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6, 7- Dl HYDRO 5H PYRAZOL( 1, 2- a] PYRAZOL- 1- ONES WHI CH
CONTROL | NFLAMVATORY CYTOKI NES FI ELD OF THE | NVENTI ON
The present Invention relates to

Wo Zooslhess6lr 0- SH-pyrazol of 1, 2a] pyr azol - | - ongs3bheSBoss77
inhibit the extracellular release of Inflammtory

cyt oki nes, said cytokines responsible for one or nore
human or hi gher mammal i an di sease states. The present
invention further relates to conpositions conprising

sai d 6, 7- di heyxbievEiRd-pyraAROIE]] 1l2- deiRproRzoNed - ones and
met hod for PW%%%WE@L@P@&MMO PEYRIKIRM S€

control I ing enzynes which are un ersto to be the

active conponents responsible for the herein

descri bed di sease sﬁﬂ—-gmm&w OF THE | NVENTI ON
| Nt erThe prlesent invéntipn relatey to &Fdihydonast-pyldedal 3sipgradelb¢nes widch inhibit
(hxm-aae)nunaweaammnﬁrmrylcmg 84M cytoktheB krdREHnSIRS foSdnB SLARIAL €S

'7139% I‘ﬁ Ie d’ﬁaﬁ'ﬁﬂa aﬁldé;agec‘stat&y tl'ﬁu(dr Ent lnve-l;m%lﬁmméla%%% es ar e

eGP e s W@‘Pﬂs A
PiaTeeting; 29eig. or eirgeriresontryling sEvpesyich PP HidRELET ) bR skienes

asnposy gessdneitle factheaterenperited diseasedhtast or s i n many
di sease states or syndrones, Inter alia, rheumatoid

arthritis, ost eoad'AbgéhéU,% ot fid ,ﬂqm&[y bowel disease
(1BS), sfunct i on,

Cout BaR] T3 g Jeioss Barta A ese s Ao rp e P
plelagingtrybstaness kepwn eqectivyply@g icdaldied’h TheptimelesHips assunderstend tof
madizterthelintparm@ryséspdnesassobiated @ithitiss itingoleicH @ccgnilion Rgnféatidus
agsd. f or conpounds and pharmaceutical conpositions .

whi ch, s%%%ﬁfiar?ﬁ%até}@%%{&da?e su .L,té? s%ﬁpqppAagt%d ARH any

contr OF

APt s PP o ala R a% TN
P'Rﬁ&?xfﬁ%‘i?%%w‘ﬁr @sd@m'mnﬁv éﬁﬁ’f‘%’?f‘ ARierespipgtpey disease, cachexia,
afddherqieetesronsint fordhedegression st manfestatiy oliwman diseagersiaes.ngl vy

f oundrhbde @&tthetetdrd Blbry fddin6aadbricEmpolrida Zral pbar@scedtidsl compositions which

@!&ﬁany@&ﬂnmﬁdst WHRh 88blodd, Shaff éot%f( ntiGatd, Q{prdtvm il lFe‘e'aMf
r %pgqg y cytokines, Inter alia
ﬁ?k%gsf% ceIIsw:nq'(;fr ; e) egﬂnd tumor necrosis factor (TNF)

from cells and thereby preventing, abating, or

ot herwi se contr ol | SYMMARYGREHE INENEIONar e pr oposed to be

. t he ThapiesenanveinDOEE thesafdr@epidNE Noéds inftigt it fids @edn @urgrisingly
‘ﬂﬁ&ﬁﬁét pé?t@m glby%ﬁ%ﬁgzoﬁﬁ@‘éﬁ‘cﬁderl\;gr@s thérbot bre BFRRE For Aibidng Rolease of
%a‘%ﬁi#%gy mgﬂk‘r? /Atﬁg//a dlﬁtLr%ngﬁs‘l ay 1o s&mfov ne%?os.s JaQ S cHEE) Péh Ad

nant i

AR RO aPRfne A PBTR F%‘“@'E'P [ergereﬁévpgb?re Prangsey to be the
edinprempensnthigsporsiple forthe hereip feskriped dispaspBtbtes.| | [ 1| [ 1111
I 111 1Thb First aspektiof thé prédehtlinvéntionl rel4td<36 ddnfpbunds, including-all enantiomeric

and diasterlomeric forms and pharmaceutically acceptable salts thereof, said compounds having

the formuta:
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111110111 &0002* 1 2 MAR 2007 WO
2004/ 026878 PCT/ US2003/008477 Z R R RZ R RZ FF RZ
N f~\ H N' | Rob wherein RL is: a) substituted or
wo2ehasissisut ed aryl; or b) substituted or woasmEsbshddbed
het eroaryl; each R2 unit is independently sel ected
fromthe group consisting of: a) hydrogen; b)
-(CH2)JQ(CH2),.R8; C) -(CH2)j NReaReb; d)
-(CH )JCO2R10; e) -(CH2)JOORZR10 f)
-(CH2)j CON(R10) 2; g) -(CH2kj OBONER10)2; h) two R2
units can be taken together re a carbonyl unit;
) and mi xtures thereof;Rr eb, and R10 are each
i ndependent |y hydrogen, C1- a %2 , and m xtures
thereof; Rea and Feb can t &kenh together to forma
carbocyclic or heterocycl{{c fing conprising from3 to
7 atons; two R10 units canwﬁé\ut,ake together to forma
carbocyclic or heterocyclic ring conprising from3 to
7 atoms; j Is an index fromO®o 5 n Is an Index from
0 to @ereiR'$: 0, S, NR', or NOR'; R11 Is hydrogen or
Cl- Chayal kylsit@by dr ensSidfrsbd drjtloed or unsubstituted aryl
or SUBS“Ebﬁ%ﬁﬁe@&u&éﬂ‘é&ﬂ&é&ﬂe&%&%ﬁ het er oaryl . Anot her

f e venti on

aspect of, the present |n relates to
phar nEEER YL NP BYE PGB LOWRE HAPCA N8 i ver t he
conpo®Inds hs¥ogetie present invention to a human or
hi ghel) marm@ab)O(@H)Rl; conposi ti ons

c) —~(CH)NR*R®;

d) —(CH3)COR";

e) —~(CH2);OCO.R"

) ~(CHCONR");

9  —(CHOCON(R");

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

R%, R® R™, and R" are each independently hydrogen, C,-C, alkyl, and mixtures thereof;

R® and R® can be taken together to form a carbocyclic or heterocyclic ring comprising

from 3 to 7 atoms; two R'° units can be take together to form a carbocyclic or heterocyclic

ring comprising from 3 to 7 atoms; j is an index from 0 to 5, n is an index from 0 to 5;

Z1s 0, S, NR", or NOR"; R Is hydrogen or C4-C, alky!

R® is substituted or unsubstituted aryl or substituted or unsubstituted heteroaryi.

Another aspect of the present invention relates to pharmaceutical compositions which can
deliver the compounds of the present invention to a human or higher mammal, said compositions

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

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

present invention.
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conprising: a) an effective anmount of one or nore of

t he conpounds according-to the present invention; and
b) one or nore pharmaceutically acceptabl e excipients.
A further aspect of the present invention relates to
webkbmdssfsor control ling one or nore i nfl aewRtR6y008477
cytoki ne nedi ated or inflammtory cytoki ne nodul at ed
mammal i an di seases or conditions, said nethod
conprising, the step of adm nistering to a hunman or

hi gher mammal and. effective anount of a conposition
conpr Anthagesgaee He prasntdveritiont riigtecto fpwLafitlis carpe@Hkif hg pregent
tidvéntion, PRIESAEY: ndriddl Eﬁyﬁlbl@jbal cdndtiond, W ¥Eleat thé con¥Blinds as described
2004/ 026878 PCT/ U82003/ 008477 Anot her aspect of the
presepnt inve n atest forns f the co of
Phe. prissay Shority Boies Qe up Breabhsepsrent o ot o
ﬁ’f?y@'yé'f"b@ih%ﬁ freRvaTeRding Bfﬁ'se follg\wupq detalisd desswiptionaad e ARRENIAY S
akimd e 8lterchabes, tiosandpropbhiesderain dredy Weight, oligse athawise specified.

(oo 20 o Fe&aﬂ?&cwmbés PRI BB axuﬂ;azwtas lipse
PP PP TeL e B R R PR R Bt e
EPrginyed as an gdmiggiendiankt i piesart with fasesst taﬁapfsﬁef)%?'t“%ns herei n
are by weight, unless otherw se specified. All
tenperatures are in degrees CeI SI us (0 C) unl ess
ot herw se specbEIANED DES F in
r el eveftoregeht ihventloR Fefiked carcaﬁ]@dnda Qg die Jeyauees@ RERAREcontdNiBg or
%&hter%se Rnim:f tr%ra)\(tmgéﬂﬁgmgedfg'eﬂgiﬁtyt&ﬂ gspec%W]ﬁfk&Hgl as._an
Ve

OB 69 HoRRe PR TS Ae COMETE BT S) Y

[oRA=REPP.CiREaPR Elatp:: SE™Phvent i on rel ates to compounds
whi ¢ hFaathe popgsesf the prbsentdrVeraibn thegtermc’ydtoranthyl” isrdefined herein as any
QtARE WHit SEmdidhlihizh fsicotgbritdadr ewbr A6h@ dndlhydfogdn@lofa SBeiaibd within
%rtéralhpar&xrw&h BE PoterSH AR Wnih ArY ddsEHbbARFERLELY, ExaMbicttor RRsus

unSUgStI&JYeE gon he%fo e)%}gc%yérocgrb& ]unltg Inguda gen g e§|¥|oc¥ruyl qtagﬁnethgghenyl

d’V“s"é%@'ec'ss% hewd 4, 7-diethbIgPRAdkhertgnst-iaptnapii-F¥ses of the
pr es entludegyithintthesiafinftibreof thudreprrbyi e theoionbait (aryi) andaerf-dreneatic

hebaiydic figs, A6HImitag Ganples dfimhidh irBludeméiaiopyl WitloblitariylScyclopentanyl, |
ARG ) cBfexsnRl GQsheRindMBeyddI@. 1hmraﬁ>merayc@t[@nﬁ perltdh(] Bitgies

mﬁ %ﬁexan)ﬁ &ﬁ]a@@{bﬁ%@%{g%%%%xaw Iblc?clo 0. %)%e&%ﬁnz&%% thg 0- g 2.1}

SRR PO ASHSADA SRSy FRICEE BT Ui 1 <
idislyt!opdrsansepitenyl decaiog phepyidenzdrpphthyl indenyi 2htdndamy. pavlenv| | -
PuabathrgXxapinryl, TioenyB atwdapyihylenyl, 1,2,3 4-tetrahydronaphthalenyl, and the like.

7, 7- d‘l’ﬂmérmﬂem‘o@)\é@ |ﬁ}:ﬁL@esa)oﬂa]aroh|§ﬁ%t(%T&rybf land n@ﬁlg‘omatlc heterocyclic
I}ﬁ?&%phﬁatl e a,mlplgé%fulgl ncYMde Egl%lyltﬂ? gfl '3ﬂ' rg)%Pp;P zolyl, 2H- tic
iy A e ""‘YTQM i ok e, A
iPprenivl 8 PR Qo YNy, RySideiieyh BFEIPI, PYiggivyl. Biprsarind ryifiazinyl, 4H-

Cly2aixading XarEs-oxaxrgl, Ohexasinyy mprpiajinyl, adegil, axepihyl, 4H-1,2-diazepinyl,
mdQMpdl-ﬂm{e%-l %enl:&furgw Béb¥hzofuldhyf; a4 3H Ghadiyl, 2 H=ifdBiA B kazolyl, .
%%fé}.z‘&p |@%§ﬁ1‘3?ﬁh %&Q‘Aﬁn )4 benzpazin Wilrrondirryl
8’5%1%(?‘!' oxalnm )ﬁl pﬂé/nﬁl %Tzileazolﬁ (9 the'li "kleft Zh IC{I]X nbe .
substituted or unsubstltuted
An example of a unit defined by the term “alkylenearyi” is a benzyl unit having the formula:

3
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hept anyl (norboranyl), bicyclo-[0.2.4]-octanyl '
(caryophyl | enyl ), spiropentanyl, 12 MAR 2007
di cl ycl opent anespi ranyl, decalinyl, phenyl, benzyi, '
napht hyl, indenyl, 2Hindenyl, azulenyi, phenanthryl,
wot2beapbes7st | uor enyl , acenapht hyl enyl PCT/US2003/008477

1,2, 3,4-tetrahydronapht hal enyl, and the |ike. The term

"het erocycl e" includes both aromatic (heteroaryl) and
non-aromati c heterocyclic rings non-limting exanples

of which include: pyrrolyl, 2H pyrrolyl, 3H pyrrolyl,

pyrazolyl, 2H imdazolyl, 1 t riazolyl,

1,2,4-triazolyl, |soxazofyi ,oyI :

1, 2, 4- oxadi azol yl , 2H pyranylN\~—H pyranyl,

Aiepyy dmlexatnpda yhit defipatrbly thie Feyth alkjlghehetaickint 16l a,2-picolyl unit having the

B¥gd di nyl, pyrazinyl, piperazinyl, s-triazinyi, 4H

1, 2-oxazinyl, 2H 1, 3-oxazi nyl , 4- oxazi nyl ,

nmor phol i nyl, azepinyl,_ o iyl \ 4H 1, 2- di azepi nyl ,

I ndenyl 2H-indenyl, benzof<uranyl/ isobenzofuranyl,

indolyl, 3Hindolyl, | Hindd¥T,. benzoxazol yl,

2H- 1- e mpubainiey: is @bd thidldnal the sgei@tin NBreitdif ksubstituted” is

ChraB FlPlin S mcorfabishg fHioBRE BN RAINRY am g4 heggepxaom. two

rrolinyt ui noxal 1 nyl ur an 1 envyl ,
FXS05P, s, B TP MR PIRES 91 epishodeon maipt Ao HpsKuag g nclude
Jeprsemant &f Bygrogen aRTE 9B e eiepert garbonp, todors Apevemeiety ef upjii ffor . -
Chsdmptee el substituteda@nit teat rentires & sirgtemedrogygh dtom eplacelmem mytlidesiteldgen,
hgarbxgigant B8 likeO MY Hadrogeatdm Repibddert MHaiddes Yiboal édinfAd, GRd Be like. -
FKREA %Qg%o%qul}aZZme%n{ adj\acew@rbmon%%cﬁfe? répclxﬁ am thé?hké_‘. m t

b g il o P kS ol pEpgpos o
"SYRAHYIET trY VRIE requies iepiageri e O & BN AR N Sprenticrb e T term
Fhiestituted inused thomphottitte@absent specifigation feddicitethatiamydagarbyl molety, inter
" afi4) @romitia Sy, alky! ¢eih,@hr fage amb otLhidrd & thehydedgerCdnsirépRbaidga a
hyELGOGR Twith @ Moledy WQeschbsd B GRBIALOIR nunler df (he firdddr bidRA &Ry
aote 9@(&9]: Fé} e%lreoﬁgar%r}eﬁgﬁﬂs gts\ébstllﬁlec? %orf?alﬁp §a‘fﬂo§ylél¥c%gﬁﬁﬁ,“-
Idnc ude ,reFt cengnt "of ‘hy rlogeg_ atons on two. a acer|1tI
AP ERE & SRR FEARy VB Saierpinoerogy e o “wslilen Gs iy
sibsnd 2-errieuyryliny! istariabstifuied hetereasy! whits iTheylolowing ere oeledimiteg om
reggmbpies efmpitstwhich cidnisetesas laadplagaerent forlhydiioaxatdms vavarda fiytrecekbiylloeit
As devdribdarad rsQisBtdtedt oM r epl acenent | ncl udes car bonyl

Qi M ROR=ANELLRG R{z;g%grain pfR fbi8 (W] 190 gugm

rﬁﬁpl aceEat from adj acent carbon’atoms Includes epoxy,
and the’Tike. Three hydrogen replacenment includes

M anoC@Rd the like. An epoxide unit is an exanpl e of
a) suled)ettptad unit which requires replacenent of a-
Rydr ogenn@t?gim on adj acent carbons. The term
sybstidHigey ke, used throughout the present

svﬁeci _fCiNgati on to indicate that a hydrocarbyl nviety,
I'nter “alia, aromatic ring, alkyl chain, can have one
Ji) nmo1®¥%f t he hydrogen atoms repl aced by a

$0bst iICFueds, -CPken a noiety |s described as _
‘Zsubsiwr'yr ed” any nunber of the hydrogen atons may be
rxgpl agRcn.For exanpl e, 4-hydroxyphenyl is a

! %ubs [ tzgéﬁ%_ar omati ¢ carbocyclic ring", (N N
d‘!_.rret&éz- Yarmjno)octanyl is a " substituted C8 al kyl
ol t | NBGEARRRJenopropyl |s a "substituted C3 al kyl
unit," and 2-carboxypyridinyl is a "substituted
heteroaryl unit.". The followi ng are non-limting




exanpl es of units which can serve as a replacenent for
hydr ogen atons when a hydrocarbyl. unit |s described
as "substituted.” i) -[C(R12) 2] p(CH=CH) gR72; wherein p
is fromO to 12; g Is fromO to 12; ii) -C(Z)R12;
Wol2poarogss) 2R12; iv) -C(2Z2) CH=CH2; V) - C( HchuRhedodsarr
vi) -C(Z)NRLI2N(R12)2; wvii) -CN, viii) -CNGQ 1x) -CF3,
-CCl3, -CBr3; Z) -N(R12)2; xI) -NR12CN;, xii) -NR
72C(Z2)R12; Ali) -NR 12C(Z2)N(R 12 )2; 4 1 2 MAR 2007
WO 2004/ 026878 PCT/ US2003/ 008477 xiv) -NHN(R12)2; xv)
ONHORINHNRRi ) - NCS;  xvii) -NO2; xvili) -OR12; xiXx)
-@CN; -8a0R'% OCF3, -00013, -OCBr3; xxi) -F, -d, -Br,
- i) agggn xtures thereof; xxii) -SC_I\I; xxiii) -SC8M
XX V) NEBBM Xxv) -SQZN(R12)2; xxvi) -SORR72;
XX\_}i i) SP(OH2; xxviii) -P02; xxIx) -P(O (OH)2; xxx)
® niSk ores thereof;

Xix) -OCN;

XX) -OCF3, -OCCl;, -OCBr3;

xxi) -F, -Cl, -Br, -1, and mixtures thereof;
xxii)  -SCN;

xxiii)  -SOsM;

xxiv) -OSO;M;

xxv)  -SON(R™);

xxvl)  -SO,R';

xxvil)  -P(O)Hy;

xxviil) -POy;

xxix) -P(O)(OH);

xxx)  and mixtures thereof;

wherein R"? is hydrogen, substituted or unsubstituted C4-Cy linear, branched, or cyclic alkyl, Ce-
Czp aryl, C7-Cy alkylenearyl, and mixtures thereof; M is hydrogen, or a salt forming cation; Z is =O
=S, =NR", and mixtures thereof. Suitable salt forming cations include, sodium, lithium,

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

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

R\ R

which are 2-R1-substituted-3-(2-R-substituted—pyrimidin-4-yl)-6.7-dihydro-5H-
pyrazolo[1,2a]pyrazol-1-ones.

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

12 MAR 2007



wherein R12 is hydrogen, substituted or unsubstituted

Cl-C20 linear, branched, or cyclic alkyl. Ce- C20 12 MAR 2007

aryl, CrC20 al kyl enearyl, and m xtures thereof; Mis
hydrogen, or a salt formng cation; Zis =O =S,
wbRbosoRsd M xtures thereof. Sui tabl e salt et Bosa77
cations include, sodium |ithium potassium calcium
magnesi um amoni um and the |ike. The first aspect of
the present Invention relates to conmpounds having the

formula: OR R NRR 1 RNR R R NN::~R
whi ch are S R2
. 2-R1-substi tut ed- 3- (2- R-sybsti Ffz -pyrimdin-4-yl)-6,

7-di hydro-5H pyrazol g[1
aspect of the pr esentRTn
having the formula: 5 1
PCT/ US2003/ 008477 S R2
N~~ R which are
2-R substituted-3-(2- tituted-pyrimdin-4-yl)-6,7
- di hydr o- 5H— pyr azoI o[ 1, 23] azol - 1-thiones. The
i rd aspect pre sent [ nvention rel ates

d‘@ﬁ%’i‘iﬁﬁ&§“‘ﬁ3‘9‘ﬁ%ﬁ‘%‘°‘é’ A4 dRpsrarar wmw FRPyraRy
N-tifgneRR2 R2

The third aspect of the present invention relates to compounds having the formulé:

\2Y | -1-ones. The second
NiN_OY'xe) ates to conpounds
VA 957 WD 2004/ 026878
NER2R1IN RNR R R

which are 2-R'substituted-3-(2-R-substituted-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-
1-ylideneamines and derivatives thereof. .

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

R unit is:

a) an ether having the formula —O[CHZJR?; or

b) a primary or secondary amino unit having the formula -NR**R*;

whereln R® Is substituted or unsubstituted C,-C4 alkyl, substituted or unsubstituted cyclic
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryt or
alkylenearyl, substituted or unsubstituted heteroaryl or alkylenehetéroaryl; the index k is from 0 to
5.

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

A) R units encompassing ethers having the formula —OR‘a (the index k equal to 0) and R® is
substituted or unsubstituted aryl.



N R which are

2- Rnsubstit ut ed- 3- (2- R-substituted-pyrimdin-4-yl)-6,712 MAR 2007
- di hydr o- 5H pyrazol o[ 1, 2a] pyrazol - 1-yli deneam nes and
derivatives thereof. R1s a substituent at the
wopositss®wn of the pyrimdin-4-yl portion ®Er/iéeeosnoss77
general scaffold, said Runit is: a) an ether having
the formula - CH2] kR3; or b) a primary or secondary
amno unit having the fornula - NR4aR4b; wherein R3 Is

. substituted or unsubstituted Cl-C4 al kyl,

subst it ut eBnedieratipn et espectief &tomyristsi ethers hgnino dredarhyd ~OR® and
subst i t ut eRf ipsubsiituied bsihsubsitueed atple T ieeH iudesInadsibiitgHogd
or unsubstiirditiaf &EAMAE YAR: SHenox M SREBLY é—ﬂuor%bmﬁéx}:,h.lﬂ ed or

unsubsti t I kyl ene roar t he
i ndex k i :fu gr?%r{éhﬁ%ﬁt& 'g'%ﬁly.mp%g@f %Mugr\?vlm?] E’;ipg?"é’xy; e various
aspects of "ROGRFPP RN HITHGTOMEY Phengyy.@adiir ikpnvent i on
wher efin R Ansthefiiteration efrthisaspdche Richraprisesretingts havinDhERAUERDR®
However, tdndRfiosubstiteddor unsuwbstiadd ahyi. Mhis @dlatioh AcludbdRe following
herei n ex emmmfidg%séerﬂpte@rzm&@%naf,%-n%@%%-? el t S
encomnmpassi : ' he f.ormula - t pe 1 ndex
AR S S ek Nk

k equal to 0). an _ striute
aryl. 6 1 ZYREROYFH7™Me Y 2004/ 026878 PCT/ US2003/ 008477
i) Ond) i t eEthetiieratign of this gspadt pidtrompfsetieorhpyiigdiedorptin eDR
havi ng t henfl Btisrsibstituted BRunaubstitutddBryi. This lidstibr ihdilia@¥heé¥bllowing

]lc'm|s Il.l bS_t It Llfoﬁiﬁinliﬂfg)éka_mpl_-ga |(§métﬁy€fyfbﬁén@>¥§l, da-%lh%gﬁﬁentﬂ,em-
ol | owi ng - | 0 '

2-fl uor opg?%?%%)/%hhw f’ B%ra %ﬁﬁﬁé’ 9?“0)28?'?eﬁ%"f@g‘ﬁ%ﬂ'&&/f‘"d the
2, 4-di fluorophenoxy, 3-trifluoromethyl phenoxy, 4-

i £ Bypits sracmpaspipeaiheseyiaving the farmild +QRS (toriedek s bqupltem enadyR’® is
and t substitutdder unsubptitAerdblaearyli t er at i on of this aspect of
R conpri segirdiibbor \eia8 of REorfpideltthds rabiAhe BitHiaR3RY Sa

substi t ut gd istﬁsugﬁﬁJ{éb ﬁétér&a‘r“ &6 sﬂgré(t,on inc-:mile?thé Foﬁ)r/@& ho(r)i-rlllmlting

I ncl udes th ol | owi.n non- t|1.ng exa es,
ety piCReS PN PTG o b PRGI Bieisiy o and
2, 4- di et |"b°nenoxy, 2- cyanophenoxy, 3-cyanophenoxy, _
© 4- cyalophéyresopd itetatioredf thislegriaet X sompasasiethdnenalinddie forimilia )} OR
further i taedRtis substifed hdkirGaryd SIAR Gdratioh infRideORPIcRRFndRLIRRRGS
havi ng t heydniple8blethirofyridin- 3 Candhe i, SUbsti tuted or

i aryl i ferati | udes the

TV o i eAcBpcBing g v e st B e RS s s am

( 3- mef AGR{HIIfE S titutdeMet hoxy) phenoxy,

3- [ ( N} acetirs) tgrationa ihla espext pt R @mbrisay efiets HaYint tesdormuld - | |,

- and the IOCKgR® and R® is substituted or unsubstituted heteroaryl. This iteration includes
the following non-limiting examples: pyrimidin-2-y1, pyrimidin-4-yi, 2-
aminopyrimidin-4-yl, 4-aminopyrimidin-6-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yi,
and the like.

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

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

R® is substituted or unsubstituted C4-C4 alkyl.
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B) Runits enconpassing ethers having the fornula - OR3
(the index k equal to 0) and R3 is substituted or
unsubstituted heteroaryl. 1) Afirst iteration of this
aspect of R conprises ethers having the fornmula -OR3
WOQ004f®B818s unsubstituted heteroaryl. Thi s pcr@sabicosnrr

i ncludes the following non-limting exanples:
pyrimdin-2-yl, pyrimdin-4-yl, pyridin-2-yl,
pyridin-3-yl, pyridin-4-yl, and the like. ii) A
second iteration of this aspect of R conprises ethers
havi n§ t heh firefteratiomof thisRspect:pAR isRB ethes hayinb e farmulacPR® and R Is
het er oar y| unsubktitigediCi-€§ labdr,dranthad, lotkgeis alkyh erhis érbtomintigies the
non- | i m t i Rwin@er iRt ExampresMeMARSHyI, Sdprbpl; (§)‘—Wnethy%?%9yl tehe
like. O upits enconpassing ethers having t

formula - the index k equal to 1) and LS
subst i ut €69 §'ﬂ'b§t”1'staﬁ’ieétd’f%|s)ﬂ‘ ethelrf'a"ﬂgfhﬁf%'t‘”'a —OR"and R
|t erati on iof subsiituied §sBdipear, bfandRed; ormuti¢ dlios This Henation inclugestop
t he f or nmulfetiowindXohiBBngakehples: 2insethBxyBia, i($)H-BelhyB-methyoxypropyl,
unsubsti t Lgnggem@t eroaryl. This iterati on [ ncI udes the

foll O\Pﬂdgr}glo nu('@?re ghfivanousgﬁ)eés % un% accg%hn F)] 45 present ¥1ve?nt|on

pyri m .
4W'ﬁm"r$dwm'ﬂea?vws @ewfmmwﬁ‘ B 2ng B‘"’ a9 Rah cppendeply:
pyri den- 4-hydrogemand the |ike. ii) A second iteration of
this aspectic@rRR)yierein Ris an ether having the

fé&!‘:ﬂﬁﬁ* é\d R QGH%@%@M hﬁ?bgérﬁor%‘q' E?lfnleér %Fa%&iwe%r—ow —N(R"),, ~COR’,
?dl )télc;}ct'l aﬁ(yl anfi fryxlures %ereof ?s%*lx'?qen sté;flt!étﬁJ;(rr g%su!)s‘iltuteg‘ (E,-(?

