WO 03/ 080184 PCT/ US03/ 07635 1, 2- DI HYDROPYRAZOL- 3- ONES AS CYTOKI NE

MEDI ATORS FI ELD OF THE | NVENTI ON The present invention relates to

1, 2- di hyowopgsmed - 3- ones whi ch i nhibit the extracel |l ul ar pCraisSezsw3df

i nfl ammat ory cytoki nes, said cytokines responsible for one or nore human or
hi gher manmmal i an di sease states. The present invention further relates to
conpositions conprising said 1, 2-di hydropyrazol -3-ones and net hod for
preventing, abating, or otherwi se controlling enzynmes which are understood

to be the active co il A ri bed di sease
states. BACKGROUND @%E@ﬁﬁ@%ﬁ#@s\l bégr |9‘eu ‘P‘%K?‘i{ ?‘IIEﬁl%%ignd Tunor
Necrosis Factor-a (TNF-a) are anong the i nportant bi ol ogi cal substances
known col | ectively as "cytokines." These nol ecul es are understood to
medi ate the inflamatory response associated with the inmunol ogi cal
recogni tion of infectious agemELD JhEHE INVENTIONI ammatory cytokines are
suggested as a ,ONES,
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for conpodn s’ an ceu Ica

whi ch canwiitb@R un%ﬁ@@ to b ife eglive campongals éeSPmSIbdﬁrfév*éﬁher?m@emb@h@%eaw

cyt oki nesgthte®m cel I s whi ch produce them SUMVARY OF THE | NVENTI ON The
present invention neets the aforenentioned needs in that it has been
surprisingly found that certain blcycllc pyrazolones and derivatives

t hereof are effective for i rAAGKGEROY [ONf | ammat ory cyt oki nes,

inter alia, i ”ﬁw%'ﬂlat%’rk'ﬂml (ahTélr)\omb@roEﬁ'@&oP&ﬁﬁ\@%)%rJ ?ﬁér@ﬁheﬁ%‘b@a fromcells

and thereby preventing, , ‘ erw se control enzynes which are
proposed Bigogea! F??étan%ﬁ’f’t‘ﬁ“ﬁ)‘@"‘ AU ‘syieldesonsest @O‘P‘éﬁest%%“rl*?él‘%qoﬁ ‘Yescri bed
di sease siadigs theTitRrniat@y re8ses bssotiatbd Ritpihe $entinologieaintdognitisradf atietiodso
conpounds cludlng all enantionmeric and diasterionmeric fornms and
pharnaceu?9carly acceptabl e salts thereof, said conpounds having the
formula: 1 WO DES680IRIATPEIFYSIEY 65 UIgSRY as Ry inpportant mediators in many

disease states or syndromes, inter alia, rheumatoid arthritis, osteoarthritis, inflammatory bowel

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

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

cytokines from ceils which produce them

SUMMARY OF THE INVENTION
The present invention meets the aforementioned needs in that it has been surprisingly

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

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

the formula:



R2 N N~ R wherein Ris: a) -OQCH2]" R4; or Db) -NR 5aR5b. R4 is
substituted or unsubstituted Cl1-Cl10 linear, branched, or cyclic alkyl;
substi t utwo oans8o1shsubstituted aryl; substituted or unsubstPCraiseso763s

het erocyclic; or substituted or unsubstituted heteroaryl; the index n is
fromO to 5; R5a and R5b are each independently: a) hydrogen; or b)
_[C(R6aR6b )] nR7; each R6a and R6b are independently hydrogen, -OR8,
-N(R8)2, -CO02R8, -CON(R8)2; Cl-C4 linear, branched, or cyclic alkyl, and
m xtures thereof; R7 is hydrogen, substityted or unsubstituted Cl-C6

al kyl, substituted or unsubstituted heteraqcycli,c, substituted or
unsubstltut ed aryl, or substituted or _un ituted heteroaryl; -ORS,
-N(R8) 2, -C02RS, CC]\I(R8)2 R8 is hydrPt)g , ,b wat er-sol uble cation, Cl1-C4
al kyl, or substituted or unsubstituted aryr; - t#fe index mis fromO to 5; Rl
i s substituted phenyl; each R2 and R3 u i s independently sel ected from
the group consisting of. a) hydrogen; /And ) substituted or unsubstituted

Cl- C10 hydrocarbyl selected fromthe grcfga%nsi sting of: i) Ci1-Cl10

| i near, branched or cyclic alkyl; ii) -CI0 aryl; iii) Ci1-C10

het erocyclv\;g é‘é) Cl1- C10 het eroaryl Anot her aspect of the present

i nvention rei ates to phar rrgceutl cal conpositions which can deliver the
conpounds of tte preS¥dtlfneéntion to a human or hi gher manmal, said

conpositions Q)erprl;wqﬁm‘ib a) an effective anmount of one or rmre of t he

conpounds cco to t e i \

phar maceut @%dc%rﬁi"a‘gllstéﬁ%@ g“’“ﬁ?ar 5 *’ gdtjf) 'h(gp& éﬂ)&' ngb%tntﬁ {e{i e p resent

i nvention unellbatlte’@d aol; puitshivigd of ensulestivtaddielerasyclioms sdstiied € unsHpstiniagat or y
cytokl ne neiahRdhdhddxié fomBL®S;Y cytoki ne nodul ated mammal i an di seases or

R®® and R® are each independently:

a) hydrogen; or

b)  -C(R™R™)IR";
each R® and R® are independently hydrogen, —OR®, -N(R®),, ~CO:R®, ~CON(R®)2; C4-C4 linear,
branched, or cyclic alkyl, and mixtures thereof; R’ is hydrogen, substituted or unsubstituted C4-Cs
alkyl, substituted or unsubstituted heterocyclic, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; ~OR®, -N(R®),, ~CO.R®, ~CON(R®); R® is hydrogen, a water-soluble
cation, C4-C4 alkyl, or substituted or unsubstituted aryl; the index m is from 0 to 5;
R' is substituted phenyl;
each R? and R® unit is independently selected from the group consisting of:

a) hydrogen; and

b) substituted or unsubstituted C4-C4, hydrocarbyl selected from the group consisting
of:
i) C;-Cy, linear, branched or cyclic alkyl;
ii) Cs-Cio aryl;

iii) C4-C;o heterocyclic;
iv) C4-Cyo 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
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WO 03/080184 PCT/ US03/ 07635 conditions, said nethod conprising the step of
adm nistering to a human or hi gher mammal and effective amount of a
conposi t iwo 0608184 sSi ng one or nore of the conpounds accor #cCagSHotche
present invention. Another aspect of the present invention relates to forns
of the compounds of the present invention, which under normal

physi ol ogi cal conditions, will release the conpounds as descri bed herein.
These and ot her obj ects feat ures, and advant ages wi || becone apparent to
t hose of lnar n _the r.0 adin
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docunents C|ted are in :9@ evant E@rt cor rateg her ei n% ref erence;
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it is pridaveaiioh, whidthhunderspecdl physiddgealpoedions, wilhneleasd tbe coriieliAdd 45DeBIESSRI PTI ON
OF THE | NYENTI ON The present inventi on relates to conpounds which are
capabl e of medi at i ng, controlli ng ot herwi se inhibiting the

extracel | ul ar r'@pEAE offer eipdin R @H%?é%”tagé§ fﬂ’é'cqe%‘?r‘l‘%/aﬁpﬁfqnbtﬁﬁ?ﬁ’?%[?fy
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mani f est atc\a%'s OA{H p%%c\é%t%ge p% J)s pro nlgﬁsﬁ%‘?‘ér?%re b?\/vgﬁ]ﬁtfﬁn %%%ghgms Jpeaer@dr omes.

For the purposes o resen vent1on t I's defined
her ei n as Aimympeptganae maiugtee@ICermséIQ miussbthemnse@pmﬂesledu ddcumamtbomedaatr@rrs

and hydro%%le\%lnqg%rt Hc%?pg"ége%e ir Qferekgbe%ﬁeecftgﬂonégér&p%gméng %rngttBBQ

het erocycl'es ScCri vari ous
unsubst i t $PRITUAGRS Headsrgsiopdhat & 'W'G?%E‘MWH%WGH? the prasentiyentsent yi
3-ethyloctanyl, 1, 3-dinethyl phenyl, cyclohexyl, cis-3-hexyl, 7 7-dim
et hyl bi cycl of 2. 2. 1 ]-heptan-1 -yl, and naphth-2-yl. Included w t hin the
definition of "hydrocarbyl" are the aromatic (aryl) and non-aronatic
carbocyclic rings, non-| iREFAlEP BRSCRIPEIONIDF WHE NMVENTEONde cycl opropyl ,

glygl glbgt ?gyl Crg lpRREM BN |on relay%@aﬂmmes wiﬁi&’l@ér@ti@@é@lé)ﬂf me aMe o&ﬁpg] %](Jr, |

exan
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bi cycl o- [ 2y@kides) saldh@pdilqmy blaginga mier iaipglsjimulbiiooy cluse pronhit4dtativpobmyide variety

(caryophyl ) 883Msds o8B harom@_ ¢l ycl opent anespi ranyl decal i nyl ,
phenyl , eolrflgy S sna E{? , ﬁrcri% i 2H 1 ndenyl, azul en phenanthryl

anthryl, fluor é:r‘?Whe pé@é??&r?ﬁfhﬁﬁeéﬂ@l'm’eﬁt'oﬁt@ t‘if”t €¥¢%W¥5d§BWW§TeWI 4y angd
the |ike. ofdr@ictuait b mdiet) aniok ebmprised of ¢t adishand hgdragancatdniee tieluiad yvltr)m and

\?\ﬁ :1 c ﬁr |O xltﬂlllje d’[glhl? %}&Fo%g%ﬁgll efré: tinﬁégltgogyc%%mlcg Eze Je%&%?d F@r@m lbhlm/vt 'EPQTI p?ééadﬂ?ér fods of

2H i i dazohgubstitated ngn- et@ra%llgnydrogar lumitsmcg@@pwy' Q@va dm@é{w@pwy‘

1,2, 3 oxad?a&@kwlms 32h'bxyp7V%Iﬁlydthyltﬁdyblé{yQallﬁéptaﬁﬂylmhﬂﬁhaprﬁh&% yI pyridinyl,
pyridazin

4H 1, 2- oxazi nyIyr I'@ﬁg T’q%{f 83?&% Nk nyﬁgco%eoe 3 tﬁgarbmgtwh@ P ﬁ;l n%l'flzr%m?tﬁyl ,

oxepi nyl , c4tdodyclrings.awe{initigy examwja@wpwhlm—lnqélmy@proménzdﬂbutfaayiwyglwentanyl,

i sobenzof W @shekane! QdRh¥leny Heibmgeh! bicydibtd. Neduny, bicyclo-[0.1.2]-pentanyl, bicyclo-
[0.1.3]-hexanyl (thujanyl), bicyclo-[0.2.2]-hexanyl, bicyclo-[0.1.4]-heptanyl (caranyl), bicyclo-[2.2.1]-
heptanyl (norboranyl), bicyclo-[0.2.4]-octanyl (caryophyllenyl), spiropentanyl,
diclyclopentanespiranyl, decalinyl, phenyl, benzyl, naphthyl, indenyl, 2H-indenyl, azulenyl,
phenanthryl, anthryl, fluorenyl, acenaphthylenyl, 1,2,3,4-tetrahydronaphthalenyl, and the like.

The term “heterocycle” includes both aromatic (heteroaryl) and non-aromatic heterocyclic

(heterocyclic) rings non-limiting examples of which include: pyrrolyl, 2H-pyrrolyl, 3H-pyrrolyi,
pyrazolyl, 2H-imidazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, isoxazolyl, oxazoyl, 1,2,4-oxadiazolyl, 2H-
pyranyl, 4H-pyranyl, 2H-pyran-2-one-yl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, s-
triazinyl, 4H-1,2-oxazinyl, 2H-1,3-oxazinyl, 1,4-oxazinyl, morpholinyl, azepinyl, oxepinyl, 4H-1,2-
diazepinyl, indenyl 2H-indenyl, benzofuranyl, isobenzofuranyl, indolyl, 3H-indolyl, 1H-indolyl,
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3 WO 03/080184 PCT/ US03/07635 benzoxazolyl, 2H 1 -benzopyranyl,

qui nol i nyl, isoquinolinyl, quinazolinyl, 2H 1, 4-benzoxazi nyl,

pyrrol i diwglo3/ogyss ol i nyl , qui noxalinyl, furanyl, thiophenplCI/US03/07635
benzi m dazolyl, and the |ike each of which can be substituted or

unsubstituted. An exanple of a unit defined by the term"al kyl enearyl” is a
benzyl unit having the formula: - CH2 0 whereas an exanple of a unit
defined by the term "al kyl eneheteroaryl” is a 2- pi col yl unit havi ng the

formula: - CH2 j rm'"su stJtuted" 1S.U ut

speci fi catbF'BZﬁ’.(aJ?W m’éibﬁ{"mﬂfs TRgilE ‘S?"s%““"%(? QHE%PPF& g?ﬂ a%enzoé(ﬁ%:'rclxyrlr‘passi ng
noi et i es oyrraliding pywhiinglhquiremalingplugo, thiophedydrperimigagetyl, andidhe kg ercdpéwhiah ons,
or three Iag,digé)g@,gmﬁga)gﬁmgubsﬁmgudrocar byl noiety. Also substituted can

i nclude replacenent o atons 0 jacent carbons forma
new noi ety or tﬁ\'ilef‘amp"f:Bfaa/rlétfﬁﬁﬁBQy the t%'ﬁ‘o@'f"/'ﬂ??@ﬂ IS P2y HaY “%V@ameﬁg@‘“k‘-

si ngl e hydrogen atom repl acenent i ncl ude a\ogen, hydroxyl, and the I|ike.
A two hydrogen atom repl acenent i relgHle nyI , OXi m no, and the |ike.
A two hydrogen atom repl acenent from adj a carbon atons incI udes epoxy,
and the like. Three hydrogen recP acenent includes cyano, E h
epoxi de ur‘i‘{h?reﬁ%arh‘ﬁ‘a%!i’r?ﬁlaé'n%?‘eﬂae BRI (A ”a(t?“%hﬁtetm%N&ﬁzrpéC& h“r”g'é‘a"'”gt e

repl acenemdrmak: a hydrogen at om on adj acent carbons. The term substituted
is used throughout the present specificatj to indicate that a hydrocarbyl
noiety, inter alia, aromatic ri ng, n, can have one or nore of

t he hydrogen atons replaced by a subgti When a noiety is described
as "substituted" any nunber of the hydr o atons may be repI aced. For

exanpl e, 4-hydr he is.a’" stituted aro ar boq ri.ng",

(N, N- di net hyl "The i %}368%:“8‘?19% useg H‘é"“Q“% (SPPcE ﬁ“rbzi%Sf‘Wl y@ﬁ“@?d s

3- guanl di mefpredhyleinias “encompissing meieges @3inid \My¢h canmértiace adwidrogencaambdwg pyri di nyl
s a Sub%}/&Irgdrgnea%nﬁe&ecﬁl%@myérodé'ﬂ'abms oTQ‘HyérQ&ar@WnQigtyaﬁﬁo Q@d%mluie%ﬁrﬂ RA8ude

exanpl es of unit canh serve as a repl acenent ro when
b Bo Y0R8 2o whe

a hydr ocareRacemantof hydoggr aloms 9B gvordiacenfisatopps i dym-a ”%W mol
- [ C( R13) 2]epérite, GHupdRiBed unitithat reg@(eRb3jrig)ed@idydérlBom repldcemerfit GcRES) I2que(.Z) 2R13;

N Ly oK RRRBLR Shd £ Yrogdn GHdRY ég? o ebnd S P2
N[ E(l :;I]_\I3§ E]ﬁipgydroqmqgég%ﬁn ﬁqm F@@ %?)%%8% %jia es&;&xy, and the like.

Three hydrogen replacement includes cyano, and the like. An epoxide unit is an example of a

substituted unit which requires replacement of a hydrogen atom on adjacent carbons. The term
substituted is used throughout the present specification to indicate that a hydrocarbyl moiety, inter
alia, aromatic ring, alkyl chain, can have one or more of the hydrogen atoms replaced by a
substituent. When a moiety is described as “substituted” any number of the hydrogen atoms may
be replaced. For example, 4-hydroxyphenyl is a “substituted aromatic carbocyclic ring”, (N,N-
dimethyl-5-amino)octanyl is a “ substituted Cg alkyl unit, 3-guanidinopropyl is a “substituted Cs alkyl
unit,” and 2-carboxypyridinyl is a “substituted heteroaryl unit.” The following are non-limiting
examples of units which can serve as a replacement for hydrogen atoms when a hydrocarby! unit
is described as “substituted.”
) [CR™):(CH=CH)R™,
i) -ICR™):ACER"™;
i) -CR™):1C(@):R",
iv) -[C(R"®),],C(Z)CH=CH;
v) {C(R™)LCE@INR)z;
vi)  IC(R™):LCINR"NR);;
vi)  -[C(R™)al,CN;
vii)  -[C(R™)2],CNO;
x)  -[G(R™)2l,CFs, -{G(R™)2l,CCl3, -[C(R™)z],CBrs;
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4 WD 03/080184 PCT/US03/07635 Z) -[C(R13)2]pN (R13)2; xi)
C(R13) 2] pNR13CN; xii) -[C(R13)2] pNR13C(Z)R13; xiii)
C(R13) 2vpNROSGELZ) N( R13) 2;  xiVv) -[C(R13) 2] pNHN(R13) 2; XPLT/US03/07635
C(R13) 2] pNHOR13; xvi) -[C(R13)2]pNCS; «xvii) -[C(R13)2] pNO2; xviii)
C(R13) 2] pOR13; xix) -[C(R13)2] pOCN; xx) -[C(R13) 2] pOCF3i
C( R13) 2] pOCCl 3i -[C(R13) 2] pQOCBr 3; xxi) -[C(R13)2]pF, -[C(R13)2]pd,
C(R13) 2] pBr, -[C(R13)2]pl, and m xtures thereof; xxii) -[C(RL13)2]pSCN,
i) - R13) % 1§(XI v) -[ C(R13) 2] pGSO3M  xxv) -[ C(R13) 2] pSG2N
(R13) 2; RZ PS2R13; xxvii) -[C(R13)2]pP(O H2i xxviii)

[ C(R13) 2]>mP02 [C( )z}sl)lRme R13) 2] pP(O) (OH) 2i  xxx) and mi xtures thereof;
wherein Rlg is RORAYC @tﬁﬁmstl tuted or unsubstituted Cl1-C20 |inear,
br anched, or cycllg Ik¥l 75, C20 aryl, C7-C20 al kyl enearyl, and mxtures
thereof; M®s HidRolsENR 6 42)".!1 s#t formng cation; Zis =0, =S, =NR13, and
m xt ur es tigr eofGRP):JNHAENE 0 to 12; g is fromO to 12. Suitable salt
form ng c% ons o hﬂfLH%R”SOd' um lithium potassium calcium magnhesium
anmoni um a h 1, 2- di hydr opyrazol -3-ones The present invention
rel ates td‘VQ 2- Eﬁ(ﬁylﬂp'ﬂﬁ@’r azol -3-ones which inhibit the extracellular
rel ease ofxviinf | -gORELPNG,;Cyt Oki nes. The conpounds of the present invention
conpri se thr”)ge _Ce(llqefrgaﬁs;, The first is the core 1, 2-di hydropyrazol - 3-one
ring scaf £l vvh i an be substituted or wunsubstituted as described
herein bebPdd at{&HRe)hPENogen atonms that conprise the ring system1 -

posi ti ;){1 e;ﬁgdz- ﬁi3;2]p©OF3, Jog' sﬁmaﬂijﬁ bC'B% t he 5-posi t:jop p%/[: m di ne
ring attac at 0 3 14 e.ring, an urt her

subst i t ut e’ at Cﬁé B%?'? Wi?'gﬁ 1?%8 ?ipgoégﬁ 83&:' S\?Q bIyes theTgo ot her group or
an ani no gedup.-[CTRE):LBCNd el ement is a substituted phenyl group at the ring
scaffol d @Xmﬁm d(R™),.dbgs.fol lowng is a description of the conmpounds

conpri si ng t -DCr(e’%)g]péSOSM
xxv) -[C(R™)];SONR™);
xxvi)  [C(R™),],SOR™;
xxvi)  -[C(R™)z],P(O)Hz;
xxviii)  -[C(R™)z],PO;
xxix)  -[C(R™)2],P(O)(OH)z;

XXX) and mixtures thereof;

wherein R'® is hydrogen, substituted or unsubstituted C-Cy linear, branched, or cyclic alkyl, Cs-

Coo aryl, C-Cyp alkylenearyl, and mixtures thereof; M is hydrogen, or a salt forming cation; Z is =0,

=S, =NR"®, and mixtures thereof; p is from 0 to 12; q is from 0 to 12. Suitable salt forming cations

include, sodium, lithium, potassium, calcium, magnesium, ammonium, and the like.
1,2-dihydropyrazol-3-ones

The present invention relates to 1,2-dihydropyrazol-3-ones which inhibit the extracellular
release of inflammatory cytokines. The compounds of the present invention comprise three
elements. The first is the core 1,2-dihydropyrazol-3-one ring scaffold which can be substituted or
unsubstituted as described herein below at the nitrogen atoms that comprise the ring system 1-
position and 2-position. The second element is the 5-position pyrimidine ring attached at the 4-
position of the pyrimidine ring and further substituted at the pyrimidine ring 2-position by either an
ether group or an amino group. The third element is a substituted phenyl group at the ring
scaffold 4-position. The following is a description of the compounds comprising the present
invention.

R is a substituent at the 2-position of the pyrimidin-4-yl portion of the general scaffold, said
R unit is:



invention. Ris a substituent at the 2-position of the pyrimdin-4-yl
portion of the general scaffold, said Runit is: 5 W 03/080184

PCT/ USO03/W083/680189 an et her having the fornula - J CH2] nR4PCarush3/0zmas am no
unit having the formula -NR saRsb; wherein R4 is substituted or
unsubstituted Cl1-Cl0 l|inear, branched, or cyclic alkyl; substituted or
unsubstituted C6-Cl0 aryl; substituted or unsubstituted Cl-C10

het erocyclic; or substituted or unsubstituted Cl-Cl0 heteroaryl; the index

nis from@Qto f. | a s various aspects of Runits
according to thgn %H%E‘SH?SJ"!h%gé'ﬁ?'ﬁo?f‘c'%ﬁﬂgré’?n R is an ether having the

formul a - GPCH2] HREMINgBEnREing theriermuter R 5t or is not limited to the herein
exenpl i fi eghdréie Ralksisomsitu@sAichr eXUBRI®RSI CAS,, fhddRibtahciRRICHHER Bk BEh@bSohavi ng

the formula -OR4 (t i ndex . n. al t d R4 is substituted or
unsubsti tu nésﬁbsgrugﬁ(d.éz‘%w @ésqbftgﬁg‘??ro%s&ﬁg%ﬁgb'g@j’ﬁlﬁr OCYFIICEOr SHPRETISEQE et her s
havi ng t heurfsubstiutes CiQRrdhederdarylRlle indexsuissomtQib&éd or unsubstituted aryl. This
iteration incl ufi@Soloifhglafd heVhiids Ekjﬂéts ot ﬁhﬁi{sr&gccﬁéﬁé@lt% @steﬁt inIRELOXY

2-fl uorophenoxy, .3-fl uor ophenoxy, f | uor ophenoxy, | uor ophenoxy,
3-trifl uor‘ﬁﬁ?é?"?{%'i)%%%fwv'aﬂth? Ffi"f‘v'aaPEﬁ%lnFﬁ@Wl?WéYPd»&? fopmuiaterip pqtitemieiy |
phenoxy, amdeit beeniplifiee.itetatignsAndiekeniplést er ati on of this aspect of R conprises
et hers haviyng t : 2 - ' St ki r tituted
oyl S er Benifat e o A tng Brable bk Tt h B R ea ' &
2- met hy| phenoxySubsiitfed eiHnpthsieied avh- net hyl phenoxy, 2, 4- di net hyl phenoxy,
I2_- ﬁyanpph;anzx%/, i) 3hcy(a:ﬁt§)imn@wthis?s;@ﬁ?@m@ﬂ&é,etr{&é tRiviny hk@h@rﬁmé)#hOF&f&H%t he
ike. iii urther,d ferat. i.S. aspect, .o conpr,i ses, et hers havi ng
the formula -OR4 and _'IE-_Q Ubl%étbtggBglfqsp%{t@%%oal?ﬁu{r@%'ge@fof] hnfq}éaeséﬁﬁ/foﬁowﬁ’ﬁ pn-
iteration includes tliwtifosxpopie atR: pherexyviuctopberexya diiliersphenoxy, 4-
(2- met hyoxy) pheDOXy,flLb?opH@{o%Q&ﬁl)d?f% K%o?é-tﬁfﬁbﬁ&%%}/lﬁﬁ@ﬁ%ﬁa ,
3-[(N-acetyl)am no] ph noo>é<1¥ ?"h enz%[;? g& I oxrg)l -S-XI ,ﬂg’ld the like. B) R
uni ts enconpassing efer& SRR XY et riHtoRmenY! eheat: # Pelex n equal to 0)
and R4 is subsiit utAwther taradolbsthistaspestofiotammisesydthers havigfitierfeimuld -e0rit i on of
this aspect of R conpirE@ssBL@EPorAYINRGuLE Sl 3@%%&6%?&9%6 Eifbwing

unsubstituted heteroaryl. This iteration 1 nclu oW n

non-linmiting exanpl@8IMIRe eYATERIe: %‘-”Vlth,y'pB‘?ﬂOiXYﬁC”d‘i’%hy@J"?'PQXV'ﬁ’y’F‘PtﬂY'FﬁieQQW :

pyridin-3-yl, pyri diZ}4-dimethylpherdxy, Rhgaropkanoxy, 3-cyanophenoxy, 4-cyanophenoxy, 4-
ethylphenoxy, and the like.

iii) A further iteration of this aspect of R comprises ethers having the formula ~OR*
and R* is substituted or unsubstituted aryl. This iteration includes the following
non-limiting examples: (2-methyoxy)phenoxy, (3-methoxy)phenoxy, (4-
methoxy)phenoxy, 3-[(N-acetyl)amino]phenoxy, 3-benzo[1,3]dioxol-5-yl, and the
like.

B) R units encompassing ethers having the formula —-OR* (the index n equal to 0) and R* is
substituted or unsubstituted heteroaryl.

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

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

C) R units encompassing ethers having the formula ~OCH,R* (the index n equal to 1) and R*
is substituted or unsubstituted aryl.



ii) A second iteration of this aspect of R conprises ethers having the
formula -OR4 and R4 is substituted heteroaryl. This iteration includes the
fol | ow ngwoeRABG18d ti ng exanpl es: 2-am nopyrim di n-4-yl, @&od/ushgoisske. C) R
units enconpassi ng ethers having the fornula - OCH2R4 (the index n equal to
1) and R4 is substituted or unsubstituted aryl. 6 WO 03/080184

PCT/ US03/ 07635 i) A first iteration of this aspect of R conprises ethers
having the forrmula -OCH2R4 and R4 is substituted or unsubstituted

heteroaryl . Thi)s i t?\rﬂ?él hQQNo‘n%ﬂh%@%ﬁecﬁ&%c nﬂlng Vﬂtlﬂgs H'Q/f?wg tﬁemoqueg @C)fl‘?'ﬁpl es.
pyrlmd|n2yl pyrim -amno&/rlm I n-4-

4- ani nopyri m di n- 6- §nd Rp‘??‘l‘tlﬁ?[theé Oy yinsubstijedinglempapy. Tf}.‘ﬁ/‘ﬁ“{‘ii"ﬁ ingludgs theynd t he
like. ii) A second fdieviag harindingteRarsples pgietidiob-yRpwhedieiyi, Rahﬁwoﬁﬂm&cﬁah@r

neving e Lorml e a0 5 bpeRsbi el g apkile
non-limting eXanpl é§e°95‘9r‘tﬁréi‘9*i’-%ﬂ9&| aspepj Pt B wherpig g po etﬂefm?{‘/iﬂlih? fgrny|a)—et hyl ,

and the like. D R @I@ngs“ e@\amms&m@ @hh@ibgtmh}a&w%nbh&e%@wywwaTmQR4 (t he
i ndex n equal to 1)

2G5 Q10" carbocycl | LERITbeRs WE KBS N EFufh SRR Rt Elell GrndfY an
et her having the foRwuidip-3-gRhyhaod Relikes  unsubstituted C1-C4 |inear,

branched, ppr CF’-’t(hlnhscer@brlﬁﬂéssma-@ih%rs'h%ﬁﬁg%bQJF'mhIQQbHd@}% .h&t& Jq‘%llt@’f‘)'d?]gﬂ is
non- I|mt|ng e - net hypropyl, and

i's
the like. ii) a%g@efsaaf ‘l"’tslé*i’%ﬁ“ e&&é%ﬁ%ﬂ.Oéé‘ﬁg%@&@“ﬁVCk ¥ an et her havi ng the
fornul a - OR4 aid R4A firss iteration oS thistagpeetiofElis @4 elhbrieaing tHerfamakedR*and 8Ysl i ¢
al kyl. This iterati i
K o s, | veraL g&ubmdtgod@% nﬂé’?]r &Qachearv'opg,cfmr){l Hd .fefgahﬁ@mn@ésﬁ T
iteration of this aEOB%'E‘QW‘R'“i”Q eé?f“@?%@ﬁthh‘a‘?ﬁ%gsqpﬁ@y‘f GriunehyresRyl &l R4 i s
a substituted or umsutkstituted C3-Cl0O carbocyclic unit. This iteration

el udes  oyol P 0DYloce SUSLEREI Mo aediofih KEh Y PUSL ORI YL G5! ey

and the liKke. he" vari ous
aspects of R units &@c&b’bﬁﬁ%@jﬂ (t71004t“!‘i@ar Rjﬁ@@?ﬁwr Wﬁhﬁéﬁ%’l orisileeatien inclpdesdmgpr i ses

an amno unit havi nglidhgy At aisles: Batetn -3 gach
i ndependent|y: a) héréc{]tﬁgg n, or n%)ex [%SRGaRGt()) ]F%?a each Rea aéa?QR%{)@gre
S

i ndependent |y hydro tituted or unsubstituted C1-C4 |inear,
br anched, i) A third iteration of this aspect of R is an ether having the formula —OR® and R is a

substituted or unsubstituted C;-C1g carbocyclic unit. This iteration includes
cyclopropyl, cyclopentyl, 2,5-dimethylcyciopentyl, cyclohexyl, and the like.
The following are non-limiting examples of the various aspects of R units according to the

present invention wherein R comprises an amino unit having the formula:

RSa
/
__é_N
\R5b
wherein R*® and R™ are each independently:
a) hydrogen; or
b)  -IC(R™R™)R’;

each R*and R® are independently hydrogen, substituted or unsubstituted C4-C, linear, branched,
or cyclic alkyl, —OR®, ~N(R®),, -CO,R® ~GON(R®).; and mixtures thereof; R” is hydrogen,
substituted or unsubstituted C¢-Cg linear, branched, or cyclic alkyl, substituted or unsubstituted
heterocyclic, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; -OR®, —
N(R®),, —CO.R®, ~CON(R®).; R® is hydrogen, a water-soluble cation, C-Cy alkyl, or substituted or
unsubstituted aryl; the index m is from 0 to 5. However, the formulator is not limited to the

following exempilified iterations and examples.



or cyclic alkyl, -ORB, -N(R8)2i -CO2R8, -CON(R8)2i and m xtures thereof; R7
i s hydrogen, substituted or unsubstituted C4-Ce |inear, branched, or
cyclic alwglo3/osubstituted or unsubstituted heterocyclic, peahsns/omesed or
unsubstituted aryl, or substituted or unsubstituted heteroaryl; -ORB, -
N(R8) 2, -CO2R8, -CON(R8)2i R8 is hydrogen, a water-soluble cation, Cl-C4

al kyl, or substituted or unsubstituted aryl; the index mis fromO to 5.
However, the formulator is not limted to the follow ng exenplified
|terat|ons and_exanples. 7 WD 03/080184 PCT/USO§4Q 3(3 R ﬁ“
enconpassfthg rﬁd’@i‘ﬁ RNCAMPEFSING FASERS ATHY EPRS MPeIN hi§ G R840 Rsb i s
hydr ogen or Clh)@ﬁo@h iy C.-C gaikl), Bid Rélssubmmtetmt eﬁum‘utut&vsanbst hIEttQJD&m wowmt@r

het er oaryl , h&bd{;%éf%md?é““ ng the formula: H N R7 R6aR6b i) A first
iteration of t hi s aspect i1ncludes units wherein both R6a and R6b are each
hydrogen and R7 is aryl or substituted aryl, said units having the fornul a:
H NRL 2 Non-limting exanples of this iHeration include benzylam no, (4-
fl uor obenzyl ) am no, (2-anino-benzy|)an¥§ew (2- et hyl benzyl ) am no, (4-

met hyl benzyl ) am no, (4-nethoxybenzyl)am no 4- met hanesul f onyl ) benzyl am no,
and (4- propanesulfonyl)benzylanino i) M¥seand iteration of this aspect

i ncl udes units mher ne_un ot her
is nethyl, R7 s ar g‘ﬂ"f% ergt&gso{ {hiSLﬁSB%F QPWGS UE% ‘?ﬂh ?‘II p&ﬁgﬁ;&rﬁ]g qeg%%r mul a: H
N Rl2 U H3C Non- Ihydrd)gengneﬁamaryé@ sobstmuhed@ryl,tserdamlta)rrravingéhe\fér@ula

(a) - net hyl benzyl am no, and 1-(4- fluorophenyl)-ethylamno. iii) Athird
iteration of this aspect includes units rein both Réa and R6b are each
hydrogen and R7 is heteroaryl or substistuvred hetergaryl. Non-limting
exanples of this iteration include (pyrigin-/2-w t hyl am no,

(pyridin-3-yl)nmethylam no, (pyridin- 4-yl)nme am no, and
(i mdazol -2-yl)nmethylam no. B) R units enconpassing racem c ani no groups
wherein Rya i s hydr aggimitii$ axa@ipld8@bthisSteration include benzylamino, (4-
fluorobenzyl)amino, (2-amino-benzyl)amino, (2-methylbenzyl)amino, (4-
methylbenzyl)amino, (4-methoxybenzyl)amino, (4-methanesulfonyl)benzylamino,
and (4-propanesulfonyl)benzylamino.
if) A second iteration of this aspect includes units wherein one unit of R*® and R® is

hydrogen and the other is methyl, R’ is aryl or substituted aryl, said unit having the

——g——N R'2

Non-limiting examples of this iteration include (c)-methylbenzylamino, and 1-(4-

formula:

fluorophenyl)-ethylamino.

il) A third iteration of this aspect includes units wherein both R®* and R* are each
hydrogen and R’ is heteroaryl or substituted heteroaryl. Non-limiting examples of
this iteration include (pyridin-2-yl)methylamino, (pyridin-3-yl)methylamino, (pyridin-
4-yl)methylamino, and (imidazol-2-yl)methylamino.

B) R units encompassing racemic amino groups wherein R is hydrogen, R* or R
hydrogen or C4-C, alkyl, and R’ is substituted or unsubstituted C;-Cs linear, branched, or

cyclic alkyl, said units having the formula:



hydrogen or C-C4 alkyl, and R7 is substituted or unsubstituted Cl-C6

| i near, branched, or cyclic alkyl, said units having the formula: H N R7
R6aRsb 8wu03081880184 PCT/ US03/07635 i) A first iterati ®@aTafS03/ress aspect
i ncl udes units wherein both R6a and R6b are each hydrogen and R7 is
hydrogen or C1-C6 |inear, branched, or cyclic alkyl. H N Non-limting
exanples of this iteration include nethylam no, ethylamno, propylam no,

i so-butylam no, and cycl opropyl nethylam no. ii) A second iteration of this

aspect includesg units. wherein_gne un b i 50 en and t he
other is nethysj an@fﬁﬁnF@mﬁVﬁ %@We%ﬂm@ﬂg%%ﬁ?Wﬁﬂgﬁgo%fin éﬁ g Pfeyclic
alkyl. H N }-- R7hydia@nNodR’ wﬁwdmm@unﬂaﬁpmesr@mndhﬂsmuwdpa&Won i ncl ude

i sopropyl am no, and sec- butylamno. iii) A thlrd iteration of this aspect

i ncludes units wherein both R6a and R6b are eg hydrogen and R7 is
substituted C1-C6 |inear, branched, or cyclic alkyl. Non-limting exanples
of this iteration |nclude 2- nethoxyethyl and 2- nmet hoxy- 2- net hyl -
propylam no. iv) A fourth iteration of this aspéct includes units wherein

one unit of R6a and N%ﬁtﬁm'itlﬁ%r &?ﬁl%&tl&ﬁﬁgl%&ﬁéth){laﬁnlﬂ@tem{/‘amm%nd R7 is

substituted C1-C6 |inear anc , I c al 'imting exanpl es
of this iteration |ﬁ&%ﬁ@@mfdﬁ%P%V?mQOﬁﬁ?ﬁ%%?mp8WﬁVW§ﬁmﬁo and
1, 2- di et hyl - 24jret haxgeebrityileitibmer. thihspacturmidss enite anpr@msina gnit sficEhare Rifisno

groups wherein Rya is_ hydr n, 8, r IS
hydr ogen or nethyl; hé%raé_(ﬁﬂf‘%ug?‘eho&@@% r@%hﬁ%ﬁ%hbnsthp%'ggﬁeg%?g}e lh”ﬁé%égﬁ?hteﬁ? ed
Cl-C6 |inear, brancleeycliogkwbyclic al kyl, substituted or unsubstituted
het erocyclic, substituted or unsubst i t ut ed aryl or substituted or

unsubstituted heteroaryl; said units hau%agNthe f or mul a:
R?
HiC
Non-limiting examples of this iteration include isopropylamino, and sec-
butylamino.

if) A third iteration of this aspect includes units wherein both R® and R* are each
hydrogen and R is substituted C;-Cs linear, branched, or cyclic alkyl. Non-limiting
examples of this iteration include 2-methoxyethylamino, and 2-methoxy-2-methyi-
propylamino.

iv) A fourth iteration of this aspect includes units wherein one unit of R® and R® is
hydrogen and the other is methyl, and R’ is substituted C4-Cg linear, branched, or
cyclic alkyl. Non-limiting examples of this iteration include 1-methyl-2-methoxy-
ethylamino, and 1,2-dimethyl-2-methoxyethylamino.

C) R units encompassing racemic amino groups wherein R® is hydrogen, R* or R® is
hydrogen or ~CO,R®% R® is hydrogen or methyl; and R’ is hydrogen or substituted or
unsubstituted C4-Cg linear, branched, or cyclic alkyl, substituted or unsubstituted
heterocyclic, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;

said units having the formula:

H
/

<t
RGa RGb .
i) A first iteration of this aspect includes units which are derived from alkyl unit

comprising amino acids and amino acid methyl esters. Non-limiting examples of
this iteration include carboxymethylamino (from glycine), (carboxymethyl)-



HR7 /\-- 6b Rsa Ri) Afirst iteration of this aspect includes units
whi ch are derived fromal kyl unit conprising am no acids and am no acid
met hyl esworis/osMen-1imting exanples of this iteration i rCroe3 /07635

car boxymet hyl amino (from gl ycine), (carboxynethyl) 9 WO 03/080184

PCT/ US03/ 07635 nethylam no (from gl ycine nethylester), and

1- (carboxy)ethylamno (from alanine). ii) A second iteration of this
aspect includes units which are derived fromsubstituted or unsubstituted

aryl unit conprising amno acids and ani no. acid th
Non-limting exanpl e@eﬁh}‘l@r‘ﬂagfm(%j'YC&’&FF@XE}B@Z%%%WBXM ﬁﬂ”HP?e(HWaI ani ne)
and 1-carboxy- 2- ( 4-#@dgdmedxyphenyl ) et hylam no (fromtyrosine). D) R units

encorrpaSS| ng cC ral i gen,
cncompassi g, o RELGRBSBURS: GRS Sl HEHE B 91 B

heteroaryl, said uni®<Npbsi Hgd 2/t e psing: a”]‘ﬁ‘o aqidRAnd ggipo PP‘W%V&%@S

i ndi cat ed st ereochenmiad- lrnw.ngl exarfplbs haltidd (bc)%die&tfbdwanﬂilarﬁlh(b Groasetflaldnie) ates
units wherein R6b|sne R7'Sl?e§§4le(th stituted aryl. Non-limting

exanples of this i terg 2’ 4@P'dr8)8’p ammr?e ﬂ PR am no,
(S)-1- met hy) - | B@wqunmnﬁpﬁemwr)ﬂrﬁmtmrwnsmere(nﬁ 15 hygregdmy Rlis hydrogen, R
(2- ani nophenyl ).grez b}(blﬂWd’r‘\@ R’ .s(sﬁbst.iméae&rfayéubstltuté@arm hatleﬁa@nxéam&hx\mdﬂ no ,
(S)- 1-nethyl- thylphenyl)nethylamno and (S)-1-nethyl-1

- (4- met hoxyphenyf )° thylamno. ii) A second iteration of this aspect
i ncludes units wherein R6b is ethyl or hydroxyethyl, R7 is aryl or
substituted aryl. Non-limting exanples of fhis iteration include
(S)-((x)-ethyl benzyl am no, (S)-1-(4- fl_u%_o,p{henyl ) et hyl ami no, (S)-1-(2-
am nophenyl )-ethylam no , (S)-1-ethyl t hyl phenyl )am no , (S)-1-(4-
met hyl phenyl ) - et hyl am no, (S)-1-(4-net hownp yl)ethyl am no, and (S)-1-(4-
fl uorophenyl) - 2- hydro et am no, E) R units enconpassing chiral am no
groups wherein Whétéle'in 9@%@5@%%%& i s hydrogen, R6b

i) A first iteration of this aspect includes units wherein R® is methyl, R” is aryl or
substituted aryl. Non-limiting examples of this iteration include (S)-(c)-
methylbenzylamino, (S)-1-methyl-1-(4-fluorophenyl)methylamino, (S)-1-methyl-1-
(2-aminophenyl)methylamino , (8)-1-methyl-1-(2-methylphenyl)methylamino , (S)-
1-methyl-1-(4-methylphenyl)methylamino, and (S)-1-methyl-1-(4-methoxyphenyl)-
methylamino.

i) A second iteration of this aspect includes units wherein R% is ethyl or
hydroxyethyl, R’ is aryl or substituted aryl. Non-limiting examples of this iteration
include (8)-(o)-ethylbenzylamino, (S)-1-(4-fluorophenyl)ethylamino, (S)-1-(2-
aminophenyl)-ethylamino , (S)-1-ethyl-1-(2-methylphenyl)amino , (S5)-1-(4~
methylphenyl)-ethylamino, (S)-1-(4-methoxyphenyl)ethylamino, and (S)-1-(4-
fluorophenyl)-2-hydroxyethylamino.

