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The present invention relates to

6, 7- di hydr o- 5H pyrazol o[ 1, 2a] pyr azol - 1- ones whi ch

inhibit the extracellular release of inflammtory

cyt oki nes, said cytokines responsible for one or nore

human or hi gher j LSe ) resent

i nvention fﬁ?ﬁ&%é’%’-@g@%&@iﬁﬁiﬁ@&“@@ﬁ%ri sing

sai d 6, 7- di hy WidCHHE@YTROIANBLANMIAATPRY &8XOOKINESnes and

nmet hod for preventing, abating, or otherw se

control ling enzynmes which are understood to be the

active conmponents rdaBdhOFEHEINVENLQN herejn

d escThdpdsdht Beatien @laaisess, 7-BAGKCRINRzEH 1 ZaiByrbdd/ENT¢sONich inhibit

kﬁce@l%lrgeasé oﬁ hﬁrr?ﬁat@rg‘p l{'{H@EtsaH%Wo ﬁéss‘re ;ﬁ:ﬁ&& Tdt one or more

I Cca st ances
hwn@rwr hégtyp1 ré@ﬁmei@nwsa%se siajaso Hhppgsent MMdien g delplestoar e

célﬂ&fértlﬁﬁsq%%phﬁn m ﬁﬁﬁiydr&lSHJp?\‘Eic%mﬂé]Wra/Zor E—Srlilﬁl’mﬁ method for
as S nol o

PR g chee. guntase CPRERS saER kR RRUAHS SEB: B rogotve
camppnsuig gessorsibleder thhéraip desceprd dirsd$atiafes i n many

di sease states or syndrones, inter alia, rheumatoid
arthritis, osteoartg |§:g :EEIEE té)r owel disease
(IBS), septic sho i -@é—%ﬁg&uncti on,

acut éntéreain ~aglion yartdimmasleecrmsadhebo'r-a,(TNFam)cbre heoref tbe inportant

bﬁ%ﬁaa Qgigsl?én%eg 181ro¥vF1 Igale%v ag Sc?ﬂo%ﬂe{’e T ee{g& mofegﬁfz@érb gﬂdel(x);tood to

i'sease s ore a t
mediete thwﬂ%@mﬁw M@O%@S%@Wﬁ%@ Hei '@@P”Qﬁ?ﬁ’ﬁé‘b@mﬁr‘&ﬂ%o‘: infectious
a¥dhteh  conpri se conpounds whi ch can bl ock, abate,

cont at e revent th , ,
cyto ﬁﬁﬁé&p ¥ P“h%{‘”&%tP ysc e pradu geear?s @U%%Mﬁ@ g Iy pany
disbhAENTEIaSNr Firarqpres siatat alqanvelnmat@%arﬁ@@@ g)sﬂep@thrltls inflammatory bowel

d%gégegfé%ﬂ tsbﬁ’c[&%ﬂo&e%tﬁoduﬂnc;n@@'tdyéf&nchéhs aaﬁ@ﬂ;sﬁkﬂfcw 8i8d=8g | cchexia,
foun at Cert?|n bicyclic

SRR TP S ey ighe oot by BF BHor A BrY fggoe states.
r el edseredd therefofd akngtet ngeddyrtcokipaerls andypermadeiiical compositions which
#Jrﬂﬁr%re CSMFJ)JM; V\Mc"x c;r) blé&daﬁa‘tﬁTQ(SntrG? it ste SoroAG bR the rEtESe of

rom cel her eby preventing, abating, or
CHPHWWG&%W‘E'F%H”P?%@@H‘NHES whi ch are proposed to be
the active conponents responsible for the herein
descri bed di sease s ZRYIOETHE e ,qct of the
present invention r ncl udi ng al |
enantTihe pesed invepign meg‘gttr@vqf@ﬁ@?qtlenqdd}eﬁgs 13#@‘: it has been surprisingly

fRna HRES I tﬁ‘c@bl'c}by@@&cﬁ@% akl @risailvésthébereoéffechmifel inhibiting release of

w&%?%%?gs I}‘(%\é%?{gef a‘}l 'r]i"@'%‘:'ﬁ” @L 1}ar%@u%9r%%é8%@%%%r (TNF) from cells

and thereby preventing, abating, or otherwise controlling enzymes which are proposed to be the

active components responsible for the herein described disease states.
The first aspect of the present invention relates to compounds, including all enantiomeric
and diasteriomeric forms and pharmaceutically acceptable salts thereof, said compounds having

the formula:



~NRLI R R RN N\JNCH |I Rdb wherein Rl is:
a) substituted or unsubstituted aryl; or b)

W@ aip8N2d808 ed or unsubstituted heteroaryl; eachP@2Us2on3/008477
is independently selected fromthe group consisting
of : a) hydrogen; b) -(CH2)j Q(CH2)"R8; «c)
-(CH2) j NRO2R9b; d) -(CH2)JCO2R10; e) -(CH2)j OCO2R1
f) -(CH2)j CON(R10)2; g) -(CH2)j O0ON(R10)2; h) two R2
units can be taken together tg fqpma carbonyl unit;
i) and m xtures thereof; RS, a, ,, and R10 are
each independently hydrogen, aszyI, and m xtures
thereof; R9a and R9b can foeakken ether to forma
car bocyclic or heterocyclic rijng c ising from3to
7 atons; two R1O units can \talﬁi gether to forma
carbocyclic or heterocyclic/ rihg conprising from3 to
7 atoms; | is an index fro 05 nis an index from
Oto b5 Zis 0, S NR11, or NI5 R11 is hydrogen or
Cl-C4 alkyl R4b is substituted g unsubstituted aryl
or substituted or unsubstituted heteroaryl. Another
aspetber®f R [$e present invention relates to

phar B)BCSU&%@&bﬁ@@ﬂ@@&t&s&iiu%%rw%ich can deliver the
conmpounds J resent invention to a human or

hi ghBt ma ptyteig{jws%sﬁ@ggihgﬁegﬁgﬁ conprising: a) an

ef f eeadn\RE uaitris inveperidensiy selestecitanethe foraup gorsistipmeln ds
accogfi ngpifodehe present invention; and b) one or
more pharnmaceut | cal |,y acceptabl e excipients. A further
aspeE of ‘%)i?fpé@éﬁt invention relates to nethods for
contepl | i n(g:l—_emmgfﬂgb;rmre i nfl anmat ory cyt oki ne

medi g} ed QCHéfEézﬁmt ory cytoki ne nodul ated mammal i an
di seases or_ ’

e) —~(CH2),OCOR"

f)  —(CH2,CONR");

@)  —(CHOCON(R™);

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

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

Zis O, S, NR", or NOR": R" is hydrogen or C;-C, alkyl

R* is substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.

Another aspect of the present invention relates to pharmaceutical compositions which can

deliver the compounds of the present invention to a human or higher mammal, said compositions

comprising:
a) an effective amount of one or more of the compounds according to the present
invention; and
b) one or more pharmaceutically acceptable excipients.

A further aspect of the present invention relates to methods for controlling one or more
inflammatory cytokine mediated or inflammatory cytokine modulated mammalian diseases or
conditions, said method comprising the step of administering to a human or higher mammal and
effective amount of a composition comprising one or more of the compounds according to the

present invention.



condi tions, said nmethod conprising, the step of
adm nistering to a human or hi gher manmal and

we@Rdogm2dsve anount of a conposition conprising PCEUS003/008477
nore of the conpounds according to the present
i nvention. 2 WD 2004/026878 PCT/ US2003/ 008477 Anot her
aspect of the present invention relates to forns of
t he conpounds of the present |nvent|on whi ch under
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whi ch are capable of nediating, controlling or
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term rocar I's defined
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Spiro entanes
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acen

e
1e-o@einyl, 2H habeaziogr Y#-pxazingl, mgmh@lmwmeplnyl teaerityb dYict3-giazepinyl,
itdeRd §H nr%n)ll ' b@ﬁdﬂﬂgnyﬁ ?Saﬁg?i.lzﬁﬁraﬁ}fl ||\Mﬂ>lyp BHiifyelyL dl@-mdolyl benzoxazolyl

%p r %%Zeﬂyﬁnyl th Ellé’?lﬂ ﬂlg%ﬂxhq)(nnizoﬂ& 2{-! ‘%/ %?eénz%azrnyl pyrrolidinyi,
plys@ixg zalingkaling Xarzoy | thiogheRyl Abeozimdazonb layd the Riké ¢agh afiyhich can be

sﬂb‘ktm@é’ cﬁ"&%z%ubst&ﬁé&’yra” 2-one-yl, py” di nyl,
pyri dazi ny yrioidinyl, pyrazi g 'yP er azi Xl’ . )
s-tr |A5|qu|awple ogg.pmt defined by the térm “alkylénearyl” is a benzyl unit having the formula:
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1, 2-oxazinyl, 2H 1, 3-oxazinyl, 1,4-oxazinyl,
nmor phol i nyl , azepi nyl, oxepinyl, 4H 1, 2-di azepi nyl,

wo pabend872H- | ndenyl , benzof uranyl, i sobenzof urBeiyUS$2003/008477
i ndolyl, 3Hindolyl, 1 Hindolyl, benzoxazolyl,
2H 1- benzopyranyl, quinolinyl, isoquinolinyl,
qgui nazol i nyl, 2H 1, 4-benzoxazi nyl, pyrrolidinyl,
pyrrolinyl, quinoxalinyl, furanyl, thiophenyl,
benzi m dazol yl, and the i ke e. h .of which can be

substituted or unsubstltutC : anple of a unit
defined by the term "al kylehRe I's a benzyl unit
having the formula: 3 V\D 2004/ 676878

whSrEAd 2R3 B4 it defildd bywheateeaaikaenebs@rgahe isod 2-gicolgtiubit having the
fdefli ned by the term "al kyl eneheteroaryl” is a

OEPBF'COI yl unit having the formula: - CH2 The term
"substituted" is used throughoyt \e speci ficati on.

The term "substituted" +sCH nedYherein as
"enconpassing noieties or unit ch can replace a
hydrogen atom two hydrogen atons, ‘or three hydrogen

at ongheferra “dupstitoed ishyskd thiodughaut thAlspesifiseatiost Thelteaad “scbslituted” is
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Tgyee gmggqelntr?ﬂl 8”‘8?1* II’{C]L\%? %yﬁuﬁ? é‘a%g‘?g@ rﬁén ?S[’:)ome rrlgnxttlsngr} e‘%(a%ple ofa
sistiutzgenit whlmegwegdq;pé@ement@m hisinegen mqgl aneadjgcent carbons The term

sw{%’ée'dtléﬁs%g tHrSugHS R %etp?é's@h’tgs é&ﬂcat‘idﬁ@o Fﬁﬂ@ﬁ@ ﬂ'lat a hydrocarbyl moiety, inter
ecification to.indicate ocar

e 1o, SRA PGB ETLA AEE o196 P Eh PSR MRS Aro g
sastiverte Wifen timeoidtyid degpebedetsdspstitatpd”sop durtiyer af the hydrogen atoms may

g{b@atgté(? ;JFS{FEWQ hgcli'I ggjgﬁér%l lé g éagﬁﬁftécpé?gnéﬁ carbocycllc ring”, (N,N-

y rogen atons L}/ be
d%yﬁ@-@@mop@ian)éjgmugshtu&eqﬁpcﬁl Wrd‘ngprgpyl isa‘s bstltuted C; alkyl
unig UdRit2-daroRgbyAadigna tai* ﬁJb@tﬁﬂtb@B@t@’oﬂr@l uhit.ng'he fofldyilg are non-limiting

di met hyl

exahrm es UHI?S vﬁ}rgé]rlz%pé&?r\éeawé reél%ce%ent £ | Hg% étg%g%ﬁﬁag F)yolrocarbyl unit
iageiseribed aﬁéuQst'éJéqdboxypyrl dinyl is a "substituted

jhet er 1?)Iz] (@REEH),RFghefetl b RWoR®) taH 2, 1@ ftorhiond 12;ng

exarrp éﬁﬁ units which can serve as a replacement for

ik atoms vvhen a hydrocarbyl unit is described

is SO@&R uted." i) -[C(R12)2] p(CH=CH) gR12; wherein p

I\;)sfrg%gq;cg.llz gis fromO to 12; ii) -C(2Z2)R12;
i) 2 iv) -C(2)CH=CH2; vVv) -C(Z2)N(R12) 2;
Wi) 242 N(R 12 ) 2;

vi) -C(ZNRN(R¥),;

vi)  -CN;

vii)  -CNO;

iX) —CF3, -CC|3, -CBr3;

z)  NR®)

xi) -NR'*CN;
xiy  -NR™ZC(Z)R'%
xii)  -NRZC@NR™)



vii) -CN, viii) -CNO ix) -CF3, -CO3, -CBr3; 2
-N(R12) 2; xi) -NR12CN, xii) -NR12C(Z2)R12; xiii) -NR
WA2@EEAIR 12 )2; 4 WO 2004/ 026878 PCT/ US2003/ ROBUS2003/008477
Xiv) -NHN(R12)2; xv) -NHOR12; xvi) -NCS; xvii) -NOZ;
Xviii) -OR12; xix) -OCN, xx) -OCF3, -00013, -QOCBr3;
xxi) -F, -d, -Br, -1, and m xtures thereof; xxii)
-SCN, xxiii) -SBM xxiv) -08BM  xxv) -SG2ZN(R12) 2;
Xlx)é d@ﬁf& 12;  xxvii) -P(OH2; xxviii) -P02; xxiXx)
(O xxx) and m xtures thereof wherein R12 is
xHydr ’subst ituted or unsubstitut ed Cl-C20 linear,
X\h)'anqh@sj or cyclic alkyl, C6- C20 aryl, C7-C20
o kyll}? earyl and m xtures thereof; Mis hydrogen, or
4’ salt-¥orming cation; Zis =0, =S, =NRI1, and
xvii)xt tPR% t hereof . Suitable salt forni ng cations
xikncl usken; sodium [ithium potassium calcium
gne m ng) m and the like. The first aspect of
X’Bﬁe p(ﬁéysf’erﬂ \fg{#f”on rel ates to conpounds having the
xkipr mdf,aCl, -BO -R2ndRAixKEes tigredof;

Xxii) -SCN;
xxiii)  -SO3M;
xxiv) -OSO3M;

xxv)  -SO,N(R');

xxvi)  -SOzR'%

xxvii) -P(O)Hy;

xxviii) -POg;

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

xxx)  and mixtures thereof;

wherein R"? is hydrogen, substituted or unsubstituted C4-Cy linear, branched, or cyclic alkyl, Cg-
Co aryl, C-Cy alkylenearyl, and mixtures thereof; M is hydrogen, or a salt forming cation; Z is =O,
=§, =NR11, and mixtures thereof. Suitable salt forming cations include, sodium, lithium,
potassium, calcium, magnesium, ammonium, and the like.

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

which are 2-R'-substituted-3-(2-R-substituted-pyrimidin-4-yl)-8,7-dihydro-5H-
pyrazolo[1,2a]pyrazol-1-ones.

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



RNR R R NN R which are
2-Rl-substituted-3-(2-R substituted-pyrimdin-4-yl)-6,

wQ 2eilondro- SH pyrazol o[ 1, 2a] pyrazol - 1- ones. TPET/E820031608477
aspect of the present invention relates to conpounds
having the fornula: 5 WD 2004/ 026878
PCT/ US2003/008477 SRR RR Rz N1 RNI R R2R2N
N~\ R which are
2-R substituted-3-(2-R-subgtitu
- di hydr o- 5H pyrazol o[ 1, 2a]
third aspect of the present
conmpounds havi ng the for a:
RNI R R RR N N-~R\w

2ed-gyrim’din-4-y|)-6,7
-thiones. The

ioge relates to

| RIA N~ RZ R R2 N1

h re_.2-R
imdin-4-yl)-6,7-dih

which are 2-R'substituted-3-(2-R-substituted-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-
1-thiones.
The third aspect of the present invention relates to compounds having the formula:

which are 2-R'substituted-3-(2-R-substituted-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-
1-ylideneamines and derivatives thereof.
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[CH,} R 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
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or
alkylenearyl, substituted or unsubstituted heteroary! or alkyleneheteroaryi; the index k is from 0 to
5.

The following are the various aspects of R units according to the present invention
wherein R is an ether having the formula —O[CH,]R®. However, the formulator is not limited to the
herein exemplified iterations and examples. ‘

A) R units encompassing ethers having the formula —OR® (the index k equal to 0) and R® is

substituted or unsubstituted aryl.



1-ylideneam nes and derivatives thereof. Ris a

substituent at the 2-position of the pyrimdin-4-yl
w@oerokioaas7of t he general scaffold, said R uni tPCEUSRAP3/008477

an ether having the fornmula -J CH2] kR3; or b) a

primary or secondary amno unit having the fornmula

- NR4aR4b; wherein R3 is substituted or unsubstituted

Cl-C4 al kyl, substituted or unsubstituted cyclic

hydr qgar byd) e if Er‘i bfttHE g%g&rof ﬁQ:%MBr‘QI'S %Eatfln r%%avmg? thfa formula ~OR® and

het erocyc uns
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et her havifigotometiphenska 2 AQfTORZIMERE! Pheowehasd thet live.
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0) and R3 riog-imiind sxanplesetimethyipireniukys 8-itetiyiptierauxy, K- meﬁhyMenoxy

2004/ 02687284 E%(h%gg}/ Qg%gghenb)y ]‘%\% 6?1%5% ?&aﬁ]ﬁhenoxy 4-

this aspe%] g rlses et hers

-OR3 and RYVP e’?ﬁﬂﬁ fhﬁlj?d or unsubstituted aryl. This
i teraidi on A fodhendterstidnioé thiscdshetb i) canttised étharé hanghg@heidh®a —OR®
of R phe%éﬁ’s IS?SUf)étlgﬁ) d Uﬁﬁgﬁt}{uteo?’ar{d YRE %’rgt‘?oﬂ%%yudes the following

f 1 uoropheno l uoro XY,
3-trifl uoﬂ?ﬁé'&"ﬁ'%’ BreaRISR Y (2- nmihvmfw)ﬁhewdﬁrémqiafwan@mxoy (4-

2, 4-tri f1 uesticsxgphgroxyy Bemeacktyl)ymfo]bHeRotyl ¥Benzbj1)3]dNXaLaR and the
iteration pf this aspect of R conprises et hers havi ng

t he fornula OR3 and R3 is substltuted or
Blins utfsynite @raempassjng. etherd kaving éedermole R [(thelindext hequal to 0) and R® is

foll ngﬁg:tedrwnnéubmtatw@t@myml es: 2-net hyl phenoxy,
3- et hyl p

2. -0 et T BT ey B SR Efbatpes shers s G —OR® and

4- Cyanophﬁﬁwsuwltuwmyﬂepﬁha’h Obhs, itegatioh intleddsitiiesfollowirig)nodlimiting
further i teﬁérﬁﬁlé@ Pyrﬁﬁldlﬁ BDiys pﬁﬁﬁcﬁ@ﬁ-ypi)yrlan%ﬁ%hcﬁr?§ C\;lewﬁ@ﬁﬁl yl, and

havi ng thgff %r i's 'substituted
unsubst i t e aryl. This i ter at| on includes the
f ol | di ng A seoond iferstion ofghleaamtloes ‘corparise® by gy ipd e axiula -OR®

(3- met hox g he@%y |tu(e41 hgfe‘:cg enzgféygflades th(T foléowu]g non-limiting

3-[(N-acetyl )am no enox
and the [S¥BoleF- aﬁemﬁwm @ﬁdbﬁ%@% K¢y et hers haV| ng

Q) he  fRounitsibrcormPERS ingtelt@rs Hadliay this femuRl-Olop1, ) (thaitliekR el to 1) and R?
substd ﬁﬂgtﬁﬂ?o‘)(%r uHH?ogﬁﬁt%b %rw ed heteroaryl. 1) Afirst

iter atl on o of R conprises ethers having
the flor nuIAef'rSt@?!Bt'm thl%pe% o R suhMisee efbesel hivdnodheoiampla -

Thi s iter @OHR® ardA’uwesstiiied brahbubalitied R&BrobiiTiThisMEration includes
the following non-limiting examples: pyrimidin-2-yl, pyrimidin-4-yl, 2-
aminopyrimidin-4-yl, 4-aminopyrimidin-6-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,
and the like.

ii) A second iteration of this aspect of R wherein R is an ether having the formula —
OCH,R® and R® is substituted or unsubstituted alkyleneheteroaryl-aryl. This
iteration includes the following non-limiting examples: pyridin-3-ylethyl, (2-methyl-
2-pyridin-3-yl)ethyl, and the like.

D) R units encompassing ethers having the formula —OR® (the index k equal to 1) and R® is

R® is substituted or unsubstituted C,-C, alkyl.



exanpl es: pyrimdin-2-yl, pyrimdin-4-yl,

pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, and the

wO 200a/02487§ A second iteration of this aspect 0PCRUS2003/008477
conprises ethers having the formula -OR3 and R3 is
substituted heteroaryl. This iteration includes the
followng non-limting exanples:

2-am nopyrimdin-4-yl, and the like. O R units

?282' assﬁﬂgﬁtq%rgt?rsfgw\ée{sg%t oﬂ:glsguggé{ rt1au ng'é'zro ula IEQS and R®is
unsubstit unwsfalutydi Ci-€) linparf premdhed, top eygtiG @yl ofhig itrajion includes the

aspect of fRoGREREH-HGngeBapiSs: RN Bth{iNsopk & -methypropyl, and
OCH2R3 and R_3I aljrg substgltutﬁed or ansu{)st |pt%§,lgw) »

heteroarylhe“ﬁ‘f’n s iteration includes the follow ng
non- liij m t iAgcexideratiesof tipy aspattdl RisZnydther pgvingrtheliormua yOR® and R®

S;/ r Ia:’jr: 202)@’ % g[]bgtlt&eéfc}’bél|n%fuaﬁpaﬂc?1?%lro'ﬁ g}cﬁé AryP- 'VHIS lteratlon includes the

like. ii) f‘)ﬂ°‘§'@% awu“m't'r@reéﬁmeiﬁs %fm%t"i*ﬂxgef%% et ”@thﬁ methyOXVPmpY'
wher ei n Rahgthamket her having the fornmula - OCH2R3 and

| %’hg St I tgr% %IV%Flodérégb{%&ﬁtdfk%?sdacc?rdmﬂ ta the Preaent inv ntlon

aIk I'énehet'et oar I nc

\Amerlelnde@g apning- hlawm thp if&gmélﬁaﬂﬁ “BS: Rpgnd la. ALeRagh @ﬁ?ﬁﬁndeﬂﬂy

(2- mgh hyl nydognt bidi n-3-yl )ethyl, and the like. D) R

uni t)sp encoggﬁ%a%n) gthers having the fornmula -OR3 (the

i nde®) k eq %ﬁandRsls R3 is substituted or
eacrsRBatd RTiaredndegerGantainkyrbgenyon@HC2 004 GEBEITS! ~OR’, -N(R'), -COR’,
—BQW&WZ&@@MSQRJ mixt u}es/%héré(ff e 1d fyBfodth, QbsBiutddldh BnsabR@dd C,-C,

havi
istioe b GE e PP esc Bymitiraar R B eypenred or
uhklbstititee hetéroanyl; +ORT, uHES) A 1H0O,RY, eJdQMR Mg Rhistiydrpgent & water-soluble

cgtxo%ngt ﬁ alkW%F Q}ﬁgiﬂt tg%grydnsudsgtggﬁ QR/V he ifdek m]13 e [MP5 OHW»/ever the

second iteration of this aspect
fermulRtar i nah“r@teﬁé}thﬁ BYPIR §*eRifisdgteratipas af@ﬁéﬁ’”&ﬂas R3 is a
£SUbSTR dirits eﬁboﬁlpa%d dhiigt @aminolafcaups Wedtein & i Mogen,&?fkyslhydrogen and

Thi s st STl y %%WP %?ﬁ@ Hbe . figl lowing non-limting

exanpl es:

(S) - 1- net hy- 3- net hyoxypropyl adhd-the |ike. The
followi ng are the various as s of R units according
to the present invention whereixx® is an ani ne having
the fornmul a - NR4aR4b R4a and RsGlbHare each

d nt b R5aR5 nR6|
ggcﬁpﬁ%% nd%tﬁgfggreowgrgg%}eepenggntl)y [h)cl:(drogen) 2)]: Cl-4

|i nedr, brixfiretitethtion aifthis asprEtRF it 35 an anpereomprising gy Rypch is
cyclic al I(s‘)llbs’utLi«‘;dEHjor|'nnéi,tbb|tl'tl§ﬁ§d ﬁt’(bﬂijlemlﬁls itéRBtion Sndies g Ellowing non-

Ut i IR P, A9

unsubsti t Lftuempmwll)mefb)rlarmum£$)r1tmetb3d|—1dfr -methylphenyl)methyl-amino, (S)-1-
methyl-1-(4-methoxyphenyl)methylamino, (S)-1-methyl-1-(2-
aminophenyl)methylamino, (S)-1-methyl-1-(4-aminophenyl)methylamino, and the
like.

i) A second iteration of this aspect of R is an amine comprising an R® which is
substituted or unsubstituted heteroaryl. This iteration includes the following non-
limiting examples: (S)-1-methyl-1-(pyridin-2-yl)methylamino, (8)-1-methyl-1-
(pyridin-3-yl)methylamino, (S)-1-methyl-1-(pyridin-4-yl)methylamino, (S)-1-methyl-
1-(furan-2-yl)methylamino, (S)-1-methyl-1-(3-benzo[1,3]dioxol-5-yl)methylamino,
and the like.



unsubstituted heteroaryl; -OR7, -N(R7)2i -CO2R7,

-CON(R7)2, R7 is hydrogen, a water-soluble cation,
W@Eood2@rkyl , or substituted or unsubstituted BCYUS20081608477

index mis fromO to 5. However, the fornulator is

not limted to the herein exenplified iterations and

exanples. A) R units enconpassing chiral am no groups

wherein R4a is hydrogen, R 5a is hydrogen and Rb5b is

nmet hyl, said units havin g formula: H.  -N @ h.I—rI]S.CC c

H an#) t he At temtiyOfdtipp 8@ RERISIYRNING GOMRIPNG 8 R Whichls G-t

i t erati onsafstituted or aspleditutafallid. iThisdtaration indudee therfelivimg non-limiting

an R6 whi %Qan]l ﬁg q%détﬁm(ﬁgla&ﬁqou@ Whd- ﬂ(rﬁé’th@&ﬁ:ﬂ%‘ammo

This iterati Lhon- - limiing g
Bbx anm usis er(cgroqsswetcww arping gwemwh?é% " diYAgen, R™ and R™ are each
(S) - taptiky]sali unftgthaving trerfeptueny | ) met hyl ami no,

(S)-1-nmethyl - 1-(4- et hyl phenyl) i hyl -am no, (S)-1-

met hyl - 1- (4- met hoxyphenyl ) met hyt am no,

(S)-1-nethyl -1-(2- am nophenytNmet hyl am no,
(S)-1-nmethyl-1-(4-am nophenyl) gPam no, and the

like. ii) Asecondlteratlon saspect of Ris an

am ne conprising an R6 whi ch bstltut ed or

unsuhad ik iHdeetel efersooianydtry whian RSa; R8mad Rbare holdhaistes. t he

foll W' ng Agfm it ahc{nh&f ?H@asﬁé@%&%n a(n%)ev%'\épi%gél hot%aveachlral center,

(pyrldln -] -
(pyri di n- 30 Yr)nﬁm wrng}gp ﬁBNhICh includes 1,1 dlmethylethylamlne 1,1-

(S) - 1- et khetiidepsyiantictnd 1 ikeet hyl ami no,

E gg % met %ﬁecind( %rabon 5]‘ tl'r igs?}egeo? EYﬁl a%ggnﬂr%) con%phlsw]%an R® which is

and the | isklestitugd\aOURDDL I HRBS 7S M/Tbszt@@swoogm theufplloyvmg non-
A third itigfag b%;ﬂé‘s 1$nei!§ngﬁ§dr&<g 25%1$tﬁ>{|;ﬁgby&mlrré$(8) 1-methyl-2-
COfT'pTISII’] stitute or

unsubst i t%t@axy%qw ylb ?'g'”?ta@ﬁ\fe?%eh i ncl udes the :
d)ol | ity emompkssingtalkyigneasst amipeggherein R* is hydrogen, both R*® and R of

(S)- 'n?rg 9 dsi@ré‘htps‘ﬁ’m.lt d bstituted aryl, said unit having the formula:
(S) - F ﬂ% 1 lOé(mst hoxy) eet r?ﬁmzf#] Snlge Ba)ry R units ?

encomnpassi ng Chl ral am no groups whergin Rda is

hydr ogen, R5a and R5b are edch ef al kyl, said
units having the fornmula: H = ‘@ R5b R5a and the

i ndi cat ed stereochem stry when R5a’ R5b and R6 are not
t he swhemin R is hydrogen or a “substituted unit” as defined herein above.

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

ii) A second iteration of this aspect comprises the following non-limiting examples of
R units: (2-methylphenyl)methylamino; (3-methylphenyl)-methylamino; (4-
methylphenyl)methylamino; and the like.

D) R units encompassing amines wherein R* is hydrogen, R* comprises R equal to
hydrogen and R® equal to —CO,R’ or —CON(R'),; said unit having the formula:



i) Afirst iteration of this aspect of Ris an am ne

whi ch does not have a chiral center, non-limting
wez@aptasss of which includes 1, 1-dinmethyl et hyl apETE$2003/008477

1, 1- dinethyl benzylamne and the Iike. ii) A second

iteration of this aspect of Ris an am ne conprising

an R6 which is substituted or unsubstituted Cl-C4

al kyl. This iteration includes the follow ng non-

limting exanpl es: ) 1 - hyl - 2- = 256 4

ot hyb pr opgl)ﬂés%eﬁgt:on (oékﬁs f-s?%:{ ?r?ylfg §¥ am%e I&Xrﬂprfs%%n?R Whlcl"l is

hydr oxy- 2suhstithigH bugnphlatiuied phemyd Thisdteratipinclagesthe faiiopwng non-

encorrpassiirﬂgnf&éwp@g;earyI am nes wherein Rda is

hydrogen, both R5a and Rgb of R 4b are hﬁdrogen, R6

is substituted or unsy_blgtitut edRﬁryI , saj/d unit having

the formula: H -N R11 ‘\whe ¥ R%nldishro or a

"substituted unit" as deN ned Herern above X first

iteration of this d8feck, Bonprises THEVTH How ng

non-1imting exanples of °R wunits: benzyl 8mi no,

(2- am nophgsen)RTet h%drfﬁ@h BPa “substitute” as defined herein above.

g 2: Mggg%g | |)1tnreﬁ.hctr%%;ﬁ1;ns[ﬁpsﬁ%?t of R is an amine comprising an R® which is

( 4- pr opaneshstifuted pt wisebsjitutedeikyl [Taisiitaatiordneuden ¢he fpliokimg non-limiting
i) A secg;(lé;indl%s.er ation of this aspect conprises the

followi ng non-limtjng exanpl eSka R units: H

(2- et hyl phenyl ) nethyl am no; / /

( 3- met hyl phenyl y=het hyt ani no; O —N 2
et hyl phenyl ) net hyl gmm%o; 8nd th ke. B R ugi

enconpassi ng ami H€s widt ei n RA& i s PEHr ogensR 4pNCH)2
conprj;ses R5a, e | to hydrogen and R5b equal to

- co2W 8?'%-36(1‘?&‘?5%%0“13& d unit having the formula: H

-N R8) R5IsulgstiipBd 20 0zsubSIB B OT/ US2003/ 008477 i) A
firsgi Fersasslti%d%a#shgﬁumgér%@{l. tR is an ani get o
conprising an mwhich is substitute r.oynsu ituted ..
phenye ¥ E?S?e‘ftgg'? AR A PRRAT R I8 S&&ﬁﬁ“&?&np @yﬁ%nr'{[ > Pof Simitng
ekamplds o grhielk antotie4-fludrbgHeny 2RdifluolpRaryl, 4-chlgreghenylCHBOheike.

( CHS)E%HI ﬁb un@isQndependently selected from the group consisting of:

a) hydrogen;

b)  —~(CH2JO(CHR";

c) ~(CH2)NR*R™;

d) ~(CHZ)COR"™;

e) —(CH,),OCO,R™

f) ~(CH,)}CON(R™)z;

g)  —(CH2OCON(R"™);

h) two R? units can be taken together to form a carbonyl unit;
i) and mixtures thereof;

R® R% R® and R are each independently hydrogen, 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, n is an index from 0 to 5.

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

formula:

10



wherein R11 is hydrogen or a "substitute" as defined
herein above. ii) A second iteration of this aspect of
WGR2008/02187&1mM ne conprising an R6 which is subspCT/usmds/008477
or unsubstituted alkyl. This iteration includes the
following non-limting exanmples: HH/ H-NO-MN /,0
-N\ 0 or or }-4 H3C OH H3C OCH3 H3C N(CH3)2 R1
units are selected from a) substituted or
unsubstituted aryl; or b) substituted or unsubstituted
het eroaryl. The flrst aspect pf Rl units enconpasses
hal ogen substituted phenyl un n-limting
exanpl es of which includgs | uoy ophenyl ,
2, 4-di fl uorophenyl, 4-chloro and the like.
Each R2 unit is independently/selected fromthe group
consisting of: a) hydrogen; -(CH2)j A CH2)" R8; «¢©)
-(CH2) j NROaR9b; d) - (CH2)/y RLO; e) -(CH2)j0002R10
f) -(CH2)j CON(R10)2; Q) (CH2!jOOON(R10)2; h) two R2
units can be taken togethernN orm a carbonyl unit;
i) and mixtures thereof; R8, RO&R R9b, and R10 are

\ﬁ@ﬁh1&ﬁﬁﬁp@mﬁgn&h&enydrogen Cl-C4 al kyl, and m xtures
t hereof; R9a can be taken FPE)‘ﬁether to forma

car b&%ﬁeP”dcasB?Ctﬁeéﬁt%srtBéﬁfﬂdE haynedheBiFe si ng from 3 to
7 atons; two R1O units cah be take together to forma
carbocyclic or heterocycli§ ring conprising from3 to
7 atonms; j is an |ndex fr Y 5, n8is an i ndex
from0 to 5. The firs® ct | of OBt esent i nvention
relating to R2 enconpasses | ds having the
formula: 10 WD 2004/ 026878/ PCT/ US2003/ 008477 Z N 1 R
X N |

wherein R? is hydrogen or C4-C, alkyl.

A third aspect relates to scaffolds having the formula:

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

A fourth aspect relates to scaffolds having the formula:

11



NN IN---~ R wherein each R2 unit is hydrogen. A
second aspect relates to scaffolds having the fornul a:
WQ200M0RB7N OR* / ~N N ~ R wherein R38 i s hyreDys2008608477
Cl-C4 alkyl. Athird aspect relates to scaffolds
having the formula: Z RL NI N(RGaR9b) N ~N N~~\ R
wherein R9a and ROb are each i ndependently hydrogen,
nmet hyl, or R9a and ROb can be taken together to form
a piperidine or norpholine ring. A fourth aspect
rel ates to scaffolds havi the fornula: 11 WO
2004/ 026878 PCT/ US2003/ 008477 R RLNRR 2 ~NR
wherein one R2 is -CO2R10 /an Nfhe\ ot her R2 units are
hydr ogen; one R10 is ennor Eyl. Zis 0, S,
NR11, or NOR11l; R11 is hydnogen br Cl-C4 al kyl. The
[ ion as it relates to
ich provide

Z units, conprises oxyg@n el
2- Rl substituted-3-(2-R-
substituted-pyrinidin-4-¥F¥1g,7-dihydro-SFprrazoIo[l,
2a] pyrazol -1-ones, the secondraspect rel ates
wherein one R? is —CO,R' and the other R? units are hydrogen; one R'® is hydrogen or methyl.
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-yl)-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-
yl)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-thiones, and the third aspect of the present invention
as it relates to Z units, comprises NR" units thereby providing 2-R'substituted-3-(2-R-substituted-
pyrimidin-4-yl)-8,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-ylideneamines and derivatives thereof.
The present invention relates to the surprising discovery that the compounds which
comprise Category IV of the present invention have increased cytokine inhibition. The compounds

which comprise the Category IV have the formula:

Z R2 R2
N R?
R1
\ N R2
2 R?
Q R
/ N
N7<N M
||§4b
wherein R' is:
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl,

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

a) hydrogen;

b) —(CHz)jO(CHz)nRB;
c) —~(CH)NR*R™,
d) ~(CHo),COR™;

e) —(CHL),0CO,R™
f) ~(CHo)CON(R™)z;

12



to Z units conprising sulfur atons which provide
2- Rl substituted-3-(2-Rsubstituted-pyrimdin-4-

wQ@ kgo4@82687&11 hydr o- 5H pyrazol o[ 1, 2a] pyr azol - 1- t hPGTES2003/008477
and the third aspect of the present invention as it
relates to Z units, conprises NR11l units thereby
provi di ng 2-R substituted-3-(2-R-substituted-
pylri (rjn di n-4-yl)-6, 7-di hydro- 5H pyrazol o[ 1, 2a] pyr azol -
-ylidenea rivatives thereof. The present
i nvefti onn]?(gng@@ﬁ% *he surprising di scover)e that the
conpajnds twihRtmits carhertaiee t@atherfo foymia\cagionyl et pr esent

i nveRrti onah@mg(tdr&qﬁgfggfed cyt oki ne i nhibition. The
gor;p ynds _whi ch conpri se the Cat e

R .dF mi aandZ? Rgrel;@cw pfnqkenﬁy IN fegen, %R%Ik I,Nan:%l nNgP_[es er_e&B R* and
R?ﬂmg ek kRl togsthera) fosm b stibbeytiecbr beteronyiiddrti counpesingsrop 3 to 7 atoms;
tv% R Ln%%?ﬁ é% {ag% %getﬂ%r tb'ﬂ) g%%@g%?%% ht@tter%rcﬁ?% ﬁr{pg’ coﬁ@ﬁ:ﬁngﬁ?om 3to7
at%ﬁsh isgn h@exdfom 01g)5, mﬁcﬂnd@?@ﬁ fro 0 to picHD) | O( CH2) nRB;  c¢)

z-i§ G )NRIReARSR!"; R'djs hydrbdd)or CL2RAIY  e) - (CHZ2) j OC02R10

il A SRy o AR AR B s

uni t ghe finst 4nd seerod rasm@evtf Rategany M releie ta cereirayaipaving the;formula:
i) and m xtures thereof; R8, R9a, R9b, and R10 are

each i ndependently hydrogen Cl-C4 al kyl, and m xtures
thereof; R9a and R9b can be t aken toget her to forma
car bocycl ic or heterocycljc [
7 atonms; two R10 units &n
car bocycl ic or heterocyclic rfing conprising from3 to
7

The first aspect of R’ relates to substituted aryl units selected from 4-fluorophenyl, 3-
fluorophenyl, 2,4-difluophenyl, 4-chlorophenyl, 3-chlorophenyl, 2,4-chlorophenyl, or 3-
trifluorophenyl. Two particular R units which imbue efficacy in our hands against cytokine release
includes 4-fluorophenyl and 3-trifluoromethylphenyl, particularly 4-fluorophenyl.