I’ ﬂlpﬁtufgd 9:1 ugflﬁi}futed C?erﬁc‘éfhﬁ)ﬂjbstltgew Pnsal?sﬁtutgd Wl)%flﬁi}futed or
atmekbstitted htrrearyiDPRR-MR )4 sCRRG ofPMESH RYs bydtveensa Waleriseighle
t datonf QO Hkyl or SURBtulel brandubdittéed krylgttpindex nGs flojn a1l HsReves the
RembiStorSa RS itk db 8d n&bin LS bRST telatibh©5hd Slanfefss @l Kyl . 7 1 2

MR 2R0ds e%)m O ARP & r$o d??}ﬂ M%%RQ% %ﬁrﬁﬂ A hA))drfo bdn3ha

itera hon havin

f or nu "ﬁ%ﬁ' E d’"'lﬁ%apng%emﬁ@‘b%st ituted Cl-C4 i near

br anched or cyclic alkyl. Th: s iteration includes the
followi ng non-limting exarr_p—l R nmet hyl , ethyl,

i sopropyl, (S)-1-net hypropylHa the like. ii) A
second iteration.of this aspect of Ris an ether

havi ngdttedndicatehierepchenidty-and R3 is a substituted Cl-C4
| i nead, bradfing heealion @ thiseyrettiotR @ lak grhine chinprising treR°athiciols

i ncl udes tsigstitute@brlumsibsi@ted fHanyl. i Mhils ttbrit@n BXAEPIEHBiowing non-

2- et honyI‘:nm{% exar(u@s (%)' Fﬁ&tﬁ&)’i &e%mg?ﬁh‘p r(ggynl\et I-1% E‘d t he

i ke. The

accor di ng ﬂf’?fqihﬁvw)rﬂ'?%gg@m ‘%Lﬁ\f‘éeﬂty' 10‘% me@ﬁ%ﬁgﬁ'ﬂet ?"§"

am ne haviTR§YrHéeehemRhesy)nememradS)>Fedhvhh@- Rob ar e

each i ndepeirdehety)yethylamino, (S)-1-methyl-1-(4-aminophenyl)methylamino, and the
like.

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

substituted or unsubstituted he'te'roaryl. This iteration includes the following non-
limiting examples: (S)-1-methyl-1-(pyridin-2-yl)methylamino, (S)-1-methyl-1-

(pyridin-3-yl)methylamino, (S)-1-methyl-1-(pyridin-4-yl)methylamino, (S)-1-methyl-

1-(furan-2-yl)methylamino, (S)-1-methyl-1-(3-benzo[1,3]dioxol-5-yl)methylamino,
and the like.
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a) hydrogen; or b) _[C(R5aR5b )].R6; each Rya and R5b
are i ndependently hydrogen, or Cl1-C4 |inear, branched,
-OR7, -N(R7)2, -C02R7, -CON(R7)2; cyclic alkyl, and

m xtures thereof; Ra |Is hydrogen, substituted or
woamwhslsssut ed C1-C4 al kyl, substituted Opcr/us2003/008477
unsubstituted heterocyclic, substituted or
unsubstituted aryl, or substituted or wunsubstituted
heteroaryl; -OR7, -N(R7)2, -C02R7, -CON(R7)2, R7 is
hydrogen, a water-soluble cation, Cl1-C4 al kyl, or
substiit ut ednhifiteration bidsd dspddt &t/ ish Yhine Edipridina@e R® which & di-cpm

0 to 5. H@M&h’tﬁéd OrtlleGDSflftltgg QHI aﬁn@ﬁer&itl& lﬁUMdeé tf\é'ﬂ)lro@ rtoﬂ lﬂ\h‘%
her ei n exenpl ons units

e
enconpassing p‘eﬁl(sgfmetm {r°5y'am'n°lf%1 r\?\%ﬁé’%‘aﬁ?ﬁ(){éﬁ%
Hdr ggéﬂts empqsgngﬁp'm%@@remawhemﬁ iisyeregepn and B}’ gre each
uni t sCHaalkylgait bréits hayingthe formud: - N RB H3C . H and t he
i ndi cat ed stereochem stry. |)HA first iteration of
this aspect of Ris an amney conpr|3| ng an RS which is
substituted or unsubstitut ed g{g This iteration
I ncl udes the foll ow ng non- [ ng exanpl es:
(S) - 1- et hyl - 1- phenyl net hyIRam 5, (S)-1 -methyl-1 -(4-
f | uor apltemylciterestdryoktamismpyhen R™, R™ and R® are not the same.
(S) - 1pnmet st %T&l&f%khyaeﬁlaﬂﬂﬁha émr‘ie"‘r)ﬁichmﬂahavég)chlr@rcemer

met h I 1-
(S - 31/ (né1 ggké}{@%?%,h enyP%/s r[kﬂ%ﬂglethﬁamlne 1,1-
(S)-1- rret e"‘ib #g¥e A E et hyI amino, and the -
li ke. Mii) Axeeagisrrton of @Faﬁﬂeﬁﬁf iF a1 3iire camprising 2ot wRich s an
ani ne conputistiutador amsubiftutehCel akg. Thisitretion Ingiided the following non-
unsubstit mﬁb REh s A8)-YhethylHhy@rokyt 28hékyipPyldniel (Sﬂﬁﬁneth)hlﬁ
foI | ow ng yroto M&;n@’%ﬁ&mé s: (S -1-nethyl-

py hunlts §nco j

(S an@Fﬁ oan Bp?ls‘l'bati“ﬂedfr %sybﬁ!élftmr%lﬁ?lﬁ@lt having the formula:
(S)-1-nmethyl - 1-(furan-2-y}M nethyl ;}m no,

(S) - 1- met hyl - 1- ( 3- benzo[TN3] dyoxel™® 5- yl ) net hyl ani no,
and the like. 8 1 2 MAR 202004/ 026878

PCT/ U82003/908477 i) Athirditeration of this
aspecyheEn R iF Bydiopenona subsitypd int' s Agnedhere abgye-ch i s

Cl- C4) sulddirst teratiendof this agnestiepyarripes thedeiowdtgngp-limitig jexamples of R
i t erati on uniscientyainb, izarficipheoyiimatylamom:; (4iinorgphergi)methylamino,

exanpl es: -mmckydNBryldtiampY:|(£5rbgaResulfonyiphenyl)methylamino; and the
(S)-1- rrett?iyJ-Z (rrethoxy)ethyl am no. B) Runits

en C 0 nEas sih C i ga%lﬁsscg rﬂgraéoeg % |§esm%llowu!ﬂg non-| Pmltmg examples of

hy dro R unlts (2 -methylphenyl)methylamino; (3-methylphenyl)-methylamino; (4-
methylphenyl)methylamino; and the like.
D) R units encompassing amines wherein R* is hydrogen, R® comprises R™ equal to
hydrogen and R®™ equal to —CO,R” or —CON(R’);; sald unit having the formula:

a Ienea | amines(w rell R@s hyyrogen both R and RE‘b of
gh M No
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Cl-C4 alkyl, said units having the fornmula: H _N R6
R5b Rea and the indicated stereochem stry when Rya,
R5b and Re are not the same. |) Afirst iteration of 12 MAR 2007
this aspect of Ris an am ne which does not have a
whbdabegzenter, non-limting exanpl es of p& 68003008477
i ncludes 1, 1-di net hyl et hyl am ne, 1, 1-
di met hyi benzZyl ami ne and the like. ii) A second
iteration of this aspect of Ris an am ne conprising
an Re which is substituted or unsubstituted Cl-C4
al kyl) Thiagrsi etieatol thinaspert bfuRdiesn antire céradribiagn iR wiigvis
[imting eubsiiidd@Bunsubstituted phenyl. This iteration includes the following non-
(S) - 1- met fyliig2xdhprlE.0Xy- 2- met hyl pr opyl am ne,
(S)-1-methyl-2- hydroxy- 2- met hyl butyl gm ne, and the
like. © Runits encor;gpas& ngR1aI kyl engaryl apines
wherein Rda |Is hydroge Rya and\R5 Rdb are
hydrogen, Re is td }uked or ,mg,ptbsq d aryl,
said unit having ?ﬁ% f@rmula: H k)L-N Rl wherein R11
Iaf) Oc)e/d rog eﬁ?r(gn R'a‘|ts h)?it’loggnt%r ta %Lbesgt{gtlémaﬁ Fdeﬂnea:ﬁ'nerem tal)cg/g ;p I; Ie; ZIS n
the fid I OWS?FQ“%BW“CI" oRE PIREFt ehEHH aégnea?maﬂsmqmﬁ which s
benzyl am mbstityigdopyrisyhsiidtedridy) s iteratianriiclydes the following non-limiting
(4-f1 uor opkeepis:) met hyl am no,
(4- met hoxyphenyl ) met hyl am no; 4 H
(4- propanesul f ony{ phenyi ) neI_HyI agi no, andithe |ike.
i) A second iter on ef thi specér conpiges the
follow ng non-| kel ti by exampabes od, R umid s: NcH),
(2- phe thyI am no;

ms'% H’iﬂ F?érﬁ]liﬁd | ami no; (4-
rret hy® phe Bypptt %%Sﬁﬁé/“l’wawéﬁﬂ the like. D) Runits
enconpass subgtitdevionesubsfigeddietaroBl0 | s hydr ogen, R4b

CONprihs @rst asyeat ceRUmks eh@mpigelhageen sasitutédpbergiquias| nohmmltmg
e%@of%nc@%gz)ll%m §eAl1 &, slbiudroghany, NehidrdpRenfiCnB b fke. H

PCT I E%%%’f}' 1()%5.%;&@9%@%%9@? { %? ?nglntmgf) " this aspect

of R¥s afr¥i¥fhe conprising an Re which is
subst®t ut e@HP(@sRibst i t ut ed phenyl . This iteration
i ncl wles Hoe)NBPRGW ng non-

d) —(CHZ)CO.R",

e) ~(CH,)0COR™

f) ~(CH)CON(R™);;

9  —~(CH)OCONR");

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

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

The first aspect of the present invention relating to R? encompasses scaffolds having the
formula:
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limting exanples: HH NRI1 -NR71 i ~- and ~J
CH3OOCH (CHkNNCH VA OOwherein R" is hydrogen or
a "substitute" as defined herein above. ii) A second

iteration of this aspect of Ris an am ne conprising
wo 2deeo2édvech is substituted or unsubstit upeslusbdshssr
This iteration includes the following non-limting
exanples: HHH -Ni O-NO-NO or or H3C OH F6C
OCH3 I- CNC-W R wunits are selected from a)
substituted or unsubstituted aryl; or b) substituted
or unsubstituted heteroarylZ The first aspect of Rl
units enconpasses hal ogen sWbstituted phenyl units,
non-limting exanpl esﬁof [ iNacl ude
4-fl uorophenyl, 2,4-di , 4-chl or ophenyl
and the like. Each R2 unit/is independently sel ected
fromthe group consistin a) hydrogen; b)
-(CH2)JQ(CH2)"R8; ©) -- , NRsaR9b; d)
-(CH2) JCO2R10; e) -( 2R70 f)
-(CH2)j CON(R70)2;  g) ( ) MROON( R10) 2; h) two R2
nits can.be taken together to forma carbonyl unit;
mheg'ﬂgacﬁﬁxi’"ﬁ#“drfgﬁré'reof; R8, R9a, Reb, and R10 are
each PAYepEersteiptes thsraifadgBaynathe famaulay) kyl | and mi xtures
thereof; Rea and Reb c be taken together to forma

carbocyclic or heterocychic ring conprising from3 to
7 atons; two R10 uni can'}'@t‘agsatoget her to forma
carbocyciic or heterocyc\i iNg conprising from3 to
7 atons; | Is an Index fromO to 5, n is an index

fromO to 5. The first ect of the present invention

relating to R2 enconp ssii scaffol ds having the
. -

R
wherein R® is hydrogen or C,-C, alkyl.
A third aspect relates to scaffolds having the formula:

wherein R®™ and R® are each independently hydrogen, methyl, or R* and R® can be taken
together to form a piperidine or morpholine ring.
A fourth aspect relates to scaffolds having the formula:
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formula: 10 1 2 MAR 2007 WD 2004/ 026878

PCT/ US2003/ 008477 Z N Rt NN R wherein each R2 unit

I s hydrogen. A second aspect relates to scaffolds
having the fornmula: Z NRL NORS N NA R wherein R8
wo 2vyeiseogen or Cl-C4 al kyl. A third aspeckect/gsaésessi0
scaffolds having the formula: Z RL N:> Rsb~ N N
f~F~\ R wherein Rea and Reb are each independently
hydrogen, methyl, or Rea and RBb can be taken

together to forma piperidine or norpholine ring. A
fourth aspect relates tozscaffgtds having the fornul a:
11 1 2 MAR 2007 WO 2004726878 PCT/ US2003/ 008477 z R2

~ N
RLNR2 2 ~11N » l 2
| \_N

wherein one R? is -CO,R'® and the other R? units are hydrogen; one R'° is hydrogen or methyl.
Z1s 0, S,NR", or NOR''; R" is hydrogen or C;-C4 alkyl. The first aspect of the present
invention as it relates to Z units, comprises oxygen atoms which provide 2-R'substituted-3-(2-R-
substituted-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-ones, the second aspect relates
to Z units comprising sulfur atoms which provide 2-R1substituted—3—(2-R-substituted-pyrimldln-4—
yi)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-thiones, and the third aspect of the present invention
as it relates to Z units, comprises NR'" units thereby providing 2-R'substituted-3-(2-R-substituted-
pyrimidin-4-yl}-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-ylideneamines and derivatives thereof.
The present invention relétes to the surprising discovery that the compounds which
comprise Category IV of the present inventlon have increased cytokine inhibition. The compounds

which comprise the Category IV have the formula:

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

each R? unit is independently selected from the group consisting of:
a) hydrogen;

b) -(CHz)IO(CHz)nRBi
c) —~(CH)NR®R™;
d) ~(CH,)COR™;

e) —(CHZ),0CO,R"
f)  —~(CH,)CONRR®);

12
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N~-~\ R wherein one R2 is -CO2R10 and the other R2
units are hydrogen; one R10 is hydrogen or nethyl. Z
is 0, S NR11l, or NOR'; R11l is hydrogen or Cl-C4

al kyl. The first aspect of the present Invention as it
web@i/@ss780 Z units, conprises oxygen at onmecidig2643/008477
provi de 2-Rlsubstituted-3-(2-R-

substi tuted-pyrimdin-4-yl)-6, 7-di hydro- 5H pyrazol of 1,
2a] pyrazol - 1-ones, the second aspect relates to Z
units conprising sulfur atons which provide

2- Rlsg)bst i<{ab)@doBWR(% R- subst i t ut ed- pyri mi di n- 4-

Y1) - 67~ dipfiyke ks Aol Yker:6deMbrko R d4FradMlnt;1- t hi ones,

and the ”&h xtﬁﬁﬁﬁ&éof"f the present |nvent|on as It
rglqat NRL1 units th

5 Bt 3 B op RS AT g oo R ane

R/ raembecikqe tgehe to @rm7a earhegyelicr BRterasyqiaring EesPTisEAOpBrak sy

-wd R'tieneanbateis tapatierdemimeatkibvesic tihetratic rifdremprisios o 3 to 7
|afb\+§ms|a9md5x%rﬁbﬁ)?5 h @ ah IGoxFrbth D[oi5$i ng discovery that the
QIR ﬁ%,@h # E%WJ Eu?é?c aE‘glory IV of the present

[ vaentl p a/ nhi bition. The
&dﬁ%’aﬂlﬁr?d oRpRTRH! “&8&%% %“85‘ °wf‘é’§‘6ﬁ9 P&oM4ve the
f or nuThgfirsranfgecpyp apgects pf Qatepondy relgtgto Fgmpoyds hmvipg the fioymula:
Feb wherein Rl is: a) substituted or unsubstituted
aryl; or b) substituted orounsubstituted heteroaryl;
each R2 unit is |ndependen sel ected fromthe group
consisting of: a) hydrrg -(CH2)1Q(CH2) . Ra; O
- (CH2) INRsaReb; d) (CH2) SOPR10; e) -(CH2)j OC02R1
f) -(CH2) 1CON(R10) 2; 12 X I\/AR 2007 WD 2004/ 026878
PCT/ US2003/ 008477 /
L

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

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

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

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

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

13
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g) -(CH2)JOOON(R10)2; h) two R2 units can be taken
together to forma carbonyl unit; 1) and m xtures
thereof; R8, Ra, R9b, and R10 are each independently
hydrogen, Cl1-C4 al kyl, and m xtures thereof; R98 and
Wohoot/eaes®e t aken together to forma car bocyet/vgofdfoossr
heterocyclic ring conprising from3 to 7 atons; two
R10 units can be take together to forma carbocyclic
or heterocyclic ring conprising from3 to 7 atons; |
is an Index fromO to 5 nlIs an index fromO to 5; Z
I s 0, ABurtiNRfation abihis RIDR! relefRs fo dnsryhpitisetegtedfrapt theRireuG4oraibtioy bf
R-tAfuorometByphsill 1-tuedmethyipherit i Siflioforeegbhadyl bnda(s5-
&%@ﬁbh%ﬁ&ﬁﬂm@&”unSUbStItuted heteroaryl The first and

secon clih po%? asPec9?f R"re Egg'c)) S¥b$[lt tec{ sfe[nfi ?lrtNSbs |tutec% ww 0 unds |

12 MAR 2007

havi n

Rob T 'ée first fragation s egpegifelgte t¢ "é‘laa/i Wit sqlegted gy the Q'BHPéEPSt&iW jof
LAtrifugromethyipbenscB-fifuoremethyidherot doforebthyi@enyf and@iSophenyl ,
histriflbrohetgqdredyy| , 4- chl or ophenyl, 3-chl orophenyl,

2, 4- C I?I'\er%Qﬂ@ferme of Ws a?becttfé‘ldtgslt&weggg@lwgubstm{& heteroaryl unlt is

ps%ﬁa grok? conSIstlngf o) g)gl%m 2-ylrr;r;3ru? ra eg pxrnd*n? gldalyrérbg%% % pyrzlj{?@n-
39WPWFWUB%%ﬁ@?HVWﬁW@H?T5“ﬁ§FfF%ﬂWbrIy 4-f1 uor ophenyl .
The f Nemsimitng exemplesef coRpounds of CetegotydV kayibs he bamnkstaffpliahvith the
uersulasti tuted aryl unit. The first iteration of this
aspect relates to an aryl uni¢ or hal ogen substituted
aryl unit selected from i sti
phenyl , 2-fl uoropheny
4-fl uorophenyl, 2,4- di}
2, 6-di fl uorophenyl, 3,5-difl orophenyl

2,4,6-trd fluorophenyl, rophenyl, 3-

chl or ophenyl , 4- chloropheny 44d|chlorophenyl

2, 6-di chl orophenyl, 3, 5- dIchIorﬁphenyI 2,4, 6-

trichl orophenyl, naphthylen 1-yR? and naphthylen 2-yl.
Tieidsecond iteration-of this aspect relates to a

subst b tmmp@hws-(wm&yxmo%mmn L-908R-diky6ro- 5%&}%@!0[1 2-

consi sting, gglnophenyl 3- an1nopheny ,

4-am nop th hen

PR E’g%sa’henwzm'awa%w@fh@?ﬁﬁr{éﬁwphezw SR -
3- met hoxy @p¥R3pH1-ong  net hoxyphenyl , 2- cyanophenyl

3-cy aBrtiﬂhélngmpheralardmd-pwmmﬂéﬂyﬂuorob’fieeyl)telm mrddro-ﬁlémadzblcz{m.z-
of this asm@@ﬁuf@kgtes to a substituted aryl unit

sel ec% %q4 ]‘:,[,&1 gr ?J)QHI%durF NS & ﬁnL ofsgheRfiy6,7-diny " Sht-purazplolt 2

4- (e ane - (et hanesul f ony
4-(pro an@pgﬁPPE phenyl , 2- N—acylan1no)pheny|
3- ( N- &P ﬁw?rmbyrym@ﬁgf)tpvrmdﬂ(wla?d WRFAPRROY Ry Hro-SkRtazolol1.2-
3-benzo[ 1,aBjrediobkoe; 5-yl . 13 1 2 MAR 2007 WO
2004/ Q@Q&Eﬁor%ﬁylﬁ@%ﬂ@gﬂﬂ]&-m-ﬂuorophenyl)-6,7-dihydro-5H-pyrazolo[1 2=
alpyrazol-1-one; _
3-[2-(4-Chlorophenylamino)-pyrimidin-4-yl}-2-(4-flucrophenyl}-6,7-dihydro-5H-pyrazolo[1,2-
alpyrazol-1-one;
3-[2-(2-Methylphenylamino)-pyrimidin-4-yl]-2-(4-fluorophenyl)-6,7-dihydro-5H-pyrazolo[1,2-
alpyrazol-1-one;

14



A fourth Iteration of this aspect relates to an aryl
unit selected fromthe group consisting of
2-trifluoromethyl phenyl, 3-trifluoronethyl phenyl,
4-trifluoronet hyl phenyl, and 3, 5-

wo sdod/e26478 uor onet hyl ) ph enyl . The second asEecsdodiosty7
relates to substituted and unsubstituted aryl unit.
The first Iteration of this aspect relates to an aryl
unit selected fromthe group consisting of
2-trifluoronethyl phenyl, 3-trifluoronethyl phenyl,

4- t r | F-Ryomaypbénylbrpib-ayimjdinaing-234-brorofHesy(){6I7Hdihy di@SHopReLzbIa 1 2-
) phenyl . The.sechsd |terat|on of this aspect relates

to a AV

sel oct By Blpbery@hnd itid i @ﬁé%?ﬁg?rwhzﬂ“ begh ol 2
pyri di n- SaW'am'pWFdl n4d-yl, pyrimdin-2-yl yrim di n-
4-y| , 3@yd-eyanarhenyiguigd)-pyrimidg- 4ol e1d- fb‘P’GWFM')ﬁl"tﬂihvﬂmjﬁyﬂ’yfazﬁ‘ﬁﬁz
s-triazi nylpyraddetronk;i m ti ng exanpl es of conpounds of

Cat egnpys- d:%n@ﬁéﬁ&l%n&)-pﬁimﬂﬁmeﬂb (ﬁﬂi@ffo&ﬁhﬁ; S\Mdthpdrg §€pyrazolo[1,2-
for mul a: NlH R4b | ncl ude

2-(4-Fl uor]8 en Vi B’g"

2 el B YL Bl o a7 groprasor -
a] pyr azol 2pyenqket-one;

3- [ 2- {-2+{FChaaspagiieniyd)ayrimiting4-y132r(d-odbhenyd)-6y7t dhyde-6H pykdzolalt,2-
phenyl ) - GQ%WQQOMQ,EO 5H pyrazol o[ 1, 2- a] pyrazol - 1- one;

3-[ 2- gw L R%r, - fd )
phen {_%( '#oq%ﬁ% M)' yr a@}é (%?ﬂfggﬂln@](w d]ihgx F i{%ﬁé{?,?
3-[2-(4- =l Hf‘ﬂph‘ﬁ'ﬁ'yl ami no) pyrimdin-4-yl]-2-(4-fluoro
pheny3-P6CHarephenyiamion) BHmisinraiaH b luprophenyiffegditydrerpH-nyrageigl1.2-
3- [ 2- ( 2- Clhjpgaopta@say| am no) - pyri m di n-4-yl]-2-(4-fluoro
gh[egyé( %1554 B.nmotma{y@m.ﬁéﬁpﬁmmuqt(lm%mpﬁ&wm%ro n.one;

LAY
'Bi’)ra 1‘%{71 dgre- Pg ﬁ'ﬁg}ﬁqﬁﬁr\' HALURRE b arabydl 0 5H

3-[2-(4- CIRY’?}PB%H@ VP98 - pyri mi di n-4-yl]-2-(4-fluoro
pheny3-R&2.&DiiotyrtiersiaBir)pyrimidined-wif244-Ruoroaljepy el zditydrd-Sisn e ;
3- [ 2- ( 2- Mpjriedlophepybam-éve) - pyri m din-4-yl]-2-(4-fluoro
pheny& 275s-BreribrdpH e Qnimd Yo a2l daudropahyp¥ 7 §drs-dr-0Nne;
pyrazolo[1,2-a]pyrazol-1-one;
- 2-(4-Fluorophenyl)-3-[2-(pyridin-2-ylamino)-pyrimidin-4-yi]-6,7-dihydro-5H-pyrazolo[1,2-
alpyrazol-1-one; and '
3-[2-(4,6-Dichloropyrimidin-5-ylamino}-pyrimidin-4-yl]-2-(4-fluoro-phenyl}-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one.