E) R units encompassing chiral amino groups wherein R** is hydrogen, R® is hydrogen, R®
is C1-C4 alkyl, and R’ is substituted or unsubstituted C1-Cs linear, branched, or cyclic alkyl,
said units having the formula:

H
/
_%_N
N
R H
with the indicated stereochemistry.
i) A first iteration of this aspect includes units wherein R® is methyl and R’ is C;-Cg
linear, branched, or cyclic alkyl. Non-limiting examples of this iteration include

(8)-1-methylpropylamino, (S)-1-methyl-1-methoxyethylamino, (S)-1-methyl-2-(S)-

10



is C1-C4 alkyl, and R7 is substituted or unsubstituted Cl-C6 |inear,
branched, or cyclic alkyl, said units having the formula: H NR7 R6/ H
wi th the wodsositied stereochem stry. i) Afirst iteration @®CTHUSNZ0mSPpect
i ncludes units wherein R6b is nethyl and R7 is C1-C6 |inear, branched, or
cyclic alkyl. Non-limting exanples of this iteration include
(S)-1-methyl propyl am no, (S)-1-nethyl-1 -nethoxyethyl am no,
Egg - i rzre'él_hyl - ﬁ I( S) - 18 WO 03/ 080184 PCT/ US03/ 07635 met hoxypropyl ani no,

i met hy ro | am n
2- met hoxypr opyl ani n5¥ etfoxypr ‘5)9 E%Bn@'ﬂ2&"‘&?thy(5'%l'§gqr°’{yﬁfonq%'§%%cai”d(“cr'\?cl’ LG8 uni t s
wherein R6b is C2- Ca-nedtthoxyprepytanid. is C -C6 |inear, branched, or cyclic
al kyl . Non-1imfi ng(A %H%'.t@ tl?‘fofttlm Spl ét‘ﬁ{cﬁlﬁééjurhlts l/vﬂé:lJeH(i?b lga(}}alkyl and R’

- et hyl propyl am no oxyeth am no, ?{%Bl

('S) - met hoxypr opy! ani 'CGA'HEPV(%ﬂﬂcme%Ph‘SYP"O?'%tWr imaing e ‘?Fp‘?fgb'i/‘?géﬁjr‘f’ﬁo F) R
uni tﬁ gncorrpasa ng @Riuaals)aratiiprgyamps, (Eheetlyn -Rethaxyethylamthop@em-ethiRéa or R6b
is ydr ogen or en or
substituted or unsﬁ%% tﬁgiyb gpw,ﬁ%gﬁaﬁﬁﬁ ewgér%lgtgw@'?eﬁgxy&r%gﬁ%ﬁwg
substitut & or Rungsiereompagsing chire aming 95pEPs ‘&‘her@'ﬂlBst'$ ByGFasEn.GF erf’su'ﬁstl tut ed
aryl, or subst lhydﬂé &Logmwifsé hﬁdtﬁg@ﬁlohﬁétﬁvl QA is hygidyéh arpubstitufanor ng t he

formJIa H N elnlcat ere hems A first
iteration of tl’fi’%‘biéflﬁ%g Wﬁlg‘leﬁrdggncﬁe i € %?yi, kz);ls(r%gJ eorrlubse“ésnftdrt%)dm aryl unit
conpri sing am heteacyals, saimaditutadon onsaibstitlterbarylydr selstiifes! or yagubistiyied RetdieaVing t he
formula: H N Rlg ynifB8iabingkne YormBla:

X

R&>S “H
with the indicated stereochemistry.
i) A first iteration of this aspect includes R units which are derived from aryl unit
comprising amino acids and amino acid methyl esters, said units having the

formula:

H
__%_N/ R12
RE—C H 3
A\Y
0

wherein R® is hydrogen or methyl. Non-limiting examples include (S)-()-
carboxybenzylamino (R unit derived from L-phenylglycine).

ii) A second iteration of this aspect includes units which are derived from substituted

or unsubstituted alky! unit comprising amino acids and amino acid methyl esters.
Non-limiting examples of this iteration include 1-(S)-(carboxy)ethylamino (from L-
alanine).

R' is substituted phenyl. The units may be substituted by any “substituent” group
described herein above.

The first aspect of R' units relates to halogen substituted phenyl, for example, 4-
fluorophenyl 2,4-difluorophenyl, 4-chlorophenyl, and the like. A second aspect relates to methyl
substituted phenyl, for example, 3-methylphenyl and 4-methylphenyl. A third aspect relates to
trifluoromethyl! ring substituents, non-limiting examples of which include 3-trifluoromethyiphenyl.

Each R? and R® unit is independently selected from:

11



wherein R8 is hydrogen or nethyl. Non-limting exanples include (S)-((X)
car boxybenzylam no (R unit derived fromL-phenylglycine). ii) A second

i terati orwofo3msiigs aspect includes units which are derivedPCrarsoyuissi it ut ed
or unsubstituted al kyl unit conprising am no acids and am no acid net hyl
esters. Non-limting exanples of this iteration include 1
-(S)-(carboxy)ethylamno (fromL- alanine). R is substituted phenyl. The
units may be substituted by any "substituent™ group described herein
above. The fi rss asg‘%rt of %1 units relates to hal ogen substituted phenyl,
for exanmple, 4211 udVEBPERY® 2, 4- di f1 uor ophenyl , 4-chl orophenyl, and the

| i ke. A second baspestbstibltesta sngubstitiech§i-Cro Sydserartylgetedtegiiemy| , f or exanpl e,
3-net hyl phenyl and 4y net hylQ @Ry, brafeHeBbf ScrsRget rel ates to
trifluoromethyl ring substituents, non-liniting exanples of which include
3-trifluoromethyl phg'hyl . Efen@2 and R3 unit is independently sel ected
from 11 WO 03/0801i84 PCH/C03r0F685 a) hydrogen; and b) substituted or
unsubsti tuted Cl-Clqg,hydrocar | ected from i) Cl-Clo |inear, branched
or cyclic alkyl: ii ?")01-&8@%%‘%?% i) Cl-Clo heterocyclic: iv) Cl-Clo
het eroaryl . Amdypng e dednitions of QYRks ae! ayle heterogycliy pnd htgrparyiga ftes'dies o, and
het er oar yIr?agd R? urite bathe reként inientiolRAraincluddd ringd fosneaffroivhiangioe: groupd andent i on,

are included rings.for . ti i o the
13- i nydr gy e an. s M T uhisRAre e o SR ool R B, TleBRert bAENG R 00
one or mor go dyleaaeniigniThese unieisdudeni t s i ncl ude: a) -(CH2)i R9; b)

- (CH2) INRLOaR1gh; c)cmffH2)j CON(RL 1)2; d) -(CH2)jO00ON(R')2; e) and

m Xt ures there% ; m%%).@8%1bbs a cyclic ether unit, inter alia, pyranyl

and furanyl; R™a anc two R' units are taken together to forma

het erocycl i ¢ orc) het e@dngPN(Ri): conmprising from3 to 7 atons; j is an i ndex
fromO to 5, ngs angndeson@m,0 to 5. The first aspect of R2 and R3
relates to 1, 2-di hydraopyrazol -3-one ring scaffolds wherein both R2 and R3
are each hydroden. @ MXWESIPEAT i ncl udes the generic conpounds enconpassed
by 4- (R ) -Whefelr R-ipy cydlit direr-uityihibr dlia, Dyciny yod irgpylr BZ0dndR'Breetwo R' units are

taken together to form a heterocyclic or heteroaryl unit 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 R? and R® relates to 1,2-dihydropyrazol-3-one ring scaffolds wherein
both R? and R® are each hydrogen. One iteration includes the generic compounds encompassed
by 4-(R")-5-[2-R-pyrimidin-4-yl]-1,2-dihydro-pyrazol-3-one.

The second aspect of R® and R?® relates to 1,2-dihydropyrazol-3-one ring scaffolds wherein
R? is a substituted or unsubstituted heterocyclic ring and R® is a substituted or unsubstituted C4-C
linear, branched, or cyclic alkyl unit. One iteration includes the generic compounds encompassed
by 1 -(piperidin-4-yl)-2-methyl-4-(R1)-5-[2-R-pyrimidin-4-yl]-1 ,2-dihydro-pyrazol-3-one.

The third aspect of R and R® relates to 1,2-dihydropyrazol-3-one ring scaffolds wherein
R? is a substituted or unsubstituted C4-Cs linear, branched, or cyclic alkyl unit and R® is a
substituted or unsubstituted heterocyclic ring. One iteration includes the generic compounds
encompassed by 1-methyl-2-(piperidin-4-y|)-4-(R1)-5-[2-R-pyrimidin-4-yl]-1 ,2-dihydro-pyrazol-3-
one.

Non-limiting examples of the second and third aspects of R? and R® units encompass the

substituted and unsubstituted rings, inter alia, scaffolds having the formula:
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The second aspect of R2 and R3 relates to 1, 2-di hydropyrazol -3-one ring
scaffolds wherein R2 is a substituted or unsubstituted heterocyclic ring
and R3 i swaoskEsdtuted or unsubstituted C1-C6 |inear, bramaiseso7¢e¥ cyclic
alkyl unit. One iteration includes the generic conpounds enconpassed by
1-(piperidin-4-yl)-2-nethyl-4-(R )-5-[2-R-pyrimdin-4-yl]-1, 2-di hydro-pyraz
ol -3-one. The third aspect of R2 and R3 relates to 1,2-dihydropyrazol-3-one
ring scaffolds wherein R2 is a substituted or unsubstituted Cl-C6 |inear,
branched, or cyclic alkyl unityjand R3 is a subgtituted or unsubstituted
het er ocycl icring. One itgrati on i ncl udes tihe neri c conpounds

enconpassed by .
1- net hyl - 2- (pi peri di n-4-yl ) l4- fprF-5-[ 2- R pyrli %@Tﬁi, 2- di hydr o- pyraz
anphes of JAh “Sepond "bnd third aspects of R2 and

ol -3- one. Non-limti

R3 units enconpass thg, sibsti ed ‘andyungubst Rtuted rings, inter alia,
scaf fol ds havi ng the fovmul ax 12 V\D 03/ M184 PCT/US03/07635 O ORL RL N
R3 1 NCN R12 NNz bor " RRYIR R12 and R12 is

-[C(R13) 2] PC(O) 2R13, non-limti r\ll%Hexarrpl es of which include -(CH2) CO2H,
- (CH2) CO2CH3, -[ CH(CH3)] CO2H, (CH3) ] CO2CH3i - [ C( CH3) 2] CO2H,
- [ C( CHB) 2hAREH3{C(BI® z]pctmgwbémem Ilmmlhgjé)dampbalot whigifin¢lirle 4@HIA80:HThe fourth

aspect of I er® S
wherein R?H ﬂdpﬁgg %‘@g | nd(]e[ ﬁ’ﬁ* ﬂdﬁ &péi/ g aﬂ%ﬁ;ﬂ edpig)tz]ggg?? olr)lldof
this aspeéfteWaéf#réP'é%'e?@ﬁSrqfﬁ‘Q@C'ﬁher ein R2 and R3 units are the same, inter
alia, the generrhgfdmanama&s R a2t | rericbYd t,A-dhiRkdpyEazbl3-ERe ring scaffolds wherein

pyrim din- )[/:)] ﬁé I]R?i:\;il'r? %gc dr OdeRtYJ @é&nalkil Qﬁ% |t%%gon dOf this asgect relates to rings wherein

1,2-dieth yri'm ¥az10 - one.
However, & Bet Rhanis eseéh?ﬁaniei e*@raéq»ér@tggnerﬁ@pma@né%ﬁﬁmfy -4iR9-8d2-Bt i a, under

t he genel’ 'p9r|mlfj|ﬁf4[ﬂ{|113£ed|ﬂyd$d11ﬂl$ézbff-316rﬂﬁand 1,2-diethyl-4-(R")-5-[2-R-pyrimidin-4-yl]-1,2-dihydro-

?rglneZ p| %%Ig’logé Sy -4-(R)Y-5-[2-R-pyrimdin-4-yl]-1, 2-di hydro pyrazol -

1- (nor phol i n- 4-Howpve?; (e ner-exemplifjedas paris) indudeZoRpeHnds, riitd aka.4ingerttheigeperifi hydr o

- pyrazol - j )
aryl -4- (R (Srf%gﬁ([;é%ggstltuled' e{? q519t§'rdw 4- %)‘@Wﬁﬁ 4 H@Grimidin-4- yI] -1,2- dlhydro é&}zglcii o of

R2 and R3°0%ilt Oé}ﬁ‘ﬂﬁ%%%?ﬁ?%qr??ﬁ@)' FRFERR (H%f“@gf‘ﬁ)’ Qér(y?yérot Ry ?5&% ori es
descri bed 1heteddny-RelubsitucBary-exRpi2R-pydmigiounds! , 2xtieydei-pyrazot-BroR2  and are

each methyl, eté&’ectlon of R? and R® units and combinations thereof directly relate to the Categorles
described herein below. For example, compounds wherein both R? and R® are each methyl, ethyl,
or other lower alkyl, relates to Category IV analogs.

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

The analogs (compounds) of the present invention are conveniently obtained in the salt
form, for example, the trifluoroacetate salt, especially after removal of protecting groups with
trifluoroacetic acid as the last step in their preparation. However, the formulator may neutralize
the analogs, or convert them to another salt form without change to the efficacy of the parent
compounds. Also, the formulator, if convenient or practicable, will prepare a pro-drug which will
release the active compound (analog) upon uptake by the host. All of these variations are
encompassed within the present invention.

The first category of inflammatory cytokine release inhibiting compounds according to the
present invention are 4-R'-substituted-5-(2-R-substituted-pyrimidin-4-yl)-1,2-dihydropyrazol-3-ones
having the general scaffold with the formula:
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or other lower alkyl, relates to Category |V anal ogs. The anal ogs
(compounds) of the present invention are arranged in several categories to
assi st t hwofoesuBat or in applying a rational synthetic stParagy3/b6wssthe
preparation of anal ogs which are not expressly exanpled herein. The
arrangenment into categories does not inply increased or decreased efficacy
for any of the conpositions of matter described herein. The anal ogs
(conpounds) of the present invention are conveniently obtained in the salt
form for exanple, the trifluoroacetateg salt, especially after renoval of
protecting groups with trifluoroacetic a0|q as the last step in their
preparation. However, the fornulator, €utralize the anal ogs, or
convert themto another salt forn]MFt Wt nchange to the efficacy of the
parent conpounds. Al so, the fornmul ator i f'Hconveni ent or practicable, wll
prepare a pro-drug which will relea he active conmpound (anal og) upon
upt ake by the host. Al of these var j/ati Pns are enconpassed within the
present invention. The first categor i nfl ammat ory cyt oki ne rel ease

i nhi biti ng conpounds according to the présent invention are

4-R - subs b diasks Rt &TMqowggmgy&mdn n-4-yl) -1, 2-di hydr opyr azol - 3- on
es having the enera scaff formula: 13 MD 03/ 080184

PCT/ US03/ 07635 0 N~NHRN H INN: ﬁreln the first aspect of
Category | has the formula: O N~H R NH/ N QCHR),R4 Rl and R4 are
described herein belowin Table I.R i idex n can be 0 or 1. TABLE | No.
R R 4 1 4-fluorophenyl phenyl 2 4-flugrophenyl 2-fluorophenyl

O(CHy)R*

R' and R* are described herein below in Table I. The index n can be 0 or 1.

TABLE |

No. R’ R*
1 4-fluorophenyl phenyl
2 4-fluorophenyl 2-fluorophenyl
3 4-fluorophenyl 3-fluorophenyl
4 4-fluorophenyl 4~fluorophenyl
5 4-fluorophenyl 2,6-difluorophenyl
6 4-fluorophenyl 2-cyanophenyl
7 4-fluorophenyl 3-cyanophenyl
8 4-fluorophenyl 2-trifluoromethylphenyl
9 4-fluorophenyl 4-trifluoromethylphenyl
10 4-fluorophenyl N-methylpiperadin-4-yl
11 4-fluorophenyl 4-methylphenyl
12 4-fluorophenyl 2,4-dimethylphenyl
13 4-fluorophenyl 3-N-acetylaminophenyl
14 4-fluorophenyl pyran-4-yl
15 4-fluorophenyl 4-methoxyphenyl
16 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl
17 2,4-difluorophenyl phenyl
18 2,4-difluorophenyl 2-fluorophenyl
19 2,4-difluorophenyl 3-fluorophenyl
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3 4-fluorophenyl 3-fluorophenyl 4 4-fluorophenyl 4-fluorophenyl 5
4-fl uorophenyl 2,6-difluorophenyl 6 4-fluorophenyl 2-cyanophenyl 7
4-f | uor opwervgls@scyanophenyl 8 4-fl uorophenyl 2-trifl uor ecetusys/pleenyl 9
4-f| uorophenyl 4-trifluoronethyl phenyl 10 4-fluorophenyl
N- et hyl pi peradi n-4-yl 11 4-fl| uorophenyl 4-nethyl phenyl 12 4-fluorophenyl
2, 4-di met hyl phenyl 13 4-fl uorophenyl 3-N acetyl am nophenyl 14
4-fl uorophenyl pyran-4-yl 15 4- quorophenyI 4- nethoxyphenyl 16
4-f | uor ophenyl 3-ber*zc[1 3t-eh-oxpl - 4—ei-£uor phenyl 18
2, 4-di fl uor ophenyl 2 a%rophen%ﬁdﬂTgoamﬂwdlf uoroéﬁ%om Iuorophenyl 14
WO 03/ 080184 PCT/USO3/02635 ZOQQdMUUDquﬁropheny264MMDm9mmwhenyl 21
2, 4- difluorophenyl 26=g5 Ftyoropin 2, Ardi —2=Tlyanophenyl
23 2, 4-di f 1 uor ophenyl_3: %yannnhpﬁ\?%mp%ﬁ"' £l ||n?%§,\éh}§ Wi
2-trifluoromet hyl phenyl 2325 |2, 426ﬂﬁPW8W@Bﬂeny 4- t?PWFB@FﬁWethylphenyl 26
i, 4 dlhf: utﬁmplhenyl N rremn%/! w1 pesz, &-@Ifl[]orép}‘béhyl 272 24tr|ﬂljofrdm@lﬁwnhhﬁ,myl .
met hyl pheny 28 24—gdifldere A eHreth en

2 4-di Tl uorophenyl 3. N 4tetyl n?ﬁggﬁg @in D, 'ﬁm¥¥m@a®ﬁﬁﬁﬂ&l byr an- 4-yl
31 2, 4-di fl uor opheny]| 42®ethoxy©h€myMDM®EWZ,4 dHﬂh&ﬁWbph@dyMyl
3- benzo[ 1, 3] di oxol - 5Fyt5533 3=t 14 trhytpheny 34
3- trlfluoronethylphenvlzé f|uor%ﬁﬁﬁﬁg°ﬁ%§g 3- rlflﬁggﬁﬁgy%y] pheny|
3-f1uorophenyl ~ 36 3-tr281 ugr ondtfHRRIPpY! 4-r|uo@6ﬁw&ﬁywhmw1

29 2,4-difluorophenyl 3-N-acetylaminophenyl

30 2,4-difluorophenyl pyran-4-yl

31 2,4-difluorophenyl 4-methoxyphenyl

32 2,4-difluorophenyl 3-benzo[1,3]dioxol-5-yl

33 3-trifluoromethylphenyl phenyl

34 3-trifluoromethylphenyl 2-fluorophenyl

35 3-trifluoromethylphenyl 3-fluorophenyl

36 3-trifluoromethylphenyl 4-fluorophenyl

37 3-trifluoromethylphenyl 2,6-difluorophenyl

38 3-trifluoromethylphenyl 2-cyanophenyl

39 3-trifluoromethylphenyl 3-cyanophenyl

40 3-trifluoromethylphenyl 2-trifluoromethylphenyl

41 3-trifluoromethylphenyl 4-trifluoromethylphenyl

42 3-trifluoromethylphenyl N-methylpiperadin-4-yl

43 3-trifluoromethylphenyl 4-methylphenyl

44 3-trifluoromethylphenyl 2,4-dimethylphenyl

45 3-trifluoromethylphenyl 3-N-acetylaminophenyl

46 3-trifluoromethylphenyl pyran-4-yl

47 3-trifluoromethylphenyl 4-methoxyphenyl

48 3-trifluoromethylphenyl 3-benzo[1,3]dioxol-5-yl

The analogs 1-48 are non-limiting examples of analogs which comprise the first aspect of

Category I. The analogs of the first aspect of 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-chlorophenylacetate, and methyl 3-(trifluoromethyl)phenylacetate.

Scheme |: Preparation of First Aspect of Category |
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37 3-trifluoronethyl phenyl 2,6-difluorophenyl 38 3-trifluoronethyl phenyl
2-cyanophenyl 39 3-trifluoronethyl phenyl 3-cyanophenyl 40

3-trifl uowormewosnBphenyl 2-trifluoronethyl phenyl 41 3-tri fPlcwarsosretsby| phenyl
4-trifluoromet hyl phenyl 42 3-trifluoromnethyl phenyl N nethyl pi peradin-4-yl
43 3-trifluoronethyl phenyl 4-nethyl phenyl 44 3-trifluoronethyl phenyl

2, 4-di met hyl phenyl 45 3-trifluoronet hyl phenyl 3-N-acetylam nophenyl 46
3-trifluoromnet hyl phenyl pyran-4-yl 47 3-trifl uoronet hyl phenyl

4- met hoxyphenyl 48 3-trifl uoronet hyl phenyl 3-benzo[1, 3]di oxol -5-yl The
anal ogs 1-48 are non-limting exanples of anal ogs which conprise the first
aspect of Category |I. The anal ogs of the first aspe of Category | can be
suitably prepared by the procedure outljned herein]|b n the foll ow ng

exanmple, Rl is ¢-fl.-rophenyl howe g formul a rﬁably
substitute any st :terlal C npa ible with,this progedure; inter
alia, nethyl phe eet ate,. et hyINsg-&hl or ophenyl aceta d nethyl

3- (trlfluoronethyl)phenylace?% Schenme |: Preparationl of @yrst Aspect of

Category 15 WO 03/080184 PCT/ Uso3/ 0?83 F OO F WB Ha\ OCH3 + IN\
OCH3 YOH SCH3 M /N SCH3 1 2 Reagents and Condlti69§: (a) LDA, THF, -78
C 1Lhr. FOFO OCH3 bOCH3 / | OHOMN NM 'N S SCH3 2 3 Reagents
and conditions: (b) CQ38, CH2CI2; rt 16 hr. 2

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

F F
o] (0]
OCH; b OCl
—_—
= I OH = | 0
Nao. N N

NS

SCH; SCHy
2 3
Reagents and conditions: (b) CrOs, CHzClz; rt 16 hr.

F F
0 0
OCH,
_° 5 | NH
Z | o) =z | NH
Ny N NYN

SCHs SCH,
3 4
Reagents and conditions: (¢) H2NNHC(O)NHz, pyridine; 90 °C, 12 hr.

/N > /
=z | NH -z I NH
N\‘/N Nﬁ/ N
SCHy S0,CHy
4 5

Reagents and conditions: (d) Oxone®, MeOH/THF/H20; i, 1 hr.
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F/ 1 FO/ O OCH3 c _\ I NH ONH NI YNNYIN SO-~ SCE 3 4 Reagents
and conditions: (c) HZNNHC(O NH2, pyridine; 90 C, 12 hr. FF 00 NHtl NH
NH NH MNwON3MB018N SCH3 SO2CH3 4 5 Reagents and conditi @a3/US0s)768%one ,
MeOH THF/ H20; rt, 1 hr. 16 WO 03/080184 PCT/US03/07635 F F O O\ I | NH
NH NHe NHIN N_ N NO S02CH3 5 6 Reagents and conditions: (e)

phenol, NaH, THF, 1.5 hr rt. EXAMPLE 1

4- (4- Fl uor ophenyl ) - 5-f 2- (phenoxy) pyri m di n-4-yi 1- 1, 2di hydr opyr azol - 3- one
(6) The following is a procedure for the preparation of

2- met hyl sul fanyl - pyri m di ne-4- carbal dehyde, 1, adapted fromthe procedure

of H Bredereck et al., Chem Ber., 97, pp 3 o
F

| NH
NH

Reagents and conditions: (e) phenol, NaH, THF, 1.5 hr t.

EXAMPLE 1
4-(4-Fluorophenyl)-5-[2-(phenoxy)pyrimidin-4-yl]-1.2dihydropyrazol-3-one (6)

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
partitioned between 14 L of water and 5 L of ethyl acetate. The water fraction is extracted a
second time with ethyl acetate, the organic layers combined and concentrated in vacuo too afford
685 g of an oil which is purified over silica to 522 g of 4-dimethoxymethyl-2-methylsulfanyl-
pyrimidine.

The dimethyl acetal obtained above is then hydrolyzed to the free aldehyde by heating to
60 °C for 3 hours in 1 M HCI. Workup for neutral using ethyl acetate to extract the product affords
347 g crude product which is purified over silica to afford 2-methylsulfanyl-pyrimidine-4-

carbaldehyde, 1.

17



3417 (1964) included herein by reference. To a 12 L 3-neck flask under

i nert atnosphere is charged N, N-di nethyl -formam de dinethyl acetyl (801 Q)
and pyruwvo oalosiabyde di net hyl acetal (779 g). The m xturePC3/Usex0m65 t 0
reflux for 18 hours during which time the tenperature decreases from about
109 Cto about 80 C. The solution is cooled and nethanol (4 L) is added to
di ssolve the crude residue. The solution is then cooled to 20 C and
thiourea (892 g, 11.7 nol) is added. After allowing the mxture to stir
about 15 m nutes, sodium nethoxide (741 g, 13.7 nol) is added in 4 equal
portions over 1 hour while nmaintaining the solution tenperature in the
range of 18 - Pgep@ratidneof2i(ZFfluo@phenydtd-mexthyl$wfan§l-gyoimidingtylrHom

t enper at up gdro&?&ggﬁnicoac%&hy.téaﬁep AP %koli 995 U8 bl ihrPHds B! 25

hours whi | eact ature In e range of "17 - 29 C
Stirring i@ mehpiai\d:e@unonmﬂi%%émr@ola@ TH mrﬂléﬂﬁp%qda@ﬁrloew'serﬁéolw@ﬂwénm and

;Jnr eat(::t ed nf&g{yml Iudr&ﬂbﬂﬁ-a&e‘iaté & mg/ 86.7ymolNeaHF g0 e elsdlutions atrred®or@ @ 40
orr to produce aho r.esi ion

bet ween 14°4 361"7%?\‘2:1335” ‘é{}Hé“ &s ““8'? °€2t 'P?)a/ﬁwi%fg?yé{’%'m'% Eﬁ%k%(ﬁek&glaétﬁ% 9 §§'3
ext ract ed nanolseTHR@BA MiNEs addet depigé todibeteattion mixtee oBiyand ie ccbrﬁuy@adsforc@nbl ned
and concenf;rated —’7§°d’lﬂ§ﬁjfﬂetré%19tnﬁ1flé &Ue%he@%? pBurR th'ér}eéb'tllm Mtl@ﬁmtosaql%'&dsf i ed

over silicato hoxynet %% Xrlmdl ne. The
di met hyl &egaiad Na“b@ i HeRILPYS BhGSE 'st%ﬁct%wm% tafeo Ehﬁ %“88 %ehyde by
heati ng t @ombied;dfi (M3Sheuiierddnantl cbhddGiratedbivkeyp. fTbe croeeitesidlie i purifigd etdry |

acetate to, 31ER &ggﬁbAcW}%xMeg)rqH%ﬁo@%Lg g§°{ cﬁﬂ}? 0%31f4d31q@du9{a§%%|;(’%mh qEOfI s

purified over “8iI°Fi ¢y al dehyde,
1. 17 WO GRABE0TeH. PENMRSESP M’FBG@DC@@@Q’&(QQ ot 15 Hz, 21), 7.21-7.18 (m, 44,

2- (4-T1 uorsaphe D%lo)o 1z, bR, BEBY lsL.4 BAY H), BISIE 514 Az YH),-3B71y BHeEaMEpi oni ¢
acid net hybgﬁﬁl}tj@*) (2): To a cold (-78 © soI ution of lithium
I

dIISOpI’Op)? (21.4 nL of 2M solution in THF, 42.8 mol) in THE (70 mlL)
i s added dropwi se a solution of nethyl 4-fluorophenyl-acetate (6.0 g, 35.7

mmol ) in THE (we.mrat.onm@ (mhu.torﬁéwn)% @trhétﬁﬁgulfa‘ﬁw .;yrmh@ium ﬁi-s A& C after

whi ch a solution of 2- yri mdi ne-4-car

0 g,
36,3 mrolPToRIBT REId IR O IR PR E b CHE ST OR eoHea e
Stirring iThe Gidire Rstftled AGorddly fﬁmrmhea rédm teihP. & solugon df kre dhee@t(@on i s

TheaqueodtoBiiou f ARk SRERI BT -Sh A BLPPEHEHE mefflofiR S el
conbi ned, atlovesinl CHAESEA ML) Elahﬂ@ifié@bwmrtdﬂ‘@@h@mﬂm siseension. Vhe (pectioTlwixtere ifde

residue i sypay étfrdo‘?rdteﬁﬁkﬂgtraturesf'o} 1@}%&@&?@%{%’{&6%@@;% Airedhrroug aﬁ)aa of (769
of the desired ﬁrénu

MHz, CDCl :_Be itg- & ita 8 cogcenHatgd mlvaguol(qfd %V%Hj;sultn?g ﬁld’?e fé)u?%d ozﬁ_bsxllca %@"ég?’?,? J
= 9.0 Hz, Eﬂb&c/héia&&) {ochffod 37 & (48%Hsld) bf th destre@Broflakt ada yellbw4olidz ' H NV (30B. 67
(51 3H); H@C@@é‘?léﬂ QW@HZ ‘ﬁﬁ)el?%?& jan, zﬂﬁz 1H), 740 (dd. 4= 87, 5.4 Hz, 2H),

2- (4-fl uorophe anyl-pyrimd R//I
7.10 (1, J 7 Hz 597 s 1H) 379(3 3H§3263 s, 3H ESI/ St 321 0(M+H)

Preparation of 4-(4-fluorophenyl)-5-(2-methylsulfanylpyrimidin-4-yl)-1,2-dihydro-
pyrazol-3-one (4): A solution of 2-(4-fluorophenyl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-3-oxo-
propionic acid methyl ester, 3, (1 g, 3.7 mmol), semicarbazide HCI (0.653 g, 5.8 mmol) and
pyridine (10 mL) is heated at 90 °C for 12 hours. The solution is then concentrated in vacuo o
afford a semi-solid residue which is taken up in methanol and the resulting solid removed by
filtration. The filtrate is concentrated in vacuo to afford the desired compound as a white solid,

which is used without further purification.

Preparation of 4-(4-fluorophenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-1,2-dihydro-
pyrazol-3-one (5): To a solution of 4-(4-fluorophenyl)-5-(2-methylsulfanylpyrimidin-4-yl)-1,2-
dihydro-pyrazol-3-one, 4, (3.0 g, 10 mmol) in THF:methanol (100 mL of a 1:1 mixture) is added
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propionic acid nmethyl ester (3): To a suspension of Cr03 in CH2Cl 2 (300 i)
is added pyridine. The mxture is stirred vigorously for 1 hour at room
tenp. A swbusiensof the crude 2-(4- PCT/US03/07635

fl uor ophenyl ) - 3-(2- et hyl sul f anyl - pyri m di n-4-yl) - 3-hydroxypropi onic acid
met hyl ester, 2, prepared above in CH2CI2 (50 nlL) is added dropwi se to the
chrom um suspension. The reaction mxture is stirred at roomtenperature
for 16 hours, diluted with ether (1 L) and filtered through a pad of
Celite. The filtrate is congentrated in vacuo a}@ g Cr?esu Fq%l due is
purified @rr?@r'S%rrqlléaneb@’é}%”edp@éré?'%i?%{ﬁﬁg}on?%”ﬁﬁ #§ 9g¢mge i{‘s‘% d) of
the desr r @d). pthe dasetiorais stireyid| Hoowat smii tdmpdrktubdy/RIuteBi00th alykiéous GBIACR) arlsl 8.79 (d,

o o tirhe it Syl T‘ate4 ﬁ'le}?%gfn%l rs afe é’c@ntﬂn@g drred‘anacgnceﬁtrﬁed'iz
ESI / VB: gé(lvgio’?gwmg tép%ggé\wepgwdw ich rjitjr)zleg wrthout further purn‘rH;tron 63 (s, 3H);

4- (4-fluorophenyl)-5-(2-nethyl sul fanyl pyri m din-4-yl)-1, 2-di hydro-

pyrazol -3-one (4): A so j gn_of A -
2-(4-fluor ophe&ﬂf%’?'lagf)f' Qk ﬁ%‘ﬂ;‘}?“s"ﬁi“?“gﬁyﬁ'[? 59‘??"@1"9%“ 'd' 4 %1 G ydrolp Xralzglm C

aci d met hgloneg)efo adpluifch ofpheBol70.66r0] 7.08 mmal) ndiF2 rnilg isfadrieq f@)ﬁ*ﬁ@?‘l@ 5818

mmol ) and, t%llg\rvé‘bebr%ferl'&lm of'tﬁerg 4361 fRbrogitn{) g-(?é m%%ah&'dﬁ‘&‘ryp rﬂﬂdrﬁ-@lyl)ll on is

t hen concen vacuo ord a sem -sol ﬁ dlg_ﬁ: LS: i s taken
up in net hasdydamyrares- qnés’ijP'EePﬁrﬁd SePN@LPVEitoR e 00?7 m'f”io ! M- THE filtrate
I S concentdagiofthiktiire iagtied top 1 athboms dt rtobm tahqsoratard, dilotep eiimaqueeusaNaltiQ@@ndol i d,
whi ch is yse: te\é\"w I{'@\é{% vgfhreﬁr{}ﬁicet%%” ?Fhrﬁ) [e.lyerg) éf‘e%h@ﬁﬁb?%n@é over MgSO,, and

4-(4-fluo op eny anesul P I n-4- r o-
pyr azol - 3c@1¢@nt(arga)j in wapugtcsqjﬂo[ﬁth@efu% pro uct which is purified over silica 100% E OAc,

4-(4-11 uordpmwhb%%écﬂﬁlﬂﬁﬁlayﬂo%tmfd@fﬂw dRyitddrprétiut ab-alelovis o,

di hydro- pyrazol -3-one, 4, (3 g, 10 mmol) in THF: nethanol (100 nL of a 1:1
m xture) is added 18 WD 03/ 080184 PCT/ US03/ 07635 dropw se a sol ution of
Oxone(r) (pot a3ké iohoviey ax yomitting dxamelps ofzemgowds framikeiryt specheli@@iedPydo

m). The peact erEréosbysthé ;'Srl')@éiilur% Rebedteréifamavbenperature, diluted with
agueous NaH extract th The organic

acet
| ayers are conBi %EBG“OBYHVE'H'd'”a"rP@ AC%HL:’@WP*P%‘%"&:&IZ O{}Wgr@ ?8 %fford the crude
desi red producs-[ae-kyrexsphesed)ppinidnutylf @ fheoppenyl)- LE@&‘WFQWWZPI‘%Q@Q’ ation of

4- (4-Fl uorophenyl, %4#@&&%%9@@ M,)r.rawzr ﬁzﬁ%rrruérowdnylir aqu@aregﬁw@m - 3-one

(6): To a solutio % !% CE&' i s added NaH
(0.24 g, 5.91 SierA-H- PPBW'P*EﬁN@W wyme?'rs%r'm (Adtrorphenyiy &y Pyl o
4- (4- f | uor ophemyb-)3-R-AceyprRdnbansamidirenyl-4Afiustoghenys-1 2 dikydropyrazol-3-one;

THE (2 m0) . ThE EReGErPanam AR ERILAL, DILELMAEPY 2 dneprtia Sofky o) 11

THE (2 m). ure is ‘st ) ours at_room
t enperature, d|5r[&(9eauvmmnen@qunemﬁaﬂecﬁ figprgehesyl-# aHeeomr#aR-3-0ice with

ethyl acetate. sThe- ﬁﬁ&@ﬁHeﬁO)l fyRhRinak@-~@rboebny Rl pethyorepyradySerd; and
ST ea ( 100% EPdk %Hz"arisq‘%'%‘w' s S S T P Rt
product as a yeHb-Sy-(sohdtigibeivay)pywiidivil-yi4-g4-tuorapheny) i, 2-dinygrapxargdeseof
conpounds from [gg@ Lkt AR %o%@gﬁfmi&ﬁh-‘?ﬁlﬁ(lfrdorop%@ﬁyr)b@z-&Fr;%l?&iy%gorl%yontehe

procedure descrl Herein
5- (2- Phenoxypyri m di n-4-yl)-4-(4-fluorophenyl)-1, 2-di hydropyrazol - 3- one;
A second aspect of the Category | inflammatory cytokine release inhibiting compounds

according to the present invention have the general scaffold having the formula:
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F-%Z-(Z-Fwdroxyphenoxy)pyrinidin-4-y|]-4-(4-f|uorophenyl)-l,z-dihydropyrazo

- 3-one;

F-%Z-(4-Hydm0m&phenoxy)pyrinidin-4-y|]-4-(4-f|uorophenyl)PCIBEnNthsopyrazo

- 3-one;

5|[g-(Z-N—AcetyIphenoxy)pyrinidin-4-y|]-4-(4-f|uorophenyl)-1,2-dihydropyraz

ol - 3-one;

5;[%-(3-N—Acety|phenoxy)pyrinidin-4-y|]-4-(4-f|uorophenyl)-1,2-dihydropyraz

ol - 3- one;

g [ 2- (2-Cyanophenoxy)pyrinidin-4-y|]-4o(4-fluorophenyl)-l,z-dihydropyrazol-
one;

5-[2- (2- Fl uor ophenoxy) pyri m di n- 4- ﬁ

- 3-one,

55[2-(4-FIuorophenoxy)pyrinidin-4-y| \:(4-fluorophenyl)-1,2-dihydropyrazol

- 3-one;

5- (2-Benzoxypyrimdin-4-yl)-4-(4-flu &eﬁ?en -1, 2-di hydr opyrazol - 3- one;

5-[2-(S)- (a-net hyl benzoxy) pyri m di n-4-yl [N%4 (4 fl uor ophenyl ) -1, 2-di hydr opyr

azol -3-one; e

5- [f gR) (a- met hyl benzoxy) pyri m di n- Vi yI]I# (4-fluorophenyl) -1, 2-di hydropyr

azo one b A3 pEe] of t. t. fil AY

rel ease i H’H?rﬁ‘nt':?ﬁgﬁr%npo ndareé:i %cgp%d r%?elﬁgé{%%n Tabl'él II é}'pg &tﬁ\eeen eﬁﬁ%@ﬂdﬁgted

gener al sebdvedd preseationie analodsef el Wha@w ®3$ 0@@!@%@6‘?7‘3@8@3/@?'6% O 1

NH R NH pahhdRRéo _Ipdgélkb std¥elenBrhistry\i8 By Beompased Win thaReoddlof fle@est@acr i bed

herei n bel ow ] le Il. The stereochenistry indicated above is present

for the afd%s 8@9?3$re |1 when R6b or R7 is not hydrogen. However,

anal ogs having the opposite stereochem stry are equally enconpassed W t hin

NH
ﬂ{fluorophenyl)-l,Z-dihydropyrazol

the scope of the second aspect of (k&ﬁgﬁgm'll. TABLE Il No. RRa RR 49
4-f | uor ophenyl H phenyl 50 4-f|uorophenyl H H 4-fluorophenyl 51
4-f1 uor opheMyl H H 2-am Rophenyl |52 Bt | upr ofheny| H H 2- m&t hyl phenyl| 53
4-f | uor ophenyl H 44n@b£mﬁ@menyl 54 - Iuorqphenyl H H 4pmeaylhoxyphenyl
55 4-f| uorepheny—H-H o 4 propanresui-Fony Yeh Sp—4—Hperophenyt—HH
3-benzo[l,3“ i oxol - &Wmﬁg?n -fl uaroph n;ﬁhH ﬁiovr din-2#$°ﬂmH&Wy' ”

51 4-fluorophenyl H H 2-aminophenyl

52 4-fluorophenyl H H 2-methylphenyl

53 4-fluorophenyl H H 4-methylphenyl

54 4-fluorophenyl H H 4-methoxyphenyl

55 4-fluoropheny! H H 4~(propanesuifonyl)phenyl

56 4-f|uorophenyl H H 3-benzo[1,3]dioxol-5-yi

57 4-fluorophenyl H H pyridin-2-yl

58 4-fluorophenyl H H pyridin-3-yl

59 4-fluoropheny! H methyl phenyl

60 4-fluorophenyl H methyl 4-fluoropheny!

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

69 4-fluorophenyl H H H

70 4-fluorophenyl H H methyl
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58 4-fluorophenyl HH pyridin-3-yl 59 4-fluorophenyl H nmethyl phenyl 60
4-fl uorophenyl H nethyl 4-fluorophenyl 61 4-fluorophenyl H nethyl

2- am nophwowB/08@84 4- f | uor ophenyl H net hyl 2-net hyl phenyl PE3/U403/0766F ophenyl
H net hyl 4-net hyl phenyl 64 4-fluorophenyl H nethyl 4-nethoxyphenyl 65
4-f| uorophenyl H nethyl 4-(propanesul fonyl)phenyl 66 4-fluorophenyl H

nmet hyl 3-benzo[ 1, 3] di oxol -5-yl 67 4-fluorophenyl H nethyl pyridin-2-yl 68
4-f | uorophenyl H net hyl pyri din-3-yl 69 4-fluorophenyl HHH 70
4-f | uor ophemIl—H-H met hyvl WO 03/080184 PCTFH/ UsS03/07635 . 71 4-fl uor nnheny|
H H et hyl 3 altl uoroffr’ﬁ@ﬁinyll-l Hv nylH 73| 4-tTuor dphenyl I-?tm"cicl opr opyl|
74 4-fl uoroﬁhen;l H Hfmpmbkndmb(yl 75 44fl upr openyll H H rrethwkyrret hyI 76
4-fluoro llel-yér HHn L‘TB ér‘f _'7 A=f+uo Uplllglly'i H-H1— =1
-nmethyl etlhyl — 78 4-fluor g’éﬁ X - H |79 4-f| dor ooher}/\z*fS methyl |H 80
4-f1 uor ogherf¢l 1 net Hyfuoipahgnyi 81 4-fHuor ppheflyl H net hypycloheyl 82
4-f | uor oghengl™ H net myfluohbbﬁ%'yl 83 A-TTgorophenyl H[met nyhetﬁdk%gtﬁylopyl 84
4-f | uor ophepy—Hnet cyclohexyll 85 4-fl uorophenylH
met hoxymsth)7 $6 4- ﬁTf[TBPbe%'nyl H methyl et h'iyet hyl ﬁ*?th@@embr ophenyl H
met hyl 1 |- hydroxy-1 -deblphetyhyl 88 4-ifl u:)roplhenyl Hi h‘j&frdi)(yh m@&ﬁdﬂwyl 89
3-triflu renyd 9P—3=t++Hooromrethy ||C|| —H
) fluglophenyl % %C) y

met hyl 4-ifl uor ophenyl 8TP v i £ 1 ubr onet hy phenyl H net hyl ‘am_nopheny!