The first aspect of R relates to substituted and unsubstituted aryl unit.

The first iteration of this aspect relates to an aryl unit or halogen substituted aryl unit
selected from the group consisting of phenyi, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,4~
difluorophenyl, 2,6-difluorophenyl, 3,5-difluorophenyl, 2,4,6-trifluorophenyl, 2-chlorophenyl, 3-
chlorophenyl, 4-chlorophenyl, 2,4-dichlorophenyl, 2,6-dichiorophenyl, 3,5-dichlorophenyl, 2,4,6-
trichlorophenyl, naphthylen-1-yl, and naphthylen-2-yl.

The second iteration of this aspect relates to a substituted aryl unit selected from the
group consisting of 2-aminophenyl, 3-aminophenyl, 4-aminophenyl, 2-methylphenyl, 3-
methylphenyl, 4-methylphenyl, 2,4-dimethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-
methoxyphenyl, 2-cyanophenyl, 3-cyanophenyl, and 4-cyanophenyl.

The third iteration of this aspect relates to a substituted aryl unit selected from the group
consisting of 4-(methanesulfonyl)phenyl, 4-(ethanesulfonyl)phenyl 4-(propane-sulfonyl)phenyl, 2-
(N-acylamino)phenyl, 3-(N-acylamino)phenyl, 4-(N-acylamino)phenyl, and 3-benzo[1,3]dioxol-5-yl.

13



atons; j is an index fromO to 5 nis an index fromO

to 5, Zis 0, S, NR11l, or NORL1l; R11l is hydrogen or
WE@0T02@rkyl RAb is substituted or unsubstitutBAI/E82003/008477

or substituted or unsubstituted heteroaryl. The first

and second aspects of Category IV relate to conpounds

having the formula: O N RL N NwN-H | R4b The

first aspect of Rl relates to substituted aryI units

zelé‘re%i flglljrth % tlon ?ff thl%gs&l%g rglnt%ls,]to an aryl gm e?)eg{ég r’r]r?ﬁlm the[ group consisting of

2Zrlfm0tqmecﬂwtpb¢m/h91trlﬂl1@”|0m3thylp|?€inﬂll ‘trtﬁtﬂwtﬂféﬁwphemnd 3 5-

b@@mﬁm&uﬁ@@mﬁénynlts whi ch i mbue efficacy in our hands

St ie 5%‘%’8%%9%% %E‘ JHies tg,glﬂ{sllt tgﬁ 2nd gpsaéjs?[u%he”ﬁ%and

The fTihe §tst iesatioc bf thie aRtbct relaes ésart ayyl sinibseidctagtioo thendroup consisting of
2%%%@4%&@1 Qﬁﬁfiuor‘éﬁ‘\'e%ylf)ﬂ_ 8, t trm%mm&tﬁﬁﬁﬂeh@ M@t 5t hi s

relateés to an aryl unit or hal ogen subst it ut ed
béﬁ(tﬁtflluo[ﬂﬁ'?qthy')@“@f‘\@ct ed fromthe group consisting of
phenynhe s@eohtl eatiop éihisl aspedt felatksriop hetanhbryl or substituted heteroaryl unit is

%l’e%tle eg'r ?c}qﬁ'cogﬁls%n%gﬁgﬁ/ r?—?-glp lgw&-yl pyr1d|n4-yl pyrimidin-2-yl, pyrimidin-
4, Apyremtﬂlﬂﬁml &&r%t)@éwywm'd@ =S| 2HF éﬁr?éﬁyh 3-

chl omephieiityil exdinglds! ob EadvRRdd of Cateéorgll\x:ﬂidvmg et scaffold with the
2 6 dlchlorophenyl 3, 5-di chl orophenyl, 2,4, 6-
?rlchlorophenyl naphthylen-l-yl, and napht hyl en- 2-yl .

The second iteration of this asfect relates to a
substituted aryl unit sels ) he group

consi sting of 2-am nophet anm hophenyl ,

4- am nophenyl, 2-nethylp , -'hylphenyl

4- et hyl phenyl, 2, 4-di net hyl phenyl, 2- nethoxyphenyl,

3- net hoxyphenyl , 4 met hoxyphgenyltny 2-cyanophenyl

3- cyanophenyl, and 4-cyanophe %LJTThe third iteration

of this aspect relates to a su wdted aryl unit

sel ected fromthe group consisting of

4- (et hanesul f onyl ) phenyl , 4- (et hanesul f onyl) phenyl

icludpr opane- sul f onyl ) phenyl, 2- (N acyl ani no) phenyl

3- ( N-a@¥hapdphenyRReRBhen l‘ém(r“‘ Bl AM-M0B, RBiRIY-5H-BREzolo[1,2-

3- benzg(g[ 1, pdia')ggoe(-é Y SE@V\D 200}%80268%&[8 Bizolo

PCT/ US200FRYGEA77°% fourth iteration of this aspect

r el at3fg-(2-6luanoptznylbminn)-pyrisilinet Y24 ftuorpphdrel)-§ 7 eslihydro-5H-pyrazolo[1,2-
consi sti ngQfazo2rddel f | uor onet hyl phenyl,

R I D e TN
R4 rel at esa)dyenzsiibete} t ut ed and unsubstltuted aryl unit.
The fd [r2§£ Ffugl'gﬁlfetnglgrqmﬁf pﬁlmﬁdﬁl-ﬁggﬁ-g—f%)ﬁhgéng?@,t791it@@ro%rl-yéyrazoloﬁ 2~

unit selecte gr oup
a]pyrazol-1-one;

3-[2-(2-Chlorophenylamino)-pyrimidin-4-yl]-2-(4-fluorophenyl)-6,7-dihydro-5H-pyrazolo[1,2-
a]pyrazol-1-one;
3-[2-(3-Chlorophenylamino)-pyrimidin-4-yl]-2-(4-fluorophenyl)-6,7-dihydro-5H-pyrazolo[1,2-
alpyrazol-1-one;
3-[2-(4-Chlorophenylamino)-pyrimidin-4-yl}-2-(4-fluorophenyl}-6,7-dihydro-5H-pyrazolo[1,2-
alpyrazol-1-one;
3-[2-(2-Methylphenylamino)-pyrimidin-4-yl]-2-(4-fluorophenyl)-6,7-dihydro-5H-pyrazolo[1,2-

alpyrazol-1-one;
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2-trifluoronethyl phenyl, 3-trifluoronethyl phenyl,

4-trifluoronethyl phenyl, and 3, 5-
whe@gnedsts uor onet hyl ) phenyl. The second it er at PONUS003/008477

this aspect relates to a heteroaryl or substituted

heteroaryl unit is selected fromthe group consisting

of pyridin-2-yl, pyridin-3-y|, pyridi n4-yl,

pyr|g1din 2-yl, pyrinidin- -yl, pyrimdin-5-yl,

6- di chl orop and s

Non- ?.[%ﬁwﬁay'%ssamla@ i -B&n%gluefP&éaﬂﬁééﬁﬂ}"V?fv5H -pyrazolo[1,2-

havi'ng thempamﬁnmnscaffold wth the forrmula: O N F N

N Nei\.N 24-yl]-2-(4- -

2- ( 4&’)%\' A O ﬁiﬁ%\‘n 56)?)% erQ@ r;1ryyl a2 n(14 rqlgorgglhrelnm E(S:“? g[hyqrgl -5H- pgrazoloﬁ 2

7- dlhydroabﬂﬁﬁyﬁé@6lo[l 2 a] pyrazol - 1- one;

3- X [ 23|([;)$2 (ﬂyaﬁbmﬁl‘iﬁdhmh@mym&impfwnimmhﬂeéheyiyl]-e,zd(hggldrﬁJSHmyxazoloﬁ 2-

pheny 6 -SFprrazoIo[l 2- a] pyrazol - one

3-[2-(3- Fﬁﬁ’éﬁr%aﬁg’nw am no) - pyri mdin-4-y 4- fI

phengt3- (SGCVP“@W“?WW@D@H%’ Wﬂlaﬁo{l]@f(f-ﬂzom@l]eayl@zm yqroéﬁeoyrazoloh 2-

3-[2-(4- Fb@@@gﬂh&ﬂglan1no) pyrimdin-4-yl]-2-(4-fluoro
phen

D R LB 852l o

phenyl ) - 6 alpy@iediyiene- 5H- pyr azol o[ 1, 2- a] pyrazol - 1- one;

3- [ 2331 %ﬁl%&%ﬁé\%@tﬁyﬂrﬂbmmlyfl]tmﬂlusmf}héhk/l} -6 2=krfydrblsHagyRazolo[1,2-
phenyl) H pyrazo - a] pyrazol - 1- one;
3-[2- (4- Cﬁk%?%ﬁﬁéﬂ§1anlno) pyrlnldln 4-yl]1-2-(4-fluoro

phengH2+BCHerdpiepganinHbypmidazoyied-#;fRerophemyl)-8.7 alihydrochlenyrazolo[1,2-

3-[2- (2 N% Lahepy! am no) - pyri m di n-4-yl]-2-(4-fluoro
phenyl %gﬁfﬂ 3“% 5H pyrazol o

14 WOl Qm qggl’gapgarp@q)/-@g?@@gy fojlyloropéep %) 6,7- d|hy%ro 5H- pyrazolo[1 2-
3-[ 2- (3- Meippsekphemy) am no) - pyrim din-4-yl]-2-(4-fluoro

phenyl ) 1P BindbBUAL QiR ¥y AF R 2L o 2k ERERR R 7-difyARLSH-
pyrazolo[1,2-a]pyrazol-1-one;
3-[2-(3,5-Difluoro-phenylamino)-pyrimidin-4-yl]-2-(4-fluorophenyl)-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
3-[2-(2,6-Difluoro-phenylamino)-pyrimidin-4-yl]-2-(4-fluorophenyl)-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
3-[2-(2,6-Dichlorophenylamino)-pyrimidin-4-yl]-2-(4-fluorophenyl)-6,7-dinydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-[2-(pyridin-2-ylamino)-pyrimidin-4-yl]-8,7-dihydro-5H-pyrazolo[1,2-
a]pyrazol-1-one; and
3-[2-(4,6-Dichloropyrimidin-5-ylamino)-pyrimidin-4-yl}-2-(4-fluoro-phenyl)-6,7-dihydro-5H-

pyrazolo[1,2-a]pyrazol-1-one.

The first category of inflammatory cytokine release inhibiting compounds according to the

present invention have the general scaffold having the formula:
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3-[2- (4- Met hyl phenyl am no) - pyri mdi n-4-yl]-2-(4-fluoro
phenyl) -6, 7- di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol - 1- one;
W@2(4020t6878y anophenyl am no) - pyri m di n- 4-yl ] - 2- (BCT/USm0BM8477

henyl ) - 6, 7- di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol - 1- one;
3-[2- (3- Cyanophenyl am no) - pyri m di n-4-yl]-2-(4-fluorop
henyl ) -6, 7- di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol -1-one;
3-[2- (4- Cyanophenyl am no) - pyri m di n-4-yl]-2-(4-fluorop
henyl ) - 6, 7- di hydr o- 5H pyrazol @[ 1, 2- a] pyrazol - 1- one;
3-[2-(2-Chl or ophenyl am no) - py\i m di n-4-yl]-2-(4-fluoro
phenyl ) -6, 7- di hydr o- 5H pyraz , X- a] pyrazol - 1- one;
3-[2-(3-Chl orophenyl am no)*-p . di/h-4-yl]-2-(4-fluoro

phenyl) -6, 7-di hydro- 5H pyrazol/o[ 1, 2- a] pyrazol - 1- one;

3-[2-(4-Chl or ophenyl am no) -
phenyl ) -6, 7- di hydr o- 5H pyr
3-[2-(2,4-Difluoro-phenyl a

1,2

olﬁ
- Py

m di n-4-yl]-2-(4-fluoro
- a] pyrazol - 1- one;
rim

idin-4-yl]-2-(4-fluorophenyl)-6R7-di hydro-5H

WeFea7R LafslrdetBdrd i the briil@-OR®, wherein R’ and R® are described herein
3[”65'- Di fl uor o- phenyl am no) -pyrimdin-4-yl]-2-(4-f

q%robv%ﬁ £

aor op%enyl ) -6, 7-di hydr o- 5H
pyrazol o[ 1, 2- a] pyr azol - 1- one;

3-[2-(2,6-D fl uoro-phenyl a

mirpg)E pyri m di n-4-yl]-2- (4-f
H-

| uor ophenyl)-=6,7-di-hydro-5H
pyrazol o[ 1 Z-QT'pyr azol - 1- ofe; R
3-[2-(2, 6- P chl or gphenyifasropr@hylpyr i m di n- 4plénbxy?- (4-T1
uor ophenyl j=6/—dthydrg—oH -
pyrazol o[ 1| 2- a% pyrlazol ?{Iﬁ%rrﬂ%h:enyl 2fluorophenoxy
2- (4- Fl uor pphehyl )|- 3- [ 2flpgrgptiediin- 2- yI ami Hhiforgppenaxy di n-
4-yl] -6, 7- grnydro-5SH pykagepiehy, 2= &1 PYT AfiSrepherdXs
and 3-[2-(#6-Dichloropyrimidin-5-ylamno)l-pyrim
i di n-4-yl ] F2- (%-f1|uor o*PHURBNY'6, 7- Hi hyaf-Bllugpphenoxy
pyrazol o[ 1] 2- & pyrlazol 43uadghenyihe f|rst TakegbeyoxQf
i nf | ammat ofy—eytokire—+e grgsn%nilnhi bt n%_ﬂyﬂ%%grr]‘&s
according o the |presen Prvent i on| have ?ﬁe genar al
scaffol d havi fg t He fofiugraphend WO DO0GAII0@8EBYIphenoxy
PCT/ US2003{ 008477 | O NgfiRdrophellyi N 4-trifluoromethylphenoxy
10 4-fluorophenyl N-methylpiperadin-4-yl
11 4-fluorophenyl 4-methylphenoxy
12 4-fluorophenyl 2,4-dimethylphenoxy
13 4-fluorophenyl 3-N-acetylaminophenoxy
14 4-fluorophenyl pyran-4-yloxy
15 4-fluorophenyl 4-methoxyphenoxy
16 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl
17 2,4-difluorophenyl phenoxy
18 2,4-difluorophenyl 2-fluorophenoxy
19 2,4-difluorophenyl 3-fluorophenoxy
20 2,4-difluorophenyl 4-fluorophenoxy
21 2.4-difluorophenyl 2,6-difluorophenoxy
22 2,4-difluorophenyl 2-cyanophenoxy
23 2,4-difluorophenyl 3-cyanophenoxy
24 2,4-difluorophenyl 2-trifluoromethylphenoxy
25 2,4-difluorophenyl 4-trifluoromethylphenoxy
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N~i\ R wherein Runits are ethers having the formula
-OR3, wherein R1 and R3 are described herein belowin
waaiwe2d87STABLE | No. R1 R | 4-fluorophenyl phe@xg20032008477

4-f | uorophenyl 2-fluorophenoxy 3 4-fluorophenyl
3-fluorophenoxy 4 4-fluorophenyl 4-fluorophenoxy 5
4-f 1 uorophenyl 2, 6-difluorophenoxy 6 4-fl uorophenyl

2- cyanophenoxy 7 4- quorophenyI 3- cyanophenoxy 8
4-f | uor ophan\ll 2 1- £ érnnrlo eth 'llu"ennv‘l Ty
4-f | orophienyiZ 4-trif4G80 cﬁ%&hﬁ@f phenoQ\\(/metpr'pera n-+y
4-f1 uor opthyE? N- et hgm-p[ﬂpmopmm 4-lyl  %inethylphenoxy
4f|uoroph nybs 4=Trett t2A-Thyus ' '
2, 4-di et hylLp Ecsann Iy%&”ﬂ&y unprlmhpn I Q,H‘HirHéiﬁWMhoxy
3- acetylan1ﬁ%phenox@4dﬂﬁmﬁmﬁﬂhoropH%HVFaWammOWE”WW
pyr an- 4-y|oxy3015 - fim@mmﬂaaﬁyw 4-neth0mMﬁhaa@xy 16
4-f | uor opheny benrzold d F-O% W
A GLE L ook onfory |l DREISTRTOHENS 4 { 1T BRREIGPY
2-fl uorophenog®d 19 224dmu®bM@nDphenyF3mwmﬁu&w@pﬂénbxy
20 2, 4- di ffuogopheryt henmoRy —21
2,4-difluorap %nvl k’atnf’rbgfd W‘Pﬁ% F noxy 99phenoxy
2, 4-di f1 uor ophenyl 'tﬁfiﬁ'ﬁf%}?ﬁ‘é‘ﬁb‘%{\)" 23" 2-fluorophenoxy
ga 2 S' ; : uor 0pE@”Y' tﬁﬂ(@fﬁﬁﬁﬂﬁlﬁﬁ%bﬁl P4 3-quorophenoxy
, | uo oD Qh\]l |«’”L'”rw\/\l
2, 4-di fl uof op?ﬁ%nyl E"tf'f}lﬁofqnﬁg}yrgh%‘(yhy phen f%’mpE@%
2004/ 026878 P&/ US2Gasiotsetiyiphdsl 2| 4- @& Gdiliorappéreny |
N-met hyl pi perggim4=vtmoofometn s T TOT OBt '
4- et hyl phenosy 3Ythfluofomethryfphéty! B HYdphenoxy
39 3-trifluoromethylphenyl 3-cyanophenoxy
40 3-trifluoromethylphenyl 2-trifluoromethylphenoxy
41 3-trifluoromethylphenyl 4-trifluoromethylphenoxy
42 3-trifluoromethylphenyl N-methylpiperadin-4-yl
43 3-trifluoromethylphenyl 4-methylphenoxy
44 3-trifluoromethylphenyl 2,4-dimethylphenoxy
45 3-trifluoromethylphenyl 3-N-acetylaminophenoxy
46 3-triffuoromethylphenyl pyran-4-yloxy
47 3-trifluoromethylphenyl 4-methoxyphenoxy
48 3-trifluoromethylphenyl 3-benzo[1,3]dioxol-5-yi

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

General Scheme for Intermediate Type |
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28 2,4-difluorophenyl 2,4-dinethyl phenoxy 29
2,4-di fl uorophenyl 3-N-acetyl am nophenoxy 30
WQ2eb4m2d8rg10r ophenyl pyran-4-yl oxy 31 2, 4-di f | upeDpkzons/ 008477
4- met hoxyphenoxy 32 2, 4-difl uorophenyl
3-benzo[ 1, 3] di oxol -5-yl 33 3-trifluoronethyl phenyl
phenoxy 34 3-trifluoronethyl phenyl 2-fl uorophenoxy
35 3-trifluoronethyl phenyl 3-fluorophenoxy 36
3-trifluoromethyl phenyl 4-fluorophenoxy . 37
3-trifluoronethyl phenyl 2,6-difd uoropheno
3-trifjuoronethyl phenyl 2-cyangphenoxy 3

3-triflop rthl phenyl 3FCygnopitenoxy 40
3-trifluqronet hyl phenyl ZN{jiﬁIuoronefﬁylph NOX
3-trifluoronmethyl $eEnyl TTTquoronethyl engyxy

4-
3-trifluoronethyl phenyl N-rgogt hyl pi peradi me4-w 43
4-

2,

3-trifluoromethyl phenyl nmet hyl phenoxy 44
3-trifluoronethyl phenyl 4- di met hyl phenoxy scéb
3-trifluoromethyl phenyl 3-N-gcetyl am nophenoxy ,46
3-trifluoronethyl phenyl pyran-4-yloxy _47
3-trif|uoroneth§?%ﬂ3ﬁ CQWW%FHﬁ&éﬁﬁ%%b%§CLﬁ§'
3-trifluoronethyl phenyl 3-benzo[1, 3] di oxol -5-yl The
anal ogs 1-48:and others |ike themwhich conprise this
category can Dg italfly prepared™
outlined herei d J In the foll ownglexaple, Rl is
4-f1 uor ophenyl , everOCht he for mul ator y
substitute any 'n%hgaterlal’conp tibke with this
procedure, int i a,OMet hyl phenyl@cerat €2 net hyl

4- chl orophenylngcet ate, and net hyl Rs_ (&rifl uoronet hyl
) phenyl acet at e. neral Scheme for Infernmedi ate Type |
17 WO 2004/ 02687&HPCT/ US2003/ 008477 &Hs OF ~ 1 O ~ |
Ha OCH3 \ OCH3 "Y,NOH SCH3 M N SCH3 531 2

Reagents and conditions: (b) CrOs, CH2Cly; rt 16 hr.

EXAMPLE 1
2-(4-Fluorophenyl}-3-(2-methylsulfanyl-pyrimidin-4-yl)-3-oxo-

propionic acid methyl ester (3)

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

To a 12 L 3-neck flask under inert atmosphere is charged N,N-dimethyl-formamide
dimethyl acetyl (801 g) and pyruvic aldehyde dimethyl acetal (779 g). The mixture is heated to
reflux for 18 hours during which time the temperature decreases from about 109 °C to about 80
°C. The solution is cooled and methanol (4 L) is added to dissolve the crude residue. The
solution is then cooled to 20 °C and thiourea (892 g, 11.7 mol) is added. After allowing the mixture
to stir about 15 minutes, sodium methoxide (741 g, 13.7 mol) is added in 4 equal portions over 1
hour while maintaining the solution temperature in the range of 18 — 28 °C. The mixture is stirred
for 5 hours at room temperature, cooled to 20 °C, then methyl iodide (2 kg) is added over 1.25
hours while maintaining the reaction temperature in the range of 17 — 29 °C. Stirring is continued
for 18 hours at room temperature. The methanol and unreacted methyl iodide is removed by
heating the solution at 35 °C @ 40 torr to produce about 4.46 kg of a dark residue which is
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Reagents and conditions: (a) LDA, THF, -78 C, 1 hr. F

/' 1 FO/ I O OCH3 b OCH3 OHONNNN Y Y SCH3
wEa3/02%838 Reagents and conditions: (b) Cr03, EBHRUSDN3/008477

rt 16 hr. EXAMPLE 1

2- (4- Fl uorophenyl ) - 3- (2-net hyl sul fanyl - pyri m di n-4-yl)

-3-0x0- propionic acid nethyl ester (3) The follow ng

is a procedure for the preparation of

par&t@ﬁ%@ %et\?éle! ﬁr?_hgf wiif éﬁb‘ . Qf%t [ eﬁggk g%%ﬁﬁactﬂn \s extracted a

procedure o erec
seedimeeity ethyg ?Cefﬁi‘b psganiciaere @@@&9 andROPeRIEALeH & g yp too afford

6@/9 6@k 8RR is pliAfied oler slicBtormae l§ of 4-aFtetHdrhasinyl-Batethylsulfanyl-
n%) here is charged N, N-di net hyl -formam de di net hyl
p%{gg QFF 801 g) and pyruvic al dehyde di methyl acet al
(7797 dlmﬁﬂnel aeetritabtainer gbdve i theh hygrolyred tp the fregraldeRydediy heating to

e@le fong o m 7 H@e \N&ﬁuﬁ @m&antudmg eﬂ@cae&atgecseitr@@mea&mt affords
3%$ F{H?ﬁ)l?ro%%?‘ﬁﬁlcn I8 Pg{gag ger 8'?(6"1 tQ g%crrg/ zelbf g rpglg)ést.\lr}a%yl -Bgmidine-4-

cdrbaldehgaed, dt i on is then cooled to 20 C and thiourea (892
g, 11.7 nol) is added. After allowing the m xture to
stir about 15 m nutes, sodi um nethoxide (741 g, 13.7
erI ) Prepagadige @f 2+t ﬂucgq%ﬁnvb@r@mﬁy'wéw'-Pv"ﬁm-'*vmr?»r e

Wp’i‘bﬁbﬁig at:llaQne‘m}I abieP(2):t BOIRESIRL- VY ‘Q)) slutldn @f Kitdig Rliisdbropylamide
urs a

e%b?fg?t'\ﬁ?%““% ol § o 1 B i agied Sibest QG

meﬁmytamlﬂi@nbpbmwr -ackiaBS( 6.00.855 rwhol) ie Thi( 30 ailhi T sohytion is stirred for 1
hé&%@t'}s‘)& atrtgmﬁéhaat dHiffo J{ & ﬂrh&h;ﬁs%ﬂ%l Wrm?d?ne 4- ga%a%ehyde 1, (6.0 g, 39.3

|rr|n? I'S cont| nue hours at
mreghdie FHE (30gnL) ﬂw%’dﬁ%@fﬁ%ﬁf toéﬁﬁfe@ﬁ*ﬂ%%{%% %rmsy% cqnifRyieg éor 45
mirutdseRoreEd thah thé@attiond duaeched byupouding tik raitidd saldléh ihidraueous

T e

cambinedp firigg{MeBOarfilfersd Lanépor@pntyqtedd@ é@cypeTheTqﬁ@dq,qg@l@fe is purified over

sHi€AB 89 LIDAcTheRnkE)A6 bitfld 8.7 gIPRNA theldgBIrediptdautab ¥Imixture (1:1) of
acetate, the organic |ayers conbi ned and concentrated

IERePINES t 00 afford 685 g of an oil which is purified
over silica to 522 g of

4- di 5l AetibEl BYA- fIgorgﬁltné}wi)%%bfn?e@ly)}lsuIﬁuﬁllﬂ%lmlcﬂﬂ-y I:!ﬁoxo

di net hyl acetal obtai ned above is i-(lﬂ% ro(wy
Propioni¢ aeid ety ptier By Tremtushysios of G- FOL LIS Feed pwidine
TiE Mikture \é@flﬂﬁétﬂndo@duslvwm lhahr dﬂSdoﬂgemb hxlsolatatoathe ctude 2-(4-
ﬂsg(rgrghae%)t/l) é— -m&[uﬁsuﬁanyl pyrlml Z?—yl) 3-hydroxypropionic acid methyl ester, 2, prepared
above in CH,Cl, (50 mL) is added dropwise to the chromium suspension. The reaction mixture is
stirred at room temperature for 16 hours, diluted with ether (1 L) and filtered through a pad of
Celite. The filtrate is concentrated in vacuo and the resulting residue is purified over silica (25%

EtOAc/hexanes) to afford 3.7 g (43% yield) of the desired product as a yellow solid.

The following example relates to the formation of 8,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-
one ring systems utilizing pyrazolidine, however the formulator may utilize substituted cyclic
hydrazine reagents to achieve other scaffolds having R? ring units which are not hydrogen, inter

alia, 3-methylpyrazolidine.

General Scheme for Intermediate Type Il
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347 g crude product which is purified over silica to

afford 401 g of 2-nethyl sul fanyl -pyri m di ne-4-
we20batadehyde, 1. Preparation of PCT/US2003/008477

2- (4-fluorophenyl)-3-(2-nmethyl sul fanyl - pyri m di n-4-yl)

-3- hydroxypropion ic acid nethyl ester (2): To a cold

(-78 ©C solution of lithiumdiisopropylamde (21.4 nL

of 2M solution in THF, 42.8 mmol) in THE (70 nlL) is

added dropmﬁse a solution of nethyl o

4- f | uofopken I-agetate (6.0 g, 35.7 mml) in THE (30
m.). The is stirred for 1 hour ‘?
after whi SOl vbdrgn of . F @ N\ _N

2- nethylsulfan Y| - pyri ntdi ::;lczninﬂ'dehyo-, 6.0 g,
39.3 NolE (30 nmL 3 s added dropw se AL he
reacti onyq xfure. Stirring is continued for N

m nut es agi{78 C then the reaction is quenchedgb
pouring thegcgeaction solution into aqueous sat ur &Ced
NHACI . The aqueous phase is extracted with ethy
acetate. The organi c phases conbined, dried (MgSO4),
filtered, and cBrasemtsdcediions: @awisie 99PRe 1€Pude resi due
is purified over silica (33%t OAc/ hexanes) to afford
8.7 g (7699 of theydesired product as a mxtgire (1:1)

suspension of—Cr03/in CH2Cl 2 (300 nlL) s added
pyridine. The nmixtwure is stirred vigorousty\
hour at room tenp. ﬁsol ution of the crudeg 2-(4-

fl uor ophenyl) - 3- t hyl sul fanyl - pyri m di hg3i\yl ) - 3- hy
dr oxypropi oni c acid rBSthyl ester, 2, prepared S8ddve
in CH2A 2 (50 nL) js added dropMAse to the gpronium
suspension. The reaction mxtureg,is stirred gt room

t enper at ur e ?%ﬁmT%mHGWngSdWFﬁWEd“ﬁ?ﬁﬂ”@ﬁﬁep qT L) and
filtered through a pad of Celite. The flltrate 'S
concentrated in vacuo and ghgpigsul ting residue is
puruf“ed over %I|IC%1(25@6 EtCﬁc/hexanes to afford

sol i d. The foll ow ng exaﬂnh&onebﬁéeﬁ to the fornatlon

of 6, 7-di hydro-5H pyrazol o[ 1, 2-a] pyrazol -1- one ring
systens utilizing pyrazolidine, however the formnulator

may (PréparatongfB{4fluenopbieny) & (Ranethwaﬂhzvlrwnm@énﬂ)séi f-dihydro-

5%%%%\63;';135 Rfdyrax6pd-HRd (ifl 'F@é/b&gloﬁgf pfyfeﬁgldh'\@' 1.8 gV‘@ﬂ %hnrﬂél?m

S AR
adid Ot R&ster B8, PGTH /989 0N &0 8¢ FeacfonOnixtlrelé héa@ddo 90 tNoc 16hours.

'Ijhe Iélolvelﬁlt\Es |>Ien|1c|)\\|/eginsva: cugo and the resulting residue purified over silica (100% EtOAc,
followed by 10% MeOH/EtOAG) to afford 3.9 g (37% vield) of the desired product as a yellow solid.

Preparation of 2-(4-fluorophenyl)-3-(2-methanesulfonyl-pyrimidin-4-yl)-6,7-dihydro-
5H-pyrazolo[1,2-a]pyrazol-1-one (5): To a solution of 2-(4-fluorophenyl)-3-(2-methylsulfanyl-
pyrimidin-4-y1)-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one, 4, (1.3 g, 3.8 mmol) in THF:methanol
(56 mL of a 1:1 mixture) is added dropwise a solution of Oxone® (potassium peroxymonosulfate)
(9.34 g, 15.2 mmol) in water (42 mL). The reaction is stirred 1 hour at room temperature, diluted

with aqueous NaHCO; and extract three times with ethyl acetate. The organic layers are
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SCH3 3 4 Reagents and conditions: (c) pyridine; 90 C

16 hr. O0 FNdF-CI ND NN SCH3 sSQ2CH3 4 5
woe@gmens3s and conditions: (d) Oxone , MOH THRPER0S2003/008477

1 hr. EXAMPLE 2

2- (4- Fl uor ophenyl) - 3- (2- et hanesul f onyl - pyri m di n- 4-yl

)-6,7-d i hydro-5H pyrazol of 1,2- al pyrazol-1-one (5)

Preparati on of

c_%_@g eé dH %%%p Eﬁr&rafégzg n{lac; tg aaﬁrd he yudre@% rjeg]g%(dgcjtﬁ/hééh s used

V@fh@élftmfbermwrlﬁﬁatl@yr azoI idine (7.8 g, 54.16 mol) in

pyridine (100 nlL) is added

2- (4-f1 yorophen 2- et Isulf m di n-4-vyl ).
2" e SRR fRerdcagirh et e b ap e M Payfyg'cag ok phizod or
prapatafion ditlee infeambatamn cmb(rteueleasesnhrbsfans@d%tegcgf)l C for 16
hours. The solvent is renmoved in vacuo and the
resulting residue purified_over silica (100% Et OAc,
fol | owed by 10% MeOH Et CACF AW F 3t ord 3.9 g (37%
yi el d)2-@fFliidrepiekasi) 136 2-phe sy glyrimidig-4yH6l 2dih gdrb i5¢-pyrazolo-
Preparati on of
2-(4-fluorophenyl) - 3- (EL%PH%%%I -pyr| m di n-4-yl
) -6, 7-di hydr o- Qyrazol o[ 1, 2- ] pyrazol Qone (5): To

a solution o ophenyl ) - 3- (£ S anyl -
pyrim di A—4 di hydr o- 5H py#- 2- a] pypazol -
1- one, 4, I THF: }l mL of
al:1l mxture) 'S dded dropwi se a sol ution of
Oxone(r) (potass umner oxynmonosul f at e) /9.3 15.2

mmol ) in water (2/@_) The reaction is tgj’))’\rbur
at roomtenperatu @.eyjted wth aqueou ,-ét
extract three tines W|th et hyl acetate. The organic

| ayers are 20 WD 2004/ 026878 PCT/ US2003/ 008477

conbi ned, dr ReshenBrfd earagiom: (e3bRshol, NaMarHm 1150@rtaf f or d

the crude desired product which is used w thout

further purification. The followi ng is a procedure

wher direparatic of@c(#-fiuerophery)3-2adepoorrisintidin-4ad)-67dIhydeedb H-
JyFHzoloWl 9%}53@520@-@-0% @heo la@ElhtﬂJ@éﬁ%%Ml (666 814 BEmMmeN RATE (5 mL) is
AAFUNY B AN MR % IR e ot
ringtichnesuiibhybpyridddin-a-y1)46 17 Bryardoy-@zaxblo[ll ;200)@r426)-1-6he(5, dreddred herein
a%O\Ee (5'25 g, 0.67 mmol) in THF (2 mL). The reaction mixture is stirred for 1.5 hours at room
temperature, diluted with aqueous NaHCO; and extracted with twice with ethyl acetate. The
organic layers are combined, dried over MgSQ,, and concentrated in vacuo to afford the crude
product which is purified over silica (100% EtOAc, followed by 10% MeOH/EtOAc) to provide 0.35
g (38% yield) of the desired product as a yellow solid. 'H NMR (300 MHz, CDCl3) § 8.47 (d, J =
5.1 Hz, 1H), 7.49 (dd, J = 7.8, 7.8 Hz, 2H), 7.40 (ddd, J = 5.4, 5.4 Hz, 2H), 7.35-7.22 (m, 3H), 7.10
(dd, J=8.4, 8.4 Hz, 2H), 6.90 (d, J = 6.8 Hz, 1H), 4.05 (t, J = 7.2 Hz, 2H), 3.86 (t, J = 7.2 Hz, 2H),
2.59 (dt, J = 7.2, 7.2 Hz, 2H); HRMS calcd for Co,H1sFN,O, (M + H)* 389.1414; found 389.1407.

This compound corresponds to analog 1 from Table I.