The first category of inflammatory cytokine release inhibiting compounds according to the
present invention have the general scaffold having the formula:

15
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1 2 MAR 2007 WO 2004/ 026878 PCT/ US2003/ 008477
3-[2-(3-Met hyl phenyl am no) -pyrimdin-4-yl]-2-(4-fluoro
phenyl ) -6, 7-di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol -1-one;
3-[2- (4- Met hyl phenyl am no) - pyrim

wolbodsebssrs | - 2- (4-f 1 uor ophenyl ) - 6, 7- dl hydr op&SiuRdy8670[
1, 2- a] pyrazol -1-one;

3-[2-(2- Cyanophenyl am no) - pyri m di n-4-yl]-2-(4-fluorop
henyl ) - 6, 7- di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol - 1- one;
3-[2- (3 QIanophenyI am no) pyrimdin-4-yl]-2-(4-fluorop

idin-4-y[]-2-(4-fluorop
-1-one;

3-[2- (2- Chl or ophenyl am noj)-=
phenyl ) -6, 7-di hydr o- 5H p

1, 2- a] pyrazol

3-[ 2- (3- Chl or ophenyl ami no)N¥T

- di h
BEoh Ry it sthes

dro-5H
BYIthe

a] pyrazol

-1-

one;

- di hydr o- 5H pyrazol of

a] pyrazol

rimdin-4-yl]-2-(4-fluoro

azpl o[ 1, 2- - 1- one;

im'din 4y|] 2-(4-fluoro

yrazqlo[ 1, 2-
’ﬁ%i ‘?fﬁ/'r"Yhﬁ'ie'd |Rna’1$ Ry p desciipad Hereifor o

pielew i Trbls! 7- di hydr o- 5H pyrazol of 1, 2-

p yrazol -

a] pyrazol -

1- one;

1- one;

3-[2-(2,4-D fl uoro-phenyl am no)-pyrimdin-4-yl]-2-(4-f

| uor ophenyi }6 7-di hydr o- SkagLE |

pyrazol o 152

AT Ny

ra-lnl 1 ohe:

3-[ 2- (3, 5- DL Luorlo- phenyRam no) - pyri mi di i 4-yi]-2] (4-f
| uor ophenyj ) - 6, 7-|di_ hytfkereeiepy phenoxy
pyrazol o[ 1}, 2- &] pyr az 04-ﬂudropzmayj 2-fluorophenoxy
3;1[ 2- 22, |6' Uiqf ililjoi O- pnﬁfﬂjyﬂg@gﬂlﬂ o) PXI' '3‘lfll.|orophenoxy
pyr azol o] 1L 251 oyl g o ROR {0 PRI o b,
enyl am i no)) - pYri i di r-WeeRhEYS. ( 41f| 2§5Muorophenoxy
rophenyl) -6, 76 di hydr o*fjorpphenyl 2-cyanophenoxy
pyrazol o[ 1, 2- a] pyr azol ﬂudromm@l 3-cyanophenoxy
2- (4. FL o oPHETy ) ~ o= RetgRi Ot 122 ARy T i -
SR A E N 0 T R L
i n-4-y1 - 2-P4- 1]l uorTHIPRORRN ) - 6] 7- '\h'r'ﬁw’rpemwv'
pyrazol o[ 1, 2-14] pyr azctudropeeyl The fi #-siethgghbregor y .of
i nfl ammat ry 1(2yt QK1 nerfluebghase TNl Dp Ehlﬁtﬁthﬁ;&h%@.mas
T B e oo e
004! 0265, LAY oo Ay _Pyran-4-yloxy

15 4-fluorophenyl 4-methoxyphenoxy

16 4-fluorophenyl 3-benzol[1,3]dioxol-5-yl

17 2 ,4-difluorophenyi phenoxy

18 2,4-difluorophenyl 2-fluorophenoxy

19 2,4-difluorophenyl 3-fluorophenoxy

20 2,4-difluorophenyl 4-fluorophenoxy

21 2,4-difluorophenyl 2,6-difluorophenoxy

22 2,4-difluorophenyl 2-cyanophenoxy

23 2,4-difluorophenyl 3-cyanophenoxy

24 2,4-difluorophenyl 2-trifluoromethyiphenoxy

25 2,4-difluorophenyl 4-trifluoromethylphenoxy |

16
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O R \D

having the fornmula -OR3, wherein R and R3 are

descri bed herein
4-f| uor ophenyl

bel ow i n Tabl e

wo bdowesophenoxy 3 4-fl uor opheny

4-f 1 uor ophenyl

7 4-fluorophenyl

| TABLE I No. R

phenoxy 2 4-fl uorophenyl

IN Nom '/ R wherein Runits are ethers

R |

3- f | uor pelrE60s0ss 7

4-f 1 uorophenoxy 5 4-fluorophenyl
2, 6-di fl uorophenoxy 6 4-fl uorophenyl

2- cyanophen

3-cyanophenoxy 8 4-fl uorophenyl

oxy

Enoxy

2-trifluoronethyl phenoxy 9 4-fluorophenyl
4-triLIForonemlephengmmmvﬂ@m@:f uowmmh@mwhmn4y
N et hyl pi pergFdT 1=4=3/.afuddprén T DT ODHRERfprERdRFt ny
phenoxy 12-4—-var-epfiehy rjp?hbﬁ)'ll eret 24—d|ﬁ1"§l;‘ﬁ:'gﬂ
4-f | uor ophleny 3-N—a¢€% %1prh=no ghjyipherioxy
4- f | uor ophieny4® pyrar?a44q"§9‘P’6BP7”Y' 15 43'{"‘138?6?36%@\‘?9‘1“
4- met hoxyphertoxy | 16 4difubrageypheny|  pyran-4-yloxy
3- benzol 1, BIHOX Q15 Hdifordphert 4~ {1 T TaHREHORIAREAMY P
24201 11 ol opensjr - LT oL ot oo e
2, 4-di f 1 uor opRenyl 3ATHaepetyReA oky 21 PBEN@YYy
i fl1 uorophenyl342, |63drifipdrémpedwviofshenpxy 2Agorophenoxy
2, 4-di f | uof opgsenyjl 3Jnﬂwamp|a®ﬁ@x zsﬂuorophenoxy
2, 4-di f | uor-opfgemyt 3‘?rTfIErdf&|'lé IBF%HH"" let—ﬂuorophenoxy
2, 4-di f | uorophenyl qor ope hV' henoxy
2, 4-di f | uoroptenyl 3'2r'ﬂt’?r?"ﬁ"1¥'8'i‘38¥1 hy PRH H°(5‘3P@e"°’iy6
38 3-trifluoromethyiphenyl 2-cyanophenoxy
39 3-trifluoromethyiphenyl 3-cyanophenoxy
40 3-trifluoromethylphenyl 2-trifluoromethylphenoxy
41 3-trifluoromethylphenyl 4-triftuoromethylphenoxy
42 3-trifluoromethylphenyl N-methylpiperadin-4-yl
43 3-trifluoromethylphenyl 4-methylphenoxy
44 3-trifluoromethylphenyl - 2,4-dimethylphenoxy
45 3-trifluoromethylphenyl | 3-N-acetylaminophenoxy
46 3-trifluoromethylphenyl pyran-4-yloxy
47 3-trifluoromethylphenyl 4-methoxyphenoxy
48 3-trifluoromethylphenyl 3-benzof1,3]dioxol-5-yl

The analogs 1-48 and others like them which comprise this category can be suitably

prepared by the procedure outlined herein below. In the following example, R' is 4-fluorophenyl,

however, the formulator may suitably substitute any starting material compatible with this

procedure, inter alia, methyl phenylacetate, methyl 4-chlorophenyl-acetate, and methyl 3-

(trifluoromethyl)phenylacetate.

General Scheme for Intermediate Type 1
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12

2, 4- dlfluorophenyl

2, 4-di fl uor ophenyl

2, 4-di fl uor ophenyl

R0 deodoz47810r Ophenyl

2, 4-di fl uor ophenyl

2, 4-di fl uor ophenyl

2, 4-di fl uor ophenyl
3-triflu

3-triflu

3-triflu

3-trifl e -th?lphenyl
3-trifluagoret byl phenyl
3-tr|fluoronethyﬂgﬁ%nyl
3-trifluoromethyi phenyl
3-trifluoronethyl phenyl
3-trifluoronethyl phenyl
3-trifluoronet hyl phenyl
3-trifl
3-tr|fluoronethylphenyl
3-trifl

3-trifluoromnet
3-trifluoromethy

analogs 1-48
category can

NG
outlined hereiﬁT%gIOML

4-f 1 uor ophenyl , SCHhowever ,
substitute any starting materia
i nt e:feagalllti. aRd corminhy(b) C@%ﬂéﬁ:ﬁﬁ@ﬁrﬁt e,
and met hyl 3-
Gener al

procedure,

4- chl or ophenyl - acet at e,
(trifluoromethyl)phenyla

| nt er medi 3 g eltnS | 47 ERh S 2007 WD 2004/ 026878
PCT/ US200 ‘ h )-3-2-methylsulfanyl-pyrimidin-4-yl)-3-oxo-

propionic acid methyl ester (3)

The following is a procedure for the preparation of 2¥methylsulfanyl-pyrimidine—4-
carbaidehyde, 1, adapted from the procedure of H. Bredereck et al., Chem. Ber., 97, pp 3407- -

itably prepartq
In the fol I'pwi ng exanpl e,
t he fornegdiat or may suitably
conpatible with this

R 2007 WO 2004/ 026878 PCT/ US2003/ 008477 26

N- et hyl pi peradi n-4-yl 27

4- et hyl phenoxy 28

2, 4-di net hyl phenoxy 29

3- N-acet yl am nophenoxypcBs2003/008477

pyran-4-yloxy 31

4- met hoxyphenoxy 32

3- benzo[ 1, 3] di oxol

uor onet hyi phenyl phenoxy 34
or onet hyi phenyl 2-fl yor ophené
or onet hyl phenyl 3-fl orophenox

‘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 heatedto -
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

18

gxﬁyanophenoxy
2- trlfluoronethylgﬂenoxy 41

4- tnfluonnmthﬁ
ﬁethylplperadln 42y|
uor onet Hf*y?gm*ﬁ@nﬂ,qondwom)h% PitefoRy br. 44
2, 4-di et hyi phenoxy 45
uor onset phenyl 3-N-aced yl.ninophenoxy 46
Q7

-5-A 33

enoxy 42

‘oconprlse this
t he procedure

Schene for
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FO/ 1 Hai OCH3 OCH3 NNI OHd Sab N\ "N ISSCH3 1
2 Reagents and conditions: (a) LDA, THF, -78 C, 1 hr.
F/ 1 OF0O OCH3 b OCH3 OHO NY NN\ _N SCH3

| SSCCH3 2 3 Reagents and conditions: (b) Cr03,

Voo @p878t 16 hr. EXAMPLE 1 2-(4-F | U OPOI/US2003/008477
phenyl)-3-(2-nmethvl su Ifa nvl-pvrimid

i n-4-vl)-3-0xo0- propionic acid nethyl ester (3) The
following is a procedure for the preparation of

2- et hyl sul f anyl - pyri m di ne-4- car bal dehyde, 1,

arfifigned getiveen it t pfavaist 3e aHaredhyigretatp. The welenfragtiRn igpxtragted a

Sivent timBeith gthySagetat theDdane lay@bLdmifinkd 6at)concardiated taradnetoe bfford -

835 d B ErPdiI RGeS pufifed@vet dilich tob2 § 674-dimet B mBiRiLe nelhip@itdny-
sphere |Is charged N, N-d| rret hyI formam de di rret hyl

acety 8 ruw C [ acet a

77 gy e el pRaicind Sorhe s B FeanPpe Seflonips
Ri1Ciferc hous i A MHGeVerkie far aepsal peina pthyl agrials te erag ey ckafiords
30 dtude produbiothich B Purifiéd overisiicasodffatdi40ng of 8-metbgduiahylppthidine-4-
oRbenee, 1(4 L) is added to dissolve the crude residue.
The solution is then cooled to 20 C and t hi ourea (892
g, 11.7 mol) is added. After allow ng the m xture

stir PABRSRtoN o 2t fprepdenvldds- mhﬂ'ﬂﬂfﬁ'&kpﬂ@wwﬂ)a 13. 7
hyirdxyprepiamiciad hethyl esdeqii2dl Tpaeotdi(GB ) eplugion of lithilmo dilsoprdnyldngide
(R4 LR 20 SHEitidnRETHEPA 2B rhrRdT) il BHIYRY rALY) l4TaBell Brofviid alsaR@R ofO

12 MAR 2007

Jn%thyl 4 ﬁ&ro@henyg&taﬁg gL C?Lbr 55, 7I rﬁm tlﬂ 'FI-LFQ@O mf_)O rl'helssom%g is tlr?eg! Jr pom |

U
NN PR L TR L
rEal iniTHR (3 evrljesdded drapwisptotitigéeaption gixtugsf Stirng.is qeafingd for 45
Bintes 4t ATR “Cshet thartebetioreisl quehahed By@olriogithsreartiorr spintion into aqueous
ERuRey NH, Ol €he adtRud PREd A WRUracRE Qlthléﬂﬁl%@&étee GrhEh i phdsegli de
lco$nb|i’n§ |¥ %QM&Q fh?rQJ lal%g:on];clgrﬁraég ;nltllgclug n‘l’thrU% esidu Q% ifi Ecpcrvgr

e T p e LR

PaieereSned between 14 L of water and 5 L of ethyl
acetate. The water fraction is extracted a

Preparation of 2-(4-fluordphenyl)-3-(2-methylsulfanyl-pyrimidln-4-yl)-3-oxo-

propionic acid methyl ester (3): To a suspension of CrO3 in CH,Cl, (300 mL) is added pyridine.
The mixture is stirred vigorously for 1 hour at room temp. A solution of the crude 2-(4-
fluorophenyl)-3-(2-methylsulfanyl-pyrimidin-4-y!)-3-hydroxypropionic acid methy! ester, 2, prepared
above in CH,Cl; (50 mL) is added dropwise to the chromium suspension. The reactioh mixture is
stirred at room temperature for 16 hours, diluted with ether (1 L) and filtered through a pad of
Celite. The filtrate is concentrated /n vacuo and the resulting residue is purified over sllica (25% -
EtOAc/hexanes) to afford 3.7 g (43% yield) of the desired product as a yellow solid.

The following example relates to the formation of 6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1- -

one ring systems utilizing pyrazolidine, however the formulator may utilize substituted cyclic
hydrazine reagents to achieve other scaffolds having R? ring units which are not hydrogen, inter
alia, 3-methylpyrazolidine.

General Scheme for Intermediate Type Il
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second time wth ethyl acetate, the organic |ayers
conbi ned and concentrated in vacuo too afford 685 g
of an oil which is purified over silica to 522 g of
4- di met hoxynet hyl - 2- net hyl sul fanyl - pyri m di ne. The
wio tpi/dryd7s acet al obt ai ned above is then hygepissésdoshis
the free al dehyde by heating to 60 C for 3 hours in
M HCI. Workup for neutral using ethyl acetate to
extract the product affords 347 g crude product which
is purlfled over silica to afford 401 g of
pyr|n1d|ne 4- carbal dehyde 1.

0 col d

ot oo (2 hy! sul f &y ;
-3- hydr ox pr dpi oni C *ac“h@et—hﬁ» est ;
(-78 O 1O0R of lit m di i sopropyl am-eg (21.4 nL
of 2M SO|N tion in THF, 42.8 mmol) in THF L 70N is
added drop\ se a solution of. nethyl N’(
4-f 1 uor oph&#yl - acetate (6.0 g, 35.7 mol) in ¥ (30
m.). The solutsion is stirred for 1 hour ats -78 C
after which a SR@igbmsia&fhoﬂftions: (c) pyridine; 90 °C, 16 hr.
2- et hyl sul fanyl - pyri m di ne- 4- car bal dehyde, 1, (6.0 g,
39.3 mmol) in THF (30 n-) is added drgpwi se to the
reaction mxture.\Stirring is continued Y\or 45
m nutes a h¢n Y he react aR guengheyl by
pouri ng the\re ol uti®n,int otagueoysh~gat ur at ed
NHACl . The aqueoug phase is extracted wifh ethyl
acetate. The orfaminc phases conbined, fdrined (MySO4),
filtered, and c&,aéntrat ed in vacuo. PQFUde resi due
I's purified over sB¢bca (33%t OAc/ hexanesypoLid af ford
8.7 g (7699 of the desired product as agmxture (1:1)
of  diaster %Q.%Eftssand g&ﬁ&@ﬁ@%&o@@ MEBHITHEMZ0; t 1 br.
2- (4-fluorophenyl)-3-( 2- et hyl sul fanyl -'pyrimi di n-4-yl)
-3-0x0- propionic acid nethyl ester (3): To a
suspen3| on of CrOS |n A L{?%oo m_) I's added

hour at roomterrp A Sﬂé@blﬂlﬁbneﬁ)t hecr ude 2- (4
f 1 uorophenyl) - 3- (2- net hyl sul fanyl - pyri m di n-4-yl)-3-hy

d:} OXYQI o A ?m miuor?@%g)ééz %%t‘i-n?sulfaréyl {”Q'“}"ﬂ'% eﬂs 7 91383/ &

éuwrmlbh?lwrﬂe'- edi TP $9lusian §F Ryraplidine(7 B p. 5446 'aem'}'aom
Peidiped e rok) és afided 2:4ubrophesy)-3ed2-inethyisdifapy-piimiinken-3{cto-rdpican d
biid hekyeskter, 3] @1194) 3611 RM6l). The rebdlivr rhifure iEIReatdditd dorator 16 wurs.
QRJE%?Q% é%%gedl fﬂa}@% Q?@QQJIMLJ\%SIJU@ ﬁtgéd NG sii ?109%% dA%

ffi

Bl by o HOHEROE) I SaF YRR o
sol i d The follow ng exanple relates to the formation
of 6, Premhrdtigal ofce-(&-Rgpyphemi)3dp-thetBarmbyifonylpgdmitin-4¢6,7dihydro-
%u-a}r%ﬁa[m A1bjradodorRYE) 274 dofblidhRr 2-AAUSNRENyH-BLE2-rheyRladf- OF

'mlﬁudﬁweyl)gtz/hdgw éﬂ??ﬂi L “tkgpzﬁégrazoﬁo@w(‘i g ré o@?raﬁ-l}tnﬁethtapole

fnLH);,%ﬂ b@@ﬁre) 'F ﬁctdéq, dropwjsp asolt@o%pwp p(gc'\ ziwp pea?)w@onosulfate)
G ar £6l2 nSudidmmetel (42 ML {The eentiénes stirad,idwur|af room Bmpergturkjaifuted
2 8uec N HIDS A(A 2t é8hrEdiie 4 IR RO/ a040ile] 7The brgdnic layers are
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OCCH3 + }W c F 0 HC) N SCH3 SChl3 3 4 Reagents
and conditions: (c) pyridine; 90 C, 16 hr. 0 O F)
~FIl DdNNSC-6 S2CFb 4 5 Reagents and
conditions: (d) Oxone(r), MOH THF/ H20: rt 1 hr.
VX AbA7d2bs 78 PCT/US2003/008477
2- (4- Fl uor ophenyl ) - 3- (2- met hanesul fonvl - pyrimd
n-4-yl)-6, 7-dl hvdr o- 5H pvrazol of 1,2- al pyrazol -1-one
(5) Preparation of :
2-(4-fluorophenyl)-3-(2-nmethyl sul fanyl -pyrimdin-4-yi)
-cBmiired] digd] pret-corfskhtipied A zauofd afdrdajeryida desired progupewh(oh )s useldo
awithadt tudiHeodtrinbtiopy r azol idine (7.8 g, 54.16 mmol) In
pyrldine (100 m) Is added
2- th Isulfan rimdin-4-
22 o BN dockits gty e Y cgmagopds g by wiggd
rPfApRrption qfi{e "rﬁé'a@@tpwvtomdela?se 'nh@tor?@é%%sow 90 C for 16-
hours. The solvent |Is renoved in vacuo and the
resul ting residue purifigﬂmnmge silica (100% Et OAc,
f ol | owggh dher FZANECELE, .
yleld)
Preparatlon of
2-(4- fluorophenyl
) -6, 7-dl hyd
a sol uti &n
pyr | m di n- 4-

razol-1-one (6

- 3- (2- net hanesul f onyl
ol o[ 1, 2- 4] azo

-gfsgropbenyf

6,/7- dl hydro-BH py

1 -one, 4, (1.3 ;N3.8 nmol ) in THF: noI (56 mL

of a 1.1 mxturg) ys added dropw se $2EUtI'

Oxone(r) (potass¥umgpggoxynonosul f ate) 15.2

mol ) In water (42 n13 The reaction Is stir d 1 hour

at roomtenperatute, diluted wth agqufous NaHCO8 and

extract t hr eReageniy@rd appditianseehghiench dalt. JHE. 1.5Fhe- or gani c
| ayers are 20 1 2 MAR 2007 WD 2004/ 026878

PCTI UardpiatioR 024-filusropHahynes2- pﬂnb%yrlﬁm-ﬁﬁmﬁfdﬂlﬁﬁ in
\se.emo mo‘,ﬁp@t&anqma Les% ﬁralgd&foé#sf%héns.% &eﬁg%g? T’?MJ T%L) s

SR N ik ) Pl heaolfa

Pl R fotoR of RSP P-ABRNGAE % an

=a
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w@‘ha'teis'l"fpfzyéw"fﬂé'ﬁ*’"y'bﬁ EbydetSHpTazsioli2alpyiard-i mw@payed herein . . ..

ahdve li25g, a.6zineds & THAKA i)t Teseacton Gatuegostisred for 1.5 hours at room

temperature, diluted with aqueous NaHCO; and extracted with twice with ethyl acetate. The: . - . . .

organic layers are éomblned, drled over MgSQO,, and concentrated In vacuo to afford the crude.

product which is purified over silica (100% EtOAc, followed by 10% MeOH/EtOAc) to provide 0.35 - -

g (38% yield) of the desired product as a yellow solid. 'H NMR (300 MHz, CDCl3) 5§ 8.47 (d, J =

© 5.1 Hz, 1H), 7.49 (dd, J = 7.8, 7.8 Hz, 2H), 7.40 (ddd, J = 5.4, 5.4 Hz, 2H), 7.35-7.22 (m, 3H), 7.10
(dd, J=8.4, 8.4 Hz, 2H), 6.90'(d, J=6.8 Hz, 1H), 4.05 (t, J= 7.2 Hz, 2H), 3.86 (t, J = 7.2 Hz, 2H),
2.59 (dt, J = 7.2, 7.2 Hz, 2H); HRMS calcd for CH1gFN4O2 (M + H)" 389.1414; found 389.1407.
This compound corresponds to analog 1 from Table I.

The following compounds from the first aspect of Category | can be prepared by the
procedure described herein above.
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EXAMPLE 3 2 -(4-F |l uorophenyl) -3-(2-phe
noxy-py r i mi di n-4-v1) -6, 7-di hydro -5
Hpyra z ol o- 11, 2-al pyrazol-1-one (6) OO N- e F I
, MF O ONN SOzCH3 / , 5 6 Reagents and
BOrpo40rdTs: (e) phenol, NaH, THF, 1.5 hr rgcrus2003/008477
Preparati on of

2- (4-fluorophenyl)-3-(2-phenoxy-pyrimdin-4-yl)-6,7-di
hydr o- 5H pyrazol o-[ 1, 2-a] pyrazol -1-one (6): To a
solution of phenol (0.66 g, 7.08 mmol) in THE (5 nL)
is  add&H-INEHIUEE:-PRenyiy3-05-6g Wihmre BY.5H-pirdzavie:2talbyyazal-1-yi}-
smylirbitin-Doxg)-phedyy-acataate; 'B-nik-(dowpeepbRBY) 81031 (s21H), 8.66 (d, J =
T RRGSAI AN mwwanﬂhm Al )2 8o iz SV 6T @ 1R

0 n - ‘above

by %*@E ool a 1 DL O 2B i 08 s WA
s‘iaicﬁ’?""e%h"fﬂt'ﬂ" ("5+Hbd‘iﬁs16%ﬁ fopnsi 8- 1608 nper at ure, dil uted.
wi t h agueous NaHCO3and extracted with twice.wth ethyl

ac et ab-gs-FIRBhenQ)- SR, £ditabyRhShoRASrina GRIR| |i3@7ddmy9r5lsﬁ Hyr QY6

0 waz@iqdungoﬁﬁ :{???\A chE%)‘é%%gddtP —9 %86 /hg?&{:éﬂm
?319 33@80 Bk wéhﬁv'&m& %45’?6v4ﬁ7e2'd¥§ﬁ39§(t(%8%Hz
yAH 29 (do t7ﬁe7 SIS SO (aSHBH3HS L DL AN
NWRi17300; iddria ¢170B1. 3) S 8.47 (d,.J = 5.1 Hz, 1 H),
7.49 (dd, J = 7.8, 7.8 Hz, 2H), 740(ddd J:54

g j g 2,42 mwéﬁ%@ 3> % phe&gx%)él%'gn ﬁfZ)—BJfO o(ro gH Eyéaz?I? [1 2-J —
7a]pzram-1 -0 | NMR 8ep lfz CDCla)-6 §:521d, HZ‘ 5. 1214) 1H), 7560386 (nd@H) 7J33d,
0,5 F, HHZZ3 (@A 7.5HRVB), €81 6ol =80 HzCR@HIB A G, 261)\h.do (L +

386HzZ1 2H) B.92f(1ugla B8 ) 124801, J = dBHS 26 PRB AW Ay 4& esponds
~to analog 1 from Tabl e I'. The fol | ow ng conpounds from

the fi be ared b

proce &f@°ﬁ‘%?%%69{? ﬂH°r°p %ﬁ'&)"\’}éé"“‘ BN 71&2"’ Wﬁpﬁﬁzﬁ’% 1t
Aryerhbewy & WM@O@?%@WW J=8.1Hz, 1H),7.39 (dd, ) =8.7, 5.4 HL
NeHj, 32{441§ @, 6H): FHIUAR &6 A, 1434 0K @, BH)/4. thidtog ¢ty 0= BHiHah p

yaaz@)e{7l, 22 82, MM @ +Hy: 406 b-
pyrl m di n- 2- yI oxy) - phenyl ) - acet am de; 1H NI\/R (300 MHz,

DZE%) F'T’ e"%’ 2o 'ﬁﬁ‘“@mfgﬂd&«iﬁs 7¢ihye et Fgra@lozl.é

zem)vraz 1-9: (HINMRy(300 “5*210111“23)5%352QQJ-€§181? {Hi7-41 (de)J = &7, B4 Hz,
(2H), 735-2.06(nD 5Htjz6.98q4) = 53.HE1H{, 431 d, J= 8B 19, 21,,4.08 ) J, = 82 HEE2H),
(20 @®H)=8.28 0hz b8y M3 + RS, cal cd for C24H20FN503 (M
+ H)+ 446. 1628; found 446.1606. 2-(4-Fl uoroph

nyl): 3- d imethyl phenoxy)pyrimid
| n- 4- 14 'L"é’“’%’hel{i‘?"h%/[a 28R gYA-ARYEigin4-y) LY, sihyaro5H-pyrazolo-1,2-

[elpyR2ca]-pyes HiZNMR (3000MH; CLIGH) NMR (6.3G3. 1WM2z1H),CBEGY 33 (G 61, 244 (t, -

(Lohch.7 K, ZH)B.94.(d, ¥ =5.1HE, 1HL 4 BB ¢, JZ 8@31272H$806 mJ 8%'11)2;2H|)_|)2 66 (dt,

| 7J—"e4232992(+ﬁkns%\k'ln>z§e (dg 8é (-t5 7o -7 2t

2-(4-Fluorophenyl)-3-[2-(3-fluorophenoxy)pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1,2-
a)pyrazol-1-one; 'H NMR (300 MHz, CDCl3) 5 8.49 (d, J = 5.1 Hz, 1H), 7.49-7.38 {m, 3H), 7.11 (8,
J = 8.7 Hz, 2H), 7.04-6.98 (m, 3H), 6.94 (d, J=5.1 Hz, 1H), 4.13 (t, J = 6.9 Hz, 2H), 3.97 (t, J =
6.9 Hz, 2H), 2.66 (dt, J = 6.9, 6.9 Hz, 2H); MS (M + H)" 406.9.
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2H), 2.59 (dt, J =7.2, 7.2 Hz, 2H), 2.38 (s, 3H),

2.19 (s, 3H); HRWMS calcd for C24H21FN4O2 (M + H)+ 12 MAR 2007
417.1727; found 417.1727.