79 4-fluorophenyl H methyl

80 4-fluorophenyl H methyl methyl

81 4-fluorophenyl H methyl ethyl

82 4-fluorophenyl H methyl vinyl

83 4-fluorophenyl H methyl cyclopropyl

84 4-fluorophenyl H methyl cyclohexyl

85 4-fluorophenyl H methyl methoxymethyl

86 4-fluorophenyl H methyl 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-trifluoromethylphenyl 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-trifluoromethyliphenyl H methyl vinyl

103 3-trifluoromethylphenyl H methyl cyclopropyl

104 3-trifluoromethylphenyl H methyl cyclohexyl

105 3-trifluoromethylphenyl H methyl methoxymethyl

106 3-trifluoromethylphenyl H methyl methoxyethyl

N
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92 3-trifluoronethyl phenyl H nethyl 2-nethyl phenyl 93

3-trifluoronethyl phenyl H nethyl 4-nethylphenyl 94 3-trifl uoronethyl phenyl
H net hyl wormnsmsyphenyl 95 3-trifl uoronet hyl phenyl H ne®lyluso3/07635

4- (propanesul fonyl ) phenyl 96 3-trifl uoronethyl phenyl H net hyl

3-benzo[ 1, 3] di oxol -5-yl 97 3-trifluoronethyl phenyl H nethyl pyridin-2-yl
98 3-trifluoronethyl phenyl H nethyl pyridin-3-yl 99

3-trifluoromethyl phenyl H nmethyl H 100 3-trifl uoronethyl phenyl H nethyl

met hyl 01 3-trifluoronethylphenyl H methyl ethyl 102
3-trifluprdfét Hyl pridkgromatgbeiyl i nyH 103 BetYi £l udryfevalMeR¥aYY H
met hyl cyclepr apyB-triflli@dmatiyibhddytior omeHhyl phengthylH [met hyl  cgobivhexyl 105
3-trifl ueromethyl pheny—H-rethyl—rethoxyrethy—31063-triHuoromethytphenyl
H et hyl met hoxyet hyl 21 WO 03/080184 PCT/ US03/07635 107

3-trifl uor orret biilziphanerinetiateesuvplas tompgudd Byas-alconyasienistartingpoint thggnalogs
3-trifl “0%&-'1‘88‘é}bé'o%?s”éﬁcorh\oé@émi{hinjtﬁé&écﬁ&ibh bzhi8 GatbGtrPEdRIS Ak®R prépakedas

conmpound as a convenient starti nng gm nt the a]n pgg 49- 108 and ot hers
enconpass BEh@PIoRpdyre pHinge Berpin BeiPWn Inghe Pofwdng.expmplsr§ R AU esarheny KPP
pr epar ed thaYorinbRtopmag ealiablg saistituieraay stheing mateba lcompatbie with ¢hif wbéesmienigteex anpl e,

RLis 4-fl ' |
! RSRSRL e iy yfBEBL ET ABsg  on

starting At & | S “procedur e, er ali
phenyl acegeetade. net hyl 4-chl orophenyl - acetate, and net hyl
3-(trifluoronethyl) phenyl acetate. Schene |Il: Preparation of Second

Aspect of Category | I:Schtl-:-:meollz FerNaIF'atior’NQ S%cyr% A\s"f)'eét%f C]a\leéc% ﬁ SOZCl.' 43 G

F
. o)
o)
| NH
| NH 2 5 = I NH
=z | NH Nﬁ/N
N
H” N y
SO.CH; :
5

CHy
7

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

EXAMPLE 2
2-(4-Fluorophenyl)-3-[2-(S)-(1-phenylethylamino)pyrimidin-4-yl]-6.7-dihydro-5 H-

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): Crude 2-(4-fluorophenyl)-3-(2-methanesulfonyl-
pyrimidin-4-y})-8,7-dihydro-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) & 8.18 (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),
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5 7 Reagents and conditions: (a) (S)-((x)-nethylbenzylam ne, toluene, 140
C, 12 hr. EXAMPLE 2

2- (4- Fl uowophesyBy - 3-f 2- (S) - (1- phenyl et hyl am no) pyri m di nP€TSO3/67635 di hydr o
-5H pyrazol ofl , 2-al pyrazol-I -one (7) Preparation of

2- (4-fluorophenyl)-3-[2-(S)-(1-phenyl et hyl am no)pyrimdin-4-yl]-6,7-

di hydr o- 5H pyr azol o[ 1, 2-a] pyrazol -1-one (7): Crude

2-(4-f1 uorophenyl ) - 3- (2- met hanesul f onyl -

pyri m di n-4- hydr r I epar ed
her ei n abﬁ%yb(j@ ﬁ'@ %10@3;@[%9?@& é% )L’%g 59'%&%{?3% gﬂgq 673 (10 5
nL, 81.6 ma®(d JES.5di=5 86); HEMSqalcﬂMr@&h@F(\l&@(l\ﬂm)'l 4113Hé8?,é@mlﬂt4161‘939ﬁ1 xture is
heated to 140 C for 12 hours, cooled to roomtenperature and the soI vent
renoved in vacuo. The resulting residue i.s purified over sil C{IL

Et OAc/ hexanes) The&secaid GiegoyRbin Rty CHpi EPaWPWPIt"{gc?OﬁI‘?ﬁ‘I"@@ a%@ "Wofh Tabl e
I I 1H NMRe paR6nt Muntiol¥s BR'-&ib8titdi8d-6-@-R-sdbstitubedipykitnidini4-y)-1 ,2-Aihvd@epyredl-3- m

7.04 Hy, 6.39 (d, J =5.1 Hz, 1 22 WO
o8 bs0104 %é%%&%‘ﬁ?&%g%s%fg'géﬁ?%&@“”%H), 510 (m 1 H). 3.97 (d'lt_? J =
7.5, 7.5, 7.5 Hz, 2.45 (bd s, 2H), 1.67 (m 2H), 1.60 (d, J = 7.5 Hz,
3H); HRMS cal cd for C24H22FN50 (M + Hpt+ 416.1887; found 416.1897. The
second category of inflammatory cytoki eNJ,eal ease inhibiting conpounds
according to the present inventiog
4- R1- substituted-5-(2-R-substituted-p
ones having the general scaffold with
o(CH2)nR4 wherein the first aspect /o
a substituted or unsubstituted ring
branched, or cyclic alkyl unit, and 8'?% nis 0, as defined in Table
[1l1 herein below TABLE Il No. R R R RC’99 4- fl uor ophenyl piperidin-4-yl
met hyl  phenatbin thklidst 4spdctiafCapegeny yil coppyies iR comptising arsebstiftitedor lupsdibsiityierhiéngy |

111 4-t URE 9(9%?@%!; a@}eﬁ Ilﬁe%,@ra%cﬂéd, 5%%I¥|alk§l uh%%ﬁ@ﬁbémb%mﬁlls 0, as defined in

Table lil herein below.

|

FM.di n-4-yl)-1, 2-di hydropyrazol - 3-
he formula: 0O R3 N~ RN R2 ~N
INgategory Il conprises R2 conprising
conprising a C1-C4 linear,

TABLE [lI
No. R' R® R° R*
109 4-fluorophenyl piperidin-4-yl methyl phenyl
110 4-fluorophenyl piperidin-4-yl methyl 2-hydroxyphenyl
111 4-fluorophenyl piperidin-4-yl methyl 4-hydroxyphenyl
112 4-fluorophenyl piperidin-4-yl methyl 2-N-acetylaminophenyl
113 4-fluorophenyl piperidin-4-yl methyl 3-N-acetylaminophenyl
114 4-fluorophenyl piperidin-4-yl methyl 2-cyanophenyl
115 4-fluorophenyl piperidin-4-yl methyl 4-fluorophenyl
116 4-fluorophenyl piperidin-4-yl methyl benzyl
117 4-fluorophenyl piperidin-4-yl methyl (S)-o-methylbenzyl
118 4-fluorophenyl piperidin-4-yl methyl (R)-o-methylbenzyl
119 4-fluorophenyl N-methylpiperidin-4-yl methyl phenyl
120 4-fluorophenyl N-methylpiperidin-4-yl methyl 2-hydroxyphenyl
121 4-fluorophenyl N-methylpiperidin-4-yl methyl 4-hydroxyphenyl
122 4-fluorophenyl N-methylpiperidin-4-yl methyl 2-N-acetylaminopheny!
123 4-fluorophenyl N-methylpiperidin-4-yl methyl 3-N-acetylaminophenyl
124 4-fluorophenyl N-methylpiperidin-4-yl methyl 2-cyanophenyl
125 4-fluorophenyl N-methylpiperidin-4-yl methyl 4-fluorophenyl
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112 4-fl uorophenyl piperidin-4-yl nmethyl 2-N-acetyl am nophenyl 113
4-fl uorophenyl piperidin-4-yl nethyl 3-Nacetylam nophenyl 114

4-f | uor operwglosqaBperi di n-4-yl nethyl 2-cyanophenyl 115 4pCIrasospieeny|
pi peridin-4-yl nethyl 4-fluorophenyl 116 4-fluorophenyl piperidin-4-yl
met hyl benzyl 117 4-fluorophenyl piperidin-4-yl nethyl (S)-a-nethyl benzyl
118 4-fl uorophenyl piperidin-4-yl nmethyl (R)-a-nethylbenzyl 119

4-f1 uorophenyl N-nethyl pi peridin-4-yl nethyl phenyl 120 4-fl uorophenyl
N-nmet hyl piperidin-4-y| nethyl 2- hydroxyphenyl 121 4-f| uoropheny

N- et hyl pi pebi df rf-diojaphanyt y IN-BethYRPS P nl i metido| 41 uorB%‘ﬁ@nyl

\- et hy| P peiT df Te-Aroydlonet Ny IV-aeibiparkiyl ey naptsny|  15-cAméthyimnapheny
N- met hy| p_l_p_el"l d n A-vl met \l| vl amri-hephemd—124—-4- £l verephem

N- et hyl i p&Pi df ri-PHoSAPhERY hy |V 'ﬁetév%ﬁ%ﬁﬁ e AR u@%ﬂ%‘h’aﬁ’enwﬁ““
N et hy! BT prol d) ne-Hofdpherst hy' Zmbrbheinapheny | @@ny] 03/ 0801nACT/ US03/ 07635

126 4-f| yergpheny) ret-hyHptper H .We{—rﬁg. rbeﬁiﬁj‘?j‘;—d—q-ﬁgvmp-kenyl
N-net hyl pi p@p 4%0“1 ﬁ?nay vl Jfrb'ﬁdﬁn'ly vl banzvt v 28~ 41110y dphenyl
N- et hyl pi pefi d ré-flioydphest hy | (mrp@phnﬂtyhyl benesthyl 129 44-hydieweisndny|

nmor phol i = e yi apropn o hyT
AN e M i AT B o s
in-

132 4-f | Yor Ghehyd-TuesPBedN i |n- 4-9PPRRIRAT 2- N-ReIBYy | and-ARSRMRGMOPRER
j; : uor of hefgy;: ‘rmmjwdghanyﬂ yI rrrabnbydl|na=yﬁ\l- ac =tryétayfri nophergydyandpBdny!

= uor OF‘..S”". nh TOT1 T ety r—z—cyat 1) Inn"I 135 A= Il I
nor phol i n-41-:¥7-l 4ﬁ%ﬂr°pﬂe'1"yl uorop'ﬁ%rﬁg‘/?llnﬁf';,G 4 Fnﬁ% oahenvlfﬂdo*og M rnczybl
met hyl benzids l%flmardplharm ophenrybrpmimﬂh/d)l i n 4methyl et hyl (SPertiylmat hyl benzy!

138 4-f1| yorppghenyl TT=4= -~AsRI Nyt D
4-f 1 uor of hem?l \I—%‘?:dg)é/dﬂgrlﬁycl)e Mbrgﬂ&m%t hy 'ﬁ?\@ﬁv ﬁ}zoyhethﬁﬁgﬂhpm

N-acet yl i ptd6i d n4f4u0)0¢Phﬁ@’d hyI Zmﬁf)ﬁﬂ?“ﬁ)@;b‘bhen /1 methyl1 | 4- fK‘ﬁ)cﬁ‘@S‘B‘ﬁé’?ﬁﬂZyl
N acet yl p p.pggl d Mz- ﬂuOyéphg,W] h INﬁééigﬁgﬁé?ﬂMpﬂJﬁn |metg,§}4 A=TTuor grhanyl

N-acetyl piperid n- 4-yl acetyl am hopheny 143 4-£ 1 yoropheny
N-acet yl pi p&Qi d ﬂu%/prhPr@’ﬂ h 1 Nacqpipesiirdst hoBREHY| 142 PVERE oheny
N-acet yl Qi pefi di Nz-fudydphBmi hle%cétM@,miahelnwl méthyl41 T T uon-ophieyyphenyl

:T

j'

N-acetyl p p%{zi A -Afuo\’rlcl)pheny‘l W N-acetylplper?afvr% Ty;l\' y methyl 2-N-acetylaminophenyl
143 4-fluorophenyl N-acetylpiperidin-4-yl methyl 3-N-acetylaminophenyl
144 4-fluorophenyl N-acetylpiperidin-4-yl methyl 2-cyanophenyl
145 4-fluorophenyl N-acetylpiperidin-4-yl methyl 4-fluorophenyl
146 4-fluorophenyl N-acetylpiperidin-4-yl methyl benzyl
147 4-fluorophenyl N-acetylpiperidin-4-yl methyl (8)-a-methylbenzyl
148 4-fluorophenyl N-acetylpiperidin-4-yl methyl (R)-a-methylbenzyl

The following is an example of the preparation of compounds encompassed within the
first aspect of Category Il analogs according to the present invention.

Scheme Ill: Preparation of First Aspect of Category Il

Reagents and conditions: (a) HeNNHCHa, CHClz; -78 °Ctort, 2 hr.
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146 4-fl uorophenyl N acetyl pi peridin-4-yl nethyl benzyl 147 4-fluorophenyl
N-acetyl pi peridin-4-yl nmethyl (S)-a-nethyl benzyl 148 4-fl uorophenyl

N- acet yl pwpeasiosiite4 4-yl et hyl (R)-a-nmet hyl benzyl The fol | ®@@irngos/e76an

exanpl e of the preparation of conpounds enconpassed within the first
aspect of Category Il analogs according to the present invention. Schene
[11: Preparation of First Aspect of Category Il Fp F aoO Cl N CH3
NH2 8 Reagents and conditions: (a) H2NNHCH3, CHZCI2 -78 Ctort, 2 hr.

24 WO 03/080184 PCT/US03/07635 OE/ O F/ I ©+ b NCH3 CH3 N C N HEN

NH2 Boc NBoc 8 9 Reagents and con I ti ons (b) i lux .5 hr; ii)
NaCNBH3, HCI, "Eters rt, 03 hr. O COCl CH3 |Cl CHJ\I NCH'"™ N+

|
H/N
NBoc
8 9

Reagents and conditions: (b) I} reflux 0.5 hr; ii} NaCNBHa, HCI, EtOH; rt, 3 hr.

o _N _4d .
/
NBoc

)

//I\ \r

N SCHj3 SCHy N

: \

10 Boc

11
Reagents and conditions: {(d) NaH, DMF; 0 °C, 1 hr.

Reagents and conditions: (e) m-CPBA, CHCls; 0 °C, 5 min.
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10 Reagents and conditions: (c) pyridine; rt, 2 hr. FON F CH3 ONCHR
O N)INXNBoc NN\ IN N-SCH3 SCH3 N 10 Boo 11 Reagents and conditions:
(d) NaH, wbm3of1e 1 hr. FFOI O ! NCH3 e | ~N-CH3 RCIRKUSDMMN3Y | N
SCH3 N SO2CH3 bN 11 Boo 12 Boo Reagents and conditions: (e) m CPBA,

CHClI3; 0 C, 5 mn. 25 WO 03/080184 PCT/US03/07635 F F OOCHO )IN NCH3 +
f~1 NCH3 NMNM NN IN SOCH3 NN 12 Boc Boc 13 Reagents and
conditions: (f) NaH, THF;, rt, 14 hr. F OF O N CH3 N CH3

O
OH
/N— CH; + @ —f—->

13 14
Reagents and conditions: (g) TFA, CHzCly; rt, 30 min.

EXAMPLE 3
4-(4-Fluorophenyl)-2-methyl-5-(2-phenoxy-pyrimidin-4-yl)-1-piperidin-4-yl-

1,2-dihydro-pyrazol-3-one (14)

Preparation of (4-fluorophenyl)-acetic acid N-methyl-hydrazide (8). Toa-78°C
stirred solution of methyl hydrazine (11 mL, 208.5 mmol) in CH,Cl, (100 mL) is added dropwise a
solution of commercially available 4-fluorophenyl-acetyl chloride (12 g, 69.5 mmol) in CH:Cl, (200
mL). The reaction mixture is stirred for 2 hours at ~78°C and is then slowly warmed to room
temperature. The reaction mixture is filtered and the filtrate concentrated under reduced pressure
to give a pale yellow oil. Purification over silica (EtOAc) affords 7.6 g (61% yield) of the desired
product: "H NMR (300 MHz, CDCls) & 7.28-7.23 (m, 2H), 6.99-6.92 (m, 2H), 3.87 (s, 2H), 3.190 (s,
2H), 3.11 (s, 3H); ESI/MS: 183.1 (M+H).
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N9 NNINNYIN NN Boc H 13 14 Reagents and conditions: (g) TFA

CH2Cl 2; rt, 30 min. EXAMPLE 3

4- (4- Fl uowophesniBy - 2- net hyl - 5- (2- phenoxy- pyri m dij n- 4- vl ) PCTAISPEOT6E n- 4- y|
1, 2-di hydro- pyrazol - 3-one (14) Preparation of (4-fluorophenyl)-acetic acid
N- net hyl - hydrazide (8). To a -78C stirred solution of nethyl hydrazine (11
m., 208.5 mmol) in CH2CI 2 (100 nm.) is added dropw se a solution of
commerci al |y avail abl e 4-fluorophenyl -acetyl chloride (12 g, 69.5 nmml) in

CH2Cl 2 (200 Th t
e then' ol owl yPlearmREn 5 gt Deineny Bect bt by raafitt Biedhaindiic FO0
and the fichbosfiie acidrtesbutyhesier (ehdfela stireatisoitioret é4 Huarephenyt)-agiticeacid Noateyly el | ow
3'e|8| : Egr ' h¥c§% cfeoé.' %E‘N@éj“% gg%th%/@ %@J %o%@&]t?ongmg’rcgl i‘a@&nla%’eﬂ &b@ge@émé— he
(m 2H), 3 cgrpm(ygc aciHpert- bgtyhesipr 2519 g, Qp.ﬂnmoj; The (egctlogmlxturgg rpWB(e @8\% 1 ( M+H)
26{ nﬂ 03/ Qﬁﬂﬁ%h?&%@@@:‘o@%ﬁ&é?erﬂneméﬁwmmmBHS (1.04 g, 16,5 mmol) is added.
u ace
e Rt i o D ORI B i
(4-fl uor opmhny bijrred d@rtd houesait tholt-terppérgire. el mixiirelis negtrah(egj Vgijth Sﬂtk”eﬁifﬁﬁo}j'“mn
et hanol ?Qarﬁ&)&té shaadesde LRBERMES Al YHRY2Th AN Bindd @P@Qm@lapét& lafd dfiBd, filtered

1-carboxylic acid tert-butyl ester ction mxture
i s refl ux&bd §HrFengied Yﬂ?t’%s P“rtfﬁ%tl?”é’éﬁ‘?flsé‘da %O/% 38@?%%{58#%@?8 4% whi ch
NaCNBH3 (  tiediéd grodddh, BSyv&l3pe.sgMadided. The pH of the reaction mxture is
adj usted to about 3 with concentrated HCl and the reaction mxture stirred
for 3 hours at roomtenperature. The mxture is neutralized wth saturated

sodi um bi car b&renaation®f &N Rdf-Erotorpheay-peatdl-Wrpethybb@-methyisuifianylni ned
organic | g ﬁrhﬁln@ttﬁcé}bbﬂd)—tiidkézﬁlﬁ}%enam -1CEARESPTic 8di@ tbri-Butylasted (10RUMbfai cat i on

E\éﬁ; I\/EI | g%%r %q_rgof %Fgf\le% ? Hlfqr%ﬂtge(sé/ a3<(:)/e )X] |\F| dethypt]:yd'r[arz]ﬁo} pcljp()aesrl'dlng (il cBFbSQMc? t.
4-{N -[ 2- @did tdreitybegidred\(8.Y gatet minph M pyriainen(tD i) 6 2ddast Tappisyisdliany-pyrimidine-
pyrim d' n% célflb%ﬁ\}’l qumde)(é Bgd{ 53%#:1918% ﬁllquédtlgﬁ Rfdrs Sa6iRQX¢ ko Rfbetaluf tbr DUt Y

ester

4-{N - [2 murﬁ th%ritw%@ttwwé@é@@ﬂ e]xtfﬂtte%fﬁteﬁwewm GHiGho) B eHRPINGH 952L. car box
ylj:jcd gCl thy %\t@lra?ed)léﬁyﬂ/lgwj) elﬁereépanc{c%naengated.% vhcwaoPyrificatiopyver diicee( E{QAR/ L) i s
adde S 15. 2 I
The reacpﬁ%f%ﬁ? ﬁ%‘%@ﬁ%%@ irred %gld)étﬁeac{e Pér?rjytde?ug‘?tl u(r%(raSII Q@ é%zgwgﬂ s thenrrrm .
diluted with 0.1 N HCl and extracted three times with CH2Cl 2. The conbi ned

organi c Preparation of 4-[4-(4-fluorophenyl)-2-methyl-5-(2-methylsulfanyl-pyrimidin-4-yl)-3-
oxo-2,3-dihydro-pyrazol-1-yl]-piperidine-1 carboxylic acid tert-butyl ester (11). To a solution
of 4-{N"-[2-(4-fluoro-phenyl)-acetyl]-N’-methyl-N-(2-methylsulfanyl-pyrimidine-4-carbonyl)-
hydrazino}-piperidine-1-carboxylic acid tert-buty! ester, 10, (1.058 g, 2.05 mmol) in DMF (2 mL) at
0°C is slowly added NaH (123 mg of a 60% dispersion in mineral oil, 3.07 mmol). The reaction
mixture is stirred for 1 hour at 0°C and then quenched with 0.1 N HCl. The aqueous layer is
extracted three times with CH,Cl, and the combined organic layers are dried (MgSQ,), filtered and
concentrated in vacuo. Purification over silica (20% MeOH/ CHClIs) affords 0.743 g (73% yield) of
the diesired product. ESI/MS: 500.2 (M+H).

Preparation of 4-[4-(4-fluorophenyl)-2-methyl-5-(2-methanesulfonyl-pyrimidin-4-yl)-
3-ox0-2,3-dihydro-pyrazol-1-ylj-piperidine-1 carboxylic acid teri-butyl ester (12): Toa
solution of 4-[4-(4-fluorophenyl)-2-methyl-5-(2-methyisulfanyl-pyrimidin-4-yl)-3-oxo-2,3-dihydro-
pyrazol-1-yl]-piperidine-1 carboxylic acid tert-butyl ester, 11, (5.9 g, 12 mmol) in CHCI;3 (200 mL) at
0°C is added meta-chloroperbenzoic acid (4 g, 23.37 mmol). After stirring for 5 minutes, saturated
sodium bisulfite (20 mL) is added and the reaction mixture stirred for an additional 5 minutes. The
aqueous phase is extracted three times with CH,Cl,, the combined organic phases washed with
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| ayers are dried (MgSO4), filtered and concentrated in vacuo. Purification
over silica (EtQAc/ hexanes 1:1) affords 1.058 g (20% yield) of the
desired pwodaosa1s£S| / MS: 518.2 (MHH). Preparation of PCT/US03/07635
4-[4-(4-fluorophenyl)-2-nethyl -5-(2-nethyl sul fanyl - pyrim din-4-yl)-3-

0X0- 2, 3-di hydro- pyrazol -1-yl ] -pi peridine-1 carboxylic acid tert-butyl ester
(11). To a solution of

4-{N -[2-(4-fluoro- phenyl) acetyl]-N -met hyl - N-(2-net hyl sul fanyl - pyrim di ne
- 4-carbonyl) - hydrazi no r boxyl i cid t ster,

(1 056 o, Sliaeiin borrbeRae Ehedo Sy kel sh Gaf A Bt Rt g or o
60% di spemstetal i$ wsediwitegudfurtoer puri®aton. nmol ) . The reaction mixture is stirred
for 1 hour at OC and then quenched with 0.1 N HCl. The aqueous | ayer is
extracted three tinmes with CH2Cl 2 and the conbined organi ¢ rs_are dried
(MySO8), filt ePeparatign of Ahd-hyoserignyhr2meting-o- @Bﬁ?‘?‘?"é’%" '8%“"6‘3@’ EP% ca (20%
MeOH CHC|23)d|l@5fcfr@b9||&z&v17ﬂ]3plge|(|cﬁ‘38/d yarbbylicatid ehdut)i esier @8): oadwation &SI / MS:

500. 2 (M °
4-[ 4-( El iP %'IQO@ 2 ﬁ r‘r@trhTITIE %3 nal.z) is adtdﬁ%N%FSI ((1 ('1124r9y<1f a 60%. dlsparsmnl{w mtpfral
3- oxo0- 2, SOMlotﬁﬁdmroolpyM@zﬁlmn:B-fQﬂE]m'plab@Pmdﬁ*rﬁléﬁﬁo@EmﬁM‘E Kﬂcflt@éqpae&yaﬁtm%fﬂw vl

ester ( 12)5 @ Mtrﬁnesﬁ%ﬁ}%)ﬂﬂnoﬂf 4 -yl)-3- oxo -2,3- dlhydro pyrazol-1-yl]-piperidine-1 carboxyllc acid
yrim

4-T4-(4-11 henyl| 2
3 Bhyar o TGWVE%%E} 0 b s DL VRO R L el D
(5.9 g, 13 sured at room fShipl f3r (4200rsrah) theh quéiChéedsbyadaig ime raueohs satwpled benzoi ¢
acid (4 gN(aégogg ILEHZ)'P ! %‘igs déaéyé&fs dfﬂ'é%] i b)'&Q\cﬂceBIEhrée tm\éél\'/\t/nﬁ%HzélattﬁH &J‘hﬁﬂwed%%hlb'm

bisulfite tion mxture stirred for an

addi ti onalphgﬁeﬁi”ﬁ%heés\!‘"th Wérateé(‘fe@%@%ﬂ%%aée’|d§eqa(>Q’{9rSQe)t igradand soncepErted it h
CH2Cl 2, t hgeueomhé frade REgaWAs |hasfifourashe Guitichion 2Vth¥\6eX 81ep80184

PCT/ USO3/ 07635 saturated sodi um bi carbonate, dried (MgSO), filtered and
concentrated in vacuo. The crude material is used without further
purification. Pregasationiald-(&fluorophenyl)-2-methyl-5- (2-phenoxy-pyrimidin-4-yl)-1-piperidin-

4-4- (4- f'4§ﬁ>-ﬁ Qg@ig@a?@fy.%r?ayé 5, \3 apaia@m 494{(4 ﬂiﬂoﬂipﬂerf}/f)lél-r%etﬁ’w s1e-

2, 3-di hydr eridine-1 carboxylic aC| tlester
(13): To AT BT ) B a - qydrppyEFzo; Vﬂé"ﬂ’fﬁ%‘i“} F%fbﬁ*%é tﬁ‘ﬁ“?’?“ﬁhded
NaH (0. 024399 @f 1537 BRf) G SIReLo®MnL) vmasrada@;r 20% TEA In,CHICBSAMaTBtining froden
stirring for
4-[ 4- (4-f ltwe(seﬁwg Itﬂf%)f’ réﬂ'l%r?%c yv{)W mlxﬁljre ong&trglfed in vacuo. Purification by preparatory
5- ( 2- met hatReSulitbay thepigsitertipttidnet4s JHe)tiBomrestdte Salidi H\NMR (389 Mtz dPDAa)§ BB pi per |
di ne-1 Par@gxﬂéﬁ A d746t(8c‘] 4 bﬁé W's %5 0A, 731?dd 907155745% £)2P267Bhd (thn THE
(3 m) is acti F 4 ﬂ@sééﬂfe%ﬂ %Sé%?imterrp
(3.m) 1o dded o1 a2 B0 Bod Ftr T Rb S e %
sol uti on. oHfe.esqmeas 2.phas,eH) st .z, ald) ethMdcaie fori Crse.RisOh (\CHRICI 426. 1997
conbi ned ?ﬂﬁ?%& 7|qhases washed wi th saturated sodi um bi carbonate, dried
(MS™) , ere ahd concentrated in vacuo. The crude residue was used
w thout further purification in the next step. Preparation of
4- (4-11 uor ophenysh)imingekdhidiestor bfetbaibaNisyinpisimgite #styishecl efBapeasorydi n-
4-yl -1, 2-di g{vddro pyrazol -3-one (14): To a solution of
4-[4-(4-f1 Bphenyl ) - 2- net hyl - 5- ( 2-
phenoxy- pyri mi di-@-flaorpbheng)-axstia-B2diheyeyoyisyieiadol)-11NmebBipiperdint-Hela
carboxylic acid tertd-%joéﬁyra%ngegne 13, (9 g, 15.7 mmol) in CH2CI 2 (90 nl)
was added 20% TFﬁ\ fllugrophenyl -2- methy E (2- pﬁ'nteln(gxrylpglgmi%%-iy%%r-%enzyH,2-dihydro-pyrazol-3-
one; ‘
4-(4-fluorophenyl)-2-methyl-5-[2-(2-fluorophenoxy)pyrimidin-4-yl]-1-piperidin-4-yl-1,2-

dihydro-pyrazol-3-one;

The second aspect of Category Il inflammatory cytokine release inhibiting compounds
according to the present invention are 4-R'-substituted-5-(2-R-substituted-pyrimidin-4-yl)-1,2-
dihydropyrazol-3-ones having the general scaffold with the formula:
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tenperature for 0.5 h, the reaction m xture was concentrated in vacuo.
Purification by preparatory HPLC afforded the desired product as the
trifluorosoesmsmssalt. 1H NVR (300 MHz, CDC 3)S 8.57 (d, paTAISA3/@76B%, 1 H),
7.46 (dd, J = 7.8, 7.8 Hz, 2H), 7.31 (dd, J = 7.5, 7.5 Hz, 2H), 7.26-7.7.19
(m 3H, 7.06 (dd, J =8.7, 8.7 Hz, 2H), 6.90 (d, J = 4.8 Hz, 1 H), 3.40
(m 1 H, 3.52 (s, 3H, 3.33(m 2H), 2.65 (m 2H), 2.27 (m 2H), 1.73 (m
2H). HRMS cal cd for C25H24FN502 (M + H)+ 446.1992; found 446.1971.
Non-limting exanples of other conpounds conprising the first aspect of
Category || include: 4-(4-f luorophenyl)-2-methyl-5- (2-ph enoxy-pyri m

i din-4-yl)- -(N-m ethyl) piperidin-4vyl-1,2- dihydro-pyrazol - 3-one;

4- (4- quorophenyI) 2- met hyl - 5- (2- phenag Np?r|n1d|n 4-yl)-1-benzyl -1, 2-di hyd
ro- pyrazol - 3- one; R! \
4- (4-fluorophenyl)-2-nethyl -5-[2-(2-fl PDQMenoxy)pyrinidin-4-y|]-1-piperid
I n-4-yl-1,2- dihydro-pyrazol -3-one; The second aspect of Category ||

i nflammat ory cytokine rel ease inhibjti conmpounds according to the
present invention are

4- R1- substltuted 5-(2-R-substi tut ed- 6§}|abq3@ 4-yl)-1, 2-

di hydr opyrazol - nes haV|n t he genera scaffold mnth the formula: 2

03/ 080184wt:ne1'¢f;n mmegng@ opgr, ajkyRepit, @WP”W apybeytepp or aUbsyIsA dngr 3fie R2
conpri si Ngheande@Way 0, ab kiyfinett i tableMBheremmeiosi Nng a substituted or unsubstituted
ring, and the index nis 0, as defined in Table IV herein bel ow TABLE IV
No. RR R R 4 149 4-fluorophenyl nethyl peridin-4-yl phenyl 150

4-f 1 uorophenyl net hyl plper|d|n 4- yIT?Bh§8foxyphenyl 151 4-fl uorophenyl

et hyl  pirpegd dip=-2-yiRT4-hydroxyphegnyl ISg34-TTuorpphenyT nafhyl

pi peri di n-4-yl - N-acet vl aninophery! 153 4-f1 yoropheny! L h

pi peri di h- 449 3ﬂﬁﬂ98@®§an1H5%Wbryl BB R-4Y! Jor o hen§| @I

pi peri di n-Zmspl P-cyerppbenyl mellyb |4- f I pipsropheytyl net hyl 2-pydoeypleinyl- 4- |

4-fluor Or)hCTnS"ill 4-fluorophenyl methyl piperidin-4-yl 4-hydroxyphenyl
152 4-fluorophenyl methyl piperidin-4-yl 2-N-acetylaminophenyl
153 4-fluorophenyl methyl piperidin-4-yl 3-N-acetylaminophenyl
154 4-fluorophenyl methyl piperidin-4-yl 2-cyanophenyl
155 4-fluorophenyl methyl piperidin-4-yl 4-fluorophenyl
156 4-fluorophenyl methyl piperidin-4-yl benzyl
157 4-fluorophenyl methyl piperidin-4-yl (S)-a-methylbenzyl
158 4-fluorophenyl methyl piperidin-4-yl (R)-o-methylbenzyl
159 4-fluorophenyl methyl N-methylpiperidin-4-yl phenyl
160 4-fluorophenyl methyl N-methylpiperidin-4-yl 2-hydroxyphenyl
161 4-fluorophenyl methyl N-methylpiperidin-4-yl 4-hydroxyphenyl
162 4-fluorophenyl methyl N-methylpiperidin-4-yl 2-N-acetylaminophenyl
163 4-fluorophenyl methyl N-methylpiperidin-4-yl 3-N-acetylaminophenyl
164 4-fluorophenyl methyl N-methylpiperidin-4-yl 2-cyanophenyl
165 4-fluorophenyl methyl N-methylpiperidin-4-yl 4-fluorophenyl
166 4-fluorophenyl methyi N-methylpiperidin-4-yl benzyl
167 4-fluorophenyl methyl N-methylpiperidin-4-yl (8)-a-methylbenzyl
168 4-fluorophenyl methyl N-methylpiperidin-4-y! (R)-o-methylbenzyl
169 4-fluorophenyl methyl morpholin-4-yl phenyl
170 4-fluorophenyl methyl morpholin-4-yi 2-hydroxyphenyl
171 4-fluorophenyl methyl morpholin-4-yl 4-hydroxyphenyl
172 4-fluorophenyl methyl morpholin-4-yl 2-N-acetylaminophenyi

29



156 4-fluorophenyl nethyl piperidin-4-yl benzyl 157 4-fluorophenyl nethyl
pi peridin-4-yl (S)-a-nethyl benzyl 158 4-fluorophenyl nethyl piperidin-4-yl
(R) - a- retWwolobesmygd 159 4-fl uorophenyl nethyl N- et hyl pi p@cirdisnd/dzegs phenyl
160 4-fl uorophenyl nethyl N nethyl piperidin-4-yl 2-hydroxyphenyl 161

4-f| uorophenyl nethyl N-methyl pi peridin-4-yl 4-hydroxyphenyl 162
4-fl uorophenyl methyl N-methyl piperidin-4-yl 2-Nacetyl am nophenyl 163
4-f1 uorophenyl nethyl N-met hyI p| peri d| n- 4 yl 3 N-acetyl am nophenyl 164
4-f |
4-f |
4-f

uor O’\hﬂn\ll nmat hyvl N ot nl i uu = rophet
uor oohé;@l neA‘tfwg}roml\?-”Hlet @1 1 ?'Iperl di nrp}c’% 4@ fl uorgg 'ﬁéééwlanh” é]enyl
| uor ophemyl |metfglophengiet hipkthiiper | dimerpholin-4-enzyll 162 Cwmpfﬂﬁﬂy'ophen 1

et hyl  Nrmgthytpi Vi otho) 1 a- TTet G yt—— 168 24t gekrpienyl et hyl
Y 2 g AT O i S HThEeR)

fil uor nnhn
mor phol i - 47| pl‘}éWS?'lopheI‘Yb 40eihor oph&YANOiRt-Hy | nor phol i ;@‘%ZM
2- hydr oxypheny! 43fléa>roﬂhén|yu€l’ﬁ||@fﬂ|?ln) MedoRHolim®YIPNOT |1 N- 4Sy-bi-retitdnaky pheny |

172 4-f | uorophenvl prpholih-4-yl 2-N-acetyl am-nepheny

051 08015} BeR! TR OPEAT 1o HoRE | ror r GSERRUN-4-Wet hyl " @‘Eﬂ‘d??wanw
3- N- acet YT ap Nophagmglophehy# |4 miethyior Omﬁ@@wlplpﬁmmy-lyl nfor phol i rphénWI

2- cyanophenyl 175 4-—-ver-aphepyl—n A4yt opheny 176
4-11 uor ophefi¥l e TP R HoMERY A ] W%Céwflp Fuqdﬁ'yl' fl uoro@hwxwheﬁgt hyl

mor phol i f- 48yl |( S)fluaropidriyy || beeyl | Nrgedipipkidir-éyheny| néelw‘ﬁj}qunhﬁmtbhol i N-4-yl
(R - a methghb f"wfmoro;gﬁghy‘ F O G PRk EH-2 0t ACC I NRLFEhFb ey

| uorophenyl |met N-acefylpiperidiln-4-vyl 2-hydroxyphenyl
181 4-f | {ior@Bheinyiilugephgii | .La@éwlyl P rSEDRIPRISE G 4- nyb GRS PREHGT 52
4-f 1 uor ophemyt Mel{iglopherac &t wemype-r u\mdatyl@pxéhd.rhiw acet y| amymphmmyl 183

4-fl uoro et hvl N acat vl ni ) aeet yia Aeph nv\yl 184
4-f| uorop ﬁ§| nélffh‘@'f()phﬁr%et e ylper |A5"i‘°ﬁty2 pé'f'd"éd’é{‘[/anophe%’\; oropheny/
4-f | uor ophemgl rrettfmpfophhrabet ydemype r |Nalac|et-yl@+pyhd|r444fyl uor ophenylpenzylge
4-f |

| uor O|J|| |?y| ”'ﬁtﬂux)f‘ogh\'e_r&t’t ﬁetf.%g) "/\Péc'éﬁfblp)éhdlﬁ’ﬁ'%y 188 % L'méth Ewnen

met hyl Njace benzyl filar 00 enyl met hyl
N-acet yl pi kaBl dj m-fmopdthrR) ametivhy | Beacelpiper@n-fol | owi nR)iosmethvisrapl e | of

t he preparation—of—conpounas—enconpassed—wthim the

The following is an example of the preparation of compounds encompassed within the
second aspect of Category Il analogs according to the present invention.

Scheme V: Preparation of Second Aspect of Category I

p
cocl o N
“CHs
Z N a
I —— ~Z~ N
X |
N SCHs ~
N SCH;

15
Reagents and conditions: (a) HaNNHCH3, CH2Cly; -78 °Ctort, 2hr.
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second aspect of Category Il anal ogs according to the present invention.
Schene V. Preparation of Second Aspect of Category Il NH2 COCI ONN
CH3 \ 1IwDN3MBB&H3 N SCH3 15 Reagents and conditions: (®CTHANMGSS,

CH2Cl 2; -78 Cto rt, 2 hr. 30 WD 03/080184 PCT/US03/07635 NBoc NH2 H\ N
NO\CH3 0 ONMCH3 b N+ 30 N NSCH3 N N~SCH3 Boo 15 16 Reagents and
conditions: (b) i) reflux 0.5 hr; i1) NaCNBH3, HCI, EtOH rt, 3 hr. NBoc F
HH NONBoc | OM FN CH31 ¢ _ONM + COCI CH3 N LUL N SCH3 N

"RI, SCH3 16 \Bo
H\ /O

g fﬁ (T

S J§

15 16
Reagents and conditions: (b) i) reflux 0.5 hr; ii) NaCNBHs, HCl, EtOH; rt, 3 hr.

/OIBOC
Moy F
NN * \O\/COCI

/Ik
Y SCH;,

16

SCHj3

)\

17

SCHj

Reagents and conditions: (c) pyridine; rt, 2 hr.

17 18
Reagents and conditions: (d) NaH, DMF; 0 °C, 1 hr.
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17 Reagents and conditions: (c) pyridine; rt, 2 hr. FONBoc Fo NONNMN
\ CH3 d )!N~ CNBoc 30 N N IN CH3 Lk. NSCH3 SCH3 17 18 Reagents and
condi ti orwoO ofayo1BlaH, DMF;, O C, 1 hr. 31 WD 03/080184 PCTPOSOBODTBIS F I\
OF ON-CNBoc e /NNCNBoc N N\ INCH3 NINCHs SCH3 SO CH3 18 19
Reagents and conditions: (e) mCPBA CHCI3; 0 C, 5mn. FF CC N NBoc f
N--( .NBoc N~/ NINCH3 N\ INCH3 YCH3 IC 19 20 Reagents and
conditions: (f) phenol, NaH, THF; rt, 14 hr. F F CC N NBoc NNCNH NY'N
CH3 N\ INCH3 [0 OO0

20 21
Reagents and conditions: (g) TFA, GHzCla; rt, 30 min.

EXAMPLE 4
4-(4-Fluorophenyl)-2-piperidin-4-yl-5-(2-phenoxy-pyrimidin-4-y!)-1-methyl-
1,2-dihydro-pyrazol-3-one (21)
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20 21 Reagents and conditions: (g) TFA, CH2CI2; rt, 30 m n. EXAWMPLE 4
4- (4- Fl uor ophenyi ) - 2- pi peri di n-4-yl - 5- (2- phenoxy- pyri m di n-4-Vl) - 1- met hyl -

, 2- di hydwo-opgps@sol - 3- one (21) 32 WO 03/080184 PCT/ US03/ 0PE3AISOPOBBPAS at | on
of 2-Met hyl sul fanyl - pyri m di ne-4-carboxylic acid N nethyl-hydrazi de (15):
To a -78C stirred solution of nmethyl hydrazine (17 mL, 318 mml) in CH2Cl 2
(500 m.) is added dropwi se a solution of
2-met hyl sul fanyl - pyri m di ne- 4-carbonyl chloride (20 g, 106 nmmol) in CH2Cl 2

(500 nL). The reaction f h h

sl owl y war ned tdepquf)t&ﬁﬂ ‘Efgr%%[’ﬁ?ﬂfa@y't H”ir’i'ré"e Bgfgfr"l""gbr?xﬁfucre’[cﬁ% n?eé gggggﬁ't%r Stn ed
under r edyetsd TpreIsWrstirredsayitiveofangiy pydeazinei(17 mBui B fringditin 6H-@(B00 wi)li$ ca

I(—I E'It\lﬁ/)écé 38?&%&0% fof %8@%@%{%@3@ r?%‘s &/de% gé%ripgnyltéﬂ%n&l@@b Ir_Debe(}ﬂﬂEPMnd
3H), 3.36 Cl~(2§l,2 @Q)mL r@geqogon rgpqsure lEgtprye,qgor 21@grs:@t (-m@i)ané ibp@ﬁlawléwpwddé

4-[N - (';/9'[ hMc%Lm [‘émp@%rtdi@t'ﬂmé |rééUi|Jn&ﬁmhreps/denB&rdlafeeu4deiaédnﬁébyﬁréssbgedm gizé aplrple
pi peri di ne-1-c

o "2 Vet hyils GG P piEri AL hele B 7Pl cbbidye fBefumia e a3 8"
(15 g, 75.c@mpomid) i NMEt (RehgHz, (B laD B.60S. 646(@dé'dl) 13@%@8me 3131%@ 3H), 3.36

- car boxyl |(g 1obd €4 esixls: esdepwdS- 1 g, 75.8 nmmol ). The reaction
mxture is refluxed for 1.5 hour, cooled to roomtenperature and NaCNBH3

(7.14 g, 113.7 nmol) added. The pH of the reaction mixture is adjusted to
3 wi t h concent rRrepatatiddl ofAFNI’-MethyNa@imaimylsulfanykpyeimidine-d-edrifopyl)-Bydrazinel- at

room tenpefal W& el Ao gégﬁﬁﬁgﬂéﬁ%ﬂ%&éﬁ#)h%\%&ﬁz R dbﬂ ﬁtﬁﬁetﬁ@sq}g{e or gani ¢

bi car bonat'e™ an rac e co

| ayers ar epydmidiag- Vi C(al\h@de}iCld Nirhetid-Bsirazitd. oo (Gt 3-8 MerpDiimetdanoli§0 Mbdiisi f i cati on
over silicgqgbdh %ﬂl @lt:ifn@-ﬁd}%rb%%hc?aéld fBribvey sste ()1 @F75Bhemdle sineeshesroduct . ' H

NMVR (300 Mz,
(q, J=6.9HpXiup 'Hef'“%?dé@f 135h7’§ ??ﬂ‘edthi)’OO”gze@?er&‘@é %Pgi%%ﬁ%'*gél-t‘m é%@%‘f)g (m
2H), 2. 61 ddled. TBERH oflin@ Braktic@Initune LAustel [7BwIh G CemateRHC] and g readion) =8 Hz) ,

ESI / P
4 { \ [2-( %& uﬁégs%géd{g: h% rs egcéc?P%r f Nfa?]?e the mixture is neutralized with saturated sodium

pyrim di neb'%-r@&?tﬁéﬁ?%t[aﬁ 8 F5eA tﬁ‘?f}s h g%wlélgrﬁjé ?C%@rﬁgf{ﬁéﬂelﬂaﬂﬁ ¥% e put yi

ester (17)mg%0.)ailteRidiant eshcOirasal itivacon Efirification over silica (EtOAc) affords 19.7 g (68%

T O ORI R, PO B, By dagRiaad o sl By

pyridi ne (28, 48 (i &otidett), 393706, @b'Ké”rWI 9*ajcé‘i 2 3@h|2(ﬂ’1|'2d% ("16“)@1263?5 9 a

ol ) . ThesyyeRes-1 89 (rilioxh, Ur-1.65 (&1, M), ¥.48%d, UBSIHE) 0oH) pEsTIMS: eBpe (adH)r e and t hen
stirred for 2 hours. The reactlon m xture is then concentrated i n vacuo.

Pur| fication over silica (100% Et OAc) affords 42 g of the desired Product:
'H NVR (300 NMHzPrep@BXBHiBYf 45{NS[266-F810T@plienyl)acelyl]-N-methyFN32-methylsulignyl-

7 29 7.18 [%\mm %nh%%-c?aﬁ&%y@ﬂ?é‘i‘aél% &E&ndlﬁjﬁa g-éarﬂo;ﬁic a(:m teﬁ-ﬁ).ltyl 35@\2(1% Shdm
3.33 stirred 0°C solution of 4-[N’-Methyl-N'-(2- methylsulfanyl pyrlmldme -4~ carbonyf; hydrazmoﬂ_|Z 3.,

piperidine-1-carboxylic acid tert-butyl ester, 16, (19.8 g, 51.7 mmol) in pyridine (25 mL) is added
(4-fluorophenyl)acetyl chloride (10 g, 57.9 mmol). The reaction mixture is slowly warmed to room
temperature and then stirred for 2 hours. The reaction mixture is then concentrated in vacuo.
Purification over silica (100% EtOAc) affords 42 g of the desired product: 'H NMR (300 MHz,
CDCl3) & 8.80-8.70 (m, 1H), 7.40-7.32 (m, 1H), 7.29-7.18 (m, 2H), 7.07-6.94 (m, 2H), 4.24-4.10
(m, 3H), 3.82-3.59 (m, 2H), 3.33 (d, J=8.4 Hz, 3H), 2.88-2.67 (m, 2H), 2.60 (d, J=18.6 Hz, 3H),
1.96-1.92 (m, 2H), 1.70-1.65 (m, 2H), 1.48 (d, J=4.0 Hz, 9H); ESI/MS: 518.2 (M+H).

