 HRTRAId grb R P BRRE R (B & 039
n@xdly pia AHANVeOH (Bheas &: 1 afixinge) madd‘fﬁlsirmdse(hl sshtises! Quuge®
S O TR R T T
15 Kout stfrb@nTeaiperaire e edliass pounddeinto aqueous saturated NaHCOs. The
aqueous phase is extracted three times with CHCl3 and the combined organic phases are dried

(MgS04), filtered and concentrated in vacuo. The crude product is used without further

purification.

Preparation of 2-(2-chlorobenzoyl)-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one (25): To a solution of phenol (0.04 g, 0.43 mmol) in THF (1 mL)
is added sodium hydride (0.02 g of a 60% dispersion in mineral oil, 0.32 mmol). After stirring 5
min at room temperature a solution of 2-(2-chloro-benzoyl)-3-(2-methanesulfonyl-pyrimidin-4-

y1)-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one, 24, (0.09 g, 0.21 mmol) in THF (2 mL) is



alia, Interleukin-I (IL- ) and IL-6, have been found
in patients with advanced heart failure due to

WO s@lomi2e7 or i di opat hi ¢ cardi omyopat hi es. 23- 2ZHCRES2004/037264
exanpl e, Aukrustet al.26 have found that patients wth
congestive heat failure have dPevated plasma |evels of
i nfl ammatory cytokines, inter alia, TNF-a, IL-I b. It
has been found by Behr et al.27 that vol une-overl oad

hear.t fai associ ated wit
EPREBTM AROF Aol ™50 Bkl gk sBaEBpTHs b s iued
wileaquytislshtnmted RaRIGOy t '@hmd’qemnaplﬁafsaﬁteﬁﬁ’dctdﬂrtl@i%@inﬂes with CHCI; and the
therefore.well established t

ot i b Ses ek e Vi g B ey ied (M50, filered
aﬁmzemheﬁtymdan Saduo pYhactadeabdidud id fuyifiod Ser lsm@m 5%/ ALRD) to

%CH}) t vention which inhibit th
ird A pEREResind wadit o NM&%QHMH&C,?D%X&)WM@J«aﬂeHz 1H),
8e<b4f(a;:1=|= v2 5 11), mad or-  QrH-c omy, 7@&17'26%1 sff?)dh% ”ﬁ=7 iz, 2H), 3.95

se_modul ati ng congestive heart ure or o
@; ?Za &F@e%éﬁe@d%gag |5a?é’d7 3i7t5rHz, RE); mm anz (rel ummty) 431.1

@0, xtmpacel | ul ar cytoki nes. Crohn's Disease Conpounds
whi ch affect the activity of Tunor Necrosis
Factor-al pha (TNF-a), for exanple, selective anal ogs

ac corghe fgl1dwin to
0gtsd| at g Clr oh ngI 12 631912 gﬁggg eﬁ&%#%ﬂggﬁf’ odﬂﬁéé\? %ﬁg&{‘l’%g? &%gecond aspect

kp6&¥aThati ents in a double bllnd test to a
genetically engi neer ed human anti body to TNF-a,
CDP571. A single 5 kg infusion of this TNF-a
act | @r@gﬂ%@d}e&ﬁlh@;-[%&mb@w Howthybethtlagsepe)eyaintiilini4-y1]-6,7-

k
A S RN e Pyl IEE SR GuTMAR, BRCLIERGs gy =511
150, 7a3$t(d,b7<fd§'4@h Bihed8-7 46 (ror3HLEh (asJ -asga{momnd 4001231tm, 5H), 4.07
[ fe e
B ResTe A AR Wi ) QB LT s SCofuslladhuresr vs
nt/h@elpntwem)%lﬁr?\(wﬁ, Min Hdapabl e of inhibiting TNF-a are
suitable for use in a nethod of treating Crohn's

di sease. Each of the disease states or conditions
whi ¢ fompeunds fisted and descibesl hemin etbovet hwabedffﬁ‘(yunﬂemmhﬁ}anstances to

eﬁill&f 'ﬁ:ﬁ{/fﬁgs O‘g ﬁl the 11 1%5@&%%2 fiescn ela%e em ﬁ)évncg “Z)pf:dﬁi\ﬁlgél%qre referenced

herein to obtaln a therape eve
h@raln)@i@ﬂ@ehbeﬂmvtmusomﬂm{pM)by any of the known test i ng

proc r the artis The followng relate

to t Eg&c"gﬁhﬁe eFTs ﬁ{age%{’ﬁ/\‘ié’«%% I%Vtvﬁlk‘fhﬁhe §E‘P?1WP’E {esizgido treat may require
diffiesepiseds @randiseasie Snfpottds Aedribddeeleittlowdith NBEStiO¥vel. The

refe ence Di par ello, CA fe% l%l Rev I nfect Disease,
foém%li or c(‘angi'gtg?r_une is amount by any of the known testing procedures known to the
artisan.
Diseases Affected by Cytokine Activity

The following diseases are affected by the presence of undesirable levels of extracellular

cytokines.

A) The analogs of the present invention are directed to the interruption of the extracellular
release of Interleukin-1 (IL-1) which has been implicated as the molecule responsible for
a large number of disease states, inter alia, rheumatoid arthritis,** osteoarthritis, %789
as well as other disease states which relate to connective tissue degradation (periodontal

disease, muscle degeneration).'
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nervosa;'® fever, malaise, myalgia and headaches."

In addition, other disease states have been linked to cytdkine activity. Non-limiting
examples of diseases, disease states, syndromes (both chronic and acute) which are relate;d to
unwanted or over release of inflammatory cytokines include diabetes®® and HIV/AIDS.?

The following are non-limiting examples of the connection between over activity, over
expression, and unwanted extracellular release of cytokines and diseases and disease states.

Congestive Heart Failure

Tumor Necrosis Factor-alpha (TNF-a), as well as other pro-inflammatory cytokines, inter
alia, Interleukin-1f (IL-18) and IL-6, have been found in patients with advanced heart failure due
to ischemic or idiopathic cardiomyopathies. *>**** For example, Aukrust ez al.%® have found
that patients with congestive heat failure have elevated plasma levels of inflammatory cytokines,
inter alia, TNF-o., IL-1p.

It has been found by Behr ez al.*” that volume-overload congestive heart failure in rats is
associated with alterations in the expression and receptor binding of the cytokine, monocyte

chemoattractant protein-1 (MCP-1). .It is therefore well established that inhibition of cytokines,
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ngﬁlﬁal human or higher mammalian physiological condltlons release the compounds described
herein. One iteration of this aspect includes the pharmaceutically acceptable salts of the analogs
described herein. The formulator, for the purposes of compatibility with delivery mode,
excipients, and the like, can select one salt form of the present analogs over another since the
compounds themselves are the active species which mitigate the disease processes described

herein.

Pro-drug Forms
Related to this aspect are the various precursor or “pro-drug” forms of the analogs of the

present invention. It may be desirable to formulate the compounds of the present invention as a
chemical species which itself is not an antagonist against melanin concentrating hormone as
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
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FORMULATIONS
The present invention also relates to compositions or formulations which comprise the
inflammatory cytokine release-inhibiting compounds according to the present invention. In
general, the compositions of the present invention comprise:
a) an effective amount of one or more 6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-
ones and derivatives thereof according to the present invention which are
effective for inhibiting release of inflammatory cytokines; and

b) one or more pharmaceutically acceptable excipients.
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a) an effective amount of one or more 6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-
ones and derivatives or pro-drugs thereof according to the present invention
which are effective for inhibiting release of inflammatory cytokines;

b) an effective amount of one or more compounds having pain relief properties; and

c) one or more pharmaceutically acceptable excipients.

The following are non-limiting examples of compounds having pain relief properties or

compounds which are effective in providing relief from pain and which can be suitably combined

with the compounds of the present invention:
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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-
o), interleukin-6 (IL-6), and interleukin-8 (IL-8) and thereby controlling, mediating, or abating
disease states affected by the levels of extracellular inflammatory cytokines. The present method
comprises the step of administering to a human or higher mammal an effe'ctive amount of a
composition comprising one or more of the inflammatory cytokine inhibitors according to the

present invention.



cycl oxygenase-2 (COX-2) cytokines in human and hi gher

mamal s, said nmethod conprising the step of
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ccmdmpnl Easxanptetskod for tr eat [ ng psoriasis in humans
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6,7- fillx r(ejser?t_lnventu;:)ny crogl%)glseg lmeﬁ‘loli ?c}/rrcggt?clll-irlgqcﬂf? esxtracellular release of
cycloxygenase-2 (COX-2) cytokines in human and higher mammals, said method comprising the
step of administering to said humans or higher mammals one or more 6,7-dihydro-5H-
pyrazolo[1,2a]pyrazol-1-ones and derivatives thereof according to the present invention.