2-(2,4-D fluorophenyl)-3-(2-phenoxy-pyrimdin-4-yi)-6,
Wododyusm- SH- pyrazol o-[ 1, 2- a] pyr azol - 1- oneruddohsishdzr
(300 MHz, CDCI3) 8 8.52 (d, J = 5.1 Hz, 1H), 7.60-7.46
(m 3H, 7.33 (d, J=7.5H, I H, 7.23 (d, J =7.5
Hz, 2H) 701 (t, J =8.1 Hz, 1 HO 6.91-6.83 (m 2H),
4.09 = 6.6 Hz, 2H), 3.92 (t, J = 6.9 Hz, 2H),
2.59 tsec°fﬁ asPthOEDthf—Eafe@B‘l)' inflapnafoly| cytolipe felesgpyintibiting compounds
2Zactofdirfgltate mpesh inydnjiondayelhe(gdnefd! statfaniraeiyapefdrpvied M di n-4-y
|} 6, 7-di hydr o- 5H pyrazol o-[ 1, 2- a] pyrazol -1-one; 1H
NVR (300 MHz, CDCI3) 8 8.5} (d, J = 5.1 H, 1 H), 7.39
(dd, J = 8.7, 5.4 Hz, 2H \ 7.21-7.10 (m 5H), 6.91

(d, J =5.1 H, 1 H, 4 85\(m 2H), 4.10-4.04 (t,
J = 7.2 H, 2H), 2.71 (dtNM7.2, 7.2 Hz, 2H);Ms (M
+ H)+ 406. 9. '

2- (4-Fl uor ophenyl ) -3-[2- /2,%¢+ di f | uor ophenoxy) pyri m di n

-4-yl ~6, 7- di hydr o- 5H pyr 0- [R% 2- a] pyrazol -1 -one;
1H NWMR (300 MHz, CDCI3) 8 8. d, J=5.1 Hz, | H),
7.41 (dd, J =8.7,5.4 Hz, gtk 15-7.07(m 5H), 6.98
(d, J = 5.1 Hz, 1H), 431(t :8.2Hz, 2H), 4.09
(whereld Rauni ai2 ahtihes Rivihg the Rrmi@ -(ld"t“[()Hlésl’]R'3 Sd R, R, 2 ld R°2H) ;
MBsctitdd Herbi BeldkdrdTaBle II. The stereochemistry of R®® Is the confi iguration shown when
(ZR Lmuqﬁ]};agp&nyl) 3-[2-(2-fl uorophenoxy)pyrimdin-4-y
7‘ 0- 5H pyrazol o-[ 1, 2- a] pyrazol -1-one; 1H.
NI\/R(SOOI\/HZ, CDClI3) 8 8.51 (d, J =5.1 Hz, 1 H),
7.41-7.23 (m 6H), 7.11 (TABLE) = 8.7 Hz, 2H) 6.94 (d,
J ®No.5.[1 Hz, IRH), 4.27](TR®"J § 8rZ H{, ZH), 4r00 (U, J
:—ﬁg—z'ﬁﬁﬁmpgengo (ot =825 82+l ME M

falwi
\v)

4
2% Bl uor ‘i?mﬁhﬁn’("% [2L (3} | ugr ophengxy) pyforopheny

ni o n-{4- v ? Y9ropied¥ hy dr b- 51 pyf azdi o- [|1, 2- 2-aminophenyl
aj E%/razol - 4-fyreehend H NVR (300 IVHz H CDCI 3) 8-nisthihe(ytl, J
= 56} Hz, lﬂdd)opheﬁylw 7 fB'\l{ mp \SH)HI A/. 1 (u«,,methﬂphenyp /.
iz Z y 14 H Il o1 6194 t J =)
4 "134'2 (f, 14@%598'66?‘ \ : _,’)H’Q 9] (fH ] |= 4J'Bétrl‘—‘is(yphg]l\zll\ } o
& o 5eme 5 ol g F oH ( 11 £ Rgpanesefigmiptions
1% WR 20PorogiEng 004/ 26878 PCT/HIS2(03F-068AT.Adidxol- 5yl -
sesond asp@mioroﬁrﬁenilﬁe Category|[T THT1 qumatorpyndﬁ;atypki ne
retgEage i Iu;l_ﬂdé}obﬁeﬂ)q conpoupds —acgpradimg—totheanpresent
Hyentt-on Qﬁ.‘v'e L..\Tﬁgen ral—secaffold having the —
formilla: 0 u&Tp?eny\ si N far g -mﬁﬁg R5b. . P{WRe

whét eiln R #fHorsheBY e anj ned! hayi AgMYhe f or ibeorhegw
4a$1CHRSb] RefluompiibtniR’ , Rda, HRS5b]| awettlyR$ ar e 2- aﬁhesnhénybed
negzel bet nwohphe,;.@m e [T AThe| Skehgogent Q_Hemy“menyr(ou _

hin REh!lar Pa 1 Nnnt

h\/ r?; ;p;u'u REHERR O SRowiwhRRybrer—Re e
4-fluorophenyl H methy} 4-methoxyphenyl
65 4-fluoropheny! H methyl 4-(propanestulfonyl)phenyl
66 4-fluorophenyl H methyl 3-benzo[1,3]dioxol-5-yl -
67 4-fluorophenyl H methyl pyridin-2-vi
68 4-fluorophenyt H methyl pyridin-3-yl




TABLE Il No. R R48 R50 R 49 4-fl uorophenyl H H phenyl

50 4-fluorophenyl H H 4-fluorophenyl 51

4-fl uorophenyl H H 2-am nophenyl 52 4-fl uorophenyl H1 2 MAR 2007
H 2- et hyl phenyl 53 4-fl uorophenyl H H 4-net hyl phenyl

wd 2eb4/hiesmdr ophenyl H H 4-net hoxyphenyl 55 perus2003/008477

4-fl uorophenyl H H 4-(propanesul fonyl)phenyl 56

4-fl uorophenyl H H 3-benzo[ 1, 3] di oxol -5-yl 57

4-fl uorophenyl H H pyridin-2-yl 58 4-fluorophenyl HH
yridin-3-yl 59 4-fluorophenyl H nethyl phenyl 60

4- B9 ugr ophériydroppergiet hyll 4-H 1 udr opReny]l 61 H

A-Tb UGT ophemydrophengiet Ny f*a”hf?PEﬁM Ggq methyl

il ;2§f'§'ﬂ“°'°p“*“¥,!§$ h\y, ety ;ﬁpniﬂ ga

4- 11 udr oph&HA°PRF et hy| 4-'het hoxyphenyl 65 vyl

4- 73 udr ophédfiyarophentet hyl 4-H pr gpanigsullf onyl )op&mrmw 66
4- %4 ugr ophemgdrophtnmst ﬁy d-m_en_zol T 37 di oxoi - oxyl

pan

1 L H Lo MR W1 |
1-{1udrophos™ et h\y, oyt di n-'?.'\fn 23 1“?‘“1?/}3(&9‘5’607
wo'©0d4; 02 &8RP US2003/th08477 89 4-f 1 uomeiprreyi H H
H 770 |4- f | G8vospbeslyl Hf H et hyl H1 4- f 1-ndrospheelylethid H

ethg/l | 72 4qiddpmengphenyl B H Vi nym 3 4-TTugpgphenyt—|

H 7 CY Tt OPRaRYdpnenyi s 2= | T oqrophenyggHH-eyetergay—+5

4 gd ucroph° vl L ¥_| et hoxyvet vyl )9 4-fl uorophenyl H
Pet Hoxyef IR oPneY 4.t SN AT methy \

1- BV droxy- +ieeebapriet hy| 8 4]fimgbrioghenyl Hehy- CO2H
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-triflucromethylphenyl H methyl phenyl
90 3-trifluoromethyiphenyl H methyl 4-fluoropheny!
91 3-trifluoromethylphenyt H methyl 2-aminopheny}
92 3-trifluoromethylphenyl H methyt 2-methylpheny!
93 3-trifluoromethylphenyl H methyl 4-methylphenyl
94 3-trifluoromethylphenyi H methyl 4-methoxyphenyl
95 3-trifluoromethylphenyl H- methyl 4-(propanesulfonyl)phenyl -
96 3-trifluoromethylphenyt 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 methy!
101 3-trifluoromethyiphenyl H methyl ethyl
102 3-trifluoromethylphenyl H methyl ' vinyl
103 3-trifluoromethylphenyl H methyl cyclopropyl
104 3-triflucromethyiphenyl H methyl cyclohexyl

N
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79 4-fluorophenyl H nethyl H 80 4-fluorophenyl H
nmet hyl nmethyl 81 4-fluorophenyl H nethyl ethyl 82

4-fl uorophenyl H nethyl vinyl 83 4-fluorophenyl H
met hyl cycl opropyl 84 4-fluorophenyl H nethyl

woeblessil 85 4-fl uorophenyl H nethyl net _
86 4-fluorophenyl H nethyl nethoxyethyl ﬁ?)ﬁ;}é%ﬁ}/ﬁ%'n

4-fl uorophenyl H nethyl 1-hydroxy-1-nethylethyl 88

4-f | uorophenyl H nethyl -CO2H 89

3-trifluoronethyl phenyl H net hyI phenyl 90

3- IUS! Tl uxmmminiawmgnyl H et ylmeqhy[ T oT om%éwmethgl

B={ggr fit T y—H-fretHy B Aoephe

5 “’P.fL..i‘"““’bﬁ" V'ﬁ’“éﬁt\%l H'?mfm o A i e

7t u%’@'n% ‘WW Rohyil H fret Hyl el h)‘/1h¥5’f’f%‘ {rmethyipthyl

3. 198 ) udtitieemelypeehy | Hm~etry|menwlnet hoxyph€ay 95
3-trifluoronethyl phenyl H et hyl

4- (pr Qﬂ?ﬁbﬂ&bﬂn@@&%‘i@ﬂg%pou@g a@a%dg‘%&&&(aﬂﬂ&},ﬁb{ !hQ %B}!s
dQ q@é %?f otgé:f% Qn%?rﬁ:%%seg wlhlnI thoel)fcie??gésﬁﬂ%?f !}W %ﬂryﬁ;a@bequtablg Brepared
y {hF P‘Pf‘iﬁ?tﬂ’ﬁ B‘ﬁ‘@%@ﬁeﬁw@ﬁw In the fllqwing|exagipiej RYjisf-fyorpphenyt Bowever,
Jnetfermpilptoramay melteliydupdtitvie\phy stdrtimenhitydal ddmpdible with this procedure, inter
g, miet?nt pl&hﬂﬂ‘f&htgytep]ﬁ@&yllbroﬂelﬁm5&ﬁtﬂ:e, Mﬁa},@. 3-1(1)21 .
trifidolo RARLHYL Phenyl H met hyl et hy

g tri fltﬂ@?omet hyl phenyl H nmethyl vinyl 103
3-trifluoronethyl phenyl H nmethyl cycl opr_ opyl 104
3-trifluoronethyl phenyl H nmethyl cycl ohg 24 1 2 MAR
2007 WO 2004/ 0268y8 PCTI US2003/ 0" 7 y

3-trifluoro -Hrrethy 106
3-trifluoro - H et hyl 107
3-trifluoromethyl phenyl Hmwethyl 9 OXy
-methylethyl 1 gtrifluoronethyl phd nmet hyl
-CO2H Utilizing "%@rmedlates such as d 5, as a
conveni ent starting st the anal ogs 49- -{108 and

ot hers enconpasseqd within the descri pt“’o hi s

category can be suitably prepared

. 7
Reagents and conditions: (a) (S)-(a)-methylbenzylamine, toluene, 140 °C, 12 hr.

EXAMPLE 4

yl1-6,7-dihydro-5H-

pyrazolo[1,2-a]pyrazol-1-one (7)

Preparation of 2-(4-fluorophenyl)-3-[2-(S)-(1 -phenylethylamino)pyrlmidln-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a)pyrazol-1-one (7): A solution of the crude 2-(4-fluorophenyl)-3-(2-
methanesulfonyl-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one, 5, prepared herein
above (0.86 g, 2.3 mmol) and (S)-(-)-a-methyi-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 Il. 'H NMR (300
MHz, CDCls) § 8.18 (d, J = 5.1 Hz, 1H), 7.42-7.34 (m, 7H), 7.04 (ddd, J = 9.0, 6.9, 2.1 Hz, 2H),
6.39 (d, J= 5.1 Hz, 1H), 5.68 (bd s, 1H), 5.10 (m, 1H), 3.97 (dt, J= 7.5, 7.5, 7.5 Hz, 2H), 2.45 (bd
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12 MAR 2007



by the procedure outlined herein below. In the

follow ng exanple, R |s 4-fluorophenyl, however, thq
formul ator may suitably substitute any starting 2 MAR 2007
mat erial conpatible with this procedure, inter al/a,
wobbwhepRenyl acet ate, nethyl 4-chlorophenyl-;Rc86:abE7
and nethyl 3 (trifl uo ronethyl) p h e nylacetate. d
OFI F 'DN NtVvV\ WH SO2C143 5 7 Reagents and
conditions: (a) (S)-((x)-nethylbenzyl am ne, tol uene,

140 C, 12 hr. EXAMPLE 4

2s, g, F7or 2 Heénvd, J = B5 H2 31@)S)|RMSLeaphaﬂszrap=h§d [T m)oamygavm :
ckbumd 4t6ysd7 6 7- di hvdr o- 5H pyrazol of 1, 2- al pyrazol - 1- one
(7) Prepar ation of

dI n tl'Lelufollrc';gl %l}nds fro[n the séggomg aspgzlt%e} r(l%Lg%Eyﬁ%én%TpﬂaSarEd%? lhreri

oﬁr??ﬁﬂ‘fe(PeS’F‘Pﬁﬂ)?F@‘Qé‘P%‘f 1, 2-a] pyrazol -1-one (7): A

solution of the crude 2-(4-fluorophenyl)-3-(2-

gF{E,tIL h o?ongmcfdaﬁaﬁhwmwmemyw ﬁewh}ﬁraﬁgggj%nm{m e%r"&‘ zg@#‘)'
yrhzofl 1 Jfé(: ‘1’ (%Wvg Mrﬂr%F % re'sqar%ﬂ-lée 4 =

e éﬁa e MR IR i DL S

etttz tH): r?gfﬁfﬁ )(f B Hz[15). hedt. éd 68 biz HHD 3.80 .@AH), 228-RB3UFrS 2H); MS

aMol'd1t.a room tenperature and the solvent renoved in:
vacuo. The resulting residue is purified over silica

( 1 1 (R{:yg%&/ ﬁl%%%@rgkgﬁﬂa ng 6,.?.—dlh¥dr d:il-} J'He Py ea?@%a:?—?—anldm
iy

Rijenylaqagic ﬂﬂ’ "‘eﬂ‘y'*s‘sf "t NMR (300 Migz, CD}C'QLQG 2. (@4 =@riHz.Mp;.
7-284m,(7H5H@.04 @ J= 89 H3, 2Hp 697 (d2/ 4.8z, 11)H).65-5.58 (B, 2HY, @.05-d00m, .
BH], 3kz (s, 3H),H)7s-3 58 @132!4)1'313%73m 2J=|) hti)s M3+ Qedn 1 H), 3.97

(dt, J =7.5, 7.5, 7.5 Hz, 2H), 2.45 (bd 25 1 2 MAR
2007 08 ST EOTAL s S

699 Wz CPE'a) 8 8265 (d1453475 Hz, 1 TS89 ¢, P8ID 7.06 (M = 0.0,
fSGI Hzo’&ki) 167 tsio#p@'u Hzl $H)f 4.7, U v 6.03 2,001 d.08 8 et 2 1of 2H),3i86865 V -
l(mcam 268257 @paH)avs (W Hyhe2.1pr ocedur e descri bed herein
above. 2- (4 FI uor ophenyl )-3-[2-(N-m et hyl - N - ph

oY az i GL RS LT T oo 3) s
8yr233lo(la pxrazos1 q_ne]_]tl NM:B|.(B00 Mﬂz,@C{stpCp 17jd;J 4.8 Hz, 7.46-7.40 (m, 2H),
7.05 (dt, J=8.7, 2.4 Hz, 2H), 6.38 (dd, J = 4.8, 3.0 Hz, 1H), 5.11 (bd s, 1H), 4.13-3.96 (m, 5H),

2.73 (dt, J= 6.9, 6.9 Hz, 2H), 1.66-1.55 (m, 2H) 124 (d, J=6.3 Hz, 3H), 0.99 (t, J = 72HZ.3H)
HRMS calcd for CagHz,FNsO (M + H)" 368.1886; found 386.1880.

2-(4-FIuorophenyl)-3-[2-(alIylamino)pyrimidin-4-y|]-6,7-dIhydro-5H-pyrazolo[1 ,2-alpyrazol-
1-one; 'H NMR (300 MHz, CDCl,) § 8.20 (d,J=5.1 Hz, 1H), 7.43 (dd, J = 9.0, 5.4 Hz, 2H), 7.05 (¢,
J=8.7 Hz, 2H), 6.43 (d, J = 5.1 Hz, 1H), 6.00 (dddd, J=7.2, 7.2, 7.2, 5.1 Hz, 1H), 5.45 (bd s,
1H), 5.28 (dd, J=17.1, 1.5 Hz, 1H), 5.20 (dd, J=10.2, 1.5 Hz, 1H), 4.13-4.04 (m, 6H), 2.71 (dt, J
=7.2, 7.2 Hz, 2H); HRMS calcd for C1gHisFNsO (M + H)* 352.1573; found 352.1582.

2-(4-FIuorophenyl)-3-{2-[1-(S)-(4-methy|phenyl)ethylamIno]pyrlmidln-4-y|}-6,7-dlhydro-5H- '
pyrazolo[1,2-a]pyrazol-1-one; 'H NMR (300 MHz, CDCl;) § 8.15 (d, J = 5.4 Hz, 1H), 7.40 (dd, J =
8.7, 5.7 Hz, 2H), 7.28-7.27 (m, 2H), 7.17 (d, J =7.8 Hz, 2H), 7.04 (t, J=9.0Hz 2H),6.41 (d, J =
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8.4, 5.4 Hz, 2H), 7.29-7.25 (m 2H) 7.06 (dd, J =

8.4, 8.4 Hz, 2H), 6.91 (d, J = 9.0 Hz, 2H), 6.85 (t, ’

7.8 Hz, 1 H), 6.57 (d, J =5.1 H, 1 H), 4.00 (t, J =12 MAR 2007
6.9 Hz, 4H), 3.39 (s, 3H), 2.48-2.33 (m 2H); M

lebl)#bﬁsﬁﬁ 2. PCT/U52003/008477

(R -{4-[2-(4-Fl uorophenyl) - 3-o0xo0-6, 7-di hydr o- 3H, 5H pyr

azol 0[1 2-a] pyrazol -1-yl]-pyrimdin-

2-yl am no} - phenyl acetic acid nethyl ester; 1H NWVR (300
MHz, CDCI3) S 8.26 (d, J =8.4 Hz, 7.54-. 7.24 (m
744 Hz, TH)5R0((b,, 1H)] 4.92-8.98KmHay), 242)2,45 G, 4id), £.86 (s, BHY; 140 @, JHz6.9 Hz,
I'SH) r&w@%aén&% (—| NségDi H$*490'52043 %Qno(zﬁb 205?"') 3- 79 (s, -
H), 7 (m 2 M+ H)+
4 Fluorop ny

3 (2 Béﬂ?iﬂ“&?ﬁ“ﬂ 14 W?*?XF’%P%" ‘§}'|‘V)a"‘6’°)PY”m‘dh‘y40M‘h§ Joipdsazol

YRzl 62 giayrazat-tone; "H NMRB0CINHZNBIT!S) SO0 (Mhiz 4.8CRCIHS,)7.45 (D, 21

(b, 5.3 HE 2H), D0gHE J = 8.7, 2HY 6450 11 291 M) S (bd %, ﬂ@ 4(1ddn2@n =

94|—9 3,99 §9|ﬁ’f_&nl"¥r9 7"3')(dt ﬁ 597 6. 6 qﬁ 2d), 1;8651 égm .

ma (rg )130@ %calcqummm%m *4'524212279 fou(rsmd
22(.228¢] yor ophenyl ) 3 [ 2-(1-(S)-nethyl et hyl ami no) pyri mi
d|n 4-yl]-6, 7-di hydro-5H

pyraz @J(@éllﬂerognea}w[&w@b pﬂenmgamlaasgﬁ ro—SQDCI 3)
éW%J

il i bl ot
179 bt <84 He. 3. 643 01 4= §4§6"('h'?135(ﬂ)1“) 445934 (riH. 256838
BmE2H).69 (ot = 6.2 My, SHILMB G AHBBIS0M 2H), 1.24 (d, J = 6.3
Hz, 3H), 0.99 (t. J = 7.2 Hz, 3H): HRMB calcd for

C2 0 H22 ENﬁQr E;Mn)'}[) '('te la%ﬁ%?ynmfdﬂ&% -6 3 %ﬁyd}osé-ppyrazoloﬁ 2-

4- FI uor
R lzéDf'a S0 A e A2 67 By = 69,33 e,
), 5]0 (r/ZPS Hz 2. Grda (d ‘i‘FPT\NR“("S‘G’(Y-%"‘ AHpeBidt. g =827 Hz,
(), 152 &5, B:MS@A + HI' 3B.1. 7.43 (dd, J = 9.0, 5.4 Hz, 2H)
705(t J—87H22,643dJ—51HZ

6. 00 ﬁMro h]ean) 3 CF-@Z*—hyZ’;ﬁ 1, 27d|n?ethylgro;;lyla,#§no)p%m|j}nx4y§ gpcg ]

iSHlpéraﬁ)‘oﬁf aéoyrﬁ%o Pr\e zogp X 7%9 H) 74 d(i =9.0;57

Hzz2H), 7.49 (t2) 3457 Hzpph), 6. 55ehas= éaﬁede AR BRSO M= BAL 4+

3&221-0.5753-1 36 (o aid); BSM 485)8298.1. 2- ( 4- Fl uor ophenyl ) -3-{2-[|
-(S) - (4-net hyl phenyl ) et hyl am no] pyri m

' d:r gzg A L}oroghijl)dé [&%%q%roﬁﬂmino)pyqn]_w N py%

pgraﬁ1 g%yk\;,zcmfs)q_ﬁﬂ(n; by 7(1%“ JF 87, 5.4 Hz 2HET. 1;2)('[ |
Hz=872rH)2H)'ﬁ52817 5F HezrhH), 27 (m, ZRI15(6ly = B.4 H7, 28), RS2 Bk, 1H),
2.7 4dt,(Vt=,8.4)8.4-HH) 218), 0:43,0.82 lth,,2HH 0 41L0.§6km, 2H) S RIG- H)* 332 MAR
2007 WD 2004/ 026878 PCT/ US2003/008477 5.4 Hz,

H)
5.20 1 2-
> 36 1LY F'Q"*“El)df’é% a""mﬂy'"ge%')"g‘% "’gélj”g6 ﬂ.?avémc% cd
fPgpzo 1@@1@1‘&’5@’FM*‘4“ (30013, CRSABS 813 (sndy= B B2 IET41 (dd, J =
B.7( 94 B, oid DAy B.Y HE 2HR6.411(4,(JS)5-104CHOISGR Yd sty 13#0810) p
ek, BBt 0=4-ayz] 2]1-@,238 cht, lb)édmb-.gﬁhi z;_l?), ’\1| I\}I% (n(), ?: 82) O'It\;/cl)—|(zm' 2%3% Sm, o
pyrazo one; ' ,

%)4&%3,139 h s gl PY Mz, 7.44 (dd, J= 9.0, 5.7 Hz,

7.05 (t, J—8 Hz oH), 6.37 (d, J = 5.1 Hz, 1
H), '5.12 (bd s, 1 H) 4.14-4.02 (m 4H), 3.99-3.92
(m | H, 2.73 (dt, J = 6.9, 6.9 H, 2H), 1.88-1.63
(m 4H), 1.54-1.40 (m 1H),“’1.28- 1.03 (m 6H), 1.20
(d, J = 6.9 Hz, 3H); HRVS cal cd for C24H28FN50 (M +
H) + 421.2279; found 421.2264.




2- (4- Fl uorophenyl )-3-[2-(1-(R) - phenyl et hyl am no) pyri m
di n-4-yl]-6, 7-di hydr o- 5H

pyrazol o[ 1, 2- a] pyrazol -1-one; 'H NVR (300 WHz, CDCl 3)
S$8.11 (d, J =5.4 Hz, 1 H, 7.43- 7 23 (m 7H), 7.05
WD,200d0%88. 4 Hz, 2H), 6.43 (d, J = Hz, p& /'ﬁ'kzoos%oélt%
(m 1 H, 4.16-3.94 (m 2H), 2.58- 2 38 (m 2H),

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

2- (4- Fl uor ophenyl )-3-[2-(Pert-butyl am no) pyri mdin-4-y
I]-6,7-di hydro-5H pyrazol o[ 1, 2- a] pyrazol -1-one; ' H N\R
(300 RA=FIuctpXEinB) 3-[B-rBetibtyethdamido)syrirididt 4-yizs, 7-dinybthb-5 H-pyrédediof1,2-
(é}k@razoh zmeﬁ‘l-ﬁw &Mrﬂlz,cm;g; 8178(93 Gl HzJ1Hr7§z:£d'jle77§$'9Hz |

(o prgecad g b Bhye i 6!yl B i g

5‘8@“&2"(‘" J= ég 6.9 Hz, 2H); MS (M + H)" 3700 :
2- (4-Fl uor ophenyl) - 3-[ 2- (2- hydr oxy- 1, 2- dlnethylpropyla
m i NO2PyRuordbitbng)342-y-rhettxy/t-@)- hh’tﬁifeﬁhylamlno)pyrimldln 4 yl! -6,7-dihydro-

@#%ﬁg Cﬂ% %1 QJep r\ﬁﬁ:gﬂa fé\m%'}gachbé" Jg\wg‘d(J 9 ). 740
%f ng)._7%4(t7JH§ )689(851-(%8Hz\]1l-9_,5§9@ F.E78![Izpbi)426
AmpiH). 4. 1;0 Y789 HA-PH). 4;_06@31 @ Hz, 2H)3.48 (4 ) =8 84z, 2Hy.341zqsl)3H)
R.721dt.1.=30, §. 9z, 2) 1.30NE 3ENMS (NH) H)* 38R, 1.

2- (4- Fl uor ophenyl ) - 3-[ (2-cycl opropyl am no) pyri m

| di n-

o) pyy ST R B Bt oner e
HRyrazolel 1 2-elRyagp-1-gnes VMR (369 Mz, DC1p3.4.10 (4 J I21(HF 1H), 7.38-(dg, J7
- HB, S5.DHp, 2H)6T. WAL, ¢ €l 7.8 Bz, 2HK6.48 (Hiz),= 511 HA) 1H),4.12 T, (1H), 4.24-5.98 (h, ZH), -
(261-245 tn, BHYA $dz(q, J%Iﬂ)g HzZﬁ-&&AS&MM{)‘(mg 1H, 277 (dt, J
—84 84Hz 0. 93- 87(m2H) 0.71-0.66 (m

or ophin °f°@h H%>f fgéarf?n?é Ryt A et
- jPya onf a]pgrazol7 -ore| HWF}(SO z, dg-DMS 869851 m, 2H), 8.22 (d, J =5.1
dizr Ui G787 68 O H)pA2dddod = 8.7, 6z 2H), NW@GB(@O“-M—TZQMCDG Bz, S
&H1, €.44 @, J <J5. FHD1HD, 817 (bdk, 1H),,4.68 (4 1= 6.61dz, 2l=]) F02 (8J2595|z‘kHj'|Z
%de(mZHPZG;((EnJJaregHZ z'FBMS%mH%Qoﬁl (d, J =5.1H, 1
H) , 4H) 3.31 (t, J =
5.4 , 278$dtJ— 9, 9 Hz, 2H), 1.18 (m
| Trﬁ sgt@ d(tmegoEH)f nﬂqﬁnmoa@)ry(cm)kmezgﬁase 'N)@'t Mamppﬂnqis:g:% iy to
2*99plesg‘tmmlozowtheme@maﬂowze\@wemwmszoos/ 008477 . . -
2- (4- Fl uor ophenyl) - 3-[ ( 2- net hoxyet hyl ani no) pyri m di n-4
-yl ]-6, 7-di hydr o- 5H pyr agol o[ 1, 2- a] pyrazol - 1-one; 1H
NMR (300 MHz, CDCI3)8818(d J-&le H), 7.42

(dd, J = 8.7, 5.7 Hz ‘N J =87 H, 2H),

6.42 (d, J = 5.4 X os(m 4H) |
ng74(dt J = 6.9,

3700

3.68-3.41 (m 4H), 3.42
6.9 Hz, 2H); M5 (M +

2- (4- Fl uor ophenyl) - 3- J12- nmet hoxy- 1- ( S) - et hyl et hyl am
i no) pyri m di n-4-yl]-6\7-dj hydro- :

5H pyrazol o[ 1, 2- a] pyra a_br-zone H NMR (300 MHz,

CDC13) S 8.18 (d, J = 4.8 qq;'% 42 (dd, J = 8.1,
yherel unlt2 |a|)e ethers Mlng the fognula -§R7a aQqLﬁ are tagg thgther joferma
dingas|dpscritied hfrein Bplogd Table Y = 7. 8 Hz, , 4 26 (m 1
H, 4.13 (t, J = 6.9 Hz, 2H), 406(t J 6.9 Hz,
2H), 3.46 (d, J = 4.8 Hz,1adHw 3-41 (s, 3H), 2.72
(dt, J =6.9, 6.9 Hz, 2H), 1.30 (s, 3H,; MS (M+ H)+
384. 0. 2

2- (4- Fl uorophenyl )-3-{2-]1- PS) (4-fl uorophenyl) et hyl am
i no] pyrimdin-4-yi}-6,7-di hydro-5H

pyrazol o[ 1, 2-a] pyrazol -1-one; 'H NVR (300 MHz, CDCl 3)