Preparation of 4-[4-(4-Fluorophenyl)-2-methyl-3-(2-methylsulfanyl-pyrimidin-4-yl)-5-
ox0-2,5-dihydro-pyrazol-1-yl]-piperidine-1 carboxylic acid feri-butyl ester (18). To a 0°C
solution of 4-{N-[2-(4-Fluoro-phenyl)-acetyl]-N’-methyl-N’-(2-methylsulfanyl-pyrimidine-4-carbonyl)-
hydrazino}-piperidine-1-carboxylic acid tert-butyl ester, 17, (26.7 g, 51.7 mmol) in DMF (50 mL) is
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1.96-1.92 (m 2H), 1.70-1.65 (m 2H), 1.48 (d, J=4.0 Hz, 9H); ESI/MS: 518.2
(MtH). Preparation of

4-[ 4- (4- Aoosoghenyl ) - 2- net hyl - 3- (2- met hyl sul f anyl - pyri m @#CRAS030)635-

0X0- 2, 5-di hydr o- pyrazol -1-yl ] - pi peridine-1 carboxylic acid tert-butyl ester
(18). To a OC solution of

4-{N-[ 2- (4- Fl uoro-phenyl )-acetyl]-N -nmethyl -N -(2-net hyl sul fanyl - pyri m di ne
-4-carbonyl )- hydrazi no}-pi peridine-1-carboxylic acid tert-butyl ester, 17,

26.7 g, 33 WD 03/.080184 PCT/ US03/ 07635 .
Si owl y ety vty Pt 30 startiupaniseloh TeeRaran o PRt )
The react i givediok paheat P arsithanrquendhed with 50 HEl. 0i WOQSH@WY Q@ém@dhwq h 1.0
yo ﬁgl neghgtﬁ%ﬂﬁ@@mgy%g Il;&nkﬁﬁ@dro?ﬂtn%da Fsrae@@nedwgm vmtérlag Q;&ééeanaermtrm@ in

| | rs
oo Pur e st e Elees ot RO Bba P B i Do SeSiagpRus o
t he desi r edMBr@WIEZ, CDHIs) ]NRBD (B06 4NHHZ, 1EDTI33Y.28 (18, B), {.d2 (JJ=6.81t18 2Hy, 6.86 H) ,
7.35-7.29 §d”3 =541, 111) 4Q34(:§2 J §2 }%"ﬁ 88@ 1%% HA, Qlﬁ& ésg (sl3h¥27§ 2'39

4.42-4. 32 ;

2.79-2. 39 "(ﬁﬁ éﬁj‘ df 914 UaZHz41501879FNzES'/Eﬁ)50013% Hs, ESI/NB 500. 3
(MtH). The sane procedures which are used to convert conpound 11 to the
anal og conmpound 14 as depicted in Schenme IIl, can be utilized for the

conversi on of cOmzEamecdrd8dires sinet arg usesidopawarc@ipound Btivdmearialdg compound

4- (4- Fl uor ‘Pngé llct)e é’E%Jﬂ)é'm é?rf@e LHI“&'&%WheD%H/éE gﬂ &t cém%%t)f)dqti%ﬁﬁmd' n-4-yl -

, 2- di hydr o- pyr -one uor o-acetic aC| (300 MHz,
CD30D)8 8. ‘BW‘PGHWNJHS%GBWGJV 2.1 Hz, 1 H, 7.44- 7 05 (m 1 OH), 4.61-4.47
(m 1 H, 355(m 2H), 3.39 (bs, 3H) 3.21-3.13 (m 2H), 2.89-2.78 (m

2H), 2.09 (m HRVS cal cd f S5H24FN502, (M + H) + 446..1992: found
446.2013. The c %HW&E“W') hmﬁtg'ﬁlf)%f’é@e@&’f‘éﬁm’é/mlnﬂ"l’-%ﬁgfp(?ﬂg'"(')Z%%ﬂl'gé present
i nventi on diBydrotpymzokBomiriiuo@d-4edtic Adid kall21): NHMNINRY ¢800 Rétx, CD;0D)S 864 whied ei n

the Comoungﬁgﬁ?g%l)—%g”% 05}%(5{316®t @?R%Rmo{H CAdL@APLN), bldh (1248), 5136 5far mul a:

34 WO 03/08
(m, 2H), 2.89-2.78 (m, 2H), 2.09 (m, 2H). HRMS calcd for CasHa4FNsO2 (M + H)* 446.1992; found

446.2013.

The compounds which comprise Category |1l analogs of the present invention have the
formula:

wherein the compounds comprising the first aspect of Category Il have the formula:
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F\/ \R2 NNH R6b....... \ wherein R3is C1-C4 alkyl, R7 is aryl,
and R2, R3, R6b, and R7 are described herein belowin Table V. The anal ogs
descri bedwbesmstishave the indicated stereochem stry when REB/USS3/0MBS
hydrogen. TABLE V No. R R R R 189 piperidin-4-yl methyl hydrogen phenyl
190 piperidin-4-yl nethyl hydrogen 4-fluorophenyl 191 piperidin-4-yl

met hyl hydrogen 2-am nophenyl 192 pi peridin-4-yl nmethyl hydrogen
2-met hyl phenyl 193 pi peridin-4-yl nethyl hydrogen 4-nethyl phenyl 194

pi peridin-4-yl nethyl hydrogen 4-nmet hoxyphenyl 195 piperidin-4-yl nethyl
hydr ogen 4-(propanesul f onyl ) phenyl 96 pi peri ctien-4-yl nmethyl hydrogen
3-benzo[ 1, 3] di oxol -5-yl 197 pi perig 4- mﬁihyl hydr ogen pyri di n-2-yl
198 piperidin-4-yl methyl hydrogen R i Nd 199 N- et hyl pi peri di n-4-yl
met hyl hydrogen phenyl 200 N-nethyl pi peri di/n- 4‘?I net hyl hydrogen

4-f| uorophenyl 201 N-nethyl pi peridi n-4-yt\net hyl hydrogen 2-am nophenyl
202 N-net hyl pi peridi n-4-yl methyl hydrogen nethylphenyl 203

N- net hyl pi peri di n-4-yl methyl hydrogen 4- hyl,phenyl 204

N- et hyl pi peridi n-4-yl nethyl hydrogen 4-net xyphenyl 205

N- et hyl pi peridi n-4-yl nethyl hydrogen 4;$@répanesulfonyl)phenyl 206

N- et hyl pi peridin-4-yl methyl hydrogen 3-benz®& 1, 3] di oxol -5-yl 207

N- met hy| pivaeeieth K- |£C1yd34 A, w7 ks iy Hna G IRy, iafll R are)ﬁlescrlggcﬁherem below in Table

N- net hyl pi hol I n- 4-
MRS B S BB
211 nor phol i n- 4- yI met hyl hydrogen 2-am nophenyl 212 norpholin-4-yl nethyl
hydrogen 2-net hyl phenyl 35 WO 03/ 08044 (RET/ US03/ 07635 213 nor phol i n- 4-yl
met hyl hydr ;g.e.n_zl-_tpgt_h_)d_p.hhednyl 214 pprpholin-4-yl et hyl iQf\/dr ogen

4- et hoxypheny\® R™ R
189 piperidin-4-yl methyl | hydrogen phenyl
190 piperidin-4-yl methyl | hydrogen 4-fluorophenyl
191 piperidin-4-yl methyl hydrogen 2-aminophenyl
192 piperidin-4-yl methyl hydrogen 2-methyiphenyl
193 piperidin-4-yl methyl hydrogen 4-methylphenyl
194 piperidin-4-yl methyl hydrogen 4-methoxyphenyl
195 piperidin-4-yl methyl hydrogen | 4-(propanesulfonyl)phenyl
196 piperidin-4-yl methyl hydrogen 3-benzo[1,3]dioxol-5-yl
197 piperidin-4-yl methyl hydrogen pyridin-2-yl
198 piperidin-4-yl methyl | hydrogen pyridin-3-yl
199 N-methylpiperidin-4-yl methyl hydrogen phenyl
200 N-methylpiperidin-4-yl methyl | hydrogen 4-fluorophenyl
201 N-methylpiperidin-4-yl methyl | hydrogen 2-aminophenyl
202 N-methylpiperidin-4-yl methyl hydrogen 2-methylphenyl
203 N-methylpiperidin-4-yl methyl | hydrogen 4-methylphenyl
204 N-methylpiperidin-4-yl methyl hydrogen 4-methoxyphenyl
205 N-methylpiperidin-4-yl methyl hydrogen | 4-(propanesulfonyl)phenyl
206 N-methylpiperidin-4-yl methyl hydrogen 3-benzo[1,3]dioxol-5-yl
207 N-methylipiperidin-4-yl methyl | hydrogen pyridin-2-yl
208 N-methylpiperidin-4-yl methyl | hydrogen pyridin-3-yl
209 morpholin-4-yl methyl | hydrogen phenyl
210 morpholin-4-yl methyl hydrogen 4-fluorophenyl
211 morpholin-4-yl methyl hydrogen 2-aminophenyl
212 morpholin-4-yl methyl | hydrogen 2-methylphenyl
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215 norpholin-4-yl methyl hydrogen 4-(propanesul fonyl)phenyl 216
nor phol i n-4-yl methyl hydrogen 3-benzo[1, 3] di oxol -5-yl 217 nor phol i n-4-yl
met hyl hywoegesoipyri di n-2-yl 218 norpholin-4-yl nethyl hy@Cagsn3/0763s
pyridin-3-yl 219 N-acetyl pi peridin-4-yl nmethyl hydrogen phenyl 220
N-acetyl pi peridin-4-yl methyl hydrogen 4-fluorophenyl 221
N-acetyl pi peridin-4-yl methyl hydrogen 2-am nophenyl 222
N-acetyl pi peridin-4-yl methyl hydrogen 2 met hyI phenyl 223
N acetyl pi peridin-4-yl pethyl hydrpgen reth .H..v..yl 224
N-acetyl pi ger ?Eﬁ n-|4- ylm?‘FBTOIWfWhydr ocBﬁhyh n@ CWCX%( henvIA"n@g‘gphenyI
xacez y: pi per eth n-\4- ylmasrpmdw-kl yhydr ogvee’thyﬂ- ( pvdnmne:ul fompinppmeenyl 226
acetyl pi perighn=fd=yi ~hytdh b B Es }
N acet yl pi peridi n-4- vlm& cIhhywdr %ﬁéAh%V n %é}jeé h%rgﬁgg%ﬁ?w})pheﬁﬂ
N-acet yl pi per Réh n-|4- yImemhdigt-Yhy dr bgedimpyy .hmr?aeg- 1 3-bomglildienol-orin- 4- yi
net hyl drret Zyl gp;nenxl | ghdnh.nq,rl drp- rﬁeth rmydwdenm=t hyl pﬂfﬂﬁlhuqr ophenyl 231
pi peri di n- 4- vi—ne am-Rrepheny °32 pet rethyl
met hyl 2- et h?l“f)he ny| m‘?’?fi‘s‘ﬂ B‘A’HEH d r{h}%ﬁ' NP et th%yPdl nmst’hyl phenyl 234
pi {)ﬁr: d|4nE4-yb19Tet hyW-acestgperidid-4rb t 10N§twhenjnydrogp35 pi peri ghewld-yl ngt hyl
met hy - ( prepgresutionyinbenyio 2 PET s yi m: hyl
3-benzo[ 1, 3] di oXol|- é\lg‘?&w%&w’gér |%twl- h&d’rb#én ﬂL dmb%. n-2-yl 238
pi per i di n- 4-yR2tet/hyVacesitigeridpynd d| mmgby| [ hyseoe: fret hyﬁ %P'ﬂ%ffhﬁwl n- 4-lyi
net hyl net hyi5pse VTN bR | DT RERJI O] Aydtogdh el Ml mexefifnehy]
4-fl uorophenyl 241 N-peth 34_per i p-4-yl—rethy-Arethy m-rephenyl 242
N- et hyl pi per P8% n-|4-% yPC%éR'ﬁ% i by 1 MY et IVFRIF Ny | 4r§etﬁylﬁhenyr
N- met Ey: pi pEr i2d1 n-{4- /y-bcemmmféylhmrm,ﬂ h /I méthyret hydrpdeany|  24kthoxyphenyl
|\I_n‘et yplpI’I""u 4” et /I AIb'IA L v e
N- et hyl p! p r|25$ -14- l%’/acen@% %&ldm s h mL{tE‘y(!p g. gﬁ L@sﬁ %1 é%rsﬁh%ﬁlgfgwl)phe; !
ﬁ met Ey: pi pier 286 n-|4- &chlmﬁlnﬁeﬂ hyl mahBen2irages] di 308N 2okL jlioxopy!
met hyl pi perizgym=14-= hyt (i T 248 pyridin-2-
e S A il I S IR A S SIS T
PCT/ US03/ 0763428 N-acetylpiperidin-4-yl méthyl [ hydrogen pyridin-3-y
229 piperidin-4-yl methyl methyl phenyl
230 piperidin-4-yl methyl methyl 4-fluorophenyl
231 piperidin-4-yl methyl methyi 2-aminophenyl
232 piperidin-4-yl methyl methyl 2-methylphenyl
233 piperidin-4-yl methyl methyl 4-methylphenyl
234 piperidin-4-yl methyl methyl 4-methoxyphenyl
235 piperidin-4-yl methyl methyl 4-(propanesulfonyl)phenyl
236 piperidin-4-yl methyl methyl 3-benzo[1,3]dioxol-5-yl
237 piperidin-4-yl methyl methyl pyridin-2-yl
238 piperidin-4-yl methyl methyl pyridin-3-yl
239 N-methylpiperidin-4-yl methyl methyl phenyl
240 N-methylpiperidin-4-yl methyl methyl 4~fluorophenyl
241 N-methylpiperidin-4-yl methyl methyl 2-aminophenyl
242 N-methylpiperidin-4-yl methyl methyl 2-methylphenyl
243 N-methylpiperidin-4-yi methyl methyl 4-methylphenyl
244 N-methylpiperidin-4-yl methyl methyl 4-methoxyphenyl
245 N-methylpiperidin-4-yi methyl methyl 4-(propanesulfonyl)phenyl
246 N-methylpiperidin-4-yl methyl methyl 3-benzo[1,3]dioxol-5-yl
247 N-methylpiperidin-4-yl methyl methyl pyridin-2-yl
248 N-methyipiperidin-4-yl methyl methyl pyridin-3-yl
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249 nor pholin-4-yl methyl methyl phenyl 250 norpholin-4-yl nethyl nethyl

4-fluorophenyl 251 norpholin-4-yl methyl methyl 2-am nophenyl 252

nmor phol i rwo-oglosares hyl met hyl 2- net hyl phenyl 253 nor phol i ®CEAUSh3/msBhy |

nmet hyl 4-net hyl phenyl 254 norpholin-4-yl nethyl methyl 4-methoxyphenyl

255 norpholin-4-yl methyl methyl 4-(propanesulfonyl)phenyl 256

nmor phol i n-4-yl nethyl nmethyl 3-benzo[1, 3]dioxol-5-yl 257 norpholin-4-yl

met hyl nmethyl pyridin-2-yl 258 norpholin-4-yl nethyl nethyl pyr|d|n 3-vyl

259 N-acet yl piperidin-4-yl r‘c§f hyl et byl phenyl260-—N-ae ptpertgi n- 4-yl

met hyl  met tyl 24 f | uor [-+voe1 [NeUBt i oTBBYi di n- 4- yi mﬁe¥'hv| et hy|

|%j:am ?olphgaryl 250262 N- a&eﬁmhrpn-plerl di metyy| nreethxll met hy#flugropeanily | phenyl 263
acet yl pi perji g4y methyt—=ngth enyt—264

N-acet yl pi |cer|2d| ni4 mon@mw y|mat {/Ime' h-ylrrpthﬁc{)'?(t\'j{{!hp%vl égammphenyl

N- acet yl pi ger 248 n{4- yhnqm&phyﬁwhethyFn@$thro@8ﬁ@sulfon?ﬂﬁ%ﬂ%@ﬁﬁw1 266

N-acetyl pi geThg§ 4= YindiEHolm- y|rret NY TmedybENZ@Ethy! 3] [dI OX @lmdthyiphenyR67
N-acetyl pi peridind4-yl nethyl vl pvrildip-2- vl 289

e~

N- acet yl pi per #i n44- yW“W@PH§ﬁWheth§Ww Fildi BeBYVI | i PsPRYPIsY er madi at es
sugh ars] cornpogswd 12, aﬁaormoummvlem entmesttyar|t i mgthpoi 'd-(prdraneswidrotyenent §9- 268
and ot hers renggrpassed e St f—th S mibe
suitably prep% ed| by ﬁﬂgb”roged re$%h ineﬁaﬁgrp|n$2%m§ﬂ/ I%ML§ﬁ flol | owi ng
exanpl e, Rl i857- |l uomegskietiyt-yl howeveaihy! t h@ehdr mul at orPYAY2¥Li t ablly

substitute dnzﬁ?[cr[IQﬂxﬂﬁm@ﬁwﬁl COTHEW DT eéméihfih T hi's gwmg@dure, I Nter

alia, net h\l enyl acet hvli 4-chl arophenvltacet N N yl

UL\;\..L ULL ma—1Teul

3-(trif|uoron%@hyl)ﬁﬁ%ﬁvwme&@%ﬁéfe.i@%ﬂ@ne Qe o aratlo% Y First |Aspect
of Category TBE0 3/ NVABGRAALa4 PCTHdIG03 07688 D _ NifuoGeBenyF \ 1 \ | N,

B HC,, . NH? 1E ' N-ace’:ylplpendlf'iL 4-yl %‘I’e‘[hyl methyl 2-aminophenyl
262 N-acetylpiperidin-4-yl methyl methyl 2-methylphenyl
263 N-acetylpiperidin-4-yl methyl methyl 4-methylphenyl
264 N-acetylpiperidin-4-yl methyl methyl 4-methoxyphenyl
265 N-acetylpiperidin-4-yl methyl methyl 4-(propanesulfonyl)phenyl
266 N-acetylpiperidin-4-y! methyl methyl 3-benzo[1,3]dioxol-5-yl
267 N-acetylpiperidin-4-yl methyl methyl pyridin-2-yl
268 N-acetylpiperidin-4-yl methyl methyl pyridin-3-yl

Utilizing intermediates such as compound 12, as a convenient starting point the analogs
189-268 and others encompassed within the description of 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)phenyl

acetate.

Scheme V: Preparation of First Aspect of Category IlI
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BOO NWH SO2CH3 H3Cim ... 12 22 Reagents and conditions: (a) toluene; 90
C 2hr. 00 N"CHB- N CHB F\/ \V 1 F\/ N\NNBoc b30 NNCH N 1
Nt- H N :wooB/os¢1B# H301 , ... 10 H3CO 10 22 23 Reagents &Q0/USONAI6B3 ons:
(b) TFA, CH2CI 2; rt, 30 min. EXAMPLE 5

4- (4- Fl uor ophenyl ) - 2- et hyl - 5-[ 2- (1- phenyl et hyl am no) - pyri mi di n-4-yl]-1-

pi peridi n-4-yl-1, 2-di hydropyrazol - 3-one (23) Preparation of

4-{4- (4-fluorophenyl)-2-methyl - 3- oxo- 5-[ 2- (1- phenyl et hyl ami no) -

pyri m din-4-yl]-2, 3-di hydro-pyrazol -1-yl } - pi peri di ne- 1- c%rboxyl ic acid

tert-butyl ester (22) To a sol ution of
4-[4-(4-fluorophenyl )y 2- et hyl - 5- (2- net hanesulfon /T '

@ S t'but | ester,
at'uene (30 n‘L 'S5 added (S)y=C(err))- hyy benzyl

, 3- di hydro-pyrazol - {y yl ] C}pl peri dll_p@ 1 par boxy!li €
12 (6 g, 12
amne(15 oty S, theNreactlon
m xture i s coo ateN i n vacufse
Purification over ﬁadesi red product.

n—H

1 di n-4

n of

38 WO 03/080184 P
4- (4-fl uorophenyl)- t hyl - 5-[ 2- (1- phenyl et hyl am no) - Wc” .
yl]-1-piperidin-4-yl-1,&8hydropyrazol -3-one (23): To SO
4-[ 4- (4-f 1 uorophenyl) - 2-

met hyl - 5- (2- met hanesut f onyl - pyri m di n- 4-yl ) - 3- oxo- 2, 3-di hydr razol - 1-yl ]
-pi peridine-1 carboxylic acid tert- butyI ester, 22, (6 0,512 mmol) (9 g,
15.7 mmol ) in CH2CI 2 (90 FA ] 2Cl 2. After stirring
at room tenperature for O. aG‘E)Wﬁsranc‘?l t'on 3%0”8?1&?:4%% '= is concentrated in
vacuo. Purification by preparatory HPLC affords the desired product as the
trifluoroacetate salt. ¢aJo -40 (c 1.8, MeOH), 1H NWR® (300 MHz, CD30D) S
8.30 (d, J =4.8 : I = 4n8 Hz, 1 H),
5.14-5.08 (m & H (m 1 H, 3.56 2N0-3.42 (m 1 H),
3.38-3.22 (m 2H)) )

5 NL. (d, J =6.9
Hz, 3H). HRMS calcd fo 0 (M + H+ 473. 2465 ound 473. 2486.
Non-limting exanpl es pfXq Orpounds wconpri si ng s first asﬁect of

0C > /

Category 111
MN/H

22 23
Reagents and conditions: (b) TFA, GHzClz; rt, 30 min.

EXAMPLE 5
4~(4-Fluorophenyl)-2-methyl-5-[2-(1-phenylethylamino)-pyrimidin-4-yl]-1-
iperidin-4-yl-1,2-dihydropyrazol-3-one (23

Preparation of 4-{4-(4-fluorophenyl)-2-methyl-3-oxo-5-[2-(1-phenylethylamino)-
pyrimidin-4-yl]-2,3-dihydro-pyrazol-1-yl}-piperidine-1-carboxylic acid fert-butyl ester (22):
To a solution of 4-[4-(4-fluorophenyl)-2-methyl-5-(2-methanesulfonyl-pyrimidin-4-yf)-3-ox0-2,3-
dihydro-pyrazol-1-yl]-piperidine-1 carboxylic acid terf-butyl ester, 12, (6 g, 12 mmol) in toluene (30
mL) is added (S)-(a)-methylbenzyl amine (1.55 mL, 24 mmol). After stirring at 90°C for 2 hours,
the reaction mixture is cooled to room temperature and then concentrated in vacuo. Purification
over silica (50% EtOAc/hexane) affords the desired product.
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i ncl ude:

4- (4- Fl uorophenyl ) - 2-net hyl -5-{2-[ 1- (4-fl uor ophenyl ) et hyl am no] - pyri m di n- 4
-yl }-1- pwpesiosiiigs 4-yl - 1, 2- di hydr opyr azol - 3- one; PCT/US03/07635

4- (4- Fl uor ophenyl ) - 2- et hyl - 5-{2-[ 1- (3-fl uor ophenyl ) et hyl am no] - pyri m di n- 4
-yl}-1 piperidin-4-yl-1,2-di hydropyrazol - 3- one;
4-(4-FIuorophenyl)-z-nethyl-5-{2-[1-(2-f|uorophenyl)ethylanino]-pyrinidin-4

-yl}-1- piperidin 4-yl -1, 2-di hydr opyr azol - 3-one; The second aspect of
tht te%gr i;r L!SLnlt | n rmﬁlnoonf% @é?uglkolpﬂgnyrl)e -%% eI b-?ilhbl telny thy%ﬁpnéir;])?/ﬁml g_ﬁ_() rding

4- f | uor ophdiriypiperidin-4rd-3,2tskiidropysatop§-onei23):nFola sdl)tiod pf24 -[4-(4~fluorophenyl)-2-
di hyd
RI2 y ropyr,@ezd%h 5-%2 %@%néﬁ){ér&&m}ﬁ%m@’@ﬁﬁﬁ Blo- §%?i1%92$ g)(r ﬁ?? Bl 0{)81{ od or

~N N 'S subs

unsubsti t @P@de@“tld:&Stﬁ'l R%1 (6 9alednmel) O3 5. ?26‘16"'0‘ dnaHRk (8@ ML Ywascadek 0% Erai n
bel ow i n Trang:lszterTéﬁmr@raaioemaerd;@ﬁnﬂeb@d) FWRIUE it rb@dﬂ@n id@uré @@b%ﬁt@ﬁed in

h d TABLE 184
BTS00 7Btk laRe e RaRl Y8R b o bl A U O bger
270 pi per ileb rA02oyl.8, et HINMR (598 MHIECPYZID) SBAD (¢hiJres.8 tliz - Ad2-a188 (ny bH)

B?/Sregggpn%td@yhJ228H9lﬁ9r5¢4@oé1(ny'1 1*6%'2'1 ;ﬁp@@egé Bﬁissﬁﬁg(

P pen SR, B, 28 e v %2%? S @@#zmméwwo 276
plperldln{Aﬁy&¢G®KMy“ﬂhyﬁkm@emOmﬁMMszBthyI 277 piperidin-4-yl nethyl
hydrogen 1 -hydroxy-1 -nethylethyl 278 piperidin-4-yl nethyl hydrogen
-C2H 279 N-net hyl pi peridin-4-yl methyl hydrogen hydrogen 280
N- net hyl pi peri dNOﬁ_hqutyg eﬁqg@mﬁﬂ of e @FWALNe coyPprising the first aspect of Category Il
include:
4-(4-Fluorophenyl)-2-methyl-5-{2-[1-(4-fluorophenyl)ethylamino]-pyrimidin-4-yl}-1-
piperidin-4-yl-1,2-dihydropyrazol-3-one;
4-(4-Fluorophenyl)-2-methyl-5-{2-[1-(3-fluorophenyl)ethylamino]-pyrimidin-4-yl}-1-
piperidin-4-yl-1,2-dihydropyrazol-3-one;
4-(4-Fluorophenyl)-2-methyl-5-{2-[1-(2-fluorophenyi)ethylamino]-pyrimidin-4-yl}-1-
piperidin-4-yl-1,2-dihydropyrazol-3-one;

The second aspect of Category lll inflammatory cytokine release inhibiting compounds
according to the present invention are 4-fluorophenyl-5-(2-R-substituted-pyrimidin-4-yi)-1,2-
dihydropyrazol-3-ones having the general scaffold with the formula:

0]
RS

N
N

J N
=
N/H
e
wherein R%is C;-C, alkyl, R is substituted or unsubstituted C-C4 alkyl, and R, R®, R®, and R” ai
described herein below in Table VI. The analogs described herein have the indicated
stereochemistry when R® is not hydrogen.

R2

TABLE VI
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281 N-net hyl pi peridi n-4-yl nethyl hydrogen ethyl 282

N- et hyl pi peridi n-4-yl methyl hydrogen vinyl 283 N-nethyl pi peridin-4-yl
met hyl hywowegesoisycl opropyl 284 N-net hyl pi peridi n-4-yl meCagisohgywsdgen
cycl ohexyl 285 N-nethyl pi peridin-4-yl nethyl hydrogen nethoxynethyl 286
N- et hyl pi peridi n-4-yl nethyl hydrogen net hoxyethyl 287

N- et hyl pi peridi n-4-yl nmethyl hydrogen 1 -hydroxy-1 -nethylethyl 288

N- et hyl pi peridin-4-yl methyl hydrogen - CO2H 289 norpholin-4-yl methyl
hydr ogen hydrogen—290-—mprpholnr4—H_pethH—hyadrpgen—rethyl—29%
nmor phol i n-4-y met hyI hydrRogen et hyl R292 ITDIRphO| n- 4 vl r%tJI hydrogen
Vi nKII 293 |moeghol]i n- 4pipéridinet-fy | hydmjlgén d:ydrbggnr bpyl  Bgdtogeor phol i|n- 4- vyl
met hyl hydrjo ctohe: —295 10 F et hyt—hydsggen
ot hoxymet Hyl o %88 o PRA A Ayl ”ﬁ%iw' T L oo
mor phol i n- 4- yR7Tretlhyl Riperidbied 1 - hytrt®kyt bydegenny| et hyl o8

mor phol i n- 4-yb7avet|nyT  pigehcrgef - CO hhé&r%ﬁp Nhg)d}@ge_‘yﬁl DI per i divimft- y| net|hyl

hydrogen h\ drogen 300 N-acet vl piperi-di-a Wl hvdreooen

T LU IILTI. l LILI bllmt L} 301
N- acet yl pi ger P n-4- 4- y| PREIY hy dr pdaiMet hwdrogf"ﬁz N ace%)i’%f’%r. di - 4-yl
met hyl hydrjogerd vi|nyl pIBérEierracety pheple,dl dhydrdgeyll met hy¢ycmzd<rybgen
cycl opr opyl 4G016310 PG USO3 Q7P 36 vtz ace rTT=4-yl
met hyl hydroaé@w;ycl ohD{ éf ' N-a giﬁg\;Lygl oygr Jén -4-yl ﬁ%ﬁbxwét @drn en
met hoxynet hyl 27806 N- aéieeidingd-peri d rfoethy) | ﬁtﬂf?@ﬁl” hydr ofjetosgtoxyetlhyl 307
N-acet yl pi gerp@i n-|2= YT piggidnyA-yinydr Ogﬁélhyl - RYabgRY T 11 -hydrdxi Ineditkyiginyl 308

[\I—acetyl p| p_e_r_'_dl / \I| nmat hvl h\J_dr H 200 nari rll n-4 /1 not hyl

met hyl ~ hydrlogéff 310° pPBEIEHH- 4-y %T%yl Vo980 [ et hyl O T

pi peridin- 4-yt279Tet hw- matbylﬂngdrldnatélhgrl 3@yl pi pedrogiinnt 4- yl  hedrdgeh et hyl  vi nyl
?r;éfhsi Pl L)Ihlégvlw RO Yy %éfwlﬁﬁydrog%%‘* prpertfigyry gt hy!
281 N-methylpiperidin-4-yl methyl | hydrogen ethyl
282 N-methylpiperidin-4-yl methyl hydrogen vinyl
283 N-methylpiperidin-4-yl methyl hydrogen cyclopropyl
284 N-methylpiperidin-4-yl methyl hydrogen cyclohexyl
285 N-methylpiperidin-4-yl methyl hydrogen methoxymethyl
286 N-methyipiperidin-4-yl methyl hydrogen methoxyethyl
287 N-methylpiperidin-4-yl methyl hydrogen 1-hydroxy-1-methylethyl
288 N-methylpiperidin-4-yl methyl hydrogen -COH
289 morpholin-4-yl methyl | hydrogen hydrogen
290 morpholin-4-yl methyl | hydrogen methyl
291 morpholin-4-yl methyl | hydrogen ethyl
292 morpholin-4-yl methyl hydrogen vinyl
293 morpholin-4-yl methyl hydrogen cyclopropyl
294 morpholin-4-yi methyl hydrogen cyclohexyl
295 morpholin-4-yl methyl | hydrogen methoxymethyl
296 morpholin-4-yl methyl hydrogen methoxyethyl
297 morpholin-4-yl methyl hydrogen 1-hydroxy-1-methylethyl
298 morpholin-4-yl methyl | hydrogen -COH
299 N-acetylpiperidin-4-yl methyl hydrogen hydrogen
300 N-acetylpiperidin-4-yl methyl hydrogen methyl
301 N-acetylpiperidin-4-yl methyl hydrogen ‘ ethyl
302 N-acetylpiperidin-4-yl methyl hydrogen vinyl
303 N-acetylpiperidin-4-yl methyl hydrogen cyclopropyl
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315 piperidin-4-yl nethyl nethyl nethoxynmethyl 316 piperidin-4-yl nethyl
met hyl nmet hoxyet hyl 317 piperidin-4-yl nmethyl nmethyl 1 -hydroxy-1
- et hyl etWolo3/08184 pi peri din-4-yl methyl nethyl -CO2H 319 PCT/US03/07635
N- et hyl pi peridi n-4-yl nmethyl nmethyl hydrogen 320 N-nethyl piperidin-4-yl
met hyl nethyl nmethyl 321 N-nethyl pi peridin-4-yl nethyl nethyl ethyl 322
N-net hyl pi peridin-4-yl methyl methyl vinyl 323 N nethylpiperidin-4-yl
met hyl et hyl cycl opropyl 324 N-net hyI pi per| di n- 4 yl meJtahyI met hyI 256
cycl ohexyl 325 /Nnef} 4= B iamiya et hoxy-reth
N- met hyl pi peridin- 4-Né8ét %l %dm 4¥f mh%"hmx'\’)’% il 327 YCloeyT
N- et hyl pi per i%8n- 4- 9’1aC?FI§P'WIdlnr|4e!|h) I mgthylhy chydiegert | - methythetymghyl 328 .
N- et hyl pi perigdgn- g- it VIOUETY: RRAS lan1| n:nTy met hy
PN ARty L MBS D o a0 T
met hyl met hyl Wfhy| Neesvip ?fiﬁ'wcﬂ ¥' 1 40gYipthgogerey hy1hyGlf@>Wy1| metgghyl
nmor phol i n- 41 yl3oaet hyN amylmwndmﬂoprmww C’rlﬁérogm phofnhél(l-;(g;HQ’rQn;j hyT| et hyl
cycl ohexyl F335s1orphot ety —pethoxyrethd—3
o phol i - 4Ly 1080t hyl r%gtehd’nl*et how@?th\jl " 850l phol | AYHO9N et hy| et hyl
1 -hydroxy-{ -3t hyl et Wleﬂd@%l mor phokhyi- 4- ymethylat hyl met melthy# CO2H B39
N-acet yl pi periggyn-g- y| TEtTTY 0g NO—037-085
PCT/ Usﬁg/pog 3531'1'24 nrﬁgﬁc&yﬁu l:'\prl il rﬂE‘tﬁﬂv %btrﬁl met hyl neﬁ?hvl 341
N- acet yl pi peri%d€n- 4- yI  PREfdf-vivet hy | MefHy( el N{ acet yI pVipéri di n- 4yl
met hyl net hyl aigny 3Aﬂ>iﬁﬁerhda‘na¢-9lt yT P p.aéthszil W-ﬁe&ﬂgl m=t nyT tEV@lBBr)SbyICyU opr opyl
344 N- acet yptpertgt-a—4 Fethy Tm.. H—evelohe
N- acet yl pi peridin-4-yl PRy ?y'mat hyl "B ho ﬂ?g}m 346Cyclohexyl
N- acet yl pi peri3dpn-4- yl pm:emdwy# yimet hy Imatbylhaxyreitﬁyyl 34 fnethoxymethyl
N-acetyl pi peTTHEN- gyt pfﬁ@ﬁ - yiTet ”V'mé'th Tyt Wﬁylr 7 ”cﬂ'?‘rieﬁmithyl 348
N- acet yl pi p%r din-4-yl hy| et byl (P

317 plpencm in-4-yl methyl methyl 1-hydroxy-1-methylethyl

318 piperidin-4-yl methyl methyl -CO-H

319 N-methylpiperidin-4-yl methyl methyl hydrogen

320 N-methylpiperidin-4-yl methyl methyl methyl

321 N-methylpiperidin-4-yl methyl methyl ethyl

322 N-methylpiperidin-4-y methyl methyl vinyl

323 N-methylpiperidin-4-yl methyl methyl cyclopropyl

324 N-methylpiperidin-4-yl methyl methyl cyclohexyl

325 N-methyipiperidin-4-yl methyl methyl methoxymethyl

356 N-methylpiperidin-4-yl methyl methyl methoxyethyl

327 N-methylpiperidin-4-yl methyl methyl 1-hydroxy-1-methylethyl

328 N-methylpiperidin-4-yl methyl methyl -COzH

329 morpholin-4-yl methyl methyl hydrogen

330 morpholin-4-yl methyl methyl methyl

331 morpholin-4-yl methyl methyl ethyl

332 morpholin-4-yl methyl methyl vinyl

333 morpholin-4-yl methyl methyl cyclopropyl

334 morpholin-4-yl methyl methyl cyclohexyl

335 morpholin-4-yl methyl methyl methoxymethyl

336 morpholin-4-yl methyl methyl methoxyethyl

337 morpholin-4-yl methyl methyl 1-hydroxy-1-methylethyl

338 morpholin-4-yl methyl methyl -COzH

339 N-acetylpiperidin-4-yl methyl methyl hydrogen
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Utilizing intermedi ates such as conpound 12, as a convenient starting point
the anal ogs 269-348 and ot hers enconpassed within the description of this
cat egory warn3logo184i t ably prepared by the procedure outl i med/uses/eioss bel ow.
In the follow ng exanple, Rl is 4-fluorophenyl, however, the fornulator
may suitably substitute any starting material conpatible with this
procedure, inter alia, nmethyl phenyl acetate, nethyl

4- chl or ophenyl - acetate, and net hyI 3-(tri fI uor oret hyl ) phenyl acetate.

Schene VI: FW‘&‘[W (o) ff S I_J_ naet J‘af_ goryv— ||| Q_ QN CHs CH3 F
N AR RRRY! e Gl AT R oB5BYocis N~ HMShYCH3
H3C...,,,,..~ éFH3| Tvacelipinredieyént s| amhyt ondimeihgins (a) t adinyene; 90 |C 2 hr.
WO 03/ 080184 Pgad US0IEEE er@nByN T GEne N -GS H—F—N—N-N+—)p-~Boc b
IN H N-~\ N -—Ho \'\'nmum'n R ST b v oW 24 25

Reagents and_condi {i %Cetﬂpl?f’”%ﬁxyr QHITSY! |rt meBY nj n.  EXANGULEDYD
4- (4- Fl uor opheddéd ) 5-l\f-®e'(y®+pﬁﬂdlmwy-| methyl metlhyl cyclohexyl

-(S)-met hyl - - A2 et byl
i pi peridin-4-y1-1, 1 NJEA tg %i}drmah' 3y 25’)1 t?W'epar at MGHogmethyl
4-{ 4- (4- 1 ugr opffen) I]V-@eiybphwn- yloxon*@ﬂ{ylz-(meﬁylhoxy - hSHhofBRY T -

et hyl am no) {pygarm (i RefeNbibarkaina-or Y . Hr—piper-di-ne-1-car boxyl
i acid ter bty ncfg’f}]bl}) l 43ﬂ 7 qoy Igrﬁé’th)fl 1hy5ro$’<'y—1 methylethyl

4-[4- (4- 11 ubr optieny! T-esebigp ﬁfﬂ“ 594 Fefarjeonihenypy T FOOW=2-3TT1 3-

0Xx0- 2, 3-di hydr o- pyr azol 1-yI'T-pi perl dinme-1 car boxytitcacrd—tert=butyl

ester, 12, (6 H@gpl t.ol uene 0 i s added

(S) - 2- ani no- 3- Gl;m.%r(?)gx e)dé‘{"ﬁegs IrasFogp é’h’ ‘r%n%%f)m”)!\?rt'%\* stagting P@lmgweaqna@o:c f or
2 hours, tR& 34%%{&9&*@% eﬁcsamgaséeqi wuﬂmnmbeelschmon@mmstcerép@fpa&wees

concent r athgthel plocéaGs QutiinddWekein Kefu. QrmthQYcﬁlE)wﬁb laxa?ffble( EO uoropAenyf( ﬁo ee)ve af fords

the desir
%% fgrmugaltjor may suitably substitute any starting material compatible with this procedure, inter

alia, methyl phenylacetate, methyl 4~ -chlorophenyl-acetate, and methyl 3-(trifluoromethyl)phenyl
acetate.

Scheme VI: Preparation of Second Aspect of Category I

12

24
Reagents and conditions: (a) toluene; 90 °C 2 hr.



Preparati on of 4-(4-fluorophenyl)-5-[2-(2-nethoxy-I-(S)-nethyl-ethylam no)-
pyrimdin-4-yl]-2-nmethyl-I|-piperidin-4-yl-1,2-di hydropyrazol-3-one (25): To
a sol uti owowB/0go184- PCT/US03/07635

(4-fl uorophenyl)-2-net hyl - 3- oxo-5-[ 2- ( 2- net hoxy- 1- met hyl - et hyl am no) - pyri m
di n-4-yl]-2,3-di hydro- pyrazol -1-yl}-piperidine-1-carboxylic acid

tert-butyl ester, 24, (6.5 g, 12 mol) in CH2C 2 (90 nL) was added 20% TFA
in CH2Cl 2. After stirring at roomtenperature for 0.5 hour, the reaction

m xture is concentrated §n vacuo. Purification by pregaratory HPLC affords

t he desired product as he tgh, f | uoroacetate salt. [a]§ -1%y(c 1.7, MeOH),
1H NWVR (300 832 (d, J=4.8 Hz, 7. N’f 28 (m 2H)
7.10-7.04(m H) 64 \\d J:48Hz,1H) / . H), 3.63 (s,
3H), 3.59-3.35 (m , 3H), 3.12-3.01 (m 2Hj, 2¥26-2.17 (m 4H),
1.21 (d, J = 6.9 Hz, . H | cd for, C23H29FNG(Q M + +N441 2414;
found 441.2410. Non- Il/mtlr\hg exanpl®&s of—ether conp conpri sﬁng t he
second aspect of Categogy\lll, include: 43 WO 03/080 PCT/ US03/ 07635

4- (4-fluorophenyl)-5-]2- (2-Nfeqhoxy 1- (S) - net hyl - et hyl am o) - pyri m di n-4-yl ]
-2-methyl - | - (N acety],}.pi- %dl n-4-yl -1, 2-di hydr opy,_r,@,,z@&rﬁone;
4-(4-fluorophenyl)-5-12-(1- Lhet hyl - propyl am no) - pyrim -C'ZF-yI ] - 2- met hyl

-1-(N- acetyl)piperidin-4-yl-1,2-di hydropyrazol -3-one; The third aspect of
Category 111 inflanmatory cytokine rel ease inhibiting conmpounds according
to the present invention age

4-fl uorophenyl -5-(2-R-sulstitute timdin-4-vy|)-1, 2-

di hydr opyr azol - 3- ones havi n%)enttsamgcog e bsjlsrgAaf%F%{'zdﬂ’\%PP’W'the fornula: 0 R3 F
\'/ \ N1 R NH R6b,"~ R7 mhereln R2 is Cl-C4 alkyl, R7 is aryl, and
R2, R3, R6b, and R7 are descrlbed rmgngPUEﬁ om1|n Table WVII. The analogs
descrlbed h
hydr ogen. TA No~— R 4e Fy get Tttty y

350 net hyl plperldln 4- yl1- - ka hen $on8 5 thyI

pi peridin-4-yl hydrogen 2- anlnophenyl 352 met hyl pi peridin-4-yl hydrogen
2- et hyl phenyl

Preparation of 4-{4-(4-fluorophenyl)-2-methyl-3-0x0-5-[2-(2-methoxy-1-(S)-methyl-
ethylamino)-pyrimidin-4-yl]-2,3-dihydro-pyrazol-1-yl}-piperidine-1-carboxylic acid tert-butyl
ester (24): To a solution of 4-[4-(4-fluorophenyl)-2-methyl-5-(2-methanesulfonyl-pyrimidin-4-yl)-3-
oxo-2,3-dihydro-pyrazol-1-yl]-piperidine-1 carboxylic acid tert-butyi ester, 12, (6 g, 12 mmol) in
toluene (30 mL) is added (S)-2-amino-3-methoxypropane (2.14 g, 24 mmol). After stirring at 90°C
for 2 hours, the reaction mixture is cooled to room temperature and then concentrated in vacuo.

Purification over silica (50% EtOAc/hexane) affords the desired product.

Preparation of 4-(4-fluorophenyl)-5-[2-(2-methoxy-1-(S)-methyl-ethylamino)-
pyrimidin-4-yl]-2-methyl-1-piperidin-4-yl-1,2-dihydropyrazol-3-one (25): To a solution of 4-{4-
(4-fluorophenyl)-2-methyl-3-oxo-5-[2-(2-methoxy-1-methyl-ethylamino)-pyrimidin-4-yl]-2,3-dihydro-
pyrazol-1-yl}-piperidine-1-carboxylic acid fert-butyl ester, 24, (6.5 g, 12 mmol) in CH.Clz (90 mL)
was added 20% TFA in CH,Cl.. After stirring at room temperature for 0.5 hour, the reaction
mixture is concentrated in vacuo. Purification by preparatory HPLC affords the desired product as
the trifluoroacetate salt. [op -15° (¢ 1.7, MeOH), "H NMR (300 MHz, CDsOD) § 8.32 (d, J = 4.8
Hz, 1H), 7.33-7.28 (m, 2H) 7.10-7.04 (m, 2H}, 6.64 (d, J = 4.8 Hz, 1H), 4.35-4.19 (m, 2H), 3.63 (s,
3H), 3.59-3.35 (m, 4H), 3.37 (s, 3H), 3.12-3.01 (m, 2H), 2.26-2.17 (m, 4H), 1.21 (d, J = 6.9 Hz,
3H). HRMS calcd for CagHasFNO, (M + H)* 441.2414; found 441.2410.