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

procedure described herein above.
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N NSQR2CI-13 O 5 6 Reagents and conditions: (e)
phenol, NaH, THF, 1.5 hr rt. Preparation of 2-(4-fl

W@ oroapesm/| ) - 3- (2- phenoxy- pyri m di n-4-yl) -6, 7-RCTIY82003/6)8477
H pyrazol o-[1, 2-a] pyrazol -1-one (6): To a solution of
phenol (0.66 g, 7.08 mmol) in THE (5 nL) is added NaH
(0.24 g, 5.91 mol) followed by a solution of the
crude 2-(4- quorophenyI) 3- (2

or 1. BT berornl- et Al et Rt g3
pgimidin-BFlorgRphdnyl)acdiEdé;IHNYR (3WMstaaM3m 80Xt s, d H), $.66 (d, J =
%tl-l r ’fl-gd7 EZP{Jm %@Mﬁt (gqt 4GP ttﬁI@SVHEtéH)e? ozddd| Jﬂt- 8d Hz, 6.92-

extrac W t
680 ki “ﬁc%&% e = 61z, 269, gie Y Féﬁéﬁ?smé)r %4@ 8ﬁvb°1"He’u°6 Qﬁr%d*RMS
caNEor GRBSHHN,03 (M + N Nbe& Freld 4B.0686U0 to afford the
crude product which is purified over silica (100%
Et OAc, followed by 10% MeOH Et OAc) to provide 0.35 ¢
( 389Ry#-Blughpplgyl-Bré2- @ésdlmetdylmea@mwﬂra@mal Wedl. T-Biyds@ypifgyrazolo-
11% 'B\L'\/B:o( B9R%; “ﬁ'&lMRQ@éB FHz %D%lf}gs(m (deJ 54518 Hz|Z1H)17 738 (m

7. 8 Hz
25) 1 m,% OOirlq) 5H)y6. §%{d§| .Q-ZS(Inf\ 5 151;1)1}4) 71 on_dt (ggz HZ; 2H), g 8§ (t,J=7.2Hz,
28), 4.5b1zat, Ly .2, 162 B8 2(H)],2.33 (s; 361),2. 16945, 3H); HIRMScalds! fértQ24I:[lz1Et\I402 M+
(t, J =7.2 H, 2H), 2.59 (dt, J =
“; ‘é” ’ %“gfrﬁ%mws calcd for C22HIBFNAO2 (M + H)+
389. 1414 found 389.1407. This conpound corresponds
to angp, @m)ufﬂaoifob@éﬂyﬁal@ Shdnoxylgyamid@l-4-@pe, Ngingderp EpmGSol6-f10am

the first ry, a r

cgeire B00 BBuHray B S/ 2R b BB Rles 3 7e0 @

J|3(7T5 MIS20D3[2BQBAF77.5 Hz, 2H), 7.01 (t, J = 8.1 Hz, 1HO, 6.91-6.83 (m, 2H), 4.09 (t, J =

e%rﬁézrﬁ)“? %29,(%— Ebﬁl&fﬂq)W%?(|J) - g AX2HEMS G bygtrer 3H, 5H-p
razol o[ 1, 2- razol

pyr|n1d|n-2-yloxy} phenyl) acet am de; 1H NMR (300 MHz,

d6- DYBOruogHnyi)3-25(¢-fldorbhendky pbrintidin-4dy)s6, 7-&inytrd-BH-pilrazd)q-[1,2-

%azol%r%ﬁ%ggr\nﬁ@oﬂén% ééol g‘egsﬁ"&j(;/ Sﬁ}hn(ﬁ'? 7|]_89_(d§ P—é"%’54 Hz,

2f),.7.23- 7—10amg5mz;392@g =%,1847, (t), 4324.36 (19, 24, 4.5044.04 {1, ngsz 2H),

2(7"'[](dt2ﬂ72279ﬁz(§+f) -+ RYBs o cal cd for C24H20FN503 (M
H) + 446 1628; found 446.1606.

2- (4- Fl uor ophenyl) - 3-[ 2- (2, 4- di net hyl phenoxy) pyri m di n
- 4- y [2}(4-F)usraphdnythad2-B%6-gifucacpbbrmxy)prinAdimfHyh)H6 A zditydrb-Shieyrazolo-[1,2-

iHa'é'!}(g (&%01% %E 30 Dé%) zf'éh%édﬁ: 4 He, . 411(§|§ J“Z8 7,5.4 Hz,

2@1)5 %7107 (M, SH}B. 98 (d HIF, 14H@2H11431gt J—-?ZQ—IZC&H ) epf (. J3-@g Hz, 2H),
A0, (atJ =88, @2H§ 2H£M(M2F§*9126Qt J=7.2, 7.2 Hz, 2H),

2.38 (s 9 (s, 3H); HRMS calcd for C24H21FN402

(M + H)+ 417 1727; found 417.1727.

2- ( 2, A4 BFapberahieRyA-JuoBRlanapRod-byi-b ficiproEHmyazdo-11.2-
angg%a’)\l}%{zn% @&nﬁ r(s%%% bé? )5@%@%@19'1}& anes 41- *ﬂzﬁ\'g‘R 6H), 7.11 (,
J(Tﬁmg)zH);e%agd(L:swlzcﬂ-a &1y J =P Az 2i7|) fgyo((w §w272§) 2.66 (dt,
Hz8.2 B Kz ZHRMI (M + By 30821 Hz, | HO 6.91-6.83 (m 2H),

4.09 (t, J = 6.6 Hz, 2H), 3.92 (t, J = 6.9 Hz, 2H),

2.59 (t, J =6.9 H, 2H): M5 (M+ H)+ 407. 2.
2-(4-Fluorophenyl)-3-2- (3 -fluorophenoxy)pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1,2-

ajpyrazol-1-one; 'H NMR (300 MHz, CDCls) 6 8.49 (d, J = 5.1 Hz, 1H), 7.49-7.38 (m, 3H), 7.11 (&,
J = 8.7 Hz, 2H), 7.04-6.98 (m, 3H), 6.94 (d, J = 5.1 Hz, 1H), 4.13 (t, J = 6.9 Hz, 2H), 3.97 (t, J =
6.9 Hz, 2H), 2.66 (dt, J = 6.9, 6.9 Hz, 2H); MS (M + H)* 406.9.
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2-(4-fluorophenyl)-3-[2-(4-fl uorophenoxy)pyrimdin-4-y
)-6,7-di hydr o- 5H pyrazol o-[ 1, 2- a] pyrazol -1-one; 1H
WORMR403B® MHz, CDCI3) 6 8.51 (d, J = 5.1 Hz, |PEh/PS200388477
(dd, J =8.7, 5.4 Hz, 2H), 7.21-7.10 (m 5H), 6.91
1 Hz, 1H) 4.42-4.35 (m 2H), 4.10-4.04 (t,
2H), 2.71 (dt, J =7.2, 7.2 Hz, 2H); M5 (M

-(4-F 2-(2 h

4-yIA) % ?ef%:'{]éc{}‘] tge {)ﬁlmf{%‘nﬂ% E {)H%{O(%PI ?é?é)eéx rfﬂ%ﬁlhgk(%&)unds

snﬂznve@j[gmhgye the germpral §anffolg h&wrg; tme f.qzmulg

d J=8.7, 5.4 Hz, 2H), 715707(m5H)

, J = 5.1 Hz, 1H), 431(t J =8.2 Hz, 2H), 4.09

Hz, 2H), 2.70 ( J =8.2, 8.2 Hz, 2H);

425.2. N

phenyl ) - 3-[ 2- uq'\qz%wenoxy) pyrimdin-4-y

dr o- 5H pyrazol o-[ ¥, 2- a] pyrazol-1-one; |H

J =5.1 Hz, 1H),

/%\': 8.7 Hz, 2H), 6.94 (d,
8.2 . Hz, 2H), 4.00 (t, J

¥ d%&zkg 2H) ; %(M

i
e
oon—x%

’g C

=20
+ N

A |
~Nw~T
NOoac
§<o
w
N
)
fos)

o1

EOJ
I\)N“ —~
<

2.66 (dt, J

Flla~NzZ=N

5b|

rophenyl) 3-[2- (3 I uorR‘iphenoxy) pyrimdin-4-y

dﬁ%}ﬁ (pg %Jn%’%%gagyg aegin 5|L15%4a ﬁlr@%ﬁ‘ﬂé@; @gﬁsb HIR® are

dgsaibedzhenain pcﬁﬁ?w rgﬂ)able'yl The ftpreoc 3%m;|§tr3 of R ﬁ@ thezqqpflguratlon shown when
R'Fb&lkﬁ(ﬁ&r%&h)(dmgegl-l) 6.94 (d, J =51 Hz, I H, 4.13 (t,

J Hz, 2H), 3.97 (t, J = 6.9 Hz, 2H), 2.66 (dt,
J=69 6.9 Hz, 2H); M5 (M+ H+ 406.9. 22 WO

2004/ 026878 PCT/ US2003/ 0084TABLEAl second aspect of the

Gagegpry T nfgammat ory [Cytgki Tier TeR@ase| | it bl U1 /g
canpoinds according to the present inveption have the
géher Al scafEoPeheRYyi g theHormulaHo N RL N Rpenyl
\ SN"’ 4 a Rﬁbluorophenyl whenel n R urHts jpre am-fuvesphenyl
HAY t..c4ﬂu. Ao NR—4at C.ﬁ?Sb] R6; H’ind 15 Ré'éaé ."":ﬁen l
‘ll% R6 ar e ¥ I™Med herein bellow ih Table | ml@? y
sﬁére;chenﬂsfmryp?mﬁleSb ils the confidlirat]on sBdamhvoheny!
B O RO '4§rlu5‘r‘aﬂmeﬂ§4m ogemn. {ABLCH 1T HNO. R™a 4R dthyighenyl
4-11 uor ophenyl| phenyl 50 4-f | uorophenyl H
45#1 ubr ophérileropenyia_t | Yor ofhenyl HM 2- hmi ndhiefgpheny
55 4-fluorophenyl H H 4-(propanesulfonyl)phenyl
56 4-fluorophenyl H H 3-benzo[1,3]dioxol-5-yl
57 4-fluorophenyl H H pyridin-2-yl
58 4-fluorophenyl H H pyridin-3-yl
59 4-fluorophenyl H methyl phenyl
60 4-fluorophenyl H methyl 4-fluorophenyl
61 4-fluorophenyl H methyl 2-aminophenyl
62 4-fluorophenyl H methyl 2-methylphenyl
63 4-fluorophenyl H methyl 4-methylphenyl
64 4-fluorophenyl H methyl 4-methoxyphenyl
65 4-fluorophenyl H methyl 4-(propanesulfonyl)phenyl
66 4-fluorophenyl H methyl 3-benzo[1,3]dioxol-5-yl
67 4-fluorophenyl H methyl pyridin-2-yl
68 4-fluorophenyl H methyl pyridin-3-yl
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52 4-fluorophenyl H H 2-nethyi phenyl 53
4-fl uorophenyl H H 4-nethyi phenyl 54 4-fl uorophenyl H
woRo4nsismOxyphenyl 55 4-fl uorophenyl H H PCT/US2003/008477
4- (propanesul fonyl ) phenyl 56 4-fl uorophenyl HH
3- benzo[ 1, 3] di oxol -5-yl 57 4-fluorophenyl HH
pyridin-2-yl 58 4-fluorophenyl HH pyridin-3-yl 59
4-f | uorophenyl H net hyl phenyl 60 4-fl uorophenyl H
A roanbany | 1 A_fl iinranbaoapardd
LI Il_y fon S B | CINAYAVII Iyl Ul = T U IU'JI Ilyl I_I IIClllyI H
ZE%m nopheﬁwuom@fﬁ%-fl uar ophenyl| H rrit hy
270ret nyi phéﬁly1>r0p®3yl4 fI yor ofphenyl H Hret hyl methyl
A7t Ny P DT gbropfly 4~ 71 UOT OFNENY! "H et ! ethyi
4- pet hoxypheny! -f luorophenyl H net hy| i
41¢pr apaneéﬁ'P?rSHW¥lphenyl 4-ff 1 udt ophenyl H miWyl
37ben7o[1 a]ﬂdbrﬁpmhyIS yl | 67 Hi- fI uor aphenyl H ne;g/d:lgﬁropyl
VI A 8O A £l A rianh oy et by
M T u II L 1 IUUI U[JII Iyl LI Ilyl yl I U1
DY\ 2004] GBREDE BT o003 S0aaTr T 65 b 11 wor JERSA
H7#H H 70 4-ffiprapeophenyl| H H methyl H71 4 fl uorediokenafyl
H761 €LYyl 4Jﬂéor6[i'>_|ﬂe' oropnenyly A H VI Nyl methoxyethyl
4-f1l yor nnhpn\/ cycl gpropyl 74 4- 1| u roph
cYEl ohexy! 4eophenyl or oghenyl H [H met hox yne1t'i‘¥§’7° y-fgnethylethyl
4-7a§I uaropheﬁubrobhei-ﬂylrret hoxyetl—hyl 77 H- 1 uorophengdoﬂ-ﬂ H
a A oo - Wi L1 fa/a'a1TH|
|yu U/\y BLI Lllyl lU Uy Tl I ]_I L 1
759 il uorggh‘om }fvenv\q nmet hy| I—Iir 80 4Iin or pphenyl H
méeo hy met Hyluorogeny- f | ugr optienyl | Hetwhy| et hyl mepyl
451 [ UDT OPMGbrobheiRt YT VI MYl 83 fefiijiIor OPNENyTdhiy)
net hyl cycl opropyl -fluoro et hy|
C§%| owexyl 4-fluorophenyl H methyl vinyl
83 4-fluorophenyl H methyl cyclopropyl
84 4-fluorophenyl H methyl cyclohexyl
85 4-fluorophenyl H methyl methoxymethyl
86 4-fluorophenyl H methyl methoxyethyl
87 4-fluorophenyl H methyl 1-hydroxy-1-methylethyl
88 4-fluorophenyl H methyl -CO.H
89 3-trifluoromethylphenyl H methyl phenyl
90 3-trifluoromethyiphenyl H methyl 4-fluorophenyl
91 3-trifluoromethylphenyl H methyl 2-aminophenyl
92 3-trifluoromethylphenyl H methyl 2-methylphenyl
93 3-trifluoromethylphenyl H methyl 4-methylphenyl
94 3-trifluoromethylphenyl H methyl 4-methoxyphenyl
95 3-trifluoromethylphenyl H methyl 4-(propanesulfonyl)phenyl
96 3-trifluoromethylphenyl H methyl 3-benzo[1,3]dioxol-5-yl
97 3-trifluoromethylphenyl H methyl pyridin-2-yl
98 3-trifluoromethylphenyl H methyl pyridin-3-yl
99 3-trifluoromethylphenyl H methyl H
100 3-trifluoromethylphenyl H methyl methyl
101 3-trifluoromethylphenyl H methyl ethyl
102 3-trifluoromethylphenyl H methyl vinyl
103 3-trifluoromethylphenyl H methyl cyclopropyl
104 3-trifluoromethylphenyl H methyl cyclohexyl
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85 4-fluorophenyl H nmethyl nethoxynethyl 86

4-fl uorophenyl H nethyl nethoxyethyl 87

wa2dospopisephenyl H nethyl 1 -hydroxy-1 -net hyl epdilyus2088008477
4-f| uorophenyl H nethyl -CO2H 89

3-trifluoronethyl phenyl H nmethyl phenyl 90
3-trifluoronethyl phenyl H nethyl 4-fluorophenyl 91
3-trifluoromethyl phenyl H methyl 2-am nophenyl 92
3-trifl yoronethvl nhlen\l! H et hy! 2 _ ot InuI "h\,n"' |
951 1 F1 BRI RREI [ et hyt] 4TRBE ) bheniProgiey
SKBrlfluﬁnmmﬁmhyWMhewyl H mét hyl 4mﬁbwhoxyphenyﬁhm®6hw
3 —Hgthyd

Z1:07I n?ﬁg@lﬁ’ H&H rbH )’ vl 6 3-It rrln? tIh}lllnr nm:t ySrlox%erP\elathylethyl
HFet hy|3-t3ﬂq9&w[ylphe]ybu dxol H5-yI| oethyl "-COZH

3-tri IuoronethylphenyI‘H met hyl pyridin-2-yl 98

g: : : :UH uor H%I Sﬁ'éwi/ﬂs CEP%\.{hH%: asﬁ%/ %génri]én?’étgrjting ;?o?nt the analogs
43108 arfd Qillu:ammtmpaqsh@me fHe destchigtion ekthis whtegdrpdan be suitably prepared
bgflﬁerphfcla&{?é Quqﬁ‘temﬁleﬂ%m%hél/v |I'rln tﬂ@%onwlngeé)@)”ple R0OZ 4-fluorophenyl, however,

t@_f?rmuﬁtqlﬁg{ag@ qngsgtﬁgw anmsﬁglpg] lateg?&ptaﬁ?t@mlth tlﬁ)arocedure inter
afta, trietHyl phenytatetatyy hpthginydhlorbpheryhadetats; ahdmetoyils- 24 WO

e B T Bheny! H ot hyl et hoxymet hyl 106

3- trlfluoronethylphenyl H nmet hyl net hoxyet hyl 107
3-trifluoronethyl phenyl H nmethyl 1 -hydroxy9l
-methyl ethyl 108 3y trifl uoronethyl pheayl
-CO2H Wi lizing intgrnedi ates such
conveni en )
ot hers enco ed \uthi N t he he description of/ this
category can be suifably prepared by the/p ogedur e
outlined herein hetew. In the foll ow ng [
4-f| uorophenyl, oweyer, the fornulator lifably
substitute any staFt g material conpatible wifh this
procedure, inter ali&%%ethyl phenyl acet amer” t hyl
4-chl or ophenyl - acetsate, and net hyl 3
(trifluoronethyl)phenylacetate. O ONNF N~

7

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

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

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

Preparation of 2-(4-fluorophenyl)-3-[2-(S)-(1-phenylethylamino)pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one (7): A solution of the crude 2-(4-fluorophenyl)-3-(2-
methanesulfonyl-pyrimidin-4-y1)-6,7-dinydro-5H-pyrazolo[1,2-a]pyrazol-1-one, 5, prepared herein
above (0.86 g, 2.3 mmol) and (S)-(-)-a-methyl-benzyl amine (10.5 mL, 81.6 mmol) is dissolved in
toluene (18 mL). The resulting mixture is heated to 140 °C for 12 hours, cooled to room
temperature and the solvent removed in vacuo. The resulting residue is purified over silica (1:1
EtOAc/hexanes) to afford the desired product which to analog 59 from Table II. "H NMR (300
MHz, CDCl3) 8 8.18 (d, J = 5.1 Hz, 1H), 7.42-7.34 (m, 7H), 7.04 (ddd, J = 9.0, 6.9, 2.1 Hz, 2H),
6.39 (d, J = 5.1 Hz, 1H), 5.68 (bd s, 1H), 5.10 (m, 1H), 3.97 (dt, J=7.5, 7.5, 7.5 Hz, 2H), 2.45 (bd
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\ Da ~~~/// FNN NNH SOR2CH3 H3C 5/ U7
Reagents and conditions: (a)

w@ B)o4pz878et hyl benzyl am ne, toluene, 140 C, 12P¢ir/US2003/008477
EXAMPLE 4
2- (4- Fl uorophenyl )-3-f2-(S)-(1-phenyl et hyl am no) pyrim
di n-4-vl1-6, 7-di hydro-5H pyrazolo f
1, 2-al pyrazol -1-one (7) Preparation of

s 2@ 14517 ‘Jrﬁ? 2%16’9%%"5 )j 37@%5}(3% I—E%NZI% foreézé] 'ﬁ\i‘bg ﬂ{)“* ig’inﬁ;éwan

f‘QUﬂFMW%I ution of the crude 2-(4- fI uorophenyl) 3-(2-
net hanesul f onyl - pyri m di n-4-yl) -6, 7-di hydr o- 5H pyr azol

ol 1 AR R8 S o e SRR MR LG Pony P KB lsPa®a oy e
prdcediBd déscripepll ereirsabdives sol ved in  tol uene (18 nl). The

resulting mxture is heated to 140 Cfor 12 hours
cooled to roomtemfiz}\l rature and the solvent renpv

vacud “4THerepBey) Bl r“éegr?yﬁu @heryIydrazipg )epyrirgigiard-wi q 7 E'Bydm -5H-

plydazdlo] [1,Bta{pheazblexae £'6) NMR (30D ivHzdChblg) schezs (ded= pr eiutH), 7.40 (dd, J =

a%ﬁgjt%ﬂ)g??%‘?%gﬁ% szﬁ) (@E‘Zﬁ-dll 4%’1’%%«3@?’@9‘/—%%}4) 6.85 (t,
78 I 1HH ST (@ J= i bz, 16!)9002t 4= ﬁ@Hzgﬂ)I) 3.38 (s38H), @.48-2.32 (m, 2H); MS

@dHa7d H, 5.68 (bds, 1 H, 510 (m 1 H, 3.97

(dt, J = 7.5, 7.5 7.5 Hz, 2H), 2.45 (bd 25 WD

2004/ 026878 PCT/ US2003/008477 s, 2H), 1.67 (m 2H),

1 60 (Rp{4-[3- 4:Fluor5ph‘dnyl :%H)GBHmhﬁir@aH,épr(Vlazol@MHmmﬂ-w]Myrimidin-

o
S BB o R R ORI 1t 7
7@%%7'@@7 B¢ (te-hes. 4&&4@0@%@@@3@ 8 HECH NP S BT 4.05-4.00 (m,

21),(3Arokch, Laph, @B (hr, 3H], 2:6¢ - 2/ My (M Niydsery | hydr azi no)

-pyrimidin-4-yl]-6,7-di hydro-5H

pyrazol o[ 1, 2- a] pyrazol -1-one: 1H NWVR (300 WHz, CDCl 3)

S 8. 29(4(F<ﬂ.lorqpheny5 -34(24egnzylemidppyrimide4-§lita, / -dihyero-58i-pyrazglol ,2-alpyrazol-

1"%\9 MMR@O%%I—YZ é@oéf@s%"@d J'74@@-|z(q-@ 745-7*2@@4 9HY- 7406::4)301 J=9.0,
2(—1}1643 ngsluFlE. 1H 4,.1)0 (d?-(ﬁ)o bl 2H) 4044t d IqZZHq”Zb—I) 3/80-3.65

(61 29, £.65-2.3Rm, 2H)48s 21 881)(4me.12H) ; M5 (MHH) +417. 2.

(R-{4-]2- (4 Fl uorophenyl ) - 3- 0x0- 6, 7- di hydr o- 3H, 5H pyr

azol o[ 1, 2- a] pyrazol - g/l P/rl m di n-
2- (4 Fluorop enyl) -3-[2-(1-(S) methy ethylamino)pyrimidin-4-yl]-6,7-dihydro-5H-

pyrazolo[1,2-a]pyrazol-1-one; "H NMR (300 MHz, CDCl;) 5 8.17 (d, J = 4.8 Hz, 7.46-7.40 (m, 2H),
7.05 (dt, J = 8.7, 2.4 Hz, 2H), 6.38 (dd, J = 4.8, 3.0 Hz, 1H), 5.11 (bd s, 1H), 4.13-3.96 (m, 5H),
2.73 (di, J = 6.9, 6.9 Hz, 2H), 1.66-1.55 (m, 2H), 1.24 (d, J = 6.3 Hz, 3H), 0.99 (t, J = 7.2 Hz, 3H),
HRMS calcd for CqHFNsO (M + H)* 368.1886; found 386.1880.

2-(4-Fluorophenyl)-3-[2-(allylamino)pyrimidin-4-yl}-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-
1-one; 'H NMR (300 MHz, CDCl3) § 8.20 (d, J = 5.1 Hz, 1H), 7.43 (dd, J = 9.0, 5.4 Hz, 2H), 7.05 (,
J =8.7 Hz, 2H), 6.43 (d, J= 5.1 Hz, 1H), 6.00 (dddd, J=7.2,7.2,7.2, 5.1 Hz, 1H), 5.45 (bd s,
1H), 5.28 (dd, J = 17.1, 1.5 Hz, 1H), 5.20 (dd, J=10.2, 1.5 Hz, 1H), 4.13-4.04 (m, 6H), 2.71 (dt, J
=7.2, 7.2 Hz, 2H); HRMS calcd for C4gHsFNsO (M + H)* 352.1573; found 352.1582.

2-(4-Fluorophenyl)-3-{2-[1-(S)-(4-methylphenyl)ethylamino]pyrimidin-4-yl}-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one; 'H NMR (300 MHz, CDCl;) § 8.15 (d, J = 5.4 Hz, 1H), 7.40 (dd, J =
8.7, 5.7 Hz, 2H), 7.28-7.27 (m, 2H), 7.17 (d, J =7.8 Hz, 2H), 7.04 (t, J= 9.0 Hz, 2H), 6.41 (d, J =
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2-yl am no} - phenyl acetic acid nethyl ester; 1H NWR (300
MHz, CDCI3) S 8.26 (d, J =8.4 Hz, 7.54- 7.24 (m 7H),
wQ2®4/084878 ) = 8.4 Hz, 2H), 6.47 (d, J = 4.8 HzpCWUSH0P3/008477

5.65-5.58 (m 2H), 4.05-4.00 (m 2H), 3.79 (s, 3H),

3.78-3.68 (m 2H), 1.67 (m 2H); M5 (M + H)+ 460. 0.

2- (4- Fl uor ophenyl) - 3- (2- benzyl am nopyrimdi n-4-yl)-6,7
d| hydro 5H pyrazol o[ 1, 2- a] pyrazol - 1-one; 1H NWR (300

s 19 580 (rth. 2y 49 4522 Bamy o  n60ct Tyoa e
3z HRMSHglcd far T@sHEAHNsQ (M+6{)+043B|2945’2F®Jnd 4302057t , J = 7. 2
o, 2H) . 3.80.3 65 (m 20). 2.65.2.52 (m 2H: MBS (M

+ H)+ 402.1. c ,
2- (H)42-;¢11 -HlPepRanY BI2-(-(FhoycieheadetianiBary At RS S ivere -
ptasbidht, ¥ blbyr@zol1 @hé&y HNDAROE300 MHz, CDCI3)88 16 (d, J = 4.8 Hz, 1H), 7.44 (dd, J =

@yé%%' z{?—t L. %3 &R PLAaS '2H;} 62;2%, {JHZI X 1%%)%01 2'%53%9?? fﬁh 02 (m
4H), 8.99-3.92.(h, Hib), 2.2H)dt, J& BB 63y, 2':]) +£83-183 (18, 4)Hz54-1 4<P-ﬁm 1H), 1.28-
1%3%:% élJBOH 50 (le H)s o H; 3"1@ ﬁRl&@ célgna fog’t_g‘«,lj—lzal::l-l?gé)}&/l(-é erfzi.zggé found

4?—|1z2?6éH) o 99 (t J = 7. 2 Hz, 3H): HRVB cal cd for
C20122FN50 (M + H)+ 368.1886: found 386. 1880.

2-(4-
= SZII f@%@ﬁf@.@l{ hﬁZ ﬁ ’\gpé&g % I%B‘)‘a}rw&h myq%ﬁ"tﬁhyﬁ kol 512,
p(/rgmy) pyr@mfl -3))1e SHAIMID (300 . GD@s)f sgg @y 1y 1 H7 1¢§ 7.43-7.23 (m,

7(%1513105% F=8:404z, 5H)46hI@(d dE5.4 11z, 9R), 6113 (mJ1I-\F]} 4316;3 giz(m72H) 2.58-2.38

0 dddd
{jﬁgl(dl-lﬁ 6%*11%) 5""%6“"*613 %1% ( 5.28 (dd, J =
171 15Hz ,520(dd 3:102 15Hz,1H)

4. 13 fo?h @3&2 erf- l;'ut%%lno)ﬂyrlrmdﬂ 4%%6? b’l% SI-zﬁ}azoloﬁ 2-

HRVS caI c f ound
alpgrzalggye; 'H NMR (300 MHz CDCI3)68 11 (d J=54Hz, 1H) 743 (dd, J=6.9, 3.3 Hz,

280, (74)8F({ Uereane by, b48d, 2=[517 KS) HY, 4-1am=toaymphens.r) et d am7.2 Hz,

Vg } 7-di hydr o- 5H
lﬁ*?/ 5?6 @W@@ﬂ”"ﬁa?’zm 1-one; 1H NMR (300 MHz, CDCI 3)
$8.15 (d, J =5.4 H, 1 H, 7.40 (dd, J = 8.7, 5.7
Hz, %L'l%l Flu%ro%ﬁenzll 2f2- (zﬂh didx)-1 ,2Girdefhy(fopylaniinG)pYrifmidin-424t)6, 7-dihydro-

RNV AN 20 N e pohys 7958y 1y 749 (g = 90,57

He, £8)), 7.40 02+38.96iz(aR), 61649 (d, 2= 52+2, %5, 4.24-4.20m, 5BI),2B3((dt, J = 8.4, 8.4

] 3 4 H); HRMVS cal cd for
%%mi&ﬁ@&éﬂwbi‘}f%@@?? 233§§5 found 430. 2057.

2- (4-Fl uor ophenyl )-3-[2-(1-(S)-cycl ohexyl - et hyl am

i no) FB‘ F'iUoGUpHerﬂ/f)éBL[]Z'@clzprdpﬂﬁﬂdrﬁd)p)/ﬁirhdm 4-yl]-6,7-dihydro-5H-pyrazolo[1,2-

yrgﬁazél% r%l k?Nlﬁaaﬁé/og?\iﬁgz CEJCEE&S 47 @4%7(452& VHé 0?@95;’%) 712 (t
8. 7EIlzi)2H)76 (4= 5.4 He, BHTARE (m2H), 4.6 (37 =(&h Ha 2H),2.88-2.81 (m, 1H),
2&?7 (Stlé':'éz %41—1% :il#)d(? 83.0. %{Fﬂ O%Hi’f otA: 04660(% ém MS@* k2|)l_|)3?2 0.
1.88-1.63 (m 4H), 154140(m | H) 128- 1.03 (m
- 6H), 2L@FHuddbherl)3-[@-Gclblzropydhithy!efrMBpycialidrd4-§1p6,7-dihydro-5H-

Wrafgzﬁizl\?li‘i‘v&%ﬂ ngn’é)') *\'—Qf}ﬁ% (%1%7@% EBEPﬁs |84127 §’/|2“§15§1 e A 741 (dd, U=

&, 540Kz PH), 8.07 {tdi 9 drHa. B 6.41 (d, J = 5.1 Hz 1H), 5.55 (bd s, 1H) 415405(m

Mr%o(lt 9[=]5 ziZHf‘]zPIy fzaré%t J- 819€5. 9 HE YR 483001 M—Ig 60 GD@I—B) 0.30 (m
gr 1 H. 7.43-7.23 (m 7.05

?('1)M§<M§f)436ﬁ£ 2H) 643(d J:54Hz, 1H) '5.13

(m 1 H, 4.16-3.94 (m 2H), 2.58-2.38 (m 2H), 1.63

(d, J =6.9 Hz, 3H; M5 (M+ H)+ 416.0.

2- (4- Fl uor ophenyl )-3-[2-(tent-butyl am no) pyrimdin-4-y

|']-6, 7-di hydro-5H pyrazol o[ 1, 27



a] pyrazol -1-one; 1H NWR (300 MHz, CDCI3) 6 8.11 (d, J
=5 4Hz, 1H, 7.43 (dd, J =6.9, 3.3 Hz, 2H), 7.08

W@ 2g04026876. 6 Hz, 2H), 6.45 (d, J = 5.7 Hz, 1 HYCT/US2003/008477
4,12-4.02 (m 4H), 2.77 (dt, J =7.2, 7.2 Hz, 2H),
1.52 (s, 9H); M5 (M + H)+ 368. 1.
2- (4- Fl uor ophenyl ) - 3-[ 2- (2- hydr oxy-1, 2- di net hyi propyl a
rrino)pyrlmdln 4-yl]-6, 7-di hydro-

gEI-CI pé;(?—é% g%ene/lhg] (? Zo%?ettll%a?r?rgdapyn%lidli:\ll1l§§ylg$’,Q-gi.h%_r%ﬂfz-ljpyrazomn 2-

aPlyfazol-A-0h6; 1(-ItNMI§ (380 MHZ elzcls)zH)s 186055 §.0| HzJ1H, BAA(d#Hz) = 8.7, 5.7 Hz,

%o@fél‘éﬁ-& r—[ﬂ 5@\2{ %) 4%021 o%g% 418 $68-5184 (m, 4H), 3.42

n2F¢ ([@r bp R8P iz, @@@ﬂ/tﬁbﬁgﬂyl ani no) pyri ni di n 4
yI] 6, 7- di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol - 1- one;

(239 %Iu'g&opheigﬁg [% %rﬁet?c{»&7 (‘fmne%nylggﬂ'y_&gm%rm% é%‘l ZSJ dihydro-
551 pyrasolq[1ﬂzeupyraze|)1 oné; B7NWIR(308#)Hz GDEE) § t8.18)(d=) 844 Haz 1H), 7.42 (dd,
;—t%l 5% |$z82|3) %4 gt”J & 71, 2H)26 397(d(ﬁ£48~hz—1|% 449 & 4= H@Hz 1H), 4.26

b S0 68 e oyt =55 0 20 o A U A 40 o
2i7mqetyd + 81906 .9 HA-2H) | -8, (€- mH) Hysl (b + Bi-384.0.
pyrazol o[ 1, 2- a]pyrazol 1-one; |H NWR (300 MHz, CDCI3)
S 8.17 7.41 (dd, J =
Hz, ;_2}-4)1 &Iuprogi]er(y[) 3-{F [M%(M%ph%etl%@amrio]gyamldy 4.yI561 dlhydro -5H-
zol 1b|)a'!€yl%z§5| -dnBd HNMA (3db MHE, 8Ber) QB10((B) J = BHz, B4)374.39 (dd, J =

i o b by 1 by el s .,
21-@142 48661, QH), ZB4W2®CB4HZ)ZBBW§ (MGTHU%3983/ 008477
2- (4- Fl uor ophenyl ) - 3-[ (2- net hoxyet hyl am no) pyri m di n-4

Nl\/lR] (Zg(éé'-'l d h}{ngr&%é?{%(g%{dgzﬁogrg%tayl amlrlof)%nrrjép%}y]]i&ﬁibyd%oﬂﬁ%
ply@dolod, 2-a]pYrazol-150né; THANMR 236D MHE, BEDNISO) &8 8-698.571 (Hz 2HRBIR2 (d, J = 5.1

.4 = 5.
% 80 4o iy g o S S0P R Mo o e g 0= 07 e
261),%.494d, 2H).1 HRSH)IM.A7 (Bl s, B89 (d, J =6.3 Hz, 2H) 4.02 (t, J = 6.9 Hz, 2H),
Fool(fh; thﬁ@%@m@eﬁwé) 837rB£2H)?M§3(MWDP4)7463(S) net hyl et hyl am
|no)pyr|md|n 4-yl]-6, 7-di hydro-
5H pyrazol o[ 1, 2- a] pyrazol -1-one; 1H NVR (300 MHz,
CDCl 3heB8e@nd 8ateghry df |rﬁlamn®tqﬂzqyto]gmp|)elea$e mglb(tldgjgomppuads according to
tﬁ;e &eseﬁtiﬁvéﬂ%on%the Z(l;'ef';?é“al(S‘E:aﬁ‘o-ljd h‘aviﬁg %e*f@'mul%H) 6.39 (d, J
I'H,4.26 (m 1

H), 413(t J:69Hz 2H) , 406(t J—69Hz,
2H), 3.46 (d, J = 4.8 Hz, @QH), 3.41 (s, 3H), 2.72
(dt, J =6.9, 6.9 Hz, 2H),\\1.30 (s, 3ipa M5 (M + H+
384. 0. N /
2- (4- Fl uor ophenyl ) - 3- R2= \(S -(4 U\or ophenyl ) et hyl am
ino]pyrimdin-4-yl}-6,7-di H R®
pyrazol o[ 1, 2- a] pyrazol -1-ope; 1H NWVR (300 WHz, CDCl 3)
58.10 (d, J = 5.1 Hz, 7.39(dd,J= 7.8, 5.1
Hz, 2H), 7.07 (t, J = 78 Y 2H), 6.48 (d, J =5.1
Hz, 1 H, 5.12 (m 1H),©‘4(8398(m 2H), 2.61-2.45
(m 2H), 1.64 (d, J =6 H23H) MS (M + H)+ 433.9.
2- (4- Fl uor ophenyl)-3-{2-[(py
wheredn Rlupitst g therghadlpie fOﬁwI@irﬂR4ar3¢|ﬁ R Yarp fakaR tngstper to form a
rﬂ%faa%i@éc%éd,r?ereﬂ By akbidpne; 1H NMR (300 Mz,

DMSO) 5 8.69-8.51 (m 2H), 8.22 (d, J =5.1 Hz, 1

H, 7.73-7.68 (m 1 H), 7.42 (dd, J 8.7, 5.4 Hz,
2H), 7.33-7.26 (m 1 H, 7.04BL&Il J 8.7 Hz, 2H),
648 (d, J =5.1 H, 1 H, 577 (bds, 1 H, 4.69 (d,
J =6.3 Hz, 2H), 4.02 (t, J =28.9 Hz, 2H),




3.80 (m 2H), 2.62 (dt, J =8.7, 8.7 Hz, 2H); M5 (M+
H) + 403. 1. The second category of inflanmatory