The present invention comprises a method for controlling the extracellular release of

Tumor Necrosis Factor-o, (TNF-a), in human and higher mammals, said method comprising the



and derivatives thereof according to the present

i nvention which are effective for inhibiting and/or
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SRR EnEREAK nRa 39500 BGs e SRR érstior Suikiagy. g method
cele Gsinigliatstaprof bhBinisGrid 9k, s2id huibnsBat 6h@bers, dihpro-5H-
' rch,20, 2001. .Each of the ove citatigns is
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comprises:

a) an effective amount of one or more 6,7-dihydro-5H-pyrazolo[1 ,2alpyrazol-1-
ones and derivatives thereof according to the present invention which are
effective for inhibiting and/or controlling the release of inflammatory cytokines
and thereby controlling psoriasis; and

b) one or more pharmaceutically acceptable excipients.

For the purposes of the present invention the term “an effective amount” as it relates to
the amount of one or more 6,7-dihydro-5H-pyrazolo[1,2alpyrazol-1-ones delivered to a patient in
need of treatment, is defined herein as, “an amount of a pharmaceutically active compound which
produces the alleviation of symptoms or the suppression of cytokine activity as measured directly,
for example, by a laboratory test or procedure, or indirectly, for example, by the ability of the

patient not to experience undesirable disease or disease state symptoms.” Said symptoms are



i) KM Mhler et al., "Protection Against a Letha
Dose of Endotoxin by an Inhibitor of Tunour Necrosis
wo-2@50472T ocessi ng", Nature, 370, pp 218-220 (BOPUF2004/037264
i) US 6,297,381 Bl Cirillo et al., issued October
2, 2001, incorporated by refédence and reproduced
herein below in relevant portion thereof. The
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(unsti nul a6@ays-7ec@P9B. H O vehicle; final incubation
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descr e termnate
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conpound Khat. Mohles etgal S Taifetide (Argaaaa I_I:lthal I&se BEERdeIxin by an
TNF-a pro I on,  The t he p esen
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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 108 cells/mL, final conc.; American
Type Culture Company, Rockville, Md.) are added to 96 well polypropylene round bottomed
culture plates (Costar 3790; sterile) containing 125 pL test compound (2-fold concentrated) or



conmpound(s) necessary for use in the nmethods descri bed
herein, is the Rat Thermal Hyperal gesia Mdel as
wale®sni2etd herein bel ow. The Rat Thermal HyperedTES1084/037264
Model , i.e., "Hargreaves Method" [Hargreaves, K , et
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paw. ThOmpdakdsof BRpresE invafRa Mavt HeBl Rahd BIbe s@PtisTRLP effective in
are returned to the test equi pnent to gﬁhern1ne PW. of
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RN nE RIS Rl PSSR AR Prepspals. One convenient
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Statistical analysis of data: Change frompre to _post
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p0|nts are made via an wi th treat nent
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Description of the Invention are, are, in relevant

par t Th Retoihgemad HaprrtigesisiModsy e e filrgraeves Metned ¢ [Hasgeayiss, K., et al.,
PQ 7, @@S/S)dwtls bsed ﬂ)oéetetnﬂln@ EheGQRBA RS tRSsySBmRAINES 1R on of test

I's prior art Wwth respect to the present
comwnda aianuatyihe yppraleesic igsronsesybiwsaiartiens infaplapiar igjeaticarpf
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ventrsAtP s UBod: P T htended to cover in the

appeSdegueDailmpmalk ratsuehinh HigS9 sand honsed fogwt shopkpx cage in
sz}n'i]tgtty, @c%ﬁlaygidta iirrﬂl IIOQI%S S tise Qcﬁltrgflecf t%ﬁer&tﬂ%%i&% ad regular light cycles
are used. Rodent chow and water were allowed ad libitum. Animals are acclimated for one week
before use. All animal use is in accordance with the United States Department of Agriculture
guidelines for humane care.

On the first day of study, each animal is acclimated to test equipment and the baseline
paw withdrawal latency (PWL) to a radiant heat source is recorded. The following day, animals
are orally dosed with vehicle or test compound. Thirty minutes later, each animal receives a 0.1
mL intra plantar injection of carrageenan (1.2% solution, w/v) into the left hind paw. Four hours

post-carrageenan injection, animals are returned to the test equipment to determine PWL of the

inflamed paw. The animals are then humanely euthanized with an overdose of carbon dioxide.



VWHAT IS CLAIMED I S: 1. A compound, including al

enantioneric and diasterionmeric forns and
w@basoereut i cal |y acceptabl e salts thereof, saPdI/uS2004/037264

conpound having the fornula: - L wherein Ris: a)

-JCH] R3; or b) - NRR; R3¥6s substituted or

unsubstituted -C4 al kyl, substituted or unsubstituted

carbocyclic substituted or unsubstituted
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heteroaryl; L is a linking group chosen from
Whﬂ“thesmli’q‘)“h‘f@(“w‘)’n] NRI[(R) ] - ; andiii) -[C(R)
]JOCR) ] - ; RL2 is hydrogen, Cl-C4 alkyl, and

m xtures thereof; or two R12 units can be taken
together to forma carbonyl unit; the index nis a
unit fromto 2;58 each R2 unit is independently chosen
from



a) hydrogen; b) -(CH )JQ(CH )JR8; ¢c) -(CH)NR R ; d)
-(CH) CRIO; e) -(CH)OCCORLIO ) -(CH)CON(R) ; 9)

WO R@BI0)2EON(R ) ; h) two R2 units can be takenPCDys100€037264
to forma carbonyl unit; i) and m xtures thereof; RS,
R, R, and R10 are each indepkendent|ly chosen
from hydrogen, Cl1-C4 al kyl, and m xtures thereof; R
and R can be taken together to forma carbocyclic or
het erocyclic ring conprising from3 to 7 atons; two
\ﬁ@éTdﬁﬁiéﬂ@EPlﬁe take together to forma carbocyclic
or heg @Jngib)dﬁd, el did3Ghl1 CRAAMbInSh W@ d [ilaeetidnéri fdrmta@@Phariaceutically
is an index fromO to 5; Z iﬁ , .S, NR11, or NOR1I1;R 1
i s hyaresisels sgis teyreofapidyrrmpaind Ravipg e v ac cor di ng t o
Caim1l wherein Ris chosen from
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- met hyl benzyl ami ne, 2-met hoxy- - R
- met hyl et hyl am ne, 2- net hyl - 2- < R?
-("S) - met hyl propyl am ne, R- | 12- i%dr oxy-

- (i ?)-nmet hyl propyl am ne, |- (i?)fnetiyl Benzyl am ne,

2- met hoxy-1- (i ?)-nmethyl et hyl 'ne,RZJﬁethyI-Z-cyanol-(

i ?) - et hyl propyl am ne, pyraQ-4-yl am no,

pi peridin-4-ylam no, pyridi yl am no,

pyridin-3-ylam no, pyridin-4-ylRm no,

pyrim.din-2-ylam no, pyrimdin-4-ylamno, and

pyr i Qﬂ?ﬂ%ﬁ%&gg&no. 3. A conpound according to either
daif1 or” e?’™n R1L is chosen from 2-net hyl phenyl ,

3- metyy| phavrfir®; 4- net hyl phenyl, 2, 6-di net hyl phenyl,

2-chl gr.ophenyl, 3-chl orophenyl, .4-chl orophenyl . .
2, 6- dgé-“rﬂuéﬂtﬁ‘ﬂﬁ%?fwn?“q’?@“ieg gr@pﬂkﬂﬁﬂ?ﬂ%@tﬁ d%lﬁ)ﬁ%&?ﬂ carbocyclic,
4- T | UoBARRRINYY uinsuB@Buted KetddddyL1SuBBRERY br: \Sutsktituld aryl or alkylenearyl,
conpound according to Caim1 having the fornula:

| : S5, A
conp SHAR RIS METURTtgtes stetparl AT glkgpnshefengaryl the 1pdik is from 0 to 5;
havi g {dae*f & Bathandepddientignd R3 is substituted or
unsubstituted aryl. 6. A conpound according to either