Non-limiting examples of other compounds comprising the second aspect of Category lil

include:
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353 net hyl piperidin-4-yl hydrogen 4-nethyl phenyl 354 net hyl

pi peridi n-4-yl hydrogen 4-net hoxyphenyl 355 nethyl piperidin-4-yl hydrogen
4- ( pr oparweuwBhemygd ) phenyl 356 net hyl piperidin-4-yl hydr ®g&rus03/07635
3-benzo[ 1, 3] di oxol -5-yl 357 nethyl piperidin-4-yl hydrogen pyridin-2-yl
358 net hyl piperidin-4-yl hydrogen pyridin-3-yl 359 nethyl

N- et hyl pi peri di n-4-yl hydrogen phenyl 360 nethyl N-methyl piperidin -4-yl
hydrogen 4-fluorophenyl 361 nethyl N-nethyl piperidin-4-yl hydrogen

2- h | |
363 methyl N rerpPRERER- i GRS Dot ki B AR S ZEA L OFY
N- et hyl pi peri di n- 4£¥WMhydﬂmg@h1£JHHﬂW@WV@h%ﬁV? 44 WO 03/080184

PCT/ US03/ 076354 4%@@0&?@ I?(JS @‘g”@ Hﬁéhpl'-ﬁ?@fylaﬁilrib) Byritlicity-gn-agesthyi-1-(N-

4- (propanesul fonyl) |per|d|n 4-yl hydrogen
3-benzo[ 1, 3] di oxol - %’ gmﬁ@?‘H@gﬁﬁﬂxmpﬁg?ﬂyFﬁFperld|n 4-yl hydrogen

pyridin-2-yl 368 nethyl N- et hyl pi peri di n-4-yl hydrogen pyridin-3-yl 369
met hyl nor phol 4,1~ t@’l dyelng%q @Q@d'bryplh%Xﬁma@?&yﬁ%ﬁ@b@leaﬁ@fnﬁlbﬂhg €onfpoMhdshydr ogen

4-f| uor ophenyl phol | n- 4- o - am 372
net hyl rmaoswdm mmepﬂeswwenj@%af? W’ﬁyh%’%e‘-hér S‘g)?‘ré}“ﬂ?‘étpwmgﬁgryﬁﬁo% i n-4-yl
hydr ogen dnyariplrtdqrenyd havdigdnegehbgl scaftoidhit theriodnyid: hydr ogen 4- met hoxyphenyl
375 nmet hyl norpholin-4-yl hydrogen 4-(propanesul fonyl)phenyl 376 nethyl
nmor phol i n-4-yl hydrogen 3-benzo[ 1, 3] di oxol-5-yl 377 nmethyl norpholin-4-yl
hydrogen pyridin-2-yl 378 nethyl nDrphoIPn 4- % hydrogen pyridin-3-yl 379
nmet hyl N-acetyl pi peridin-4-yl hydr , 80 net hyl
N-acet yl pi peri di n-4-yl hydrogen 4= y 381 net hyl
N-acet yl pi peri di n-4-yl hydrogen 2-aw-fophenyl #382 met hyl
N-acetyl pi peridin yl hydrogen 2-net hyl pRenyl 383 net hyl
N-acet yl pi peri di n-4-yl hydrogen 4- nethy/pﬁémyl 384 net hyl
N acet yl pi peri di n-4-yl hydrogen 4-netho

n yl

n yl

ﬁgdgnyl 385 net hyl
N acet yl pi peri di hydr ogen 4- ( propa esuh%ﬁnyl)phenyl 386 net hyl
N- acet yl pi peri di hydr ogen 3- benzo[%%BMgloxol -yl

wherein R2is C-C, alkyl, R” is aryl, and R?, R®, R®, and R’ are described herein below in Table
VIl. The analogs described herein have the indicated stereochemistry when R® is not hydrogen.

TABLE Vil
No. R® R’ R> R’
349 methyl piperidin-4-yl hydrogen phenyl
350 methyl piperidin-4-yl hydrogen 4-fluorophenyl
351 methyl piperidin-4-yl hydrogen 2-aminophenyl
352 methyl piperidin-4-yl hydrogen 2-methyliphenyl
353 methyl piperidin-4-yl hydrogen 4-methylphenyl
354 methyl piperidin-4-yl hydrogen 4-methoxyphenyl
355 methyl piperidin-4-yl hydrogen | 4-(propanesulfonyl)phenyl
356 methyl piperidin-4-yl hydrogen 3-benzo[1,3]dioxol-5-yl
357 methyl piperidin-4-yl hydrogen pyridin-2-yl
358 methyl piperidin-4-yl hydrogen pyridin-3-yl
359 methyl N-methylpiperidin-4-yl hydrogen phenyl
360 methyl N-methylpiperidin-4-yl hydrogen 4-fluorophenyl
361 methyl N-methylpiperidin-4-yl hydrogen 2-aminophenyl
362 methyl N-methylpiperidin-4-yl hydrogen 2-methylphenyl
363 methyl N-methylpiperidin-4-yl hydrogen 4-methylphenyl
364 methyl N-methylpiperidin-4-yl hydrogen 4-methoxyphenyl
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387 nethyl N-acetyl pi peridin-4-yl hydrogen pyridin-2-yl 388 nethyl

N-acetyl pi peridin-4-yl hydrogen pyridin-3-yl 389 nethyl piperidin-4-yl
nmet hyl phwowB/os@80 met hyl piperidin-4-yl nmethyl 4-fluoroplremsusos/@83s net hyl
pi peridin-4-yl methyl 2-am nophenyl 392 methyl piperidin-4-yl methyl
2-met hyl phenyl 393 net hyl piperidin-4-yl nethyl 4-nethyl phenyl 394 nethyl
pi peridi n-4-yl methyl 4-nmethoxyphenyl 395 nethyl piperidin-4-yl nethyl
g épropﬁgeirhfonyl)phenyl 396 nethyl plper|d|n 4 yl nethyl
enzo LOXO |~V i 9. |
rethyl pi par i %n- 4- 0P el h 1me§h\yrp4p§ndlﬁ'éjfl wgg &Y w oS hteR 3~y 398
N- {Tﬁt Ihyl4p:c lr ersab n{ dmythyimpt Nydetipipipaijdin-400 rrlmdha@l%n N- riEbengplpiBisianplci-n- 4- y|
nmet hy - f lrvosophenyl s PCTE I 07635 fHiHin-Smt Nyl
N- et hyl pi FerdfI | N+ 4%{]\%‘1hyl tﬁ'%éw amHOrt\'ﬁghErvwd gh met hyl kiR
N- et hyl pi der &8 n{ 4mgihyimet Nynetyinpgrdiyyfyhan(ioroogng met hyyridn-sy!
N- et hyl pi geTsgd M 2m¥inhyl tnylmoﬂphmm,nw phdg nwdrogéﬁm met hyI phenyl
N- net hyl pi peridind4-yl et hyl 4-ppt .oixy“ AN 5—tret m
N-met hyl pi ger P n- ATGIYiht hy MO %)Eﬁanesui“fvd(r)or?\??) phenyl PR hyl
ﬁrret Ey: pi perggu n4 4m¢{hylrmt hylma’aaﬂohméw[ 1, 3] hl\rdmg@h- 5-yl 2 -aggerhevhy |
nmet hyl pi perygArd=ylnethyl | VARDY
N- net hyl pi ;:er‘:3 i N- 4-m\§ hy! bt thm WP!MM yl n o} h\/l2 mn‘ﬁ?yl?hi"y.‘ n |
met hyl pherlyl 37310 metblyl| norpsigioind-4- vl rrBltdI‘RﬂeM-fl ubresnimem e met hyl
nmor phol i n- 4= 374113[ Mfethgr aM NORYASHAN-4-yi3 12 |MRydroden err ph@heme@piydnylrret hyl
2- met hyl phenyl 3 nethyl norphold i 4 y. H“+ Ry ref By t‘l&i 434 et hyl
nor phol i n-4-y?‘7§ret hieil et h SIS 5 YHQ9RD 4'5”%5 orine ﬂéﬂen t hyl
g- f)pr op?nes:JLBmlyl ) pleengly | 4hﬁarp51’@t|m§vlyl m)r phyplr¢gen4- y$- bm;zpﬁﬁ]dloxol -5-yl
- benzo[ 1, Stehioxot—o—yl— 417 Ot pl 0] W pi 8 < =Ry nEt ridin-4-yl 418
nmet hyl mor phol'i n-4- P'{'\Eﬁn:)piat hyl dﬁ?\i‘ﬁ 4 vl hsélcgﬂoqdén hy th"w y' Y
N-acet yl pi per Btk n-|4mpthyimat hylmcfﬁﬂ?fé’mfﬂ y'420 nBYdiREen N acet VYPIREM di n- 4- I
net hyl 4-f | ToEEpNEMethyi N-acetylpiperidin-4-yl | hydrogen phenyl
380 methyl N-acetylpiperidin-4-yl hydrogen 4-fluorophenyl
381 methyl N-acetylpiperidin-4-yl hydrogen 2-aminophenyl
382 methyl N-acetylpiperidin-4-yl hydrogen 2-methylphenyl
383 methyl N-acetylpiperidin-4-yl hydrogen 4-methylphenyl
384 methyl N-acetylpiperidin-4-yl hydrogen 4-methoxyphenyl
385 methyl N-acetylpiperidin-4-yl hydrogen | 4-(propanesulfonyl)phenyl
386 methyl N-acetylpiperidin-4-yl hydrogen 3-benzo[1,3]dioxol-5-yi
387 methyl N-acetylpiperidin-4-yl hydrogen pyridin-2-yl
388 methyl N-acetylpiperidin-4-yl hydrogen pyridin-3-yl
389 methyl piperidin-4-yl methyl phenyl
390 methyl piperidin-4-yl methyl 4-fluorophenyl
391 methyl piperidin-4-yl methyi 2-aminophenyi
392 methyl piperidin-4-yl methyl 2-methylphenyl
393 methyl piperidin-4-yl methyl 4-methylphenyl
394 methyl piperidin-4-yl methyl 4-methoxyphenyl
395 methyl piperidin-4-y! methyl 4-(propanesulfonyl)phenyl
396 methyl piperidin-4-yl methyl 3-benzo[1,3]dioxol-5-yl
397 methyl piperidin-4-yl methyl pyridin-2-yl
398 methyl piperidin-4-yl methyl pyridin-3-yl
399 methyl N-methylpiperidin-4-yl methyl phenyl
400 methyl N-methylpiperidin-4-yl methyl 4-fluorophenyl
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421 met hyl N-acetyl pi peridin-4-yl nethyl 2-am nophenyl 422 nethyl
N-acetyl pi peridin-4-yl methyl 2-methylphenyl 423 nethyl
N-acet yl pvpesiosiiigs 4-yl met hyl 4-net hyl phenyl 424 net hyl PCT/US03/07635
N-acetyl pi peridin-4-yl methyl 4-methoxyphenyl 425 methyl
N-acetyl pi peridin-4-yl methyl 4-(propanesul fonyl)phenyl 426 nethyl
N-acetyl pi peridin-4-yl methyl 3-benzo[l,3]dioxol-5-yl 427 nethyl
N-acetyl pi peridin-4-yl methyl pyridin-2-yl 428 nethyl
N-acet yl pi peridin-A4-yl t hyl ovri difg- 3yl U H-zrg—+h tes—such as
conpound 19, 481 a |coKIWhileAFTSPEIRITHY 4901 ht eI ahal oqzsérﬁaétkg]‘ébl@ and ot hers
encorrpazse \AMEIH | ieshytlels ermebyimperidin-4ehi 5 owtelgor y c&mgbyighenylabl y
prepare y—the Faee T‘rUAVrirfél; d—herei ' i
- -Hathypieridyi~2- 'rH%’c Tt ng lexanpl e,
RL is 4-fl uoré?%envlnfe Wowever. yp%.ﬁ! ?tdor};F HWV Yy <|||49§?\t ﬁﬂ)Hceﬁmcf |gLJt e"gny
starting mal e|404al |coveat i [biNemainyipparking-pr oc&?myb i nt &methorypRenyfet piy |
phenyl acet ategagretimgl oy n'l\ﬂﬁ@tﬁﬁ@;ﬁ’éﬂdmaﬂﬁt at eetrgnd prbydnesulfonyl)phenyl
3-(trifluorjonet I Y phenyl 03/0801 RET/USARLOT6 Schene
VI1: Preparjat 480 of Mt d Aé’iﬂ%teif'p'ﬁef”d@a‘lt gbr VefY | 30(33 sy M%d)o Of'ﬁfw F o
EI;L::(Cj:, cyréi Lwillcug7 \ @!-é’ﬁrl\yr a I\P)Jnithb/lelper}dw H H3GeBERCH3 \ | pyrlmrg 2% Reagents
2 ol Lonos 2D e AL D P 1 — A T

CH3 INb N A40‘? P"@e,‘{[uyj‘ I\'lj\v-rlqétﬁylbfpéridlh'-4-yl CridthyPYt Y N pyrdint3-y FY G8

409 methyl morpholin-4-yl methyl phenyl

410 methyl morpholin-4-yl methyl 4-fluorophenyl

411 methyl morpholin-4-yl methyl 2-aminophenyl

412 methyl morpholin-4-yl methyl 2-methylphenyl

413 methyl morpholin-4-yl methyl 4-methylphenyl

414 methyl morpholin-4-yl methyl 4-methoxyphenyl

415 methyl morpholin-4-yl methyl 4-(propanesulfonyl)phenyl

416 methyl morpholin-4-yl methyl 3-benzo[1,3]dioxol-5-yl

417 methyl morpholin-4-yl methyl pyridin-2-yl

418 methyl morpholin-4-yl methyl pyridin-3-yl

419 methyl N-acetylpiperidin-4-yl methyl phenyl

420 methyl N-acetylpiperidin-4-yl methyl 4-fluorophenyl

421 methyl N-acetylpiperidin-4-yl methyl 2-aminophenyl

422 methyl N-acetylpiperidin-4-yl methyl 2-methylphenyl

423 methyl N-acetylpiperidin-4-yl methyl 4-methylphenyl

424 methyl N-acetylpiperidin-4-yl methyl 4-methoxyphenyl

425 methyl N-acetylpiperidin-4-yl methyl 4-(propanesulfonyl)phenyl

426 methyl N-acetylpiperidin-4-yl methyl 3-benzo[1,3]dioxol-5-yl

427 methyl N-acetylpiperidin-4-yl methyl pyridin-2-yl

428 methyl N-acetylpiperidin-4-yl methyl pyridin-3-yl

Utilizing intermediates such as compound 19, as a convenient starting point the analogs

349-428 and others encompassed within the description of 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)phenyl

acetate.
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H3C'1 ....... H3C .. i 25 26 Reagents and conditions: (b) TFA

CH2Cl 2; rt, 30 mn. EXANPLE 7

4- (4- Fl uowophesniB) - 1- net hyl - 5-[ 2- ( 1- phenyl et hyl am no) - pyr iPairdiSe3/dz$3 | - 2- pi p
eridin-4-yl-1,2- dihydropyrazol -3-one (27) Preparation of
4-{4-(4-fluorophenyl)-2-net hyl - 5- oxo-3-[ 2- (1- phenyl et hyl am no) -
pyrimdin-4-yl]-2,5-di hydro-pyrazol - 1-yl }-pi peri di ne-1-carboxylic acid
tert-butyl ester (26): To a solution of

4- [4(4f|uoropheny|) 2 t i, din-4-yl)-3-0x0-2
, 3- di hydr o- pyrazol - Ff%ﬁ%\@;? ?J%g% Jggﬁlﬁ(gxfgﬁgyg%ﬁe%&%gﬂrt-butyI ester,

12, (6 g, 12 mol) in toI uene (30 nml-) is added (S)-(a)-nethyl benzyl am ne
(1.55 nmL, 24 mmol ). After stirring at 90C for 2 hours, 47 WD O 80884

PCT/ US03/ 07635 the reaction mixture is cooled to roomte@rper ture and then
concentrated in vacuo. Purificasicon over silica (589 , anes)
affords 5.5 g (80% yi®l d) [of f'he desired product- MHz, CDCl 3)
b 841 (d, J = . 38-C31 _n 7H), epHz, 2H),
6.40 (d, J=4_9 ( 1 H, 2.86-2.78
(m 4H), 2.23 nl- 60 (d, J=6.9
Hz, 3 H), 1.52(s,
4- (4-fl uorophenyl) -

1 H, 4.19-4. 08’
d, J=12.4 Hz,
H) . Preparati o of

yl et hyl am no) - py¥T m,dimn- 4-
yl]-2-piperidin-4- -1 2- di hydropyrazol -3-one (27): To a sojution of
4-{4- (4-fl uorophenylN= HgCr ™
nmet hyl - 5- oxo- 3-[ 2- ( 1- phgﬁiﬁHéthyl am no) -pyrimdin-4-yl]-2,5-di
1-yl}-piperidine-1- carboxylic acid tent-butyl ester, 26, (9%g .
in CH2CI 2 (90 nL) is {dded 20% TFA in CH2ClI2. After stirring at room
tenperature for 0.5 h, the reaction mixture is concentrated®in vacuo.
Purification by preparat or \Rekfehi€adf donditdss: &) Blughe( 958e@yr.el d) of the desired
product: [a]Jo -41.0 (¢ 1.7, MeOH); 1H NWR (300 MHz, CD30OD) S 8.25 (d, J =
4.8 Hz, 1H), 7.40-7.00 (m 9H), 6.40 (d, J =4.8 Hz, 1 H), 5.11-5. 05 (m 1
H, 4.51-4.41 (m 1 H), 3.61-3. 55 2H) , 333(deN/@Hz 3H),
3.24-3.05 (m 3H), 2.92-2.7% , 2.19-2.10 (m RH) (d, J =6.9
Hz, 3H). HRMS cal cd ' (M+ H)+ 4 B 473. 2460.
Nonllmtlng exanptes ' ‘

Category 111 include:

4- (4- Fl uor ophenyl ) - 5- 2- ( (a-rret hyI benzyl am no) p m di n-4-yl]-1-nmethyl -2
-piperidin-4- yl-1,2-dih ,dropyrazol

4- (4- Fl uor ophenyl ) -5-[ 2- a- met hyI benzyl am no) p idin-4-ylJ-1-nmethyl -2
-(N- acetyl)piperidin-4-yl- hydropyrazol - 3-one; "N

4- (4- Fl uor ophenyl ) -5-[ 2- (S) ( x- met hyl benzyl am no) pgr din-4-yl]-1-nethyl-
2-(N

" 4740- 4. 31

;'[ . 2 |_|)
ESITve: 573

25 26
Reagents and conditions: (b) TFA, CHzCly; rt, 30 min.

EXAMPLE 7
4-(4-Fluorophenyl)-1-methyl-5-[2-(1-phenylethylamino)-pyrimidin-4-yl]-2-piperidin-4-yl-1,2-
dihydropyrazol-3-one (27)

Preparation of 4-{4-(4-fluorophenyl)-2-methyl-5-o0x0-3-[2-(1-phenylethylamino)-
pyrimidin-4-yl]-2,5-dihydro-pyrazol-1-yl}-piperidine-1-carboxylic acid fert-butyl ester (26):
To a solution of 4-[4-(4-fluorophenyl)-2-methyl-5-(2-methanesulfonyl-pyrimidin-4-yl)-3-oxo-2,3-
dihydro-pyrazol-1-yl]-piperidine-1 carboxylic acid tert-butyl ester, 12, (6 g, 12 mmol) in toluene (30
mL) is added (S)-(c))-methylbenzyl amine (1.55 mL, 24 mmol). After stirring at 90°C for 2 hours,
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met hyl ) pi peri di n-4-yl -1, 2-di hydr opyr azol - 3- one;
(4-{4-(4-Fl uorophenyl)-2-methyl - 5-oxo-3-[2-(S) - (a-nethyl benzyl am no) pyrimd
i n-4-yl J-ROH3/08li1BYy dr opyr azol - 1-yl } pi peridin-1-yl) acetic &CT]S03/07635
2- (4-{4- (4-Fl uorophenyl) - 2-net hyl - 5- oxo- 3-[ 2- (S) - (a- met hyl benzyl ami no) pyri m
|d!3 4-yl J- 2,5-di hydropyrazol -1-yl } pi peridin-1-yl)-2-nmethyl propionic
aci d;
(4-{4-(4-Fluorophenyl)-2-nethyl - 5-oxo-3-[2-(S)-(a-nethyl benzyl am no) pyrind
in-4-yll- er_r?sc'n@ry LRRYER Qgéon& %H@@B&%ﬁuf@éﬁ ;h?« n&ﬂﬁété&lgafritﬁ Blrfighiof St er

&

2-(4-{4- uor op am no) pyrim

i di n-4- yI ]Ovelell@-@i)% @b’pr‘@?@?s)fﬁW?Eﬁ@eﬁspély OV‘ d%‘*"ﬁ%?’l‘??‘lm %/‘(’)\B’?POWP aci d
ethyl est @z erels)fwﬁ(h ﬁsmea’{z o), Cas-zgo(y, 7H),l6.981f, Ueamamn-y o400t (O k=N

1 aor ophi 6P SRE ST e AR T b2 b5, RSERLL, JL4EN 161 S

di hydr opydao HBQHhésﬁON@.\JF&gH[ZHieH)géﬁ%(ISaﬂH)sE}“dNSoﬁzﬁMM*ﬂ"the fornmula: 48 WO
03/080184 PCT/US03/07635 O R3 F\ / \ Rz H/ R6bis R C1-C4 alkyl, R
i's substituted or unsubstituted Cl-

described her ePfeRFERSR o f-(riuprariany| 1“?‘ng%an’dﬁ[&a(l)ﬁge'%%tgq?'ﬂg'as)R\éﬂr@gW%ave t he
i ndi cat ed yiatgpaRiheyi-g2-dihydhpgrabbis-ome @Dt Toydiobgenof 4ABL-Budiphenl: R R R R

429 net hyl di

nydr ogen’ MANGToR R at U RBRE a5 e éﬂ*’*%d“?‘%‘/% BRg Y

pi peri di ncabytylihyait egenty\asiey 26, @331 %mﬁy?/ Irp¢+ﬂn§izl( LS ﬁdeﬁﬁa redFénn

cycl opr Oplngoﬂ?’AftelFEﬁrmd at RbcREl kB f}z$ 054 drOLBEIR YmliGHd whcemﬂf&éd etk

pi peridin-4 yf drogen net hoxynet h P eridj hydr ogen

met hoxyet MRy Cawympﬁworw%lé? ?ffﬂ“?i" 2 9|(4§{y&g§b‘ﬂﬁ“% eS‘E%P ?fg‘f et hyl

438 met hyly piveOH); diHNMR Y300 Ny olgm -S@CBHY, 4308 At 1ty 7.49-Trea dnylgla) }Beum (din- 4- yI

hydrogen hydraden, A44Q JEthyl, NeiglayhPinesss8s fn k), 08 Mehivh),
3.24-3.05 (m, 3H), 2.92-2.75 (m, 2H), 2.19-2.10 (m, 2H), 1.52 (d, J = 6.9 Hz, 3H). HRMS calcd for
CarH2gFNsO (M + H)* 473.2465; found 473.2460.

Non-limiting examples of other compounds comprising the third aspect of Category Ili
include:
4-(4-Fluorophenyl)-5-[2-(S)-(a-methylbenzylamino)pyrimidin-4-yl]-1-methyi-2-piperidin-4-
yl-1,2-dihydropyrazol-3-one;
4-(4-Fluorophenyl)-5-[2-(S)-(a-methylbenzylamino)pyrimidin-4-yl]-1-methyl-2-(N-
acetyl)piperidin-4-yl-1,2-dihydropyrazol-3-one;
4-(4-Fluorophenyl)-5-[2-(S)-(o-methylbenzylamino)pyrimidin-4-yl]-1-methyl-2-(N- -
methyl)piperidin-4-yl-1,2-dihydropyrazol-3-one;
(4-{4-(4-Fluorophenyl)-2-methyl-5-oxo-3-[2-(8)-(oc-methylbenzylamino)pyrimidin-4-yl]-2,5
dihydropyrazol-1-yl}piperidin-1-yl) acetic acid;
2-(4-{4-(4-Fluorophenyl)-2-methyl-5-0x0-3-[2-(S)-(c-methylbenzylamino)pyrimidin-4-yl]-
2,5-dihydropyrazol-1-yl}piperidin-1-yi)-2-methyl propionic acid;
(4-{4-(4-Fluorophenyl)-2-methyl-5-0x0-3-[2-(S)-(a-methylbenzylamino)pyrimidin-4-yl]-2,5-
dihydropyrazol-1-yl}piperidin-1-yl) acetic acid ethyl ester;
2-(4-{4-(4-Fluorophenyl)-2-methyl-5-0x0-3-[2-(S)-(a-methylbenzylamino)pyrimidin-4-yl}-
2,5-dihydropyrazol-1-yl}piperidin-1-yl)-2-methyl propionic acid ethyl ester.

The fourth aspect of Category lli inflammatory cytokine release inhibiting compounds
according to the present invention are 4-fluorophenyl-5-(2-R-substituted-pyrimidin-4-yl)-1,2-
dihydropyrazol-3-ones having the general scaffold with the formula:
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441 met hyl N-nmet hyl pi peridin-4-yl hydrogen ethyl 442 nethyl
N- et hyl pi peri di n-4-yl hydrogen vinyl 443 nethyl N-nethyl pi peridin-4-yl
hydr ogen woaBogriepyl 444 net hyl N nethyl pi peridin-4-yl hpdragesowsyt| ohexy
445 met hyl N-nmet hyl pi peri di n-4-yl hydrogen net hoxynethyl 446 nethyl

N- et hyl pi peri di n-4-yl hydrogen net hoxyethyl 447 et hyl

N- et hyl pi peri di n-4-yl hydrogen 1 -hydroxy-1 -nethylethyl 448 nethyl

N- net hyl pi peri di n-4-yl hydrogen - CO2H 449 net hyl norpholin-4-yl hydrogen
hydrogen 450 net hyl norpholin-4-yl hydrogen nethyl 49 WO 03/080184

PCT/ US03/ 07635 451 net hyl norpholin-4-yl hydrogen ethyl 452 net hyl

nor phol i n-4-yl hydrogen vinyl = 453 net hyl rpholln 4-yl hydrogen
cycl opropyl 454 nethyl norpholin-4 hyd Qeﬁ cycl ohexyl 455 et hyl

nmor phol i n-4-yl hydrogen net hoxy met hyl norpholin-4-yl hydrogen
met hoxyet hyl 457 net hyl norpholin- gn 1 -hydroxy-1 -nmethyl ethyl
458 met hyl norpholin-4-yl hydrogen - CO2H /459 net hyl N-acetyl pi peridin-4-yl
hydr ogen hydrogen 460 net hyl N—acetylpv e?Ndln 4-yl hydrogen net hyl 461
met hyl N-acetyl pi peridin-4-yl hydrogen 462 met hyl
N-acetyl pi peridi n-4-yl hydrogen vinyl 4 Hyl N-acetyl pi peridin-4-yl
hydr ogen cycl opropyl 464 nethyl N-acetyl pi peridin-4-yl hydrogen cycl ohexyl
465 met hyl N-acetyl pi peridin-4-yl hydrog&i™n ﬁhoxynethyl 466 net hyl
N-acetyl pi pgridin-4-y] hydrogen methoxyethyl 467 methyl

N- acet yl pisge G ﬁlk\dr%l s ﬁ%’ﬂ’@géﬁf WSUW@Feé)Cy-Cl alkpearityi &t hEi? andéB areet hy |

EF SC etyl pUi&%glbdﬂi Hereftr b’dlomth’élflein TGQa.lr&lc%gﬁ@lasm%dﬁhrydlre.@g%rtm:qﬁcalﬂedfI met hyl

ydr ogen i di met hyl net hy met hy
plperldlnsﬁnmfmﬂ%?%ypggﬁ ?mﬁﬁ$5£%%thyl pi peridin-4-yl nethyl vinyl 473
met hyl pi peridin-4-yl methyl cyclopropyl 474 nmethyl piperidin-4-yl nethyl

cycl ohexyl TABLE VIli
No. R R’ R* R’
429 methyl piperidin-4-yl hydrogen hydrogen
430 methyl piperidin-4-yl hydrogen methyl
431 methyl piperidin-4-yl hydrogen ethyl
432 methyl piperidin-4-yl hydrogen vinyl
433 methyl piperidin-4-yl hydrogen cyclopropyl
434 methyl piperidin-4-yl hydrogen cyclohexyl
435 methyl piperidin-4-yl hydrogen methoxymethyl
436 methyl piperidin-4-yl hydrogen methoxyethyl
437 methyl piperidin-4-yl hydrogen 1-hydroxy-1-methylethyl
438 methyl piperidin-4-yl hydrogen -COH
439 methyl N-methylpiperidin-4-yl hydrogen hydrogen
440 methyl N-methylpiperidin-4-yl hydrogen methyl ,
441 methyl N-methylpiperidin-4-yl hydrogen ethyl
442 methyl N-methylpiperidin-4-yl hydrogen vinyl
443 methyl N-methylpiperidin-4-yl hydrogen cyclopropyl
444 methyl N-methylpiperidin-4-yl hydrogen cyclohexyl
445 methyl N-methylpiperidin-4-yl | hydrogen methoxymethyl
446 methyl N-methylpiperidin-4-yl hydrogen methoxyethyl
447 methyl N-methylpiperidin-4-yl hydrogen 1-hydroxy-1-methylethyl
448 methyl N-methylpiperidin-4-y!l | hydrogen -COH
449 methyl morpholin-4-yl hydrogen hydrogen
450 methyl morpholin-4-yl hydrogen methyl
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475 met hyl piperidin-4-yl nmethyl nmethoxynmethyl 476 nethyl piperidin-4-yl
nmet hyl nmet hoxyet hyl 477 methyl piperidin-4-yl nmethyl 1 -hydroxy-1
- met hyl etw@lo3/080d84 net hyl pi peridin-4-yl nethyl -CO2H 479 Po@tusy$/07635
N- et hyl pi perazi n-4-yl nmethyl hydrogen 480 nethyl N-nethyl pi perazin-4-yl
met hyl nethyl 481 nmethyl N-nethyl pi perazin-4-yl nmethyl ethyl 482 nethyl
N- et hyl pi perazi n-4-yl nmethyl vinyl 483 nethyl N-nethyl pi perazin-4-yl
met hyl cycl opropyl 484 net hyl N nethyl pi perazin-4- yi rret hyI cycl ohexyl
485 net hyl N—pihylpiperazi-n—4—y—rethy nﬁt.h.CX‘ ret-hy et
N- et hyl pi per 221 n-l4 8 bt hy MRS EYEL hy] MEEO4D b3/ Y 01 b Ubod) 07635
487 met hyl |N- #82 hyI mqﬂwr azi n- rdsryrholirmwhyl 1 hycﬂryghno Ky- 1 rre‘tlrM/I et hyI 488
met hyl N ngth i ' LkERA iR 189 1TE nyl ginraa) 4=yl et hyl
hydr ogen 490M'§rgt yI m%’r hal |rrr11&§,h{/“£r¥:r= h?rﬁry%%ﬁ W ‘HHW
mor phol i n- 4- y¥54ret/nynetvt Hyl  maphdigtyy | rmrhpsq’f@gqnm 4- yI ﬁb@k’hw vinyl| 493
met hyl nor pholsH- 4- Yﬁetmjﬁt nyT Srﬁdllﬁlﬂl?/pyl %%@@t Nyl mtm%emym yT} et hyl
cycl ohexyl 49? ...,ﬁh\'!t rphol+n-— /I‘ P oA mt..m,..u..,{h 'F\ lu rethyl
mor phol i n- 4- yFo%ret|n{TEet hoxBREAT- o7 rﬁef’j} P9S80t phol MY Vet hyll 1
- hydroxy-1 |- mgshyljeniegiyl 498 m@blhtylh Ayybr pholhvdrogbny ‘rrmtdwdw -reORethy199 et hyl
N-acet yl pi Ty et iy 5P Aty T INacetyg prper T din- 4- vyl
met hyl ~ et hyl B N TR Db N T R hyl ethyl 502 net hyi
N- acet yl pi pler #89 n-|4-mathvhet HYrﬁCG\W'R'BPl“d'”*éO’S rré‘b’q’fwenl\r acet y Iy peR; di n- 4- vl
net hyl cyclopue®y!| ndf METMNdet e hWlyPT Petddgdn F- V1 MERfRyhi CYCl ohexyl
505 net hyI N- ﬁf‘ﬂf ylpiper Hdi-p-4-y|—npt-hyl ..ﬁHﬂrgx".. >Ry \fvl ret-hyH
N-acet yl pi per AT nZ|a ANt Iﬂiﬁceﬁé‘%’%&'g}éf% VB et hyl o
N acet yl pi per a2 n-|4-mydthyirgt hy-beelylpigeyidingxy - [L hydregdmy | et hyl 508/ et hyl
1 D= HE- S, ' | S Py | OO L)

N-acetyl pi pefigin- T rethyl " ' N-beetyipifferidin-4-yl | hydrogen cyclopropyl

464 methyl N-acetylpiperidin-4-yl hydrogen cyclohexyl

465 methyl N-acetylpiperidin-4-yl hydrogen methoxymethyl

466 methyl N-acetylpiperidin-4-yl hydrogen methoxyethyl

467 methyl N-acetylpiperidin-4-yl hydrogen 1-hydroxy-1-methylethyl

468 methyl N-acetylpiperidin-4-y! hydrogen -CO-H

469 methyl piperidin-4-yl methyl hydrogen

470 methyl piperidin-4-yl methyl methyl

471 methyl piperidin-4-yl methyl ethyl

472 methyl piperidin-4-~yl methyl vinyl

473 methyl piperidin-4-yl methyl cyclopropyl

474 methyl piperidin-4-yl methyl cyclohexyl

475 methyl piperidin-4-yl methyl methoxymethyl

476 methyl piperidin-4-yl methyl methoxyethyl

477 methyl piperidin-4-yl methyl 1-hydroxy-1-methylethyl

478 methyl piperidin-4-yl methyl -CO.H

479 methyl N-methylpiperazin-4-yl methyl hydrogen

480 methyl N-methylpiperazin-4-yl methyl methyl

481 methyl N-methylpiperazin-4-yl methyl ethyl

482 methyl N-methylpiperazin-4-yl methyl vinyl

483 methyl N-methylpiperazin-4-yl methyl cyclopropyl

484 methyl N-methylpiperazin-4-yl methyl cyclohexyl

485 methyl N-methylpiperazin-4-yl methyl methoxymethyl

486 methyl | N-methylpiperazin-4-yl methyl methoxyethyl
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Utilizing intermedi ates such as conpound 19, as a convenient starting point
the anal ogs 429-508 and ot hers enconpassed within the description of this
cat egory warn3logo184i t ably prepared by the procedure outl i med/uses/eioss bel ow.
In the follow ng exanple, Rl is 4-fluorophenyl, however, the fornulator
may suitably substitute any starting material conpatible with this
procedure, inter alia, nmethyl phenyl acetate, nethyl

4- chl orophenyl -acetate, and nethyl 3-(trif | uorom et hyl ) phenyl acetate.
i E1 \AD Q2

Scherme VI | —ReeparattoneiFodrthAspeet ol —Eategory I —-5 / 080184
PCT/ US03/ 0763487 Bdc "STN |~ Nt ngrad A | eV~ Kb hyarpv- Ty ol v Ny N
OCH3 ~ N-- |H 488\ COZ\@HB/I H3 G- methylpiperazin-4 WCH3 mett®l 2V Reagdmzti and

condi tions: tat vu NBpc ONCH—F Y SFY77CH3 b N
ok P o TR AP T U i ST A ST R
condi ti ons:| (B%° TFAmG@,‘HQCI 2, peroholird n. | EXRRPLE| 8 ~ methyl
4- (4-F uoropTgyl )-5”@]1@(2 naﬁds‘rpﬁ(dﬁn i-( S)- rretﬁéﬂet Nyl am Nogtnypyri m din-4-yl]-
1- net hyl -2 R4 +—2—di-hyehppyrazol re—{28)—Preparatign of

4 {4 (411 dor Shery MM 1o (i”?FB’N%‘%;Y 1- (k) "ﬁH}Vhy et hyl anf®¥b) -

pyri m di n- 4- yKd3 2-mptethyl -5 onoerﬂhdﬁnmyhydr opyretwbl 1 1- yl -&elopoimbdxyl i ¢ aci d

tert-butyl (27 1o qryof
4-14-(4-11 oronLI vl ej-r% ethvrﬂcg@ib? J¥etha gnLﬂW(m - pyr ?yrcr;lfaexﬁl 4-yl| )i- 5- oxo-

495 methyl ~ “morpholin-4-yl methyl " “methoxymethyl
496 methyl morpholin-4-yl methyl methoxyethyl
497 methyl morpholin-4-yl methyl 1-hydroxy-1-methylethyl
498 methyl morpholin-4-yl methyl -COH
499 methyl N-acetylpiperidin-4-yl methyl hydrogen
500 methyl N-acetylpiperidin-4-yl methyl methyl

501 methyl N-acetylpiperidin-4-yl methyl * ethyl

502 methyl N-acetylpiperidin-4-yl methyl vinyl

503 methyl N-acetylpiperidin-4-yl methyl cyclopropy!
504 methy! N-acetylpiperidin-4-yl methyl cyclohexyl
505 methyl N-acetylpiperidin-4-yl methyl methoxymethyl
506 methyl N-acetylpiperidin-4-yl methyl methoxyethyl

507 methyl N-acetylpiperidin-4-yl methyl 1-hydroxy-1-methylethyl

508 methyl N-acetylpiperidin-4-yl methyl -CO:H

Utllizing intermediates such as compound 19, as a convenient starting point the analogs
429-508 and others encompassed within the description of 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, infer
alia, methyl phenylacetate, methyl 4-chlorophenyl-acetate, and methyl 3-(trifluoromethyl)phenyl
acetate.

Scheme VIII: Preparation of Fourth Aspect of Category Il
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2, 5-di hydro-pyrazol -1-yl ] -pi peridine-1 carboxylic acid tert-butyl ester,

19, (6 g, 12 mol) in toluene (30 nL) is added

(S) - 2- amiwo-03/0smEBhoxypropane (2.14 g, 24 mmol ). After sti PCIragoa07630C for 2
hours, the reaction mxture is cooled to roomtenperature and then
concentrated in vacuo. Purification over silica (50% Et OAc/ hexane) affords
the desired product. 52 WO 03/080184 PCT/US03/ 07635 Preparation of

4- (4-fluorophenyl)-5-[2-(2-met hoxy-1-(S)-nethyl ethyl am no)
pyrimdin-4-yl]-1-nethyl-2-piperidin-4-yl-1,2-di hydropyrazol -3-oneg(28): To
a solution of 4-{4- N~

(4-fl uorophenyl)-3-[2-(2- - pebdhoxy- 1- met hyl et hyl am no)
et hyl - 5- oxo- 2, 5- di h@dr oplyr azol - 1-yl - 1- car boxyl.i c utyl ester,
27,7(6.5 g, 1 in 2 (90 L) was adfec M CH2CI 2. After
stirring at enper ture for Qp5 hg%r, t he reaction xtifte is
concentrated | ijicagion“?f preparatory HPLC-affords the desired
product as the trifl/uoroatetate salt. 1H NVR (300 QD) S 8.30 (d,
4.8 Hz, 1 H), 7.3347. (m 2H), 7.10-0@4:04 (m 2H), 6 (d,,J =4.8H, 1
Hy, 4.55-4.47 (m Hy, 4.24-4.18 (m 1 H), 3.62-3.53 (m , 3.45-3.26
(m 9H), 3.23-3.14 &;& 2.93-2.78 (m 2H), 2.20-2.%§WQ Zt%, 1.21 (d,
J =6.6 Hz, 3H. HRMS Car'éd for C23H29FNGO2 (M+ H)+ 4%41.2 .~ found
441.2425. Non-limting exanpl es of other conpounds conprising the second
aspect of Category IV include: o7
4-(4-fluorophenyl)-5-12-(S)-(1, 2-di net hyl - 2- hydr o ropyl am no) pyri m di n- 4-
yl]-1-met hyl - 2- pi peridin- -%“isff“igoﬂij'}‘&?%@wgpzﬂ?%‘ne. The conpounds

whi ch conprise Category IV anal ogs of the present invention are 4-Rl

substituted-5-(2-R-substituted-pylined n-4-yl)-1,2-di hydr r azol - 3- ones
having the general scaffobd :i{ﬁfﬁﬁé formula: O N'ORSN/ﬁziitN R2 ~11N
ect_o

yrinidig-4-yl]-2-m

N~~\ R wherein the st p Cat egory has \{ he rpula: 0 "l R3

Ni RN E | E |
N\CHa N\CHa
b
—_—
H3C“" """ k/OCHs H3C” |||||| k/OCHa
27 28

[Reagents and conditions: (b) TFA, CHzCly; rt, 30 min.

EXAMPLE 8
4-(4-Fluorophenvyl)-5-]2-(2-methoxy-1-(S)-methylethylamino)-pyrimidin-4-yl]-1-methyl-2-
iperidin-4-yi-1,2-dihydropyrazol-3-one (28

Preparation of 4-{4-(4-fluorophenyl)-3-[2-(2-methoxy-1-(S)-methylethylamino)-
pyrimidin-4-yl]-2-methyl-5-oxo0-2,5-dihydropyrazol-1-yl-1-carboxylic acid tert-butyl ester
(27): To a solution of 4-[4-(4-fluorophenyl)-2-methyl-3-(2-methanesulfonyl-pyrimidin-4-yl)-5-oxo-
2,5-dihydro-pyrazol-1-yl]-piperidine-1 carboxylic acid tert-butyl ester, 19, (6 g, 12 mmol) in toluene
(80 mL) is added (S)-2-amino-3-methoxypropane (2.14 g, 24 mmol). After stirring at 90°C for 2
hours, the reaction mixture is cooled to room temperature and then concentrated in vacuo.

Purification over silica (50% EtOAc/hexane) affords the desired product.
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R2 1 ~NNA QCH2)nR4 R2 and R3 are the sane C1-C4 |inear, branched, or
cyclic alkyl and Rl, R2, R3 and R4 are described herein belowin Table |IX
The i ndexwp ogaspiBe O or 1. 53 WD 03/080184 PCT/ US03/ 07635 PCHaIS0FA76B20" R 4
509 4-fluorophenyl nethyl phenyl 510 4-fluorophenyl nethyl 2-fluorophenyl
511 4-fluorophenyl nethyl 3-fluorophenyl 512 4-fluorophenyl nethyl

4-fl uorophenyl 513 4-fluorophenyl nethyl 2,6-difluorophenyl 514

4-fl uorophenyl nethyl 2-cyanophenyl 515 4-f|uoropheny| nethyl

3- h | 516 4-fl | | 2-trif 517
o 11 or bphony! PRERRYPN 8F I M OTeRET Y R PRSI RV BRRRE | ol
IA\LI_ ][rFt hyl ppmmaml-m\ylmJ{ﬂethﬁ-ﬂ&:lpbrﬁlmmmdihyﬂromww M&)hﬂbpgean@of;}}ZG}
uor o
T S e s
4-f1 uor opweywcbpymmlﬁwl marmmba@ﬁbiﬁéﬁytvl es 24"-74(51‘5I9u BPREM/F a@éet(?R/'I“U was
2 ]E)Fnzo[ 1%&199'2@%(?4FA% ghH CI25335tet48‘(1fr|n§QE @Brlﬂeélﬁderﬁw@ydr OLH temy khe rBafion mixture is
uor ophen
3-f 1 uor Ogﬁ%é,trategz%vqqu &Bﬁcéﬁ%ﬁ ep@{aﬁcily Hél‘c} ?# ngﬁg%{rﬁd S'Ig%c EPPuor ophenyl
ethyl 2, 6trﬁiﬁcfrba¢@1ra€eFﬁaEﬂHINMF56100MHz= QLS gl i, 1), ZyaTaBHEngH, 7,501
- “°r°p? ﬁgr? hz?{)rl% I.Fl’gga?g%?% 554241t 1|f1 HQHQEBZR}’ H)e4 Bk 53 (m, 2H),

2-trifluo ‘I'lior ophen rifluoronmeth ‘fhenyl
534 4-f| u@ﬂ@ﬁﬁ@rﬁﬁyl%@t%% 3N4fi’ét2|WI2p‘?3p°e$ éHMZy?P“@é@ 24 abﬁ%ﬁﬁérﬁjlf et hyl

4- et hy| phgnHRMSsdicdorl CAHaLnpbe W b Hetday 24 24; doudd netdupbpheny|

Non-limiting examples of other compounds comprising the second aspect of Category IV

include:

4-(4-fluorophenyl)-5-[2-(S)-(1,2-dimethyl-2-hydroxypropylamino)pyrimidin-4-yl]-1 -methyl-2-
piperidin-4-yl-1,2-dihydropyrazol-3-one.