W@ gi0ak2a3e8 r el ease i nhi biting conmpounds accor di POI/US2003/008477
t he present invention have the general scaffold having
the formula: O RBa 1 NRNNROb ("NR wherein R
units are ethers having the fornmula -OR3 and R9a and
ROb are taken together to forma ring as described

hereinbelow in Table 1. TABLE 1l 28 WO N
2004/ 026898 PCT/ UsB003/ 008477 No. 'R R Ro30"' | ri &y} "9
109 4-f|1ﬂ9r0ph6¢4ﬂdorq@hmybxy nor phodhiengdy 110 morpholinyl
411 ugr opRenyl ST ARERE Oy ZIRORARRY yy, monoiny
4-f | ugr opfeny! %ﬂworqpberubhenoxy 3rﬂ9f>r|9hfaﬁnp¥vy| 113 morpholinyi
4-f | ugropfpenyl 4¢fmrdg,héﬁypor opneqquyrogmnajqpl [ ny Hdpholiny]
4-f| uorophenvyl 2-gvanophed OXY—HDED hol vl 15

4-f1 udr opflenyl BMeieRhEBheroxy v 25eiRePheiory 11 morpholinyl
iflf7l Zor ophen)L Qﬂl{oroﬂpﬁl‘eny_u?r om eiztwanophmm»y(y mor phaharphdlinyl

IOWITTCTHT IIUUIUI "

nmor phol i #\}SI *11 'ﬁdﬂ%%@r 3%35}»)[?"8H %heno y morpholinyl

mor phol i Hi@ 11‘9ﬂwr¢phwtophe%ylrluqtorn@wghepwnoxy morpholinyl

mor phoT Ty T20ndbrdphEe oRhenfuctorietBiFRhéRy! PNENaXdfpholinyl

nor ph(! v fl uor of th\I| 3-N-acetvl-am henaoyx\

Tor phal | WA | 1229 ES) ogheny PR BB phenpscy MRl

nor phol i mgl | 128flubrdphergf o[ henyl4 ndethyiphrexy phenpxy morpholinyl

3+ bongol 15 di LB iy sy | oy
4-11 ugr optfeny! pliorpkgmpi perd- Hrqqetllafwnophﬁzwy morpholinyl
1) WO ARG AR 7| Lol
4-f 1 udr opve n)ﬁﬁw n ox§/ 'ﬁ? BRMPRANR - yl ~ morpholinyl
124 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl morpholinyl
125 4-fluorophenyl phenoxy piperidin-1-yl
126 4-fluorophenyl 2-fluorophenoxy piperidin-1-yl
127 4-fluorophenyl 3-fluorophenoxy piperidin-1-yl
128 4-fluorophenyl 4-fluorophenoxy piperidin-1-yl
129 4-fluorophenyl 2,6-difluorophenoxy piperidin-1-yl
130 4-fluorophenyl 2-cyanophenoxy piperidin-1-yl
131 4-fluorophenyl 3-cyanophenoxy piperidin-1-yl
132 4-fluorophenyl 2-trifluoromethylphenoxy piperidin-1-yl
133 4-fluorophenyl 4-trifluoromethylphenoxy piperidin-1-yl
134 4-fluorophenyl 2-methylphenoxy piperidin-1-yl
135 4-fluorophenyl 4-methylphenoxy piperidin-1-yl
136 4-fluorophenyl 2,4-dimethylphenoxy piperidin-1-yl
137 4-fluorophenyl 3-N-acetylaminophenoxy piperidin-1-yl
138 4-fluorophenyl 2-methoxyphenoxy piperidin-1-yl
139 4-fluorophenyl 4-methoxyphenoxy piperidin-1-yl
140 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl piperidin-1-yl
141 4-fluorophenyl phenoxy piperazin-1-yl
142 4-fluorophenyl 2-fluorophenoxy piperazin-1-yl
143 4-fluorophenyl 3-fluorophenoxy piperazin-1-yl
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129 4-fl uor ophenyl
130 4-fl uorophenyl

2, 6-di fl uorophenoxy pi peridin-1-yl
2- cyanophenoxy piperidin-1-yl 131
wa2dosnpisephenyl 3- cyanophenoxy pi peridi n-1-yl PABRS2003/008477
4-f | uorophenyl 2-trifluoronethyl phenoxy piperidin-1-yl
133 4-fl uorophenyl 4-trifluoronethyl phenoxy
pi peridin-1-yl 134 4-fluorophenyl 2-nethyi phenoxy
pi peridin-1-yl 135 4-fluorophenyl 4- nethylphenoxy

p| perl di n-= 1-'/| 1QR A f| uor nnhgn\ll 2 /| r~|| nr‘n'l‘ hyl nhaoanaoyv\
pi per i di #41 Ty 4-fupsphonvk | o opﬁé'ﬂﬁ}rlop enoxy piperazi-1-yl
3- N- a¢et psam nopierpkenypl perl djeruiflberpphend 88 piperazin-1-yl
4- f | uerephenyt—2 pmerox 1= yi 139 1
4- 1| uorooéen I 4Lﬂur(%Op]c%)h)\gl/ohenox%/ g. ng'}e.lInHIdn 1- vl p{%%azfn 54
4- 11 ugr opfifeny| SluseambeL, 3] di oX6YangpRanoyf per i (di nRigerggin-1-yl
141 A{TTHar of ne&ﬂfﬂor&éﬂ&ﬂpx) Pd- ﬂﬁtio@@rhélhﬂbh)éhoxyl‘u piperazin-1-yl
4-f |l uorophenyl 2-fl yor ophenoxy piperazin-1-y 143
4-11 uor ofiSenyl H14rRBIWhhen kUM BRFRRNANGYyI | JRPsEn-1Y
2004/ (268508 PCH- U0 08477 2-inbhyibhériompr ophienypiperazin-1-yl
4-f | uorophenoxy R 7y S A= porophenyd ol
2, 6-difl Joronhé%ﬁggﬁﬁm .Erwzin-ﬁﬁﬁgﬁ%pﬁﬁk%y ﬂr %baazw'lw
4-f1 uor opfiReny!| #fusyaphephenoxy2.fidiseataiphenoxyy| | 14riperazin-1-yl
4- 11 UGTOTHRENY T B YRRaRTe OX#N%b&ﬁérﬂﬁbﬂImﬂo)byl T48iperazin-1-yl
4-fl uor nnhpn L 2-trifluoraoy hyl phenoxy—piperazin-1
-yl 149 1o 1 | udt-BORERGI 4t ri FrOBPSHRHAP phenpxyPPerazn-i-yi
pi per 3zi 1‘551 ) I 4ﬂL5ﬁ)p¥Ierfy| uar opMerngtho@pmaabiyyl phenopdgerazin-1-y|
pI per'zr I _’ tOT-Ofal pll o -
pi per azi 1561- I t Ec’plﬁe! ro%hbgﬁ% [ gd' - di )r?e hy| nﬂgﬂgﬂv i
pi perazi tB71 - yI4-f|lmhﬂﬂyf I Jor 6phenghenoxy pyrrolidin-1-yl
Z' II‘\II agetydgam MORGIREpREnyP! HET az|2|3fruéropb(énoxylb4 pyrrolidin-1-yl
- ud _enn\(\/ Dl-per-azin \/L 155 -
4-f1 uqr optenyl Ifyoeohe pHenox P PiEherorh- 1. y|  RERIdin-1-yi
4-fl uor ogm)en)l Bﬂm«maﬁy]l 3] di o>da‘u05>plyénom per agi npytroldin-1-yl
157 4-Fuor Ophc XY Pyt 158 ST
4-f 1 uar ophenyl AQHlfcIrdL?Hg@v nOX\:/Z 6;%“;6%3%%]] 1-y %yéglfd!n 4
4-f1ugrofifenyl Bfddepdedbhenoxy ZWWO@WF@P% 1 -yl pygldin-1-yl
4- 11 ugropdgenyt &fltﬁdrch ERPNENOXY SRYEARhEk- 1Y~ Bfibidin-1-y
t 4-f 1 uorophenyl di fluoriophenoxyv—pvrrol i dint1
164 4- quorophenyI " 2-trifluordmethylphenoxy f»yrrolldln 1-yl
165 4-fluorophenyl 4-trifluoromethylphenoxy pyrrolidin-1-yl
166 4-fluorophenyl 2-methylphenoxy pyrrolidin-1-yl
167 4-fluorophenyl 4-methylphenoxy pyrrolidin-1-yl
167 4-fluorophenyl 2,4-dimethylphenoxy pyrrolidin-1-yl
169 4-fluorophenyl 3-N-acetylaminophenoxy pyrrolidin-1-yl
170 4-fluorophenyl 2-methoxyphenoxy pyrrolidin-1-yl
171 4-fluorophenyl 4-methoxyphenoxy pyrrolidin-1-yl
172 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl pyrrolidin-1-yl

The following is a scheme for preparing compounds belonging to the first aspect of

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

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

General Scheme for Intermediate Type ilI
30



162 4-fluorophenyl 2-cyanophenoxy pyrrolidin-1-yl 163
4-f 1 uorophenyl 3-cyanophenoxy pyrrolidin-1-yl 164
wa2dosnpasephenyl 2-trifl uoromnmet hyl phenoxy PCT/US2003/008477
pyrrolidin-1-yl 165 4-fl uorophenyl

4-trifluoronethyl phenoxy pyrrolidin-1-yl 166

4-f 1 uorophenyl 2-nethyl phenoxy pyrrolidin-1 -yl 167
4-fl uorophenyl 4-nethyl phenoxy pyrrolidin-1-yl 167
4-f | uorophenyl 2, 4-di et hyl phenoxy pyrrolidin-1-yl

169 4-fl uorophenyl 3-N acetyl am nophenoxy
pyrrolidin-1-yl 170 4-flduorophenyl 2- nethoxyphenoxy
pyrrolidin-l-%F\ A1 4-f uorophenyl 4- FRs ﬂ phenoxy
pyrrolidin-1-yl I172 #4-fl opheﬁy*

3- benzo[ 1, 3] diggxBty5-ylI Qyrrolidin-1- ytbzil’ﬁl ol | owi ng
is a schene for preparin@g conpounds bel onging to the

first aspect of Category Il according to the present
i nvention. The first stage enconpasses, util zation of
Type 11l internediates to introduce the RL unit
(4-fluorophenyl in the present exanple) into the

nmol ecul e. I ntemsgdi ate ketones such s conpound 11
can be used in the Me equehceg to |ntNo t he

sel ected am no unLIN the 6- p03|t|on‘;ﬁ
pyrazol o[ 1, 2- a] (¥ azol - 1-one ring sy8 em GEnera
Scheme for Internediate Type 111 30 WO 2004/ 026878
PCT/ US2003/ 008477 ClsBocce H Bocce Na N)_ | +
Cbz NH Cbz Nxldgertds anﬁz@@ﬂﬁleﬁss(bmlg (Mé@l-t 09@% rt, (1@)(1r NaH
DMF, rt, 12 hr. Bocce N Hl~ ,

9 Reagents and Conditions: (b) SOCI2 NEOH O C to rt,

18 hr F,,'CU H NF/ p N
=AU, = m
| +
Cbz/N cl

Cbz”

8

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

F F
0 0
d
N —> N
I | 0
e N e
Cbz Cbz

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

EXAMPLE 5
2-12-(4-Fluorophenyl)acetyl]-4-oxo-pyrazolidine-1-carboxylic acid benzyl ester {11)

Preparation of 4-methylenepyrazolidine-1,2-dicarboxylic acid 1-benzyl ester 2-tert-
butyl ester (8): To a suspension of NaH (3.81 g, 95.4 mmol) in DMF (80 mL) is add dropwise a
solution of N-Cbz-N’-Boc-hydrazine (12.1 g, 45.4 mmol) in DMF (20 mL). The reaction mixture is
stirred about 20 minutes and 3-chloro-2-chloromethyl-propene ( 5.8 mL, 50 mmol) is added

dropwise and the reaction is allowed to stir at room temperature until the reaction is complete by
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N:) I Cbz G Cbz 11, N.:>= 9 10 Reagents and
Conditions: (c) NaCOH CH2Cl2/water, rt 18 hr. F 1 OF
WO 2@4/02d858 N , N~NO Cbz N Cbz 10 11 Reagents aneCT/US2003/008477
Conditions: (d) 03, CH2Cl2, DVM5;, -78 Cto rt 18 hr.

EXAMPLE 5

2-12-(4- Fl uorophenyl’) acetyl | - 4- oxo- pyrazol i di ne-1-carb
nyllﬁ ?cid benzy: gster (11) Preparation of
me enepyrazo in b l i id 1-b I
B e
wétar, Sk vapter Byerbemgekiractad sBidFal ti@6s mbie with saldeht.dFlagosenbineg organic
la?&L %It\ehgﬂ? 8(@% g?%_% 0 corRQfsa iy oAz hB Bedirdd prbiht aé8 ciéarBWhich is

reaction mxture is stirred about
usegd Wi el fusisernyificatioh| or o- 2- chl or onmet hyl - propene (5. 8
m., 50 nmmol) is added dropwi se and the reaction is

allo '

B
Seiliey oaqamecﬁcmﬁweneyy@aohﬁwﬁ S-dicarhexyieadd 1-Benzysster pdaft-hudyl ester, 8,
(3 i rFulL,t%%p(S&?ﬁﬂl‘ﬁ? BddRk MYdnyRsRtidd @o@ﬂga at\OaCe The ieaalon is warmed to

wat er bei ng extract seve
ra9B) toRReralAREC U R 'B?FGgfﬁ hoursy gyg?eg 2R offe éeaaw{”” in vacuo
affértig £yetio oinidicrcoyataires aiopdtandingfofpoovitiet2i e (81€% iieldhof the desired

pgﬁ&ggghGQEHQNQIear oil which is wused w thout further
uritrcation. Preparation of

4 nmet hyl ene- pyrazol i di ne-1-carboxylic acid 1-benzyl
este Prépg}atloﬂ;‘bf 22- (54Qiu&é[ﬂﬁnﬂfacelyqd&nethylene-pyrazoI|d|ne-1 -carboxylic

a%lgggpz% eftgll',e (ﬁ X)D ?ﬁzo§|umg'§/?r8i,<|%é é) ralpnocﬂ ¥s| (I:ilgsoﬂlgé1 1\ P?%é%rlnethylene
chibride sptsltlcadﬁ@uhLi Withomgit shrhhgfplio@ed dy ﬂ)pwi@@n@f 4-01e@yle1|r¢r§yrazohdme 1-
c&ﬁ%&b Facid 1 §en‘§@ E‘i@xd 9t(@ 62 boﬁm%%%?(o%%rﬁpea&(}esm FIG&Qpl@Hyl)acetyl

Concentration o q
cDld0 38 of ST \AIBIAB! 1 HFIER AR I B 2ter which
tihk @eie Ao MixRUIr@Nidil@eABithgvat& (90 ryiL)Gdnd)hecbéyetsl”EHO\d@istD seghrate. The

oBIRSK Bl Boerplo iy lene cHBRGY. B o layers combined, g, and
fitterech r Gamegrtiation Iawqwo B@@fﬂsﬂhe e%ide Proechhlc*s@@mwﬁ RYRIslisq de ethy!

ab&atdReshne o BRI 0153 gU6B%Yle1 6f théldeirdd groaat. er / met hyl ene
chloride solution (30 nL) with rapid stirring foll owed

by the addition of 4-nethylene-pyrazolidine-1-

car b®cgparationaif @-[2-(4Héwnrgphenybasetyl]oi-oxoopyeazoljding-1gampxylic acid

b%];:z;fl % LR LESs bitbretlir®s ORRBRYE 2-BSBIYbrophenyl)-acetyl]-4-
methylene-pyrazolidine-1-carboxylic acid benzyl ester, 10, (0.28 g, 0.8 mmol) in methylene
chloride (15 mL) at —78 °C until the solution retains a blue color. The source of ozone is removed
and dimethyl sulfoxide (0.23 mL) is added and the reaction solution allowed to warm to room
temperature and stir for 18 hours. The solvent is removed in vacuo and the resulting oil purified
over silica (1:3 ethyl acetate/hexane) to afford 0.15 g (53 % vield) of the desired product as a clear

oil.

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

for introducing the desired 6-position amino moiety as outlined in the example below.

General Scheme Type IV Intermediates:
Introduction of a 6-amino unit into the scaffold of compounds encompassing the first aspect of

Category Il analogs.
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chloride (0.39 nL, 4.2 nmol) is added and the reaction
is allowed to stir for 18 hours after which tine the

wOo e@en2am m xture is diluted with water (10 niBpCEHOS20DE8477
| ayers allowed to separate. The aqueous |ayer is
extracted wth nethyl ene chloride, the organic |ayers
conbi ned, dried, and filtered. Concentration in vacuo
affords the crude product which is purified over
silica (1:3 ethyl acetate/ hexane) to provide 0.54 ¢
(62 %yield) of the desired product. Preparation of

x IE4 fl orophenyl)acetyl] 4- 0X0-

oxy aci g _benzyl ester (11): Ozone

[ a7 |d|=e 1-carb
@ hubbl ed
1 \/ / \

into Q)Y of 2-[2/(4-f1uogophen A
met hyl ene- pyriazg= di he™-c ?boxy ic acid benzylléé}ef 0
10, (0. 28,06 mmol) in mnethylene chlorld@ﬂkf )\——/

at -78 Cuntil the solution retains a blue color. The
sour ce of,0zone is reaned and dinethyl sul f oxisgde

0.23 ni i s added an e t. n.al | owed
‘o vvarmtso et parere e N ORo T L8 T ur o

The solvent is renoved in vacuo and the resulting oi

puriefied over silica (1:3 ethyl a&cetate/ hexane) to
affor» 15 g0(53 Qbyleld) of the dé @d pfoduct as a
clear >, rneplates Q |l for
exanpl e, conpo be—USEd as a tenpla?§:>iq(r_\b
i ntroduci ng hsv S|rE__ﬁ position am no nDheN \__/
outlined in the exanple bel ow. General Schene Type |V
Internmedi ates: | ntroduction of a 6-amno unit_jnto the
scaffol d of coﬁ%ounds enconpassi ng the first dspect of
Cat egory |1 analRegsentndwondipos /() Die $AE, MeOH.

PCT/ US2003/ 008477 F I\ O FI\ p->/ NO Np+ HNJ e

Cbz N Cbz N> ND \--j é%% A? ents and conditions:
(e) Na(OAc)3BH, HOAc, THF r. FI\ OFONNO

(f) H2: Pd/ C, MeOH. EXAVPLE 6
2-(4- Fluorophenyl)-l (4- nor phol i n-4- ym P yrazolidin-1-v
olin

l) - etﬁqgma@ﬁ@n(qu)[Z (ngplmny etyjl-4-morp -4-yl-pyrazolidine-1-
cgrkfo%YI(cAa'cfdJMrﬁﬂméféY (2Ced ¥ bdiutthn BP2-Rh@kLstoghe)yaBtyRLZ o d
plyrgzc;hdlne 1-carboxylic acid benzyl ester, 11, (0.14 g, 0.4 mmol) and morpholine (0.038 mL, 0.43
mmol) in THF at room temperature is added Na(OAc);BH (0.125 g, 0.6 mmol) and HOAc (0.022
mL, 0.4 mmol). The solution is stirred 12 hours then partitioned between diethyl ether and
NaHCOQj;. The aqueous layer was extracted several times with ether and the organic layers
combined, dried, and concentrated in vacuo to a clear oil which was re-dissolved in ether and one
equivalent of ethereal HCI is added and a white solid forms. The solid is collected by filtration and

100 mg (60% yield) of the desired product is isolated as the HCI sall.

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

desired product as a tan solid.
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carboxylic acid benzyl ester (12): To a solution of
2-[2-(4-fluorophenyl)acetyl]-4-oxo-
w@oapzisrgli ne- 1- car boxyli ¢ acid benzyl ester, RAT/USDNI08477
g, 0.4 nmml) and norpholine (0.038 nL, 0.43 nmol) in
THE at roomtenperature is added Na(OAc)3BH (0.125 g,
0.6 mmol ) and HOAc (0.022 nL, 0.4 mmol). The sol ution
is stirred 12 hours then partitioned bet ween di et hyl
et her gueou )
sevePafe i aRert ChmEe Rure HeTon e 2 Butl e &R -
apppiapiliede Scﬁfﬂoedsegalﬁdts etthe énell arelagd Wihﬁh oereRIise t"t? sglegted Ryunits can

b& 'aése%le@ t}tll%é arcgn\fétg%ﬁl%lyﬁ(tﬁétlc%fépetrhg EteB AAKE\Re of Intermediate Type V
eq UIV | ent of ether.eal is added and a white solid

C?’B‘?‘i’r‘ﬁ Hﬁt@gmqeaefﬁ'sfmewlai ected by filtration and 100
ng (60% vyield) of the desired product is isolated as
the HCl salt. Preparation ofg
2- (4- Fl uor ophenyl )-1-(4-norp
I )-ethanone (13):
2-[2-(4-Fl uorophenyl ) acet 4- nor phol i n-4-yl - pyrazol i
di ne- 1-carboxylic acid bghzyl N\ester HCl salt, 12,
(100 ng, 0.2 mmol) is disSolyed in nethanol and Pd/C
(5 ng) is added. The sol utN is then hydrogenated in
a Parr(r) Hydrogenation Apparagrfs for 3 days after
which tine the catal [ re tlon and
AR PP B S Bl Mo ST eotnpoY oSy gop be
pbdpyiiee cordifg tb e prabedire edtlined ddttie schasedetegrbeol | d. 33 WO
2004/ 026878 PCT/ US2003/ 008477 Owce t he sel ected
6-amino unit is in position on
2- R1- subst i t ued- p9?%§6‘]ef“32‘°rd}“ﬁwe§?&wfedne scaf f ol d,
segnents of the final anal ogs which conprise the
selected R units can be assenbl ed utléil_él ng a
convergent synth E'tep This ste s use of
I nternedi ate Type conpounds havi ng the general
formula: Od ~ N OR3 _tHegeby#ntxwoduci ng the

desired - OR3 unit|_intflo the scaffol u}‘Qd Type V
pciepar ed accordi ngsde t he

Iiré-|4-yi -pyrazolidin-1-y

i nt ernedi ates can
procedure outlined in the schenme herein bel ow. General
Schenme for Internediate Type V O OH1€ OCH3 N a3 N N~

SCH3 N 'j" SCHB s, Wt ions: ()
SOCl2, MeOH rt 4 éﬁsr%ﬁg%‘g’%@ﬁ%(%%%@?ﬁ' I'N

I —’EH

N sSC S0,CH3

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

Os_ _OCH, Os_ _OCH;
Z N _° 5 N\
J\ > /lk
SO,CHs N~ o
15 16
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N~ SCH3 N SO2CH3 14 15 Reagents and conditions: (b)
Oxone , MeOH/ THF/ H20; rt 12 hr. OOCCH3 OOCCH3 INc IN
WO 2004/024878 SO2CH3 N O 15 16 34 WD 2004/ 026878 PCT/US2003/008477

PCT/ US2003/ 008477 Reagents and conditions: (c)

phenol, NaH, THF; rt 12 hr. OOCCH3 OOH d ~ NINO

/ NINO / 16 17 Reagents and conditi ons: (d) NaOH
MeOH H20; rt 1.5 hr. OOHOd INI / IN(/ N ON

O 17 18 Reag condi ti Qn chl ori de,
CH2Cl 2/ DVE: r?geigeﬁ and é89l§enol(l$gl-l ﬂ—)ﬁf’al'tx&h

2- Phenoxy- pyri m di ne- 4- car bonyl chI ori de (18)

Preparati on ofog__0OCH;
2- et hyl sul fanyl]- pyri m d| ne- 4-car box I ic acid methyl
ester (14): To susp i on @f

2- et hyl sul f anyl - pyri e-4-carb xyI 0 15 g,
88 nmol) in ? e., m) is os,
thionyl chloride (2 The solutlon |s aIIovvedto

warmto roomtenperature and stir 12 h rs. The
solution is then cShcentrated in vacuo d the yel |l ow
sol i d whi ch r &eedents andeanflitiges: {dRaPH MpPH/HOref BY- ene

chl oride and re-concentrated to afford 19 g (97%

yi el d) of theiCl 5 salt of the desiy edgproduct as a
white solid. Preparation of

2- met hanesul f onyl - pyri nj. di ne- 4- car bo lic acid nethyl
ester (15): ueoys Spl utfen (I7L) Nof R

(211.7 g, 344 ﬁL d_agfied dropvilse At 0

solution of 2-met h9’ suI fanyl - pyrl mNdi n&- 4-Tar boxyl i c
acid nethyl ester, 14, (19 g,86.1 mmol) in 1:1

met hanol / THF (1 L) 17 The reaction soluti ¢h is allowed
to warmto ReQEht SIREI@bA &) 886l Biblide, SHRCL/BMS, it Haur s.
The resulting suspension is partitioned between

net hyl ene chl oride and water. The aqueous phase is
made al kaline with the addPfAMm-Eof NaOH and re

extracted W t h 23HeWwek\pyriltifine-4-carbonyl chloride (18)

Preparation of 2-methylsulfanyl-pyrimidine-4-carboxylic acid methyl ester (14): Toa
suspension of 2-methylsulfanyl-pyrimidine-4-carboxylic acid (15 g, 88 mmol) in methanol (200 mL)
is added dropwise thionyl chloride (25 mL). The solution is allowed to warm to room temperature
and stir 12 hours. The solution is then concentrated in vacuo and the yellow solid which remains
can be taken up in methylene chloride and re-concentrated to afford 19 g (97% vield) of the HCI

salt of the desired product as a white solid.

Preparation of 2-methanesulfonyl-pyrimidine-4-carboxylic acid methyl ester (15):
An aqueous solution (1 L) of Oxone®(211.7 g, 344 mmol) is added dropwise at 0 °C to a solution
of 2-methyl-sulfanyl-pyrimidine-4-carboxylic acid methyl ester, 14, (19 g,86.1 mmol) in 1:1
methanol/THF (1 L). The reaction solution is allowed to warm to room temperature and stir for 1.5
hours. The resulting suspension is partitioned between methylene chloride and water. The
aqueous phase is made alkaline with the addition of NaOH and re exiracted with solvent. The
combined organic layers are dried, filtered, and concentrated in vacuo to afford 18.4 g of the

desired product as a yellow oil.
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conbi ned organic layers are dried, filtered, and

concentrated in vacuo to afford 18.4 g of the desired
wee@dozds7as a yel l ow oil. 35 WD 2004/ 026878  PCT/US2003/008477

PCT/ US2003/ 008477 Preparation of

2- phenoxy- pyri m di ne-4-carboxylic acid nmethyl ester

(16): NaH (3.5 g of a 60% suspension, 87.4 mmol) is

added to a solution of phenol (8.23 g, 87.4 mmol) in

THE 100 omte rafure. .. . )

e PrRRRGT Ph A he o PRI R Eprys gpid methyl getet {18y Nar 85

0956(1% suspénsiohs8734 mmol) BRddectomlspiufian of pleanel (&8 gi 87 .4MHmMo|) GOTHF (100
rr{lﬂ at)rom%nﬁggﬁ{#? gi MQ%I%%UWOQ ltpr?mlﬁime Ulb@BxyRé ac@&‘ﬁ@ﬁ%bl estt85, (6.3 g,

reaction Is a hours t he uenched
29, MY ingiRRot RS i ToF et ORISR GPomghenol. 1he
re’é@ﬁbﬁ%@low&aﬁ%tm for @xouaahenchuandhbd behé ydditoe of sdtwated equends NH,CI.

U%QLFD dh?ge is g&tga%{é %nth ﬁbé%g%?eaghgpndg Eﬁoetge cérh4 ﬁe%ro‘?‘%[lncqﬁgrs are

d'ﬁﬁﬂr f'lﬁr@dafﬁi\r@m%‘ﬂﬁtﬁé E’ V@@‘t‘ﬁ? piforgya efugle aif Weikhbip aurfied pver gilica (ethyl
aédthteInskane 7:3) 1 alid@%e7eigabst) yiel) e dberddrRetiupt @dUaite 35lida
white solid. Preparation of

2- phenoxy- pyri m di ne-4-carboxylic acid (17): To a

sol uPreparation 2f 2 phermoypyipiding-¢icargoxilicaciddX?)! iTe agoluiipn of 2-

%%L\X@m%‘iﬁu ca]‘tﬁ:ggﬁ:]aﬂggne%go%ﬁar 8I GnHD/IZE? H]i Woﬁ)%ﬂbthér&a@(% mL) is

agdadirei0g NaQt sotior (109%l) 5t foRg twme@urs Rtens rr'ﬂ%@r éém@ﬁfhe solvent
.g rsmbmvﬁ&ucb éhovta@mawam@ dgtedus piieRk R dxgaAeGdUShpARERe. | Bhe

aglheous %ﬁwtagg cé’H the tfeet clyefulﬁ ? Ei & %ue wnh@ﬁgceﬁgé@cP Hei {HQ aﬁ%ﬁ@q‘rggol é! which

e care concentr

farme extrcted twies \Mdh amw @q¢tatef dhewrasRic fayes e qomibingd driedhand
cSiBMNtkatAGR VA8 to ORI PSDRBO% VieRl) 6f the aés@e@ EoRich8sla whitd R4

and concentrated in vacuo to afford 0.95 g (60%

yi el d) of the desired product as a mhlte solid.

Pr e p ®&rataration ©f Z-bhpdmwmyylmuyne-mabneyl 4hlogide (18):| To a solution of 2-

8 I L

pﬁ%’o% %ﬁ 0(n]e Q cart-)roq%ll%f§9 ‘Ht 5)0('% qof) 83 mm 1) in ?eth{lenelcglorlde (10 mL)

pyrimd car

cqwtwnm{ﬂw)drqm oBMfys 2dded e*ﬁl%@hm'ée (Crbmhd: ) The selioxi 'ﬁ?t'ﬁr@d for 2

hb@Wattb & SenfiferdRlYE ahSconbiteied ¥alaglo t6 atier itdaiebitbdlpradupt which is used
s stirred for 2 hours at room

“W@ﬁ%i@%@ﬁw ﬁ%ﬂﬁ? concentrated in vacuo to afford the

desi red product which is used wthout further

puri frihg ﬁr‘idl Qé’hueﬂ_cjéeorfp'ré'ﬂ)@hngstﬁ& bkﬁﬁkfb@ncfs%hldﬁrc@ﬂﬁf deﬂﬁb firb&spect of

t
CH O s Ret s I @etdmbnpuiian B R Lk obaure
oaifivaireteirstieid. Bijnistpneceure peduese cooverdanheiep higarein thelfiedt balf comprises
tiﬁyregtclga g{t ?qu'gn% the W QAs\ﬁgﬁ’ Kinb ‘aﬁy & Qﬁ‘é?ﬁ 1SLE &téﬂh@&.&é QS e the

| ses Re 'sel &ct ed uni t
sge9ne 87l ¢opPrisas nﬁ%ﬂnﬁhwmt FigpAERERTHPES, ’fo S PWHE"%'P%%H éﬁféxamp'e asin
intermetibel18. t he second hal f conprises the final R unit
already introduced to the pyrimdine ring, for
exanple, as in internmediate 18. 36 WO 2004/ 026878
PCT/ US2003/008477 F 1\ OOCI FI1 Ol ::> NO N:)_
+ NON
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HN--C O 13 ~NI \ 18 NN O/ 19 Reagents and
Conditions: (g) NaOH CH2Cl2/water, rt 12 hr. OO NO
Wh2084/026878 N O O N~ F N~ N\ N O/ QO 19 20PCT/US2003/008477
Reagents and Conditions: (h) NaH, DVF;, 0 C, 2 hr.

EXAVPLE 8

2- (4- Fl uor ophenyl ) - 6- nor phol i n- 4-yl - 3- (2- phenoxv- pvri m
idin-4-yl)-6 7-di hydro-5H pyrazol of

F1 2-al pyrazol - 1-one (20) Preparation_of

% | uopophenyl ) -1-[4-norp olén 4- § - phenoxy- py
' - car bonyl ) pyrazol ydine-1-yl ] non- (19):
2- PKENO di ie-¥- carfony| chi%wide, (0:

e_ / \
ozsmm|),i]$ﬁw T_o@de(lsan).soad N O
dropwi se 0 a suspensi on &
f1 uorophenyl)-1-(4-norpholi n-razol idin:
anone, 13, 10.06 g, 0.18 mol) in&a2: 5 wat

solution (7 nmL) containing NaOH (0.0112 g, O:
at room tenperature. The sol uti®n is stirred 18 hours
and diluted with additional 2:5 water/CH2Cl 2. The 19

| ayers are al ome r.at s phase
extracted wth ad |a{“|9%°r?§ﬁ&§ @ '\Epg{@ %l %??rg@wThe
organic layers are comnbined, drled filtered and
cancentr ated in vacuo to afford a tan solid which is

puri by preparative HPLC to provide 0.021 g (23%

yi el S|red—ﬁroduct as an oi \

Preparati on OF h F N 0
2-(4-fluo ) - énﬂn?phol|n-4 yi - 3- vriva—/

idin-4-yl)-
di hydro-5 azol e 2-a] pyrazol - 1-one ( NNTo a
sol ution (4opheny|) 1-[4 37 WO N/Q{/O/@
PCT/ US2003 é
) pyr a

nor phol i n-4-yl - 2- (2- phenoxy- pyri m di ne- 4- car bony
zol i di ne- 1- yf9] et hanone, 19, (0.2 g, 0.4 mmol) DVF
(10 nL) at 0 Cis added NaH (0.024 g, 0.6 nnol?oand

the resul ti ng sréagértamd Cenditisist (hy Neth, BMOUEC.2.hr. The

solvent is renmoved in vacuo the residue dissolved in

nmet hyl ene chloride and extracted with water, dried,

and re-concentrated to af flotMAF &y (20% yield) of the

desp-[£H usopBéid)-6-morpholin-4-yl-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-

pyrazolof1,2-alpyrazol-1-one (20)

Preparation of 2-(4-fluorophenyl)-1-[4-morpholin-4-yl-2-(2-phenoxy-pyrimidine-4-
carbonyl)pyrazolidine-1-ylJethanone (19): 2-Phenoxypyrimidine-4-carbonyl chloride, 18, (0.07
g, 0.28 mmol) in methylene chloride (1.5 mL) is added dropwise to a suspension of 2-(4-
fluorophenyt)-1-(4-morpholin-4-yl-pyrazolidin-1-yl)ethanone,13, (0.06 g, 0.18 mmol) ina 2: 5
water/CH,Cl, solution (7 mL) containing NaOH ( 0.0112 g, 0.28 mmol) at room temperature. The
solution is stirred 18 hours and diluted with additional 2:5 water/CH,Cl,. The layers are allowed to
separate and the aqueous phase extracted with additional methylene chloride. The organic layers
are combined, dried, filtered and concentrated in vacuo to afford a tan solid which is purified by
preparative HPLC to provide 0.021 g (23% yield) of the desired product as an oily solid.

Preparation of 2-(4-fluorophenyl)-6-morpholin-4-yl-3-(2-phenoxy-pyrimidin-4-yl)-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one (20): To a solution of 2-(4-fluorophenyl)-1-[4-
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as a yellow solid. The foll ow ng conpounds fromthe

first aspect of Category Il can be prepared by the
w@emamoehisre descri bed herein above. PCT/US2003/008477

2- (4- Fl uor ophenyl ) - 6- nor phol i n-4-yl -3-[2-(4-fl urorophe

noxy) - pyrimidin-4-yl]-6, 7-di hydro-

5H pyrazol o[ 1, 2- a] pyrazol -1-one: 1H NVR (CDCl 3i 300

MHz) S 1.61 (s, 4H), 2.58 (s, 4H), 3.70- 3.99 (m 4H

mgﬁg’ﬁaizﬁlizf-;iy_g-;&-Eéejn’cl)xy;gya@?dfpge%iéa%jrﬁn%)pgr’ﬁf?:liiigggél]%%n’oiez I:ll’gio(gétg’ 0.4
mBnol) irtH2IYIE (1BShL) aB’C imaddedriNaH (DA24ea9).6 pinolond the (ep0ling solution is
stMEa' lZuﬂouré‘n"}lllme so@@htﬁ\lé‘}e%g% ih Yhcuo #ebEYR N0 % Ln ﬁé@‘@lene%hlorlde and

9.
R R TR ﬁ@tﬁ@nt&ig%gﬁsgg i 625 &F’Sbi} 15 destd product

ad ®yelib@solido conpounds having the formula: 0 N R9a R

I N NRsb ~NN Rd4a Rsblhl \ R6 wherein Ris an

amno unit as indicated in the fornula. The anal ogs of
Tabl €hq foflowdgmomeennds fiamie fir aeRachofdateapry liean Ae prepared by the
problidGlRBbES hevbiraBbve. Rda i s hydrogen and Rl, R5a, RS,

Rsa, and ROb are described herein. TABLE IV No. R

Rol) RR a R 173 4-fluorophenyl H phenyl HH 174 _

4-f| a4 5Ipprepﬁﬁ|nyl}-|b‘ znofqhgljjwbﬁﬁe[ -flyeprpphengpey)-pyrimidin-4-yl]-6,7-dihydro-
54: pgﬂakﬁPJ[P@JAﬁZ%Eolhto%e aty NMP"G@D&I}E 3ob MHz)’L?? 6 &4-(E,| avpros3e) %H) 3.70-

el T e Wl B o7 1oy, 726741
339,(pgﬁw| 1 @g 4, (t2H, J= 8.7 Hz), (m,
GWBOJBQGBSI%‘BﬁZ)Y ESII'MB %7 drel M&mpmng’ﬂ 9 (400, M*+H). Anal. Calculated for
X 0
zf (3 B%lbIQHﬁ’#o%fﬁa{'th? n* 1?3!9@)J ﬁ&ﬂ@%‘%k o5 H, 4,38; N, 1862,

nes enyl 180 4-'fT'uor opheny!