Cl ai M4 orY8gHEPEI n R3 is chosen from phenoxy, 2-
b) ~[CR*R™)]nR"
each R*and R* are independently hydrogen, —OR’, -N(R");, -CO,R’, “CON(R"); C,-C,
linear, branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen, —OR’, -N(R7),, —
CO,R’, —CON(R7)2; substituted or unsubstituted C;-C, alkyl, substituted or unsubstituted
heterocyclic, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;
R’ is hydrogen, a water-soluble cation, C;-Cy alkyl, or substituted or unsubstituted aryl;
the index m is from 0 to 5;
R'is:
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl;
L is a linking group chosen from:
i) -[CR)s
i) —[CR),INRCR )]~ and
i)  —{CR').}O[CR)}
R' is hydrogen, C;-C, alkyl, and mixtures thereof; or two R'? units can be taken together

to form a carbonyl unit; the index n is a unit from 0 to 2;



fl uor ophenoxy, 3-fluorophenoxy, 4-fluorophenoxy,
2,4-di fl uorophenoxy, 3- trifluoronethyl phenoxy,
wd2dosiod128or onet hyl phenoxy, 2, 4-trifl uoronet hyl PEITERINY 037264
2- met hyl phenoxy, 3-nethyl - phenoxy, 4-nethyl phenoxy,
2, 4- di net hyl phenoxy, 2- cyanophenoxy, 3-cyanophenoxy,
4- cyanophenoxy, 4-ethyl phenoxy, (2- nethyoxy) phenoxy,
( 3- net hoxy) phenoxy, (4 nethoxy)phenoxy, 3-[ (Nacetyl)
am no] phenoxy, . and benzo[ |, 3] di oxol -5-yl. 7. A
conpc?aﬂ’deE‘éfé?laiiﬁ’ﬁnqeéit%ﬂVS@fﬁ ‘aims 4-6 wherein Ris a
unlta§3V| dﬁﬁglfornulg - OR3|and RBdis chOfen from
pyrlrn in in-4-y pyridin-2-yl,
pyri dVn- 3'§¢ﬁﬂ6¥$ﬁd i 4-yl, 2-am nopyrimidin-4-yl. 8.
A co ound_@ﬁg@ngq@g to any of Clainms 4-7 wherein Ris
a uni haV|n t he formula - OR3 and R3 is substituted
or uﬁ%ubst1@ﬁﬂé@h32£:4 | i near, branched, or cyclic
alkyl). 9. éHS pnd accordlng to any of Clainms 4-8
wherein R3is choseg from 2- et hoxyet hyl, or (9S)-
- et HY I-3'ﬁ€Hﬁ6¥Vﬁ obyl . 10. A conpound according to

any d al ein Ris a unit having the
forn&% L hﬁb H mzereln R6 is substituted or

unsubgtit LIW@B pritsoph bogkentogefier Sripromerr ey oM ng to

any q Clqh 1ﬂméQmMQ§Fe'n R is chosen from(S)-I
4mth|- E rmthlamno ésy - et hyl -

- (4- FRAURT, db emi/R ﬁ@tehsh ingpeRsien }S)hosenrf@phlwdrogme £41-C4 alkyl, and
rret h y
%QEOXy F#] < nﬁ alndtq{:“y Rbe (R to%éﬁ?etr Wi‘ogr;/ Ia carbocyclic or heterocyclic

am no,
( 2 amgeopprasing f)romeié kT atpmnsidwo RIS dm(tS)an be m!s@ mgpther to form a

- (4- m
to a%g}bggg@f&me ﬁ%&&% r%]c&g rls}ré‘ flrdslf}l g o5 en ?sca%?lgék #9m 0 to 5;
- et Hyis O, S, XRYrdr QR 2Ry iy hwskrdepgh an€ G, ally®) - - net hy| -
-(pyridin-3-yl)methylam no, (S)- -nethyl- -
(pyridin-4-yl)nethylam no, (S)-1 -nethyl-
2. - (f uk compidund Jcnwtling lta@iaimo | wherdin (RS} choserefréng Rimethyl-2-hydroxy-1-(S)-

g B2 e BB e A GUTA i,

fr Omrﬂﬁ)y-l-mmaﬂ’oy] M-optiygmepytangre, 2-methyl-2-hydroxy-1-(R)-methylpropyl-

(-9)- amme E tEI\() mgtllyglgre%zgr]gr)r(l%)e ezt-rlﬁgthg‘xy—lna?)-methylethylamme 2-methyl-2-cyano-
1-(R)-methylpropylamine, pyran-4-ylamino, piperidin-4-ylamino, pyridin-2-ylamino,
pyridin-3-ylamino, pyridin-4-ylamino, pyrimidin-2-ylamino, pyrimidin-4-ylamino, and

pyrimidin-5-ylamino.

3. A compound according to either Claim 1 or 2 wherein R' is chosen from 2-methylphenyl,
3-methylphenyl, 4-methylphenyl, 2,6-dimethylphenyl, 2-chlorophenyl, 3-chlorophenyl,
4-chlorophenyl, 2,6-dichlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, and
2,6-difluorophenyl.



14. A conmpound according to Claim4 wherein R has the

formula: / H-N-R5 and the indicated stereochem stry
wob@s/0R287 R and R6 are not the sane. 15. A conpoOI/nf2004/037264

according to Caim14 wherein Ris chosen from

1, 1-di net hyl et hyl ami ne, , -di¥ethyl benzyl anine, (S)-I

- met hyl - 2- hydr oxy- 2- net hyl propyl am ne, (S)-1 -nethyl -

2- hydr oxy- 2- net hyl but yl am ne, benzyl am no,

41$ fhg%&%&qﬁ E{Q)EQI}E!E}E é{@?}é’] Pl.lavgn%_the formula:

(4- met hoxyphenyl ) net hyl am no;

(4- propanesul fonyl phenyl ) met hy}am no,
(2- et hyl phenyl ) et hyl am no;
( 3- net hyl phenyl ) - met hyl ami Raq; N
(4-nethy|phenyl)nethylanino.o N\ 410 ound accordi ng

to daim1l having the formula:6/1 17. A conpound

according to Caimwherein R 3\a unit having the

formula - OR3 and R3 is substituf%d or unsubstituted

aryl. 18. A conpound accordin Clains or 17 wherein

R3 is chosen from phenyl, 2- fluorophenyl,

3-fiuorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 3-
trifluoronethyl phenyl, 4-trifluoronethyl phenyl,

52, 4- th ¢dnipoondomvedrting ph@lainl 4 whereind® iny bpihkayyrg, the formula —OR®and R? is
3- et .- phenyl .. 4.- | phenyl, 2, 4-di net hyl phenyl
2-cygﬁ%%ﬁgﬁﬁ?¥m%@“%@%%%%henyl, 4- cyanophenyl ,

4- et hyl phenyl, (2-nmet hyoxy) phenyl, (3-nethoxy)phenyl,

&\ o SRl B e & bt Qg 44N AR B Whdeen AR ppenoxy, 2-

0X0 A" conpound accordi ng

any dfuofophdnosy, 2Ghib®pidnex e idrflugrdpberaxy) i 4-difiearbpignoxye3-

fornul.a - nd R3.is,. chosen. from i mdin-2-yl

pyr %‘@‘foﬁqnﬁt%llp,&he’b%}ﬁyl %I#rﬁl-uﬁgoﬁe, yg’gl?rlloé?"’%A{o’{-rﬁu,gmme%yyphemxy’ 2
pyr i Ghhefhydphyhoxy 23-methplogiynaxy 4Hnathdlplidnox P @,4-dmethyipberosly, 2-
accordin

to apy of C ai 16-19 wherei.n i S uni t

R e S R AT e

u ri u lbﬁdtﬂybidﬁ)@ld:n@ﬂ;z FHAmbthoeashendxya@ahabbxypheeig) 3-KN-

al kyl .. 21. A _conpou acc j 0 ny of C ains

16- 2(90%4%“51?‘141’%0 'Ysaf@%"%eé‘ﬁ"cﬁ’%fﬂg‘ﬁf:gﬁ@t hoxyet hyl , or

(5)-1-methyl-3-nmet hoxypropyl. 22. A conpound accordi ng

7¥ gr an t“é)%flpOl% z{cggrdi%g :coza]flyvc\)@g alerhsn4-6R wlhgrei% Rulrs] Iatun{t] ﬁz\ilx}innggthg Po?mula ~OR?

and R? is chosen from pyrimidin-2-yl, pyrimidin-4-yl, pyridin-2-yl, pyridin-3-yl, pyridin-
4-yl, 2-aminopyrimidin-4-yl.

8. A compound according to any of Claims 4-7 wherein R is a unit having the formula ~-OR?

and R? is substituted or unsubstituted C;-Cj linear, branched, or cyclic alkyl..

9. A compound according to any of Claims 4-8 wherein R? is chosen from 2-methoxyethyl,

or (S)-1-methyl-3-methoxypropyl.

10. A compound according to any of Claims 4-9 wherein R is a unit having the formula:

/
—N

6
H C\\\‘ *
3 H

wherein R® is substituted or unsubstituted phenyl.