The compounds which comprise Category IV analogs of the present invention are 4-R'-
substituted-5-(2-R-substituted-pyrimidin-4-yl)-1,2-dihydropyrazol-3-ones having the general

scaffold with the formula:

O(CH)R*
R2 and B® are the same C,-C; linear, branched, or cyclic alkyl and R, R?, R® and R* are described

herein below in Table IX. The index n canbe 0 or 1.
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537 4-fluorophenyl ethyl 3-N-acetylam nophenyl 538 4-fl uorophenyl ethyl
pyran-4-yl 539 4-fl uorophenyl ethyl 4-methoxyphenyl 540 4-fl uorophenyl
et hyl 3- bwnaef04018] di oxol -5-yl 54 WO 03/ 080184 PCT/ USO3/ OPE3AIS03HT6B3 zi ng

i nt ermedi ates such as conpound 3, as a convenient starting point the

anal ogs 509-540 and ot hers enconpassed within the description of this
category can be suitably prepared by the procedure outlined herein bel ow
In the foll owing exanple the formulator may suitably substitute any
starting material conpatible with this procedure, inter alia, mnethyl
phenyl acetate, nethyl 4-chl orophenyl -acetate, and net hyl
3-(trifluoronethyl)pheNyl acetatfe. In ad® /R on|, ot her RElkyl hydr azi nes,

for exanple, 1, 2-di¢thyigyd f@ﬁmﬂimQMP ar@gmworlue CajheR® SubStjtuted for

1, 2- dinet hyl hydraziine _di hydrochl or| Schemel I X- Preparatien—-of First
Aspect of Category IV 51/ d‘ﬁ“‘?m?@e@t‘ SmSthN/ ~ duoepieY N g3 SCH3
SCH3 3 29 Reagents angncord4ﬂmw@memﬂa) EkﬁNHNHCHBs#Bomaan reflux, 5 hr
F/ I CF/ | Ob \ —NN-CHI N—CHI3—H 3 29 30

Reagents and conditionéﬁ( 4&06?"%6”“ d?TftFﬁ [ H20; 4ﬂﬁbr"‘@1e‘mﬂ""“ WO

03/ 080184 PCT/ US03/ Q7638 K #il®@romenyl GH3MeKyICH3 ¢ 2//diffjorophenyl
514 4-fluoropheny! methyl 2-cyanophenyl

515 4-fluorophenyl methyl 3-cyanophenyl

516 4-fluorophenyl methyl 2-trifluoromethyiphenyl

517 4-fluorophenyl methyl 4-trifluoromethylphenyl

518 4-fluorophenyl methyl N-methylpiperadin-4-yl

519 4-fluorophenyl methyl 4-methylphenyl
520 4-fluorophenyl methyl 2,4-dimethylphenyl
521 4-fluorophenyl methyl 3-N-acetylaminophenyl
522 4-fluorophenyl methyl pyran-4-yl

523 4-fluorophenyl methyl 4-methoxyphenyl
524 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl
525 4-fluorophenyl ethyl phenyl

526 4-fluorophenyl ethyl 2-fluorophenyl
527 4-fluorophenyl ethyl 3-fluorophenyl
528 4-fluorophenyl ethyl 4-fluorophenyl
529 4-fluorophenyl ethyl 2,6-difluorophenyl
530 4-fluorophenyl ethyl 2-cyanophenyl

531 4-fluorophenyl ethyl 3-cyanophenyl
532 4-fluorophenyl ethyl é-triﬂuoromethylphenyl
533 4-fluorophenyl ethyl 4-trifluoromethylphenyl
534 4-fluorophenyl ethyl N-methylpiperadin-4-yl
535 4-fluorophenyl ethyl 4-methylphenyl
536 4-fluorophenyl ethyl 2,4-dimethylphenyl
537 4-fluorophenyl ethyl 3-N-acetylaminophenyl
538 4-fluorophenyl ethyl pyran-4-yl

539 4-fluorophenyl ethyl 4-methoxyphenyl
540 4-fluorophenyl ethyl 3-benzo[1,3]dioxol-5-yl
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NNCH3 NyNCH3 0 O S02CH3 30 \ 31 Reagents and conditions: (c) phenol,

NaH, THF;, rt, 14 hr. EXAMPLE 9 4 (4 Fluorophenyl)-1

2- di met hywossp@iphenoxVpyri m di n-4-vi)-1 2-di hydropyr azol P8Tarse3/(33)

Preparation of

4- (4-fl uorophenyl)-1, 2-di met hyl -5-(2-nmet hyl sul fanyl - pyri mdin-4-yl)-

1, 2-di hydropyrazol -3-one (29): To a solution of 4 (4.0 g, 12.5 nmol) in

et hanol (60 nlL) was added 1, 2-di et hyl hydrazi ne di hydrochl oride (2. 5g,

18.8 mml ). After refluxing the mxture at 78 C for 5. | ution

was cool ed to YHU&RY t”éﬁ%‘?d@%?ﬁ%g?? F?W%H%%ét?gta\ﬁgrévﬁ n'@ﬁt 6&%'%%%“%%@%

aqueous sEIoE4a ad othersle@Bngmabsediwithin (HeGBseriplion of trés eatagaryicen ph agiebiarepared

separ at ed,, (f hﬁ%&l\%ﬁb%éd h?réih biigk.ef 1Yl FRRERAhpIB IR orlia¥R 69 suiftBlg Cr ude
S It1ed by

resi due riti , sili1ca gel chromatograph bi ot age, syst (5%

Er OAc) hexaiReRye pry JEREmaloiel Gmebl it 16 A Bl EPURr A PRI
(300MHz, ©BG)I3)chBrdphéig)-4dbiate] ard MethylHz(riflddmetry)plerl B6tafamin 2d¢ditiont8B- 7. 05
(m 2H)1 = _di i i i . 60 (81
3H): B E%i(ﬁﬁﬁdg%é f?r I\ﬁ%#&leHZF?r g%tg Ia%d{%ﬁég%bgfo%ch%e, can ﬂgsdb%htut%&")om,%

4- ( 4- 1 uodiopthwhydrgzing dhyeiophiaridgl - 5- (2- met hanesul f onyl - pyri mi di n-4-yl ) -

1, 2-di hydr opyrazol -3-one (30): To a solution

2- (4-f1luorophenyl)-3-(2:pet hyl syl fanyl - i m.di.n: A- - 0X0- propi oni c
acid nethyl ester, 3, %fﬁgi“eg&?rjipa%%ﬁkj’f%#%%?&éate ‘{“)'Xﬁd MeOH (25 nl) is
added dropwi se a solution of Oxone(r) (10.1 g, 16.4 mol) in water (40 nL).
After stirring at rog enperature for 5 IR > the reaction mxture is
concentrated in vacuo. Hl ting residue di luPed with CH2Cl 2 (150
m.) and washed with aq §_satlyr at ed NaHCO3 dtiol (2 x 50 nL). The
aqueous phase is extracted wJth Bea 2 d3,x 50 nL) [andntbe conbi ned organic

phases dried (MgSO4), filte ~: and concentr ajed wacuo to afford 1.1 g

(72% vyi el d) of the desi|fed|product as a vyelllow éolicggé\/nich is used w thout

further purification: S mlz 363 [ MtH] +. ’Pnﬁd\ération of
imdin-4-yl)-1,2-

4- (4-fl uorophenyl)-1, 2-di|met hyl - 5- (2- phenoxypyri m

di hydr opyr azol - 3-one (31)5%To a sol uti on of phesli(f'dlf (0.12 g, 1.29 mmol) in
THE (5 nmL) is added sodiumBydride (0.04 g, 1.08 2smol ). After stirring at
roomtenperature for ] t] )184

PCT/ US03/ 07635 %Qag@%tpand%orﬁﬁl)%. (aPCﬂ-lsQItINI%Ha,%ﬁaN&?rQI@)(, 980

(4-fl uorophenyl) -1, 2-di net hyl - 5- (2- met hanesul fonyl -pyri m di n-4-yl)-1, 2-di hy
dr opyrazol - 3-one, 30F 20 g, 0.55 mmol) FR_HE (5 nl) is added to the
reaction m xture. The re i stirred at tenpgrature for 4 hours.
The reaction is then q Ny Et OAc. The organic
phase is washed with 1 N Na (/)N2—)C,H3 dried> MgSH) , 1li I;’\k—n% and
concentrated in vacuo. -~ N = l\{

CHs

s N

SCH, SO,CHy
29 30
Reagents and conditions: (b) Oxone®, MeOH/THF/H20; rt, 5 hr.

55



The crude residue is purified by preparatory H
1H NWVR (300 MHz, CDCI3) b 8.51 (d, J = 4.8 Hz
2H), 7.36w9.0308(184 3H), 7.24 (dd, J =7.5, 1

PLC to the desired product:

, 1 H, 7.48 (t, J = 8.1 Hz,

.2 Hz, 2H), peT0%03/07639 = 9.0
3.

Hz, 2H), 6.94 (d, J =5.1 Hz, 1 H, 3.53 (s, 3H), 38 (s, 3H); HRVs calcd
flor2 C21HLBFNA02 (M + H)+ 377.1418; found 377.1397. (. 3

, 2-Di et hyl - 4- (4-fl uorophenyl)-5-(2-phenoxypyrimdin-4-yl)-1, 2-di hydropyraz
ol -3- one; 1H NMR (300MHz, CDCI3) 5 8.50 (d, J =4.9 Hz, 1 H, 7.5>1/ - $¥24
(m 7H), 7.03 (t, J =8.8 Hz, 2H), 6.94 ( J=88Hz, 1 H, 401 (q, J=

.1 Hz, 2H), 3.90 (g, J = 6.9 Hz, 2H), 1.32
= 6.9 Hz, 3H); M- z 406 [ M+H] +; HRMS
I\/]tlr:-l+] 405. 1727, found 5. 1715. The second as
nfl ammatory cytoki ne refeagg Nphphi t Lifg conpo /F NRIT NR N, NYN
N,r NRR S02CH3 RI. 7 ﬁt/:Nef 9 8 (R =[t) |acc§rdi ng to the present
i nvention are 4-fl uoroﬁe yl - 8- (2- R-substituthed-pVyri N i n-4-yl)-1, 2-

di hydr opyr azol - 3- ones viMg tfie general scaffold with the formula: 0 R3
RLR2 NNAN~-H R6b W.|( \R7 R2 and R3 are the gsaqe C1-C4 |inear,
branched, or cyclic al kyi%:@hd R2, R3, R6b, and R7 @ described herein
bel ow i n Table X The anal ogs described herein havethe indicated
stereochem stry when R6b is not hydrogen. 57 WD 03/080184 PCT/ US03/ 07635
TABLE X No. R W/WR(jb R 541 4-fluorophenyl netR®l hydrogen phenyl

Reagents and conditions: (c) phenol, NaH, THF; i, 14 hr.

= 701 Hz, 3H), 0.883 (t,
for C23H22FN402
Pf

gatggory IV

7
J
[
|

EXAMPLE 9
4-(4-Fluorophenyl)-1,2-dimethyl-5-(2-phenoxypyrimidin-4-yi)-1,2-dihydropyrazol-3-one (31)

Preparation of 4-(4-fluorophenyl)-1 ,2-dimethyl-5-(2-methylsulfanyl-pyrimidin-4-yl)-
1,2-dihydropyrazol-3-one (29): To a solution of 4 (4.0 g, 12.5 mmol) in ethanol (60 mL) was
added 1,2-dimethylhydrazine dihydrochloride (2.5g, 18.8 mmol). After refiuxing the mixture at 78
°C for 5 days, the solution was cooled to room temp. and partitioned between EtOAc (100 mL) and
aqueous saturated NaHCOj3 solution (100 mL). The organic phase was separated, dried (MgSO,),
filtered and concentrated in vacuo. The crude residue was purified by silica gel chromatography
(biotage system) (5% EtOAc/hexanes) to yield 1.4 g (33%) of 5 as a yellow solid: 'H NMR
(300MHz, CDCls) § 8.49 (d, J = 5.1 Hz, 2H), 7.31-7.36 (m, 2H), 6.83-7.05 (m, 2H), 6.83 (d, J=5.1
Hz, 1H), 3.55 (s, 3H), 3.40 (s, 3H), 2.60 (s, 3H); MS-ESI m/z 330 (M+H)".

Preparation of 4-(4-fluorophenyl)-1 ,2-dimethyl-5-(2-methanesulfonyl-pyrimidin-4-yl)-
1,2-dihydropyrazol-3-one (30): To a solution 2-(4-fluorophenyl)-3-(2-methylsulfanyl-pyrimidin-4-
yl)-3-oxo-propionic acid methyl ester, 3, (1.4 g, 4.1 mmol) in THF (25 mL) and MeOH (25 mL) is
added dropwise a solution of Oxone® (10.1g, 16.4 mmol) in water (40 mL). After stirring at room
temperature for 5 hours, the reaction mixture is concentrated in vacuo. The resulting residue is
diluted with CH2Cl, (150 mL) and washed with aqueous saturated NaHCO; solution (2 x 50 mL).
The aqueous phase is extracted with CHxClz (3 x 50 mL) and the combined organic phases dried
(MgSQy), filtered and concentrated in vacuo to afford 1.1 g (72% yield) of the desired product as a
yellow solid which is used without further purification: MS-ESI m/z 363 [M+H]".

Preparation of 4-(4-fluorophenyl)-1 ,2-dimethyl-5-(2-phenoxypyrimidin-4-yl)-1,2-
dihydropyrazol-3-one (31): To a solution of phenol (0.12 g, 1.29 mmol) in THF (5 mL) is added
sodium hydride (0.04 g, 1.08 mmol). After stirring at room temperature for 10 min, a solution of 4-
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542 4-fluorophenyl nethyl hydrogen 4-fluorophenyl 543 4-fl uorophenyl

met hyl hydrogen 2-am nophenyl 544 4-fluorophenyl nethyl hydrogen

2- met hyi pWervgl801845 4-f | uor ophenyl et hyl hydrogen 4-net hpCphesny0763546
4-fl uorophenyl nethyl hydrogen 4-nethoxyphenyl 547 4-fluorophenyl nethyl
hydr ogen 4- ( propanesul fonyl ) phenyl 548 4-fl uorophenyl nethyl hydrogen
3-benzo[ 1, 3] di oxol -5-yl 549 4-fl uorophenyl nethyl hydrogen pyridin-2-yl
550 4- quorophenyI nethyl hydr ogen pyridin-3-yl 551 4-fluorophenyl nethyl

thyl ph 552 4- fl
A e D LT
met hyl 2-oeo byd.gshemyl) in THE5(5 4L Isweddesh theybactien mwurmﬂfh?ythutemﬂﬁﬂi 5‘}1’@% 556
4-fluorop %‘-%@F turdRor ouFEEtTh¥LeaéfJﬁ‘?§th9r¥t¥®hw|w1th5I§daﬂd iB||uwarvﬁlahifﬂ%d Thet hyl
p

t hyl t
3 benzol 1or@§n§f’p32§ﬁsu¥ oot BON AL SIS TRk TS PE A 1 560
4-fl uor op[hr@@dee reidoy is pretideydy ppapeiathinn=B-Grio thes@sired frodus: otiﬁ‘é\ﬂﬁ(%ﬁé’ﬁ%yl

e = | heny!
b Lglgen g% sty ({%UJOIQEE'Z%)H UO@M vt 2097 ééEMW(tn 33 241dd, yarapheny

4-f | uor op1h%H§sI2Hh§EQ43ﬂ JpPeft By éR); éﬁé?%gre—%wz 153% 4. ¥ Is&'g%d%h( r"?yw W\E@ﬁ

hydr ogen d&)é@kd?*@ﬁ%f«b{fméﬁ(mAHf*Islzmmahfemd3mt3ml hydr ogen net hoxymet hyI 568
4-f | uor ophenyl hydr ogen net hoxyet hyl 569 4-fl uorophenyl nethyl

hydrogen 1 -hydroxy-1 -nethylethyl 570 4-fluorophenyl nethyl hydrogen
-CO2H 571 4-f | ypDasihyeayb-ficetophiénylyes Gﬁ;ﬂhehbxy@?limlﬂﬂf-ﬂ-um1@p¢1bwww1 met hyl

met hyl 573 41 t SH 4ed ot ephenyg snet hy
nmet hyl M@B@Qﬁﬁﬁ?ﬁ% Eéq}( Ogydogzegnybm Ak ltjllgro ¢ Pyj ;ﬂfat hyl
met hyl cyld:i Gb}@{%l(d J=8.8Hz, 1H), 4.01 (g, J=7.1 Hz, 2H), 390(q,J 69Hz 2H),

Hz, 3H), 0.883 (1, J = 6.9 Hz, 3H); MS-ESI m/z 405 [M+HT"; HRMS m/z caled for ngHggFN40g

[M+H"] 405.1727, found 405.1715.

The second aspect of Category IV inflammatory cytokine release inhibiting compounds

7 (R=Me) 9
8 (R=EY)
according to the present invention are 4-fluorophenyl-5-(2-R- substituted-pyrimidin-4-yl)-1,2-

dihydropyrazol-3-ones having the general scaffold with the formula:

e
Ro 7

R

R? and R are the same Cs-Cy linear, branched, or cyclic alkyl and R?, R®, R®, and R” are
described herein below in Table X. The analogs described herein have the indicated

stereochemistry when R® is not hydrogen.
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576 4-fl uorophenyl

nmet hyl
4-f | uor opwervglosares hyl
met hyl net hyl

4-f 1 uor ophenyl

hydr ogen 2-am nophenyl
585 4-fl uorophenyl
hydr ogen 4- et hoxyphenyl
4- (propanesul fonyl ) phenyl

3-benzo[ 1, 3] di
E59459 4-fl uor
met hyl phenyl

et hyl nmethyl 2;
4-f| uor ophenyl
4- met hoxypheny
598 4-fl uoroph
ethyl methyl p
601 4-fl uoroph
met hyl 603 4-
hydr ogen vi nyl
4-f 1 uor ophenyl
nmet hoxynet hyl

4-f 1 uor ophenyl
et hyl

met hyl
nmet hoxynet hyl

met hy

| cycl ohexyl

578 4-fl uorophenyl

met hyl

- CO2H 581 4-fl uor ophenyl

et hyl

nmet hyl

1 -hydroxy-1 -nethyl et hyl
et hyl
hydr ogen 4-fl uorophenyl
584 4-fl uorophenyl

et hyl

577 4-fluorophenyl

nmet hyl

582

met hyl
net hoxyet hyl
580TASh/0mBDPhenyl
hydr ogen phenyl
583 4-fl uorophenyl

579

et hyl

hydr ogen 2-net hyl phenyl

hydr ogen| -

et hyl hydrogen 4-nethyl phenyl 586 4-fl uorophenyl ethyl
587 4-flu hepyl ethyl hydrogen
588 4- quoroo1envI et hyl hydrogen

oxub 5]yl B89 4-fI WM h=nyW‘eth3I hyarodgn pyridin-2-yl

4 ﬁ'y'w‘ﬁ%nv LA TR T G LU S0 S
affdopHdvgrophenyk | uBtelphe deﬁeﬂy|” ﬁ@?ﬁﬁwﬁ%¥hbruheﬁyﬁn¥95
GEE%L ”EmpﬁﬁbfyﬁfaﬁwHWPEﬁywdm595 4- f|ﬂ6m@pﬁﬂmyl et hyl net hyl
AR Lo N TN P T AP A A A et
y1 545 n-| 2-filoropB@0l 4- mgﬂwrolaﬁyﬁweret hyl 4r@elyiPheir i di p- 3-yl
G o BER P T e [ niioHen pgﬁi‘,*ﬂe@%w?r gen

505 - FIGEPOIHOy bRl RGP Byer P gy s
gtr?gy; Wfﬂl{‘ofl%ﬁéhyc /CInﬁH’dﬁ/XyI hyﬁ@@em-flaﬂlmn@qdhé]dykolétmy hydr ogen
oPRY | HUEERBHL - ATy DRyt et gl M 4. ¢ 1 for ophenyl

GerH 5<9fluorophenyl methyl hydrogen pyridin-3-yl

551 4-fluorophenyl methyl methyl phenyl

552 4-fluorophenyl methyl methyl 4-fluorophenyl

553 4-fluorophenyl methyl methyl 2-aminophenyl

554 4-fluorophenyl methyl methyl 2-methylphenyl

555 4-fluorophenyl methyl methyl 4-methylphenyl

556 4-fluorophenyl methyl methyl 4-methoxyphenyl

557 4-fluorophenyl methyl methyl 4-(propanesulfonyl)phenyl

558 4-fluorophenyl methyl methyl 3-benzo[1,3]dioxol-5-yl

559 4-fluorophenyl methyl methyl pyridin-2-yl

560 4-fluorophenyl methyl methyl pyridin-3-yl

561 4-fluorophenyl methyl hydrogen H

562 4-fluorophenyl methyl hydrogen methyl

563 4~fluorophenyl methyl hydrogen ethyl

564 4-fluorophenyl methyl hydrogen vinyl

565 4-fluorophenyl methyl hydrogen cyclopropyl

566 4-fluorophenyl methyl hydrogen cyclohexy!

567 4-fluorophenyl methyl hydrogen methoxymethyl

568 4-fluorophenyl methyl hydrogen methoxyethyl

569 4-fluorophenyl methyl hydrogen 1-hydroxy-1-methylethyl

570 4-fluorophenyl methyl hydrogen -COH

571 4-fluorophenyl methyl methyl H

572 4-fluorophenyl methyl methyl methyl

573 4-fluorophenyl methyl methyl ethyl

574 4-fluorophenyl methyl methyl vinyl
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WD 03/ 080184 PCT/ US03/ 07635 611 4-fl uorophenyl ethyl methyl H 612

4-fl uorophenyl ethyl nmethyl nmethyl 613 4-fluorophenyl ethyl nethyl ethyl
614 4-fl weoophsnygd et hyl nethyl vinyl 615 4-fl uorophenyl Perhysh3/omsshyl

cycl opropyl 616 4-fluorophenyl ethyl nethyl cyclohexyl 617 4-fl uorophenyl
et hyl nethyl nethoxynethyl 618 4-fluorophenyl ethyl nethyl nethoxyet hyl
619 4-fl uorophenyl ethyl nethyl 1 -hydroxy-1 -nethylethyl 620

4-fl uorophenyl ethyl nethyl -CO2H Utilizing internediates such as conpound

30, as a convehhﬁﬁg °tgg%§& eﬁ@ .ﬁm&@ﬁt eyl 540=6 2{LigarEhy0t eT s

f

enconpassed w t h ilon 0O is catedory can be suitably
%Zp?(r)(ra(rjml 2%/0'; he ﬁﬁoceﬁﬂwm&omaww neﬂethérei nmﬁé!"ow. In toHeoResY | owi ng exanpl e
e, or il at o [rep7>w kRS R | AWerfar [ TrsWeRnat compat bl e
4- chl or ophenyl - ad@?ate4ﬂ%%ﬂ”ﬁ%Whyﬂn§h%tr|fWﬁ%WonéEﬁQF?%ﬂ%ﬁéﬂﬂécetdte_ In
S?ﬂlyzjlr gg,h ?E)h(rair 570 KY|l 4hwdﬂds;:ehénynes métlm,n exandrrpv!w‘g, 1 12’+ydn0exlt hmeﬁylemﬂm ne
di hydr ochl ori de. %%hen%ﬁ%”q% 1;a ?g%lhf @gggndIZ:LQX: H?ﬁ:ﬂﬁnry IV O
{\IACEBOZgI I\Vlg-BI—BE:‘ NEBH 3 4-ﬂlle’r\t3“nlﬂ!§mgl, . ethylHz [ahydegen+ -~ ~ N)hqnm_e f-il’\ N- H
140 C 2 . DIanBRE hATyorodeny 1 eyl Fobfitden ndcarioloppstst (&) t ol uene;
2- di et hyl - 5- ( 4- ra8Bholk§laererspnytat nyihst hy 67 - pr | ARPRE L 1, 2-
di hydr opyr azol -[3-582€ [ 42)orbfhenyl ethyl hydrogen 2-methylphenyl 1

585 4-filuorophenyl ethyl hydrogen 4-methylphenyl

586 4-fluorophenyl ethyl hydrogen 4-methoxyphenyl

587 4-fluorophenyl ethyl hydrogen | 4-(propanesulfonyl)phenyl

588 4-fluorophenyl ethyl hydrogen 3-benzo[1,3]dioxol-5-yl

589 4-fluorophenyl ethyl hydrogen pyridin-2-yl

580 4-fluorophenyl ethyl hydrogen pyridin-3-yl

591 4-fluorophenyl ethyl methy! phenyl

592 4-fluorophenyl ethyl methyl 4~fluorophenyl

593 4-fluorophenyl ethyl methyl 2-aminophenyl

594 4-fluorophenyl ethyl methy! 2-methylphenyl

595 4~fluorophenyl ethyl methyl 4-methylphenyl

596 4-fluorophenyl ethyl methyl 4-methoxyphenyl

597 4-fluorophenyl ethyl methyl 4-(propanesulfonyl)phenyl

598 4-fluorophenyl ethyl methyl 3-benzo[1,3]dioxol-5-yl

599 4-fluorophenyl ethyl methyl pyridin-2-yl

600 4-fluorophenyl ethyl methyl pyridin-3-yl

601 4-fluorophenyl ethyl hydrogen H

602 4-fluorophenyl ethyl hydrogen methyl

603 4-fluorophenyl ethyl hydrogen ethyl

604 4-fluorophenyl ethyl hydrogen vinyl

605 4-fluorophenyl ethyl hydrogen cyclopropyl

606 4-fluorophenyl ethyl hydrogen cyclohexyl

607 4-fluoropheny! ethyl hydrogen methoxymethyl

608 4-fluorophenyl ethyl hydrogen methoxyethyl

609 4-fluorophenyl ethyl hydrogen 1-hydroxy-1-methylethyl

610 4-fluorophenyl ethyl hydrogen -CO.H
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WO 03/080184 PCT/ US03/ 07635 Preparation of

4- (4- Fl uorophenyl ) -1, 2-di net hyl - 5- (2- met hoxy-1-(S) - nmet hyl et hyl

am no) - pywormsasas4-yi ] -) - 1, 2- di hydropyr azol - 3-one (32): Teca/usos/otssdn of

4- (4-fl uorophenyl)-1, 2-

di met hyl - 5- (2- met hanesul f onyl - pyri m di n-4-yl) -1, 2-di hydropyr azol - 3-one, 30,
(0.20 g, 0.55 mmol) in toluene (5 nm) is added

(S)-2-am no- 3- rret hoxypropane (2.14 g, 24 nmmol ). The reaction is refluxed

at 140 C for 2-heat f Tt n The Truge Tesidug i s
purified by pre Bgr at 4’frU0|ﬁB %W ff‘ord G?l(é?miw(i’%% yi el de of the gdesired
product as a yel bbv $dHiugroppeiyp5D ey - 2P (et 14, McOHMSIM NVR ( 3DOMHz,
CDCI 3) 5 8.25 (dg9= hﬂ‘yuopaéher#[ ),etmy|41 /mﬁhy{m 2H) athgas 6. 96 (m 2H),
6.41 (d, J=4RH7, H\, 55 H _||}, Iﬁhraf-r \II 1H),
3.52 (s, 3H) B.&64(mabiopphavhh (%t YigH é‘“eé@”(s, M 6.
3H); M- ESI nl £3625 [ MidHjubrophittyS| métagal ¢d niesinyl CJ9H23FN@@*EFOPWHH+] 372. 1836,
found 372. 1824 1 4-fluorophe thyl methyl cyclohexyl

1, 2- Di et hyl - 4- (E—?I yor oohé’nvqu 5-?5-(8, -(a- Tet hyl benzyl am no) pyr{ ni di n-4-y
1]1-1, 2- di hydr )p;ﬁﬂazcl4-®omé;eny[ h] 28ityl= {3 e, 17, w@ﬁ&xymfmywm 300MHz,
CDCI 3) 5 8.28 613- %_ﬁjc@?genyp H) ethyl- 39- /meiﬁ)w(rn 2Hmetox@ahy(t, J| = 8.8 Hz,
2H), 6.46 (d, 8 Hz H 14 O% R 'Hl 361 dgs_1_3k“ylet”.|5’ (s, 3H,
1.24 (s, 3H). 1. %9(< 2-fgigopnatby (avly + gneifly | SyIroRE EEeY Sh s [ i
HRVS ni zcal cd o262 HQﬁJBNﬁ)Bé’ny[ \/I+I-|¢t}1y|38f> Jr@é}ml flound 38601977.
1, 2- Di net hyl - 444t derepheny=5-{2=(S)=11(4-ftoorophenyt)yethytam no] pyri
m din-4- yl}-1, 2-di hydropyrazol -3-one; [a]25D = -78 (c 0.18, M : 1H NWR
(300MHz, CDCI 3Ytiligngin@@médiates gick-agc@niqznd 30, py a cqnvagent 5?@‘”9@?'“%?& 998- 6. 96

(41D, Sirfbbolehl g bnddng a§se%l$a1tﬁm1r% aeaanpaomh.sacaée%o(vscan b3H{itabi3p@barblr s,

C23H22 F2NBGhe mppgﬂ.lre@ﬁmidﬂgaz ih Pgs Mg AV'ZBT W eL<ample He f&%toﬂ‘rﬁ? §U|féglyf or
1, 2- Di net §ypktitdie @Ay Sthrtioy ropthdat yorhpaliblp it Bjs-rdcedwe hplepdlispyetanPrRsyBgei#ed di n- 4-y

I ] 1, 2- d%ﬁ%}q € c'h%gpg'é ac%TaT @nd Lw%%%[?trmuor%etﬁﬁ hziear%/%eta?@%ddnibfﬂ dWdR

LeECEt

300M—|Z, 6. 41
Ed J = 4aRyl pm}razpep{)for ez,;al@@e.( dlgth}db]ydregmgg% oc ride cé g%s%bgtltutg?_dor%,?) 25 (d, J
= 6.3 HZ dimibhyihydr&kidetdinydroshiofids, 3H); MS-APCI iz 356 [ MkH] +. HRMVB ni zcal cd

for CL9H23FN50 [ MrH+] 356. 1887, found 356. 1883.

1, 2-Di et hyl - 4- (4-f | uor ophenyl ) - 5- [ 2- (S)g (1, 2-di net hyl - 2- hydr oxypr opyl am no
)= pyrimidin-4-yl]-1, Baitng e GrappieseDh! CW@SP%HONF@?QO%MW CcDCl 3)" S 8.28
(d, J= 5.1 Hz, 1H), 7.36 (dd, J = 5.5, 8.8 Hz, 2H), 6.97 (t, J = 8.8 Hz,
2H), 6.49 (d, J = 4.8 Hz, 1 H), 3.95 (br s, 1H), 3.80 gn 2H), 3.53(5,
3H), 3.33 (s, 3H), 3.04-2.89 (m 2H), 3.95-2.89 ( , R.31e. 02 (m 2H),
1.95-1.83 (m 2H), 1.10gt, J = 7.5 Hz, 3H); - ES 1z 8fl"fl\/HrH]+; HRVS

m zcal cd for C23H3QFN6O SN[,MbH+] 488. 2084 f ound 2086, N@l V\D 03/080184
PCT/ US03/ 07635,: | c NH,

1, 2- Di net hyl - \ élngl)-S-Ti"-"- ) - (1-2mgt hyl - pHQXxyet hyI am no) pyri
mdin 4-yl]- 1 2 di hydr op razol 3- one; [ a] 25D =-22 (cO OH); 1H NWR
(300MHz, CDCI3) S 8.25 OCHa N e

30

32

Reagents and conditions: (a) toluene; 140 °c, 2 hr.

EXAMPLE 10
4-(4-Fluorophenyl)-1,2-dimethyl-5-(2-methoxy-1-( S)-methylethylamino)-pyrimidin-4-yi}-)-1,2-
dihvdropyrazol-3-one (32
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(d, 3 =5.1 Hz, 1 H, 7.41-7.35 (m 2H), 7.03- 6.96 (m 2H), 6.41 (d, J =
4.8 Hz,1 H, 557 (d, J =7.8 Hz, 1 H, 4.29-4.24 (m 1 H), 3.52 (s, 3H)
3. 46 (m wh)ozoMgd (s, 3H) 3.35 (s, 3H), 1.29 (d, J = 6. 6PCTANp3/0NE ESI

m z372 [ MrH +. HRMS m zcal cd for C19H23FNsQ2 [ MtH+] 372. 1836, found
372.1824.

1, 2-Di net hyl -4-(4-fl uorophenyl)-5-[2-(isopropyl am no)pyrimdin-4-yl]-1,2-di
hydro- pyrazol -3-one; [a] 25D =-22 (c 0.14, MeOH); 1H NWMR (300MHz, CDCI3) S
8.25 (d, J=5.1 Hz, 1 7 7,35 41 (d J
D e e, 1 vy, Peshatapy O R riibpbngRnt T i ey (el ¢
3.46 (m aino)-pyrdid{red-y B, 231iRBIrgpyrazdHp-ond (328 Tala sqlutien §f 4(4-Bishopheys)) 3t n1 z
372 [ MtH] {T@l\@ Iy NSO 38.20f 0886 mPoR int 824.
1, 2-Di rretﬁ"]e- - %%%ﬁ%reglg Té}gy %&h‘%iﬁ pyr?)[drégm%%l/%ﬁﬁe% @zplg(r)né din-4 Of;)I/I] 1,2
-di hydr o-t F‘%l(z5dF'-)3ﬁ%ﬂ‘i‘8 BEIKEProrersEgy 952 ‘émH‘PD(% erpactgni 1z, 2H),
8.32 (d, d&HudedQt Hm °Clibi)2 hou?stﬁdn ((ddcenﬂratéd& ickiz Thdcrblg redid@eis porifiedbly, 7. 03 (t,

VG ESi i BRGNP e itk e s ebfe@se il g o B
f ound 391—%«3@014 MeOH) 1 NMR (300MHz, CDCK) 8,25 (¢, J = 5.1 Hz, TH), 7.41.7.35 (m, 2H),

1, 2-Di 4 i 12
_d| hydfgf g rﬁ%(fh fZH)”@MG?F?{"?!@yAéH?ﬂg)Zs%Wd N I7rm?pz yh;amz@q)ga Fi iy B2 4 y1 ] - X

! RN D e N ot s
6. 99 (t, &7/z-ca8)d8or|ﬁZQH2}N)502 [&1+512) 3(7m1835 tund §724@24.d, J = 4.9 Hz, 1 H), 4.79
(d, J =5.1 H, 2H), 3.52 (s, 3H), 3.30 (s, 3H; MS-ESI mz 391 [ MEH] +;
HRVS nf zcal cd for C21H20FN6O [ M+H+] 391.1683, found 391. 1684.

1, 2- Di net hyl - 412Dimethyrfhunrphhenyl)-s- [@Wr(am%bﬂbwwmnmfwww&rﬂlh2y|] 1,

- di hyd
OLbY (50 9%&%9%&0@&1% D';‘“’Ps(@@(%’ﬁ/%]o@ﬂ r@l\)lﬂgsoﬁmﬁ% ¢k 8‘28461@-'"2901(2

1
1 H, 7.4027H5 35739, F&?z@wdzgﬁqﬁfzb }18)46 (&, ot Hz, w @ “3&361
6.55 (br g, 3d), 67 (£34)] 1£d s, 33H)=142395|SEI 121K, ,J 46.88z,(36h); Mszsan/ksaﬁwm—g) '3.53

gngngaéﬁmﬁfa@%ffr G5 %ﬁéé%ﬁ*&hee#@\ﬁ mzcaled for

1,2-Diethyl-4-(4-fluorophenyl) - 5 [ 2-(S)-(a-met hyl benzyi am no) pyri m di n-4-yl
] 3%0§/szl g)[/)gf 011@3/15.%6 gt&(@fﬁ?oroﬁl@dn@?@ 2(5)7[4 (4 ﬂu&ogﬁémyl)&ﬂhﬂdhmo} ;h’inlNMR;; 69 (1.

S = 8.8 Ryl |hycgoppga 8- oye,:[a]\,—) DF 148° (cP- 1|£|) I\bl%@Héé—l EIMR (ﬁoqﬁ’Hz %C@%?ﬁ (dq (

4.05 - 3. 75 48wz, SH), Hb—?@ (i 4H), 3.0846. ermn gH), Bl (brk, 61), $.38-534d)(m, 1H)33.49 Is, 28

(7, 55 Ui 812 ML P s g COMALE R

1, 2-Di et h@bsteFéNbOf[MthHrlé%Wlf))U'Bi‘[EZ 178~ (1- met hyl - 2- met hoxyet hyl ani no) pyri m
idin-4 yl]-1,2-di hydropyrazol 3-one; [a] 25D = +58 (c 0.105, MeOH); 1H NIVR
(300MHz, CDCI 3

2H), 7.00 (t, 5“'8’3 vig- @ fi\iﬁmp'%e“Xé %(5)3“ m%“ﬁ”ﬂ?"'gddﬁﬁ]"”?‘%é%é V('ﬁ‘
H, 4.29 @ihydd-pirazob3@hef mgsal—q:mnaom M2EH); 'BNSIR (eQMHz, EDELDS $126 (SZH)I 3 47
(m 1 H) %8&% %\'7&1%@7 013('1")':(R|\;4é7 %}—l} elzpz(g S 8 88D vy On. 325, G 1), 353 (E aR), B%s (SHh)

M5- ESI
1 .25 (d, J 6.3 Hz, 3H), 1.0 (t, J= 7.5, 3H); MS-APCI m/z 356 [M+H]". HRMS m/z calcd for
C19H2sFNsO [M+H"] 356.1887, found 356.1883.

1,2-Dimethyl-4-(4-fluorophenyl)-5-[2-(S)-(1,2-dimethyl-2-hydroxypropylamino)-
pyrimidin-4-yi]-1,2-dihydro-pyrazol-3-one; 'H NMR (300MHz, CDCl3) & 8.28 (d, J = 5.1 Hz, 1H),
7.36 (dd, J = 5.5, 8.8 Hz, 2H), 6.97 (i, J = 8.8 Hz, 2H), 6.49 (d, J = 4.8 Hz, 1H), 3.95 (br s, 1H),
3.80 (m, 2H), 3.53 (s, 3H), 3.33 (s, 3H), 3.04-2.89 (m, 2H), 3.95-2.89 (m, 2H), 2.31-2.02 (m, 2H),
1.95-1.83 (m, 2H), 1.10 (t, J = 7.5 Hz, 3H); MS-ESI m/z 489 [M+H]"; HRMS m/z calcd for
CasH3zoFNsQ3S [M+H*] 488.2084, found 489.2086.
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for C2IH27FN6Q2 [ MkH+] 400. 2149, found 400.2131. 1, 2-Di net hyl -4- (44

| uorophenyl ) -5-[2-[ (N- propanesul f onyl pi peri di n-4-yl)am no] -

pyri m di rwo-030$0184 2- di hydr o- pyrazol - 3-one; 1H NVR ( 300MHz PCTIDShB)7685 8. 24
(d, J= 4.8 H, 1 H, 7.36 (m 2H), 6.98 (t, J =9 Hz, 2H), 6.38 (d, J =
5.1 Hz,1 H, 5.26 (d, J =7.2 Hz, 1 H, 4.16 (m 1 H, 3.51 (s, 3H 3.35
(s, 3H, 1.27 (d, J=6.3, 6H; M5-APCI m z342 [ MtH] +; HRMS m zcal cd for
C18H21 FN5O [ M+H+] 342.1730, found 372. 1728 Non-limting exanples of other

conpounds conp NG 1> oXvye hiH&Ppyrimidin
1, 2-Di et hyl - igﬁf"f‘ &‘h‘F% %ﬁg gg?é} ﬁ@rrieht?g%%éﬂngy t'hair‘,]nl(énoé)lg)éyr| I’T?dl n-4-yl

1-1,2- d 4-wa;2 dlhngqua@dr&lone;{ubng—zT ¢ 0.14, MeOH): HNMR (300MHz, CDCly)  8.25

%, 3. hDyglr%E)[ayJ 4,1(#2[ NU?&W#@@M:}H 576@6(9%%@4;I@412(dwam8ﬁ&)wr5m(duhmyl 1-1,
1 2 Df et hirTH). G234 %ﬂdﬁbﬁﬁbﬁ?ﬁfs 80} 9% e A 843 81 335 Pafth PRy micdi n- 4-y1 ]
-1, 2- di hy gnpmsHBe! azod723MeHE. Hm&Wz@mmmFmOi[M@Hﬂﬁé&é&ﬁG %H%nu on, not
directly g%bcgﬁpassed within the herein above defined categories, whi ch can
be prepar y the procedures or nodifications thereof discl osed her ei n
above, include the follow ng.

g (B ﬁnfﬁfﬂf’éi (F;?/ﬁ hmlﬁbiﬁyl(‘kz x/df t?udionéwbnf;i)wz ~(ipdpeopyigmibpdydmidinkiofiyis2adibydre- one;
~pheny! et RyR2oK mﬁé ﬁjﬁq EFOJPA{;M%% H?W{Pﬁg:; 114z, COK) 6425 (4, =5.1 iz,

4- (4- Fl uonaphany|3prh; 21 ma:s -lecey(et Byl §.45(d, 2= @ﬁ-l'ﬂie‘tl‘ﬁcﬁ(v (d, J = 7.8 Hz, 1H), 4.29-

- met hyl et %4@%@{?3 5}1’2’ g'(s”én-grerlre‘lm é’ﬂi)] 32(; (Eeéﬁsld 35k, MHWHOMB 870M); lAsese;

4- |
-yl(]4 g lrigmwz I35 dﬁ%”’é@ak’a c 23('):Hé02 [ 30 es! gL hydAmgap) - pyrim din-4

4- (4- Fl uor ophenyl ) - 1- ( 2- net hoxyet hyI) 5- (2- phenoxypyri m di n-4-yl)-2-met hyl -

1, 2- di hydropyr
4- (4-F uoropheﬂ%zélmfawgflﬁ%/ I"qgofléenl)ﬁg >£p>y”§"rn|'4 fnhn-o er1 dm-4;5\|(l]p1e?|d(|jhlyﬁro4 yl -
2- di hydr ppiaeelzisdne3 HNSIR (BEMN2, OBLUBOEBY (PCTH QB@B/W& (d, J=4.9 Hz, 1H),

flm(eth: g?hqﬁqgmn)r%i %z(ﬁpg%'_ & )?7&513 ﬁ—ég*rl(zzzlrﬂﬁé@p V3 14.9 Hz, 1H), 3.57 (s,

4- (4- % LoBHh RS, )BEI{JV(%E%IEIP/?aﬁﬁMﬂH)HIjFPI\éS C@%d FPéPH eré’ﬁ@( (BT aedne;

- met hyl et ylhasbnwegyri m di n-4-yl ] - 2-
(4-chl oro) phenyl -1, 2-di hydr opyr azol - 3- one;

4- (4- Fl uor ophenyl ) - 2- (2- met hoxyet hyl ) - 5- [ 2- (2- met hoxy- | - met h Ieth | am no) py
rimdin-4 yl] - [;2aRinteshyl- 41(4-flQor@phgrm)@dg-r(@gtﬂln-g-y@ﬁ@o)pyrlmldm-&yl -1,2-di ydro

pyrazol-3-one; 'H NMR (300MHz, CDCl;) § 8.62 (d, J=5.9 Hz, 1H), 8.32 (d, J=4.9 Hz, 1H), 7.71
(m, 1H), 7.38 (m, 2H), 7.26 (m, 1H), 6.99 (t, J = 8.8 Hz, 2H), 6.52 (m, 1H), 6.46 (d, J = 4.9 Hz,
1H), 4.79 (d, J = 5.1 Hz, 2H), 8.52 (s, 3H), 3.30 (s, 3H); MS-ESI m/z 391[M+HT"; HRMS m/z calcd
for CorHaoFNgO [M+H™ 391.1683, found 391.1684.