3- benzo[ 1, 3] di oxol -5-yl H H 181 4-f | uorophenyl H

pyr i ahéisetold aspeddof &2gofy i hnimige pdreeytb cbinpotintdhaving-thd folrhula:
H 183 4-fl uorophenyl nngyI phenyl H H

N /RQa
R! I::>>——N
\_N \

N
MjJLN/J#a
R5b"""'<

R6

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

described herein.

TABLE IV
NO R1 R5D RB RW Rgb
173 4-fluorophenyl phenyl
174 4-fluorophenyl 4-fluorophenyl

175 4-fluorophenyl 2-aminophenyl

176 4-fluorophenyl 2-methylphenyl

I I | T| T
I I| T} I T
I I X| T T

177 4-fluorophenyl 4-methylphenyl
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184 4-fl uorophenyl nethyl 4-fluorophenyl HH 185
4-f 1 uorophenyl nethyl 2-am nophenyl HH 186
wa2dokpaasephenyl net hyl 2-net hyl phenyl H H  187PCT/US2003/008477
4-f | uorophenyl nethyl 4-nethylphenyl HH 188
4-f | uorophenyl nethyl 4-nmethoxyphenyl HH 189
4-f 1 uorophenyl nethyl 4-(propanesul fonyl)phenyl HH
190 4-fluorophenyl methyl 3-benzo[1, 3]dioxol-5-yl HH
191 -1 ||nrnnhan /I et lm/ r\\/rl dig-2-vi H H 192
478 §jof Bterhen bt hF pyki di felppllan! 193 H H
479 | Uo4-opdrermghyl H phehhyl nme4 Kp]d>paneiuﬁ9ﬂyl)prm934 H H
£1 . £ 1 1 4
4=f10 H4=ftuvorpph Argt iy 95
L s T P AT s A Y ol
48F | (lof-Bpmienbeny H 2- ndt hy phenylpyfﬁé’ﬂ Ryl methyl 197 H
453 T {ORAGIGEMEhy H 3~ AT N[ phenyTpyfidk Byl et iyl — 108 H
4-f1 or ophenyv t hnvyphon\ll et lly! et lr‘y! 199
A8% | fiof BE?{%?K?PV' 4”{6%\3’ anesul fo?ﬂﬂ Yiohenyl et h\'/'r H
e h) I 4-ﬂﬁc6}6phénfll Jommpiykanyl H Sﬁ—fnmrvpbérﬂ(l 3] di gxol +b-yl H
frethiy Yy 20 tprophe: radim=2=yl
n§% 4“&{ Ienyl2 mz t roohgnle\*/]? ridin- .’-’4-y|H H
t8¢ hy| I 4-ifaqrpgfienyl 2 )3 meityi uar oph@rYWWPé‘?MI phenyl thet hyl H
Nyt 42 | JOF nyl nme oropHenyl
_gih; 4ﬂéé}§1?r|{én%’) 05 E||K|r nphtjz?{éth)ﬁi\fb?xlfl Lp ”; ﬁr[:lnhel yl H
Aee hy ! 4'%?rﬂ‘§ﬂe”y' 206 ”l?tq’y uor oph8& ho’ﬁ@@‘ﬁw H H
Zsmst hylﬂpd)‘remehyl met methyhet hyJ(promé’suﬁerM)plmnyiph enylH H
Fry piret rettyd ),
FLCH 4?'”?1 %Hv%'l BT Y- fret 85'\?81 gﬁd'?)ép§¥' et hyl )
209 4 z HiueeRisheny | mesivhyl 4- ( prRYpémesul fonyl ) phéhyl H
3y 210 upr ophe Lyl
A 0 Wl B A S i L H
A9% | LOFB’HW@WWI met hy'l'| pyti di n- 2- 9he”ﬁet hyl mat hJFYipqp methyl
4194I Lonolpbremelnylm=t hyH py! i di n- @ﬂqdropirertmyl met hykthyl213 methyl
A_f "mf‘l T} L1l 11 NN A\ NN Al nnn~na—0
K. Ot p ICIIYI - 200410 O
B&% 308 i% 477 2ta aliluoron ”"H‘e”-mp(} fethyl® | methy
496 LortélpwepmnylH H H15 4-f1 udragheshgny - copgramethyl methyl
Zroqm nQQlU@rBM\enl]l' H 246 44T T uoraop&eyiyHenyl CO2CH3  methyl methyl
2- netthyl phenyl HiH
198 4-fluorophenyl H 4-methoxyphenyl methyl methyl
199 4-fluorophenyl H 4-(propanesulfonyl)phenyl methyl methyl
200 4-fluorophenyl H 3-benzo[1,3]dioxol-5-yl methyl methyl
201 4-fluorophenyl H pyridin-2-yl methyl methyl
202 4-fluorophenyl H pyridin-3-yl methyl methyl
203 4-fluorophenyl methyl phenyl methyl methyl
204 4-fluorophenyl methyl 4-fluorophenyl methyl methyl
205 4-fluorophenyl methyl 2-aminophenyl methyl methyl
206 4-fluorophenyl methyl 2-methylphenyl methyl methyl
207 4-fluorophenyl methyl 4-methylphenyl methyl methyl
208 4-fluorophenyl methyl 4-methoxyphenyl methyl methyl
209 4-fluorophenyl methyl 4-(propanesulfonyl)phenyl methyl methyl
210 4-fluorophenyl methyl 3-benzol1,3]dioxol-5-yl methyl methyl
211 4-fluorophenyl methyl pyridin-2-yl methyl methyl
212 4-fluorophenyl methyl pyridin-3-yl methyl methyl
213 4-fluorophenyl | -CO,CHjs phenyl H H
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217 4-fluorophenyl -CO2CH3 4-net hyl phenyl HH 218

4-f 1l uorophenyl -CQ2CH3 4-net hoxyphenyl HH 219
wa2dosomisephenyl - COR2CH3 4- (propanesul f onyl ) phergi/ukobs/008477

220 4-fl uorophenyl -CO02CH3 3-benzo[ 1, 3]di oxol -5-yl HH

221 4-fluorophenyl -CO2CH3 pyridin-2-yl HH 222

4-f 1l uorophenyl -CQR2CH3 pyridin-3-yl HH 223

4-fl uorophenyl -COQ2CH3 phenyl nethyl rrethyl 224

npt

orobhenv] cCORCH3 4-fl yoropheny +h Iy
o T blll‘yl LILA 2" |‘y|

1"‘rﬂ[LqBrr"B"Eﬂ‘?éé'n)II\TC-tj H3 2- aﬁﬁ‘f%?fﬁSMI methyl ‘et hyl

4-
4- #tuorophnginy | COEEBQ-B 2- rﬁaamlybmheyhyl met hyIH

T

T it P, A

) oy ,WI ronhpnvi yf%h
h pleerapy

rE'PFPy‘PHsrmt hyl 4-petayiphenylyor ophenyt
-fIﬁon‘ol@lﬁétha n e.gj{qué 1)

1) phaﬂq\éthoﬂ%h&w methyl H 230
e

DAY, G Doty o ER T 2 vl Mot b

2- vl t hyl

re20hy|| 4-TB8BpHeril YoCopbieny | 30EBOHRIgy-GyN- 3 yI et hy |

I I I T| IT| | T] x*

15 URLN/ LN Ay m e vina e oLt gL reh—conp fohre second gypet
Q teoorr\?b Y Al 94 uther oi n Y )}an anmino unit.

228 He 4hWéﬁ9&”r‘%‘d' y'Clq;@HaS(:hene oRTHiNBefl hereip bél ow H

i QGIuWobﬁbn‘jlorm]@@zCHJ“ ermedi a‘bﬁerﬂyﬂ- I:Or t €methyl methyl

wing-exanpl! ROa and ROb—are eac And D
ull{f] T\
c175N d

1 4 P s

RERYAY e

)gbé ho. |

Hg methyl

HN@luarobheNyl )

JOGBCIHL Cbz Chza@F@phetd 21

Re angthgt s

methyl

2N
\.UI4_[;

TR

R U

NDD
RC) oD

2003/

T A

e

methyl

M-fN@}qghenyl

N~OQ:FHChz CHI-ERBYIPIEIYI22  ReafieHvs

methyl

iy GonubiopRényl (

blcd;erH, Fd/ C 4 Mafddxyphenyl

methyl

methyl

4-fluorophenyl

-CO,CHj;

4-(propanesulfonyl)phenyl

methyi

methyl

4-fluorophenyl

-CO,CHs

3-benzof1,3]dioxol-5-yl

methyl

methyl

4-fluorophenyl

-CO,CHjs

pyridin-2-yl

methyl

methyl

4-fluorophenyl

-CO,CH;

pyridin-3-yl

methyl

methyl

The compounds which comprise the second aspect of Category Il analogs wherein R is

an amino unit, can be prepared by the Scheme outlined herein below starting with common

intermediate 11. For the following example R* and R®™ are each methyl and R is (S)-(1-

phenyl)ethylamino.

11

21

Reagents and Conditions: (a) Na(OAc)sBH, HOAc, THF; rt 12 hr.
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FO FI O0C NNC NCH3 c ON:~ \ NN+ NCH
NHi CH3 Nft I SCH3 22 N' 'SCH3 23 Reagents and
w@oovdiozdsess: (c) NaOH: CH2Cl 2/ water, rt 12 hr.PE/USID03/008477
CH3 CH3 I ON~H3/ NNCAdF\ / \ NNC CH3 XN N %
SCH3 N SCH3 23 24 Reagents and Conditions: (d) NaH,
DM, 0 Ctort, 2hr. OONCH3 - NCH3 F\ / N-NF
\/INCH3eCH3 ~1IN ,i "11IN Nei \ Nz \ SCH3

24 25 Reagents and Conditjions: (e) Oxoneo,

‘N rop 12 hr. 41 WO 200 78" o
PCT/ us2apb 0847 o
N
|

N N
cbz” CHa H” Hs

21 22
Reagents and Conditions: (b) H,; Pd/C, MeOH.

N L
F F \ [[\l N\
rJ\

24 25
Reagents and Conditions: (e) Oxone®, MeOH/THF/H20; rt 12 hr.
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O NCH3 NCH3 NHS F N:> NF NNcH3 CH3 + H3C f '

1~-0 1 NH N SO2CH3 H3C 5 210 26 Reagents and
w@endiotdsehs: (f) toluene, 140 C, 12 hr. EXAMPLECBUS2003/008477

6- Di net hyl am no- 2- (4-f 1l uorophenyl ) - 3-f 2- (1- phenyl et hyl

am no)pyrimdin-4-vil-6 7-

di hvdr o- 5H pyrazol ol |, 2- al pyrazol - 1-one (26)

Preparati on of

4-di met hyl am no- 2-[ 2- (4-fl uorophenyl ) acetyl ] -pyr&azolid

ine-1- carboxylic acid benzyl ester (21): To a c

sol ution oP 2-[2-(4-fluorophenyl)acetyl] -/ N L

pyr a & arbgitylic acid benzyl est¥ 6 N
— apd thylamine“(10 nL of a Ch

sol uti€ 1) ian, THE &t 9 added
Na(OAc) 3BH{(3.1 g, 15 mmmol) an OAc (0.6 g,

nmol ) . e Solution is stirred %2 hours then

N
bet ween di ethyl ether and NaHCG3. The "
aqueous | ayersoag extracted several tines mnthkggh r
and the organic layers conbined, dried, and
concentrat®d in vacuo to a clear oil which was
re-dissolved in ether and one equivalent of ethgea

HC is added and a _white The salid is

col lected by fil th‘egig‘?né ar}d?c’”gg‘?“ér@ﬁ'i‘f’é‘edﬂb‘@l etf Pr oduct

as the HC salt. Preparation of

1- (4-di net hyl am no- pyr azol i digyady k- 2- (4-f 1 uor ophenyl

) - eth. Qne 22 . o

4- di i ning-2-(4 L ‘ 2 RININGYAVEY

i ne-1-car boxyl i dnhgdﬂo@bl—bgﬂgt_ilo[e,awwdﬂ 1-oﬁa{2%) 21,

(4.22 g, 10 mmol) is dissolved in nmethanol and Pd/C

(100 ng) Is added. The solution is then hydrogenated

of a Frapargtion efidlimglmiaminm2-Boddiuatapbenyd)ahetyl]-pymkolistine-1-
Pnd ddiEbar2 dsddr @iy Sto 4 §>|ut16@6@V[§‘E'4 mor% PLE’Q%‘#@Q -&hd

[trate concentrated in vacu

péi@%?l‘fj@8‘1§?'3’6ﬁy&f amcpp%\éhegt@r dh BF o 10 mmoI) and dimethylamine (10 mL of a
2M §odLtioh, IZBtﬂm)dI)armrHBaQroérﬁidmiel‘Wdré Iskbﬁ&lMlla(QXé)!;BH @i 1ngﬁ-14n91@o|) and
H’(ﬁ%rwb%g 1(P|¥|rnglﬁ ojl'ﬁedéoﬂjtl{qn i %r f% (,1&4 ) l H]or 2 rlt{gorr%(ld %etween 5] éﬂ?ﬁ ether

aﬁgl aH6Ps- dihg-aqusaus layerwasfekitrstedsheans) ﬁlmeéwﬁaﬂm‘(@nd 2 organic layers
cob@bibed) dridd) arﬁﬂ'ﬁﬂnberﬂtr@ted brﬁ\}’ézb&lf t0 E%te@%]l@ml*ﬁc%(\)vam dlb&lveéﬂ%%r and one

eéw %-nhx e%ly a? ﬂfél I8 V\% E'ﬁ/\ﬁo @’orrg 'IlthISBIHj |§)Follgct§d @/fmratlon to

@{Qé'm@saseﬂlmdugtrﬁsdme lé@dsamm hydroxi de (35 nL). The
m xture is vigorously 42 WO 2004/ 026878

PCT/ lIgSZOOSI 008477
reparation of 1-(4-dimethylamino-pyrazolidin-1-yl)-2-(4-fluorophenyl)-ethanone

(22): 4-dimethylamino-2-[2-(4-fluorophenyl)acetyl]-pyrazolidine-1 -carboxylic acid benzyl ester HCI
salt, 21, (4.22 g, 10 mmol) is dissolved in methanol and Pd/C (100 mg) is added. The solution is
then hydrogenated of a Parr® Hydrogenation Apparatus 18 hours after which time the catalyst is
removed by filtration and the filtrate concentrated in vacuo to afford the desired product.

Preparation of 1-[4-dimethylamino-2-(2-methylsulfanyl-pyrimidine-4-carbonyl)-
pyrazolidin-1-yl]-2-(4-fluorophenyl)-ethanone (23): To a solution of 1-(4-dimethylamino-
pyrazolidin-1-yl)-2-(4-fluorophenyl)-ethanone, 22, (2.5 g, 10 mmol) in dichloromethane (20 mL) is
added 2-methylsulfonyl-pyrimidine-4-carbonyl chloride (3.7 g, 20 mmol) followed by dropwise
addition of a 1.0 N aqueous solution of sodium hydroxide (35 mL). The mixture is vigorously
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stirred at roomtenperature for 12 hours. The reaction

is diluted with dichl oronethane (100 nL) and washed
wowrah/ogerer (100 nL). The aqueous | ayer is PCT/US2003/008477

back-extracted with dichl oronethane (100 nl). The

conmbi ned organic |layers are washed with a saturated

aqueous sol ution of sodium bicarbonate (100 nL) and

brine (100 nL), dried, filtered and concentrated in

vacuo. The resultin crude material ,is .purified. over
SHEf PRGOS AR SrRgT Leerae b gibyfdleh o8 oo m)
arabedsaéeyitht veatarf(fadrmol)t fMise aqhesisriadr jsbeckuedractsyd withadichidremethane (100
f The corﬂblped orﬂanlc layers ?r? :/ngsrhgg r\4V|’£h als?turated aqueotu?] s?llgt:?n ofa\sPT;lum
blcrﬁmqahai (atg(hm]q) and brine (1 00 mL), dried, filiefed and concentrate in vacuo e resulting
ciidid mbterf=l @ puyitbdvatilipy (1aziaixahdlstRy ajemie @ZI00% biyhase(ald ja afford the

t hyl am no- 2- ( 2- net hyl sul f anyl -
d%v;f%g%ﬂﬁe 4- carbonyl ) - pyrazol i di n-1-yl]-2-(4-fl uoroph

enyl ) - et hanone, 23, (4.0.g, 10 mmol) is dissolved in
THE piepaftkibn off @-Hﬁne‘il@lﬁﬁh@ﬂ (4SlubloPReACBR-HEtRABLIRRYMbYRIMidin-4-

ylg-%,g %ygir% cﬁ)H ?aw'sauﬁglﬁglpé?]g&afol 1 1Te%1 )1 A}%B ”%(QH a&:nnaI% é’ methylsulfanyl-
pyriefdiitd-© tarbahykrp}razetidin- 91]- 2g41ﬂuhnaihleyyl)vwramome) 28, (€0@yHrm@ol) is

dllg eradi_ ﬁﬂ'—e(%E ﬁﬁ?ﬂt '|'I’?§130Iu? ioHd %{é?\ (fvﬂrapnv Jg%q,an&lﬁgfo a s%gpe)nsmn of

roomtenperature,

NelH é(h449(;mf BP0 Podisparsion wvrauagr@l onl-|‘|~,1emrmgli)> 2438 ¢ < T eagtien is allowed to
gr\é!uﬁm el Ry draéld irs( 288 radkonadigliehéied mlthumca (§ait.| g (E0mL).

{
E%m&ﬁ%eels oﬁreéil e]? rooquH%mE?ra ! a%e%%ou c?n(%rage% &a%Pg deﬁe rgsﬁlﬁqyc(ﬂluted
wilhh fetratyyd(ol 0074264 i) and dfest raikiaret ftfersgghregh @%'tet Bhezf@%t%tcmqentrated

nﬁ\JaE&UlQ GVELR¥. ﬁ@%ﬁ@% Blodbi@ istfufifddhbvbNlics ebYethyPsREECD 5% to 10%

t%zoa’pﬁ??é%{‘{ ;?‘!;’S'PHV Pig asetetal tp ey d15HeRlAYPI%YeY - net hanesul f on
pyr|n1 in

@Fg?atgh %Y g rdﬂneimjlw@%?ﬁ{u%ro%h%ﬁyf gzlﬂbth;ﬁ&'ﬁﬁ’onyl -pyrimidin-

a solutron ©
4fW)tﬁa’4~@bW@‘ﬁyﬁ"&Pﬂaz(°P[hﬁta}WF%‘G| 1- am/125by?°i %ﬁoaﬁlﬂn of 6yqimetgylgmino-2-(4-
ﬂﬁidrgbﬁ@ :ﬂﬂ‘ rﬁé’tﬁ %l@ ﬁwlg‘ﬂ(ﬂlﬂw @?@hydro-@%yra%loﬁ 2(a$pyﬁazgr1 -one, 24,

(33%1@ ijleglg n%iettgaaglg éDOdP]L éTfa %H(E.ﬁ))ls ?d[S]S? g‘ gg\‘wa?.r? Lolutlon of
OuetedXyortassiosiiefayednos@hied (24,3 $99.5 mma) i) witar (189 eit). (Theeaction is
sm'e)d 1 h-[)nPat T &RE %:h'{agra{u% dﬁkéor Wlﬁ%q&ecmg WaHab érQ)CHIIract three times with

nperat ur e, queous g

ol 0ei=t] 1B CRGFTI VT ﬁrﬁcorae'a%%f’@ed ‘1"'|‘f’e°°8?°@‘£[ﬁ‘ie n Vé’ﬁ'éoratg afford the
cAke dearad peadtt wiich Bdisecdwithootdartrenpurifitatidn.i n vacuo to

afford the crude desired product which is used

wi t hout further purification. Preparation of

6- di feerayationiof §-tmethylaminerbigrfieyephenyl]-3-{2--(E)gphamyletRyiamino)-

p&h%tﬂ%@ﬁ)ﬁ 7-dih dro -5H- pgrazolo[1 ,2-a]pyrazol-1 one 26) A solution of the crude 6-
pyrim

diriepylaringg3-(4- D A SN A R L AR Al 41y|) 5, FhRydr84A! -
pglnammyiawam-mmé@sf bmmre@ksede;br)bea hé¢rinmbovedhe gul 0 mmypl) and (S)-(-

)ﬁ%?&g%{qﬂaﬂ'}/ r};]) 4? ? ml 0 yrglg]&ééﬂéigsolved wb toluerap (aOO mL). The resulting

nihégrens ipatbdie t 4 ﬁ f@t‘d@\F@Uf§4002|eg to regm ﬁﬁme)atlﬁﬁ @nq tg slvent removed in
vhoud: TR B3 ing SEFAk iU dvéSsiliéa (il EORE/NBTEREY) t@&fRord the desired

di ssolved in toluene (100 nmL). The resulting mxture
Pfluffeat ed to 140 C for 12 hours, cooled to room
tenperature and the sol vent reaned in vacuo. The
resulting residue is purified over silica (1:1

Et OAc/ hexanes) to afford the desired product. 43 WO

2004/ 026878 PCT/ US2003/ 00847743 Category 111 of

i nfl ammat ory cytoki ne rel ease inhibiting conmpounds
according to the



present invention have the general scaffold having the
formula: 0O R ND-- ORB NNV \ R the first aspect
w@boomo2asis rel at es to et her anal ogs havi ng t he PCT/Is1083/008477
OR ND- OH ~NR wherein Rand R units are defined
herein below in Table IV. TABLE IV No. RL R 233

4-f 1 uorophenyl phenoxy 234 4-fl uorophenyl

2-fl uorophenoxy 235 4-fl uorophenyl 3 quorophenoxy

236 uor ophenyl 4-f Rro henox or o

o- Geloot TR oo RS FGHY BERIRy oroltt eaarog e
p@@@ﬁﬂwéMuohwmhenymeGﬂsyﬁd¢pmmmdmwbmﬁmﬂ 4- fluorophenyl
2-trifluoromnethyl phenoxy 241 4-fl uorophenyl
4-trifluoronet hyl phenoxy 42 4-fl uorophenyl
2- et hyl phenoxy 243 4-fl uqophenyl 4-nethyl phenoxy

244 4-f| uorophenyl 2, 4- d| henoxy 245
4-f1 uor ophenyl 3-N-acet i nbpheneRy~ 246
oxy~ 247 4-fluorophenyl

4-f | uorophenyl 2-nethoxyph

4- met hoxyphenoxy 44 WO 4/026878 PCT/ US2003/ 008477
248 4-fl uorophenyl 3-bengzo[ 1N 3] di oxol -5-yl 249

3 - f1 uor ophenyl
2

8
-fl uorophenyl phenoxy 2
f I uor ophenoxy R

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

R! ?::>~—0H
N\__N
I
!,

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

TABLE IV
No. R’ R
233 4-fluorophenyl phenoxy
234 4-fluorophenyl 2-fluorophenoxy
235 4-fluorophenyl 3-fluorophenoxy
236 4-fluorophenyl 4-fluorophenoxy
237 4-fluorophenyl 2,6-difluorophenoxy
238 4-fluorophenyl 2-cyanophenoxy
239 4-fluorophenyl 3-cyanophenoxy
240 4-fluorophenyl 2-trifluoromethylphenoxy
241 4-fluorophenyl 4-trifluoromethylphenoxy
242 4-fluorophenyl 2-methylphenoxy
243 4-fluorophenyl 4-methylphenoxy
244 4-fluorophenyl 2,4-dimethylphenoxy
245 4-fluorophenyl 3-N-acetylaminophenoxy
246 4-fluorophenyl 2-methoxyphenoxy
247 4-fluorophenyl 4-methoxyphenoxy
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251 3-fluorophenyl 3-fluorophenoxy 252 3-fl uorophenyl
4-f 1 uorophenoxy 253 3-fl uorophenyl

WQ 2@4d2dsrgior ophenoxy 254 3-fl uoropheny
255 3-fl uorophenyl

2- cy aPop81003(408477
3- cyanophenoxy 256 3-fl uorophenyl

2-trifluoronethyl phenoxy 257 3-fluorophenyl
4-trifluoronet hyl phenoxy 258 3-fluorophenyl
2- met hyi phenoxy 259 3-fl uorophenyl

4- nethylphenoxy

260 3-f|UOLQphenyl—Z—A—dLnELhV1hhﬂﬂﬂvy
3-f 1 uor ophpny#%83- N acefyPAREBAhenoky 39%5q1mdm””5ﬁl
3-fl uor ophepny2492- rret hogyipdregrexy 263 3- f | uptiemphienyl
4- met hoxyppetgpey— 264 qmﬂéﬂghuwnc”y ZJMOOmeOX
3-benzo[ 1, Bl di oxol|-5-y trifl|uoraneth ohe%vl
phenoxy 2p6 %ﬁtriflu066W@ﬂHVPﬁheny 2- f3-{HsrappeRAbX Y
267 3-trif[uoggmmethyl p‘mn&bphénﬁ I uoT DPNENONIbropRBRbxy
3-trifl uor poetd h\/l pheny A-fl yor nnha ox\
3-trifluor pnediyl pheny P8R | Lor Jphe%n%gwuor@*i’ﬁ”oxy
3-trifluorpnezdayl phenyB- ﬂﬂeroghenynphen DXY Qéyhnophenoxy
3-trifluorpret "=|..||cuy phenpxy
: I
3-trifluorpne Eil Ff%w %ﬁd uor onet h V|8ﬁn°rmnmwz73
3-trifluorpnetdéyl d heny B-figorpptienyl uor ofreHVfigrREathiphenpmy
3-trifl uor peggyyT gheny B—ﬂéorﬁﬁfeﬁw phe r‘02(lefluérél'c'ﬁethylphenoxy
3-trifluorpoethyl ghenyl 4- net hvi nhehoxy
3-trifluorpmetHyl g henyP’ﬂEmﬁprﬁf‘ﬂet hy pher?d??}hy'@??“y
3-trifluorpnezdsyl ghenyB-fiderbpr@agt yI am nopghrestowyhen@y8
3-trifl uor prreshytghenyb 2=rnethoxyphenoxy 24
3-trifluorpne O\y/l pheny ﬂgglﬁgreq xyph =no%7" d"ﬁét Ylphenoxy
3-trifluor pnedyl phenyP-figorbrhiend| 1, 3] ddxaselyBmynopiTnexy
conpounds Wﬂ'ﬁﬂ Canpr i 3&uEBphehiiT ST ASPEEmefoxypRBhoxy
Category | conpgunds_c¢
outline be om?qﬁlll zi n§PHPRIEREdi at 8 HECHOVBASNY ent
starting nptezddal .| 453\brafHadyI0268]8 3-benzo[1,3]dioxol-5-yl
PCT/ US200310044 7 P forometiyighenyl phenoxy
266 3-trifluoromethylphenyl 2-fluorophenoxy
267 3-trifluoromethylphenyl 3-fluorophenoxy
268 3-trifluoromethylphenyl 4-fluorophenoxy
269 3-trifluoromethylphenyl 2,6-difluorophenoxy
270 3-trifluoromethylphenyl 2-cyanophenoxy
271 3-triflucromethylphenyl 3-cyanophenoxy
272 3-trifluoromethylphenyl 2-trifluoromethylphenoxy
273 3-trifluoromethylphenyl 4-trifluoromethylphenoxy
274 3-trifluoromethylphenyl 2-methylphenoxy
275 3-trifluoromethylphenyl 4-methylphenoxy
276 3-triffuoromethylphenyl 2,4-dimethylphenoxy
277 3-trifluoromethylphenyl 3-N-acetylaminophenoxy
278 3-trifluoromethylphenyl 2-methoxyphenoxy
279 3-trifluoromethylphenyl 4-methoxyphenoxy
280 3-trifluoromethylphenyl 3-benzo[1,3]dioxol-5-yl

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

prepared by the scheme outline below utilizing intermediate 8 as a convenient starting material.
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Cbz 8 2 7 Reagents and conditions: (a) 03, CH2C 2,

THF;, -78 C 20 min., rt 12 hr. ::;0= b Cbhz 27 28
woe@gmens3s and conditions: (b) BH3: DVS, THF; - 78CTZUL103/008477
mn. O Bocce Bocce ,NOH ~ p C(Cs Cbz Cbz .11IN.:) 28

29 Reagents and conditions: (c) (CH3)3CCOC,
pyridine, DMAP;, it 12 hr. OO Boc; \, H- iN-p
C(CHs)3 d 30 O C(C)s Chz Chz/ 29 30 Reagents and
conditions: (d) SOCC12, MeOH, O Cto it, 12 hr. OF IC
O010CC)s +F ? - NCCH3)3 ~1 O Cbz' N OH Chz"
N: 30 31 ReagenBsc.an CondltlonSBoc(\r\? Et3N at 0 C

RCO2H at rt; EDCI, C“,HZ ' OE_LOHAQ/\%éb. 46 WO
2004/ 026878 PCT/ |US 008477 F [ OO N

0/ C(CH3)3 ->\ PN O C(CH3)3 ChZP* N~ HiN 31 32
Reagents and conditions: (f) H2: Pd/C, MeOH, rt 6 hr.
F O 8 27

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

Boc Boc

N b N
| o —> | OH
N N

Cbz” Cbz”

27 28
Reagents and conditions: (b) BH3:DMS, THF; -78 °C 40 min.

E} oH :>_ >\\C(CH3)3

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

} >\\C(CHs)3 d } >\‘\C(CH3)3

29 30
Reagents and conditions: (d) SOClp, MeOH; 0 °Cto rt, 12 hr.

F
" & j — ,\Q\)(L 3
~
0
E:>—o s, \©\/U\ e '1“:>— O>\\C(CH3)3
z” OH _N
Chz

30 31
Reagents and conditions: () EtzN at 0 °C; RCOzH at rt; EDCI, CH2Cl»; 0 °C to rt, 12 hr.

Boc_ Boc\

Cbz”

Boc_

Cbz”

46



OO0 00O0Odd gNj-C(CH3)3 NOCCFU3 + 0O N N NH
32 NSCH3 N ~ N SCH3 33 Reagents and Conditions:
W@ o428 CH2Cl 2/ water, rt 12 hr. F / | 0 O PCDUSN0IN08477
C(CH3)3 h FNo C(CH3)3 O N:) N:) XN\N LNSCH3
SCH3 33 34 Reagents and Conditions: (h) NaH, DWVF, 0 C
toit, 3hr. 0000 NO/N\L CCH)3 i FNo C(CH3)3
N~ 30 -01 N~\N\VN 1 N~ ~ Nei SO2CH3 SCH3 34 35
Reagents and Conditions: (i) Oxone , MeOH THF/ H20; rt

15 47 WD 2004/ 026878 PCT/ USZ08Q3
a )3 FNF%!\~N~NSOZ :
NN/ TCCH) >

31 32
Reagents and conditions: (f) Hz: Pd/C, MeOH; rt 6 hr.

F
T3
N )\C(Cl-h)g
g | o)
— Os_ _N
sc SN
32 s | //k
N~ sCH;

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

QS

Q 0 Q 0
N >\\C(CH3)3 N >\\C(CH3)3
| (e} h F \ | (e}
o) N — N

H/

F
P ;L
D -~
L

N/ SCH; N SCH;
33 34

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

0 'e) @] 0
- N O>\\C(CH3)3 : . y}()\\cwm)g
N\ _N —_—> \__N
Ny /N
_ =
SCH;

34 35
Reagents and Conditions: (i) Oxone®, MeOH/THF/H0; 1t 12 hr.

S0,CHs
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Reagents and Conditions: (j) phenol, base,0 Cto rt 1
hr. EXAVPLE 10
WQ2(4A0%d8m0r ophenyl ) - 6- hydr oxy- 3- ( 2- phenoxypyr i PETUS2043/008477
l')-6, 7-di hydro-5H pyrazol oF1, 2- al pyrazol - 1- one (36)
Preparation of 4-oxo-pyrazolidine-1,2-dicarboxylic
acid 1-benzyl ester 2-tert-butyl ester (27):
4- et hyl ene- pyrazol i di ne- 1, 2-di carboxylic acid
1- benzyl ester 2-tert-butyl ester, 8, (23.9 g

g, 75.1
mol ) is dissplved in Qichloromethane (200 ni),

sol uti ' N to (&), @nd pur geg th g

f orF frope-Qas is pasded f @ He

sol uti iy~ a deep blue color persi’s [

solution (appfox. 20 mnutes). The solution_idg

W th oxyge P;Bg argon, and then charged wifh 40 nL g
e

di met hyl suMN | The cooling bath is renoved

solution stirredcal anbient tenperature for 12 drod
The reaction solution is then concentrated in vacuo
and the resulti3g oil purified over silica (3:1 t38 2:1
hexane/ et hyl acekaigits i BhditRhs () bRen?!, gase56<%o wirgl d) . of
the desired product as a viscous, clear oil
Preparation of 4-hydroxypyrazoli d| ne-1, 2-di car boxylic
acid 1-benzyl ester 2- tertEXAME’t-§I10ester (28):

' %

y -4 0, .
di ssol ved in t et r ahydr ofipyEazolrene 36) and the sol ution

cooled to -78 C A 5.0 Msolution of borane-dinethyl

Z:HOIJI %}‘H’g E?r X0 gogF‘agg q rge 1 %(ﬁhcr%r x?%cs gcém%%zygst?rg%%gt-butyl

esten (27): ohmemquummmmhldwl 2 Higavbawithi dcidairbentzy! asterSZatembawlmter 8,

[ | 0
coo? rﬁﬂblﬁfsldgg?lg%ﬁc@gﬁ&bﬂ%&ﬁ (%40 rrrﬁ@t Sﬁgsc‘ﬂﬁfon is Sled to -78 °C
%P‘I‘ﬁ;? ng}ﬁ%waort%ﬁlﬁg‘?%lt QroBe g% 1h P%‘S@%Wﬁsﬂgh g’teISPIM'det" a deep blue
chlbepesaisty Biitie sctutiore (Epprexl 20 minuked. UThessatitibrhie purged witeoxygen and argon,

aqb h%k gﬁa \Méf\%d:]\,!;]th%m 8 %E@?@e (T%QQo%ﬂ-:% a?tﬂ—s}qem)\?gduén% tﬁessolutlon

s 4l ABieT P BBRTRILE f@d?@pwénchelrsect'ﬁuyolutwaﬂ%hemcwraﬁ%é in vacuo

ahfl e résuiRg e.e@nﬂw@@mncb 20/ € 1o: Afigxaftéthyh 6éctsle)b biford 13.5 g (56%
(150 nmL), Nad (sat.)