/ HN H H wherein R6 is substituted or unsubstituted

phenyl . 23. A conpound according to any of C ains
waeeo3P4mBerein R is chosen from (S)-1 -nethyl -PET/US2004/037264

phenyl et hyl am no, (S)-I -nethyl -

- (4-fl uorophenyl) et hyl am no,6Q S)-1 -nethyl- 1-(4-

nmet hyl phenyl ) net hyl -am no, (S)- -nethyl-

- (4- met hoxyphenyl ) net hyl am no, (S)- - nethyl -

- (2-am nophenyl ) net hyl am no, and (S)- -nethyl -

- (4- am nophenyl ) net hyl am no. 24. A conpound accordi ng
110 aWc&ﬁple@ch&dﬂa@to?ﬁly\&hefaﬁhﬂ R) wher&il ®Si€ bhdsérOfdrh @) 1bmethyl-1-

(py,p}ig}yﬁnq;thrylﬁ%t(ﬁ)y mhﬁlol (At-éo?qr)ghg%é}r:ﬁ%ylaml%{g?& 1ymethy1 1-(4-
(PYT ingHafdh ‘eﬂ'}h ylmﬁlnﬁ‘im B%R1 n{eﬁbyi - 4—%¥}B¥§phenyl)methylamlno (S)-1-

I'-(furan-2 met hyl am no, é{#}

3- bemedpi- 14 wamas@ahensblwtmﬁnmwa ol-mztbyl- A(4ca<§1h‘ﬁ‘2ﬂl?ﬁ1§’1)methyl'
accongifg to any of Cainms 16-24 wherein Ris chosen
from(S)-I1nethyl propylamno or (S -I

- met hyl - 2- (net hoxy) et hyl am no. 26. A conpound

1acco rAdéo%iJoﬁﬂH @Mdi‘ﬁg tOCQn9 'oF@laﬁn@l mﬁérﬁh R 1801{6@&1 #438 (S)-1-methyl-1-

fornu , a and the indicated

st er émmmﬁ-glr)whmwms) lﬂleﬁw&lmr&ir@ pomethyjaming (s)-1-methyl-1-
[ - -

aher SPERIPPLIRRBERRD: 51 PRI Elonty PURIPANAL and (5)1-methy

- di nét(ﬁ%ﬂ?@fﬂz%ﬂﬂlamlrﬁeyl)n@g)qummmt hyl - 2- hydr oxy- 2-

met hyl pr opyl am ne,

(S)-1-nethyl -2-hydroxy-2-net hyl but yl am ne,

1Benzy compaand a(cszordlagrtmpi n@ﬁwrysmetw?fmn Rds chosen from (S)-1-

ErAE' i }C’llox B/ﬁﬂ ({Tﬁt( ﬁl'éihSJPz (&é’fﬁoxy)ethylammo

(4-pr opanesul fonyl - phenyl ) nmet hyl am no, (2-

I?Et hy,l %ﬁﬁ%ﬁ cgr!_'i%n% ?{%llglg‘ln? }J]vg?reig r%{dhaf EP_C formula:

/
—N

\rR6
R5b

. . . )
and the indicated stereochemistry when R R5 ® and R® are not the same.

15. A compound according to Claim 14 wherein R is chosen from 1,1-dimethylethylamine,
1,1-dimethylbenzylamine, (S)-1-methyl-2-hydroxy-2-methylpropylamine, (S)-1-methyl-
2-hydroxy-2-methylbutylamine, benzylamino, (2-aminophenyl)methylamino; (4-
fluorophenyl)methylamino, (4-methoxyphenyl)methylamino; (4-propanesulfonyl-
phenyl)methylamino, (2-methylphenyl)methylamino; (3-methylphenyl)-methylamino;
and (4-methylphenyl)methylamino.

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




met hyl phenyl ) met hy [ am no. 28. A conpound according to
Caiml having the fornula: R- L wherein L is chosen

WO e@s0472€HNHC(O) - , -NHC(O) - , and -C(O - .PQRPUSA04/037264
conmpound chosen from
(S}-3-[2-(2- Met hoxy-1| - et hyl - &t hyl anmo) - pyri m di n-4-yl
]-2-o0-tol yl oxy-6, 7-di hydro- 5H pyrazol o |
, 2-a] pyrazol - -one;
(~}-3-[2-(2-Hydroxy-1, 2-di met hyl - propyl am no) - pyri m di
-4-yl]-2-o0-tolyloxy-6 7- dihydro-5H pyrazol of

172- a] PYdrRFRhd accOABig®SClaim 16 wherein R is a unit having the formula -OR® and R®
(5)-3-[2-(Tetrahydro- @ﬁran 4-yl am no) - pyr|n1d|n 4-yl] -

2- 0- ﬂ%&?ﬂﬁ%?defwmﬁﬁhv 8V5Hpyrazol o [ , 2-a] pyrazol -
-one; (

S)-3-[2-(I-Phenyl - eth&lan1no) yr|n1d|n 4- yI tolg
180 x y -6 comansupd ercerdingiy Flaies 16 o 17 wherpinyR ay senf@ﬁephenyl

3- [ 2-dird hagi?@'fﬁfo?b Haﬁzﬂﬁlfﬁl@}oﬂ%ypimdih&iwbhénﬂﬂ 2-0-to
Iyl oxy-6,7 dr o- 5Hpyr azol 0 % yrazol™- -one

3-(2- mﬂwmgthﬁmm @1& ugropefhyipheniyt, @A,F @%9toeiethmhwa Po-

5H p | 4. '
(s %ﬁ%kor Og%ﬂ#?ﬂ}%}ﬁﬁg 4 {ngﬂgjflph%lgk 2 4 dlmeth lg}rlﬁnr}{loz cEanophenyl 3-
m di reyanophgnyb: 47>¥@ﬁ°h b%&w&v U I(%r[nethyow)ﬁ]epxlr (c}zlmt oxy)phenyl
- one,

(S BRY HOS R Rp Bhe Sn S iR
inldln 4-yl]-6,7- dlhydro 5Hpyr azol o

a] _
1?5) ZLP {(ﬁtﬂéﬁh% %08 §ycr 31ny30f F&alrﬁ 16-18 whelrel grrlﬁf Ilg]ag}ng Fgl;/e formula
m di OR-apti R &, cﬁosdn frguporitidin2-ak @Vmpldin-%yla])pwmfyl,plyrldm -3-yl,

2 (ZPéfwlth4 é%%r?nfpyfntlimélzy% di f | uor o- phenyl am no) - pyr

i mdin-4-yl]-6,7-di hydro-5Hpyrazol o[ , 2-a] pyrazol -
ZPg)n €, ZA fcﬁnp&ﬁlvdo acoprd rdm t(f 3ny§f F&alr{\szlﬁjw dvrvlée)gen_l 1§a gmt hatvhl)glthe formula —
opy! @R’naj Rb;srsubmdxtad o:ﬂ,ugrslu])st@taicleﬁlhyldaroblﬁmhpty pagwlioflkyl..
, 2-a] pyrazol - -one;
(S) 3-[2-(2-Hydroxy-1I, 2-di met hyl - propylan1no) pyrim di
21:- 4- YA tonzboidd mebl’dyllg-tcbmyw IC)aims 16-20 wherein R’ is chosen from 2-

?S; gh? X'qhgr%@é%? C#ngrfﬂf£ﬁ% ?gLy Iog?dinethyl-pr
opyl am no) - pyri m di n-4-yl ] -

22, A compound according to any of Claims 16-21 wherein R is a unit having the formula:

H
/

—N

\rRG
H;C

H
wherein R® is substituted or unsubstituted phenyl.

23. A compound according to any of Claims 16-22 wherein R is chosen from (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, and (S)-1-methyl-1-(4-aminophenyl)methyl-

amino.

24, A compound according to any of Claims 16-23 wherein R is chosen from (S)-1-methyl-1-
(pyridin-2-yl)methylamino, (S)-1-methyl-1-(pyridin-3-yl)methylamino, (S)-1-methyl-1-



di hydr o- 5H pyrazol o[ , 2-a] pyrazol - -one;
2-(2-Chl orobenzyl )-3-[2-(tetrahydro-pyran-4-ylam no)-p