8 810 (d, J =5.1 Hz, 1H), 7.39 (dd, J =

12 MAR 2007




7.8, 5.1 Hz, 2H), 7.07 (t, J =7.8 Hz, 2H), 6.48 (d, J
=51Hz, 1 H, 512 (m 1 H, 4:18-3.98 (m 2H),
2.61-2.45 (m 2H), 1.64 (d, J = 6.9 Hz, 3H); M5 (M +
H) + 433.9. 2-(4-Fl uorophenyl)-3-{2-[(pyrid
wo-2804p2e8mt hyl ) am no] pyrimidin-4-yl]-6, 7- %Iawg{(,@;,o&j-”
pyrazol o[ 1, 2-a] pyrazol -1-one; 'H NVR (300 MHz
de-DVMBO) S 8.69-8.51 (m 2H), 8.22 (d, J = 5.1 Hz, 1
H, 7.73-7.68 (m | H), 7.42 (dd, J = 8.7, 5.4 Hz,
2H), 7.33-7.26 (m | H), 7.04 (t, J = 8.7 Hz, 2H),
6.48 (fl. . =[5 T He, T H, 577 RpOS, T ﬂ),g@%@?
gH) | 6-2 3;233% T'M.flu@o;;%@u LY, Phenok .\E”ﬂ +9n|§\?afonﬁw
403, 1. | TR shedHreiedtoly of THAP MG or cﬂ fepling
rel easg i'thi bi t4TﬂH‘§°Pé@J'W'pounds 3dleerepheliong t o t Meorpbpliedent
i nvent | on1ha e4tﬂh®opgemler pl s aahidradhehokiavi ng thhﬁbrphollnyl
formul 1-am no)'lf'c' “'Q:dni“é Jingi'S
are ot heugy hiviag: Hhgyor AR T T
bel ow |.n 1 #ab] ¢ AHTOPNePNEL E || F-Opeheoy MAR] 200PRh
2004/ 0p681T8 PCHALBIOGE/ 00 8ZFiuoMmethi®heidxR ¢/ R morphginy! 109
4-f | uof optvenyl 4@0&@%);1 DrTLlT‘okdawhylphgdd,gy -Li W RBIETTY
PR DA o RIS UL 0 o A .
4-f1 uop opfenpxy ﬂ%?pg?%'l ihyl * Tf'@y'%‘emor opherRprpholinyl
2, 6- dl f | 0% oahéﬁWhWr phol gfrgimethyishanody f | (ior oprroeliph
2- cyanpphanoky 4mum¢ph@1|yn nyl 3- NIaddﬁﬂaﬁmnb;bmmpp 1€ NYrorpholinyl
3- cyanppHETo (y 4Jﬂwrdg,ﬁéﬁgr ITP/I 3 ‘Hfhoﬁ'ypl'\e LG op 'c")hiorpholinyl
2-trif SR T m' ienyl” 7 4'“‘h'|e?hoI Senox Vi inyl
4-f| uoraphen i I ?Jyug'ro ’[‘}'ﬁ'é %XV m rot‘i’lﬁ’f"f‘ﬂ'{}‘f
118 4- | (¥r ophéfiyarorrepet hy|3m%@ﬁ6v,@5¢'°ﬁabﬂﬂho i nyrorphaling
4-f 1 uof opdvenyl| 4Auameheryll phenoxy phaseyhol i ny|  ditk@din-1-y!
4-f | uor opdsenyl 4-Zu040pd§nwet yl phmmmpyenmcyr phol anerldld-ﬂﬂ-J!l
4-fluo 0@2'7en 7t 4.%515}&‘)5@"9'[ yl oIl B‘ﬂbﬂﬁh’%ﬁ" not JIIUblbeHdlﬁ -yl
128 4-fluorophenyl 4-fluorophenoxy piperidin-1-yl
129 4-fluorophenyl 2,6-difluorophenoxy piperidin-1-yl
130 4-fluorophenyl 2-cyanophenoxy plperidin-1-yl
131 4-fluorophenyl 3-cyanophenoxy piperidin-1-yl
132 4-fluorophenyl 2-trifluoromethylphenoxy piperidin-1-yl
133 4-fluorophenyl 4-trifluoromethylphenoxy piperidin-1-yl
134 4-fluorophenyl 2-methylphenoxy piperidin-1-yl
135 4-fluorophenyl 4-methylphenoxy piperidin-1-yi
136 4-fluorophenyl 2,4-dimethylphenoxy piperidin-1-y!
137 4-fluorophenyl 3-N-acetylaminophenoxy piperidin-1-yl
138 4-fluorophenyl 2-methoxyphenoxy piperidin-1-yl
139 4-fluorophenyl 4-methoxyphenoxy piperidin-1-yl
140 4-fluorophenyi 3-benzo[1,3]dioxol-5-yl piperidin-1-yl
141 4-fluorophenyl phenoxy piperazin-1-y}
142 4-fluorophenyl 2-fluorophenoxy piperazin-1-yl
143 4-fluorophenyl 3-fluorophenoxy piperazin-1-yl

29
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122 4-fl uorophenyl 2-nethoxyphenoxy norpholinyl 123

4-f | uor ophenyl 4-net hoxyphenoxy norpholinyl 124 12 MAR 2007
4-fl uorophenyl 3-benzo[ 1, 3]di oxol -5-yl norphol i nyl
125 4-fl uorophenyl phenoxy piperidin-1-yl 126
wof2buor@phenyl 2-fl uor ophenoxy piperidin-;qﬂﬁmﬂ&§%&”7
4-f 1 uorophenyl 3-fluorophenoxy plperldin-1-yl 128
4-fl uorophenyl 4-fl uorophenoxy piperidin-1-yl 129
4-f | uorophenyl 2, 6-difluorophenoxy plperidin-1-yl 130
4-f | uorophenyl 2-cyanophenoxy pi peridin-1- yI 131
4-f | uof opheny F4$u@¢wa@|pnenoxy-ﬂmrﬂﬁédoﬁy - 1- yi plpe@,ﬁ Ty
‘Iégl uo .".”%f!i' 24 4rbanEy O U"'éle'amw?_g@ém P Pcbubewzrrrwn
pi peri fin- | HHsophenttc | [ or o BRERSAT S Mret h Lpﬂ%ﬁﬁ%QM
pl per | di ﬁ471-_ I 4-flyaophenyif | or opisERghenexet hyi phikeraaiyi-yi
piperidin«ﬂ-_l4mm$ﬁm4§fluozmpnenwhwﬂwﬂmﬂlwetMQhﬁne@pxy
gl Kffl I H491 yT 4-ﬂdo?dphéhyl' ' Uh-ﬁxh&!b’fbméhylphenoxy piperazin-1-yl
- acpty a“ a¥a¥ol IH_” neridin _
4-f1 uofap d;n |29 F?{'g Xy henoWﬁ’%ﬁdﬁS@?“f di n 1-'3}’?3'32'1’313'
4-f 1 uop opileny! 4Ausrehedxybhentgthyrheroxy di n{ 1- gigerazingi
4-f|uoropﬁen_l43u®®mgw[l B]Q#QMehwﬁmmkyplpermﬁmﬁmmqyl
3—14?-| 4-11 usy 0 Jﬁﬁfﬂydropﬁé}@lno y3 nJaWaﬁﬁbﬁhedoxy ' lﬁhﬁrazm- Y]
= U | U A>3 B! | —Z+
PR o DR R 1110 ?w AN e Tl
MAR 20D7 W0 2604 Bo8H78 Pdf"ﬂﬁ‘?@@@%ﬂmsmr 1Rjpprazin-1-y
4-f1 uor op¥feny| 4dudripheny'opheddryeopisigeraadin- 1- yhiperatid-yi
4-f|uoropnen/l4&mﬁﬁﬁ&M|uoropne$m%wqp|perallnmﬁmMM1M14t
- I IMTOX 1 J. |
2_;: uo Opggenyt :—‘ﬁudrdbﬂéhylp zﬂbﬂr@ﬁ{ggn \yl oy }31""
4-f | uof opheny| *2*¥¥ ' uor oneth Bﬁgﬁﬁ&y p| peaIPRIAL v |
149 4-f | &% ophéifydrophenyly j |f | uor-dvrsarhsrpyhenoxy pymolidin-1-yl
pi per agzi m11- y| 4-iddpdphebyif | juor @pldBmydphedoxyet NYi Memmm-y-yl
p!peraz!mn}-yl4m¢ﬂ$hamr|uor?gaﬁﬂwhmﬂéﬂeln 'HﬂﬁwﬁﬂﬁﬁLV\
'B: B:[;g; 163,V AfigerdpnefyT; | [T B djahdbheriory T | pyrondin-Tyl
3- N- aclet V¥an] n§BYPERERY pi piiisiopethyiRhpnoxy pyrrolidin-1-yl
165 4-fluorophenyl 4-trifluoromethylphenoxy pyrrolidin-1-yl
166 - 4-fluorophenyt - 2-methylphenoxy pyrrolidin-1-yi
167 4-fluorophenyl 4-methylphenoxy pyrrolidin-1-yl
167 4-fluorophenyl 2,4-dimethylphenoxy pyrrolidin-1-yl
169 4-fluorophenyt 3-N-acetylaminophenoxy pyrrolidin-1-yl
170 4-fluorophenyl 2-methoxyphenoxy pyrrolidin-1-y{
171 4-fluorophenyl 4-methoxyphenoxy pyrrolidin-1-yl
172 4-fluorophenyl 3-benzo[1,3]dioxol-5-yi pyrrolidin-1-yi

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

Category Il according to the present invention. The first stage encompasses utilization of Type Il -
intermediates to introduce the R unit (4-fluorophenyl in the present example) into the molecule.
Intermediate ketones such as compound 11 can be used in the next sequence to Introduce the
selected amino unit to the 6-position of the pyrazolo[1,2-a]pyrazol-1-one ring system.

General Scheme for Intermediate Type Il
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154 4-fl uorophenyl 2-nethoxyphenoxy pi perazin-1-yl
155 4-fl uorophenyl 4-nmethoxyphenoxy pi perazin-1-yl 12 MAR 2007
156 4-fl uorophenyl 3-benzo[ 1, 3] di oxol -5-vyl

pi perazin-1-A 157 4-fluorophenyl phenoxy
wyndoablisgisn- 1-y1 158 4-fl uorophenyl 2-fl ugeppirendveir
pyrrolidin-1-yl 159 4-fluorophenyl 3-fl uorophenoxy
pyrrolidin-1-yl 160 4-fluorophenyl 4-fluorophenoxy
pyrrolidin-1-yl 161 4-fl uorophenyl

2, 6-di fl uorophenoxy pyrrolidin-1-yl 162 :
4-f 1 uorophenyl : 2-cyanophenoxy pyrrolidin-1-yl 163
4-f | uorophenyl 3-cyanopfenoxy pyrrolidin-1-yl 164
4-f | uor ophenye2_Hri f | dor onet hyl phebrx
pyrrolldin-1-yf%r?65+45##aore§henyl |
4-trif|uoronn$h§$pheno y pyrrolidi nesk 166

4-f 1 uor ophenyl 2-nethyi@henoxy pynrolidin-1-yi 167
4-f1 uorophenyl 4-nethyl phenoxy pyrrolidif-1-yl 167
4-f | uorophenyl 2, 4- déesretdbyi-penoxyrzpyrrol i din-1-y
169 4-fl uorophenyl 3-N-acetyl am nophenoxy
pyrrolidin-1-ylg,.170 4-f|uorophenyh\2-nethoxyphenoxy

pyrrolidin-1-yl X 4-f|uot>ogheny|I -Xet hoxyphenoxy
pyrrolidin-1-yl 4- 11 uor ophenyl

3-benzo[1,3]did§%l-5-yl pyrrolidifi?1-A The foll ow ng
is a schene for preparing conmpounds bel onging to the
first aspect of 8 Il accordind to the present

Cat®egory
i nvent i on. THRaoeRts gnd Fondifons; @) I (oMghL 8 eSto gt 18IMr zat i on of

Type Il Internediates to introduce the Rl unit

(4-fluorophenyl In the present exanple IntQ)the
nol ecubg,_~ | nt er hegizat e ket ones suund 11
can beegsl)sé%:im trhet sfpquenree— 0 | MFOdUCe pthe
sel ecdw 1 N0 uni X0 edb- posi tion of the Eft>=
pyrazol o[ 1, 2-a] pyrazol -1 -one ring system G&hera
Schenme forg Internediate Type 111 30 1 2 MAR 2007 WO
2004/ 026878 PCTI US2003/ 008477 Cl  Bocce r BN Boc, | +e
> | Cbz'' HFeregys & ConditippsylG¥R0s. GihaeaieidNEs: (a) NaH.
DMF, rt, 12 hr.

F : : F

0 0

\©\/u\ | L» m
cbz” ' Cbz”

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

EXAMPLE 5

2-[2-(4-Fluorophenyl)acetyi]-4-oxo-pyrazolidine-1-carboxylic acid benzyl ester {11

Preparation of 4-methylenepyrazolidine-1,2-dicarboxylic acld 1-benzyl ester 2-tert-
butyl ester (8): Toa suspénsion of NaH (3.81 g, 95.4 mmol) in DMF (80 mL) is add dropwisea .
solution of N-Cbz-N'-Boc-hydrazine (12.1 g, 45.4 mmol) in DMF (20 mL). The reaction mixture Is
stirred about 20 minutes and 3-chloro-2-chloromethyl-propene ( 5.8 mL, 50 mmol) is added
dropwise and the reaction is allowed to stir at room temperature until the reaction is complete by .
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==z C:,:>= Cbz 8 9 Reagents and Conditions: (b)
SOC12, MeOH, 0 Cto it, 18 hr F FO HN+/ 1 0 bl
Cbz CI Cbz' 9 10 Reagents and Conditions: (c) NaOH,
CH2Cl 2/ water, rt 18 hr. FOF O d O Cbz' Cbz' 10 11
woagemnissrsand Conditions: (d) 03, CH2C 2, BvBusmbiedert O
it 18 hr. EXAWPLE 5

2-f2-(4-Fl uorophenyl)acetyil -4-oxo-pyrazoiidine-l-carb
oxylic acid benzyl ester (11) Preparation of

4- et hyl enepyrazol i di ne-1, 2-di carboxyl |l ¢c acid 1-benzyl
ast,@pptoxintcly-12 Baditsy [Therddcedn sbiBjon is partitBnedibstpenihg Acetite Na H
(wateB the Qatey%?er‘beig@\récteld RevEldFtimeSRord vt solléht. A6l coribREWrgaRic @
i s, SR B DAL bl
epopithoyt ferkerpyificalio hi or o- 2- chi or onet hyl - propene (5.8
m., 50 nmmol) is added dropwi se and the reaction is

al | owerdpdratios bfl 4methyldne-piraioRNGT-SdrbbiRicAbit i berdziRste@) tToan
[ 2 /

5%}1}%% gg,a.sg% fr&l)%%deﬁ%)yézogdlmad?cgg&yllc\égf ?9.91? ﬁ%&ﬁ g 7&§ bu%l gster, 8,

| 47 a oXl mat e 1 rs. T
B0 FSRETSPToff o1<B7 P e AR B Gl TR R BT
&900h terppetature and pliredigitadgitiona) jeloutse Congentistion efdederciin (pepeyp
tafforessa yalDw @il whidhlerystalizesaipbn stahbiag to prioviderze d (TBLyRID) o the Wasirer S
RFcBuctlss iedici £l t ered, and concentrated to afford the
desired product as a clear oil which is used wthout
further purification. Preparation of ) .
4- et Prgrasiiar piA IR M ucEpPRwY ety HBRyiete-raerelidinedEprh ptic
acit enzyi@yter (T8): Sodiugdilyqrexide (P- 1819, Trnmelds dissolved In a 1:2 water/methylene
4hiorab Boiltien ey aRidlapidlstiftBg thlodedbyar@rabdnoy bl samedtyieth-phrabainaeyl-
%&B&gﬁ_c géi& ﬁﬁ&%p&tey I9, (&55 & bg m%gol) at('c%gl tgape}aﬂ:rmt{-ﬁﬂwhen )’é%l

- d t hi, | h d At C. Tﬁ
Pherop o3 bt aes oy b epcha 1 ST i B ey PN,
Amahe regefigr mixigrepiiiiyted witbwpier 1 pLA eddne 'qyers pllgwed 1R sarerpigy The,

\Aauegus layer is extracted with methylene chloride, the organic layers combined, dried, and

fitered. Concentration In vacuo affords the crude product which is purified over silica (1:3 ethyl
acetate/hexane) to provide 0.54 g (62 % yield) of the desired pfoduct.

Preparation of 2-[2-(4-fluorophenyl)acetyl]-4-oxo-pyrazolidine-1-carboxylic acid
benzyl ester (11): Ozone gas is bubbled into a solution of 2-[2-(4-fluorophenyl)-acetyl]-4- -
methylene-pyrazolidine-1-carboxylic acid benzyl ester, 10, (0.28 g, 0.8 mmol) in methylene .
chloride (15 mL) at-78 °C until the solution retains a blue color. The source of ozone Is removed
and dimethyl sulfoxide (0.23 mL) is added and the reaction solution allowed to warm to room -
temperature and stir for 18 hours. The solvent is removed in vacuo and the resulting oll purified
over silica (1:3 ethyl acetate/hexane) to afford 0.15 g (53 % vield) of the desired product as a clear

oil.

Synthetic intermediates of Type IlI, for example, compound 11, can be used as a template
for introducing the desired 6-position amino molety as outlined in the example below.

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

32

12 MAR 2007



affords a yellow oil which crystallizes upon standing
to provide 23 g (97% vyield) of the desired product as
the HCI salt. Preparation of
2-[2-(4-fluorophenyl)acetyl]-4-net hyl ene-pyrazolidl ne-
woeambmyl i c acid benzyl ester (10): Sodipgfubpedfopssde
(0.12 g, 3 mmol) is dissolved In a 1:2 water/nethyl ene
chloride solution (30 mL) with rapid stirring foll owed
by the addition of 4-nethylene-pyrazolidine-1-
carboxylic acid 1-benzyl ester, 9, (0.62 g, 2.8 muol)
at room tenperature. (4-Fluorophenyl)acetyl chloride

(Or 39 , 4.2 mmol ) is added and ghe reaction is

al | ge toStir for 18 hours aftet@?)jt\inethe
reac i e Is difuted wWth ) apd—\
the | ayers thﬁo)»ed foHN@/Br ate.  The aqueou%}w&r )
extract ed ot ’net hyl ene chl ori de, the oggali~e | a§f-e¥/s

conbi ned, dried, and filtered. Concentration in vacuo
affords tHe crude product which is purified2over
silica (1:3 Retghydand @eigbrat(@ Nitescaste HoAeorHpawarde 0. 54 ¢
(62 %yield) of the desired product. Preparation of

2-[2r(4-f 1 uor ophenyl ) acetyl ] - 4-y pyr azol i dl ne-1-carb
oxyl ienzyi ester (11): m 95 i s bubbl ed
into a e f ,—[—2\(4ffluorl E tyl -
net hyl ene pyra ol ne- - Carboxylic acid E}yh esber,
10, (0.28 ggepd. i n nmethyl ene chlpof

at -78 Cuntil the solution retains a blue color. The
source of ozon#1s renoved and di methyl sed foxide
(0.23 nL) |s adRbegentaraod dohditionse )iH,i RalT, MedHt i on al | owed
to warmto room tenperature and stir for 18 hours.

The solvent is renoved |Q(Amgg and the resulting oil
i fi 1 Loyl acet at el hexane) to

i t as a
clear oil. Syntheti c intermedi ates of Type IIl, for
- exanpPrepargionpleip(#-flubroptangl)dsetyllié-evdrpasling-yi-gyixoddie-1-f Or
icarbbaltIsdid HendyDésted B9): (T8 s&atBPst Lird- @Jﬂuo?dahéa. JabBynQlo¥o-aS

%erJohJ}]%ﬂ -ch@ox&l’g ST ueligﬂ'%gésg W‘J’ ko‘%‘ﬁ’ig 0. lgr%l)aand r%orlé}hoﬂli% (C-)r é@@ (5nL %43

§E‘%§f ol PO BARRAHIRIS a?é’ﬁ ’25??%&%@\" 28 ard- WWP“%&Q 028 -

@i LHBFY)- [The splviindspiiTed32 hoursIheRINRHRR PeiwidD (RO AhG 26878
FW[(Z:QJ,SZﬁH)a’ﬁbébGﬁdy?r?\yaE_eﬁ)a&d delairal fvhes @ithretker arfditg odghnididyers _
ReagR8 ifeddhd cSo&hitd P Pazio t6 § Hed Bl WARR WaBHdisddBiFin etldriEnd dnb

*
:legui\g{ent of ethereg I-HI iEacEied and a white solid forms. The solid Is collected by filtration and -

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

Preparation of 2-(4-Fluorophenyl)-1-(4-morpholin-4-yl-pyrazolidin-1-yl)-ethanone
(13): 2-[2-(4-Fluorophenyl)acetyl]-4-morpholin-4-yl-pyrazolidine-1-carboxylic acid benzyl ester HCI
salt, 12, (100 mg, 0.2 mmol) is dissolved in methanol and Pd/C (5 mg) is added. The solution is
then hydrogenated in a Parr® Hydrogenation Apparatus for 3 days after which time the catalyst is
removed by filtration and the filtrate concentrated in vacuo to afford 55 mg (81% yield) of the
desired product as a tan solid.
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OO0 f ::> Cbz'~ N 12 13 Reagents and conditions:
(f) H2; Pd/C, MeOH  EXAMPLE 6 °
2- (4- Fl uor ophenvl)-1-(4- nnrpholln-4-vl-pyrazol|d|n-1-v

| )-ot hanone (13) Preparation of

wopg4/p%8Buor ophenyl ) acet yl | - 4- nor phol i n- 4-peirrupobaedy d
i ne-1- carboxylic acid benzyl ester (12): To a

sol ution of 2-[2-(4-fluorophenyl)acetyl]-4-oxo-
pyrazol i di ne-1-carboxylic acid benzyl ester, 11, (0.14
g, 0.4 mmol) and norpholine (0.038 nL 0.43 mmol) In
THE aPreedwseledadSermine yitds i soshieiendhendaR’ @Q@)‘t%’rﬁw@@lom 25 g,
(G}r@rarnivbrbrie seafidid,HHE¥hments Of tiABal anddgs whlchdeoiiprdb the selddd R units can

90 bisbhoy Utﬂfzun§§ bd‘nflé?&nﬂ;%tﬂ%ﬁﬁ-'sﬁe% tlﬂ?ﬁepqﬁd'kgé Jsé Q%Qﬂ%‘e‘lﬁﬁtﬂl _

Q:br%onws hﬂr@ﬂeg@r@%lfomgw The aqueous | ayer was

extracted Several tinmes with ether and the organic

| ayers conbined, dried, and concentrated in vacuo to
a clear oi | which was re-dPsolved in ether and one
equi val ent of ethereal HCl iys—added and a white solid
forms. The solid Is collected by filtration and 100
ng (60%yield) of the dgsir product |Is Isolated as
the HCl salt. Preparati
2- (4- Fl uor ophenyl ) - 1- (4- hal i n-4-yl - pyrazolidin-1-y
| )- et hanone (13): OR®

hefeBy iftbaiding @le@pTedNORT avit@rtothd scéffolD R TGhd Vintdrmidiadd)ehrgeO! |
??egﬁed acQ@JI&QB(ML brecseaﬁé &nnpe%ﬂ?t){é sC ﬁecfﬁeer{eremklow salt, 12,

di ssol ved I'n methatiol and Pd/C
(5 ng) |s added The solution is then hydrogenated in
a Parro Hydr ogen&fEBhSPRAPtiErTefi®s Be Mays after which
time the catalyst is renoved by filtration and the
filtrate concentgatgg in vacuo abdprd 55 ng (81 %
yield) of the defired product asya tan solid. 33 1 2
MAR 2007 WO 200 6878 PGTI US 008477 Once the
sel ected 6-anino\yn t is1n b05|t|o| on the
2-R -substitued- p\wazsho[ 1, 2- a} pwrazshs 1- one
scaffol d, segnents of the final anal ogs which conprise
the selected R units can be asserdbled utilizing a
conver gent syniRegtrisenbr@iens: T BSCISKe®l; imakes use of
Internedi ate Type V conpounds having the genera
formula: 0 CI ) tQﬁ&eby i ntrodyci gkthe desired -OR3
unit into the sc d, said Typg~V internedi ates can
be prepared accoxrding to §he pr edure outlined in
the schene herein kel ow. —>

: NJ\Sth

SCH;

14 15
Reagents and conditions: (b) Oxone®, MeQH/T HF/H20; rt 12 hr.

Ox_ _OCH,

(o] OCH,
Z N : c . Z N
\N/Ik \N/Ik
SO,CH; (o]
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General Schene for Internediate Type V. O OH 0 OCl-t3
\' IN-a~\ INNSCH3 ~SCHi 14 Reagents and 12 MAR 2007
conditions: (a) SOClZ, MeOH rt 12 hr. O CCl-6 O OCH3
INb IN \N&SCFb NSQ2CF{{ 14 15 Reagents and
worgsizxons: (b) Oxone(r), MOH THF/ H20; rpcids2bW300847%
O0C% O OCl-F3 NCN 502CF13 15 16 34 1 2 MAR 2007 WO
2004/ 026878 PCT/ US2003/ 008477 Reagents and conditi ons:
(c) phenol, NaH, THF;, rt 12 hr. OOCH3 OOH N ( / IN
Nl ~0 O 16 17 Reagents and conditions: (d) NaOH
MDOH H20; rt ReaBenispnd c@ddif®pp: @) @hlenol, WHYTHR t12@. 17 18
Reagents and conditions: (e) oxalyl chloride,

CH2Cl 2/ D\VF; i 6  2cbm,. EXAVPLE 7 o _oH

2- Phenoxv-ayri n dl ne- 4- carbonvi chil oride (18) _
Preparati on of~

2rrethy|su|fa m/j\p @» e-Zcrb Iid net hyl
ester (14): glsp€nsi on of o
2-nethy|su|fany| pyri m di ne-4-carboxylic acid (15 g,
88 mmol) I n nethamol (200 nl) |s added dropw se

t hi onyl chl or Reglgenté &8 cantiitions: hreaos GO0 1ls3r. al | owed to
warmto roomtenperature and stir 12 hours. The
solution is thenpggoncentrated iy vaguo and the yell ow
solid which remnains

o Ao

17 : 18
Reagents and conditions: (e) oxalyl chloride, CH2Cl/DMF: rt 2 hr.

EXAMPLE 7
2-Phenoxy- rlmldlne¥4-carbon I chloride (18

Preparation of 2-methylsulfanyl-pyrimidine-4-carboxylic acld methyl ester (14): To a
suspension of 2-methylsulfanyl-pyrimidine-4-carboxylic acid (15 g, 88 mmol) In methanol (200 mL) -
is added dropwise thlony! chloride (25 mL). The solution is allowed to warm to room temperature . -
and stir 12 hours. The solution Is then concentrated in vacuo and the yellow solid which remains -
can be taken up in methylene chioride and re-concentrated to afford 19 g (97% yield) of the HCI.
salt of the desired product as a white solid.