VK%B tﬁﬁ?esnrg?pro%c SearV'Ssg ik ﬁ}r%grsoﬁll fate, filtered and

concentrated in vacuo to afford 4.66 g (93% vyield) of

t he gR8idratbnbratiiat S ohbRal,2- At &b Qbidﬂée% ter 2-tert-
2004/ O%a 878 nPCT%ZOC))(ggyr008477 “Prep bOkMc dbw 1 ZMQS 24

'H"%Fﬁﬁ'r (2B - PromyAazsiding- 1 i B‘PXV'i'Cc?CId TrRengy! ester % téﬁ&’b%')&ﬂer 27,
(5.0 gafE.6imhol) @rizssbivesih estra@dicfurbn {180 L) @gittes sd|diB) tooled to —78 °C. A

esl{/l_%g[lt%yo?%r?%ebé iind# hﬂ %ulﬁdezcoq@%@rp%ﬁ(% éé b4 RE 43q zé“ﬁﬁ'z\@éhded
AEPYAEE | ViAEHIrnoR- ﬁ‘??ﬁ%lnﬁ@]t‘fsﬂ “?ﬁc)c “’143 reRchien Iﬁgp%{ﬁhq@y sIOW addition of a

sBiFdtsl d&g@e&u%@oll]ﬁﬂw dr smadaied cﬁl@ﬂldeQE@ﬁthyrhtetrcdemg Béﬁh aaeiyed, and the
actlon

TG Bl U B R RRPaE e oIS ISR T favent s removed i
vet@uacmy thegagidueatiutad withudiehldrgmethane (209melonTheimixtbirg is waghaglydth water
(15.(’) rﬁlg Ll gat@ra% 'aﬁ@eoﬁ?%oﬂMﬁblc%&\Q{e%tﬁﬂfr' &P(ﬁg@fﬂﬁ) {vdter SHedorihé The
Cimb'”?’\? %ﬂﬁ‘ﬁ%‘bﬁjéye?cﬁrﬁF’ﬁ@ﬁ"%f"'tW‘c‘i}J%’Hf’tB?Weém@WbP rf%\% 5&{5‘ mL), NaCl

(S (280 b puisied aveesodium sulfate rfiterted dndvdnberdiatel livaoueretafand e .66 g (93%
yéaz?? aﬁ% %%sﬁrQ@prBS%JEPw&Sleé?!@s%B&s%n! ayers washed with a
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aqueous sol ution of NaHCO3 (75 nmL), water (75 niL),
brine (75 nL), then dried, filtered and concentrated
w0 poowamzases t o af ford the crude product. The cr URET/US2003/008477
product is purified over silica(4:1 to 1:1
hexane/ et hyl acetate) to afford 1.76 g (98% yi el d) of
the desired product as a clear, viscous oil
Preparati on of

4- ( 2, I;]re[garatl 5 h&’f 4 5,?ch .%”%@Xc}ﬁyﬁﬂo%)%}a%l oe ine-1 E%waok;(c){(ylllc acid 1-

acid
bengyl eiteD?-m;t hbytb'kﬁsmmﬁhy Iquayqyaazdldmdﬂ redidarisoxdiceaidd ebepzyl ester

2! feR- b@tgl' | el Zhe@ﬁil 8‘3@1'4@ ﬁ@d’lésolvpd%Bbk/noﬁﬁe i@i mLbe Dlé\lé‘th%lgmlno

hanol
Yo Bm%e&%ﬂ%&w fpltgwed bsdr'mrﬁrlml crOB AT k-3 32gnmipl). The reaction
i &irrdd amaphienit enadch@de i OPNIUEEL TRB dlotldiy&eﬁ(ﬁrarﬁ: inixne Blthedwokentrated in

%QUOV\@EH%Q wh!’té) r%?]udsee rm&[lcﬁ% H{eﬁraﬁl@& 5% {&H&{ t%g'l\ %é 51% a:}‘lg the

I oNn SO Ion 1s Con
m'étU@IWPéh%*W'@rQﬂ q Nggugpus s@ujipy P@WQYPC'@@”Q@@ (GeDl) él'(j‘ne aqueous layer is
d&t’r&ﬁ’éﬂiﬁrth&ﬁbhbhﬁm&lﬁéneﬂ% LR MeaBmBhéd Wohdi®lapdd Wwhkhed with a saturated

S DB RE AR kb el (150 2rne o HYPH Uhige B
C;opqentrgiyqi azetuode aiéord the grude ripdidt. Bt @lude-tvedvzlyis pwitieéover silica(4:1 to
1t Bekandfathy? ac%‘té%)ﬂ@&iﬂifé P'?@E'(Q@'%’)hém%} m@h&&%e gfo@ba%s a clear, viscous oil.
1-carboxylic acid 1-benzyl ester,

mmol ) is dissolved in dlchloronethane (21 nL) The

sol utRreparatiorcafel(ed-diraetBylBrapichytoxy)plfaybladineie-c{rbodflicratid 1-benzyl

eI%tSe$ #gggggzgﬁrg&ﬁ%@%@% é)?ﬁ@)( |(1§r¥ %ggarbc\),\gpceacfdo 4 gen )ﬁnegter 2-tert-
b[ub/hﬁéqra%uﬁg 6z d-38 oymadl)rig dissolyed inmietitpn@id4QvinhLangghe solutlon cooledto 0

°@- Frhiddyi @rﬂ&%@){é %31%[ 43, ﬁﬁr‘ngl) i@%&&ad@opv\%egégd FRERLActibrSallowed to warm to
addfd Af ter(g ;rlngH m_nutes, the reaction

"RLAATIPETELe ERLGOs P SEENY, zah%‘[a?n AGf éeaf:?ﬂ"é%ﬂt'%F BRNCEHralsd in vacuo
td giee &ifdrd B4% §(98¢h yield )y Itieendesiop popdukd asdias MOIclt B3 aleoff-white solid.
hydr ogen chIorlde |n di chl oronet hane (21 nl)

mai nt ai ned at The reaction is allowed to stir

and g”ﬁaeﬂﬁa#q'spf\%d?m-flborpe'aﬂnvt)iﬁ?ﬁél—%(%ﬁr@m@wrprmonﬂwé—
pieolidiRé\8 lchMaxyifc A0RENBhZ| dsierga 190490 Q@Mé’th?&bbﬁbrﬁﬁﬂy \Pyrazolidine-

Na . (2 .X.50 . T d

TR e S40RnEre LB O BBttt n AT aamaDsne (21 mL).
Tar doltifive icoolzsd hed °©amgEiettyldnaiye(! S0 nia 8 3¢ chnwil)taldddat dro@yise via syringe.
ﬂ,@ 'cag batf] '14 lieﬁ:lb\?éiij #d %qug%ﬁpéllbﬁe&g VJ ﬂn Yoq'SHﬂ 'ten:BE?at&r[e lé%econtmue

is purifi
e P S et o)t (5 it oty s o
rmhlﬂesd e réa&:dorpm mtlieecib trarssfered Wlaichitnuiahto @ .solRicdan athyiesy(3of

Qér @du% e% & thlOl’lde mdchlo omethane (21 mL) maintained at 0
SRRl o gengrpmetngns 21 ol

b‘ne reactlon |s aIIowed to stlr and gradually warm to room temperature over 12 hours The

ré’acEI&T it draftled ith ﬁB@J%du)sﬁﬁé%bMirdn ANL (2K BB WLY.| PHeRhBMEY Bqueous

P R0 SRR e Rbigeu Be o o SR B RTd gaenic tayers
waEbled Mﬁ@nm Atjed, AereERTOAeoPSSTE v/ 820087 MOBLYS puified over

sfnbélézlfhetd 1Wi HeRarlRidinyPAIR Bt RFheRAT. ﬂeéigfg\l\%tymd} BfmPaldi r@@'b&!mct asa
(300 ng). The reaction is stirred

rbon
‘@ﬂ%ﬁ%Susly at room tenperature under | atnosphere of
hydrogen gas for 6 hours. The flask is flushed wth

i t t -
n' r ﬁﬂ?! Jfli% ‘ﬂﬁ‘? | @:&Pﬁh?& alé[ﬁ 2'a(%teﬂ%5f‘ao h%ﬁ%)%gﬁg ﬁyrazolldln-
413Hesqer (3?} A R-(-Elugrbanibacabikt-2, %dw&yksrqp@nﬂwbmazyh -y
cgﬁ;g%myé@di thedd) dstef 31de S GeslsdrhREl GlaisBSived ih ARtBAdI(4b mib. The flask
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Fi u_ OONO NON:> HNCN 27 26 NKSM
Preparation of 2,2-dinethyl-propionic acid

wa2¢402/0t7¢ | uor ophenyl ) acetyl]-2 PCT/US2003/008477
(et hyl sul fanyl - pyri m di ne- 4-car bonyl ) - pyrazolidi n-4-y
| ester (33): To a solution of 2,2- dinethyl-propionic
acid 1-[2-(4-fluorophenyl)acetyl]-pyrazolidin-4-yl
ester, 32, (427 ng, 1.79 mol) in dichloronmethane (3

- I s added 2-ne | r di ne- A4- |
b g g et A0 i B ERPE B0 Bb D esotion sk
iscficted ViWOLny ahrobmGebagiureonders citmespbere of hystngpugss for 6 hours. The
ﬂQéf(% ﬁ%hgdaw ltFGQ)an aﬂ_cnﬁe re'gbt?% Wﬁﬁurb %Itéfécgtﬂfogbﬁ"é Yadbridelitt tinsing with

oA (LRI B 7S OB o8 VAL P W B4 Y of e

desited prodidd agk Yan sbike aqueous | ayer is back-extracted
wi t h di chl oronet hane (25 nL). The conbi ned organic
| ayers are washed with a saturated. aqueous sol ution

of sodi um bi carbonate (25 nL) and % FNe (2§)nL),
dr Fe filtered and concentrated in uoJjj The O
res g Fude mgterjal is purifiedoversSi+ga (I

hexane hy cet o 100% et hyl acet at e) |t oa®f or
464 ny (96 6» bd) ‘of the—-destred prod@ as’ a
brown, visidBug oil. Preparation of

2, 2-di met hyl - pr opi oni ¢ aci d 7N 27
6- (4-fl uoropeenyl ) -7-(2- et hyl sul fanyl - ‘)\SMe

pyri m di n-4-yl)-5-0x0-2, 3-di hydro-1
H, 5H pyrazol o[ 1, 2- a]pyrazol 2-yl ester (34):
2, 2- Bireparatipin-of ngC;bmgﬂj!iybpragioalc acid 1-[2~(4-fluorop enyl)acetyl]-2-

(Hae{nqi,’lrs(,ﬁa,fyh HﬂﬁrﬁllahﬁW&a}ﬁ&ﬁg}Hy}azgncﬁHﬂtyhé{ét&rl{bf})aﬁ‘)é'a‘s{éwﬁérmf@ 2-

I ne-4-carbonyl razo

dﬁﬂ%@i PiRRIBNS adiy -&Qéng@@f&nv'}?Cq*ﬁEW(@OH’) A-estel 3&&8% Mgy 79 mmol)
ik &cﬁl&t&rﬁetﬁﬁlﬁa&d il BRMbeE-muthpsufamyppyrienidire-Acabsahbrida(686 mg, 3.58

nwﬁ(ﬂ fgl%%/egg)égrfop\%sg%tgh gipae § Noaraué&?]s P}I&%‘h glf soQi'iuIm %@r&[’!ﬁ? (6 mL). The

re ac
rwswrmlq oquously siesd a8 rqmﬁp@peraﬂn@ fP'@&dl"Wén Th%reaef@ﬁ dsftigted it

Q\Mhtoan{‘dlnl{é% (d5SALt) an@iwas)heé Witbter (&b &n_;n 'Weldaliq&edus |aéri is b&l-extracted

v?ﬂé glc Igrg;n]te e{2‘:i>l LLa Thet cﬁ)ﬁ'{%mt%? gwgla(ti fa r? %rrcla Wi s{ 2 sa a%ed
agheoussNution of $qdlunem@doqnhﬁed%@hL)@@ﬁ |bt"ee (25 Tnbr)a dfl@d fi F%@Cbarids

c%ﬁ’cféﬁ@éléd' lﬁtvgébd :TPé! S@H?d&u&' n¥#fterfllis Qirtied Sve? kiica (TE Ger\te%n'é%yl
o365 105 a0 etrstoe TR mp et VDR e Bbaed Py tviGe abrown.

viskdwsrall. 87 ng (30% yleld) of the desired product as a

yel l ow solid. 50 WD 2004/ 026878 PCT/ USZOOS/ 008477

Preparation of 2,2-dinethyl-propionic ac

6- (4- Rrpm@%@ﬁ}g glm?th(yhprﬁgm%ld 6- (4-f|uorophenyl)-7 (2-methylsulfanyl-
i @R lyl) Y602, Sld iy droyl B, 51 p@rs ol a1 2-adpyry£bil -yl ester (34): 2,2-Dimethyl-

{d?lf—)[?-léég-fl%o’mzp;?gé@%%e?yﬁ—(ﬁl—(_m%fh)éllsulg%l-%{/rin(ig‘lﬁg-a—cgrbgﬁyl)-pyrazolidin-4-y|

eBtef,B3f (BOLMohRs1yholVis digsainet iy THFUIG iy Thipgelition i theradgpg dropwise
VTaséaﬂma' %a’%‘u@ééﬁ)ﬁgﬁ 8f NaH (29 mg of a 60% dispersion in mineral oil, 0.716 mmol) at —30
°C. The reaction is allowed to gradually warm to 0 °C over 3 hours. The reaction is quenched
with NH,CI (sat. ag.) (1 mL). The mixture is stirred at room temperature, then concentrated in
vacuo. The residue is diluted with tetrahydrofuran (50 mL) and the mixture filtered through Celite.
The filtrate is concentrated in vacuo to give an orange oil. The crude product is purified over silica
(100% ethyl acetate to 5% to 10% to 20% methyl alcohol/ethyl acetate) to afford 87 mg (30%

yield) of the desired product as a yellow solid.
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1 H, 5H pyrazol o[ 1, 2- a] pyrazol -2-yl ester, 34, (96 ny,
0.217 mmol ) is dissolved in chloroform (2 nL). The

W@ odoun2asm was cooled to O C and a sol uti on of PCT/US2003/008477
3-chl oroperbenzoic acid (117 ng of -77% purity, 0.521
mmol) in chloroform (3 nL) is added dropwi se to the
yel | ow suspension. The reaction is stirred at 0 C for
3 hours, then at roomtenperature for 12 hours. The
yel |l ow-col ored reaction solution is washed wth
NaHSO3 (sat. ag.) (2 X 15 nL). The |ayers are
sepaPa¢radationcf 2 2alimethviguopiohigyaeid Ge{étfluauapbdnyi)-T£R-methane-
sGIRbR- Bfn%ig\r{-@y@% 1o 'i‘eldmﬂ?@ 1ﬁ%ﬁ%ﬁ§z§l og{ Q-Q;Hyf-‘azbﬁﬁ/ (G Ster (35): 2,2-

D%?eth&\@?éaloa'ﬁ geig éﬁ%@fﬂr%?@/ 7r<ﬁ W&aﬁ%ﬂw PAFTine-¥op-prig-2.3-dinydro-

19458%yratblel1¢)a]@irazbhzayl detsi, & dogrhe ety nfol s MieddivewirDdhloroform (2
Pr epar a¥

3. 5 APt sty o 15 AP s aphaton S SsuBmBRyBPIe ALt T dmg o 7%
puf)ty @524 nndi)icl cfdorgfprnpgﬁrralz)os ayjded groplipy todheoyellaw sisper(s®®) The
re%cﬁéh' is6trR aPd *Cior3 AbUIB Y at REARERFE-RuRGHA; 2@0&4 The éellow -colored

h | f
= B R S AT B S
agedoes lay@exirdcEd with chl6rofp@5 (2405 nL). nThEldBMpibedrbrpaniclagdroadewashed
vlz‘tﬁ‘NQHbét {%Qt é&é} @0 ﬂﬁ‘ Qi 'fil%l’ecgé{)td SRR LA Qﬁdré‘soT - (48%

% (ofe]e) |a? iIs renoved and t
vielhefthedpsied predugt a2 velleyh i t enper ature for 1 hour The
reaction is quenched with NH4CI (sat. aq.) (500 pL).

Th ' ' [ .

rosi ETRRRLE E B Eoh ey SRS S G BRIy 85
dittydros9ii-pyriagelois2-alpwhzat-1wine i3Gha A spluf®f AR)dinagtly!-arosivpic acid 6-(4-
fIBSHHSHRH) N@%@%ar(e%@lf&ﬂyﬁpyn%laﬁn 4- ﬁpﬁfekdlfﬁidiﬂ &@H%HL@bé%lén 2

are extrac ted w % acetate E'S bri ne
apyypzolay eser: 3% ﬁot”%% Qdo H‘('E!m@d’h'E'éFnFr“&'t RFH ?Pae%ted *\“H’ea Solution o
sodiurd @herdtagy in AHF i( smp)at 0°C e dhevedling bath Baeradv@d Une thiaydaction stirred at

% %
R A RO AT AR e
reRcHRR BiktuERS's aowmtwam'%@cu@andﬂhp IRIUg dlotsd faken uzingtiy) acstate (15
mi.) 4 Bnd sbiutidn & washedivith whtet20 mi.) 46d 4 5% adueoud N8,CdF420 RH) .The
c§mé‘l%%g%q%é%‘s%)/ﬁ%@r%e%rﬁglg%\gv%i\]etliyl Eceiat%&ZlgznlL) %_g brg?%%g rpé)f, dried,
flgereq_aqq)conaénggteq ifp]vag_uoi—b Thelprlgig niagerialis mﬁr[f_@d aveﬁzlllcajﬁ ¢9% ethyl acetate
tc3599§5 Bl 209 m@c'ﬂ)l alcghoY/@th)(l débtatd) tTaflote ém gbﬁ) oflhe"@eswed

MS mz cal cd f ound

PER?Bthéége"Wrﬁogd pF'cNi\@?dGP% M(kIng[BCéla)@gg} Fd p?%b’éﬂé") 746 (t,J=7.8
HEARHYGDBY-7127 (maste) DES(dod = Bheiz 2H)ST.0RENEES.6 WaeaH)) 618RE, J = 5.2 Hz,
1'4&5331{4% glfltxg% (qu,OuHéeJ '(8” Do 4 0% el ‘553:5 85 &ﬁtzhg 2 (dd, J = 124,

r ‘exa
4erida, bg); B'RMSW’ZW{@Y ‘gbﬁzﬁmﬂv@s ﬁ‘ﬁ'ddg&h ?@3dpll"t§*v€§5t1ﬁ@5

formul ator to assenble 6-al koxy ring anal ogs of
Boccg% prQICIS%)Lge 0%5 b\é\glség /£90p%6 %ep%% glg 003{2‘% %ﬁs?gspectwherein R®
IECQMH@I atlkybrfsmv@mw ifigrR@diale®;to afaintermediate of Type 1V, fEX kP10, the

Q{' ﬁr% ?{ollowmg proced e allo%s the formulator to asseBane 6- alkoxy ring
oxypyrazol i di ne oxyli1c acid
aé@?@rOf sa é?rt' L.
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butyl ester (37):
4- Met hoxypyrazol i di ne-1, 2-di carboxylic acid 1-benzyl
wW@sa0e/02687¢ ert - butyl ester, 28, (2.55 g, 7.91 POmDUY2003008477
di ssol ved in dinmethylformam de (40 nL). Methyl iodide
(1.97 nL, 31.6 mml) is added followed by silver
oxide (3.67 g, 15.8 mol). The flask is cover with
foil and stirred for 12 hours in the absence of
l'ight. The reactjon nixture is poyred into ether (150
m.). The n1xture\1 t|rredaV|gorst at room
tenperature and fther h‘6U§h a péEf}T‘Q%*lte The
filtrate is wasleed With water (2 %z1507nL) and brine
(150 m.), dried, filtered and concentrated in vacuo
to afford 2.58 g (979 yield) of the dgsired product as
a yellow, clear oil. The second aspect of Category III

anal ogs r el at B&9pRS 3¢ 5pefengs Crsh st PR gt @lbst i t uent

at the 6-position of the pyrazolo[l 2-a] pyrazol - 1-one

ring systemconprise a cag&gmy nit selected from
t he group consisting C02R10 - L$0002R10
-( ?ijlgnetwpyraf@qgﬁ J@?)G‘I%'Rf@}'? acighlbenzy! a-iqy 2-tert-

butyl édter (339%1 M&h&i@ﬁ%réiﬁﬁﬂnﬂéﬂrﬁglﬂarﬂé)@h&mdﬂ By béted A-deRPYutyl ester, 28,
0g,.ac | N

SR 559 7 PRy SRS R RS oty REGTIHRIPRER 10
rrN]C(DFizsaddFémllewan Ry silver odde (366 9, @(&WmOBsThﬁ flask isscowes péie foil and
sﬁ’rfedtfaeltzmoﬁt%@‘rnﬁwe tlaBBéﬁéH S Qght s r%éamﬁ Wikedrd Xumea Stdtler (150 mL).
ThET 3 B 047 S0P TUBPE S 2rg WefeanRggn e o Celte. The
fidatel lsmaahphwmy\lvatp’r(é Xy150 ) prltttﬂrma(’@OymL) dRi8Q, filtered and concentrated in

i 83
vgcd;o téjg#o‘t.’cpﬁ g@b’ |(97%’ Jlélc.%%? meQ Iagé?ﬁéli RDFB'ra%ﬁ %F %—1 ké\lic_n]v éf%:ar 01‘I’2

uor ophenyl am nophenyl 284
4-f 1 uorophenyl 2-net hyl phenyl norpholin-1- yI 285
4- f | vas egdoad ydpedt-ofetidydrp hl%fmylbgmhmb(ﬂd scafididyhaving 82 R substituent at

tr% ({ 0%9 r? Qﬂﬁ(g] é{raz IOPE} % ’?é(z%f‘? p? rm&%&&%ﬂ lc!)rﬁpri]séél carb%%X unit selected

ane u
ffﬁ@r"%@fpmﬁff]}ﬁyﬂng OﬁﬁgH&szorﬁEHéjﬁ’ﬂOzR _(CHZ)JCON(R1O)2 and -
(S @0@01&1110 2 W0k 1§ 118 saffe 2B ek h?reM'alim%SQ\ nggcl)lmltmg example of
in
aza'ﬁ?%?cagﬁgﬂyﬂth%?waé Ry BB BieR i muedoy
4-f 1 uor ophenyl phenyl pi peridin-1-yl 292
4-fl uorophenyl 4-fl uoroghenyl pl@er|d|n 1-yl

Mka
4
R\N}
I
-
OR

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

taken together to form a ring.
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293 4-fl uorophenyl 2-am nophenyl piperidin-1-yl 294

4-f 1 uorophenyl 2-nethyl phenyl piperidin-1-yl 295
wa2dosnpasephenyl 4- nmet hyl phenyl pi peridi n-1-yl P@B6S2003/008477
4-f | uorophenyl 4-nethoxyphenyl piperidin-1-yl 297

4-f| uorophenyl 4-(propanesul fonyl) phenyl

pi peridin-1-yl 298 4-fl uorophenyl

3-benzo[ 1, 3] di oxol -5-yl piperidin-1-yl 299

4-f | uorophenyl pyridin-2-yl piperidin-1-yl 300

4-f | uorophenyl pyridin-3-yl piperidin-1-yl 301

4- fluorophenyl phenyl pipewaammvu yl 302

4-f | ugroggenyt—4=ftgorophenyt—prpergim- 1=yt 303 Rw

4-flu ro’g leny| 2- amRnnnhpnvI pi npra}ﬂfn 1-yl 304 R ring

4-11 udr ofenyl Z-fseopanghenyl pi pePR¥in- 1yl | 30gnorpholin-1-yl

2-;: uoromem: a-frmb h@nﬂhenyl p'@iﬁfo&)bhéhyil yT | 30Gnorpholin-1-yl
= u(‘r Or‘ en T O LB A LI T nl pefrart T -I. - I 307 .

4- 11 ugr optienyl EfPﬂpgﬁgﬂgsul%on?ﬁ#ﬁﬂ%ﬁ@?w i morpholin-1-yl
pi per azi2841-yl 4308rodhdnlluor opherzyhethylphenyl morpholin-1-yl
3- benzofFa=3Tdroxgi =a=yl-oprperazig 09 o

PR o R T AU T e i

4-11 ugr offfenyl pyuparheng- yi| pi pemgderehetyl 53 weyorpholin-1-yl

2004/ 0262878 (JT/4Lﬁbd|‘é§tﬁn90847Z pr&fien@ﬁﬁi‘ﬁrﬁyl ﬂ&ﬂ‘uylh"r elnforpholin-1-yl

above the nr acadura nel nded

within t#8 fi rs?#ggrﬁg&e{nwof ? 88’6%69 3|‘]'c? ‘?JXOE?% )52?2"3%””‘1'3"

final |st299 wher erﬂuortohlmn@ pr ot ect |pygd|n|-ﬁ+yt i nt er ahdrmolin 1-yl

- AOCEEeT 75 gt 1 bll:‘p vvm -
adds heég-aa?’ uﬁlfu&’é e le @(*aff()lF5 dlfﬁgrw exa nﬁ'du‘%holm1y|

U

conversi# of 35-fugrop®@yiFor| t he anBfedYs of thu se@ﬁﬁ@m1ﬁl

aspect 1252 0T T aWub@phdplioCEAUT €, 4-Mbrdphbiy Ned bel opiperidf-1-yl

use td pr anana tha anal nae Mharaoai n Ana +

6- posi|ti D Puxbu%ﬁPO%gmﬁgucargsh NWH%Feaé a;srrib@&mm”4ﬁl
herein_uﬁﬂer thefwewpmmWaspect éﬁmﬂthQUwy III. Thiperidin-1-yl
T o e I N7
Cbz Chz 296-/// 4forgghenReadent s*BSHOVGARIM i ons: (Biperidin-1-yl
BH3: DV, 20/HF] - 4iubropndtfl- H) 4-(Sopanksufol)phenyl piperidin-1-yl
298 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl piperidin-1-yl
299 4-fluorophenyl pyridin-2-yl piperidin-1-yl
300 4-fluorophenyl pyridin-3-yl piperidin-1-vl
301 4-fluorophenyl phenyl piperazin-1-yl
302 4-fluorophenyl 4-fluorophenyl piperazin-1-yl
303 4-fluorophenyl 2-aminophenyl piperazin-1-yl
304 4-fluorophenyl 2-methylphenyl piperazin-1-yl
305 4-fluorophenyl 4-methylphenyl piperazin-1-yl
306 4-fluorophenyl 4-methoxyphenyl piperazin-1-yl
307 4-fluorophenyl 4-(propanesulfonyl)phenyl piperazin-1-yl
308 4-fluorophenyi 3-benzo[1,3]dioxol-5-yl piperazin-1-yl
309 4-fluorophenyl pyridin-2-yl piperazin-1-yl
310 4-fluorophenyl pyridin-3-yl piperazin-1-yl
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Nb/ N~- O OHO Cbz Cbz O 38 39 NO2 Reagents and

conditions: (b) p-nitrorphenyl chloroformte, CH2C 2,
w@Eeodgeases O C 1 hr, rt 12 hr. F\ O OF O CdI/082003008477

N O Cbz Cbhz 39 N2 40 Reagents and conditions: (c)

nor pholine, CH2Cl12, rt 1.5 hr. FOO/--\ N OO ~~ N

NOd/ N~NO NOFill, Coz H 40 41 Reagents and

conditions: (d) H2, Pd/C, MeOH , it 2.5 hr 54 WO

iz 0004/(6%%2%;?1 e l%:e;l;/ Us cggst Oor%%ﬁre@rdre%rlw ?qmqourqu mcl% %W}thln the

fiNgd spleci4f? CatbBoriRé bapeornizasagsch firahaden wimnain the ©)rpratedlinblaiai inter alia, —
Bs)s is Rmdved aL\rinQ e sane N p&vhH agad &L ER*unitTo fie Sca¥s1dFor

example, the conversion of 35 to 36. For the analogs of the second aspect the following
procedure, as outlined below, is use to prepare the analogs wherein one of the 6-position R? unit is
a carbonyl unit as described herein under the second aspect of Category lll.

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

T .,

Cbz” Cbz”

1 38
Reagents and conditions: (a) BHa:DMS, THF; -78 °C 1 hr.

m m}Q

38
Reagents and conditions: (b) p-nitrorphenyl chloroformate, CH.Cly, pyridine, 0 °C 1 hr, rt 12 hr.

F F.
\©\/[oj\ \ \©\)(L :
>—O c >—N o}
N —_—> N

| 370 | :>—o /

N _N
39 NO, 40
Reagents and conditions: (c) morpholine, CH2Cls, rt 1.5 hr.

40 a1
Reagents and conditions: (d) Hz, Pd/C; MeOH:, rt 2.5 hr.
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11 SINI \ L5 ~~\O/ 42 43 Reagents and conditions:
(b) NaH. THF, DW: -10 C1 hr, 0 C2 hr. EXAWLE 12

woRplnisihe- 4- car boxyl i c acid PCT/US2003/008477
6- (4-fluorophenyl)-5-0x0-7-(2-phenoxypyrim d
in-4-yl)-2, 3-

di hydro-1H, 5H pyrazol ol | , 2- al pyrazol -2-yl ester (43)
Preparati on of
2-[2-(4-fluorophenyl)acetyl]-4-hydroxy-pyrazolidine-|-
carboxylic acid benzyl ester (38):

2-[2-(4-Fl uorophenyl )acetyl]-4-oxo-pyrazolidine-1-carb
ogyllc acid benzyl ester, 11, (1.0 g, 2.81 muol) is

di ved in THE (go n1 and the solution cooled to
-78 A 510 M sol bor ane-di net hyl sul fide
conmplEéx M etie .2 NL_/ 61 mmol ) is added

dropw se. A{j' 1 hour at -78 Cg_the reactlon S

quenched by*slom1add|t|on of NH4CI

is then renoveH, and the nixTUF?’aIIo
roomtenperature with vigorous stirringo JhaJHE Is
renmoved in yacy9g and the residue diluted with water
(50 nmL). The xture is extracted wth e | ace e
(2 X 100 nL) J dried iltered and concentrat di

vacuo to giye q“yell oil which is puri 8

silica (1:1o adne/ et hyl acetate to 100/6ethyl
acetate) to afford 731 ng (73%yield) as a clear,
viscous oil. Preparation of 2-[2-(4-fl 42

uor ophenyl ) acet yi8] - 4- (4- ni t r o- phenoxycar bonyl oxy) -
pyrazol i dine-1 - gadgbQX3tdicénd@6rsdelodnNaph, @ster (39):
2-[2-(4-Fl uorophenyl )acetyl]-4-hydroxy- pyrazolidine-1
-carboxylic acid benzyl ester, 38, (366 ng, 1.02 mmol)
is dissolved in dichloronethane (10 nL). The sol ution

Ls cooled to O C and p-nitrophenyl chlorofgrmte (411

04 ol ) ispgadded in one portion. Thg solutl
IS rec at O C and pyidgne (19.
added cé'm_mcfm—r F :}E \—/
fdlwmmby rnngatrmmnemmma-ef
hour s. reactlon is diluted wwth wate 40 nmL) and
extracte oronethane (40 n). or c
| ayer i sl wa 0.5 N NaOH (2 X 40 1 .é;p%::i?
conblned ers are back-extracted ed

Wi th dlchloronethane (30 mL). The conbi ned organic

| ayers are washed with brine (30 nlL), dried,

filtered, an concentrated in vacuo. The crude

mat eri al i Reagpuisiahd @oditowse tb) §aH. Tg@a DMB: -10 oot 12:0TCRbr. 1: 1
hexane/ et hyl acetate) to afford 462 ng (86% yiel d) of

the desired product as a [ fgam Preparation of
nnrpholine-4-carboxy|ic aé&@W&$E18

Mo ih@ggarhoRgit\dcids- (43h(odephenvl)-5-oxo-7 (2- phenoxvpvrlmldln-4-vl)-2 3-
f 1 uor ophenyl) g
2-[2-(4-Fl uor
phenoxycar bonyl oxy) - pyrazolldlne 1 carboxyllc acid

benz Wreﬁa‘i&tﬁfna of 39[2 (4-fi6ckopRbny c%t?ﬁ] mr3x ﬁraﬂllaﬁ@hvﬁ%oxyhc acid

bﬁﬂ@fl ;egtpzéargﬁge&(%ﬂﬁoré;ﬁ@ny (é%)fl]l Ab%o pyrazolld 1 ca%oxyhc aclg benzyl ester,

11, (1.0 g, 2.81 mmol) is dissolved in THF (30 mL) and the solution cooled to —78 °C. A5.0 M
solution of borane-dimethyl sulfide complex in ether (1.2 mL, 5.61 mmol) is added dropwise. After
1 hour at —78 °C, the reaction is quenched by slow addition of NH,Cl (sat. aq.) (10 mL). The
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I medi ately develops a |light yellow color. After
stirring about 1.5 hours at roomtenperature, the

wo emaeam i s diluted with di chl oronmet hane (20 pdj/Usaed3/008477
washed with a 5% sol ution of Na2CO3 (2 X 20 nlL). The
conmbi ned aqueous | ayers are extracted with
di chl oronet hane (20 nlL), the organic |ayers conbi ned,
washed with water, brine, and dried. The solvent is

cﬁ%ﬁtﬂs%@ené&ﬁ#@&ﬁﬁg fef n?&;ﬂgﬂ%@«icﬂg ng%? {on‘gorr(lj Fe‘?r;prereagure with vigorous
stiring [Tk iTHIE-istremavduiax yddue arxtthel residue diluted with water (50 mL). The mixture is
eiir&%_d (iR E ki%E&QtQ ek @@E\Ef Whdd: filfeYaAE thritbMraAsdyih vE&b & give a yellow

Oi W'Ei@'ﬁ'ﬁ 911@/@9 g\éfelfr g@?ﬁ/ﬂ ngcr) [l g he)!g?ne/ethyl a%etate to 100% ethyl acetate) to afford 731
gl (183 Qiplipasyd Jee atsgbls-qiyr azol i di n-4-yl ester, 40, (512

ng, 1.09 nmol) is dissolved in nethanol (10 nL) and

the flask flushed with nitrogen then charged with 10% -

pal | Ratparatien of &ldtrflyoterhenyf)acetylidcl4miteq-phesaxysragkamioxyls

p I‘agﬁfdﬂ’tbsi ¥ar§5)hfl|[: Q6id @J@QZW ¥§t5|0(g§)n @t[Q-fM ﬂhorbplﬁnﬂ}é‘é@t?l?ll-ﬂydroxy
2 hour s room n?ﬁera ur

.5
hpw?;e! @m%ﬁcgrbwm %aldetzfnfw%%r 5’66&29 6102 @é‘?‘ﬁ >fse§ SSPRﬁ% By
dishiblamethayé (1aeel).ate so(uli@lis mix)lecand °C antenirpptteayl chlnrofcamate (411

2oL 5 b, SR B 2, i 0. 2

norbpalded: | iFingfis GoBHRS P hié far thqup ilgaddy sty at room temperature for
1ﬂ-h6L23 (Fvef rbé’dﬂbr@@ ﬂﬁﬂe’d \bllméf‘l(é]ﬂ mL)(aAd extracted with dichloromethane (40 mL).

F gr;]ggr)ﬁ%ﬁyﬁﬁs ash \2041 ¢ @ E‘)ﬂ b Xp%rna.%ok%lg&%b%eﬁlaq&%hg [ayers are

car
bfak- Mra@¢®@ﬁeﬁ9¢ wmmrqm@w@ﬁﬂ Mk rithe-opmbiagd erganigleyers are
wasiRd Wil ’brque i@ miYRkidd, fiftfled? aM‘&iﬂ@éﬁYrBﬁéﬂ idadiidernd crude material is

gﬁf@g %Yfét!i 1&??%‘%32%{%5/%@%8"% 10 alforg 4?% mg?ﬁ%(@d)ofthe

dagdired pedad ded wiitofoanse at roon1tenperature whi | e
vigorously stirring. The reaction is allowed to
proceed for 12 hours after which_ tinme additional aci d
chl ofreparatipg of morphplipgr4:¢atPoxyliGacidhjbensyioxyagenyl-gil2-

ﬂhewpﬁenyﬁddétpm -Bjakol@fH-shycdstar(40je 2-[2L @, FloBibhem))adetyljaicid extiro-

RPN PR raunty BacR ol GEE R0, 17 M 882 mmon s
dsavedon dinérbraatbar(e5@ mi).) Mamblolina 6176 dL . &Zhnmoml_s @ddgd5md the reaction
nmn):dlatgl ie\%%?b ﬂg(g yQIBQ%QIbIC Alﬂ@yﬁﬁrﬁlg ab&ut WaH3Ed ayobh temperature, the

rine
r?EICF“%”e'? ditytedyg &&H'e@me} g?ot"& 6?%%‘%8" %{'”gﬁ‘ 8%?”8 fign of Ng0s (2 X
20 migle Thiedoatbinatl agueoptinydrs & eptvaeted with Hickaroh&h866 @0 ImL)), the organic

%Et gl&lglg%cp Wéf/ aa')a‘%tPWa}?@lbﬁl‘?@ gl’u‘f cflay H’h@&ﬁeﬁ{ |§)enﬂ;v£@ﬂ?q/aglﬁbao afford

désired product as a viscous
46 mgOPWéﬁaﬁﬁﬁpﬁﬁuﬁﬁsﬁﬁkﬁﬁﬂl|ne 4- carboxylic acid
6- (4-fl uorophenyl) - 5- oxo- 7-( 2-

g]h SS?’E%@%‘” Rt m@g?‘g%fm% jgf)asno;{y ?dcf1 g;ﬁﬁﬁtg;%’prh%ﬁia%&u

pll’thﬂrﬂeSteuc(&i)bmpgplhplme—dmad)oxyllc acid 1-benzyloxycarbonyl-2-[2-(4-
flglor[)éhe(ié fcjetH z&laﬁ‘:twdl 3/]%91%‘ Mb S?Zt g 1%@1‘5‘9&)’19)%5%&'@@9@%01 (10

(

mang the ﬁa%hf eﬁwﬁh GF"ﬁ%ﬁﬁ ta@ qhsrgﬁﬂyv'th %O‘Vaa%iléerwangﬁaﬁbgféﬁ 03 mg).
The re’iachthnﬁuﬁbUzSﬂQd’i&ls@tl’ktl@éd Sadydroydny@d lad’ﬁat(nb@phéra’fgr D5 heurs at room
rgé)@ra Hr%ﬁﬁ’é? {jargglon M nE ?srfmAF? Hrouzggﬁéllg) of éETI% ns%@ with ethyl acetate
(i@anls)ua@ﬁ corgsntvetadrie uaoye tegpfigrer 356 nm of H@@Pé"‘ed?ﬁ@“ct as a e powder.
orange-col ored solution is then quenched by slowy

addi ng saturated NH4CI (400 pL). The cooling bath is
renoved, and the solution allgyed to warmto room
tenperature. The reaction mxture is concentrated in
vacuo and the resulting residue is dissolved in THE

(25 nm) and filtered



through a pad of Celite. The filtrate is concentrated

in vacuo and the residue purified by Prep HPLC to
w@bdoanzhsay ng (32% yield) of the desired produPCT/EHS2083/008477

yellow solid. 1H NWR (300 Mz, CDCI3) 6 8.46 (d, J =

4.9 Hz, 1 H), 7.47-7.18 (m 9H), 7.08 (t, J = 8.7 Hz,

2H), 6.89 (d, J = 4.9 Hz, | FD, 5. 66 (n1 I H, 4.16

(m 2H), 4.02 (d J = 12.9 Hz, , 3.87 (dd, J =

12. 9,

12 oSkttt a%uﬁ?‘*éwgm%?ﬁwﬁﬁtgﬁ .
phhnd)@pﬁﬂmdlﬁe -datarifsatyt) gpyragolidih-4yhestagd2)r ddogthetnetbeabaxylie acid 1-2-
(%@?J}%%%@@%’eb@%x%?&d%%%%{é&s %%ff_ }@I@H?Q%@%%Z gghenoxypyrimidine-4-
cathenyeehiorife. Ui (345 aoel Ahmhmel arﬁaﬂﬁ'ﬁ@igedtih diclgreraingne (2 mL). 1.0 N NaOH

@ NH m]d%WIsé%grogn te tur OP&S rs@?rrméj effelrb&86h is allowed to

hereln low in Ta
orgeasai (TsRE ey bw;ﬁ?é*ﬁgv? %CH& ot 19,13 4450 gPe AUy fortnuee
fdrl 34olids L addidnelryeld chietidey 18, (S8 gKs addaa boitiinglcominued for an additional

1%7185% nRﬂ?J.] Wﬂ?ék |Mg E@Xgﬁct&é?{ gﬂﬁgd thﬂrd%RBﬁ)%lt 'ﬁ%,_' 50 mL) and washed with

pheny uor o

V\@tenﬁohw.})pﬁ@msj‘qmlw@ﬂ pgganlc Bygrs gr:efw@mcb\ﬁlmé]lﬁﬂc% (sat.) (50 mL) and brine
rﬁE)t aigyiterRa¥hd ﬂ&fcébfﬂated%-aroﬁdef 4 bowR BN ETHEl cride material is purlfled over

4o T e b B et sege] oo O BREGE Yp dr e

dpsited grodu@-ay kb viseauswll. 320 4-f | uorophenyl H pyr|d|n 3-vyl
met hyl 321 4- fluorophenyl H H nmethyl 322

4- fluorophenyl H nmet h nmet h 323 4-fl uarophenyl

et hy PPORREAR o oAPhpIn it smOimly A T ORE Wy B oka 7z
pheiidxypyrirpiaangyl)-2i3alitolded B5iipyrazbloi,2-alpRfazol-2-yl ester (43); A solution
oﬁﬁ%ﬁﬂ%%@ﬂ:ﬁ%%!ﬂliy ﬁé%, %[/%Q@-%I)lsgljopﬁg%/l%Ltyl]—?—(’)?zph%h&yﬂﬁ(nﬁ(ﬁ#egﬂ}grbonyl)-
pyrazolidin-4-yl ester, 42, (154 mg, 0.287 mmol) in dimethylformamide (3 mL) is added dropwise
to a -10 °C suspension of sodium hydride (16.4 mg of a 60% dispersion in mineral oil, 0.410
mmol) in tetrahydrofuran (3 mL). After 1 hour at -10 °C, the reaction was warmed to 0 °C for 2
hours. The orange-colored solution is then quenched by slowly adding saturated NH,CI (400 pL).
The cooling bath is removed, and the solution allowed to warm to room temperature. The reaction
mixture is concentrated in vacuo and the resulting residue is dissolved in THF (25 mL) and filtered
through a pad of Celite. The filirate is concentrated in vacuo and the residue purified by Prep
HPLC to afford 47 mg (32% yield) of the desired product as a yellow solid. 'H NMR (300 MHz,
CDCl3) 8 8.46 (d, J = 4.9 Hz, 1H), 7.47-7.18 (m, 9H), 7.08 (i, J = 8.7 Hz, 2H), 6.89 (d, J = 4.9 Hz,
1H), 5.66 (m, 1H), 4.16 (m, 2H), 4.02 (d, J = 12.9 Hz, 1H), 3.87 (dd, J = 12.9, 5.1 Hz, 1H), 3.79-
3.30 (m, 8H); HRMS m/z calcd for Cp7H.sFNsOs (MH') 518.1840, found 518.1815.