WQ o0Fi0dti287 4- yl ] - 6, 7- di hydr o- 5SHpyr azol o[ , 2- a] pRCEHES1004/037264
- one;
2- (2- Chl orobenzyl ) - 3- (2- pheno$®/- pyri m di n-4-yl)-6, 7-d
hydr o- 5H pyrazol o[ | , 2- a] pyrazol -1| - one;
| - Oxo- 3- (2- phenoxy- pyrinidin-4 yl')-6, 7-di hydro-1li , 5i
-Zpgrh?(égrlbi?l{jéﬂywé aélgloo(3§ 1 -'zrr_le’dg:y:il (Ic')u)%/nl-é (}:fl)metil}glamino, and (S)-1-methyl-
|- Ox0=@- b(edePh?]H{Mb’l ﬁ%’lﬁmémﬂérﬂin&' yl)-6,7-di hydro-1H, 5H p
yrazol o[ | , 2-a] pyrazol e-2- carboxylic acid
(2-chl or o- phenyl ) - am de;
23-(2 mn%fo@ind)&eaﬁai m°>ar{ %5t (ke 1 o WhdreiRLOWos &l frdry (DL

no) - pyrimdin-4-y
di hy dveéhmqom%@z%wﬂ 1@@5@{@?@9@9&%
2- (2-Cnhl orobenzoyl ) - 3- ( 2- phenoxy- pyrlnldln 4-yl)-6,7-d
I hydr o- 5H pyrazol of | yrazol -1 -one; and
2. ( 2- P@ﬂr@mn%@cﬁarwn)%i%ar{yzf@nﬁﬁ%%fwhqr@ﬁ&hwrhsé@rﬁwaam n
o)-pyrimdin-4-yl]-6,7- dihydro- Bkkpyrazolo[
, 2-a] pyrazol - -one. 30. A cowpa5|t|on conpri sing: one
or nore bicyclic pyrazol ones |nc dé ng al
enanti oneric and dlasterlonerlmﬂlggns and
pharnaceutlcally accept abl e salts, thereof, said
conpdhiherndiqag sterrachegrisiy| vehen R Rva%% ra¢ pothe sgme q)
-JCH] R3; or b) - NRR; R3is substituted or
unsubstituted -C4 al kyl, substltuted or _unsubstituted
2dar bdegamroand Qg te et Glaim KA/svacrei Bds chosen from 1,1-

het era%am}letﬁylalﬁﬁapsltf aluie&glbeﬁzy}a {%?Jltrﬂétﬁ'ﬁ -2 Mikox§T-
al kyl enearyl”, subsfituted or unsubstituted heteroaryl

or althefydmenydanang 49)yl-methilel-hysgesy-kmetgylpytylgmme pengylarpino, (2-
and Fénﬁ{ogh&@ﬁ&eﬂhmﬁmn@emowbhe@))n!amgira&%n(4 or b) -[Q(R

R)] are independently hydrogen, -
OR7, mqﬂ(opqyghenyl)m@}{iamlno @@jRKqRar)esul@nylfphenyl)methylammo (2-
methylphenyl)methylamino; (3-methylphenyl)-methylamino; and (4-

methylphenyl)methylamino.

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

wherein L is chosen from —-CH,NHC(O) —, -NHC(O) —, and —C(O) —.

29. A compound chosen from:
(S)-3-[2-(2-Methoxy-1-methyl-ethylamino)-pyrimidin-4-yl]-2-o-tolyloxy-6,7-dihydro-
5H—pyrazolo[1,2-a]pyrazol-1-one;
(5)-3-[2-(2-Hydroxy-1,2-dimethyl-propylamino)-pyrimidin-4-yl]-2-o-tolyloxy-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one;



| i near, branched, or cyclic alkyl, and m xtures
thereof; R6 is hydrogen, - OR7, -N(R) , - CO R7,

WO GOBI0R287 ; substituted or unsubstituted Cl- CAPGl/K§1004/037264

substituted or unsubstituted heterocyclic, substituted

or unsubstituted aryl, or sub&ituted or unsubstituted

heteroaryl; R7 is hydrogen, a water-soluble cation,

Cl 07! aIkyI or substituted or unsubstituted aryl; the
ndex mis

b tute .
ns S SE Ao SR o YT p RGeS S et
het er oaryl yralgolb[s zaa]ﬂ)yrm@-mgngr oup chosen from i) -[C(R

) 3 s bt bl b B SR
m Xt ures tplg}@_m@[fhz a%yr&ztwanQ units can be taken
together to forma carbonyl 'unit; the

uni t SfPdAPPigoro-phenylaming- Péiﬂlintdﬂt 34 ]r?c‘?ét?é‘a n{] 1~ glhaf%as%h
from a) I}?ﬁ%&gg?ra]ﬁ)ram( GdnaJO(CH )JR8; c¢) -(CH )NR R

) QOB Ry o S, Ao B PO b bIPY 7ol 1
t oget her togeform a car bonyl unit; i) and mxtures

thereof; R8 and R10 are each independe
Chos @ +bripplage- B4l Ry - A BUO L AR o hro-SH-

and R can ﬁz&l@ﬂi@th]ﬁﬁ%l nefe;t 0 form a carbocycl i c or
het er oc cllcrln rising from3 to 7 atons;

RI0 (RHA-C-Matyhenpiled GgétewéwetltytmlanW%m@aer;ﬁd digydro-5H-

or heteroy&gélg[lrzld}lgyr%ﬂp_%h@ ng from3 to 7 atons; |
is an index from ) S, NR11, or NOR 1;Rl1 is

hydr d¥eh(doFlugobegzy)- &3@ (1 -phenyl’ ethylamlno)-pyrlmldm— -ylJ-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-(2-Chlorobenzyl)-3-[2-(2,6-difluoro-phenylamino)-pyrimidin-4-yl1]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
(S)-2-(2-Chlorobenzyl)-3-[2-(2-hydroxy-1,2-dimethyl-propylamino)-pyrimidin-4-yl}-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one;
(S)-3-[2-(2-Hydroxy-1,2-dimethyl-propylamino)-pyrimidin-4-yl]-2-(2-methyl-benzyl)-
6,7-dihydro-5SH-pyrazolo[1,2-a]pyrazol-1-one;
(S)-2-(4-Fluorobenzyl)-3-[2-(2-hydroxy-1,2-dimethyl-propylamino)-pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one;
2-(2-Chlorobenzyl)-3-[2-(tetrahydro-pyran-4-ylamino)-pyrimidin-4-y1]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-(2-Chlorobenzyl)-3-(2-phenoxy-pyrimidin-4-y1)-6,7-dihydro-SH-pyrazolo[1,2-
aJpyrazol-1-one;
1-Ox0-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-1H,5 H-pyrazolo[1,2-a]pyrazole-2-
carboxylic acid 2-chloro-benzylamide;
1-Ox0-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-1H,5H-pyrazolo[1,2-a]pyrazole-2-
carboxylic acid (2-chloro-phenyl)-amide;
2-(2-Chloro-benzyl)-3-[2-(2-methoxy-1-methyl-ethylamino)-pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one;
2-(2-Chlorobenzoyl)-3-(2-phenoxy-pyrimidin-4-y1)-6,7-dihydro-5H-pyrazolo[ 1,2-

a]pyrazol-1-one; and



31. A pharmaceutical conposition conprising: a) an
ef fective anount of one or nore bicyclic pyrazol ones

w0 p@badi2ey al | enantiomeric and di ast eri omer i cPEDURB04/037264

and pharmaceutically acceptable salts thereof, said
conmpound having the fornula: @R - L wherein Ris: a)
-JCH] R3; or b) - NRR; R3 is substituted or
unsubstituted C -C al kyl, substituted or unsubstituted

car bac cI|c sub tituted or sybstj tu

ot erdegae by BorPH hreosr | D Rey PGPty

al kyl eneargy drossm.ﬁyﬂaﬁdlkt[ed aQfyradbSLbE, | t ut ed heteroaryl

or al kyl eneheteroaryl the index k is fromto 5;66 and

R are each mdependently a) hydrogen; or b) -[C(RR

3))] R@\ccﬁﬁ}fé@ih&é\ﬂﬂnﬁn&% | ndependently hydr ogen, - OR7,
R)

(R.) ;.. CoC linear, branched, or
cy c | joe & RYIE bicxh Dirazelones én%qeia}géafenarmemff%c 30 diasigeipmeric forms and
OR7, hMchQutwall’ gc@gt%gle salfSU3E, ksaid coHpsuhE havi@tth®formula:
unsubstltut ed CY, substi t'ut ed or unsubstituted
het erocycl i c, substltut ed or urfsubsti®?uted aryl, or
substituted or unsubstituted h yRZ R7 is
hydrogen, a wat er - sol ubl erlcatiqn, | C1 al kyl, or
substituted or unsubstituted aryT; e’ ndex mis from
Oto 5 Rl is: a) substitut r umsUBstit uted aryl ;
or b) substituted or unsubs{ituted heteroaryl; L is a

z—Z5

| i nki ng group chosen from il\)_<[C(R) 1 - ||) -[C(R
) 1 \R[CR) ] - ; and

wherein R is:

a) —O[CH,JR?; or

b) _NR4aR4b;

R® is substituted or unsubstituted C;-C, alkyl, substituted or unsubstituted carbocyclic,
substituted or unsubstituted heterocyclic, substituted or unsubstituted aryl or alkylenearyl,
substituted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5;
R* and R* are each independently:

a) hydrogen; or

b)  —[CR™R™)LR’;

each R*and R® are independently hydrogen, ~OR’, -N(R"),, ~CO,R’, ~-CON(R),; C;-C,4
linear, branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen, —OR’, -N(R"),, —
‘C02R7, —CON(R’)y; substituted or unsubstituted C,-Cy alkyl, substituted or unsubstituted
heterocyclic, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;
R’ is hydrogen, a water-soluble cation, C;-C; alkyl, or substituted or unsubstituted aryl;
the index m is from O to 5;