Preparation of 2-methanesulfonyl-pyrimidine-4-carboxylic acld methyl ester (15):
An aqueous solution (1 L) of Oxone®(211.7 g, 344 mmol) is added dropwise at 0 °C to a solution - -
of 2-methyl-sulfanyl-pyrimidine-4-carboxylic acid methy! ester, 14, (19 g,86.1 mmol) in 1:1
methanol/THF (1 L). The reaction solution is allowed to warm to room temperature and stir-for 1.5
hours. The resulting suspension is partitioned between methylene chloride and water. The
aqueous phase Is made alkaline with the addition of NaOH and re extracted with solvent. The
combined organic layers are dried, filtered, and concentrated in vacuo to afford 18.4 g of the
desired product as a yellow oil.
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can be taken up in nethylene chloride and
re-concentrated to afford 19 g (97% yield) of the HC .
salt of the desired product as a white solid.
Preparation of

woemeies ul fonyl - pyri mi di ne- 4- car boxyl i ¢ raciug2008d0k4y}
ester (15): An aqueous solution (1 L) of Oxone (211.7
g, 344 mmol) is added dropwise at 0 Cto a solution

of 2-nethyl-sul fanyl -pyri m di ne-4-carboxylic acid

met hyl ester, 14, (19 ¢,86.1 mmmol) in 1:1 nethanol | THF
(1 Q Prppasatiop qt3-phonoxywlrimnidiperd carbedylicasisignatity! astar (M6): (Nak (RoAg
toearfnss subpenonPBTA nBidl)fis akiaHd tala alutidh@EhSnol (Ih@g B3 khinbh AGHF (100

S#L§ RG&HR tQﬁbePa&reO @Ms&h*arke@&ifé‘@l RALWRER. & ’Fr?%lhgﬂLthr ’isg&‘s 3g,

S
3 nifhBosheTe REBE PR PR Euprbut b wtm CToBgloite
T??é‘m e,scff'ﬂweﬁ@aﬂréqf dahaueE tea guepahedhydhecdiiog of spiutated pqugous AlHP!.
dbeewenus piiaeels pxiracrgioitometaylené Erdoride 2h8 thd cgnbinkd drbedic Ig@sars ed
[Fieinteded, afd dndshttated W vBdub to afibrd 3 cradMRhlaQQJunf emer silica (ethyl

%QQA&/%Q@ 48y %H%%%/%%ng?he dEs‘?rQ@;?r@aﬁj&%Q? e sl

2- phenoxy- pyri m dl ne-4-carboxyl 1 ¢ acl este
(16): NaH (3.5 g of a 60% suspension, 87.4 nmol) |s
addedPreepration of Lnheentywyrinyfiaebrarpaxykciy (178 7To4 saintivh pf 2 n
“Phitnoxy PP nidinels)cambxylic@Eidmbiaypdr A6 LN . €2 g, 74.8 mmol) In methanol (50 mL) is
%da@atala@mm JoQ:FBﬁ'(‘roQM. bt%o?H Bifsefbafd A gpgm.qg%rg%'h&r

ﬁ%_r%rﬁgvbd in Vacfgj‘; and gﬁe gémalnlng ac{ueouP ﬁ}ée)s% i Fﬁr{:ﬁ:iWﬂB Pth)ﬂ)ﬁcgﬁm The-l-h e
PEREYS PRTFe £ “éﬂ“lbﬁveé‘iﬂ”"i’ gridifipd yithfcgricentrategdgl rd therwhite eplidwhidche d
Hyyms extraciad divicel with et acstateu Fizet ceminialigyeesGarrscoiNbide@] dried dde _
agtetsd phaseto aforEXdsgActvekiopblite dBLMIbRARs s hhikkbide and
t he conbi ned organic Iayers are dried, filtered, and
concept r at ed vacuo Qi 1 which

puri f fHgeprlen ?} LonpResy By ﬁ‘??l °*"'°°“?‘ f’{°7'ﬁ°é XA & ooy of:
QF?"Wd’V’T"W“‘gc”(’%%aﬁ"i‘ I"d9 %% O-BHameldnnetaviengihisdisdiO s a
\wpritaining@daw diops POMF s asitiédemalybEhloride (0.1 mL). The solution is stirred for 2
Bopére RO fenpyriaiuitiatd ddBeedtrataalin@ipld HHord te desirdd/roduct Ahidh is used

SR rrhBr pfificalion. Phenoxy- pyri m di ne- 4-carboxylic acid
nmet hyl ester, 16, (1.72 g, 74.8 muol) In nmethanol (50

m) Is added a 50% NaCH solution (10 nL) at room

t enpe &I aeRss fyPreging inp AYPPPYSs Which cppripasth fifd aspest oo nt
iCgtegasitapalebsiaproding ledhegpragert Ineention geri beiapngmplighed byitse proadwe | S
extlinedibdrarcbetoiv Thisdrdtydureibelataeonvdigent SEPUMENdR the iﬂ@&%lf Eotprises
a@BedR RC Bit@hdkhd ecpc@ﬁandénmo%nlt o Jme&@ 9&&%@%&% b tn@Nd

tsQ:ﬁncY\‘Qlf Eo%}pﬁ%L 4hg :Fh""f‘é unn alreagy qu%g‘l.i}:gér tg ﬂ\g Ip)glmgigﬁﬂr?gnfgbexarmjﬁ gﬂn
e@UﬁEentrated in vacuo to afford 0.95 g (60%
yield) of the desired product as a white solid.
Preparati on of 2-phenoxy-pyrim di ne-4-carbonyl
chloride (18): To a solution of 2-
phenoxy- pyri m di ne- 4-carboxylic acid, 17, (0.19 g,
0.89 mmol) in nmethylene chloride (10 nL) containing a
few drops of DMF is added oxalyl chloride (0.1 niL).
The solution is stirred for 2 hours at room '
tenperature and concentrated in vacuo to afford the
desired product which I's used wthout further
purification. The final sequence for preparing the
conmpounds whi ch conprise thg first aspect of Category
Il anal ogs according to the present invention can be
acconpl i shed by the procedure
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outlined herein below. This procedure involves a
convergent step wherein the first half conprises. the 12 mMaR 207
selected R unit and the 6-position amno unit, for
exanple, as internediate 13, while the second half
voompsizees the final R unit al ready i ntrodeceshéosodsive
pyrimdine ring, for exanple, as in internediate 18.
36 1 2 MAR 2007 WD 2004/026878 PCT/ US2003/ 008477 F \
OO0Od FI\ OC-N0O9 FK+ ANO>>-NO ff/ 013 ~N
\ / O18 le- 19 Reagents and Conditions: (g) NaOH
/vva(;er rt 12 hr. OQQ _ \ O\, NO/ 19
gage ts and Condi ti ong: N0 C 2 hr.
; F“h\u 0 olfﬁ\

-4-v 1-3 - p on* 6, °
one }Zﬂﬁ

gxg?url m i i No- 44

7-d | h v d ro pyr -aIpyrazo - 1-
Preparat|pn of

2-(4- quorophenyI) 1-[4- nDrpholln 4-yl - 2 p py
rim dl ne-4- carbonyl)pyrazol idi ne-1- yI]et -e

2- Phenoxypyri.m di ne- 4-carbonyl chloride, 07

g, 0.28 mml) in methylen 0 nL |s added
dropwi se to °a§ﬂ§6@ﬁ§%k??sg? %J ‘%g%”a e )

fl uor ophenyl ) -1- (4- nor phol i n- 4 yl -pyrazolidin-1-yl)eth
and , (§.06 g, 0.18 mol) in a 2: 5.
math;E§%§%E)SO|Utlon (7 m-) contalnlngoth}l( 0.0112
g, O. I r JOm t enper at ure. S on/ TS\

stirred 18_h dRd A | uted wi Th %
wat er / CH2CI'R. The | ayers are allowed to separate and

7,

t he aqueoI tract ed with- add|t'/ al net hyl ene
chl oride. |IThel or '@ | ayers . -
MJ\ r“1540
20

Reagents and Conditions: (h) NaH, DMF; 0 °C, 2 hr.

' EXAMPLE 8

2-(4-Fluorophenvyl

pyrazolo[1,2-alpyrazol-1-one (20)

Preparation of 2-(4-fluor6phenyl)-1 -[4-morpholin-4-yl-2-{2-phenoxy-pyrimidine-4-
carbonyl)pyrazolldine-1 -yl]ethanoné (19): 2-Phenoxypyrimidine-4-carbonyl chloride, 18, (0.07
g, 0.28 mmol) in methylene chloride (1.5 mL) is added dropwise to a suspension of 2-(4-
ﬂuorophenyl)—1-(4-morpholln-4;yl-pyrazolidin-1-yl)ethanone,13, {0.06 g, 0.18 mmol)ina2:5 .
water/CH,Cl, solution (7 mL) containing NaOH ( 0.0112 g, 0.28 mmol) at room temperature. The
solution Is stirred 18 hours and diluted with additional 2:5 water/CH,Cl,. The layers are allowed to
separate and the aqueous phase extracted with additional methylene chloride. The organic layers:
are combined, dried, filtered and concentrated in vacuo to afford a tan solid which is purified by
preparative HPLC to provide 0.021 g (23% yield) of the desired product as an oily solid.

Preparation of 2-(4-fluorophenyl)-6-morpholin-4-yl-3-(2-phenoxy-pyrimidin-4-yl)-6,7-
dlhydro-5H-pyrazolo[1,2-a]pyrazol-1-one (20): To a solution of 2-(4-flucrophenyl)-1-[4-
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are conbined, dried, filtered and concentrated in
vacuo to afford a tan solid which is purified by
preparative HPLC to provide 0.021 g (23% yield) of the
desired product as an oily solid. Preparation of

Weo ¢eb4/bdes@r ophenyl ) - 6- mor phol i n- 4-yl - 3- (2- pBEB&¥MRNFA M
idin-4-yl)-6,7-

dl hydr o- 5H pyrazol o[ 1, 2- a] pyrazol -1-one (20): To a
solution of 2-(4-fluorophenyl)-1-14 37 1 2 MAR 2007
WD 2004/ 026878 PCT/ US2003/ 008477
momwdioH-yire-(Z-phehoxP-pyrididip eré-nayopy! pyrazoliing1 19igsthdnona N B.@0Y ¢, PRY r a
o) iDMB( oLl it 8 RAEHRE NaH ©.024 &) 0.8 mehol) Chddhe résig)sollitian PVF
Qt;l‘lgd mursatl'heosoﬁ;nl i§ reﬁlqgeg% \}ég}_'ﬂé(pesgge s%olﬁg in@neW%e)chlmg and -

tion
SR et it a1t eeniet il et T g
A2 YAl chl ori de and extracted with water, dried,
and re-concentrated to afford 37 ng (20%vyield) of the
desi ree folswiig Wehpourds frétn e lirktQ¥pestof ¢éf’egor;r M Banfb® bregirdaPine

RORY B ihd th&efirst aspect of Category Il can be
grepared ( ﬁ?m p?ocedure descri bed herei n above.

2- (4-Fl uorophen )-6-norp

ol i n- ?4(43l,=|uor3phter211)-€ MOhelp 6wl@dﬁ@rf@5@5p})hepw)rpmmldm-4 -yl}-6,7-dihydro-
Gidpynazdiely, I:Z}a]pﬁaz?SHebnbtyH NM®R-(CDCl3, 300 MHz)8 1.61 (s, 4H), 2.58 (s, 4H) 3 70-
9bb @y iz 2k (2 1R, BYS @ZM, 7=15. 048 7.10 2N|\038(7(PDQ

%Oid %g J]‘5(1$-Ii) 5@@%@%@ &?éhsitﬁ'i'%w&o |9+H 3éfc | tev{_%
%Fﬁ”& ZPIz? 62:38; ht.83: '&1 ?%F"””éi!ﬁ 62.02; 50‘3(5 13634 3=
5.1 Hz) ESI+ M5, m z (rel intensity) 491.9 (100,

Mt+H) The fatard.aspBetlobCHtabrg U afalgs relR SRS poNGS Ravidg hERMuIE,
62.39; H 4.83; N, 13.99. Found: C, 62.02; H, 4.38; .N,
13.62. The second aspecl) of CategQpy |l anal ogs
relates to corrpoundg haxi g:}gﬁforrml a: 0\ RL N}
N R~ NRI ~NN- \R4 N ( R6 wherein
RIs an amno unit as indicated IﬂRg‘Ehe formul a. The
anal ogs of Table IV c rise Runits having the
formul a - NHC( HRBb) RB/heTiei n Rda I's hydrogen and R,
R6a, Re, Rea, and Rob ar¢ described herein. TABLE IV
No. RRRRR 173 4-fYuorgpREnyl H phenyl HH 174
4-f 1l uorophenyl H 4-fl uoroghenyl HH

12 MAR 2007

whereln R is an amino unit as indicated in the formula. The analogs of Table IV comprise R units - -

having the formula -NHC(HR®)R® wherein R* Is hydrogen and R', R® R®, R®, and R are
described herein.

TABLE IV

No. R R® R’ R™
173 4-fluorophenyl phenyl
174 4-fluorophenyl 4-fluorophenyl

175 4-fluorophenyl 2-aminophenyi

176 4-fluorophenyl 2-methylphenyl

Tl x| x| = T
o x|
IIIII%

177 4-fluorophenyl

4-methylphenyl
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4-f| uor ophenyl

175 H 2-am nophenyi HH 176
4-fl uorophenyl H 2-nethyl phenyl HH 177
4-fl uorophenyl H 4-nethyl phenyl HH 38 1 2 MAR 2007
WO 2004/ 026878 PCT/ US2003/ 008477 178 4-fl uorophenyl H
Wo ped/dzescy phenyl H H 179 4-fl uorophenyl Hpct/us2003/008477
4- (propanesul fonyl ) phenyl HH 180 4-fl uorophenyl H
3-benzo[ 1, 3] di oxol -5-yl HH 181 4-fluorophenyl H
pyridin-2-yl HH 182 4-fluorophenyl H pyridin-3-yl H
H 183 4-fluorophenyl nethyl phenyl HH 184
4478 Uordphehghyi et Yl -1 | venaiphwhell H H 185 A
2119 UOGaRAGERSHy TTET T2~ arprapapuaaanyprhy | T8 A
I W I
LHYl 4 met h8¥((9'ﬁﬁéfﬁy| HiH fgo [ H
4182 dor-dpdesheriyl met Hyl  4- (pr opadiesul f onyl|) phEnyl | H H
1983 4- ﬁTUmmﬂQﬁenyhmﬁﬂthyl 3- beﬁ&ﬂ[l deIOXOH-b-yI H H
DRI ) i AT A A P L
eny t hy r\\/rl din-3 193
2T LA ROy ot AT doa " H
4388 uordprengy H mehyugr ophgmpihvisremhyl net hil 195 H
4487 Uoraphenydyl H Hmmﬂ1loﬁﬁemyhmﬂmbMyl mefhyH 1P6 H
4'1F I4-‘1“\1:!:$r'§‘p'défryl 1 ﬁeﬂgl ::\)’I: EL@% oxy‘bﬁén \YI: ! ::n')‘ll: i;é H
T o AR TR {2 PR OMIPAYL et Ful | 108
4399 uorApHehgY m%ﬂropa?ré%[f%ﬁ‘gfp')%enyl Hethyl H.
nnwmyIAmmﬂﬁméwﬂluowbphenyl Hpﬁmbenzoll 3 d‘aonLS-y¥’
ﬁznhY: 4fﬁ§‘Jr6bMényI 4 Udneﬁ'lle' uor Oprdiirﬂwls-yr' EY[: U' TH‘ Yy H -
I T Y A A DA AR O P
ma¥nhy| '"%‘2?1.‘9!‘3"“ uorbphenyl hEdsAhen £ | u rdb‘ﬁ'é’hy methyl
mé¥hy| 4deareppenyl 205 HI- f || uor opiaeingdhenyet hyl | 2mehd nppmethy |
nmedeny(l 4imedrépyiényl 200 HI- T lfuor ophenyphesyet NYT[ methyl methyl
2787t L'Miﬂb’(il'&JHéfdlyl rettyt—ethy h-methylphenyl methyl methyl
198 4-fluorophenyl _ H 4-methoxyphenyl methyl _methyl
199 4-fluorophenyl H 4-(propanesulfonyl)phenyl methyl methyl
200 4-fluorophenyl H 3-benzo[1,3]dioxol-5-yi methyl methyl
201 4-fluorophenyl H pyridin-2-yl methyl methyl
202 4-fluorophenyl ~H pyridin-3-yl methyl methyl
203 4-fluorophenyl methyl phenyl methyl methyl
204 4-fluorophenyl methyl 4-fluorophenyl methyl methyl
205 4-fluorophenyl methyl 2-aminophenyl methyl methyl
206 4-fluorophenyl methyl 2-methyiphenyt methyi methyl
207 4-fluorophenyl methyl 4-methylpheny! methyl methyl
208 4-fluorophenyl methyl 4-methoxyphenyl methyl methyl
209 4-fluorophenyl methyl 4-(propanesulfonyl)phenyt methyl methyl
210 4-fluorophenyl methyl 3-benzo[1,3]dloxol-5-yl methyl methyl
211 4-fluorophenyl methyl - pyridin-2-yl methyl methyt
212 4-fluorophenyl methyl pyridin-3-yl methy! methyl
213 4-fluorophenyl -CO,CH; "~ phenyl H H
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207 4-fluorophenyl nethyl 4-nethyl phenyl nethyl nethyl

208 4-fluorophenyl methyl 4-nethoxyphenyl nethyl 12 MAR 2007
nmet hyl 209 4-fl uorophenyl nethyl

4- (propanesul fonyl ) phenyl nethyl nethyl 210

wobkdmozeemshenyl net hyl 3-benzo[ 1, 3] dl oxol - 5cibsﬂ%%&ﬁ%

nmet hyl 211 4-fluorophenyl nethyl pyridin-2-yl nethyl

met hyl 212 4-fluorophenyl nethyl pyridin-3-yl nethyl

met hyl 213 4-fluorophenyl -COZCH3 phenyl HH 39 1 2

MAR 2007 WO 2004/ 026878 PCTI US2003/ 008477 214

4-F1ku )remh&mehyl Coiy |- 11 umwrpb}emyl HH Hb
HED fﬂﬁUdﬁéb%hyl' LR 2 d'“ﬂéﬂrﬁdbﬁﬁ&w HH—2%
an D COLID Q,nnjk ey H MH 217

C

-%1:,!](“4(; g'He|nyl X &-Plé A - Jretzi' Sgeﬁ‘?)l H H HS
4-FY uprdi '@HV’PY' CESefy U- rret“l’f@ﬁ??\ﬁhﬁ@ﬂyl H{H B19
4-Z18 uQr ©hplephehyl - (CORCEHE 4- (p#—mpfam@s\uuhyﬁ)nyl)phenyl H
Z2Ts 2 T4 mrogﬁnﬁﬂwmwbw@paa@suwﬁyl e T oxXgi =5yt

foYaXil H H 22

L R e SR et T D
4-21 ug r‘b%’ﬁ@ﬂ‘?f‘y‘ -|CEPHs [pheny | PYFRRYY | rret hyl H224 H
4-222 uoroivhorehehy - (CORSHB |4- f | uaipkeeyy | et hy[H netthy[H
27223 41 T4qiefpeRE Ny Icos CH3 2~ agﬁb,ﬁwpnenyl rrﬁ{eiﬂ F m-{‘,l,é'wli

SO A HaanRe Ao SOPEH—2n pheny

Syl e SO Relnyl - R i AT
mePhy | HEPRRNEY 2 €0LHs | |yor o FEINPPhembo2HE Mmettyl | methyl
4-4@t hokipphehepd |mEOEHs Imet hyztmett@ieigny- 1 upr opthgny| methyl

- 27 -ﬂhorbmeﬁ»,pa NEDEH, YT ) rznﬁwlbhenm nyl rrmggﬂw FHhy

o aVaVa' llal

A= u"#ﬂﬂlUﬂShh)éhyl B 15- uayﬁ.& _@éﬁﬁ X0 rﬁgﬂ‘l(l freth Hyl

oy f?’.y 231 A-flluor onh C vrid net hyl

Efhy gy uGPERRen PO of nT8Y | | e
meBhy | “riverophsiph quit@<LHai ¢ B-PesaihRidioml--ne Semohd ds ety
0f23Cat etfivergphehyl gn@Pe’iB [Wher eipwidR-296  an anmatbyl ufi tmethyl
canz be @ﬂuapﬁree,u DYOLdH bChen&,y.mwaLy; neor TET ReRy DG GNgthyi

starting—wth—comonr— nternedi-ate—ti—For—the

E gl) | (() ngpeoﬁnax{rR/LIe}th tgrll%e G\(e) se%%% aggfre?tzogél (f?go,{!r‘ﬁ aYogs \%mreln Ri ls

an ‘amino umt can be prepared he Scheme outlined herein below starting with common Ce

I x|z

.

intermediate 11. For the following example R% and R™ are each methyl and R is (S)-(1-
phenyl)ethylamino.

Cbz”

11 21
Reagents and Conditions: (a) Na(OAc)sBH, HOAc, THF; rt 12 hr.
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CF6 CH3 | 0+ FIN a - ~C CF6 N Cbz~ Chz' 11 21

Reagents and Conditions: (a) Na(QAc)3BH, HOAc, THF; it

12 hr. 40 1 2 MAR 2007 WD 2004/ 026878 12 MAR 2007
PCTI US2003/ 008477 F I\ OF OC-b / NCB Cbhz CH3 z |

Wbidoos/2ks782 Reagents and Conditions: (b) HeorBshh§snosarr

MOH F O0"JNOC CrFb CFb ~CH3 9-N+ N -a CH3 N

SCl-b 22 K'"SCH3 23 Reagents and Conditions: (c)

NaOH. CH2Cl 2/water, rt 12 hr. O _ 0 N~ CH3 NCd O FN

N~1 CRcFb N N N'SCH3 SCR3

F F
| N | N
\ \
l_l,/

o
Cbz” Chy CH,

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

[0)
N F | N
\ \Cl'h e \ \CH3
Y N
H
SCH, r\?QSOZCI-Ia
24 25

Reagents and Conditions: (e) Oxone®, MeOH/THF/H,O; rt 12 hr.
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23 24 Reagents and Conditions: (d) Nall, DM O Cto

rt, 2hr. O0 CFb - CH3 FNCBF C- NCe Fb | \N/ 12 MAR 2007

N SCFb N \1 S02CFb 24 25 Reagents and Conditions:
(e) Oxoneo, McOH/ THF/ H20; it 12 hr. 41 1 2 MAR 2007
WO20000447#926878 PCT/ US2003/ 008477 O O - CE@EUEZOM/OS;477
F-~D \NCab CH3 + Cf ' SOZCl4i 25 26 eagent s
and Conditions: (f) toluene, 140 C, 12 hr. EXAMPLE 9
6- Di net hvi am no- 2- (4-f 1 uorophenvi ) - 3-r2-(1- phenyl et hyl
am no)pvrimdin-4 vll 67 dihvdro-5H pyrazolorl

2-al pyrazol -1 -one (26) Preparation of o] .
4- di met hyl @m no-2-[ 2- (4-f| uorophenyl) zollmd
| ne- a C am,d ben esterF & al N\HB
sofut of\ 2+ 2 -fluoro enyl)acety - “CHy
pyr azot di \- =car bzba(yﬂ he s Nbehzyl 11, (3.6
g, 10 ’ and di et hyl am n L0 nmL _

sol uti on// mml) in THE at T0om tenper at | sy added

Na( CAc) 3 ~1.9, 15 nmol) and HOAC(OGg,'ﬂ)
rrm()I) )The SO iff'ﬁ on is stirred 12 hours thé®
partitiones between diethyl ether and NaHCGS.
aqueous | ayer was extracted several tines wth er

dried, an
Concent rat od | n Vats s R E T ons G s

re-dissolved in ether and one equivalent of ethereal
HCl is added and a vvhite sEXpuPEer ms. The solid is
col | ec iafirlotor(&tli 1)-335-f1PhehyiclfIaRfD idiaQA Gt

as the HCl sal tynyo8Ra0atddN
1- (4-di net hyl arﬁﬁ%ﬁ%ﬁ%-fl uor ophenyl

) - et hanone.
Preparation of 4-dimethylamino-2-[2 ~(4-fluorophenyi)acetyl]-pyrazolidine-1-

carboxylic acid benzyl ester (21): To a solution of 2- -[2~(4-fluorophenyl)acetyl]-4-oxo-
pyrazolidine-1-carboxylic acid benzyi ester, 11, (3.6 9, 10 mmol) and dimethylamine (10mLofa
2M solution, 20 mmol) in THF at room temperature Is added Na(OAC):BH (3.1 g, 15 mmol) and
HOAc (0.6 g, 10 mmol). The solution is stirred 12 hours then partitioned between diethyl ether -
and NaHCO,. The aqueous layer was extracted several times with ether and the organic layers
combined, dried, and concentrated in vacuo to a clear oil which was re-dissolved In ether arid one
equivalent of ethereal HCI is added and a white solid forms. The solid i is collected by fi Itratlon to
afford the desired product as the HCl salt.

Preparation of 1-(4-dimethylamino-pyrazolidin-1 -yl)-2-(4-fluorophenyl)-ethanone
(22). 4-dlmet_hylamlno-2-[2-(4-ﬂuorophenyl)acetyl]-pyrazoIidine-1-carboxylic acid benzyl ester HCI -
salt, 21, (4.22 g, 10 mmol) is dissolved in methanol and Pd/C (100 mg) Is added. The solutionis -

then hydrogenated of a Parr® Hydrogenation Apparatus 18 hours after which time the catalyst'is
remaved by filtration and the filtrate concentrated in vacuo to afford the desired product,

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

4-di met hyl am no- 2-[ 2- (4-fl uorophenyl )acetyl]-pyrazolid {2 MAR 2007
i ne-1-carboxylic acid benzyl ester HCl salt, 21, :
(4.22 g, 10 mmol) is dissolved in nmethanol and Pd/C
Waed4mgy78i s added. The solution I's then hygigeRpased

of a Parre Hydrogenation Apparatus 18 hours after

which tine the catalyst is renoved by filtration and

the filtrate concentrated in vacuo to afford the

desired product. Preparation of

$tinfed atdoomaéripptatund fora2 Beufs2 Theerkduyidns dillited with diptydroniatrdhe(@804nig a
RNl wittWdier (106 in0). Mnelg¥eols 1dvef iéhbdck-i@b RGN LhloroRTeRERQIME

T ' = (4-di net hyl am no- .
BT ar T e et B A e
plerisrele (160ymiaet tying (10010t BEY Asicercenymiosn vgeus. I e
ougrETatRsiRldS Hufifisd gver ipe (1 rtihenapréathyL asetptiy tor1 (9% ety asetaido ¢ffdrdzhe -
gesir@ipradnan| ) fol | oned by dropwi se addition of a 1.0 N
aqueous sol ution of sodium hydroxide (35 nL). The

m xt ' [ gorous|y.4 2 MAR 04/ 02687
T LBl B bt aforteni il melbgbiinpgiidsd.
H5Er?-gihvdrpraH-peazololiArlpysazal i-ane &4): i it-Rimgihdamien Ddweldsusany-
eiOBtinat-rarb i EHpyweadtitie thyid- (@ fluaehew)-€tizdherds) (4.0 T ragpl @O US
kiBgoRéd ih BHRO@E L) Kkid RELAG tmnltahueel h@mi&rv@mmatg% spst]s%uon of

: . Eo ed . w.th a
Bl 0k Gor SRR LB L HRBLor A oA EEI L o
AEYUEYEMbY O n@ ORI DU e refFioB & ausneref withd Gl igat aq) (15 ml).
deaTeidye isatiresd at rppm terongtntureT then gopespiFated fyacuer Thgaesidug ledilutal
with tittahydfofugeoh (250 @1L.) @it thie oiixtu(elfitéredtimsapn €hibd. Ty filteaiad @he@nttated.
RO Bighy bn AC eletRd prbddctdd fufrled oleP&ica 0664 &St 64 to 10%

r i . - .
B R el ohofliy apoai) 3ot PR psked Ak > ot 1 sul £ anyl
-pyrimdin-4- - o
yl ) - Ereragtien ef Slinsithwaming 24 Jporophenyii (R methpnesulfand-pydmipin-
3-y))-6,7-Bihpardy-pgrazoiogt, 2alpyazaet-dngl(25) | Toarsyllition of 6-dimethylamino-2-(4-
mrafmnﬁ%sa@.—némgaﬁf [hYrirdicnrPA 1Pz dirlyBHb B1-byrbibr 3-afoftadol 1she 2N

B, Josmhaliy Ay (st ord o b T atorgBomrsslBnel
OXRAUPSSE N BoreHERERERE) P4 1o “EPIHR Yel (10 ) Anegergons.
etirsp oyt b rpointemperaigrediluter vith aqueousiigHGOsatd exB&:t @ee Tihgs with
etByedetate TheSorgahit Rywechrd @mbifgdadlidd lahd/cold@iitiitetl B vBcuEtoRN&l thd
BOY Rsired PrEaubGRch i Qfbd WihoBUFRERGHcbE. h NHACI (sat. aq.)

(15 nL). The m xture is stirred at room tenperature,
then concentrated in vacuo. The residue is diluted

wi t h Rreerten of Seiratytemineerd4frgrorhepy e HZ-(niSkrhapdethylaminge
pyrimadig-yiEe,V-dihpdro-FHeyrhzolof 1,234l gyrdzel-tcane (28N tA iuti of the enude 6-
WiR6tantind-20 k- MR roBkenf)-3-(2-mE{REneSUlii EoyRIGRLLLG 6, 7-Ghyardlski | ed

'_ i (_ (VY 06 t 0 .0 '_
REER D SR oAG At P BB o R prbl e
b?-wa%)e-f)gnzgfb?r@ﬂea(p%% lingﬁ51dflm0|) are dissolved in toluene (100 mL). Theresulting . .
Bixtterietentpd tarf a6 f@ 17 Hpurs| ageleddp toem yempergture 2ndthd dolvent rearoed iny
Vacpy Thetestlitify-residue is purified over silica (1:1 EtOAc/hexanes) to afford the desired
frodikt) - 6, 7- di hydr o- SHpyrazol o[ 1, 2- a] pyrazol -1 -one

(25): To a solution of 6-dinethylam no-2-(4- -

fl uor ophenyl) - 3-(2-net hyl sul fanyl -pyri m di n-4-yl)-6, 7-
di hydro- 5H pyrazoi o[ 1, 2- a] pyrazol - 1-one, 24,. (3.9 g,
10 mol) in THF: et hanol (330 nL of a 1:1 mixture) Is
added dropw se a solution o Oxone(r) (potassium

per oxynonosul fate) (24.3 g, 39.5 mmol) in water (100
m.). The reaction. is. stirred 1 hour at room
tenperature, diluted with agueous NaHCC3 and extract
three tines with ethyl acetate. The organic | ayers

are conbi ned, dried, and concentrated in vacuo to
afford the



crude desired product which is used wi thout further

purification.
6- di met hyl am no- 2- (4-fl uorophenyl)-3-[2-(1-(S)-phenyle

Prepar at i

t hyl am no) -

vy Sdodna26k7e- 4- yl ] - 6, 7- dl hydr o- 5H pyr azoi o[ lp&rad6t8hd0! -
A solution of the crude 6-
di met hyl am no- 2- (4-fl uorophenyl) - 3- (2- net hanesul f onyl -

1-one (26):

on of

pyri midin-4-yi)-6,7-di hydro-5H
pyrazol o[ 1, 2- a] pyrazol - 1- one,
descr Cdtegyory hieof iellammatoyegok(nd reagp, inhbingasmbgunés adcotdiB o the

preSentiRVehtish nd¥e hé YéneRIHcaiBid bdng the muiz3®1 nmol ) are

25, prepared as

di ssolved In toluene (100 nL). The resulting mi xture

is heated to 140 C for 1% hours, cooled to room
tenperature and the solv

resulting residue is pu

Et OAc/ hexanes) to afford\

t

Fi

renoved in

vacuo.
over silica (1:1
eéﬁ?ed product .