The third aspect of Category lll analogs relates to amino analogs having the formula:
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328 4-fluorophenyl H nethoxyethyl nethyl 329

4-fl uorophenyl H 1-hydroxy-1-nethylethyl nethyl 330
wa2dokooisephenyl H - CO2H nmet hyl 331 4-f | uor ophReyUS2003/008477
met hyl phenyl nethyl 332 4-fluorophenyl nethyl

4-f | uorophenyl nethyl 333 4-fluorophenyl nethyl
2-am nophenyl nethyl 334 4-fl uorophenyl nethyl

2-met hyl phenyl nmethyl 58 WO 2004/ 026878

PCT/ US2003/ 008477 335 4-f|uorophenyl net hyl

4- et hyl phenyl net hyl 336 -fl uor ophenyl nethyl

4- met hoxyphenyl nethyl 3 N or ophenyl net hyl

4- (propanesulfonyl)phed@ h I 4-f | uor ophenyl
thyI 3-benzo[ 1, 3] di oxol -5Fyl Trethyl 339

| uor ophenyl nethyl pyridin-2-yl nmethyl 340

| uor ophenyl nethyl pyfidih-3-yl nmethyl 341

| uor ophenyl methyl H | 342 4-fl uorophenyl
hyl nmethyl nmethyl 343 4- Nﬂﬁrophenyl met hyl et hyl
hyl 344 4-fl uorophenylgr thyI vinyl methyl 345
4-f 1 uorophenyl nethyl cyclopr met hyl 346

- al 8
S B LB R g g e o
d&“ﬁbﬂb@%ﬁhéﬂywmﬁ@bﬁ9wlnethoxyethyl nethyl 349
4-fl uorophenyl nethyl 1 -hydroxy-1 -nethylethyl nethyl

350 4-fluorophenyl nethyl 7%%@{b thyI The anal ogs
whi ch conprise the third ag O Cateqory I11 of the

pi@esent ianhtion ¢an B®° prepdred usin@ t he procedureR8

EABBIAAL 5 S N IS BT B N
(Hf oHrflupgpienyDME, dar K, rt, 12 hr AfluggeleayiHl ~ /| N~ methyl
@483 b M=flublopkenyiCbz Cbz/ H 44 4» 2-aminophenyl methyl
314 4-fluorophenyl H 2-methylphenyl methyl
315 4-fluorophenyl H 4-methylphenyl methyl
316 4-fluorophenyl H 4-methoxyphenyl methyl
317 4-fluorophenyl H 4-(propanesulfonyl)phenyl methyl
318 4-fluorophenyl H 3-benzo[1,3]dioxol-5-yl methyl
319 4-fluorophenyl H pyridin-2-yl methyl
320 4-fluorophenyl H pyridin-3-yl methyl
321 4-fluorophenyl H H methyl
322 4-fluorophenyl H methyl methyl
323 4-fluorophenyl H ethyl methyl
324 4-fluorophenyl H vinyl methyl
325 4-fluorophenyl H cyclopropyl methyl
326 4-fluorophenyl H cyclohexyl methyl
327 4-fluorophenyl H methoxymethyl methyl
328 4-fluorophenyl H methoxyethyl methyl
329 4-fluorophenyl H 1-hydroxy-1-methylethyl methyl
330 4-fluorophenyl H -CO.H methyl
331 4-fluorophenyl methyl phenyl methyl
332 4-fluorophenyl methyl 4-fluorophenyl methyl
333 4-fluorophenyl methyl 2-aminophenyl methyl
334 4-fluorophenyl methyl 2-methylphenyl methyl
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Reagents and conditions: (b) SOC12, MeOH O Cto rt,

12 hr. 59 WD 2004/026878 PCT/ US2003/008477 F ~ OF
wW@H0DE4878 OCH3 + ¢  Cbz OH Cbz/ N 45 46 ReageneGI/HfIH03/008477

conditions: (c) RCOCI, NaOH, rt, 6 hr. FOF/ I O

OCH3l \ N~ OCH3 d Cbhz NH 46 47 Reagents and

conditions: (6) H2: Pd/C, MeOH rt" 3 hr. FO FOO

ClNeI )GZHS N+N~G3H30N N 11 NSCHSN 47
N Reagents and -Conditions: (o) NaOH

B b méF‘SerheH‘?' B Th g0 OV RSN oo g™
f338 NOCH3Sluorophenyl methyl 4-methoxyphenyl methyl
337 4-fluorophenyl methyl 4-(propanesulfonyl)phenyl methyl
338 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl methyl
339 4-fluorophenyl methyl pyridin-2-yl methyl
340 4-fluorophenyl methyl pyridin-3-yl methyl
341 4-fluorophenyl methyl ' H methyl
342 4-fluorophenyl methyl methyl methyl
343 4-fluorophenyl methyl ethyl © methyl
344 4-fluorophenyl methyl vinyl methyl
345 4-fluorophenyl methyl cyclopropyl methyl
346 4-fluorophenyl methyl cyclohexyl methyl
347 4-fluorophenyl methyl methoxymethyl methyl ‘
348 4-fluorophenyl methyl methoxyethyl methyl
349 4-fluorophenyl methyl 1-hydroxy-1-methylethyl methyl
350 4-fluorophenyl methyl -CO,H methyl

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

be prepared using the procedure outlined herein below beginning with intermediate 28.

Boc_ Boc_

N a N
| OH ———>» | OCHs
N N

Cbz” Cbz”

28 44
Reagents and conditions: (a) CHsl, Ag>0, DMF, dark, rt,12 hr.

H\
N b N
| OCH; —_— I OCHj3
N N

Cbz”

Boc

Cbz”

44 45
Reagents and conditions: (b) SOClz, MeOH; 0 °Cto rt, 12 hr.
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N"N N 'SCH3 SCH3 48 49 Reagents and Conditi ons:

(h) NaH, DVF; 0 Cto t, 2 hr. 60 WD 2004/026878
WEDMANSREO3/ 008477 OO0 F\ / N:> OCHZ 9 F NOCT2O5#803/008477

~N ~N SCH3 S02CH3 49 50 Reagents and Conditions: (g)

m chl or operbenzoic acid; CH2AA 2i rt 30 mn. 0O

No:> N::>~N~N SQR2CH3 N 50 H3C'"''-~OCH3 51

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

EXAMPLE 13

2- (4-fluorophenyl) - 6-net hoxy- 3-f 2- (f t hexy- 1- net

hyl ¢t hyl.am no) - pyr Fxq_giq- 4- %£I-6 7-
di hydno- 5H-gat,azol:ol II pPYf azol-L£1»0nE N
Prﬁga {on of I'\l:>‘“ocHs

(4-fl uorophenyl)acetyl]- 4 nethoxy pyr azobA"di ne- 1-
carboxylic acid benzyl ester (44):
2-[2-(4-Auorophenyl ) acetyl] - 4-hydroxy- pyrazol i dfthe- 1-
carboxylic aci drg&Hnd cARtidRE:(c) 2&E0od, Red®, s hr/. 91 ol )
Is dissolved in dinethylfornanide (40 nL). Methyl
iodide (1.97 mL, 31.6 nml) is added followed by
silver oxrde (3.67 g, 15.8 mmol).F 4 Ias%)ls cover

i Btirred overnight i  abgence of

[ . act m xture isdpour (150
m.). The nixtureﬁfg>s¢<ﬁged vi gorously at r&%ﬁi}—ocm)
tenperature a fMered through a pad of N+£. The

filtrate is washed with water (2 X 150 m-) and brine
(150 m.), driedsover sodiumsulfate, filtared and
concent rat ed i Rex@ahaloorblsAbrinZeB8 Mok % el d) of
the desired product as a yeIIow clear oll

Preparation of

2 [ 2- (4-fluorophenyl)acetyl]-4-(4-methg -pyrq;olidin
.rbox.llc acid benzyl ester (45):
_ orophenyl)acetyl@ 4-eaet hoxy- ol +di 1

i s di

benzyl este 44,e(2 57 g, 7. 64@_0%
oI obggne hyl coho L) N
sol ution 6%/ 004/026878 CT/ 82003/008477
SCH SN
47 ? | ¢7L\
N~ SCH,
48

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

N N
l ocH, f _ F | OCH
0 N::>*_ ¢ — \ N::>__ ’

I XN / \N

/)\ /4

N sch NN o
48 49

Reagents and Conditions: (h) NaH, DMF; 0 °C to t, 2 hr.

60



cooled to O C. Thionyl chloride (5.58 nL, 76.4 mmol)

i s added dropwi se and the reaction is allowed to warm
WO eoonozisT8 enper at ure overni ght. The reacti on spCT/USIN3/008477

is concentrated in vacuo to afford 2.07 g (99%yvyi el d)

of the desired product as the HCl salt as an off-white

solid. Preparation of

2-[2-(4-fluorophenyl)acetyl]-4- nethoxy-pyrazolidine-l-

carboxyllc acrg benzyl ester (46)

e-1-car' 5 benzyl ester 2.3
mmol §—i Q v%d @@thlnﬂnnet“ —OCH;
f I uor ophen s chloride (5.31 g, : ' 1S
added fol | owed by a 0.5 N aqueous sol ution-Qf sodium
hydr oxi de ( SO\NL). The m xture is stirre¢d VNgoroust
at roomtenperature for 6 hours. The rea on is
diluted with di chtigr onet hane (200 nlL) and waskegHwi t h
water (200 nlL). The aqueous layer is extracted with
di chl or onet hane 422 X 200 nL). The conbi ned or¥anic
| ayers régyentd@sdeshdiohd) (§) H-eidiesainsen kit CERCIE GrBdingin.
solution (250 nL) and brine (250 nL), dried over
sodium sul fate, filtered and concentrated in vacuo to
afford 12.0 g @f the desired product as a Qvi scous,

tan oil. B epaﬁ.tl of
GO o e
none (4R

[ 2- (4- Fl uor ophg
rboxylic aci g bgpzyl ester 46 :
di ssol ved i nethyl al cohol (300 nL) The flask is
flushed with N trogen and charged with 16% H adi um
on carbon (1.2 g). e reaction mxture is stjirred
vigorously at roem tenperature under 1 atyms EHof
hydrogen gas for 3 hours. The flask is flushed with
nitrogen and the reaction mxture filteredSthrough a
pad of Celite, rReAdafisREd WbhdtioRs: @t BoecHp0 ) .

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

Preparation of EXAMPLE 13

ErLﬂquhHI‘n’JnQH'%-: Wthdxyls-f242! S 521 (n%u TRV b - iaiRYa-y11-6.7-
TTmrarne-4- carp ot ne- ~et hanone ;

2- (4- Fluorophe d ‘-:Bﬂiﬁﬁh-yl)-

et hanone, 47, (7. 67mg, 32-2 nnDI) and

2-net hyl sul f [ - 4- hl
2 BRI ERFAE{ B s
behiyl egtef)(48): I‘Q [aQ@EluumplmMuacetgalmmdr@quynaml|dihydroel>b|och acid benzyl

thJe?’?s n&)55 (5;57 ?fjrqﬁrgl td%@&\bédy in Fhﬂth?l‘fjoqﬁﬁghﬂg ZIO%‘L ell\/leS’rquo@Jeeﬂ .97 mL,

gor ous roo m
3. 6%‘0@!\513 acﬁp@ felloywed bmﬂvergxrge {3&7@1 198 W@%Tﬁ%]t@!i igscover with foil and

sﬁ@é& dsb@rnr‘gaf iR @RabEerze butghto Mhe (ekcdn nlikgrend pdutddantd Sther (150 mL). The

”&"6}1{38 rshséraregy 8(gﬂlﬂsgy eﬁ ggpg],tgnqg%r?@re rnlgi Sléer%d\?; tgrougmg Rad &%elrte The filirate
iswhshad with fatert (@ XelGO0 amdl arnconive (it50 mladiriedovgr e@luan rstéfateoﬁlrered and
cxmnf;&te@lﬁ VAR08 hifthd 2,68 g R4 Jrél%d)f K d83@R prokilidt 68 a G dilol, diéer ol

: 3 hexane/ ethyl acetate to 0% et hyl acetate) to
afford 10.3 g of the desired product as a brown,
Vi Sc@repapation dPRep-fborophenfyl)acetyl]-4-(4-methoxy)- pyrazolrdme-1 -carboxylic

a% d‘bdéntiyl lé?gep gﬂg ny. [2)(4 @Iu&géﬂeﬂ%%céyl](égm%BMAyﬁa%lfdﬁr@W caﬂ%&ylr@acrd

b@htyyeﬁt%r Br2dro7 64 BRI digselyphinanetyl gepbol(AHnL) and the solution
sol ution of 2-(4-fluorophenyl)-1-[4-nethoxy-2-

(2-met hyl sul fanyl - pyri m di ne-g¢ carbonyl ) pyrazolidine-1
-yl ]-ethanone, 48, (2.04 g, 5.22 mol) in 1:1 62 WO
2004/ 026878 PCT/ US2003/ 008477



di met hyl f ormam de/ t et rahydrofuran (30 nL) is added
dropwi se to a 0 C suspension of sodium hydride (230
worgoa2&760% di spersion in mneral oil, 5.75 n@i/psSion3/008477
di met hyl formam de (60 nmL). After 2 hours at 0 C, the
bright red solution is quenched by slow addition of a
sat urat ed aqueous solution of amonium chloride (5
The cold bath is renoved, and the sol ution

'%? et dnatietiie? 4t 86 0ERE) Hileq el bigRoecton s

alleyeddewanti foudadtemiperdatues dveinight ethatreacfidri7glutiby) is caipentrated in vacuo to
aﬁbrtatzteﬁ% (b&% %@Paqhéfwaspe réatcws%eeﬂc@qw SOMS oft-RRleEolid?n

ammoni um chl oride (1 nm.). The aqueous |ayer 1Is
extract ed wth ethyl acet ate (4 X 75 nL). The
conblmqshrarc@\aﬂ I2€[2-|(4iﬂl&!’r6ptaarn9l)ﬁetchh mumbxyrpgﬁaﬂidum1 -carboxylic acid

bSeHL fI ggtgl‘ (t4E1‘ [? (4? gluorodhefnﬁgcetglilﬁ ?A{ hoggpva%ﬂ? rl%b&/arg?)wllﬁ acid
bac@t @t@ 450(8570dt 62 10\%0!)@ cﬂ@%vectmtdtwlbroatett@h@[%@mtyl 4-
fla&@ﬁt%hgacetﬁct@érfdg (#a1lg, 3s. @ n(n5c])0/§ Yadeh HiioRdd ﬂyl?ﬁ) Qﬂ%h 6&fs solution of

as an ar ation of
SB@P'B&H‘EWW%U%O ik H%%F"@“"? 2. %tﬁé AR t%i??"irﬂt"&f‘i’f Eqrours.
Thy Fdactidp, i</ diltliteld ydth drcﬁlbtomymarze)dzotﬁ f‘nJ_)Zarai]vmyshajZ\m{h -wWiated 100 mL). The

a(qésg%t ,aﬁer(I? e>!: r]a‘:tgé \9r } dic Cflrgméﬁaﬁét(@ﬁ)%o &LLZThe cogi_ti_lned organlc layers are

V\[aih vgi}wﬁycr wgpusg)@w@ can;}pgnate{ §_0|L!EI9I"I §250 Qnngnd t?ﬂ'?ﬁl(% 0; ng_) drled over
sddilir tseichte)filtefe ki tbRuenifaé B EcUo Baffdkg 12.0 g of the desired product as a
VISCCEih taroPer benzoic acid (662 ng of -77% purity, 2.95

) added all at once to the yellow suspension.
After 20 m n, additional 3- chloroperbenzoic acid (240
ny, hr&;armwfﬂ(ﬁ flﬁ&@ﬁﬂenyﬁﬁt(ﬁfme}@o?ﬂ‘rﬁz@ﬁd|nt1hﬁ) &hﬁﬂfne (47): 2-

w reaction solution is poured in a 10% aqueq

[%g“l ﬂtqr&%ea@ag%@. %WFtBP@tRVﬁZ?'Q'”EéGaFPB)‘Y“C ?ﬂ%b‘?“&iﬂé’ﬁ@r 4? é12 0g, 32.2
nee@ps dissuled mdméthy alrchoe (306 mLayRie flesid is acthedwiti tiffogen and charged with

16%?%‘159{ M‘E’i &a@% (( % \%j(t'ﬁn% régt)l n r;mﬁrecg gtﬂteﬁ%@oro%l?&%&n terqperature

are was a Sa urae ueous SO

uaERT i A PRPERP BB*WétO@e'( gasyforsnays) The H?ﬁkéﬂf lughed withgyfogas and the
réadzhérahaturé‘ mtle.tea tie6ligh Rhat GNCAIRY, F@dir@dmth I%th\ylaébbt@tet(m(ﬁft[)o Me filtrate is

di f
conc&n{;%?cf in vacuo to a#orc? r ?%%,to@ degs?rera{g c?as g gs 2 lﬂls C ear ?I]

one"as a ye I Y R e il 3%
step. Preparation of 2-(4-fl

uor oheshritontsr PRE-AQSpRay 1(-[a :rhebho @Qﬁé&hg-lsmfan?_/l_ pyrimidine-4-
met h I et%l amn

cﬁTb@P )pLW H?‘Pﬁ'ﬂg%] Biﬁlad'ﬁ@e 4§j_)2 %Flécl{ophenyl ?ﬁl -methoxy- pa)azohdm 1-yl)-
ciaHateopN eny1 9, o:2mehdl i Z%étﬁwsmmwmmdnfewwrbq@ylrohmmh ®11g,

48§ er%l are dlsg%\?e%?rgﬁgﬁo%rﬁé{t anEZ ll') A OaE] Imérl?eous soJrutlon gf sodium

hydgpxige @ﬁﬁ’ mb) is agged sterdiyrvigmsididon f@@El ﬁfyj the mixBpe imstired vigorously at
r6brh téht%@ramré r & AbE MEhe(rddbtisr-is dlluTJbﬁNl!W% é’c[u@odsssoblﬁﬁtcﬁﬂmﬁéle solution

(E6b1 i i s Rl regieng & L GEBHL a6 parfbign orSeni ayers

aveatried ove niriguesiamsulieteafiiiged raes cehgentratddo giveid eedmil odliorc¢rudesmaterial

|§’Mrlhéd tﬁﬁtv@r\/ﬁﬁ:a ¢i:1 toqas l(e'iﬁet’é?nyi-&étd%hﬁb% ethyl acetatez to afford 10.3 g of
/ di chl or o- aneﬁ to afford 550 ng of the

'&Fe%ﬁsF@oPr%dr“quf&br%‘%” 5'3?9”88 -escent yel | ow soI id. 1H NWR

(300 MHz, CDCI3) b 8.16 (d, J =5.1 Hz, 1 H, 7.40

(6dg 9 %par%m% qgé fﬁ ﬁztgroEg?_ﬂin)f-Ger?gig %&-’(2 I‘J‘leﬁ\yéug @? E&l%h—pdm -4-yl)-6,7-

%ydrqﬁljpyr(amlo[r_l a-g]pyrazcgﬂ Qne@@)( ﬁqsolgth)n ofg 4¢§u0(rqphegyl) -1-[4-methoxy-2-
A nfettiigulad ridifté-4 b z%léﬁ% t4ibne, 4828.04 €, 5.92 mmol) in 1:1
% GhEEL,' as’ﬂﬁ"?” g bordfhyrazbidite-4 3y otione, 4 %i—l—k mme) in
414.1941, found 414.1945. 63 a¥0 2004/ 026878

PCT/ US2003/ 008477



Usi ng internediate 10, which conprises a 6-nethyl ene
unit, the follow ng anal og can be prepared using the

wW@E 200e/0pisee edur es as outli ned herein above: PCT/US2003/008477
2- (4-fluorophenyl)-6-net hyl ene-3-[2-(2-(S)-phenyl -1-ne
t hyl et hyl am no) -pyrimidin-4-yl]-6,7-
di hydro- 5H pyrazol o[ 1, 2- a] pyrazol - 1-one, 52; '"H NWR
(CDCl'3, 300 MHz) S 1.60 (d, 3H, J=6.9 Hz), 4.52 (dd,

P RE N L ETE S e
h{dride 2HP mgraf 280 %. disdersion |r8H)1er’51&z|I167i’( @mol) lri-dilméthylfﬁrnj_anmg (60 mL).
AR o R B c NRS §rlgh%§ E@&%N@qﬁﬁ&e& %ngm(/ Midhich of 4 Qé’c[ﬂ(gted aqueous

428.1871. | nternedi ate can al so be oxidi zed under
salbtion P4 FAMERHA icPIPFRRs(d ”&écmedaowé’a%s feoVest Rhie selulogafipwed to

wagh @wportl snipgraily 04 Thereadtibomikiurdiie comiestratetih abaip ab@the resultant

(% un dm%dqa& er ac%%te (\Wé rcﬁh) vl npﬁurg %evsjashgd \pi{heaosaaliﬁatulgqueous

solutjon OIEP'DFB‘P@BTH Shpride (53yplr dRG a@eRYIRPYX iPrixtraried vathethy|asstpte (4 X
7QWYTHeTBohﬂ3Ian Brodhid aferd ar@ldhydjdi\@r magnesium sulfate, filtered and concentrated
5H B%_’%Z 0| d% )] eraﬂ géur?ﬁg? 0\? IPcage@éO"/g (gg a%ﬁatg%ﬂ%ﬁ{ﬂlto 20%
nethy! alcaHpl/edhy! degtate) Hze)fforc51 P83 (q7f/o yigld)Hdf thg degredt pragyict ag ary grange oil.

(s, 1H) 7.06 (d, I H J=4.8 Hz), 7.18-7.34 (m

5 40-7. 50 = 4.8 Hz). ES| -
I\/ED r'?:" "zpa(“ftlé’ln o At ‘ghg?r;%‘)"e"él’!if:? 'B%hm()ﬁ)‘ﬁz mRﬁhiﬁlﬁsuﬁﬂ%‘%".py"m'd'""”'y')'
6(Zadibydresachytazbl PR3 Hhyfaldicontk (5612 2-(4 Eluofph@Q)-6hhetdoxpB:(2-
I T Y
npratiadibitedith disbloppmedede (68 snlor 3-Chiotpeiberroicanid (R82aneeft~77% purity,
2@551%41&????%2%@ bior@d QMSe yé]&l/ b@%eﬁsﬂﬁ fagbd 20WhiR, %ddltlonal 3-
X

FI))& er er’&fslﬁﬁgpgﬂlg %)1/1%226%8 IT idd%g ,gth %3{)) mp%lt'h%ﬁlsar yeﬁov}// reaction
sQqu(om -i§ pawgrdop b ¢0%klafuué 2oltidon ahsdodopyhisuliitedion mi). yTrexsyesyaré
sgﬂdrgécpan‘h’ tHd Aqu@ou.?s lSUep&glraQteéwtrpMErﬁgr%&hane (2 X 50 mL). The combined

al pyrazol

ozg_a@g la}ypra 6%\%@?@%"&“ %ST‘fatF%aq‘qu‘dﬁ’ %’H'I%'h?f)?ﬁ‘)'l Wrblcﬁ'iban%e (#. %90 mL),
digd éver sadiunyslifate Fteiey ad adncerftrated in \aa]owytbaaffmid-gls owgef a mixture of the
By F PR aT A%t 5= e P B e, 2.

a] pyrazol - 1- one;

2-(2,phe |r5t|dﬁQifQRhﬂl]Uﬂo))hé’ny()%‘lﬁ&ﬁﬂﬂ?‘yfﬁw(smndthﬁxﬂﬂé/|) 6,
rr%%lgyljr 8'9'7@?-9%7'% %TM%&%W g):l pyrazolo 2 gipyrazgi 1-one (51): 2-(4-
%(whédyuﬁrmmmw* 2-n@ihfaResiorykiyomaijpheyipX ¥ Hipydro-ateyrazale[y,2-
aﬁp%n’a@ol-q '-(91|e I%qurngré '5'0,&&8@%8,'2.04'4[%&5 ar@](gyﬁ-gﬁ Hl)—'1 Jrﬁé:illﬂ’f;(ypropane (652 mg,
7.32 mmol) is diluted with toluene (16 mL). The mixture is heated to 120 °C for 2 hours. The
orange solution is allowed to cool to room temperature prior to concentration in vacuo to give an
orange residue. The crude product is purified over silica ( 5% to 10% methyl alcohol/dichloro-
methane) to afford 550 mg of the desired product as a fluorescent yellow solid. "H NMR (300
MHz, CDCl3) 8 8.16 (d, J = 5.1 Hz, 1H), 7.40 (dd, J = 8.8, 5.5 Hz, 2 H), 7.03 (t, J = 8.8 Hz, 2H),
6.39 (d, J = 5.1 Hz, 1H), 5.39 (br d, J = 8.0 Hz, 1H), 4.57 (m, 1H), 4.30—4.02 (m, 5H), 3.45 (d, J =
4.6 Hz, 2H), 3.42 (s, 3H), 3.39 (s, 3H), 1.28 (d, J = 6.6 Hz, 3H); HRMS m/z calcd for Cz1H25FN503
(MH") 414.1941, found 414.1945.
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2- (4-Fl uorophenyl)-3-{2-[1- (R S)-(4-fl uorophenyl) et hyl
am no] pyri m di n-4-yl }-6, 7-di hydr o-
WG RbpYL@zol of 1, 2- a] pyrazol - 1- one; PCT/US2003/008477
2-{4-[2-(4-Fluorophenyl) - 3- oxo- 6, 7-di hydr o- 3H, 5H pyr az
ol o[ 1, 2-a] pyrazol -1-yl]-pyrimdin-2-
yl am no} - propi oni ¢ aci d;
2-{4-[2-(4-Fl uorophenyl) - 3-oxo-6, 7-di hydro 3H, 5H— pyrzo

ot hyl G BEhRER Ao, whod sl S Mafiyese ST % (VDG EnelBg can be

pr@)aﬂqdm‘»mmwe-pzooyﬂlam aroupiped mdrein pboyey | ) 6 - di hydr o-
5H pyrazol o[ 1, 2-a] pyrazol - 1- one
-(4- 2-y t hyl
;Zm()]4 { < 7 O IF(%?/ GWﬂthyign?gggg r-l Bheg»qﬂ methyleth%ar%lﬁo) -pyrimidin-4-y1]-6,7-
qiyi@zaH- p),[ra'lzoBﬁaq gyyrazbl-ode, 826 H NMR (CDCI3 300 MHz) & 1.60 (d, 3H, J=6.9

4 UsT LU OBORY ol ) BB 2TBAORYEL 90K mwagggqu@n%gg@ T

21 (. FPQ:B%QH@WWPZSZ {2201[ @Hhﬁdﬁ(d&ﬂw JFEQ hiflk) &M Epgat Mass
CHHLN:O-22B 84, (JK/FQH)hﬁbdﬁdltz%Hsﬂ

pyrazol o[ 1, 2- a] pyr azol one;

2- (4- Fl uorophenyl )-3-{2-[(3-benzo[ 1, 3] di oxol -5-yl)am n

0] pyrlnimnmbdmieﬂ:l(ydape&pbe diitiyedirupd&rtatandard conditions, according to the scheme

Mér%élgc}“ﬁg%g% eny? ﬁégkrf]hft%]%?'atreb%sane 1-sul fonyl) pi peri

d in-4-ylamino] pyrimdin-4-yl]-6,7-

di hydr o- 5H pyr azed.0 2- a] pyrazol sde0one; and
2- (4- Fl uor ophenyl )/A%j}g4_mﬂ_hoxybeﬁl‘kj>m\no) am no] py
rimdin-4-yl]-6_7 dr o- 5H

pyrazol o[ 1, 2- a] BVrazoI 1-one. Cat &’fory 1V of t he

i nfl ammat ory cytokine rel ease inhibiting conpounds
according to the present invention have the general
vdichiced PeiUspde ArgParadefidiowilba: ON R | N~N NN~ H

| R4bz M%cﬁdmsﬁyl)&ﬁ@ﬂﬁb&ﬁ@-ﬁyMyﬁlBthgf%:- %ﬂ&q&gpgﬁrﬁm@?ﬂﬂ@ dihydro-

oAt e b B S S % &, i, 072
WMJSQDGQA&DSHWF 11.1Hz), 5.23 (t, 1H, J= 5.7 Hz), 5.71 (s, 1H), 7.06 (d, 1H, J= 4.8 Hz),
7.18-7.34 (m, 5H), 7.40-7.50 (m, 4H), 8.69 (d, 1H, J= 4.8 Hz). ESI® MS: m/z (rel intensity) 435.32
(100, M™+H) Anal. Calculated for CasH1eFN4O4 0.5H,0: C, 62.30; H, 4.55; N, 12.63. Found: C,
62.33; H, 4.13; N, 12.41.

Other compounds of the present invention which can be prepared by the procedures or
modifications thereof disclosed herein above include the following.

2~(3-trifluoromethyiphenyl)-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1,2-
a]pyrazol-1-one;

2-(4-fluorophenyl)-3-(2-(6-aminopyrimidin-4-yloxy)pyrimidin-4-y1)-6,7-dihydro-5H-pyrazolo-
[1,2-a]pyrazol-1-one;

2-(4-fluorophenyl)-3-[2- (3-f|uorophenoxy)pyrlm|d|n -4-y1)-6,7-dihydro-5H-pyrazolo-[1,2-

alpyrazol-1-one;

2-(4-fluorophenyl)-3-[2-(2,4-dimethylphenoxy)pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1,2-
alpyrazol-1-one;

2-(2,4-difluorophenyl)-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1,2-a]pyrazol-

1-one;
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No. R R 351 4-fluorophenyl phenyl 352 4-f| uorophenyl
2-fluorophenyl 353 4-fluorophenyl 3-fluorophenyl 354
wa2dosooisephenyl 4-f 1l uor ophenyl 355 4-f | uor ophReyUS2003/008477
2-chl orophenyl 356 4-fluorophenyl 3-chl orophenyl 357

4-f | uorophenyl 4-chl orophenyl 358 4-fl uorophenyl

di fl uorophenyl 359 4-fl uorophenyl

di quorophenyI 360 4-fl uorophenyl

’ ? 4-thJ]8IirO§ Pglg-é-é '%ggl%écgoﬁg'l}f’x}%mﬁ}'@'ﬁﬁgh 6,7-dihydro-5H-pyrazolo-[1,2-
di chl caleypdrehispne 363 4- f | uor ophenyl

4-

6-

5-

4

4-di c

6- Cb @mlwréﬁﬁ@%)ﬁ {2- [&gésﬂ(ﬁfiu%ﬁr% ?e'ﬂ'XAammo]pyrlmldm -4-y1}-6,7-dihydro-
,5 chIo hen f1 uor ophenyl

4, trlc 'ﬁpwg%%1ﬁn?luorophenyl

ph 2’1@4#[%1(14 Eluybpheﬁﬁ)mdxo‘ -6, trdihpqubr8 HypH-pyr E-'epbib[hl)ﬂ@yra%elyl-yl] pyrimidin-2-
8
a
f
C
f

4- qu Aoichicddignophenyl 369 4-fl uor ophenyl
m nop hen%y §¥§I ]%FEoro hen 4- am nophenyl 371

| wor'dpits Pr°Qhe@¥))a?r8’ﬁﬂ1%Fn¢|hydr %’2 Si-1zlek Spiergae!-1-yil-pyrimidin-2-
yanopheymthino} 8-dindthyumbgigHzemigt  4- cyanophenyl 374

| .

ORISR det 2 A NP2 P AR RET b
fIuoropH@ﬁVWODihﬁmﬁﬁwybﬁﬁhyl 378 4- fluorophenyl
mtﬁm@a@whw) 33{Z£t(p§1nd‘.ﬂ LAMBPARMho]AriRRTONY O NaRYdro-5H-

4-tluoro PRg}yphenox 381
| uor opH¥} P @Wﬁ?@ hoxy 382 4-fl uorophenyl

0
f
( NZa(ﬁyﬁlmmemkﬁemmethmronylémlu«r.ipyrphmmwl] -6,7-dihydro-5H-pyrazolo[1,2-
3-(
4-(

2,
2
3
2
2,
2
3
2,
na
36
3-
4-
3-
4
4
3-
38
4-
2

N- acyl a&m)))g&),phg,{byl 384 4-fluorophenyl
Nza((tzlylzlh?orrrc])p%ggyp) 3-{2= [(lfuran-2-ylmethyl)ammo]pyrlmld|n -4-yl]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-{2-[(3-benzo[1,3]dioxol-5-yl)amino]pyrimidin-4-yl]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-{2-[(1-(propane-1-sulfonyl)piperidin-4-ylamino]pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one; and
2-(4-Fluorophenyl)-3-{2-(4-methoxybenzylamino)amino]pyrimidin-4-yl]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one.

Category IV of the inflammatory cytokine release inhibiting compounds according to the
present invention have the general scaffold having the formula:

0

« "

TN N:>
I n
s

%b
the first aspect of which relates to compounds having the R" and R* units as defined herein below
in Table IX.