R'is:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;

L is a linking group chosen from:

i) —[CR®)s)i

ii) —[C(R™),]l.NR[C(R'),}:; and

iii)  —[CR'),LO[CR )]



iii) -[C(R) JOCR) ] - ; R12 is hydrogen, Cl-C4
al kyl', and m xtures thereof; or two R12 units can be

wo ansn4128yget her to forma carbonyl unit; the | POBEKSI004/837264
aunit-fromO to 2; each R2 unit is independently
chosen from a) hydrogen; b) 66CH )JO(CH )JR8; c¢) -(CH
JNRR; d) -(CH) CRIO; e) -(CH)OCO R10 f) -(CH
JCON(R) ; g) -(CH)JOCON(R 0),; h) two R2 units can

I it; i) and
i xt ol AR - Cral Rt i R E s B RS can be talen together
i ndeperfolend taybomhs@ntht imdex hisdragedm (G3b2C4 al kyl, and
m xt ur t hereof. R ar}d R cap be taken toget h_er_ to
form%?%ligr%@&dﬂfnﬁ?mﬁél?oé? 81ic ring conprising
froma to Wydadgems; two R1O units can be take together

to farma c ocyelig or heterocyclic ring conprising
from3 to ’/(%gf)t%é?b)f}{is an index fromto 5; Zis , S

NR11,c)or NE@BHHNEER®;s hydrogenor C C al kyl; and67 b)
one of. nore ﬁt}ar mageutical |y acceptabl e excipients.

32 A[)met HeGHP8ORont r ol 1 ng the extracellular rel ease
of cygl oxygerggre@Rr(*COX- 2) cytokines in hunan and

hi gher ma | s, said method conprising the step of
adni 'ste%ﬁiﬁg)lﬁ% & humans or hi gher manmals a

phar r@ceuticalycuume)t i on conprising one or nore of

t he c@rrpourgdsa)J i ncl ud?znge all enantiomeric and

di ast®er i orf¥PRc MrirHR batakengpaethentodon eedtbopyhodtept abl e
sal t ) t her;g@hmixthdyinB@ost he fornula: N wherein Ris: a)

o CH és’ IEQ;RQQ randb 10-are’\lelz?ch[?n(;iependently chosen from hydrogen, C;-C, alkyl, and
mixtures thereof; R” and R® can be taken together to form a carbocyclic or heterocyclic
ring comprising from 3 to 7 atoms; two R' units can be take together to form a
carbocyclic or heterocyclic ring comprising from 3 to 7 atoms; Jj 1s an index from 0 to 5;

Zis 0,8, NR", or NOR'; R"! is hydrogen or C;-C, alkyl.

31. A pharmaceutical composition comprising:

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

R? 12
R2

wherein R is;
a) ~O[CH,]R?; or

b) —NR4aR4b;
R? is substituted or unsubstituted C;-C, alkyl, substituted or unsubstituted
carbocyclic, substituted or unsubstituted heterocyclic, substituted or unsubstituted

aryl or alkylenearyl, substituted or unsubstituted heteroaryl or alkyleneheteroaryl;
the index k is from 0 to 5;



R3 is substituted or unsubstituted C -C al kyl,

substituted or unsubstituted carbocyclic, substituted
w@roogs2BBL i t ut ed heterocyclic, substituted orPCT/US2004/037264

unsubstituted aryl or al kylenearyl, substituted or

unsubstituted heteroaryl or aftkyl eneheteroaryl; the

index k is fromO to 5; R and R are each

i ndependently: a) hydrogen; or b) -[C(R R)] R6; each

R andR ar e, ndepgnden r - OR7, -N(R) , -
CO R7 - F?“g%ocf‘re Ef‘cg‘ﬂ%g%%‘ge“@?anched or cyclic

al kyl , an@)mxthlyﬂfbgerf,blereof R6 is hydrogen, - OR7,
-N(R) , COR { ; Substituted or

unsubsti t l!??ed %:@15% ﬁﬁs’ubst ituted or unsubstituted
het er ocy Clehéh R*SAHASE? drélingebefdenty Byiasdeh HORE 0-N(RY b, —COLR, —

substituted or . unsubstituted heteroar

hydr ogen, CONR o lingandranghs ?fcyﬁfcéﬁ%’l gml’ﬁﬂ"res thereof; R is
subst i t ut 8¢dREentNORDSN(I ) -&CORT VICONRS,; wuéeeatemor anstibstittted C;-
to 5 Rl is: ? substituted or unsubstltut d ar

b) substi el sybstivied 95 nsehatimtpdheiermeyslicy gul St’lf“t?‘iorémsu“tlmted

|) | ]nk Il\lgg[ %Ea r@ﬁ&ﬁﬁf&gfof Qﬁﬁhbdtﬂug(d[l%e{%a)yl,]R s hydrég)en a[ﬁté?—soluble
and iii) -

R12 is hy@awe% -Ceyllyl ‘PYW%SU“’LE%W H?S%%’%EIFL@ a(rﬂe'ihé&dﬁx Blrls from 0 to

two R 2 units can be taken together to forma carbonyl

unit; the index nis a unit fromO0 to 2; each R2 unit

is mdeperﬂ:\éﬁatly chosen from a) hydrogen; b) -(CH

)JQ(CH )J %g (& C)subs@@féd)d}*lﬁnﬁbstmﬂéd &by C R10; e) -(CH

) OCO R10 2)
su stltuted or unsubstituted heteroaryl;

b

L is a linking group chosen from:

i) ~[CR )}

ii) ~[CR"),l.NR™[C(R*),],—; and

i)  —[CR™:LOICR )l

R'? is hydrogen, C;-C, alkyl, and mixtures thereof;, or two R'? units can be taken
together to form a carbonyl unit; the index n is a unit from 0 to 2;

each R? unit is independently chosen from:

a) hydrogen;

b) ~(CH,),0(CH)RY;

c) ~(CHNR*R™;

d  —(CHp)COR"

€) ~(CH,);0CO,R"

f) ~(CH,);,CONR")z; :

g) ~(CH,);0CON(R)z;

h) two R? units can be taken together to form a carbonyl unit;
1) and mixtures thereof;,

R® R* R®, and R" are each independently chosen from hydrogen, C;-C, alkyl,
and mixtures thereof; R* and R®® can be taken together to form a carbocyclic or
heterocyclic ring comprising from 3 to 7 atoms; two R'® units can be take
together to form a carbocyclic or heterocyclic ring comprising from 3 to 7 atoms;
j is an index from O to 5;

Zis 0, S, NR'!, or NOR'; R"! is hydrogen or C,-C, alkyl; and



g -(CH)OCON(R) ; h) two R2 units can be taken
together to forma carbonyl unit; i) and m xtures

wo b@seoR287 R8, R, R, and RLO are each i ndepenP&rnub3004/037264
chosen from hydrogen, Q C al kyl, and m xtures thereof;
R and R can be taken together67to forma carbocyclic or
heterocyclic ring conprising from3 to 7 atons; two
R10 units can be take together to forma carbocyclic

or heterocyclic ring conprjsing from3.to 7 atons; |
i s aB) i ndeRke FrIERF phare }%02113( %"C?Ptaé’jle REPFSor NORL ; R11
i s hydrogenor C -C alkyl. 33. A nethod for controlling

the extracel lul ar_rel ease of  Tunor crosi s Factqr- .

BTN A pethe oA e AR GHSE AT & YRR G0 eytokines
CONPE Bin ahdBighdr @Rnal26HA MbthbEIdnpeisih@ths diepl oNatERISteHiig to said
hi gher manmal s a pharmaceuti cal conposjtion Corg)ri sin

one @pmwp@hi@herw%%@ﬂ%?uqcﬂepﬁ SH:&)H&P]FIPI‘ISIH one or m%re of the
enanthARRLiS irdiding laA SAMEbAERS dng dfa6triBine?id Gorms and pharmaceutically
pharmaceuti cally acceptable salts thereof, having the

f or mategptaile Gakie tisraqf, Rayiag thgformpfacH | R3; or b) - NR R ;

R3 is substituted or unsubstitutedrC _,C al kyl,

substituted or unsubstituted c RIl'izc, substituted

or unsubstituted heterocyglic \t'uted or
unsubstituted aryl or al kyl ene tituted or
unsubstituted heteroaryl or al teroaryl; the
index k is fromO to 5;69 R/an &re each

i ndependently: a) hydrogen;\or/») -[C(RR)] R6; each

R and R are independently hydregen, - OR7, -N(R) , -
COR7, -CON(R) ;C-C linear, b¥ anched, or cyclic

al kylyheRR ¥t Xt ures thereof; R6 is hydrogen, - OR7,

-N(Ra) . —OfSHER; orCON(R ) ; substituted or

unsubstituted ¢ C al kyl, substituted or unsubstituted

het erbbcycl“?‘l& Rsubstituted or unsubstituted ar yl, or

substR? {dkuBRinAEd MRS EUCEd, defl aubainidd or Bhsubstituted carbocyclic,
hydr ogen, a water-sol ubl e cation,