The
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compounds according to

of

gener al

I

ana

p

0gs

toés@chgf uﬁcﬂzrjelgtﬁsgo ?ﬁep G

i nfl ammatory cy

scaffol d havi ng

aving t

/

e

pr esent
formula: 0 N R |

ﬁog?ﬁavi}émklg{arn{u l

or mu

ORY\ne rel ease inhibiting
i nvention have the

}- OR

ates to ether
OH N Noml R

wherein Rand R units are defined herein belowin

Tabl e V.

TABLE |V No.

R 233 4-fl uorophenyl

phenoxy 234 4-fl uorophe

4-f 1 uor ophenyl
4-fl uorophenoxy 237 4-fl

2, 6-di fl uorophenoxy . 2

3-f1 uofop X

e

fl uor ophenoxy 235
956 4-f | uor ophenyl

or ophenyl
i fl uorophenyl 2-cyanophenoxy

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

TABLE IV

No. R | R
233 4-fluorophenyl phenoxy
234 4-fluorophenyl 2-fluorophenoxy

- 235 4-fluorophenyl 3-fluorophenoxy
236 . 4-fluorophenyl 4-fluorophenoxy
237 4-fluorophenyl 2,6-difluorophenoxy
238 4-fluorophenyl 2-cyanophenoxy
239 4-fluorophenyl 3-cyanophenoxy
240 4-fluoropheny) 2-trifluoromethyiphenoxy
241 4-fluorophenyl 4-trifluoromethyiphenoxy
242 4-fluorophenyl 2-methylphenoxy
243 4-fluorophenyl 4-methylphenoxy
244 4-fluorophenyl 2,4-dimethylphenoxy
245 4-fluorophenyl 3-N-acetylaminophenoxy
246 4-fluorophenyl 2-methoxyphenoxy
247 4-fluorophenyl 4-methoxyphenoxy
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239 4-fl uorophenyl

2-trifluoronethyi phenoxy 241 4-fl uorophenyl
4-trifluoromethyl phenoxy 242 4-fl uorophenyl

2- met hyl phenoxy 243 4-f1l uorophenyl

3-cyanophenoxy 240 4-fl uorophenyl

4- et hyl phenoxy

wd4oododswor ophenyl 2, 4-di net hyl phenoxy 24§T,U52003,008477

4-f 1 uor ophenyl
4-f | uor ophenyl

3- N-acetylanlnophenoxy 246
2- met hoxyphenoxy 247 4-fl uorophenyl

4- nmet hoxyphenoxy 44 1 2 MAR 2007 WD 2004/026878
PCT/ US2003/ 008477 248 4- fluorophenyl

gsgegzgl[ 1, ﬂm =5 Whuorogﬁbwyl 3= oo Mbﬁ'h}dloxﬂﬁ?u: %n |
3-fl uor ogﬁ ﬁ?ﬁg' ! 7'%7 %ﬂu Té he>llynnhcanvl 4- fqhen(())%(yooheno y 4
253 3-f1 uof off®nyll 2, EM3PPMEBEr oplheno)dfluoromhgnoxy
3-f|uorophen¢512-cyan%&h@m@mw 255 3-3fHuerophengireny |
3- cyanophefioxgz 256 S&MbMﬂkﬂpnenyi 4-fluorophenoxy
2-tr I fluor ||9%é|y'r phcnégmropi%gy_' 3= 'ugi’ C""L"‘ iy
4-trifl uor noxy 58 3-fl%larar eny|
2- net hyi phen 259 SWPiRhsPohefyl  Z¥REPRIETBhenoky
260 3-fl uoy opheny| 2,3fudiophetshyi phenoxRseyang@ignoxy
3-fl uor ophenybs 3-[N ac:eﬁuyﬂoﬁmmoph( nMMuoroﬂ-’rﬁ&lylphenoxy
3-f | uor ophemyb72=jnet 'de?HéhW")’ 2 e RRRES Y
4- met hOXypiher‘gg\(y ’)R/I3 3+ ||n§ nnhmn\/
3-benzo[1,?]3 axql yfuorophierat 27y i 1 AEPEHRERRA phehy!
phenoxy 2662§1tr|fld8P@ﬁ@FN@lphenyl4ﬂwﬁwm@W§phen3xy
267 3-trif| uskngt hyl Ppivenpeny- f | or Qp-ldmm)dghencﬁﬁS
3-tr I fluor OrT'QBﬂyI pneﬂyﬂuo:’&pﬁehworo Iggﬂﬁwylagﬁr?%en%%
EOR vt il 25 AN e 5 L e

2637 Sﬂﬂuoropheﬁyl 4-methoxyphenoxy

264 3-fluorophenyl 3-benzo([1,3]dioxol-5-yl

265 3-trifluoromethyiphenyl phenoxy

266 3-trifluoromethylphenyl 2-fluorophenoxy

267 3-trifluoromethyiphenyl 3-fluorophenoxy

268 3-trifluoromethylphenyl 4-fluorophenoxy

269 - 3-trifluoromethylphenyl 2,6-difluorophenoxy

270 3-trifluoromethyiphenyl 2-cyanophenoxy

27 . 3-trifluoromethylphenyl 3-cyanophenoxy

272 3-trifluoromethylphenyl 2-trifluoromethylphenoxy

273 3-trifluoromethylphenyl 4-trifluoromethylphenoxy

274 3-trifluoromethylphenyl 2-methylphenoxy

275 3-trifluoromethyiphenyl 4-methylphenoxy

276 ~ 3-trifluoromethylphenyl 2,4-dimethylphenoxy

277 3-triflucromethyiphenyl 3-N-acetylaminophenoxy

278 3-trifluoromethylphenyl 2-methoxyphenoxy

- 279 3-trifluoromethylphenyl 4-methoxyphenoxy
280 3-trifluoromethyliphenyl 3-benzo[1,3]dioxol-5-yl

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

prepared by the scheme outline below utilizing intermediate 8 as a convenient starting material.
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271 3-trifluoronethyl phenyl 3-cyanophenoxy 272
3-trifluoronethyl phenyl 2-trifluoromethyl phenoxy 273 12 MAR 2007
3-trifluoronethyl phenyl 4-trifluoromethyl phenoxy 274
3-trifluoronethyl phenyl 2-m et hyl phenoxy 275
Gobtodibiesadr onet hyl phenyl 4-net hyl phenoxy  28/us2003/008477
3-trifluoronethyl phenyl 2,4-dinmethyl phenoxy 277
3-trifluoronethyl phenyl 3-N-acetyl am nophenoxy 278
3-trifluoronethyl phenyl 2-nmethoxyphenoxy 279
3-trifluoronethyl phenyl 4-nmethoxyphenoxy 280
3-trifluoronethyl phenyl 3-benzo[1, 3] di oxol -5-yl The
compounds whi ch &Qgprise t he fi&é% aspect of the

pr

Category 111 conpoﬂgﬁﬁpggn be gﬁé}%g by the schene
outline bel ow utjliiAg I nternedi %s” a conveni ent
starting material. 45 1 2 MAR 2607 WO 2004/ 026878
PCTI US2003/ 008477 Boc..' Bocce 1 a s Np Cbz Cbz' 8
27 Reagents and contlitions: (a) 0327 CH2Cl2, THF, -78
C 20 mi n. , Reagents andigpnditiong3 5 Os, CHERRCTHFF] °C ROONIB@ 12rCbz  Chz
27 28 Reagents and conditions: (b) BH3:DMS, THF, -78 C
40 mn. O Boces& Bocce Ka_OH g,Lbz Coz 28 29

Reagents and condi §i ogsy (&) ,( CH3) , pyridine,
DVAP; rt 12 hr. o OVBac, p/ ' " p/ C(CFi)3
Cbz' i bz 29 30 e

27 28

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

. . o
Boc. Boc.
E:j>_0H._£_,' \E:>>_d»\cwwh

Ccbz” . Cbz”

28 29
Reagents and conditions: (c) (CH3)sCCOCI, pyridine, DMAP: rt 12 hr.

0 _ | | o]
Boos, e H
D_ O)\Q(Cl'h)s d D_o)\\C(CHa)a
Cbz” - - cbz”

29 30
Reagents and condltions: (d) SOCIz, MeOH; 0 °Cto i, 12 hr.

o F.
o}
H F Q :
lll o + —_— 'I‘l C(CHa)s
Cbz” OH °
_ Cbz”

30 ) k|
Reagents and conditions: (e) Et;N at 0 °C; RCOzH at rt; EDCI, CH2Cly; 0 °C to rt, 12 hr.
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Reagents and conditi ons: (d) SOC12, MeOH, 0 Cto it,

12 hr. OFOFO N, :)_ C(OH3)3+\IOeNNso12MARm?
\ C(CF6)3 Chz OH O Cbz 30 31 Reagent s and

conditions: (e) Et3N at 0 C; RCO2H at rt; EDC,

Go36kRis Ctoit, 12 hr. 46 1 2 MAR 200
2004/ 026878 PCT/ US2003/ 008477 E OO0 O O ;CT’}GQP‘"{"“&”

_C(C143)3 C(CFb)3 Cbhz' H 31 32 Reagents and
conditions: (f) H2: Pd/C, MeOH, rt 6 hr. OO0 OOOCd
~-C(C v)3 0) C(CFb)3 + -- 0 C-O~N* 32 SCFb I |, N

titd, ' QCH{i 33 Reagents and Cenditions: (g) NaOH:

CH2 te rt 120hr 000 o\@\o//j\_q(:}s)@ h F

L] > %{*&Esj SE€F{3 3 genis %nd

Condltlons §i>¥b 0 Ctort, 3 hr@- CCre)s
H”

32
Reagents and conditions: (f) Hz: Pd/C, MeOH; rt 8 hr.

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

F
\Q\i 3\\ 3 |
D_o ClCH)s . D—o)\c(c*h)a :
[o] —p
=N

I N/)\
SCHy __ SCHy

33 34
Reagents and Conditions: (h) NaH, DMF; 0°Ctort, 3 hr.

o o ] o]
F \ D—O»\ CCH)s i FOﬁED—O)\C(CH’)’
Jo N N
A =

SCHs SO,CH;

)&
D_ of C(CH

SCH, | SN

SCHy

34 . 35
Reagents and Conditions: (I) Oxone®, MeOH/THF/H0; rt 12 hr.
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0000 FI O ~ CCFEs)3 i F(>_O’ C(C03 SCH3

S2CFh 34 35 Reagents and Conditions: (1) Oxone(r), 12 MAR 200
MOH THF/ H2O. rt 12 hr. 47 1 2 MAR 2007 WO _ 7
2004/ 026878 PCTI US2003/ 008477 OO O ~- C(CFb)3 J F I

el 2004mk6BB2Cl - b 0- 35 36 Reagents and ConGicliuSiss ooty

phenol, base,0 Cto it 1 hr. EXAMPLE 10

2- (4- Fl uor ophenvi ) - 6- hydr oxv- 3- ( 2- phenoxvpvri m di n-4-v

| 1-6 7-di hydro 5H pyrazolorl 2 al pvrazol-I|-one (36)

Preparati on of 4-oxo-pyrazolidine-1,2-dicarboxylic

acid 1-benzylQ ester 2otert-butyl ester (27):

4- et hy, lid -1, 2-di carbo

1-b @em»ﬁg&c * esters 54 1
nmol ) [ I n di chl oronet han The
sol ution i oled to -78 C and purged h oxygen

for 5 mnu /es NQzone gas is passed thro gh Mhe

sol ution un a deep blue color persis

sol uti on (apprd¥®®*20 ninutes). The sol ution @5\p& ged
wi th oxygen ands argon, and then charged vvlth 40 i of

di net hyl sul fide.g c n th ermved and the
sol ution stirred Jegi'tﬁsaé'ﬁgmdm?s ﬁahem' °T9F 12 hours.

The reaction solution Is then concentrat ed in vacuo
and the resultlng oi | pLﬁWPe'd%ver silica (3:1to 2:1

t he deS| r ed pr oduct asa]ﬁ,a%,s,c@,u%1 clear oil
Preparation of 4-hydroxypyrazoli dl ne-1, 2-di carboxylic
acid 1-benzyl ester 2-tert- butyl ester (28):

4- Ox 0" 0P8 Pf 4exeepyrezofidige-tadiserretylicaciti-tgnay! ¢nten 2yért-butyl
ester(R7)? 4-fmelhylenpyrgdoliding 4 RdicarBokylic adid1-Ebng)) estbb2-Brt-BiP bsker, Ia$

A2 arabmbiNls dibillNhBbMERRe (265'91.)”#&9 s%l'[]ﬂm Fs*?:@olq%%

QQ@}LU?Q@(’ tvl@x ox;%gn & 5 rﬁnute% gz gaglls talss%d thr gh he solu ntlnedeal}/ bllag
Skl RO, o Bt de. 760 Roptiion wuh%ee ang gon,
R R A Mo
&liee at?g’bedltqmpprewe(fﬁr 1S niherreackvh eelitidels theflcondeptratelievacuo -
@otthe regyitigdilpurifisd sverstiveqsts to2fithekah@ethylhcstate] t6 afftkd 18183 dseb0

\RIEYBE 6 dedidal pfAdlict b TREJLA el W th Vi gorous stirring.
The solvent |Is renpved in vacuo and the residue

di | ted wi th di chl oronet hane (200 nL). The m xture is
was hed RErA" fiyAroxypymepliding-1.2¢figarkonyis aslddchentyl estny 3-tort-
Soll egter BB)e 40xopeazeldios Atlicaniexyid @ 1rbedzy estert2atert-mnytester, ene.
g, 15.6 mmol) is dissolved in tetrahydrofuran (150 mL) and the solution cooled to —78 °C. A
5.0 M solution of borane-dimethyl sulfide complex in ether (6.24 mL, 31.2 mmol) Is added
dropwise via syringe. After 40 minutes at —78 °C, the reaction is quenched by slow addition of a
saturated aqueous solution of ammonium chloride (20 mL). The cooling bath is removed, and the
mixture allowed to warm to ambient temperature with vigorous stirring. The solvent Is removed in
vacuo and the residue diluted with dichloromethane (200 mL). The mixture is washed with water
(150 mL) and saturated aqueous sodium bicarbonate solution (150 mL), water and brine. The
combined aqueous layers are extracted with dichloromethane (200 mL), water (150 mL), NaCl
(sat.) (200 mL), dried over sodium sulfate, filtered and concentrated in vacuo to afford 4.66 g (93%
yield) of the desired product as a clear, viscous oll.
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conmbi ned aqueous |ayers are extracted with

di chl oronet hane (200 nL), water (150 nL), Nad (sat.)12 MAR 2007

(200 n.), dried over sodiumsulfate, filtered and
concentrated in vacuo to afford 4.66 g (93% vyield) of
Weeoeysmed product as a clear, viscous Oipcrvédfosloossr
MAR 2007 WD 2004/ 026878 PCT/ US2003/ 008477 Preparation
of

4- (2, 2-di met hyl propi onyl oxy) pyr azol i di ne- 1, 2-di car boxy
lic acid 1- benzyl ester 2-tert-butyl ester (29):

4- Hydr"é%&?'f?y?'h‘z‘dt(%/ 4itlimethylprepidiviexy)pyraaplidice-t2dichrioxiienziv 1 -
ebeneyl estér-2-trg-dutiiebted (29S M%dro@;&razc(hamé’zz-ﬂ&rboﬁd M AR edtS

dt—&ﬁ-@btﬁ 8¢leri 23, (Y3 ﬂng 4136 m‘ngl%s nsl)lved‘}n @rﬂ% (&ym 23 ﬁlmFthyl ér{mor

p%ﬁlb f%l (gﬁl’li %% } llowei quﬁm?i[#gf ] (%LP 1%’“'“?')5 The reactlon
o piFPasl acabiet fogpergire foe tRdepat Tﬂe e'owdas reaqlzn Mistune &, thelaencentrated in

cYasipdyafie@ahitaypsidyp.xRichioe-mathahd@ B mC)od uieddts Bé RelddeRnd tHaC uo
t oixtarke wagheld with\e110tNEaqU G4 €blion oﬂ\y@rb&h%ﬁ@acmﬁs Rerh(; Zq'ixe ayér
a&ﬁi&ﬁdm Jléﬁ%rotn%%{aws rﬁﬂqhé nic Iayers was ted

Tt BUEQRa B U5 é‘%ciig”%%“%“@nPf&f’rf"manzne
(PBeeRtaye: yed ”t‘ﬁfé"’é"cﬁ‘f‘ﬁﬂ’ Hie Grugs RSkt cThe ST rsodyd istperifiedivertsiliga(4:1 to

stit herapeletyl acetpted o gford bra g (Devyietf) ofistdeXDBd fraductib ) cleah@ls@s oil.
(75 mL), brine (75 nmL), then dried, filtered and
conce ﬁkbﬁﬁtﬁﬂ of ﬂ(zmhﬁ@ﬁnggﬁﬂpgfh{ Sii d(l:n jd ierﬂ/ﬂc T?Jl'i benzyl

C p [ over

sz ﬁe’/ e‘{)@ ‘"“"“é'{”g‘?%'y'°’iy)<8y%"r"6‘ted 21“0*7'80*@]'0 eTBRepyEgsig) 2-iof-
ttﬁ'@," s 29 @CT 6 griotd meol) &glisspived ip gethanp (40orolk) sndothd solution cooled to 0
Pﬁeﬂmnwchloﬂde (316 mL, 43.3 mmol) Is added dropwise and the reaction allowed fo wann to

Aodmlterdpertitud®ana Yorikue Qﬁr@EMh RB6%) e rBenis e &&%&QQJ‘/N vaclo
' !zhda anor@?H¥¥ LS% sl of )red oduct a5 the HCH sait 2s an ¢

| propi ony Xy) pyT azoi T arés i Fuletihoxy
I|c acid 1- benz | ester 2 tart- butyl ester, 29, (1.76
g, 4.B3erasionere- (ﬁﬂ@mhwwacmuma-ra-ne:hymrmomyy)and t he
Fytagdlidioer1- cabdetic detdl 1benyl esten (3a)n y4-(2 2 DintinyB@pidngioxd PpyFakolidine-
e Somtanisnay dise BN

e ion’l ole t n e ( 3 ise .

_qsgeco%ba{hl'sr eact |d§| B cj" t 8%}2 HP“I"E‘T IeEPPYiF ‘(Fa*é’d‘@
t'0° GIve B TEe opd e reg (”9%'%'%9" waay 590 tpEPegpus) qng gpntinve.
BFFB‘HGEf"'”a’éS t $rEugrRRhenylagetic agid (648 maf5f50 wimiot) is added.i Alter stirring for 5
Fn]ir@parﬂatrqawh‘on oixture Is transferred via cannula into a solution of 1-ethyl-3-(3-

AimfeByl4riindblobydcaBE A I)ya"a Y,llilrlndé"ln (ilghkgonqa'tt%ﬁé (9%/ J"Brm%Flla% n &lat o o

)i%?l;l?'he Bt rzglalio écﬂ? st Yfiq to r e%q %(,a-l 1ﬁ Eours The
Ry ‘68’% F‘i‘ %““éé%d’q‘i 0 '2 °fé‘és 6% ml). T cembingd geous
IRR58 9re Praqipdsavsraltists with W'B'h'l"@h@ﬁ@ﬂ &) ead (h2 tontiblinpd orgahla@ayers -
wadhert with lhrifesdried) Giteed abdxofbektra®B i vhdub.€1Ha Yiu@d Brét@ct (s burdiBa &Vbn
Siic3 {2:/Bh he | 26RO 6ra Vi Rg BYY, lyigg)%f the JJQx‘?edg;%hﬂt fath.
Wite's@goved and the reaction allowed to warmto room
tenperature and continue stirring 20 m nutes.

4- Fl uor ophenyl acetic acid (848 ng, 5.50 mmol) Is
adderepafatien of 3¢2;dimethylypropipnidacidr -Rift-Borophtrgyl)acesyil-pyradolidin-
#yDebter (92)] 8-[2A-ENGbeRyRatetyia2, Qfamabhf §oﬂ|dﬂ§|&y yr%&luaﬂe' @n of

Jart%wﬂyémd?ﬂ t{er?’zyl 2 C(n?lt E»h? Pnpno olvgt?l? ?it ?ﬂ(_) (40dmL) The flask

hydr'ogen chl ori oro
mai ntained-at 0 C. The reagtlon is allowed to stir
and gradually warmto roomtenperature over 12 hours. -
The reaction is washed with a 5% aqueous sol uti on of
Na2CO3 (2 X 50 nL). The conbi ned aqueous | ayers are
extracted several tinmes with dichloromethane (50 ni)
and the conbi ned organic |ayers washed with brine,
dried, filtered and concentrated in vacuo. The crude
product is purified over




silica (2:1 to 1:1 hexane/ethyl acetate) to afford

1.71 g (91 %yield) of the desired product as a whiteq, MAR 2007
solid. Preparation of 2,2-dinethyl-propionlc acid
1-[2-(4-fluorophenyl)acetyl]-pyrazolidin- 4-yl ester

#Wd2ho4/026878
2-[ 2- (4- Fuuor ophenyl ) acetyl ] - 4- (2, 2- di met hyl prop: ony
xy) - pyrazol i di ne-1- carboxyl|c acid 1-benzyl ester,

31, (1.71 g, 3.86 nmol) is dissolved in nethanol (40
m.). The flask 49 1 2 MAR 2007 WD 2004/ 026878

PEUshiS A0 BirdgetBahd ehargad Withusa @aliadiint bh daibbri @EHERY) 1A rdabdh iRk
Wi Etl?reé—@gé?opﬁ} At ﬂwglln ngﬁtuﬁﬂﬁﬁpnat&g&gﬁgrm kydro Q1 gag %Mohrg n'la'le .

f Jla@l?‘lgﬂusﬂ'oea wﬁﬁ nltFo]BteemanX lhg reac%on m%ur xltereg %}(‘0618}} % ad ?H‘eehte,frip%@wnth

- %“4 ?"a‘gfﬁ QB" Rt Fiher{)( ?P&g@?fergﬁt&d fvecup leatiard bip 982 vigld) of the .
' f‘i’els'teélp@@imtiﬁlaéﬂugbﬂda pad of Celite, rinsing with . ethyl
acetate (100 nL). The filtrate is concentrated in

~vacuo to afford 1.18 g (98% vyielld) of the.. desired
product_as a tan solid. F F \ | IoONOONOpN

HN~ 5 NKSM% Prepar ation o
2, 2- rop aci d '?'}o
1[2(4f|uo'?‘o yI) acetyt} -2 Ox N

(nethylsulf@ﬁ -pyri m di ne-4-carbonyl)-pyrazolidin-4-y
| ester (33): To a solution of 2,2- diffet yI pr aggi oni c
acid 1-[2- (48 f 1 uor ophenyl ) acetyl ] - pyra iMa- 4- v

ester, 32, (427 ng, 1.79 mmol) in dlchloronethane (3

ML) | SrepatstRd oP2 mtnbtﬁblsbbﬂpfdhré)ék*dmfi m%mnﬂyaeaﬁppnyl

| QRkQ¥IEMnﬁ Pﬂﬁxl&f&; %rb%%{ll) %QHS% r{ u¥l %ﬁ Yo asoﬁ?ﬂ P2

h "&“‘F”d@?’°&8"'t Eirly-4-foprep °'}¥P%??‘!]1rpé'a¥°§d"w ;je?t%!u’él 27mg, #-7%pmol)
al'ie dighisepmetheng fpiats added ReyethyisulfpryicpyrgnidinBivecarbe@ybdhlodde (676 mg, 3.58
dirhalitfeieverioy dropdlise hddiproote t o ireeuep @ olntoh osBauVEEIdAE: BinL) The

WLkt € is igdrousil: dtired Al CooABADRGrel i Y £houlsS Tm%ﬂﬁ)gd‘ Ilﬁ&tvﬁq
chhlbrogétﬁ‘:;ﬂje &5 & E‘@Qsﬁeo(valﬁ wE'ier)(zs I';l- p e’l’d% %gueous?ader is b%ak %xg%:}?d

satura
ov?ntx glch? romeﬁlBr}Ng Ignﬁ‘te go n!céﬁ;‘a's AP ?”ﬁ%'e(( wity aﬁtt)uated
daﬂﬁ'eeEF solgitiop Pfép@d“ %lw@on%ﬁ%reﬁtavcbhnw% mL)vetied) Gitereflaad
- reencgitiafediiyy veruel dide readltipg trade nhegerig ispufifie@alensiies (13 ihbilageetyil: 1 .

heeétane hetiuty acaseliedrerdtes P86 |l lor tﬁ&&eki% ?QodJcPas%fbﬁo% d
4640581 (96 6% yield) of the desired product as a

brown, viscous oil. Preparation of

2,2-d|neth ropi onic acid

6- ( 4- ?’F?ﬁ'ﬁtéﬁ H&ﬁ?‘? Tetlﬂl-(:rgph»glp ngg g—(ﬂ-ffuamhenyl)J (2-methylsulfanyl- -

pyrimigindiyi)-54xq-2,3-dhydro-oH, - Byrshohmda:a]pyiazol -2-yl ester (34): 2,2-Dimethyl- .

Hro'ﬁlbhlcpé(:fda@@@iﬁﬂ&opger@ﬂdé&ﬁ]@z(ﬂleth ul‘ié'nyl Sﬁltn%fneii %éif)mnyl)-pyrazolidln-4-yl. _

%st%r Q g&)tr{;%l) 651 rﬁ)d?} c§'ssc§fve in L I dd ropwis
fltioro AYace FEn %TW??P%WPF&WF B3/ ¢rPAsa

Vﬁéa”ll‘-m%'ﬂﬁﬁffﬁwsg 'H lagzamgd Oz{q_cgppersmn in mineral oif, 0.716 mmol) at -30.

°C. The reaction is allowed to gradually warm to 0 °C over 3 hours. The reaction is quenched
with NH,Cl (sat. aq.) (1 mL). The mixture is stirred at room temperature, then concentrated in
vacuo. The residue is diluted with tetrahydrofuran (50 mL) and the mixture filtered through Celite.
The filtrate is concentrated in vacuo to give an orange oil. The crude product Is purified over silica
(100% ethyl acetate to 5% to 10% to 20% methyi alcohol/ethyl acetate) to afford 87 mg (30%
yield) of the desired product as a yellow solid.
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ester, 33, (300 ng, 0.651 mmol) is dissolved in THE (6

m.). This solution Is then added dropwi se via cannul a

to a suspension of NaH (29 ng of a 60%di spersion in 12 MAR 2007
mneral oil, 0.716 mvl) at -30. C. The reaction is
wbl2amegistso gradually warmto O C over 3 hggg 5203';],@8477

reaction is quenched wth NH4Cl (sat. aq.) /?