1 ,2-Dimethyl-4-(4-fluorophenyl)-5-[2-(pyridin-2-ylamino)pyrimidin-4-yl]-1 ,2-dihydro-
pyrazol-3-one; '"H NMR (300MHz, CDCls) & 8.62 (d, J = 4.0 Hz, 1H), 8.32 (d, J=5.1Hz 1H), 7.71
(dt, J= 1.5, 7.7 Hz, 1H), 7.61-7.60 (m, 1H), 7.41-7.32 (m, 2H), 7.29-7.23 (m, 1H), 7.00 (, J=8.8
Hz, 2H), 6.55 (br s, 1H), 6.47 (d, J = 4.9 Hz, 1H), 4.80 (d, J=5.1 Hz, 2H), 3.53 (s, 3H), 3.31 (brs,
3H); MS-ESI m/z 391[M+H']; HRMS m/z caled for Cz1Hz0FNeO [M+H*] 391.1683, found 391.1672.

1 ,2-Diethyl-4-(4—fluorophenyl)—5-[2-(S)-(oc-methylbenzylamino)pyrimidin-4-yl]-1 ,2-
dihydro-pyrazol-3-one; [0]p = +74° (¢ 0.035, MeOH); 'H NMR (300MHz, CDCl3) § 8.23 (d, J =
5.1 Hz, 1H), 7.42 — 7.29 (m, 2H), 7.69 (t, J = 8.8 Hz, 2H), 6.43 (d, J=5.1 Hz, 1H), 5.33 (m, 1H),
4.15 (m, 1H), 4.05 — 3.75 (br s, 2H), 3.75 — 3.34 (br s, 2H), 1.61 (s, 3H), 1.33 - 1.28 (m, 6H); MS-
ESI m/z 432 [M+H]"; HRMS m/z calcd for CasHo,FNsO [M+H'] 432.2200, found 432.2182.
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4- (4- Fl uor ophenyl ) - 2- (2- net hoxyet hyl ) - 5- (2- phenoxypyri m di n
4-yl)-1-nmethyl -1, 2- di hydropyrazol - 3- one;

4- (4- Fl uowophosniB) - 2- ( 2- met hoxyet hyl ) - 5-[ 2- ( 2- hydr oxy- | , 2Pdirreso$iyiops opyl am
no)- pyrimdin-4-yl]-1-nmethyl -1, 2-di hydropyrazol - 3- one;

2- (4-chl orophenyl ) - 4- (4-fl uorophenyl)-5-[2-(1-phenyl et hyl am no) - pyri m di n-4
-yl]-1,2- di hydropyrazol - 3-one;

4- (4- Fl uor ophenyl ) - 1- net hoxynet hyl - 5- ( 2- phenyoxypyri m di n-4-yl)-1, 2-di hydro
pyrazol - 3- one;

1- (Piperidin-4-yl)-2-methyl-4-(4-fluorophenyl)-5-[2-(tetrahydropyran-4-yl)p
yrim di n- 4- yl |+ dpithyilaipnds@pparydseb-(S-@methlerpebodsthylanisdpyrimidiedcr i bed

herei n above have been found if r i b b&\ i.v$ 8bes (1 CSO
in the ceYlF.ggtudropyazel-fans: Il pg e#%@ﬁ‘;%@%@@’o'?'“ﬁ@b%Zé%@?ra)e/ ref erenced
herein) ag, A= bewel 1H)er.o0dl, J& 6.6m®HaRH M. TS &dtREUAdS (B thehriEsent

i nvention I f . 6f | vely gl o6kB B (4, e av19£ gy, i3am (mpfH), 3.41

! 5, &&49@&.2% (91,1@, L8F1d, yelu 1ol oy é@

|nflarmato€8;/ cyt oKi ne 'production fraom cel | i ch r epy, &l r the
m tigati ofs, 3H 1.8 429 6, 6H). QY = S %Weﬁ'?j BY%?OE?g@ﬁoﬁzH@\ﬂé 87?%6‘2"% i on of
one or nopecHiseass M &0 1u9 SyundUome3inhi ch  are related to the

extracel lul ar rel ease of one or nore cytokines. Inflammtory di sease states

i nclude those which are related to the followi ng non-lin Hﬂ%xa}npl es: i)
| nterl euki n- 1 {,2Didgthyk4riHiusserhengls{ENprerapetiopYpEHI %3 large
number  of E‘ni:iﬁﬁ\%@]-ﬁ&-ﬁiI%ro-i)?%fc{laﬂinie,aﬁ NI (s0Bkel CO BT IS) bral 4i (8, J = 4.8 Hz, 1H),

as” we a

osteoarth?"{r 'S, s other disease st at ich.r t\e npecti ve
ti ssue degp@tat2Hof.98 ()Y =8/ 85%&58%%??-1(@@2;&6 Wﬁfgizt%r‘ ZH)O?'H§:)§/'T§’8|W’ne
L el egse agﬁ1 R, omserks 26H), 1.2hidbi & 61356H)f Mksmminmwcmxw; RRIBP @K%W?ﬁl,fmv\hi ch

as been 0 to H NG okines. M K O Banion et al., Proc.
Nat | . AcagingE?ls.o @ﬁ% ]@?.12@??0%5%?2(1?858) . 1ii) Tunor Necrosis Factor-a

(TNF-(x): This pro-inflammatory cytokine is suggested as an inportant

medi at or i n MRy, HhEsRSRnPlabeshacoRyaAtOsRMrisihgthesealnt aspect ¢ Cateapwild
arthritis, osteoarthritis, inflammatory bowel disease (IBS), septic shock,
car di opul iﬂS‘H%‘T’:y dysfunction, acute respiratory disease, and cachexia. Each
of the di sease1gtméteg-4qi-coogtiehy)eniE-(EhicohetoykensiamipneBydiyéyi-#8s to treat
may require di fferid[ﬁ?drb;f{/\‘a%- Q. anount s of the conpounds described herein
to obtain a therapeutrc Tevel. The 64,V\q 03/ 080184 P éqf(pgld%&grgﬁ

formul at or can 1@Rimetife4tiprerhamdliti2- EyazaiRy YA PR ISR YT 5T NG - pr ocedur es
known to the artisapazol3&npr esent invention further relates to forns of

the present conpounds,, which ok 1o, IR ARG pTHREd -4 -y A ZreR ytin
physi ol ogi cal %@P@ﬁéﬁ%“?@?@ﬁ@ﬁé {Zh(gg{ézom?r%agglnds dles)g}?i bed da g
pyrazol-3-one.

Other compounds of the present invention, not directly encompassed within the herein
above defined categories, which can be prepared by the procedures or modifications thereof
disclosed herein above, include the following.

5-(2-Phenoxypyrimidin-4-yl)-4-(4-f|uorophenyl)-1 ,2-dihydropyrazol-3-one;

2.Benzothiazol-2-y!-4-(4-fluorophenyl)-5-[2-(1 -phenylethylamino)-pyrimidin-4-yl}-1,2-

dihydropyrazol-3-one;

4-(4-Fluorophenyl)-1 -(2-methoxyethyl)-5-[2-(2-methoxy-1 -methylethylamino)pyrimidin-4-

yl]-2-methyl-1,2-dihydropyrazol-3-one;
4-(4-Fluorophenyl)-1-(2-methoxyethyl)-5-[2-(1 -phenylethylamino)-pyrimidin-4-y|]-2-methyl-
1,2-dihydropyrazol-3-one;

4-(4~Fluorophenyl)-1 -(2-methoxyethyl)-5-(2-phenoxypyrimidin-4-y|)-2-methyl-1 ,2-

dihydropyrazol-3-one;

4-(4-Fluorophenyi)-1 -methyl-5-[2-methoxypyrimidin-4-yl]-2-piperidin-4-yl-1 ,2-

dihydropyrazol-3-one;
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herein. One iteration of this aspect includes the pharmaceutically
acceptabl e salts of the anal ogs described herein. The fornulator, for the
pur poses whososqmati bility with delivery node, excipients, PCan$od/oms3s i ke,
can select one salt formof the present anal ogs over another since the
conpounds thenselves are the active species which mtigate the di sease
processes described herein. Related to this aspect are the various
precursor of "pro-drug" forns of the analogs of the present invention. It
may be desirable to formylate the coppound 4t i MH.A.Qpe.as a
chenmi cal speci%@-FHor®Res gZ(PlPerfCQ"‘h@){ ic i"\‘/%“"%géi”bneg?%tt*ﬁ% cy()t)lgc)yﬂimﬁfg{%g Vi ty
descri bed herein, hihenyl-i2sitgddpazel-3-onars of the present anal ogs which when
delivered to thg a. th-201)-5i 9B heth AR thydthylamingerinired-gha:m cal
reaction cat ali;@e@%g%htgﬁgqn@?gnﬁh_?mﬂidg of the bo%luy,ﬂ inter alia, enzymes
present in the stor&é@ﬁ‘,"“’b‘rhé@ﬂﬂ§@‘Wﬂﬁ°m§%"g3'8'ﬁeem cal reaction rel easing the
parent  anal og-(4TrégRen) PrandragithyeHai2eethoxy- hawiysiidamise) PimiER-4ar e

converted in vivo tqg t Gt . meest i cal . FORMULATI ONS The present
i nvention al so rel af Qé'n?tgﬁgbéﬁ%@sdlro?ﬂg{m%ﬁ ’

ons_or fornulatjons which conprise the
i nfl amat ory céyt4dﬂlilQﬁ@Phle@Y')e%@éU?tW%W‘)r%ﬁ'p@S?ﬂB‘WHH@%%EIBE{\%?G%‘ l’f’g t he present
invention. In genegi@ldroplagol@@aposi tions of the present invention conprise:
a) an effectiv unt o - di /G : fodiifginé)0 t he
present i nven‘?‘f‘l() “th?ﬂyl)é% gz%%f?ée}%%ﬁ@gé’ ngt?ﬂhlr |yglir}%i§"r?§ﬂ:§lglogiésem())f
i nfl ammat ory cyt oki meisydiréil-1biethyhe2-ghydieyezpittaceut i cal | y accept abl e
exci pi ents. Fog_;i_g}ﬁor%@%&g@_fgsrobmylgsgs@rﬂhehyrréiwlﬁniim)-pymeidinerymr,%xci pi ent"

and "carrier" are used . |nt%rchangea | y throughout the description of the
present invention afVARERXENE are defined herein as, "ingredients which

are used in the,(zpv-'lamb;i)}teeyl)af-mfeﬂnpmmeetwl-@@-@egwyyﬁm@irﬁ-ylébﬁd{p ropyrazol-3-

phar maceut i cal corrp?r%.ti on." The fornulator w Il understand that excipients

are used primarily to'serve in deliverin fe..stable funeti-onal

phar naceut i cal ]'(%@Qf@Ir‘rng'h%t“e@WT")‘/(‘*’é'EorB%nef‘%B%[zf @eifaoxﬂé%{%ﬁ 43’3@@?%& g gﬁ ’

delivery but al so aghpireppasl-8-one.achi eving effective absorption by the

reci pient of the active ingredient. An excipient may fill a role as sinple

and direct as being an inert filler, an excipi used heerseg(%]n may be
t

. or ent . as
par t of a pH sCabpiings Iajcgpsicersrra hsgal FrRje PrRER U Y BTN B s (e
i ngr edi ent g isakahitgs (18 lige stinBENassTNEstivethbandelopan osdssBidakereiivaad age
of the fact the conlgeﬁ)ungs_ of h%g@r esent invention have inproved cellul ar
potency, PeraPhaCIRENATE! PIEPE Y'Y  as well as inproved oral ,
bi oavai | abi | i t Yhe EEnANON O3 CBILS4NIPOPNIIBEET BPEYS Of efiseival BOEHRY PAYEAIYEh al so
relates to ;gﬁ’a'mﬁ’eﬁ#& "’ﬂ&é”e% JuRfidort def inloR trehbbg angwsifsreheamiigaionratiedation,
"pro-drug ormof "the I nf ? anmmat or Kt_ cyLokl ne r e(ljitsaassg-sga{g}glopé L3fheS QRRPUNdS
accor di ngcontel, ppaeperideitfdaliqy i PERIONhOENEIAT VST ResSe precur sor - conpri si ng
conposi t i arsrelfedidi@e pxieBellar release of one or more cytokines. Inflammatory disease states
include those which are related to the following non-limiting examples:
i) Interleukin-1 (IL-1): implicated as the molecule responsible for a large number of
disease states, inter alia, rneumatoid arthritis, osteoarthritis, as well as other
disease states which relate to connective tissue degradation.
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).
iii) Tumor Necrosis Factor—c (TNF-0): This pro-inflammatory cytokine is suggested
as an important mediator in many disease states or syndromes, inter alia,
rheumatoid arthritis, osteoarthritis, inflammatory bowel disease (IBS), septic
shock, cardiopulmonary dysfunction, acute respiratory disease, and cachexia.
Each of the disease states or conditions which the formulator desires to treat may require
differing levels or amounts of the compounds described herein to obtain a therapeutic level. The
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invention conprise: a) an effective amount of one or nore derivatives of

bi cyclic pyrazol ones according to the present invention which act to

rel ease iwowsMsnighe corresponding anal og which is effectipea/dses/nieshi biting
rel ease of inflammatory cytokines; and b) one or nore pharmaceutically
accept abl e excipients. METHOD OF USE The present invention also relates to
a method for controlling the level of one or nore inflanmmation inducing
cytokines, inter alia, interleukin-1 (1L-1), Tunor Necrosis Factor-a

( TNF- (x), t er | euki 1
contr orl i Wﬁ%“qﬂ‘grtr:ﬁagludia%gmn% g 6%‘%“&89‘% cggﬁaeg(ré“)%@ gﬁheggwééfe P lérg% k@ﬂ@ﬁ {Hﬁ(rae?)ével s

of extracetidaml ar i nfl ammatory cytoki nes. The present nethod conprises the
step of admi ni ﬁeeﬁrbé'&t IEQenﬁomeHWé?réMteﬁb%?ﬁhé oﬂﬁ&'ﬁﬁberﬁﬁor&fﬁd‘uﬁﬁimeh amgunt of a

conposi ti on conpri si ng one o

accor di ng”Qr@a'thﬁ'@‘a“ﬁf @Bréer‘if"amq‘\rﬁéﬁn??@ﬂgloﬁ(éa& 8‘Epsd 'o'f‘sh nggaat 08%%;&51'd989écﬂ%idggt o
i nhi bi t or gereif. Ohe|t¢mt&>&emmlslaapemnmclodBSdiaﬂmlrbem@@Utloa@raé@leﬁtﬁfbl%sa”ﬁ&“ﬁ*ﬂ\%?“%ér ei n
nore Lganng%ﬂ aet%lh% %%?ﬁﬂﬁ@lor (f@rrﬂwebﬁlrﬁﬁgﬂ &§\686 patiBRtySvith B@If‘l'e@rﬂrﬁ)dél Seigeatsst at e

can . limtin I
are aff ecawh@%%@ﬁﬁe@m ongsalf fﬁFﬁ‘ Bi tf“? Efﬁsed‘f anﬁlﬂgﬁﬁﬁﬁﬁfx' F%))' Sﬁf‘/‘? g'l? 3‘%??3. \tMC:Ir gh
ther eby mpdikatdsige 8% GEEE syeicsyhkiniiyasche dibdage procmbm@cm@tﬂé@r&m hritis,

rheumat oi d a%&%ﬂé@h%‘-ﬁ%%& & ’themég&ﬁ op{émﬁBpéi@Erb ShEP oYY bfrtﬁbsaréhbé/bf the

i nfection. resent 1 nventio
eval uat edpfesent &vértoach may be d@(&%toéormui?éea‘%fa@ﬁ%ﬁ'f‘gs JthedreHRY 'ﬁ"é’”?"r‘i‘rﬁstﬁ tion

const ant s gpdfpical %Bélels (RRN ¥ et 6@Re Beaibinaicteidndactigiyylesteibérbubreitivosen by the

L BT g g A P b 01
Protei n Remmmal @il uBder@ba ¢I9tut) reagtion CﬂBlMZﬂdé’ﬁ@@mOf@%Bg‘ﬂ“&toéthéﬁ? teé§§aay as

descri bed p m-gggfeegﬁrr{ tﬁ &Bmé&h bloNﬁééﬂL‘irﬁ sald%ﬁﬁmlcgi@@acﬁarﬁre(ei@@a)\e pareimt) PBMC

Cel | assa
o 5o paea TR B-e A6 Yot SR SEE AP PRl e poRe

r ef er ence pharffacdied) 3/ 080184 PCT/ US03/ 07635 I n add| tion, Tunor Necr osi s
Factor, TNF-a, inhibition can be neasured by utilizing I i popol ysacchari de
(LPS) stinul ated hurman nonocytic cells THP as described in: i) K M
Mohler et al., "Protection Against FQR “@)se of Endot oxin by an -

| nhi bi t or The present invention also relates to composmons or formulations which comprise the

inflammatory cytokine release-inhibiting compounds according to the present invention. In
general, the compositions of the present invention comprise:

a) an effective amount of 1,2-dihydropyrazol-3-ones according to the present

invention which are effective for inhibiting release of inflammatory cytokines; and

b) one or more pharmaceutically acceptable excipients.

For the purposes of the present invention the term “excipient” and “carrier” are used
interchangeably throughout the description of the present invention and said terms are defined
herein as, “ingredients which are used in the practice of formulating a safe and effective
pharmaceutical composition.”

The formulator will understand that excipients are used primarily to serve in delivering a
safe, stable, and functional pharmaceutical, serving not only as part of the overall vehicle for
delivery but also as a means for achieving effective absorption by the recipient of the active
ingredient. An excipient may fill a role as simple and direct as being an inert filler, or an excipient
as used herein may be part of a pH stabilizing system or coating to insure delivery of the
ingredients safely to the stomach. The formulator can also take advantage of the fact the
compounds of the present invention have improved cellular potency, pharmacokinetic properties,

as well as improved oral bioavailability.
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of Tunmour Necrosis Factor Processing”, Nature, 370, pp 218-220 (1994). ii)
US 6,297,381 B1 Cirillo et al., issued Cctober 2, 2001, incorporated by
r ef er encewoOanasriepr oduced herein below in rel evant porti orCrhEsosefe3s The

i nhibition of cytokine production can be observed by neasuring inhibition
of TNF-a in |ipopolysaccharide stinulated THP cells. Al cells and
reagents are diluted in RPM 1640 with phenol red and L-gl utam ne,

suppl emented with additional L-glutanmine (total: 4 mM, penicillin and
streptomycin (50 units/ni_ each nd. f : i 04 BCO, all
conc. Final). '?f)gspgedssc;‘nﬁ QveRiyy Sro)ﬁ%%egﬁ)aﬁgﬁn%é?@ﬁgF@E@ﬁ%ﬁﬁ %}ﬁg&o@rﬁ ISJ? st
conpound peepsr at pordrig ferors edrfiamamatonygiakiap relegsenbingpg GeMiRYEds; Céorﬁﬁﬁe in
DVBO f ol | gued, byenBhleitidr?in béHer, B ped@orZoimplighdtogipesiidnanthé heserdesi r ed
final assay concentration. Confluent THP.1 cells (2 x 107 cells/nL, final
conc.; AnBYEEYHCOMPURRE Cul ture Conpany, Rockville, Ml.) are added to 96 well
pol ypr opy! ene spoundabeftechmethouctd bna @ nyiratesyatvep eftigycly py@zolenes prqosiing

containing 125 L t%t[%&mvm%nﬁ&f&rﬂérﬂac@@r}g:s&gernawmeecsrresmcagwem@ e

(controls, blanks). DMSO concentration should not exceed 0 .2%final. Cell
mxture is allowed whichisefietivpiof BhipRd '§§2%H Q{W'@@mﬁg’rw&%ﬁe@% prior to
stinulation w ph | biogrohoys pieerhadeutially ddPShtalle gxciplentsi nal ; Si gma L- 2630, from
E. coli serotype 0111.B4; stored as 1 ng/nlL stock in endotoxin screened

di luted H20 vehicle at -80 C). Blanks (unstinulated) receive H2O vehicle;
final incubation volume is 250 L. MEERAPFSFE(4 hours) proceeds as

described aboyg, pBss@Mvdntion Asd@lated tdmh Mathed doyortreting iné legélmbonsl aimese 5
m nutes at roomtenperature, 1600 r

) J 40 X : ¥’ hen
t r ansf er r Bfapgationd C'%C\G\%‘i"]es'dwﬁrt%’@’R’?ﬁr&e&é'{‘%i%‘g'))’aﬁu%%gglg%%%ﬁcﬁ%Lera(ﬁgf %ed f or
human TNFingerlByki6 qoenﬁnm:hmklbly(hm/(aﬂ-a)aﬁmkiéﬂeEQ_bN_SﬁntrIOilitlg,@Ed@ﬁlﬁﬁs Pt@{aﬂwmi%,
Camari |1 o a%?'a}fectércgb&ﬂgéalg%g%ﬁhﬁgcbl%@inﬁ%Mﬁtofy%yt’b!%ﬁe§qTH6@FHsérﬂTrrle@ﬁ)dOf the test
0

conmpound £ caus )% decrease I n the maxi mal TNF-ta Qrod H on. Wile
parti cul aeorepseelihasisp §f aAmipipterngrie 8 BHPa% oihes 'BAMRE\AD FRENe | rInf)Lt'JnsEBr ated and
descri bed gomposten tshiRingBié oisort of thédingammitbiylcgtdkinainkibitregacondiato Har i ous

ot her chan%es and . nodi fications can be nmade w t hout departing fromthe
spirit and §8’868’e'6'r°”~t he invention. It is therefore intended tp.cover _in
the appended clBapavse tielinflepotatanheyiriing inhlora8tHhe Preatnt B IPHSE" rf%“"e\ﬁdt'%?n t he

scope Of thinSedWhbRIH her8 thaf B3 LEBOLEA bPGIHIdISA, 3 @2 BB ondMistask statsl cah med
is: 1 A conpound, .inc i

L udh g &1 - SR, SIBDL o AR L ARk FLicOBLbELf s and
phar naceutbPE};ﬂdP'?tedéfctE%fﬁr%leoﬁEe's%cirﬁ' qtfnﬁee?(ée%élés <3 a'scorrpoungoiﬁgvi ngJ_t_he
fornul a: @r RBibitibh-ofRElammatory cytokine inhibitors, thereby modulating excessive cytokine activity,

include osteoarthritis, rheumatoid arthritis, diabetes, human Immunodeficiency virus (HIV)

infection.

PROCEDURES
The compounds of the present invention can be evaluated for efficacy, for example,
measurements of cytokine inhibition constants, K;, and 1Cso values can be obtained by any method
chosen by the formulator.
Non-limiting examples of suitable assays inciude:
i) UV-visible substrate enzyme assay as described by L. Al Reiter, Int. J. Peptide
Protein Res., 43, 87-96 (1994).
ii) Fluorescent substrate enzyme assay as described by Thornberry et al., Nature,
356, 768-774 (1992).
iii) PBMC Cell assay as described in U.S. 6,204,261 B1 Batchelor et al., issued
March 20, 2001.
Each of the above citations is included herein by reference.
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N R INNAR wherein Ris: a) -JQC2]nR4; or b) -NR 5aRdb; R4 is
substituted or unsubstituted Cl-Clo linear, branched, or cyclic alkyl;
substit utwo osfsolensubstituted aryl; substituted or unsubst®PCTItses07635 ’
het erocyclic; or substituted or unsubstituted heteroaryl; the index n is
fromO to 5; Rya and R5b are each independently: a) hydrogen; or b)
_[A(RSaR6b )] nR7 each R 6a and R 6b is independently: i) hydrogen; i)
Lﬁ?ﬁbsi:{)t-y(gi)éA iv) -CQO2R 8; v) CCN(R8)2 Vi) substituted or

ute near
thereof; R7 ish E)ddﬂ%rmﬁ‘%meor(?s}sq%ﬁt&trr N?Lﬁ' @ﬁ%mon ?Ja%sbé)l;nl’%as%r\é? b%iu@%q%ﬁ i(;[ g;gf
br anched, ligpolggacttiatida(LiRg) stimulatad)hugab stoneaytieek!ln (THMB @B sesarinedd het er ocycl i c;

IhV) subst i tut eg or nﬁlpﬁﬁﬁ e‘t'éleq3r§ire¥t|on Aﬁllns"‘tﬁb.%fhbﬁ[‘)ﬁ:;@@f B dottRmUbY Sih irhibiterd
eteroaryl; vi') - /080184

PCT/ US03/ 07635 |x) otbmtu ?CZOS'P%%*% PF%W@ ﬁ\’a“ﬁeR%‘E BP%%?%QDV&Q ation,

Cl-C4 al kyl, o) substs.teigordsDB1 CriiaisLissubedotabe 2, 200t hicdrpriasd by efsrdncom 0
to 5 and reproduced herein below in relevant portion thereof.

The inhibition of cytokine production can be observed by measuring inhibition of TNF-ain
lipopolysaccharide stimulated THP cells. All cells and reagents are diluted in RPMI 1640 with
phenol red and L-glutamine, supplemented with additional L-glutamine (total: 4 mM), penicillin and
streptomycin (50 units/mL each) and fetal bovine serum (FBS 3%) (GIBCO, all conc. Final).

Assay is performed under sterile conditions, only test compound preparation is non-sterile. Initial
stock solutions are made in DMSO followed by dilution into RPMI 1640 2-fold higher than the
desired final assay concentration. Confluent THP.1 cells (2 x 107 cells/mL, final conc.; American
Type Culture Company, Rockville, Md.) are added to 96 well polypropylene round bottomed
culture plates (Costar 3790; sterile) containing 125 pl test compound (2-fold concentrated) or
DMSO vehicle (controls, blanks). DMSO concentration should not exceed 0.2% final. Cell
mixture is allowed to preincubate for 30 minutes at 37 °C, 5% CO, prior to stimulation with
lipopolysaccharide (LPS, 1 pg/mL final; Sigma L-2630, from E. coli serotype 0111.B4; stored as 1
mg/mL stock in endotoxin screened diluted H2O vehicle at —80 °C). Blanks (unstimulated) receive
H.,O vehicle; final incubation volume is 250 pL. Incubation (4 hours) proceeds as described
above. Assay is to be terminated by centrifuging plates 5 minutes at room temperature, 1600 rpm
(4033 g); supernatants are then transferred to clean 96 well plates and stored at —80 °C until
analyzed for human TNF-o by a commercially available ELISA kit (Biosource #KHC3015,
Camarillo, Ca.). The calculated ICs; 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. Itis
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.
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Rl is substituted phenyl; each R2 and R3 unit is independently selected
fromthe group consisting of: a) hydrogen; and b) substituted or
unsubst i twDed/ogs<10 hydrocar byl selected fromthe group PCOnsOy0ionyy of @ i)

Cl1-C10 linear, branched or cyclic alkyl; ii) C6-Cl0 aryl; iii) Cl-C o
heterocyclic; 1iv) Cl-C o heteroaryl. 2. A conpound according to Caim1l
having the formula: 0 "I RBL R1N R O cHW wherein R4 is
substituted or unsubstituted: i) CL-C4 alkyl; ii) C3-Cl0 carbocyclic; iii)

Cl1- C10 heter QC¥Q| ic, iv) C6-Cl0 aryl; or v) C1-Cl0 heteroaryl; the index
nis fronfbRtisFiEMeds: A conpound according to either Gaiml or 2 wherein Rl
is 4-fluorophenyl, R2 and R3 are each independently substituted or
unsubsti tuted,Cl- rd?@aé ioseliesidathsidiontrid thrfslan@bRaranadically br anched
or cycli cHaI k?%?’mgmdhéﬁ'gc 0 “?r,/]grl]tl;ﬁ?%f?) Cl- %1? he} er ocyclbi c; 1iv) Cl-C10
heteroaryl : aReFerablp sals pes SHEPMBPUNFHTEUBSIPIUTER aryl and the index n is
0O or 1. 69 WO 03/080184 PCT/US03/07635 4. A conpound according to any of
Clainms 1-3 wherein R2 is selected fromthe group consisting of nethyl,
ethyl, propyl, isopropyl, butyl, sec-buty\, iso-butyl, tert-butyl, and

cycl opropyl -nethyl, R3 is selected frgm‘m e’]‘gr oup consi sting of substituted

or AN
—s
R
wherein R is:
a) —O[CH.].R"; or
b) —-NRsaRSb;

R? is substituted or unsubstituted C1-C+, linear, branched, or cyclic alkyl; substituted or
unsubstituted aryl; substituted or unsubstituted heterocyclic; or substituted or
unsubstituted heteroaryl; the index n is from 0 fo 5;

R5 and R*® are each independently:

a) hydrogen; or

b —CR™R™)R;

each R®and R® is independently:

i) hydrogen;
if) —-OR?,
ii) -NR)z;
iv) —~CO.R%;
v -CONR:;
vi) substituted or unsubstituted C4-C4 linear, branched, or cyclic alkyl;
vii) and mixtures thereof;
R’ is
i) hydrogen;
ii) substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;
iif) substituted or unsubstituted heterocyclic;
iv) substituted or unsubstituted aryl;
V) substituted or unsubstituted heteroaryl;
vi) ~OR?;
vi)  -NR)

vii)  —-CO.R% and
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unsubstituted piperidin-4-yl, N nethylpiperidin-4-yl, norpholin-4-yl, and
N- net hyl norpholin-4-yi, and R4 is selected fromthe group consisting of
phenyl , 2wofoBuosmephenyl, 3-fl uorophenyl, 4-fluorophenyl, PCT/US03/07635

2, 6-di fl uorophenyl, 2-cyanophenyl, 3- cyanophenyl, 2-trifluoronethyl phenyl,
4-trifluoromet hyl phenyl, 2-nethyl phenyl, 4- nethyl phenyl,

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

met hoxyphenyl , and 3-benzo[ 1, 3] di oxol -5-yl. 5. A conpound according to any
of Claims 1-3 mhereig RZ_?B ﬁg}ected fromthe group consisting of
substituted or unsubdtitated pi*peri di n- 4-yl N—neth¥lpiperidin-4- | .

nor phol i n- 4-yR?S@M@©9ﬁhﬁé@ﬁ&ﬁ%ﬂ¢®%ﬂpﬂﬁhﬁzﬁkw’@Empﬁ“g%VEHP%@§FW8ﬁ$Whe group
consi sting of pRtfkmis@bRYlte 5propyl, isopropyl, butyl, sec-butyl,

i so-butyl, tertsbutyl,. and cyclopropyl-nmethyl, and R4 is selected fromthe
group consistiﬁgBéW%ﬁﬂ$%6$?”%tfluorophenyl, 3-fl uor ophenyl , 4-

f1 uor ophenyl , Bad-Rfidnt &S Laipih @agpendently pele@erhieaty ihe agaup FaBEIRSAY | |
2-trif|uoronetgylphggﬁgng4h§rifluoronethylphenyl, 2- met hyl phenyl ,

4- et hyl phenyl | 2, 4-di met hyl phepyl , 3-N-acefyl - anmi nopheny,

2- met hoxyphenyP) 4-ﬁ@FﬂW¥§ﬁﬁgﬁvp¥mﬁﬁ§C%51gﬁ%%?%?%%%?%&@Png%gpu%. A
conmpound accordi ng tonsitifgoef Cl ains 1-4 wherein R2 and R3 are both nethyl
or both ethyl, R4 iis selec nsi sting of phenyl,

2-f 1 uor ophenyl , 3-fPuoroéﬁgaéﬁ?L{@gkﬁﬁgP%%ﬁgﬁﬁﬁ? 2, 6-di fl uor ophenyl ,

2- cyanophenyl , 3-cy#hophénmiad: trifl uoronet hyl - phenyl,
4-trifluoronmethyl phapyl, G-opidwrbgbenyl, 4-nmet hyl phenyl,
2,4-dinethy|pheny|,.g-N- tyvl - am nophenyl, 2-nmethoxyphenyl,

4- met hoxyphenyl , an&’B-béﬁggf%ﬁﬂT%beol-5-y|, and the index nis 0 or 1.
7. A conpound according to Caim1l having the fornmula: 0 0 R3 - N R3 F
L. R2 R2 N N N dohobliid 4dchilafly 1oR6Bm Fhedihg elormula: . . R 7 70 WD 03/ 080184
PCT/ US03/ 07635 wherein R2 and R3 are each independently substituted or
unsubstituted Cl1-Cl0 hydrocarbyl selected from i) Cl1-Cl0 linear, branched

or cyclic alkyl; ii) C6-Cl0 aryl; iii) l-Clq het erocyclic; and iv)
Cl- C10 heteroaryl; R6b is hydrogen, Cl-C4ralkyl, or -CO2R8; R8 is hydrogen,
methyl, or a salt form ng cation; R I
I "
O(CHp)R*
wherein R* is substituted or unsubstituted:
l) C1'C4 alkyl,
ii) Cs-Ci carbocyclic;
iii) C1-C1g heterocyclic;
iv) Cs-Cyp aryl; or
V) C4-Cio heteroaryl;
the index n is from O to 5.
3. A compound according to either Claim 1 or 2 wherein R' is 4-fluorophenyl,

R2 and R® are each independently substituted or unsubstituted C4-C1o hydrocarbyl
selected from:
i) C4-Cyo linear, branched or cyclic alkyl;
ii) C1-Cyo aryl;
iii) C1-Cyo heterocyclic;
iv) C4-Cyg heteroaryl; and
R* is substituted or unsubstituted aryl and the index nis 0 or 1.
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R7 is selected fromthe group consisting of: i) hydrogen; ii) substituted
or unsubstituted C1-C6 |inear, branched, or cyclic alkyl; iii) substituted
or unsubswptoaweds4<6- Cl O aryl; iv) substituted or unsubsti Paraso3/07635

Cl- ClOheterocyclic; and v) substituted or unsubstituted Cl-Cl0 heteroaryl.
8. A compound according to Clainms 1 or 7 wherein R2 is selected fromthe
group consisting of nethyl, ethyl, propyl, isopropyl, butyl, sec-butyl,

i so-butyl, tert-butyl, and cyclopropyl- nethyl, R3 is selected fromthe
group consi sting of substituted or unsubstituted piperidin- 4-yl,

N- et hyl pi peri di n-4-yl, norpholin-4-yl, and N-ngthyl nmor hoIin-4-gI, R6b is
hydr ogen, 4. andABFmpaing atmotdinaie eny ofiClams 8 ytPrei B ds %%e rogt Y grog.

conpound accor ginagkidgRs gefh'yﬂ@thﬂl [96py7 isopRpRi ButyRet-Butgick@slt@dtef-bom it gr oup
consisting of substitute

d
et hyl pi peri di nCV&WTOPVIﬂﬁIWﬂﬁ i'sr‘lge C’;‘?g?“”aﬁ'ff gerNJ_pDcoF %étinﬂops%s){uted&" Vi R3is
sel ect ed from tisebgitwerpimoidisidst,i Mgetbfipinestdingd-yl, fé@"ﬁm“n 4[:)1l &Y IN: | sopr opy! ,
butyl, sec-but yl tpyl}n%PphBIEwt » 20 #l ’ antdeﬁ“tls Qﬁgcﬁélj froRNkk &r}d@d Mél@t%'df B}ﬁnkllyi’ R6b i's

hydrogen and unsubstit t g% %% l A
conpound accor Biasgphey @'fHPWEheI‘ybf”"?orWP i %’Pe% PR EEE WY rret hyl or
both ethyl, R@ﬁnb@wehydmgmommdmhyl Qoriflutdmydthylphaay!, R7metbylghebt 4-t ut ed or

bstituted 1 7-10
\lf\gzgeisnl Rg ie$ mging hq@%')enar %’rd'éjr'n %Wﬁeﬁﬁ%@ﬁ% hs| st?%@ggh%é@%ph?ﬁ%g )e/u1m

cycl opropyl , cy@ﬂ@h®ﬁvw1ah@a®@%@ %?@'5 t hoxynet hyl , 1- net hoxyet hyl,
1- met hoxy-1 -nethyl-ethyl, 1- hydroxy -met hyl -et hyl, 1-hydroxyet hyl,
phenyl , 4- quorop

et pech RS sre ALY g A ARE Mt p Y ey

4- ( pr opanesul f omsis)lrpg‘mrsybs,tntute@-obemszlbﬁftllut@] pjﬁ)egm@fmg, Iyr[nethwmpp@ﬁlmel yl, Vprpholln

pyridin-3-yl, gnd.py N'nﬁ’étﬁ‘ﬂrﬁoré{rlohn 32 RAis%@l@Pc@&JfﬂQn %@%L@loagsuém o raéthyl,1

sel ected fron1tH group consi WD %u ? P 1 %{pgg§5

4- (4-f 1 uor opheRyw) pVQPWé%Orﬁ’SHPY'Sb‘{tYiLSﬁﬁ'QHtéS&S?O'éw RN 2 %‘f’ﬁc S erly di'n-4-yl-1
, 2-di hydr o- pymRABQetedted frem the group consisting of phenyl, 2-fluorophenyl, 3fluorophenyl 4-

4 (411 vor opheryl s 21 Dfboded ol 7 SLHBHORRSREL R, Pilbrdobndnpl per i d

4- (4-F1 uor opheH;iIIf)UO@fWﬁw ¢ny52[nzaﬂ(>@hf3mm&rraﬁwé9{69¥))?p§/P'F}‘?f*mpﬂe”d' FiN2eYi peri d

in-4-yl-1,2- dighdpRsr Vﬁﬂ?e‘ﬂ{oxﬁ)h@rﬁw,,df methoxyphenyl, and 3-benzo[1,3]dioxol-5-yl.
4- (4- quorophenyI) 2- nethyl 5-12-(4-fl uorophenoxy)pyrimdin-4-yl]-1-piperid

in-4-yl-1,2- di hydro-pyrazol - 3- one;

4- ( 4- f | uoBophemydopRuret deydrdisg (02N hEGleimE-Tpywheieid Rhans §f are hoth Mot} WibAth4- v -

2-di hydro- ethyl, R* is selected from the group consisting of phenyl, 2-fluorophenyl, 3-fluorophenyl,
4-fluorophenyl, 2,6-difluorophenyl, 2-cyanophenyl, 3-cyanophenyl, 2-trifluoromethyl-
phenyl, 4-trifluoromethylphenyl, 2-methylphenyl, 4-methylphenyl, 2,4-dimethylphenyl, 3-N-
acetyl-aminophenyl, 2-methoxyphenyl, 4-methoxyphenyl, and 3-benzo[1,3]dioxol-5-yl,

and the indexnis O or 1.

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

R or



pyr azol - 3- one;

4-(4-fluorophenyl)-2-ethyl-5-[2-(2-fl uorophenoxy)pyrimdin-4-yl]-1-piperidi
n- 4-yl - 1, R0 odiokpass o- pyrazo | - 3- one; PCT/US03/07635

4- (4-fl uorophenyl)-2-ethyl-5-[2-(3-fl uorophenoxy)pyrimdin-4-yl]-1-piperidi
n-4-yl -1, 2- di hydro-pyrazol - 3- one;

4- (4- quorophenyI) 2-ethyl -5-[2-(4-fl uorophenoxy) pyri mdin-4-yl]-1-piperidi
n-4-yl-1,2- di h yd ro -pyrazol - 3-one;

4- (4-11uor Ophe%e)eu?R%tdwlaresea(:@lnﬁgﬁéﬂgéﬂ'}flyguﬂshme‘a'oﬁluéuﬁét)tu‘téd opeRhol in-4-yl -
2-di hydro- pyrazol - 3-one;

4 (4-f1 uor ophertyfrpcasoykaelefjed oM o_ ( 2- £ | uor ophenoxy) pyri ni di n- 4-yl | - 1- nor phol
n-4-yl -1, 2- dijhydr oG55 @eat, bdncied or cyclic alkyl;

4 (4- quorophequ) %3 tg_ﬂ 5-[2-(3-fl uorophenoxy) pyri m di n-4-yl]-1-nor phol
n-4-yl-1,2- d yrazo | - 3-one;

4 (4- quorophenvI) Zhﬁ%uﬁﬁﬁDS&FQaT%-quorophenoxy)pyrlnldln 4-yl ] - 1- nor phol
n-4-yl-1, 2- dij yer3nx5ma@ba@rone _

g ((j4 ;ljlrjgt OBS?Q%L %'s h§dr89]eé1 1-8 éllgyl RY E08E: R yrgrogen metP{yl )or%'sgwo%% &ﬁibﬁ"' yl-1,

4- (4-f1 uoropherﬂi’ll%sez%cadrﬁ@mtﬁe greug conpistingrabphenoxy) pyri m di n- 4-yl ] - 1- nor phol i

n-4-yl-1,2- di hydro-yhgep! - 3- one;

ﬁ_g }‘l_liorzopgleﬂ%z Ozsblett %ﬂorgngﬁ) %ut]:acld %ggrngéxglpe%rérrgyglc alkyl ;yI]-1-norphol i

4- (4-f 1 uorophenyl ) - 2mbﬁh¥@i&¢®§&$mumdGQCQphmnoxy)pyr|nldln-4-yl]-1-nnrphol

n-4-yl-1,2- di hydro-

4- (4-f1 uor ophen ) - 29%&%&1 o g %ghtﬁtgﬁgkg“’h?}?ﬁo%‘cdc A% y1) - 1- N et hyl pi per i di

n-4-yl-1,2- di Wdro s‘ypﬁlg.g@q Qrgmwl?éututed C1-C1o heteroary

ﬁ-(4 quorophenyI) 2- nethyl 5-12-(2- quorophenoxy)pyrinidin 4-yl]-1-Nnethy
pi pe r|d| 4- y 2- di dro azol 7 07635

4- (4-f1 uor Opheré/?%”‘ ?FL‘%%‘”F'“S‘{ almg Teqr 78“&%"9 ”e'%di ‘3'9‘%“%% E@F‘j%%%ﬁ met hy

| pi peridin-4- ydf methgh efhylyrieryl jappepd] butd, saet Utﬂrléatblﬂtvlu@ﬂ@%lbﬁ@d gycigprathy |

;/|5' g- '2 ( gl ];llygor %W@YQ&YJC{eH‘fr@hﬂhélngud cohsibiigRt SupkRuRe b GHsbbituted piperidin-

: ro- pyrazol
4- (4-f1 uor ophen‘(/){)’v E“%‘MHW”%’ 1% BABAYRS - nAE A BFtRYEOpNGlin: N%FWWB?%%H din
-4-yl-1,2- di hyad& ps}eluastmjtedbr(ulnﬁ;bstltuted Ce-Co aryl.

4- (4- quorophenyI) 2-ethyl -5-[2-(2-fluorophenoxy) pyri m di n-4-yl]-1-Nnethyl
i peridin-4-yl-
PiP 9. y A compound according to Claims 1 or 7 wherein R? is selected from the group consisting
of substituted or unsubstituted piperidin-4-yl, N-methylpiperidin-4-yl, morpholin-4-yl, and
N-methylmorpholin-4-yl, R® is selected from the group consisting of methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, iso-butyl, tert-butyl, and cyclopropyl-methyl, R is hydrogen,

and R’ is substituted or unsubstituted Cg-C1o aryl.

10. A compound according to Claims 1 or 7 wherein R? and R?® are both methyl or both ethyl,
% is hydrogen, methyl, or ethyl, and R’ is substituted or unsubstituted Cg-Co aryl.

11. A compound according to any of Claim 7-10 wherein R’ is selected from the group
consisting of methyl, ethyl, cyclopropyl, cyclohexyl, hydroxymethyl, methoxymethyl, 1-
methoxyethyl, 1-methoxy-1-methyl-ethyl, 1-hydroxy-1-methyl-ethyl, 1-hydroxyethyl,
phenyl, 4-flucrophenyl, 2-aminophenyl, 2-methylphenyl, 4-methylphenyl, 4-methoxy-
phenyl, 4-(methanesulfonyl)phenyl, 4-(ethanesulfonyl)phenyl, 4-(propanesulfonyl)phenyl,
3-benzo[1,3]dioxol-5-yl, pyridin-2-yl, pyridin-3-yl, and pyridin-4-yl.