. . CpC al kyl .. or,
substsphstitugsd op Pnsﬂli’%lﬂ’é"éit}}eﬁﬁc&}maﬂbftfm%%%r Wnﬂﬁ’étktuﬁfl Pyl pralpylenearyl,

t 0 Sigybstituted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5;

R* and R™ are each independently:

a) hydrogen; or

b)  —[CR*™R™)I.R%

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

R'is:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;

L is a linking group chosen from:

i) ~[CR)lim

iy  —[CRJNRZCR); and

i)  —CR)OICR?)]i



Rl is: a) substituted or unsubstituted aryl; or b)
substituted or unsubstituted heteroaryl; L is a

wo povgios28yr oup chosen from i) -[C(R) ] - ; iPQT/UPIO(H037264
) ] NR[CQR) ] - ; andiii) -[CR) JOQR) | - ;
R12 is hydrogen, CpC al kyl, a8 m xtures thereof; or
two R12 units can be taken together to forma carbonyl
unit; the index nis aunit fromO to 2; each R2 unit

IS i osen from a) hydrogen; b) -(CH
)30 K TRy LR o s heroae Pk s co b tgether
) ] OCQoRdzth 4 Jarbolfdhin): HebNnBex) n is a@hit fiokald th@CON(R ) 5 h)
two R2 uEits.Ca be t%ken together to forma carbonyl
uni t : %3P Ryt ivndenspdsatly phoseffomrg, R, R, and R10 are
each d)ndepgaerst;l y chosen from hydrogen, -C alkyl, and
m xtures thereof: R and R can be taken together to
form cafﬁ§@§%¥¥%bmﬁ5heterocyclic ring conprising
fromg to {cRH)NRER, W0 R10 units can be_take together
to forma cergoc clpi ¢ or heterocyclic ring conprising
from® to % g%éﬁ%? j is an index fromto 5; Zis , S,

NR , &r NORCHEOGO,RYdrogen or C -C alkyl .70 34. A
nethgz for(xé%roflhng a di sease or disease state in

humarts or‘ﬁ?ﬂﬁéxnﬁﬁnhhls, sai d di sease or di sease

st at ) chosgopfjoriongrItgest i ve heart failure;
hype??ension‘%ﬁhrgﬁicgobstructive pul nonary di sease
(COPD) and™e Bpinils cambrcirkeayeastbenie; fommertouyosits, adul t

r espiiy at ord fli:dibEBseorand asthma; at herosclerosis;
muscl & deggner atjon and peri odontal disease; cachexi a,
Reit &+ B ’gi/maliﬂblﬁe are gepltindegendertlyspossu fioingiydeger, €xiCa alkyl, and

bul i fi2uRE MERSAR® and R can be taken together to form a carbocyclic or heterocyclic
ring comprising from 3 to 7 atoms; two R'° units can be take together to form a
carbocyclic or heterocyclic ring comprising from 3 to 7 atoms; ] is an index from 0 to 5;

Zis O, S, NR'!, or NOR';; R is hydrogen or C;-C, alkyl.

33, A method for controlling the extracellular release of Tumor Necrosis Factor—a, (TNF-a),
in human and higher mammals, said method comprising the step of administering to said
humans or higher mammals a pharmaceutical composition comprising one or more of the
compounds, including all enantiomeric and diasteriomeric forms and pharmaceutically
acceptable salts thereof, having the formula:

R? 2o

R2

wherein R is;
a) —O[CH,JR?; or

b) ~NR*R*,

R? is substituted or unsubstituted C1-C,4 alkyl, substituted or unsubstituted carbocyclic,
substituted or unsubstituted heterocyclic, substituted or unsubstituted aryl or alkylenearyl,
substituted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5;



fever, mal aise, nyal gia and headaches, said nethod
conprising the step of admnistering to said humans or
woe@hes726amal s a pharnaceuti cal conposition CPOPUSR0H037264

one or nore of the conmpounds, including al
enantioneric and di asterionmer$t forns and
phar maceutically acceptable salts thereof, having the
formula: Z\\ RR R- - - N2R RN / \ Rwherein R

NR R; R3 is substituted or

( :
unsugi ?ﬁ%ﬁe @gﬁngvpgégﬁbstituted or unsubstituted
car bagycl ingdrogetst i t ut ed or unsubstitut ed

het er ocycl i ktuted or unsubstituted aryl or
aIkyléneariéagﬁﬁgikﬁtuted or unsubstituted heteroaryl

or dangkdﬂ Iénﬁﬂqﬁbdr@glﬂyﬂend&hﬁ}wda@g% Jo%grﬁ(m)m@dzn’ 5CO§€R7)2,C, -Cy
an are each_ inde ntly ydr ogen

R )] lmew ¥ artcheda%wa%l@ﬁeanﬁ ﬁaérp')@ﬁ oF % ﬁ@é@rﬁ@{‘ Rk, -
OR7, C(HRR—)ZON (R7 p@bgqtuted Gﬂﬂ@ﬂ)sﬁtute@(‘n-@; |a1k|5}1§‘ Sdbstituted or unsubstltuted

branched, I | kyl her eof
hyd r H)cyé) L&%s%t&t?qt % u}gubs itu té)a )é; S%&%Sq( %9 ?errunsubsnnl?t(sed heteroaryl;

substR7dutyRehges, atisdrRsitblt vitRe, ¢, @&, aﬂ&ylr Yok subSHteH bf sHs@dtiRled aryl;
unsubstituted heterocyclic, substituted or

unsuBBtipdeed B0 L %r substituted or unsubstituted
heter@ag:yl ; R7 is hydrogen, a water-soluble cation,

Cl-4 aIkyI or substituted or unsubstituted aryl; the
i ndex® m | SubstiBygdcpr ppsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;
L is a linking group chosen from:

i) —[CR ™))

i) —[CR?)NRCR )] and
iii)  —[CR"):1LO[CR )]

R'2 is hydrogen, C;-C4 alkyl, and mixtures thereof; or two R'? units can be taken together

3

to form a carbonyl unit; the index n is a unit from 0 to 2;
each R? unit is independently chosen from:

a) hydrogen;

b) ~(CH);0(CH2)R’;

c) —(CH;NR™R;

d)  —(CHy)COR",

e) ~(CHa);0CO,R"

D "‘(CHz)jCON(RIO)z;

g) ~(CH2)OCONR )3

h) two R? units can be taken together to form a carbonyl unit;
i) and mixtures thereof;

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

Zis O, S, NR!!, or NOR"; R" is hydrogen or C;-C, alkyl.



Rl is: a) substituted or unsubstituted aryl; or b)
substituted or unsubstituted heteroaryl; L is a

wo povgios28yr oup chosen from i) -[C(R) J - ; 71PCT/PS2004/037264
-[(R) 1 NR[CR) ] - ; and iii) -[(R) ]JOCR) ]
- ; R12 is hydrogen, -C4 al kyfQ and m xtures thereof;
or two R12 units can be taken together to forma
carbonyl unit; the index nis a unit fromO to 2; each

3I}(2C:ﬂ|n| t ] %qlfc;ggﬁgreqdent I%qcho r;ﬁfsga?er%l h%%j@?%orlglo en, b als, said
e) (c@éas\e Q@B Ostdtd cho@éﬂfr&x@@ﬂ@&t&e heaﬂ:)falfu(r@h’ﬂyﬁem&n%ﬁmmc

X two R2 units can be taken together to form.a
car bd)rWF“CHYﬁ ulmpracy dhgpas (CDRPY and e ek saadrome; Migreulosis, adul

and RiQirabs Baeks, hfadependandsyleohiospitc H@gﬁnwﬁi&ﬂﬂlﬁgerlodontal
-C4 al kyl, and mxtures thereof; R and R can be ta

t ogetdinspser GohesianReiter 3 SHGEARE BL PURBINQYEE PRI bufigia nervosa;
CONPribel, Hh1figeOMy A gih And heal 2R sald’&ﬁet%&obl‘%h&ﬁg fhaBte Sf admmlstermg
t ake together to ?orn1a carbocycllc or heterocyc

ri ng '@ sbhymaInA g ighsrmampgls 2 phprgigeutipal pempgsition gemprsigippe or more