TABLE IX
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385 4-fluorophenyl 4-(methanesul fonyl)phenyl 66 WO

2004/ 026878 PCT/ US2003/ 008477 386 4-fl uorophenyl
wa2qoend@mesul f onyl ) phenyl 387 4-fl uorophenyl PCT/US2003/008477

4- (propanesul fonyl ) phenyl 388 4-fl uorophenyl

2-trifluoronethyi phenyl 389 4-fl uorophenyl

3-trifluoronethyi phenyl 390 4-fl uorophenyl

4-trifluoromethyi phenyl 391 4-fl uorophenyl

3, 5- bi s(triHyerenethyl ) phenyl—392 4-fH ueropheny

3" benzo[ 1, B] dNdxol|-5-yI 593 3-trifl uomet hylbhenyl
phenyl 394 3-85% f | uorreﬂnyorqphmyyl 2+l uorophlamwl 395
3-trifluongth henyt—73 hren 39

3 trifl uombths zpnhpnvl ﬁﬂuo e ghpnvl Z}ﬂmmphe”y'

3-trifluonet h$83%phdnyl “luermpBeybhenly|  39%fluorophenyl

3-trifl uonmpthygsphenyl ﬁﬁL@FHpﬁér@phenyl 5941fluoropheny|
3'tr|f| UO :t h%qgull\.lly! Inrnnhon

3-trifluonet hyl phenyl ﬁflu@roaﬁ?qy[]or 0 henyl2 chigggpheny!
3-trifluongt h§56phenyl ‘QfILGFQIJhérIyUOI opheny|3 chiidd@henyl

3-trifl uongeth gyt ot
SR I L I L TR AR LTy

3-trifluonet h$A8heny! 4flueragheml or ophenyd.4-diflggmophenyl
3-trifluongt Fedopheny T 2adarphéryl OT OPNENYA 6-difliBrophehyl 1 11

uom et hyl phegy di-chloropheny] 7 I
3-trifl uonget h%ﬁbphe nyl 4’2 Ué?rog €M chilor opI?eEhSI' uorgpigny
3-trifl uom e$ﬂ1y| pherﬂyﬂuomapé‘rtyhyl en-1 ZyJG-trlfmﬁﬁJphenyl

3-trifl uongttygsptgnyl ] m=2Fyt
3-trifluongt h%// phenyl dmgt%bh%gﬁenv f“4*d‘IchIorophenyI
4 RH5-dichlorophenyl

I

3-trifl uonet §A3phany! “FlugiPheipheny|

3-trifl uonethydsphenyl ﬂﬁ@f&)ﬁ@@heny: j}sjs-dichlorophenyl
I
I

3-trifl uonpthyi-phanyl 2 CYARO henyl—4 R ————
3-trifl uonkt hAphdnyl FRPRASEheny|  4%%8-frichioropheny
41 @aphthylen-1-yl

3-trifluomet 386phenyl 4fuoscanepheny
“héphthylen-2-yl

3-trifl uonethygzphenyt—Z2raRbhsHpienyt
3-trifluonethyl phenyl 3-ef hy pheny|

368 4-fluorophenyl 2-aminophenyl
369 4-fluorophenyl 3-aminophenyl
370 4-fluorophenyl 4-aminophen¥I
371 4-fluorophenyl 2-cyanophenYI
372 4-fluorophenyl 3-cyanophenyl
373 4-fluorophenyl 4-cyanophenyl
374 4-fluorophenyl 2-methylphenyl
375 4-fluorophenyl 3-methylphenyl
376 4-fluorophenyl 4-methylphenyl
377 4-fluorophenyl 2-methoxyphenyl
378 4-fluorophenyl 3-methoxyphenyl
379 4-fluorophenyl 4-methoxyphenyl
380 4-fluorophenyl 2-methoxyphenoxy
381 4-fluorophenyl 4-methoxyphenoxy
382 4-fluorophenyl 2-(N-acylamino)phenyl
383 4-fluorophenyl 3-(N-acylamino)phenyl
384 4-fluorophenyl 4-(N-acylamino)phenyl
385 4-fluorophenyl 4-(methanesulfonyl)phenyl
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418 3-trifluonethyl phenyl 4-nethyl phenyl 419

3-trifluonethyl phenyl 2-nmethoxyphenyl 420
w@2donjotdsoonet hyl phenyl 3- net hoxyphenyl 421  PCT/US2003/008477
3-trifluonethyl phenyl 4-nmethoxyphenyl 67 WO
2004/ 026878 PCT/ US2003/ 008477 422
3-trifluonethyl phenyl 2-nmethoxyphenoxy 423
3-trifluomethyl phenyl 4- nethoxyphenoxy 424
3-trifl uonettdgotanyt—2q (i ARGy am Lo 5781 AR NS s s |
3-trifl uonethy nhF ny| L}P -pa(‘v 4P(1h %Su 02 pheny
3-trifl uomet h$i7phdnyl 44ﬂUPN-°5W| ani no)‘ﬂf@?ﬁ?‘PSU‘fQMPhenw
3-trif|uonmthymphenyl:ﬂﬁbﬂﬁh&@neSULT0Q¥vm§BﬁB%MpT@§5
3 t rl fl UO Tl ﬁh"ﬂ‘y’! ull\,uu n"_- n--eﬂ" =
3-trifluongt h?v/egphe nyl 'ﬂuﬁf’lp lnesull foﬁ)t/{ﬂ;%rﬁ'é’ﬁgwpheﬁ'élo
3-trifluonget h380phe nyI 42flupr0|ph¢nyUor om e#hjﬂborptmeth)dbhenml
3-trifl uonptmygphenyt 4376k pror Is)b oY dmetitRGhenyi
3-trifl uonethyl phenyl -ut ro:pf%ngnr 0 lsxtcleny m.e }Iggheny
3- trlfluowetﬁﬁzohenyl4§MBEBF%WEr|fIuo?@ﬁﬁ@ﬁyﬂwﬁﬁéﬁyl
434 3-trif|uogest hylphﬂmmhmﬁwﬁmagpll 3] di OXphheny- YT~ The
conpounds 64 i iomefuphanyi, aspectyof the
Category |V cSodn ﬁgﬁ'gﬁp %Vepared B@‘Pﬁ@ @Bhene
outline be|l owaati l|i z’irtnfdyormthelpmah ate 5 asfllarapbenyeni ent
starting nEUEsdsat - srifliomelMyiphaiy® N0 N2 gddrddhery
SROHB 5 55 Heagent o and LARAYL lons: (A okBIT e,
NaH, THF; fefi¥ix 1 nriifluopgiypienyls 4 2-chloropheny
2- (4- Fl uor p- rmaenyl ) ﬁrlﬂ@mﬁmﬂﬁwdnﬁlm no- P r3L<m°%Pﬂe"/"5"V' )-®
- 1 n\.r A HazZo one

, 7-di hydro SHgYH "‘3 tnﬂuohweth"lphen(]l’ 4 cFloropheﬁyl

400 3-trifluomethylphenyl 2,4-difluorophenyl

401 3-trifluomethylphenyl 2,6-difluorophenyl

402 3-trifluomethylphenyl 3,5-difluorophenyl

403 3-trifluomethylphenyl 2,4,6-trifluorophenyl

404 3-trifluomethylphenyl 2,4-dichlorophenyl

405 3-trifluomethylphenyl 2,6-dichlorophenyl

406 3-trifluomethylphenyl 3,5-dichlorophenyl

407 3-trifluomethylphenyl 2,4,6-trichlorophenyl

408 3-trifluomethylphenyl naphthylen-1-yl

409 3-trifluomethylphenyl naphthylen-2-yl

410 3-trifluomethylphenyl 2-aminophenyl

411 3-trifluomethylphenyl 3-aminophenyl

412 3-trifluomethylphenyl 4-aminophenyl

413 3-trifluomethylphenyl 2-cyanophenyl

414 3-trifluomethylphenyl 3-cyanophenyl

415 3-trifluomethylphenyl 4-cyanophenyl

416 3-trifluomethylphenyl 2-methylphenyl

417 3-trifluomethylphenyl 3-methylphenyl

418 3-trifluomethylphenyl 4-methylphenyl

419 3-trifluomethylphenyl 2-methoxyphenyl

420 3-trifluomethylphenyl 3-methoxyphenyl

421 3-trifluomethylphenyl 4-methoxyphenyl
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Preparation of

2-(4-fluoro-phenyl)-3-(2-phenyl am no-pyrimdin-4-yl)-6
wWQ Zeodioogds o- 5H  pyrazol o[ 1, 2- a] pyrazol -1 - one (BG)/US2003/608477

solution of aniline (0.12 nL, 1.34 mmol) in THE (4 nl)

Is added NaH (0.07 g, 1.00 mol ). After stirring the

m xture for 5 mn at roomtenperature, 2-(4- 68 WO

2004/ 026878 PCT/ USZOOS/ 008477

quorophenyu) \z 1 yl-pyl 67

i yaro- ot 1 asd 3“**1'*“%*“81‘“28“9“ oY

0. 67 mmol) s‘fzédded 3ttefluppmeth V'B@@Vll on m ﬁfﬂﬁ*f@xyphﬁ@xy

:reﬁct i_rgn i x}@ae IS 35}@@5@@@@{” FTUX a{dacynlifd)sndi O
. e nibdture is Hut-ed W ]

NHACI and ext4ct ed SdftametyReny ¢ %ﬁﬁﬁ%ﬂ‘%’?ﬁhe‘me
organi c | ayer4z6ar e Ganﬂnnometﬁylpldarnyled ove—(N-h@/B@ﬂno)Wedyl

Chat 15 pufLf{2ad geanmuereRubReg, | ot e RSy
provi de 0.05 4§8(20%3-tjluematyiptenylng dédpthenesgioouipbenyhs
g 31/eIHIZowlsOI 39 TH TR ey %W-@o&gﬁuﬁé‘nyﬁﬂwenﬂ =
7.47-7.29 ((m*38H) ?‘fﬁf@m?‘eﬂ??‘}p*ﬁw' dH) , 28Nggopgthyiphenyls |
Hz, 1 H), | 4. 4131 (t SJrlftEloﬁmerlblienyIZI-I), gl-trlﬁorélheth)ilpmanﬁ 9
51+ N5 i [Pel 1t RUARGTEUIP AN 1 (1B TRl
Cal cul at ed fo“r33fC2‘ZH§8ﬁfN9memy|5fmw' G3. 566 (tefroropethy)pregy!
N, 17. 65- FOUY3d- (J;i 3Qf?f|uBFheth ¥z|4 '\t?, bénzo %I]dlokB!-§yl
Cor’r‘poun C rrncpnn S o—ahal ﬁﬂ from

foll owi ng conmpounds fromthe first aspect of Category
| V cdahe bempuegawiach doynptisecthe finsioaspeht bicthel €stegorp Btcohgoerids can be

Fe%ggé_@ 'bg; ﬁe% Cé'rﬁe’ oiﬁhpia }yél PﬁIZIPF En%\rfrlg e 5 afs ? c%nv?nuant star ng n?terlal.

H pyrazol o[ 1, 2- a] pyrazol - 1- one: 1H NI\/R (300 I\/Hz

d6-DMSO) S 9.36 (s, NH), 8.38 (d, J = 5.1 Ha, 1H),
7.40-7.33 (m 3H), 7.21-7.11 (m 4H), 6
Hz, 1 H), 3903820(m 4H) 2. 552, F

WAR4. 1 (100, . .
Cal cul at edt BN5 0—53430 :
N, 16.20. Fouhs: 67, H 4.03; N 15

dr o- 5H
| -1-one: 1H NWR (300 MHz, CDCI3)

ke

| uor o- phenyl) 6, 7/d|
pyrazol o[ 1, 2-a] p

6 832 (d, J =5.1 Hz,sd?_oqgl), 7.47 (d, J =

2H), 7.41 (dd, J =8.7, 5.4 Hz, 2H), 7.29-

H, 7.08 (t, J = 8 7 Hz, 2H), 693(bds p :
(d, J =51 H, 1 , 4.06 (t, J 69Hz 2H) 3.93
(t, J =6.9 Hz, 2H), 2.61 (dddd, J = 6.9, 69, 6.9,
6.9 Hz, 2H). Ee%'gé’nt%d%néltlén%qg ahn%em ﬁ'lyla reftdt nk. (100,
M++H) . Anal . Cal cul ated for 2H16FCI 2N50 0. 5H20: C,
56.79; H 3.68; N, 15.05. Found: C, 56.50; H, 3.63; N,

14. 59. EXAMPLE 14

2- (42-?4*49&9 [ﬂaﬁ%xk }z-%

-4-yT - ydro- o[ 1, al pyrazof - .
1H NMR (300 MHz, cmaﬂ:@ieﬂwi#ewtl%slm 1 H,
838836(m2H) 8.22 (d, J 87HzIH),769

( ddd rep%on 05526475?%{8 p%ﬁ'ﬁ'% -3-§-éﬂe’ngla ;gyr??_llsjlnA-yI?G 7 “dihydro-5H-
YraQQIoB,ZaﬂpYrm:ol-jj -¢Hie, (5%; T8 a(sdlutiah of alfling (P422 mL, 34 mehol i THF (4 mL)
id daded NaH 0. gﬂ 00 &flol). ArtBstifrhg thd rixtu® -t 5H&in alfdbm teémpesature, 2-(4-
(dddd, 3= 6'9 6.9 6.9, 6.9 Hz, 2K . ESI+ M5 niz

(rel intensity) 389.1 (70, M++H). Anal. Cal cul ated

for C21H17FN6O H20: C, 62.06:684, 4.71; N, 20.68.
Found: C, 61.77; H,




4.26; N, 20.05. 69 WO 2004/026878 PCT/ US2003/ 008477
The second aspect of which relates to conpounds having

W b@4@i6821d RAb units as defined herein bel owCTUIDS/€8477
I X. TABLE X No. RL R 435 4-fluorophenyl pyridin-2-yl
436 4-fluorophenyl pyridin-3-yl 437 4-fluorophenyl
pyridin-4-yl 438 4-fluorophenyl pyrimdin-2-yl 439
4- quorophenyI yrinidin 4-yl 440 4-fl uorophenyl

fllgjt%%ohanygfﬁ1 (8 rna%h ?‘H 8nyl p)gln&/cf '%'ngggmeydr&mdl pwrazolpﬁ ,2-a]pyrazol-1-one, 5,
(0s25tg, D&Z immydl) is alom@d B-the ielttioo mittirg] Hheeiegdtiop yixtule is-rRatel to reflux and
sttt for ’lthr ithb H"ﬁWLﬁ'B belmé@r\]\){th a&)@’ohéjéeﬂurg’te?{ NH,44Rd extracted with twice with

%01’%’ IOI[”F : uomtﬁﬁ"i}] %ﬁ%ﬁ% C%r%eﬁ]l (?ﬂ_eﬁ éer)Mg %S fd concentrated in vacuo to

afdord thiefctude petitngt thahie Ipyﬂlflep}bVQI‘IS”“ICh (ﬁ%M\dg@H/chk&form) to provide 0.05 g (20%

AN O et e cp e
1), ¥ 67 ﬁclduém@ﬂhw plac)| 7. 4129 |4h|9ﬁl7 1ﬁﬁé)5d@nﬁldhﬁ§¥ (dHEEH Hz, 1H),
4G00PY £ 88 Hzheyseeond 2soest2Hf2. 1d“(adcﬁa17 egor 5.96w, 6.9 Hz, 2H). ESI*

oo P o B bR T RO b e
4 B&tNar17 &Y .. F@ONEND, 6\bSa HFA.49; IN, 123N TisNmphit comespoBiSACEalog 351
f&th TShie YN 56 Reagents and conditions: (a)

5-am no-4, 6-di chl oropyri m di ne, NaH, THF;, reflux 1 hr.
70

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

procedure described herein above.

3-[2-(2,6-Difluoro-phenylamino)-pyrimidin-4-yl}-2-(4-fluoro-phenyl)-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one: 'H NMR (300 MHz, ds-DMSO) 6 9.36 (s, NH), 8.38 (d, J = 5.1 Hz,
1H), 7.40-7.33 (m, 3H), 7.21-7.11 (m, 4H), 6.58 (d, J = 5.1 Hz, 1H), 3.90-3.82 (m, 4H), 2.55-2.51
(m, 2H). ESI" MS m/z (rel intensity) 424.1 (100, M*+H). Anal. Calculated for Cy,H1sF3sNsO 0.5H,0:
C, 61.11; H, 3.96; N, 16.20. Found: C, 61.67; H, 4.03; N, 15.73.

\

3-]2-(2,6-Dichloro-phenylamino)-pyrimidin-4-ylj-2-(4-fluoro-phenyl)-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one: 'H NMR (300 MHz, CDCly) § 8.32 (d, J = 5.1 Hz, 1H), 7.47 (d, J =
8.1 Hz, 2H), 7.41 (dd, J = 8.7, 5.4 Hz, 2H), 7.29-7.25 (m, 1H), 7.08 (t, J = 8.7 Hz, 2H), 6.93 (bd s,
NH), 6.64 (d, J = 5.1 Hz, 1H), 4.06 (t, J = 6.9 Hz, 2H), 3.93 (t, J = 6.9 Hz, 2H), 2.61 (dddd, J = 6.9,
6.9, 6.9, 6.9 Hz, 2H). ESI" MS m/z (rel intensity) 433.1 (100, M*+H). Anal. Calculated for
C2H1sFCLINsO 0.5H,0: C, 56.79; H, 3.68; N, 15.05. Found: C, 56.50; H, 3.63; N, 14.59.

2-(4-Fluoro-phenyl)-3-[2-(pyridin-2-ylamino)-pyrimidin-4-yl]-6,7-dihydro-5H-pyrazolo[1,2-
ajpyrazol-1-one: *H NMR (300 MHz, CDCl5) & 8.46 (d, J = 5.1 Hz, 1H), 8.38-8.36 (m, 2H), 8.22 (d,
J = 8.7 Hz, 1H), 7.69 (ddd, J = 9.0, 7.5, 1.8 Hz, 1H), 7.45 (dd, J = 8.7, 5.4 Hz, 2H), 7.07 (dd, J =
8.7, 8.7 Hz, 2H), 7.02-6.98 (m, 1H), 6.72 (d, J = 5.1 Hz, 1H), 4.09 (t, J = 6.9 Hz, 2H), 4.06 (t, J =
6.9 Hz, 2H), 2.73 (dddd, J = 6.9, 6.9, 6.9, 6.9 Hz, 2H). ESI"* MS m/z (re! intensity) 389.1 (70,
M*+H). Anal. Calculated for Co4H;7FNsO H,0: C, 62.06; H, 4.71; N, 20.68. Found: C, 61.77; H,
4.26; N, 20.05.
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ii) Cycloxygenase-2 (COX-2): inhibitors of cytokine release are proposed as
inhibitors of inducible COX-2 expression, which has been shown to be increased
by cytokines. M. K. O’Banion et al., Proc. Natl. Acad. Sci. U.S.A., 89, 4888 (1998).
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understand that excipients are used prinmarily to serve
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measur enents of cytokine inhibition constants, K1, and
| C50 val ues can be obtained by any nethod chosen by
wo b@4fHzismail at or. Non-1limting exanpl es of sui tBI/8S2003/008477
assays include: i) UV-visible substrate enzyne assay
as described by L. Al Reiter, Int. J. Peptide Protein
Res., 43, 87-96 (1994). 73 WD 2004/ 026878
PCT/ US2003/ 008477 ii) Fluorescent substrate enzyne
assay as described by Thornberry et al., Nature, .. 356
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| nhi Bhe Bflesertbhvelfltlﬁ'bﬁiﬁo nekstas 4 panppgitiensror forrpdetipss which comprise a
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all conc. Fi naI ). Assay is perfornmed under sterile
condi ti ons onI y test covmprHoplOprusEaration is
non-steri| ni.t i [
fol 1 o8By aFub Bre RS Rene kD o iy PR GRl P o ore
infla@matiesndusidg tytekines aigteagliacgotadesling 1 tL-HnTungy Nﬁpfeﬁﬁ Factor-a (TNF-a),

mTé_rlFéuQm %?IL'G? a(mglnﬁerlé% §gi bﬁén@-t-heréﬂy'&@ﬂ\troﬂlﬁ@ Qned(ljagg%‘ ot ¥#ng disease

ture
IEERTR RS b e e N O A
cooprisea the 3P Bf adrhisistetirgy) to @ bntan o highedAdminalt apstifecvepoaur of a
R SRR SL e o vo BRI i 05K Ao o e
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b
r&?ugg ggtagartﬁgtlsd@gérp?tglé ar?fhr B o({%)e{gxg‘u gg?n ?rgménodsf%]enéy) virus (HIV)

infestiom.nat ed by centrifuging plates 5 m nutes at room
tenperature, 1600 rpm (4033 g); supernatants are then

transferred to clean 96 wel and stored at -80
Cuntil analyzed for hun@n 5%%3%'5%3/ a commercially

avai |ThblcempdunSPofkig prédBintiscntiaecat Keie@Dietsd for efficacy, for example,
measurements of cytokine inhibition constants, K;, and ICs, values can be obtained by any method
chosen by the formulator.
Non-limiting examples of suitable assays include:
i) UV-visible substrate enzyme assay as described by L. Al Reiter, Int. J. Peptide
Protein Res., 43, 87-96 (1994).
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Camarillo, Ca.). The calculated I C50 value is the

concentration of the test conpound that caused a 50%
waele@nezases i n t he maxi mal TNF-a production. Whi PET/US2003/008477

particul ar enbodi ments of the present invention have

been illustrated and described, it would be obvious

to those skilled in the art that various ot her changes

and nodifications can be made w thout departing from

theSII‘It and s e . of the invention

ther & or & FUTEFIBATEEE SUBeI 40 1S SEPRHA e ar ket gl Nature,

such changss, 7@ad740dp2) cations that are wthin the
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i ncl udi ng Mareh ZndPR% omeri ¢ and di asterioneric forms
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"BQH@B’BMCMFGG (L51S) stmsuidted humenedoracyit cello (THP-1kasaiesérivad ind

or unsubsty WWheHleGLEM PRtetlion ARAME: HetitNbbse of Endotoxm by an Inhibitor
i ndependent | y sel ected fromthe gr oup consi st |

)yt og@hTUBr Necrai Feg eipitrests NG, AERL ARSZRIIO)

d% - (n§3H2) JUOSYHAd7;381 8) Cirf(I6Ct) ) i6¥u@2 Btfdberf2) 2001, incorporated by reference
-(CH2) 1 %&él st wo R2

units can %}iduce(%)ere"i%ﬁ% Eﬁ%ﬁ%ﬁghre onyI unit;

i) anﬂhemh)bntlgﬂ ekcytaine ewﬁuctmcar@a)bsm by AReReSWING inkybition of TNF- in
I|E@&)ﬂ/séd&ﬂ§ﬂ@ RERNLEY TAY d8IRI BN cellChndFeagdntydre difted ilREKIVI 629 with

p
streptomycin (50 units/mL each) and fetal bovine serum (FBS 3%) (GIBCO, all conc. Final).

er eor ; . . -, . .
enol red and L-glutamine, supplemented with additional L-glutamine (total: 4 mM), penicillin and

Assay is performed under sterile conditions, only test compound preparation is non-sterile. Initial
stock solutions are made in DMSO followed by dilution into RPMI 1640 2-fold higher than the
desired final assay concentration. Confluent THP.1 cells (2 x 10° cells/mL, final conc.; American
Type Culture Company, Rockville, Md.) are added to 96 well polypropylene round bottomed
cuiture plates (Costar 3790; sterile) containing 125 pL test compound (2-fold concentrated) or
DMSO vehicle (controls, blanks). DMSO concentration should not exceed 0.2% final. Cell
mixture is allowed to preincubate for 30 minutes at 37 °C, 5% CO, prior to stimulation with
lipopolysaccharide (LPS, 1 pg/mL final; Sigma L-2630, from E. coli serotype 0111.B4; stored as 1
mg/mL stock in endotoxin screened diluted H,O vehicle at —80 °C). Blanks (unstimulated) receive
H,O vehicle; final incubation volume is 250 uL. Incubation (4 hours) proceeds as described
above. Assay is to be terminated by centrifuging plates 5 minutes at room temperature, 1600 rpm
(4033 g); supernatants are then transferred to clean 96 well plates and stored at —80 °C until
analyzed for human TNF-o by a commercially available ELISA kit (Biosource #KHC3015,
Camarillo, Ca.). The calculated [Cs, value is the concentration of the test compound that caused a

50% decrease in the maximal TNF-o production.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. |tis
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.

74



R9a and R9b can be taken together to forma

carbocyclic or heterocyclic ring conprising from3to
wQ2atons78 t wo R10 units can be take together tRCT/U8003008477

carbocyclic or heterocyclic ring conprising from3 to

7 atons; j is an index fromO to 5 n is an index from
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Cl-C4 alkyl R4b is substituted or unsubstituted aryl

\&g ﬁgﬁgM&@%ﬁg,or unsubstituted heteroaryl. 2. A

ﬁE ding to Aaiml having the fornula: 75
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R4b 3p ccﬁhﬁo@ﬁcﬁ’ %ﬂ:‘ém Qﬂ:a{a‘gilﬁﬂerk %n@@étéﬂo%e\%‘%lﬁé %o%lnah?‘aceutlcally

4-fluoro | uoro uophenyl ,

4- chl %‘F%‘B?PZ%%"S th§reé’f1 FOH 6 5? ha"ﬂ‘gﬁhecfﬁT"&’rl% phenyl , or
3-trifluorophenyl; R4b is an aryl unit or substltuted
aryl unit sel ected from the group ggonsi sting of

phenyl, 2- fluorophenyl, 3-flugrop ﬁyl

4- quorophenyI 2,4- dlfluorpp

2,6-di fl uorophenyl, 3,5- dif hefy,,
2,4,6-trifluorophenyl, 2-chlorgphe kz 3- chl orophenyl ,
4- chl orophenyl, 2,4- dichlor en

2, 6-di chl or ophenyl , 3, 5-di chl henyl ,

2,4,6-trichl orophenyl, napht n- Hl yI and
napht hyl en-2-yl, 2-am nophenyl, %;an1nophenyl

4- am nophenyl, 2-net hyl phenyl , oiret hyl phenyl ,
4-netﬁ%§ hﬁﬂ%J, 2, 4-di net hyl phenyl , 2-nethoxypheny|,
3- net r%% yl,  4-nmet hoxyphenyl, 2-cyanophenyl,

3- cyag)ophesupbtitutdd eryumamstieny bryl; 4~ ( met hanesul f onyl ) -

pheny, 4-

4- (pr%pa &BEt@%ﬁ@H&EﬁﬂML%BH%&%%p%C | am no) phenyl ,
3- ( N-eagl ¥ amf 'ﬁtﬁ‘)’?ﬂ?@#ﬁiﬁly SQteC(t%f@Wh%lﬁﬁohmqm'ézﬂ}@I of:
3- bengo[ 1, Bhbgexol -5-yl, 2-trifluoromethyl - phenyl,

3- tr| Iuor 4-trifluoronethyl phenyl, and
3, 5- bls(tr ?Fﬂgxéﬁﬁﬁﬁyl)phenyl 4. A conmpound

accordi ng tEHONE W2 wherein RO is a heteroaryl or

subst@tuteqchgt@gﬁﬁryl unit is selected fromthe

group con5| wpyridin-2-yl, pyridin-3-yl,
pyri df n4- yﬁahﬁ Cﬁ%dln 2-yl, pyr|n1d|n 4-yl,
pyr|mvd|n-HCMDJCMKBmH|chloropyr|n1d|n 5-yl, and

S-tri Z|nyICH§ooﬁmRanound i ncluding all enantioneric
and asterlogbrlc ofms and pharmaceuti cal

accedl abl eV8 & puitsiorp pe fgfen *Q&%efé‘bfﬁiﬁ‘baﬁ%f ‘l’i‘é(W"ﬁg t he
formu) a: Carl miktuiss thidreof;

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

Zis 0, S, NR", or NOR"; R" is hydrogen or C4-C, alkyl

R* is substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.

2. A compound according to Claim 1 having the formula:
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N'eH | R4b wherein R4b is substituted or

unsubstituted aryl or substituted or unsubstituted
whedoeo®ry/| . 76 WO 2004/ 026878 PCT/ US2003/ 008BTTUSHN3/H08477

conmpound, including all enantioneric and

di asterionmeric forns and pharnmaceutically acceptable

salts thereof, said conpound selected fromthe group

consi sting of:

2- (4- Fl uor ophenyl ) - 3- ( 2- phenyl & no- pyri m di n-4-yl ) -6,

7-di hydr o- 5H pyrazol o[ 1, 2- a] py\azol - 1- one;

3-[2-(2,6-D ifluoro-phenylaﬁj '

i di n-4-yl]-2-(4-fluorophenyl’)

pyrazol o[ 1, 2- a] pyr azol - 1- one;

3-[2-(2, 6-D chl orophenyl am n

uor ophenyl ) -6, 7-di hydr o- 5H

pyrazol o[ 1, 2- a] pyrazol - 1- one;" =\ _H

2-(4-FIuorophenyl)-3-[2-(pyridin-g-ylanino)-pyrinidin-

4-yl]-6, 7-di hydro-5H pyrazol o[ 1, 2r*a] pyr azol - 1- one;

and 3-[2-(4, 6-Dich loropyrimid in-5-ylamino)-pyrim

idin-4-yl]-2-(4-fluoro-phenyl)- 6 7-di hydr o- 5H

Pyr azotaippud aqcpvydmamlaIMbweerelr‘x’R A4p‘luanonimelu3~flwbphenyl 2,4-

Con'pQﬁ’ﬂuB r@ﬂylcﬂaﬂ&rbﬁieﬂﬂ 3 SloréHhe R, fZQIC(EHIoY@ph@WPlépg-trﬁltlorgﬂ‘%nyl R* is

nor e razol gnes i ncl udi
enant"]n I'“I’"Kor S da?@ﬂ B S5lestef & omét?er@m@rﬁﬂ’“s's“r‘g of phenyl, 2-
phar rﬂwo:&pmermlaB-ﬂyoraﬂee;mtzia‘h)lb&pmbﬂt 2 4dtiesregifenyl sBé-difluorophenyl, 3,5-

CO”DCHﬁmgroBﬁéHylng 4%”%&1@%‘&)%@2 cﬁor%h ﬁé al:@'slo %k@nw ﬁhlortg%enyl 24-

R2
or urf&“‘(ﬁ‘!?é‘tﬂ ?rm 8& dighjarophgpyl. §y5-dighinsqaneni. @ Glichiorophenyl, naphthylen-
uns ubrsyl,i dnd heshthyeshexmararhinoppagd) 3Bainophényi, 8- amlnophenyl 2 -methylphenyl,

'a)ndﬁ)%agmgtﬁgéﬂe%ylsff h%%l&‘?en@lr 2 pd%%y%ﬁgnlflpz% q’?’o&?pthlerq]yg 3- methoxyphenyl
4-methoxyphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 4-(methanesulfonyl)-

phenyl, 4-(ethanesulfonyl)phenyl 4-(propane-sulfonyl)phenyl, 2-(N-acylamino)phenyl, 3-(N-
acylamino)phenyl, 4-(N-acylamino)phenyl, 3-benzo[1,3]dioxol-5-yl, 2-triflucromethyl-
phenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl, and 3,5-bis(trifluoromethyl)phenyl.

4. A compound according to Claim 2 wherein R®isa heteroaryl or substituted heteroaryl unit
is selected from the group consisting of pyridin-2-yl, pyridin-3-yl, pyridin4-yl, pyrimidin-2-yl,
pyrimidin-4-yl, pyrimidin-5-yl, 4,6-dichloropyrimidin-5-yl, and s-triazinyl.

5. A compound, including all enantiomeric and diasteriomeric forms and pharmaceutically
acceptable salts thereof, said compound having the formula:

wherein R* is substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.
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b) -(CH2)j O CH2) nR8; C) -(CH2)j NR9aR9b; d)
-(CH2) ] CO2R10; e) -(CH2)j OC02R10 f)
WO ¢@HA2G8GON( R10) 2; g) -(CH2)i QOON(R10) 2; h) tmOT/B22003/008477
units can be taken together to forma carbonyl unit;
77 WO 2004/ 026878 PCT/ US2003/ 008477 i) and mi xtures
thereof; R8, R9a, R9b, and R10 are each i ndependently
hydrogen Cl-4 al kyI and m xtures thereof; R9a and
can betaknto r to rma.carhbac or .
Ohot e AGEPRRITY. NG B SITPEPShe A B ELS T e G pggoeutioaly
R10 acrepigble anltshigerecikwidtoogeoundseleged temihe grwrcb@ﬁts)tiﬁg ple
or h§R§-F%8%Ethén9|)-Bléilgheﬁa%ﬁ%b Sliddaiba9ed- é.r@d% M- Wi@zoloﬁ 2-
is an i ndex from to 5, is an index fromO to 5, Z
is 0, S RIRIP2GPRORI1; RI11 is hydrogen or Cl-C4
al ky B-[R(2DifIsorsphatylatniroppyriovdirugr gl $-iltordpbehyB6yn-dilydro-5H-
substi t ut ﬁg' éw%#gé‘ (%|t1%gd heteroaryl; and b) one
eut

or nore accept abl e exci pi ents
met h&d2-%A-DistlatopkanyipmiomEmiday "eﬂ}s%@cffuogs?ﬁ fyl%éﬁrfwya'i" -SH-

cyt oki nes py@,aquh matpn@domaﬁprl sing the step of

adm r| n

con‘pgégﬁ: 010 COH‘E fbﬁr“&‘?ﬂ‘z graml% ;ﬂglr:me Ly 7%1h¥ijro 5H-pyrazolo[1,2

i ncl udi ng ah)lylfaz@ﬁa’m?i@ﬁerl c and diasterioneric forns

and sphad, m%ﬁlﬁﬁobﬁ%n{hy 5@@6{1&1@5 @blhﬁdnﬁ@yl‘] s-(4-her@pienylp@ 7 dihydro-5H-
corrpoundhaw%g ] la: Z RR R2 NR2 Rl NR R2

R2 N NI ~RYeoigl ap\Xﬁé?' iM°R1L is: a) substituted or

unsubstituted aryl; or b) substituted or unsubstituted

7het CIx O@E%aceﬁﬁglﬁoﬁgoﬁﬁhtcmhﬁﬂsﬁn@dependent Iy selected
romt € group consi St n%

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:

4 R? R2
N R?
A
R2 R?
N
s
Lo
wherein R’ is:
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl;

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

a) hydrogen;

b)  ~(CH2JO(CH R’

c) —(CHo)NR¥R™;

d) ~(CH,)COR";

e) —(CH,)OCO,R™

f) ~(CHo)}CON(R")z;

9)  —(CHz)OCONR");

h) two R? units can be taken together to form a carbonyl unit;
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a) hydrogen; b) -(CH2)j Q(CH2)nR3; C) -(CH2)j NROaR9b;
d) -(CH2)jCX2Rlo; e) -(CH2)j0002Rlo f)
WO ¢@HA2G8GON( R10) 2; g) -(CH2)j OOON(R10) 2; h) tmOT/B22003/008477
units can be taken together to forma carbonyl unit;
i) and m xtures thereof; 78 WO 2004/ 026878
PCT/ US2003/ 008477 R8, RO9a, R9b, and R10 are each
i ndependent |y hydrogen Cl-C4 al kyl, and m xtures
t her eof ; 529 | if] gtakentogether to forma
car bocycli® or ﬁ'édtrg'f(%ey C"ring conprising from3 to
7 atons; tRoRR1B LandtR garadhéndepkralentygedrhgem, CoCf akynaad mixtures

car bOCyC| ' ﬂ%er‘ébf h@taﬁﬂ Q@X:erw b&takéd tB@etﬁé? WPbin$ b B, algmo;shétgrocychc
7 atons; I S nex framoO IS anin

0 to 5 7 g TgmPesniNGeIn s g spgiio R bt can ot GRG0 lom 2
Cl- 4 al kytartpcydiic pshetandrytlictring eanmising fremi3so I etotred; imaryihdex from 0
or substi tytseqisOh it HhRbitd st ed heteroaryl. 79

Zis O, S, NR", or NOR": R"" is hydrogen or C4-C, alkyl

R is substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl;

and
b) one or more pharmaceutically acceptable excipients.
8. A method for controlling the release of extracellular cytokines, said method comprising the

step of administering to a human or higher mammal a composition comprising one or
more compounds, including all enantiomeric and diasteriomeric forms and

pharmaceutically acceptable salts thereof, said compound having the formula:

Z Rz R2
N R?
R I
\ N RZ
2 R?
N R
! N
N¢< W
}lq4b
wherein R' is:
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl;

each R? unit is independently selected from the group consisting of:
a) hydrogen;

b)  —(CH2)O(CH)R’

c) ~(CHNR**R®;

d) —~(CH,),CO,R",;

e) —(CH,),0CO.R™

) —(CHCONR");

g)  ~(CH2OCON(R™);

h) two R? units can be taken together to form a carbonyl unit;
i) and mixtures thereof;
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R%, R%, R®, and R" are each independently hydrogen, C;-C, alkyl, and mixtures thereof;
R* and R™ can be taken together to form a carbocyclic or heterocyclic ring comprising
from 3 to 7 atoms; two R'° units can be take together to form a carbocyclic or heterocyclic
ring comprising from 3 to 7 atoms; j is an index from 0 to 5, n is an index from 0 to 5;

Zis 0, S, NR", or NOR"; R" is hydrogen or C4-C, alkyl

R* is substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl.
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