12. A compound according to Claim 1 selected from the group consisting of:

71



1, 2- di hydr o- pyrazol - 3- one;
4-(4-fluorophenyl)-2-ethyl-5-[2-(3-fluorophenoxy) pyrim din-4-yl]-1-Nnethyl
pi peri di rwo-03/080184 2- di hydr o- pyr azol - 3- one; PCT/US03/07635

4- (4-f1 uorophenyl)-2-ethyl -5-[2-(4-fl uorophenoxy) pyrim din-4-yl]-1-N nethyl
pi peridin-4-yl- 1,2-di hydro-pyrazol -3-one; 4-(4-fluorophenyl)-1-nethyl
-5-(2- phenoxy- pyri m di n- 4-yl ) -2-pi peridin-4-yl-1,2-di hydro- pyr azol - 3- one;
4- (4-fluorophenyl)-1-nethyl -5-[2-(2-fluorophenoxy) pyrim din-4-yl]-2-piperid
in-4-yl-1,2- d'f'?ﬂdfu@ro[%/ern?ﬁ@]me%nypﬁl -phenoxy-pyrimidin-4-yl)-1-piperidin-4- yI 1 2 dihydro-

4- (4-f 1 uorophenyl) ag -fluor ophenoxyg pyrim di Ii, 2-piperid
in-4-yl-1,2- di hydr RPEZYIE 3- one;
4- (4-f1uor opherwd4)fmdropmlyly-lz-n&tr[yﬂs{m(eﬁlhoroprmnba/r)mmiy\)qw‘t-vlh‘i dipaHdin-¢ylt+.2- pi peri d
in-4-yl-1,2- di hyd s éﬂﬁ’r

4- 4-f|uoro hen h - 4-

2. gi hydr o- By,— @rflugr_oglﬁ:@yl) 2 meﬂhyl [26(%%%?0&?'5&»59 p(ijIrlrrllwldm X yl}1 plperKP e£r Iyld1I N-4-yl-

4- (4- fI uorophenyl ) - ligldRydyr&ofRore?- f | uor ophenoxy) pyri m di n-4-yl ] -2-pi peri di
n-4-yl-1,2- dih {151*8 Péﬁ aZI?E: 3'@?? -(A:fluorophenoxy)pyrimidin-4- iperjdin-4-y!-1

4- (4 fI uor ophen 9 tﬁw énef éz ‘AI uor%peher¥5>yy5npyr| H droﬁ’ )1 ]y 2 p| peri di
n-4-yl -1, 2- di hydr o-gipdeeziorazgl-Bons;

4-(4-fl UOVOpheWM)fmér’o%MWi) 251r{y25 ﬁpﬁehM?rp?mh@mwwmeémmaﬂz -dihjdra2- pi per i di
n-4-yl-1,2 hyd ropgxrao- 3-one; | uor ophenyl ) - 1- met hyl

-5-(2- phenoxy pyrim - 2- nor phol in-4-yl-1,2-di hydro- pyrazol - 3-one;
4- (4-fluor ophen@f(4)fmmropmmw-2-&ﬂ"ry[ Q—{Z((Z-ﬂhdmmeop*ymmmyd)rp%rvll troidenving4-ylt1.2-2- nor phol
in-4-yl-1,2- dihydrog FARR ﬁ

4- (4-fluorophenyl) - 1- et fl

i nf4 yl-1, 2p dl%ﬂf%ﬂuémﬂmg&et@ %%Sfluorggge%og)ep@ﬂrﬁ/ X{/ll 1mp|gmlend1n 4%'1]2 2- mor phol
4- (21 f: ugrgphgnyl ) - ldigRitdywiraor-§-@nd; 4- f | uor ophenoxy) pyri m di n- 4-yl ] - 2- mor phol
in-4-y i I 4

4- (4-fl uor ophen‘{;%)df %%ﬁ%@ﬁgf‘%&%ﬁﬁ%‘r‘i@%ﬁ%‘r ?‘ﬁm 45‘,:3%? nmor p%ol I n-4-yl -
2-di hydro- pyrazol - 3diyges-pyrazol-3-one;

4-(4-fluor Ophewﬁlﬂuéro@héiwl) 25m<£tr%z1 (522 bihanBXyQRARRINALYIPY-rorhdiir4-y2-lingireror phol i
n-4-yl -1, 2- Zﬁ:%azo -3-0n e

4- (4-f 1 uor ophenyl ) 1%} E// “OB%:[ 2- (3- f | uor ophenoxy) pyri ni di n- 4-yl | - 2- nor phol i
n-4-yl-1, 2- 4-(4-fluorophenyl)-2-methyl-5-[2-(2-fluorophenoxy)pyrimidin-4-ylj-1-morpholin-4-yl-1,2-

dihydro-pyrazol-3-one;
4-(4-fluorophenyi)-2-methyl-5-[2-(3-fluorophenoxy) pyrimidin-4-yl]‘-1 -morpholin-4-yl-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-2-methyl-5-[2-(4-fluorophenoxy)pyrimidin-4-ylj-1-morpholin-4-yl-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-2-ethyl-5-(2-phenoxy-pyrimidin-4-yl)-1-morpholin-4-yl-1,2-dihydro-
pyrazol-3-one;
4-(4-fluorophenyl)-2-ethyl-5-[2-(2-fluorophenoxy)pyrimidin-4-yl]-1-morpholin-4-yl-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-2-ethyl-5-[2-(3-fluorophenoxy)pyrimidin-4-yl]-1-morpholin-4-yl-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-2-ethyl-5-[2-(4-fluorophenoxy)pyrimidin-4-yl]-1-morpholin-4-yl-1,2-
dihydro-pyrazol-3-one;
A-(4-fluorophenyl)-2-methyl-5-(2-phenoxy-pyrimidin-4-yl)-1-N-methylpiperidin-4-yl-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-2-methyl-5-[2-(2-fluorophenoxy)pyrimidin-4-yl}-1-N-methylpiperidin-4-
yl-1,2-dihydro-pyrazol-3-one;
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di hydr o- pyrazol - 3- one;
4-(4-fluorophenyl)-1-ethyl-5-[2-(4-fluorophenoxy)pyrim di n-4-yl]-2-norphol
n- 4-yl - 1, WO odiokoes o- pyr azol - 3- one; PCT/US03/07635

4- (4-f1 uorophenyl) - 1- net hyl - 5- (2- phenoxy- pyri m di n- 4-yl) - 2- N- et hyl|
piperidin-4-yl-1,2- d i h yd ro-pyrazo | -3-one;

4- (4- quorophenyI) 1-met hyl -5-[2- (2-fl uor ophenoxy) pyri m di n-4-yl]-2-Nnet hy
I th?{ldln ﬁ yl -1, 2-di hydr o- pyrazol - 3- one;

4- uor ophen

Cayl]-2-N Pret hthl)ﬂu%roEﬁ%'Qﬁ -o- eté)g 5&2’}’&3 fafdﬁ)'bg Qg@ﬁﬁ%ﬁpx Iiﬂl\filln[é‘thylplperldm 4-
4-(4-11 uorophenyl ) 1¥|ﬁtﬁ'¢ilwdfospy[f%9t’3‘t°ffq,uorophenoxy) pyri m d| n-4-yl]-2-N-met hy
| pi peridin-4- yi-diiudrophdhyh2amany-848 4-Bro@pRsnoxy)pyrimidin-4-yil-1-N-methylpiperidin-4-

?4(; f I1U(2)r oghlenyl )-1- qtzhazh]ydro éwra;épéegr(l)exy pyri m di n-4-yl)-2-Nnet hyl pi peridin

4-(4-f1uor ophenﬂ‘l)fl@w@tlﬁwl 25tiyp5(2pHenoerRyEmisok ) b rmemRiperdingy-12: N- et hy
glper;ﬁln 4- Kl 1, 2- ghyjys aﬂgg@@gl-S one;
4

pi g)er i dIU(r)]r Zpyfn fﬁ:omphg;ﬁi (:JZ ﬂﬁ)’?g%ﬁ grghig ngﬁyr)]gy)ﬁde ry AE ylﬁn1 9\'-methyl;¥ pénd J\I- I- et hyl
47(4-fguorophfnyl) 11, edhydrofpyfaZel34nt] uor ophenoxy) pyri m di n-4-yl ] -2- N- met hyl
pi peridin-4-y I
5 ( o phenoxypyr : g;}l(ﬁ.% pﬁé(rs()(é eﬁ)ﬁ@g?{? f@o@ﬂ%nég%p){ﬁhw Jﬂylﬁ 1 4Vr(15th§l$ MopRhanyl ) -

2-di et hyl - 4- (4- fIub?ﬁﬁﬁ@ﬁ?W?ig36@9phenoxypyr|n1d|n 4-yl)-1, 2-di hydropyraz

| 3-one; 1, 2- glsmiokopherd)(2detihyl-5.92-@pluemiphgnoxy) pyrlmldln-4-yl]-1-N-methylplpendln -4-yl-

5-12-(2-fluorop R di n-4-yl]-1, 2-di hydropyrazol - 3-one;

1, 2-di et hyl - 4- (ﬂ'gg% %%’ é’r""w"’cj“e -[2- (2-f1 uorophenoxy) pyri m din-4-yl]-1, 2-di
hydropyrazol 3- 4-¢idorophenyli naethyHo=( apbml$ymwmwghéﬁyﬁimm“m”4Y'1deymo

5- [2d(3 Llrorophenox Q%rgahgln 4-yl]-1, 2-di hydropyrazol - 3-one;

1, 2-diethyl-4 (4 uor o y orophenoxy) pyri m di.n- 4 1, 2-di
hydr opyr azol - 6418‘” §q th>515 éé‘i"ofqpﬁ?{% H‘gm}?g(d'yﬁzplpe”dm‘wl¥E]
5-[2-(4- fIuorophenox@hp@wpmadﬂaoneyl] 1, 2-di hydropyrazol - 3-one; 74 WO

03/080184 PCT/ UpQ4 R/ thyl-5-[2-(3- h din-4-yl]-2-piperidin-4-yl-1,2-
1, 2-di et hyl - 4- (%ggqué?ﬁéﬁg T " ? S m”quﬁﬁ%%HQWBQQ 89r|$ﬁ%}”1 -yl']1-1, 2-di

hydr opyr azol - 3- one; dﬁﬂgﬁpﬁﬁﬁ%?BB%enyl) 2-met hyl -5-{2-[(phenyl)nethyl am
inol-pyrimi dl N44-tlofophepi) plemétayli3-Z-{4luorophenoxy)pyrimidin-4-yi]-2-piperidin-4-yl-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-1-ethyl-5-(2-phenoxy-pyrimidin-4-yl)-2-piperidin-4-yl-1,2-dihydro-
pyrazol-3-one;
4-(4-fluorophenyl)-1-ethyl-5-[2-(2-fluorophenoxy)pyrimidin-4-yl}-2-piperidin-4-yl-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-1-ethyl-5-[2-(3-fluorophenoxy)pyrimidin-4-yl]-2-piperidin-4-yl-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-1-ethyl-5-[2-(4-fluorophenoxy)pyrimidin-4-yl]-2-piperidin-4-yl-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-1-methyl-5-(2-phenoxy-pyrimidin-4-yl)-2-morpholin-4-yl-1,2-dihydro-
pyrazol-3-one;
4-(4-fluorophenyl)-1-methyl-5-[2-(2-fluorophenoxy)pyrimidin-4-yl}-2-morpholin-4-yl-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-1-methyl-5-[2-(3-fluorophenoxy)pyrimidin-4-yl]-2-morpholin-4-yI-1,2-
dihydro-pyrazol-3-one;
4-(4-fluorophenyl)-1-methyl-5-[2-(4-fluorophenoxy)pyrimidin-4-yl]-2-morpholin-4-yl-1,2-
dihydro-pyrazol-3-one;
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d|hydropyrazol-3-one;

4-fl uorophenyl)-2-net hyl -5-{2-[ (2-fl uorophenyl ) net hyl am no] - pyri m di n- 4-

1 pi pwoiodiosp1841- yl - 1, 2- di hydr opyr azol - 3- one; PCT/US03/07635

4-f | uorophenyl ) -2-nmet hyl -5-{2-[(3-fl uorophenyl ) net hyl am no] - pyri m di n- 4-

-1-piperidin- 4-yl-1,2-di hydropyrazol - 3- one;

-fl uorophenyl) - 2- nethyl 5-{2-[ (4-fluorophenyl)net hyl am no] - pyri m di n- 4-

-1-piperidin- 4-yl-1, 2-di hydropyrazol - 3- one;

-f 1 uor ophenykz:)ﬁu%rdmﬁértwh 3/{ -B1d- ﬁl?en@i?— mmw PRIhBAb -0 2-@bydren di n-4-y
pi peridin-4 opyrazol-

quorophenyI) 2 %@? €P- -{2-[(3- anlnophenyl)nethylanlno] pyrimdin-4-y
pi peri di n-4{4yfuotopRenyi) 1 yadiryb pya-@zfobroBhamngy) pyrimidin-4-yl]-2-morpholin-4-yl-1,2-

-f

| uor ophenyl ) - 2@Hﬁﬁﬁyraérégni(4 anlnophenyl)nethylanlno] pyrimdin-4-y
pi peri din- 4 razol - 3-

_t1 uor ophen¥f% “?W‘E?WW %"y Q‘%F@HH@HWQPH’Q‘[WWQ‘H 492 pprRhRindt-W-142-y 1 } - 1- no
lin-4-yl- 1,2- dldﬁwd:rcewamz:e}bne;% one;
-f

| uor opheny| e o%!iér[j(}f Al eﬁh 12: &i{;@nuf) §8§ﬂ§}ﬂ>ﬁ¥d)n”ﬂnf‘¥ HRMBHIMLa Y 4. m di n-4-

-1- nDrpholln 4-y
- f 1 uorophenyl ) - 2'h¥¥%9W@@ QQDT(3 fl uor ophenyl ) nmet hyl am no] - pyri m di n- 4-

-1 nor phol i n4- @-ﬂubrobh&rydﬁhb{éilﬁ)ﬂl&@ BRMbxy3pyAMRSN-4-yl)-2-N-methylpiperidin-4-yl-1,2-
-fl uor ophenyl) - ZIHE g % (%(4 f | uor opheny gnethylanlno] pyrlnldln 4-
~1- nor phol i n- 4- yi SRR RGGPEBy r azol - 3- one;

f4 I u;); oghen‘y(‘l)ft]uthmrww rﬁeﬂﬂgj{g g-ygm@mﬁpm;rwign)m’ﬂ-tﬂ&&-I\amemvinJ'POFWM-m
nmor phoy,J 3 ropyrazo one;

flﬁorophe (&Iﬂy iy an1|nophen I am i noj-pyri
~4-yl}-1 no %@pmqhqﬂy&ﬂ nj_etéyl é]g’idluem henoXy) DV n%ﬁlfédfy -2-N-methylpiperidin- 4
quorophgnyI) 2yltetdityldrcBpyfZof 3-dneam nophenyl ) met hyl am no] - pyri m di n-4-y

"1 uor opheny 5 S oRAT R AR BB o B midin 2 melhyoioeringy
tyl)- piperidin- 3413?rd'wd2’ RIFaFgldt-eyr azol - 3- one;

- f | uor opheny{g)fudroprsnyy1 eﬁwy{ 2+d-(rénbly.pyfimianeny)-2-Nehdiy msriaal-=ypy i m di n- 4-

[ N N L AW—'AW"\W—'/—\ N

-b ArThAT A< MM B B
] M e ] — ] — ] — ] -

rp

AN AN AN N j/—\

‘<-l>‘i-b-‘<-l>
'-b-\'-h -b(‘D-hl—‘-bD-hD-b -h -b- -hO-bH-hl—‘-bH-h -b-

-h_
(e} o

N

| }

a

-h-b-
~—

‘<-b'
WJAO’-\

| -1-(N acetyl) - plpgrlddlnr 1. 2-di hydropyrazol - 3- one;
uor ophenyl ) ?%J%RM ?“T(B f | uor ophenyl ) met hyl am no] - pyri m di n- 4-
N- acet y4-§4- fblpw@mrdi -emyw 212 erobhed pxypnyriaidist-4- 31 2VemetmMapinandio 3+ 0:80 184

(
-fl
1-(

USP3/ 07635 1,2-dihydro-pyr azol 3-one;
(

1
— ~~ Q'hv-lfx

_1]j Klf)rophenl ! fluoronﬁenéX1 [Z[(SA%Iuoro %rng@ppei\/n%ld?nnf;[ﬂ lNarrrlrclatlQ ;leerlgm 4”)}Idl n-4-

1 ,2-d|hydro-pyrazol-s-one,

< A<

4-(4-fluorophenyl)-1-ethyl-5-[2-(4-fluorophenoxy)pyrimidin-4-yl]-2-N-methylpiperidin-4-yl-
1,2-dihydro-pyrazol-3-one

1,2-dimethyl-4-(4-fluorophenyl)- 5-(2-phenoxypyrimidin-4-yl)-1,2-dihydropyrazol-3-one;

1,2-diethyl-4-(4-fluorophenyl)-5-(2-phenoxypyrimidin-4-yl)-1,2-dihydropyrazol-3-one;

1,2-dimethyl-4-(4-fluorophenyl)- 5-[2-(2-fluorophenoxy)pyrimidin-4-yl]-1,2-dihydropyrazol-
3-one;

1,2-diethyl-4-(4-fluorophenyl)-5-[2-(2-flucrophenoxy)pyrimidin-4-yl]-1,2-dihydropyrazol-3-
one;

1,2-dimethyl-4-(4-fluorophenyl)- 5-[2-(3-fluorophenoxy)pyrimidin-4-yl]-1,2-dihydropyrazol-
3-one;

1,2-diethyl-4-(4-fluorophenyl)-5-[2-(3-fluorophenoxy)pyrimidin-4-yl]-1,2-dihydropyrazol-3-
one;

1,2-dimethyl-4-(4-fluorophenyl)- 5-[2-(4-~fluorophenoxy)pyrimidin-4-yl]-1,2-dihydropyrazol-
3-one;

74



acetyl)-piperidin-4-yl-1, 2-di hydropyrazol - 3- one;

4- (4-fluorophenyl)-2-nmethyl -5-{2-[(2-am nophenyl ) net hyl am no] - pyri m di n-4-y
| }-1-(N- woaBps)spi peri di n-4-yl -1, 2-di hydr opyr azol - 3- one; PCT/US03/07635

4- (4-fl uorophenyl)-2-net hyl -5-{2-[ (3-am nophenyl ) et hyl am no] - pyri m di n-4-y
| }-1-(N acetyl)-piperidin-4-yl-1,2-di hydropyrazol - 3-one;

4- (4-fluorophenyl)-2-nethyl -5-{2-[ (4-aminophenyl ) met hyl am no] - pyrim
idin-4-yl}-1-(N acetyl) pi peridin-4-yl-1, 2-di hydropyrazol - 3- one;

4- (4-fl uor Ophenyb)d.eﬁw 4£f§bro§>ﬁeﬁwlstlyg@%2dbhamxﬂ99rw&h Dy dinatdpyrbzéret hy! -
-piperidin-4- yl- ydr opyr azol - 3- one

(4-{4-(4- quoropheny‘I"’)e 2- met hyl - 5- oxo- 3-[ 2- (S) - (a- et hyl

benzyl am no) pyr 4-(4- fdiloropnerwl Jo-rRetbyl-5e2-f(yttbnglpyetayvtahind-pydirhigin glew! - dpiperitingd-yI- acetl o
aci d; hy%ropyra ol-

2- (4- {4(4f|uoro£ghen Idﬁ- - % - 5- -3-12-(9) met hyl benzyl am no) pyrim
idin-4-yl] 2,5-4f %FQHB‘?’}VQ‘Z?GTet'ﬂ'}?ﬂ?‘ﬂ?‘ﬂ%QrPRi]eHY')f‘%ﬂyga”ﬂnoﬂfﬁi’rW@'”'ﬁr ﬁﬂl%ﬁ‘ﬁ”é'”am d;
(4-{4-(4-f1uorophenyk-yrQz-oRydiydyrdzoined- [ 2- (S) - (( x- net hyl

benzyl am no) pyrj_ EQ ﬁ“op)pﬁe%‘ b r%et?yl 5% ﬂg%&&}ﬁ %)%e'thjyl'a}(r!ir}o?-bﬂﬁﬁi&ig-i4-r§lT}-]1'-p){pLe)rid@l-C etic

acid ethyl ester

2-(4- {4 (4-f1 uorophe‘f’rryll-T)2 thYﬁEQHWEIZOlSi@”)@o 3-[2-(S)- (a-net hyl benzyl ani no) pyri m
idin-4-yl]- 2, 54?1#11%%9&% )3ZRbth é @Jﬂ@&ém@hﬁmﬂetmla}mr%q BRt-Rdth-4RN GRdiseim- aci d
et hyl ester; uor GEX -5-]2- S) ((x-methyl

benzyl ani no) pyri mi di ﬁylzﬂ Y pi peri di n- 4-

yl - 1, 2- di hydr op4-taiotopBeroh e metm(w-{:e{ a@mphfeﬂmylbmeﬁyla[nzint(]@)mrﬁumfﬂestl}hyI

benzyl am no) pyri m di ﬂ Sial 41k, gdlﬁyd 5,,?&%13 01%,2 di hydr opyrazol - 3- one
4- (4-f1 uorophen

% - 2- et hyl pAP/

i no) - pyrim di n- %ﬂ'tfr%h%yl)&*'ﬁ%bﬂﬁ{? i3‘2”‘moﬁ§ﬁﬂ’?’%’5 pugrginel ﬁ’y(ﬁ'ﬁ'@‘” oA

4- § 4-f 1 uor ophenyl) - 5p;[>éhd(n24-ymtmdmmfdbyn(aﬁ)l—smbhyI et hyl am

no) - pyri m di n- 4 i

4- (4-fl uor opheny %A@?r{pg %%QM% {%y(g aﬁl‘ E/g @%yrm% 8% %43?{ - 1- net hyl -
-(2- met hoxyet hyl) - lplzertﬁiinh"ynlr1c?p<§‘h3@‘mb"380|@rf@ ;

4-(4-f1uor Ophenf!/@-ﬂ@rdpﬂer(yﬁb'&ét%yl@ﬁé{trlﬁéh?lﬂﬁé’thﬁdm|ﬁk§])39Mﬁ|U|ﬁ14dyl}n1- -dhoyphdin2-yret hyl -

1- (2 nethoxyethyl)-1 crl1| ?_\édro azol - 3- one;

4- (4-f1uorophenyl ) -5 ?f ?ﬁ?% - -(S) met hyl - 2- net hyl propyl am

i no) - pyri mdin- M@ﬂlqombhewéﬂhydéthﬂﬁ({%{ &ﬁvmmeylhwfbylaml@l-di/rhﬁy@inéw'ﬂazoI - 3-one;

4- (4- 11 uor opheny! ) - Srbignbig: g iaerbpsratibomet hyl - 2-m et hyl
propyl am no) - pyri m

e by~ 1 (2 ot hARHSEIR Y Bty At Gy e megHaminokpyrmicin-&-yi-1-
4- (4-f 1 uor ophenyl ) - Smpidh§li-ap! [Pedlyydiop(razclBehby | et hyl am no) - pyri m di n-4-yl ] -
2-methyl -1 pi peg i Shydishndyolméntis Yok ABKEAEAY R AFin R GmidiB4-y1y-1-
morpholin-4-yl-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-2-methyl-5-{2-[(2-aminophenyl)methylamino}-pyrimidin-4-yl}-1-
morpholin-4-yl-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-2-methyl-5-{2-[(3-aminophenyl)methylamino]-pyrimidin-4-yl}-1-
morpholin-4-yl-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-2-methyl-5-{2-[(4-aminophenyl)methylamino]-pyrimidin-4-yl}-1-
morpholin-4-yl-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-2-methyl-5-{2-[(phenyl)methylamino]-pyrimidin-4-yl}-1-(N-acetyl)-
piperidin-4-yl-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-2-methyl-5-{2-[(2-fluorophenyl)methylamino]-pyrimidin-4-yl}-1-(N-
acetyl)-piperidin-4-yl-1,2-dihydropyrazol-3-ons;
4-(4-fluorophenyl)-2-methyl-5-{2-[(3-fluorophenyl)methylamino]-pyrimidin-4-yl}-1-(N-
acetyl)-piperidin-4-yl-1,2-dihydropyrazol-3-one;
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WO 03/ 080184 PCT/ US03/ 07635

4- (4-fl uorophenyl)-5-[2-(2-nmethoxy-1-(S)-nethyl ethylam no)-pyrimdin-4-yl]-
1- net hyl -WoO opiogiasd di n-4-yl -1, 2-di hydropyrazol - 3-one. 13. PATASOPOSRE,
including all enantioneric and diasterioneric forns and pharnaceutically
acceptabl e salts thereof, said compound having the formula: O NR3 F\ / \
M RR NN\ R wherein Ris -NH C(R6aR6b)] R7 each R6a and R6b is

i ndependently nethyl, ethyl, and m xtures thereof; R7 hydrogen; substituted

or unsubstituteg %o%hér’nﬂ%ﬁethﬁ%%@-@(h%g@ro&{enﬂ)(ﬁdtﬂﬁanﬁrh&ﬁﬁL/rimldlﬁu%ﬁ' fnuted or

unsubsti tut ed aryI and subst it i unsub tltuted het eroaryl; each R2
and R3 unit is i ndepBHalMReyidadm: ﬂ12tdtﬁy8r8p¥5?z 80%stit uted C1-CL0 |i near,
branched or cyed4-ituoadpkynyl)-2Sbibylist{ed(@eamimopbengirbatbylaruibeleby Chid@1Oy}-1-(N-

het erocyclic; and m g&ew s}ﬁﬁ’et”ﬁﬁu qad%dm@(rggp@ghlgg ?ccor di ng to Claim3

wherein Ris selecte stin 1- }y

propyl ani no, ( SH{4iueErRgm)2-merBy ﬁd%«;xétaﬁwoahﬁnmwe’fb@m'mol Py”m'd'” 4 “yl}-1-

-S;reahyl h2I (S) - met hox¥eetyDrpxyitiiaai yno 2- dlirﬁ)iroﬁyrazollIB-th - 2- met hoxypr opyI am no,
-1-et r o] <= . .

% péwﬂo@;;@@zietw NORE R ik S

nmet hoxypropyl am no, Sety)zdiravein MyHrepyragel-3-08);- 1- et hyl (4-

f I uor ophenyl ) ”EKJW\IIL%P&pHQnyI (sq& @ﬁawlbehzweﬁﬁn&}wnmm%whmyhylpmm,
(S)-1-methyl -1 - eny

(S)-1-nmet hyl -1 - (4- rrev'r?y%?ih@;ﬁ% %t?ﬁ%neam no, (S)-1- methyl -

:c | fj gr gg}l 2(;;?/ 52?%{:4{;(14 FEdrépre - DM eth(19) oxo &) [2-85) twlrﬂmfyﬁjﬁ?ﬁnmn?)p;(rﬁﬁdiriwme,s-
(S)-1-ethyl - 1- (2- ne?ﬁwr%%é%mj‘)gﬁipﬁ%”?é‘;ai‘%‘féc'ﬁet hyl phenyl ) - et hyl ani no,
(S) - 1- ( 4- met hoxgphEriilyerogtenyl)-2miethyl-5-0xo-3-[2-(S)-(a-methylbenzylamino)pyrimidin-4-yl]-

(S)-1-(4-fl uorophenyb)s\ﬁ]g Pyr%?&gméﬁ%qwlf?ethﬁp? EHH%%@ according to

either Claim 13 or l'ect group consisting of
methyl , ethyl, Mridgfiuorerheprlonirthy!buepts; [%@c(aﬁnmﬂw'benzs@%mm)wm'd'rﬂ évi-28ut yI |
SUDSti Tt od o UnsUle e g D e el ey oo PP T oy i eyl
or phol i 1 4- y1 . =i AR R B PBRBE S PR 7 SHorm ey e DB R Rl 07635
16. A conmpound accor disnithytiepgaidieyl}ieidin 118)-Bmethy prdpionei acidkREhyl estesel ect ed
fromthe group 4-(4-fluorophenyl)-5-[2-(S)-(a-methylbenzylamino)pyrimidin-4-yl]-2-methyl- 1-piperidin-4-
yl-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-5-[2-(S)-(a-methylbenzylamino)pyrimidin-4-yi]-1,2-dimethyl-1,2-
dihydropyrazol-3-one;
4-(4-fluorophenyl)-5-[2-(2-hydroxy-1-(S)-methyl-2-methylpropylamino)-pyrimidin-4-yl]-1,2-
dimethyl-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-5-[2-(2-methoxy-1-(S)-methylethylamino)-pyrimidin-4-yl]-1,2-dimethyl-
1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-5-[2-( S)-(c-methylbenzylamino) pyrimidin-4-yl]-1-methyl-2-(2-
methoxyethyl)-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-5-[2-( S)-(a-methylbenzylamino) pyrimidin-4-yl]-2-methyl-1-(2-
methoxyethyl)-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-5-[2-(2-hydroxy-1-(S)-methyl-2-methylpropylamino)-pyrimidin-4-yl]-1-
methyl-2-(2-methoxyethyl)-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-5-[2-(2-hydroxy-1-(S)-methyl-2-methylpropylamino)-pyrimidin-4-yl]-2-
methyl-1-(2-methoxyethyl)-1,2-dihydropyrazol-3-one;
4-(4-fluorophenyl)-5-[2-(2-methoxy-1-(S)-methylethylamino)-pyrimidin-4-yl]-2-methyl-1-
piperidin-4-yl -1,2-dihydropyrazol-3-one; and
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consi sting of substituted or unsubstituted piperidin-4-yl,

N- et hyl pi peridi n-4-yl, norpholin- 4-yl, and N nethyl norpholin-4-yl, and R3
I s sel ectwo oBwgnrss he group consisting of methyl, ethyl, pCcemso3/o0icsdpropyl,
butyl, sec-butyl, iso-butyl, tert-butyl, and cyclopropyl-nmethyl. 17. A
conpound according to either Claim13 or 14 wherein R2 and R3 are both
methyl or both ethyl. 18. A conposition conprising A) an effective anpunt
of one or nore 1, 2-di hydropyrazol -3-ones, all enantionmeric and

di asterioneric ﬁ.@f.ﬁtﬁ)r@ﬂdrwtaa{@ ﬁ@hﬁt&fﬁ@yﬂeﬁ%@r@bﬁmoﬁpgﬂ.&ﬁ -4 A8LRGhy-2sai d

conpound havi ng the fornu wherein Ris: a)
-gJ CH2] nR4; or b) - '@ﬁﬁgﬂ %EVQD@U%@ F$-Pft ed or unsubstituted Cl-CLl0
| i near, branched, or cycllc al kyl; substituted or unsubstituted aryl;

subst i t ut g or H%éﬁpﬁhhtlh&&ﬁwg%‘ﬁteﬁér%a&éﬂnd 1 o SR HENLEE o0l %gtmw tuted

heteroaryl; the index n Is each pendent | y:
a) hydrogen: ora%¥maW€fﬁ§§ﬁﬁﬁﬁFﬁﬁﬁ?mp@ﬁ@WaF@Jmaﬁﬂnﬁﬁb i's |ndependently i)
hydrogen; ii) -OR8; iii) -N(R8)2; iv) -CO2R8; v) -CON(R8)2; vi)
substituted or unsubstituted C1-C4 linear, br@nched, or cyclic alkyl; vii)
and m xtures thereof; 78 WO 03/080184 PCT/ U 3/9}@35

wherein R is -NH[C(R®*R®)|R’

each R® and R® is independently methyl, ethyl, and mixtures thereof;

R’ hydrogen; substituted or unsubstituted C;-Cs linear, branched, or cyclic alkyl;
substituted or unsubstituted aryl; and substituted or unsubstituted heteroaryl;

each R? and R® unit is independently substituted or unsubstituted C4-Cy, linear, branched
or cyclic alkyl; substituted or unsubstituted C;-C4¢ heterocyclic; and mixtures thereof.

14, A compound according to Claim 3 wherein R is selected from the group consisting of ((S)-
1-methylpropylamino, (S)-1-methyl-1-methoxyethylamino, (S)-1-methyl-2-(S)-methoxy-
propylamino, (S)-1,2-methyl-2-methoxypropylamino, S)-1-ethylpropylamino, (S)-1-ethyl-1-
methoxyethylamino, (S)-1-ethyl-2-(5)-methoxypropylamino, (S)-1-ethyl-2-methyl-2-
methoxypropylamino, S)-(a)-methylbenzylamino, (S)-1-methyl-1-(4-
fluorophenyl)methylamino, (S)-1-methyl-1-(2-aminophenyl)methylamino , (S)-1-methyl-1-
(2-methylphenyl)methylamino , (S)-1-methyl-1-(4-methylphenyl)methylamino, (S)-1-
methyl-1-(4-methoxyphenyl)-methylamino, (S)-(c)-ethylbenzylamino, (S)-1-(4-
fluorophenylethylamino, (5)-1-(2-aminophenyl)-ethylamino , (S)-1-ethyl-1-(2-
methylphenyl)amino, (S)-1-(4-methylphenyl)-ethylamino, (S)-1-(4-methoxyphenyl)-
ethylamino, (5)-1-(4-fluorophenyl)-2-hydroxyethylamino.

15. A compound according to either Claim 13 or 14 wherein R? is selected from the group
consisting of methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, iso-butyl, ter-butyl, and
cyclopropyl-methyl, and R® is selected from the group consisting of substituted or
unsubstituted piperidin-4-yl, N-methylpiperidin-4-yl, morpholin-4-yl, and N-
methylmorpholin-4-yl.
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R7 is i) hydrogen; ii) substituted or unsubstituted Cl1-C6 |inear, branched,
or cyclic alkyl; iii) substituted or unsubstituted heterocyclic; iv)
subst it utwo ossussubstituted aryl; v) substituted or unsulpsmitusod/ewss
heteroaryl; wvi) -OR8; vii) -N(R8)2; wviii) -CO2R8; and 1ix) -CON(R8)2i RS
i s hydrogen, a water-soluble cation, Cl1-C4 al kyl, or substituted or
unsubstituted aryl; the index mis fromO to 5; R is substituted phenyl;
each R2 and R3 unit is independently selected fromthe group consisting of:

a) | hyflr 89]?1‘6 atnﬁ cmpow@&édotdﬁge@i?l%r onamuhﬁ&rlﬂémnne@um%a&edf@cdro@ﬁaé @bo?hp

sel ecte rom e .graou nsi, st n ed or.
cyclic alkyl; ?on?@t : gi‘tﬁ’sﬁv\f? oryng S?%%d&ﬁr'%@?' é(Eg}cT%Fﬁ%pergin"’?ﬁﬂor%n'
heteroaryl ; and4-B)ansHemeinyimermsolisayl nanddlis sséscley frandeagraby eoneisiriop ewthsl, 19.
A method for inghpi Fhou0isb BB RS B b o 5B ABR SO arl R LRSI At

cyt oki nes, said neth conprising the step of adninistéring to a human or
hi gher manmal an effective anmount of a pharmaceutical conposition

conpri si ngt7. A) Aporafdued héceriingneither Ohimotiorar whereth R® and R® are both methy! or

1, 2-di hydropyr az@l si3zones, all enantioneric and diasterionmeric forns and
pharmaceutical | y acceptable salts thereof, said conpound having the
formula: 79 WO 03/080184 PCT/US03/07635 O N R3 RIL M\ R2

18. A composition comprising
A) an effective amount of one or more 1,2-dihydropyrazol-3-ones, all enantiomeric
and diasteriomeric forms and pharmaceutically acceptable salts thereof, said
compound having the formula:

wherein R is:
a) —O[CH,].R* or
b) —NRsaRSb;

R*is substituted or unsubstituted GC4-Cyp linear, branched, or cyclic alkyl;
substituted or unsubstituted aryl; substituted or unsubstituted heterocyclic; or
substituted or unsubstituted heteroaryl; the index n is from 0 to 5;

R®® and R™ are each independently:

a) hydrogen; or

b)  -C(R™R™)IR’;

each R®and R® is independently:

i) hydrogen;

i) -OR®;

i) -N(R%)z

iv) —-CO.R%;

v)  -CONR’)

vi) substituted or unsubstituted C4-C4 linear, branched, or cyclic
alkyl;

vii) and mixtures thereof;
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N R wherein Ris: a) -QCH2]nR4; or b) -NR 5aR5b; R4 is substituted or
unsubstituted C1-Cl10 |linear, branched, or cyclic alkyl; substituted or
unsubst i twDed/osmyd ; substituted or unsubstituted heterocy®Ciraso»o763s
substituted or unsubstituted heteroaryl; the index nis fromO to 5; Rya
and R5b are each independently: a) hydrogen; or b) [C(R6aR6b &R 7; each
R6a and R5b is independently: i) hydrogen; ii) -OR8; iii) -N(R8)2; 1iv)
-C02R 8; v) -CON(R8)2; vi) substituted or unsubstituted C1-C4 I|inear,
branched, or cyclic Raikyl; vii) and m xtures thereof; R7 is i) hydrogen;
i1) substituted or unsubstituted Cl1-C6 |inear, branched, or cyclic alkyl;
iii) substituted or unsubStitu gﬁxﬁaterocycllc iv) substituted or
unsubstituted aryl; v) suldsti t etbstivied cunmrsulsituted @62} lihestr gramhyd, or cyelig - ORB;
vii) -N(RB)2i viii) cxngmy and ix) -CON(R8)2i R8 is hydrogen, a

wat er - sol ubl e cation, Cl1- al ky or substituted or unsubstituted aryl;
80 WD 03/ 080184 PCT/ US03/ 6)7635S“b§i'féteijﬁal&’e’l11?ﬁ“ Wedihelsayelico s;

iv) substituted or unsubstituted aryl;

V) substituted or unsubstituted heteroaryl;

vi) —OR%;

viy  -N(R%)q;

vii)  —CO.R?% and

ix) —CON(R?);;

R%is hydrogen, a water-soluble cation, C4-C, alkyl, or substituted or unsubstituted
aryl;
the index m is from 0 to 5;
R' is substituted phenyl:
each R® and R® unit is independently selected from the group consisting of:
a) hydrogen; and
b) substituted or unsubstituted C4-Co hydrocarbyl selected from the group
consisting of:
i) C4-Cyo linear, branched or cyclic alkyf;
i) Cs-Cio aryi;
iii) C+-C4 heterocyclic;

iv) C1-Cyp heteroaryl; and
B) one or more pharmaceutically acceptable excipients.
19. A method for inhibiting the extracellular release of inflammatory cytokines, said method

comprising the step of administering to a human or higher mammal an effective amount of

a pharmaceutical composition comprising:

A) an effective amount of one or more 1,2-dihydropyrazol-3-ones, all enantiomeric
and diasteriomeric forms and pharmaceutically acceptable salts thereof, said
compound having the formula:
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Rl is substituted phenyl; each R2 and R3 unit is independently selected
fromthe group consisting of: a) hydrogen; and b) substituted or
unsubst i twDed/ogs<10 hydrocar byl selected fromthe group PCOnsOy0ionyy of @ i)
Cl1-C10 linear, branched or cyclic alkyl; ii) C6-Cl0 aryl; iii) Cl-Cl10
heterocyclic; iv) Cl1-Cl0 heteroaryl; and B) one or nore pharmaceutically
accept abl e excipients. 20. A nethod for controlling the | evel of one or
nore inflammation inducing cytokines selected fromthe group consisting of
interleukin-1 (l1L-1), Tunmor Necrosis Factor-a (TNF-a), interleukin-6
(IL-6), and interleukin-8 (I1L-8) and thereby \contsol I'i ng, nediating, or
abating disease states affected by the | gv %f t hese extracel |l ul ar

i nfl ammat ory cytoki nes, said nethod conpris the step of admi nistering
to a human or higher mammal an effective angunt 'f a pharmaceuti cal
conposition conprising: A) an effective a Nof one or nore

1, 2-di hydropyrazol - 3-ones, all enantioneri nd diasterioneric forns and
pharmaceutically acceptable salts thereof, &ﬁid conmpound havi ng the
formula: O N R3 1 RN R2 NR wherein Ris:®a) -QCH2]nR4; or b) -NR
5aR5b; R4 is substi twibeen&ris:unsubstituted Cl1-Cl10 |inear, branched, or
cyclic al kyl; substétuteqxgﬁlqpsMbstltuted aryl; substituted or

unsubst i t ut ed heterocycll SUbstituted or unsubstit uted het er oaryl ;

the index nis from® to ﬁ“ R%a and R5b are each independently: a)

hydrogen; or b) _[ C(ReaResti{edBruns@stituted C,-Cy, linear, branched, or cyclic alkyl;
substituted or unsubstituted aryl; substituted or unsubstituted heterocyclic; or

substituted or unsubstituted heteroaryl; the index n is from 0 to 5;
R and R™ are each independently:

a) hydrogen; or

b)  -HCR™R™)R;

each R*®and R®is independently:

] hydrogen;
if) -OR?;
i) -NR);
iv) -CO,R%;
v) —CON(R®);
vi) substituted or unsubstituted C4-C, linear, branched, or cyclic
alkyl;
vii) and mixtures thereof;
R’ is
i) hydrogen;
ii) substituted or unsubstituted C4-Cg linear, branched, or cyclic
alkyl;
iii) substituted or unsubstituted heterocyclic;
iv) substituted or unsubstituted aryl;
V) substituted or unsubstituted heteroaryl;
vi) -OR%
vi) -N(R);
vii)  -CO.R% and
ix) —CON(R®),;

R® is hydrogen, a water-soluble cation, C4-C alkyl, or substituted or unsubstituted
aryl;
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WO 03/ 080184 PCT/ US03/ 07635 each R6a and R6b is independently: i)
hydrogen; i) -ORB; iii) -N(R8)2; 1iv) -CO2R8; v) -CON(R8)2; vi)
substi t utwo oesussubsti tuted C1-C4 |linear, branched, or cyYcriusod/edeByl ; vii)
and m xtures thereof; R7 is i) hydrogen; ii) substituted or unsubstituted
Cl-C6 linear, branched, or cyclic alkyl; iii) substituted or unsubstituted
heterocyclic; iv) substituted or unsubstituted aryl; v) substituted or
unsubstituted heteroaryl; wvi) -OR8; vii) -N(RB)2; viii) -CO2R8; and iXx)
-CON(R8)2; R8 is hydﬂh@gﬂexmarsmﬁ@ﬁc§ol ubl e cation, Cl1-C4 al kyl, or
substituted or unsubiltttﬁg ngd 't he i ndex mlsfrom0t05 Rl is
substituted phenyl tuted & 'unit i s independently selected fromthe
group consi sting of : each R’ hydlRbgydirs independentipsHistadtitotmette groupicsisistind dtut ed
C1- C10 hydrocarbyl sg| ect%rd‘g%ﬁxrgnhhe gr oup COI’ISI stl ng of: i) C1-Cl0
| i near, branched or cycl ic alk i) l; i1i) Cl1-Cl10
heterocyclic; i v) G- ClOSWéfﬂt@?%arrW“bSQW?dI% dearﬁﬂﬁ@eﬁﬁ%?%&@lﬂrqt@al ly

acceptabl e exci pi ents. 8&nsisting of:

i) C4-Cyy linear, branched or cyclic alkyl;
ii) Ce-Cqp aryl;
iii) C4-Cyg heterocyclic;
iv) C4-Cyo heteroaryl; and
B) one or more pharmaceutically acceptable excipients.
20. A method for controlling the level of one or more inflammation inducing cytokines selected

from the group consisting of interleukin-1 (IL-1), Tumor Necrosis Factor-c. (TNF-or),

interleukin-6 (IL-6), and interleukin-8 (IL-8) and thereby controlling, mediating, or abating

disease states affected by the levels of these extracellular inflammatory cytokines, said

method comprising the step of administering to a human or higher mammal an effective

amount of a pharmaceutical composition comprising:

A) an effective amount of one or more 1,2-dihydropyrazol-3-ones, all enantiomeric
and diasteriomeric forms and pharmaceutically acceptable salts thereof, said
compound having the formula:

wherein R is:
a) —O[CH.].R* or

R* is substituted or unsubstituted C4-Cy, linear, branched, or cyclic alkyl;
substituted or unsubstituted aryl; substituted or unsubstituted heterocyclic; or
substituted or unsubstituted heteroaryl; the index n is from 0 to 5;
R®® and R®™ are each independently:
a) hydrogen; or
b)  -CR™R™).R’;
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each R*and R® is independently:

i) hydrogen;
i) -OR?;
ii) -N(R%)z;
iv)  —COR%
v  -CONR’):z;
Vi) substituted or unsubstituted C4-C, linear, branched, or cyclic
alkyl;
vii) and mixtures thereof;
R’ is
i) hydrogen;
i) substituted or unsubstituted C¢-Cg linear, branched, or cyclic
alkyl;
iii) substituted or unsubstituted heterocyclic;
iv) substituted or unsubstituted aryl;
V) substituted or unsubstituted heteroaryl;
vi) —-OR?%;
viy  -N(R%y;
viiy  —CO.R? and
ix) —~CON(R?);

R®is hydrogen, a water-soluble cation, C4-C, alkyl, or substituted or unsubstituted
aryl;

the index m is from 0 to 5;

R'is substituted phenyl;

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

a) hydrogen; and

b) substituted or unsubstituted C;-C4¢ hydrocarbyl selected from the group
consisting of:
i) C;4-Cyg linear, branched or cyclic alkyl;
ii) Ce-Cio aryl;
iii) C1-C1o heterocyclic;
iv) C4-C1o heteroaryi; and
B) one or more pharmaceutically acceptable excipients.
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