0 togp the%oingoundﬁmc all@hartibiRdido 434 Hids@ribMeicaeeR 88 C
-C al for preventing el evated plasma

| evellﬁlalﬁfac‘?uﬁﬁqué(rﬁﬁ@@ﬂ? S%lgﬁttWOﬁévévm&thﬁémea and hi gher
mammal s wherein sai d cytoklneszareRqusen from TNF- a,
IL- , and IL-6, thereby controllin R;reatlng
congestive heart failure k“ hu ng a hi gher manmal s,
sai d nethod comprising the step ini stering to
sai d humans or hi gher mammal s pha ceutica

composi tion conprising one reRof the conpounds,

i ncl udi ng al
g N _/<
R
wherein R is:
a) —O[CH,]R?; or

R? is substituted or unsubstituted C,-C alkyl, substituted or unsubstituted carbocyclic,
substituted or unsubstituted heterocyclic, substituted or unsubstituted aryl or alkylenearyl,
substituted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5;
R* and R* are each independently:

a) hydrogen; or

b CR™R™)R’;

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

R'is:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;

L is a linking group chosen from:
) —[CR )2l



enantiomeric and diasterioneric fornms and
phar maceutically acceptable salts thereof, having the

wo eoosiokas7 - wherein Ris: a) -QCH] R3; or72 BOT/USNBY/637264
; R3 is substituted or unsubstituted Cl-C4 al kyl,
substituted or unsubstituted ¢arbocyclic, substituted
or unsubstituted heterocyclic, substituted or
unsubstituted aryl or al kylenearyl, substituted or

unsubstituted heternparyl .or al kyl eneheteroaryl; the
i ndexVk isT[q;(lR(l)r)lﬁ@IPtlﬁé@%{ Ratf R are each

| ndeggndeny¢®»Aorowdhggen; or b) -[C(R R )] R6; each
R and R are 1 ndependently hydrogen, - qugz-NgRrL s
co RR " istrgreesp CcCaalkyla FQ‘X%YF%\Y%E‘I‘?%%I?T B0 Rey it garpadglfen together
and m ¥rMhesbbig ueiefthe iRGxinSs MY KE8010 2; OR7, -N(R)
- COR7, -CON(R ) ; substituted or unsubstituted Cl-C4
al kyleachsRyyaitiis indepgndspthhetmdiont ut ed het erocyecl i c,
substy t ut @gg@Eeinsubstituted aryl, or substituted or
unsubstituted heteroaryl; R7 is hydrogen, a

wat e sol affFd)i€4HaR s C1-c4 al kyl, or substituted or
unsu Ztitu{@gﬁgmyﬁg%the index mis fromO to 5; Rl is:
a) substituted or_ynsubstituted aryl; or b)

substdt ut e€CBVCOB Ubst i tuted heteroaryl; L is a

l'i nkighg grg ﬁ@ﬁﬁﬁﬁm from i) -[C(R) ] - ; ii) -[CR
) 1 NRTQR )T L oapd i) -[QR) TAAR) ] - Ri2
i s hytr ogefCHGEOMNMRkLky| , and mi xtures thereof; or two

R12 its bechakey. together to forma carbonyl
unit?ﬁthe ?%@éx ﬁﬁﬁs g’unit fromO to 2; each R2 unit

i s i MieperteRt mitschwbeiakentegethertp forpar esghonyl unit;
\ i) and mixtures thereof;
R® R* R, and R'® are each independently chosen from hydrogen, C,-C, alkyl, and
mixtures thereof; R* and R can be taken together to form a carbocyclic or heterocyclic
ring comprising from 3 to 7 atoms; two R'® units can be take together to form a
carbocyclic or heterocyclic ring comprising from 3 to 7 atoms; j is an index from 0 to 5;

Zis 0, S, NR'!, or NOR''; R'! is hydrogen or C;-C; alkyl.

35. A method for preventing elevated plasma levels of inflammatory cytokines in humans and
higher mammals wherein said cytokines are chosen from TNF-a., IL-18, and IL-6,
thereby controlling or treating congestive heart failure in humans and higher mammals,
said method comprising the step of administering to said humans or higher mammals a
pharmaceutical composition comprising one or more of the compounds, including all
enantiomeric and diasteriomeric forms and pharmaceutically acceptable salts thereof,

having the formula:

wherein R is:
a) —O[CH,JiR%; or



b) -(CH)JQ(CH )JR8; ¢) -(CH)jNRR; d) -(CH)jC RL0;

e) -(CH)OCO R10 f) -(CH)CON(R) ; g) -(CH)OCON(R)

WO 2005/087%87 R2 units can be taken together to foPOT/ES2004/037264
carbonyl wunit; i) and m xtures thereof; R8, R, R,

and RL0 are each i ndependent | ¥ chosen from hydr ogen,

-C al kyl, and m xtures thereof; R and R can be taken
together to forma carbocyclic or heterocyclic73 ring
conpr si ng- %\{ Q{BB to 7 atons; two R1O units can be

t ake oget er td forma carbocyclic or heterocyclic

r [ n g lﬁmbsstmutcrgorfmsubsﬁuted) C¥-Catlhytpsubgtitited @runkub@iitgtefl E::ﬁmocychc

roge
| k |S‘§bs§§‘ted£r St“RSt%“"? ?e?ﬁr?cgqu % ﬂ‘&“&‘i’r‘%@ﬁ‘ S E‘é‘%&é‘% pr alkylenearyl,
al | e\sulistltumgdrhﬁsubgtmqlédjimer(tahﬁbeﬂf(ylbﬂthktmg tHe)index k is from 0 to 5;
cont rRQJ 2%,3 t he EXt race | lul ar rel ease of cytokines,
sai d kedoliio] llrgle}?]eél ¢ step of adninistering to
sai dahunamsdrag@lna]r maceut i cal conposition conprising

one %5 &fSa gonpounds, including all
enant omer % sterioneric forns and

phar rederitdnd adﬂl aye mdepepdeaw Ede@eﬁ s-orRienarf),, Tavrh gcd)m:R )2; C1-Cy

for wher

b) i fancieg. bRl BTGP GebR: %m@r@aenm%a—N(R%
aI KyICO,RY bGIDN(RJ@ﬁdLbst[tutbldD subsibstitufcg d,-ca EIQ?IC M®htitGted or unsubstituted
subsﬁ?ltute unsu stltgt ed heterocyclic, substituted

ESYCHp SR gL AT Dbt BHeoryPstineh s ppsubstiped peteroaryl;
unsulRSis Hyﬂlfogéh B SaRF-9atiié cabibn, &, Y hRYE BLLBERREY br unkdMtituted aryl;

i nde ‘6‘1?3 m00t05 R and R arée each
i ndeé]?ﬁ il rom tos

R!is:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;

L is a linking group chosen from:

i) —CR)]i

if)  ~CR™:INRZ[CR )]~ and

i)  CR)LOICR) ]

RZis hydrogen, C;-C, alkyl, and mixtures thereof: or two R'? units can be taken together
to form a carbonyl unit; the index n is a unit from 0 to 2;

each R? unit is independently chosen from:

a) hydrogen;

b) ~(CHo),O(CH,)R";

c) —(CHo)NR”R™;

d) ~(CH,);CO,R";

e) —(CH,);0COR"®

f) ~(CH,);,CONR");

g ~(CH,);0CONR");;

h) two R” units can be taken together to form a carbonyl unit;
i) and mixtures thereof;,

R®, R* R”, and R'® are each independently chosen from hydrogen, C,-C; alkyl, and

mixtures thereof; R and R* can be taken together to form a carbocyclic or heterocyclic
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wherein R is:
a) ~O[CH,]R?; or
b) ~NR*R*;
R? is substituted or unsubstituted C;-C, alkyl, substituted.or unsubstituted carbocyclic,
substituted or unsubstituted heterocyclic, substituted or unsubstituted aryl or alkylenearyl,
substituted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5;
R* and R* are each independently:
a) hydrogen; or
b)  -[CR™R™).R";
each R*and R* are independently hydrogen, ~OR”, -N(R"),, ~CO,R’, -CON(R")y; C;-C4
linear, branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen, —OR’, -N(R"),, —
CO,R’, ~CON(R7)2; substituted or unsubstituted C;-C, alkyl, substituted or unsubstituted
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 from 0 to 5;
R'is:
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl;

L is a linking group chosen from:
i) ~[CR®))i



ring conprising from3 to 7 atons; two RLO units can

be take together to forma carbocyclic or heterocyclic
WO 20vg/0en28pri sing from3 to 7 atonms; | IS an i nPERUSI00#037264
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i)  —[CR™),INR[CR™),]—; and

i)  —[C(R™)IOICR )]

R'? is hydrogen, C;-C, alkyl, and mixtures thereof; or two R'? units can be taken together
to form a carbonyl unit; the index n is a unit from 0 to 2;

each R? unit is independently chosen from:

a) hydrogen;

b) ~(CH,);0(CHz)R’;

c)  —(CH)NR*R®;

d)  —(CHpCOR";

e) —(CH,);0CO,R"®

) ~(CH)CONR );

g) —(CHz)jOCON(Rw)z;

h) two R? units can be taken together to form a carbonyl unit;
i) and mixtures thereof;

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

Zis O, S, NR'!, or NOR'"; R" is hydrogen or C;-C, alkyl.