The m xture is stirred at roomtenperature, then

concentrated in vacuo. The residue is diluted with
tetrahydrofuran (50 nL) and the m xture filtered

through Celite. The filtrate is concentrated in vacuo

to gi mpaaudaroaﬂgameihh proificckd 89 RloRiNGyn 7 2 Bhddel 0

Kol ?VISF il o o X Stgeagty plpraes g spausspy 22
)R BPLRYyPrepone ﬁ%d QJ@é'qu@ae'wrbt?th'a@faw RranifieydryisDdro?,3-dbgdra
2HINRYRBBT 2-APagODY OGCBT @6 RED2USROE)3 d38ved Th chioroform (2 -
F¥iLe.peve ablitemwalcootad 2o CHCTERE H¥diidH o@ﬂbﬁibpdp&bén%lodacld (117 mg of ~77%

%uﬁ Dfsbﬂ%mﬁ o)m%rr(l.lg g@e@&ﬁ&? éptr(lf yﬁg%Y suspinsmn The -

Heaél n |sysI;|réJ§i 61[ d :{oré h%ﬂrsp p az fﬂoméengpprafégtf%ﬂ I(ogg) Thezelgw-colored
ﬁWﬁg}l‘Jthlblls Ufﬁ Wltb Nald$Qy (sat. aq.) (2 X 16 mL). The layers are separated and the
@qqmusflaygmufﬂhm chlergfofr2(2 Xelb iy, srglr cfthalyéd o?jﬁﬁlb Ejefhi ar).rvéas%:d)
with RAEC3 (s3t: 8. 00KLY, adedHitsrbh 2 e QrREdlin Racdd th YfoRFed i Zaakd
%td%“hegéweo(pgogu% )g‘ bl nol ) is di ssg ve§ﬁ° mg%4

chloroform he 'sol ution was cooled to 0 C and
a solution of 3-chloroperbenzoic acid (117 ng of -77%
pur i t frepaation of 2{A-figrophenybiA-hydiekns-(2rphnomypyrimilinatGht)esy -

Ahy (i 58ytagold[ 1) Ba]p @ bdoD 1o SEREASIILAGh of 7 DL@methfRArEpidrR Acik §-(4-
%Bdr&pﬁ&\@! ﬁfZ n(;éthgnéC s‘i’lﬁ'on?l -p fiinea- )tallﬁllz §E|h§d9)olm 551%?8 o{o?t2u-r e

e reacti on sol
e ool %ﬁé{%&xzé%fe""d@h (5001 s panlatadie p spgnsr
O\ s WY Rl B P F‘tﬂysé?m"é?étaﬂ%\@? eselctiov dtitred at
99mapresetsiura fgrd haor.] Brepmdaltion Triqeencher ivitiNHICIdeay aq) (50018 EHe
deactionmixtueds coitdebtiatoBlatdeslB afded residaf] dilited &Kkbn b in.ethflabedb (15
fiL). treig a;mt.anawa;mmmwam%m &d\sasmeuek& NALdR % r&i W

(:é‘fﬁo{?ed Xt{ustlug} e?sf aré Q(Eacge% with Shyl é:():cratgte &g mL?and gnn% 20 mL dned :

e
ﬂ' (f% a6 WBPURHE fyrguo-6 TRRANIB Rpteral ie purifiasoms aijqay 100 ety Acetpta
o 2%gto 7% t9|2h99 tetby! Sahplipthg 2estaty]) b, afforeid py (2a% gibld)lof the niesirdd36) -
Proguat astaiyaliow ediid. 2H Riveki (308 V) CORY, P88 1M, 0 = @QIHQ 1ﬁ; 646 tJ=7. 8 -
He\9y PBNSDY I 3 4 R TILRBNG. A %ﬁgy., @/g Yo"

|
s Bl Ndg i bl oAb 20O o3 ff"y 53765@%#0@;@,
ééﬁ'ﬁd"'hf"@ﬂs F’(‘Ftcﬂic“af°’§@#"uf’t‘48n("’lﬁ'f) 4°§‘6’G$ fAmdA9BMsBat e in THE
(1 m) at 0 C The cooling bath is renoved and the

I eactTh@Prosddire Etbe @ded td fAsHERe COITRAY |ﬁ1£dék>§‘s Jf b firdt aQ;Qthrwheth Re
fs%aét éll@p C'orﬁlelng?& %Qﬁ%d%e&g touhlﬂ‘mgrme(d?é (:] of T agN) for(examle) !CFI t he

mtEx ?%Etnf] I'S concent

&3t &6%“8 ¥ 8% °‘{°5'|2%P1’°‘f?6”'? flows th%/fpma@@% ‘aﬁ‘ise'(‘%s'a'm"ng
Lo Categortl-i s washed with water (20 nL) and a 5% -
aqueous Na2CC3 (20 nlL). The conbi ned aqueous | ayers
are extracted with ethyl acetate (25 nL) and brine (20
m.), dried, filtered and concentrated in vacuo. The
crude material is purified over silica (100% et hyl
acetate to 5%to 10%to 20% net hyl al cohol /et hyl
acetate) to afford 9 ny (Z%j%yl el d) of the desired
product as a yellow solid. "H NWVR (300 MHz, CDCl 3) 8

8.43 (d, J =52 Hz, 1 H, 7.46 (t, J = 7.8 Hz, 2H),
7.31-7.27 (m 3H), 7.19 (d, J = 8.2 Hz, 2H), 7.03 (t,
J =8.6 H, 2H), 6.80 (d, J = 5.2 Hz,



1 H, 541 (br s, 1 H, 482 (m 1H, 4.23 (d, J =
12.4 Hz, 1 H), 3.95-3.85 (m 2H), 3.76 (dd, J = 12. 4,
4.4 Hz, 1 H; HRVMS mlz caicd for C22H18FNAC3 ( MH+)
405. 1363, found 405.1365. This procedure can be used
wo :piepewe Category |11 anal ogs of the fipstudsRfssr
wherein R8 is Cl-C4 al kyl. Conversion of Internediate
28 to an Internediate of Type IV, for exanple, the
nmet hoxy anal og 37, by the follow ng procedure all ows
the fornmul ator to assenbl e 6-al koxy ring anal ogs of
Category 111. 5 MAR 2007 BwWQ 2004/ 026878

PCT/ US2003/ 008477 1Bo HBed—» 0_ G | VYl 28 37
Reagents and coggh trons: CH3I, c4g20v DMF, dark, rt 12
hr. EXAMPLE 11 Preparation of

~4- met hoxypyrazol | dl.ﬁe 1, 2 di carboxyllc acid 1-benzyl
ester 2- fert-Relg%Ety ndcon ég’?l‘

4- Met hoxypyr azo °'2° LAPBOYG O A 1 benzyl
ester 2-tert- butyl ester 28, (2.55 g, 7.912 mmol) is
di ssol ved i n di net hyl forEMMP'eFeﬁ( 40 nmL). Methyl 1odide
(1. 97Pmparatida of6s-methaxyyrazsiicaddechidamokMeReld DienSyl batér2-tert-

%iyﬁé%te‘ énﬁl Mlatho;gy é%olimtpll } dlcaTtQ)lelé écﬁﬁ K)e*zgl ethr\éqgn ly&*yt J;ter 28,

(@isg PO ipmaiid ddeiiag o T A
")°'> Is aqqed foliqwed by siver axidg (367 01§ -Brepllr Thedipsk Iscpover withrfgil and

tstsvep éor 12 hovre indhrecibfendetobligatd Thehvpastingimixdurgoia pbual inGelnet (@50 nTJ)te

fThd iikiarie ® stirfed WASOLRKI atbdirterviftRire 4nd filtéred BFbubie aa BikelRs. h6

S 1 Pt RS o o Sm St oy 11}

anal ogs relates to scaffolds having the R2 substituent

@'Iﬂr&g is Waghed gi(h'vﬁgr (¥4 &'1156 rﬁLr)g lggg( @Qﬂh%ﬁ%{ ﬂ?tgrg d’ld Igonce/ Fcp in |

at tThe s@opstaspeci ab Gatesbryfitemalpos relatesitadcdfioRs bdvipy haRDiubstivonet

lthie1Bgpositips bfhm pgrazvid[i2salpyrazot Boreoiny dyste tdmpa aesrbéﬁgtl unif deRbed
irbrR thg BRLECoRMY oPLEAgCOR™( D) dc%;ﬂﬂl& W%J&QQZ R70;
'(él-ng( ﬁle%lr?R” I@tﬂﬂsame%% édQ.QrQ g) A2 on- an exampR

t he non-

85‘(%\"3 57 a°°°r ne tﬁﬁ' aer?quc? tc?tg?t??f"ﬁéﬁf’ﬁth? t‘f@"”?e cond as pect

12 MAR 2007

of Category [l has the formula: 0 0 N(R10)2 R7 | }-O

fV' OR3 Table VII
aspect of the present
are taken toget herR1

| lustrgtes exanples of this

ti Beein two R1O units
f@zorlng 52

Table VIl lllustrates examples of this aspect of the present invention wherein two R'® units are -
taken together to form a ring.
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Vi
no
no
WO
nmo
no
no

I No. RRR "ring
rphol i n-1-yl
rphol i n-1-vyi
eqolyadss7@- 1- yi
rphol i n-1-vyi
rphol i n-1-yl
rphol i n-1-yl

282
283
284
285
286
287

4-f
4-f
4-f
4-f

4- (propanesul f onyl ) pheny!

8

4-
2
4-
4-
4-
4-
4-
4-
4-
4-
pi
3-
4-
4-
4-
4-
4-
4-
4-
4-
4-
pi
3-
4-
4-

281 4-fl uorophenyl
4-f | uor ophenyl
| uor ophenyl
| uor ophenyl
| uor ophenyl
| uor ophenyl
4-f | uor ophenyl

nmor phol i n- 1-yl

phenyl

4-f | uor ophenyl

2- am nophenyl

2- et hl‘tﬁﬁﬁ@dﬁhouw
4- met hyi phenyl

4- et hoxyphenyl

288

12 MAR 2007

fl uorophenyl .3-benzo[ 1, 3]dl oxol -5-yl norpholin-1-yl
9 4- quorophenyI pyrldhﬁBugmyl nmor phol i n-1-yl 290
flu ONGEy TPyt Cami y1 nn'ﬂhnl‘” 1y zg%mmm
flu Yaivl| nhpnyl DI#&[LdIn l-yi 292 i
quJEéFHenvl 4iupPRis™bphenyl piPP@¥i di n- 1{yi mopbdn-1-yi
f I uor opReny| “emphempheiny| pifipesphefyin- 1- }|Inﬂ§§ﬁmFW
fluofo enyt «mﬂBMﬁMdp enylzahﬂ&ﬁhwiﬂ l :nw@gﬂmbw
o v A NN T -
f1 udro Eﬁenvl “uprrhehndsul f SRGMYRBEhy | morpholin-1-yi
per i|di #88] -y 4ogphanyt | or optreathpkyphenyi morpholin-1-yl
benzlo[ 2873]di oxdbrofheyt i p@fdpﬁheﬁlnfdnywhenyz ) morpholin-1-yl
f1uo r - 3- inkt Hdi <O4T Y holin-1-yl
flu '"35‘833'"' A 4T”:>r.3%l r? S-pH—pi ri u: dI ? E}i’? lin- 1-y
f | uarophenyl Y eraZIW/i o 302 morpholin-1-yl
f1 udr offlenly! 441U?r9q519‘erph enyl prigiepdzi n- 1]yl moiggn-1-y
flucroghenyl4Zmaumawphenyl pI pEan@Zi n- 1-/I piperflin-1-yl
;:ucro enyl44m&amgw1pheny|4mmgﬁm§g:: t Xipm§§§4wl
A I 4 I e A N N R
f1 udr opfieny! 421"‘"(’13)‘1"81éf'an(—: sul Fdmghvrhemdny | piperidin-1-yl
perazi#¥51-ly| 4-fs@ephay | Jor opheetipiphenyl piperidin-1-yl
benz 0[295 3]|di mﬂoéreptﬁeryn |£| peﬂ&kthﬁxyﬂheyyl 309 piperidin-1-yi
i1 ugrogienly! 4HMérb;}Héd Ty -(pMpd.hséuﬁdnyumhenyw ;g;gehdln Ty
fluar %QC' y 4t?|‘&lgr(:)p‘ﬁ'en'9l = y.-.'3-l$‘é1£%‘le1r3 d'i'oxol-s-yl_ ¥ piperidin-1-yl
299 4-fluorophenyl pyridin-2-yl piperidin-1-yi
300 4-fluoropheny! pyridin-3-yl piperidin-1-yl
301 4-fluorophenyl phenyl piperazin-1-yl
302 4-fluorophenyl 4-ﬂu6rophényl piperazin-1-yl
303 4-fluorophenyl 2-aminophenyl piperazin-1-yl
304 4-fluorophenyl 2-methylphenyl piperazin-1-yl
305 4-fluorophenyl 4-methylphenyl piperazin-1-yl
306 4-fluoropheny! 4-methoxyphenyl plperazin-1-yl
307 4-fluorophenyl 4-(propanesulfonyl)phenyl plperazin-1-yl
308 4-fluorophenyl 3-benzo[1,3]dioxol-5-yi piperazin-1-yl
309 4-fluorophenyl pyridin-2-yl plperazin-1-yi
310 4-fluorophenyl pyridin-3-yl piperazin-1-yl
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descri bed herein above, the procedure for preparing 12 MAR 2007
compounds Included within the first aspect of

Category 111 enconpasses a final step wherein the

Wb progbeesi ng unit, inter alia, - C(O C(CHg}Bydz803/008477
renmoved duri ng the sane step which adds the -OR3 unit

to the scaffold, for exanple, the conversion of 35 to
36. For the anal ogs of the second aspect the follow ng
procedure, as outlined below, is use to prepare the
anal o@sdestribédtierein@bae,de ptda€iuf-fgd @pdrihdddmpblindsMcludddSwithimthe

st B BYY br Cdidhdry Iﬂ@ncgrﬁﬁa@ieb B& & JUfzr\Afﬁerin e Q%Fotetcthﬁ urﬁﬁﬁ@ﬂﬁa -

' 6&8&%,_'3)0]‘8 re%(re%gjgrr n\é f]f s&ﬁe sTeg h ah a ds tﬁ%&% UB! eapﬁ g gﬂqgr
YR the ?0"6“1—*0"@‘ 33 to ?GOFT “’Gﬁ"a"@B 2f trgspgond gspechipe fliowiiant s

- aAgedutenadioviined Selow; i pseBpFeiRine ankibys what8n e bf the 6-posifon®® @it@. -
Ielearbtiny! ubil asdebcribelt hirein Didpr tKedxZcohddspbitorBatest®y INO2  Reagents.

d i e e re| C r 0
?:EIZ CIC g@%@d{ fH’sl%lF] g(e*%girﬂ With iht%r?hr 8&1@5‘132’;4 ?ﬁén‘%h 9%%% 9%@5 Sin o

Coz \ / Cbz 39 NC2 40 Reagents and conditions: (c)

nor phol | Co2, rt 1.5 hr. FQO\ OO0 d--o
D Csz _

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

38 - _ , 39 NO,
Reagents and conditions: (b) p-nltrorpheny! chloroformate, CH2Cl,, pyridine, 0 °C 1 hr, it 12 hr.

Q{[}y@ @ﬁ&yn

39 NO,» : 40
Reagents and conditlons: (c) morpholine, CH2Cla, rt 1.5 hr.

T 10 2O 1O
| L D_}_N\_f
H

40 41
Reagents and conditions: (d) Hz, Pd/C; MeOH:, rt 2.5 hr.
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Reagents and conditions: (d) H2, Pd/C, MOH, rt 2.5

hr. 54 1 2 MAR 2007 WD 2004/ 026878 PCTIU82003/00847712 MA
FO F\ 0O 41e+00 OgN INIL I 1/ O .\ 42 RZOW
18 Reagents and conditions .(e) N NaCH, CHClI2. F\ O
WoRoo4b2687Bl O F N N' 'O 0-0 42 43 Reagent @C%§003,008477
conditions: (b) NaH THF, DM~ -10 C 1 hr, 0 C 2 hr.
EXAMPLE12 Mor pholi ne-4-carboxylic acid

6- (4-fl uorophenvl) -5-0xo0-7-(2- phenoxvpvri mdin-4-yi)-2

3-. dihvdro-1 H 5H pyrazol 0l11. 2- al pyrazol -2-vl ester

(43) Preparation of
2-[2-(4-fiuorophenyl)acetyl]-4-hydroxy-pyrazolidine-|-

capbox lic acid benzyl ester (38):
2-[ ] FI-orophea ) tyi]-4-oxo-pyrazolidine-I-carb
oxyl be zyIée& ery 11, (1.0 g, 2.81 nmmol) is
=0

dlssolved |n|T 0 W-) and the solution cooled to
-78 C. A5,.p sol ution of boF
complex In ether (1.2 nmL, 5.61
dropwi se. After 1 hour at—%8 C,

dlnethyl sul fide"
addedo

guenched by ShOM/addltlon of NHACI (sat. o(10't) .
The 55
' O
_ Ay _
\N/Ik/© N//l\o
o

18 . .
Reagents and conditions: (e) 1N NaOH, CH.Cl,.

\

2 : 43
Reagents and conditions: (b) NaH. THF, DMF: -10°C 1 hr, 0°C 2 hr.

EXAMPLE 12
Morpholine-4-carboxylic acld 6-(4-fluorophenyl)-5-0x0-7-(2-phenoxypyrimidin-4-yl)-2 3-.
dihydro-1H,5H-pyrazolo[1,2-a]pyrazol-2-yl ester (43

Preparation of 2-[2-(4-fluorophenyl)acetyi]-4-hydroxy-pyrazolidine-1-carboxylic acid
benzyl ester (38): 2-[2-(4-Fluorophenyl)acetyl}-4-oxo-pyrazolidine-1-carboxylic acid benzyl ester,
11, (1.0 g, 2.81 mmol) is dissolved in THF (30 mL) and the solution cooled to -78 °C. A5.0 M
solutlon of borane-dimethyl sulfide complex in ether (1.2 mL, 5.61 mmol) is added dropwise. After
1 hour at-78 °C, the reaction is quenched by slow addition of NH,Cl (sat. aq.) (10 mL). The

55



1 2 MAR 2007 WD 2004/ 026878 PCT/ US2003/ 008477 cooling
bath is then renoved, and the m xture allowed to warm
to.roomtenperature with vigorous stirring. The THE
is renoved in vacuo and the residue diluted with water
WbQ@oodhxs7sThe m xture is extracted with ef dﬂﬁ%ﬁ%
(2 X100 M), dried, filtered and concentrate

vacuo to give a yeIIow oil which is purified over
silica (1:1 to 1:2 hexane/ethyl acetate to 1.00% et hyl
acetate) to afford. 731 ng (73%yield) as a clear,

LN BAS: iCthdn.renfdvéahid &Heiniur®dllowed to warm to reom temperature with vigorous
%t‘rLr% s fH#i@%H&Q@HVJcZ@éﬁ@Y% L‘JsfdA& ductsd Wich sv%ergéb%m*%g% xR
(egﬁt)ad ‘g@ly @ﬁz ta,t_q (E ﬁ%‘%ﬂé Oé%rg{i S d%gnlﬁer}q' taq 16¥§Fuo to give a yellow
AR vAs ﬂuafreﬁ eveas"@waéq(w freesana/eﬁhﬂ a@@wzgnomésm |BcetaBB o af@G 31
g, (73% YO) aseodlepr, Vissogiogsol ved in  di chl oronet hane (10 -
m.). The solution is cooled to O C and p-nitrophenyl

o A S

PYrgpligine-1-saroxylic iy |b7"=a'cfatsa(39>sﬁ2r(ﬁ FiHgyonhenyhasetylk Yéeat 0
©@rzgiding-1igerbaxylic adid henmytbstery 38; (368 mp,r §2 avtnolj ig dissotvetiper at ur e
~ ietorordeéhaheo SL). Fieoliea Glcbdka td &°Clhh phiesheichorderate (4140

MHg: ﬁoﬁﬁh%l)%ééa‘ﬂoﬁgpa{’ﬂoh hTh@'s&i rll'oPIE Qe %agl gclen%g r%? ihe

n
%ﬁgﬁlcéodc ag is contlnueuS at ﬁ ay 8 hogr?rcélow g&fé"‘ﬂ@% tf%?awttgaoera re for
&z @dew'q"vf d&f‘%’lﬂ"b:wﬁ?fé‘l%ﬁ gnd(ezipetad Yith dithieroraetten “eaiL).
dheguganic laber ipavashediwith 0.5,hbNAGE2 XKQ L) ThervemtfiB0 aqdedys lagers e,
back-baiagiel exBattbd GEHBBoMathad (J0MLY afHd Qombha€ or§dritFers are
Wadhed Mﬁlbrlr|e~°(30 Y lakidal Mcke® UGS cor%ell-tf‘a{%@lnc/gcu} 'F E@ elmgti ali‘s 1

Pﬁm&nogérglilcagé 1 fa gqtt alt ﬁ)exane/etﬁ ce a. e) Sp Siﬂ%a g agl/ al{e‘d hs?

12 MAR 2007

duct aeca
ABTPIoI Hhas % %ﬁ"%xyl ic acid
1- benzyl oxycar bonyl - 2-[ 2- (4-.
f | uorRyerhaeatign 9famathyln]e—4|sn,1rhamb hda nbeqazgxdxyemcam 24140 -
audr&h@Aw)E&emrpQﬁibQ&Mh)yﬁé‘s% Bﬂoﬁﬁeﬂﬁ)acetyw (4-nitro-

§%§“’3®4 ok RYlAg Lfd’d“ﬁ%’% Rttt P8 e Bl | o
drsew 4p H?Pé’mﬁ@e((%mmwmm%waw 1882 (rpiis geded gnddim reagisn) -
Imsnedigtelle develprs atightyetiancoloi. dfter sfirinumblutit. Bloyrs dgvah pgeraure, the.
teagibr is yitel @it debibromethah {26 MLt Wwashedwith B 844 tsol dtioR of MRLD0S (288

POALY TIRIEBAbiIRY d5uBous id)&s are bEAGd uﬁﬁ‘dléh%ro‘melhéﬂeq%orW) tlk organlc
rﬁm it %@%%@wt Qer Re %ﬁ%rié’ga E_Ee solvt\aMl is remove% nﬁag.g?z a§forg

A ned aqueou

é"ge°x?1 Sradrodid # ad#ee'rﬂ"or omet hane (20 ni), the
or gani c I ayers conbi ned, washed with water, brine,
and d?rrepedtionTchmombmautcatbsmlemweﬂ -(4 ﬂhchﬁ)ﬁbiﬂl)idatyﬂ-f ford

Aoﬁ@n-@&l eEQne(4gQ§dr;§h%ﬂeQr 9‘9&% a§§1 l?enf/lo%rb&iglz [2-(4-

BB ecoblimpesplErot e 4 (13 70,405 wDel 6 bt ppetgpglo
r@lq)fyd t ﬁ{}_ﬁslpm‘ap pith rmogqprﬂm)@grqeé withc1i0% palladium on carbon (103 mg).-
Theleatiop mbdugecavidomnshy stided afld fydrogenated at 1 atmosphere for 2.5 hours at room
fonpkPdt @) 9B Yeladtdie Rikite s AR Bk € lparoélcéﬁle @é&ﬁ&.th e:g’ﬁ acefatl 2

{Iﬁ)em%) asﬁgﬁ%gwa)e }n ac@o Sé%rx ?ﬂ rrkgqgarf] E’{% %1 1309 gl%cé aés v %%0%?%0 v

pal | adi um on car bon (103 nyg). The reactl on mxture is
vigorously stirred and hyd ggenat ed at | atnosphere
for 2.5 hours at room ten‘%erature The reaction

m xture Is filtered through a pad of Celite, rinsed
wth ethyl acetate (100 m-) and concentrated in
vacuo to afford 354 ng of the desired product as a
white powder.
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Preparati on of norphol | ne-4-carboxylic acid 19-

1-[ 2- (4-f1 uor ophenyl ) acet yl ] - 2- ( 2- 2 'MAR 2007
phenoxypyri m di ne- 4- car bonyl ) -pyrazolidin-4-yl ester

wd 2ooaso2083 phol i ne- 4- carboxylic acid 1-[2-

(4-fl uorophenyl)acetyl]-pyrazolidin-4-yl le’glt‘/USZOO.‘i/X(iMW

(354 ng, 1.05 mmol) and 2- phenoxypyri m di ne- 4-

carbonyl chloride, 18, (345 ng, 1.47 nmol) are

di ssol ved In dichloronethane (2 nL). 1.0 N NaOH (3

ML) i BrepuldtRd ofthétpNIllSe4-adrboxpR Abill SEP@EY h%m}’#aéétﬁ -2-(2-

*“%&%"Wﬁ'ﬁg%5%“&99’%”?“’“% =l iz} MPhott Foankio a1

R T s TR M PR R N
l§eybany chigxide}i18.i(3q g, tedTinuinod) ledissotbed In @ighlorgnBBranay? mLs 1addhedH
&adL) Btadded idRgwIS fobr e Perktore waid v@&isustylsml The }eactibR Wafowed to - - .

'afot:e%ﬁ fom rﬁbrs Ei‘tepﬁhléhrﬁﬁe Ecﬁiﬁma !3 chl |dgj 1L lils eﬁged an{ snlmn% ?atlnued :

Sﬂ_ pOUliSh 2«9@ (S)Pr% F%d c lorgqe 13\’1‘?%’“? (nyag?eg aaq %n%@ﬁ@wmr@h additional -
A%% ytﬂcf) tln’@@‘@ rqggt)on {5 dithted wvitln@chlo(oﬁ‘@thmﬁo mly) ardalashed with -

iNratIEtt (89 reld. Aol engicadyerd aie WabdWihBRHAOLERYB0 ML)and BHRE

@OWLE araR] MérbPdnd béhcdhtibtéd th Srehvide\eBFown Sil. IThE Gude ]nggr(gl Etpmﬁled over

'%llﬁc%gﬁ)b‘% e{hﬁ aéé} BP%EtHﬁLIQOgHBJhé gé(f@{el) lrjd§3t49 tag 61 ylelg) ogmg
Tylbdaltls el

°6f norphol i ne- 4-carboxylic acid

6- (4-f 1l uorophenyl) - 5- oxo-7-( 2-
phendxsyavatibmbfothanphélingtd)cahodyliel hdiy 6Hacdubidphdrlypy-b26R0[ 1, 2-
aﬂiéﬁ)ﬂﬂmldiga}ﬂ) 2@%‘h§&ro-ﬁﬁgh-pyrézoﬁaﬂ 'ﬂ;]bﬁ&ol ’P}tl ester (43); A solution -

gpi:?ﬂglné-? %?Jrgc}xg@% 1;)? 4- ﬂ%or{J&? yl)?et(ﬂzz gﬁag?%&l% M“ﬁ#’&?’?f’@w)zl-

RS I' este :i.’ é@ﬁpp d)r2ﬁ7 mmg}} In @@gt@{lfonngrzlde @ Yis ﬁe'ged dyopwisy
ol CISFFPEHSI?E?‘T?WWMM@é mu3f $0% disgersighdenlingtalop Ridte.
menoiin elréhy@ofanas (3e3 i Aftar 10bura000 1OMhb ke tibreheas (Whined toC & 2 2
BddP dheSdpigs-bdifedlsblutidh B BeR4ueRtdnbd by Qiofliy Sdding BRirated NH,CI (4oo u).
‘r@&@th&ﬁ%ﬁn‘ié ﬂéﬁ@\’gd Qr?’d d’ﬁg golugdAzgﬁo%d lil rﬂﬁg ro% tem?%ratur‘e {'he reaction -

R el Yt e ol sy gboAGi THR B g e
IERHF P4 i 8B TRRLRJEYongaedL cuo e woiboipmediatfien! 5
HelRY eftdrd 47 m (32%eyielipdf trib idestrecirddost@sla felow/saKdlTH MR (zomMHz,

t:aameleas Wr £= 4. THL 1H)E0aLH Bm, IF), Flobl [t d 657 15,0516 /o (A 4

% :%ﬁé B 88EAL) @D g80 U8, 5%&@83}&3?%‘44 tﬁ'g
qnné'i) 'E%??L’Ef?f ?ﬂfz@&'s‘?sﬁ“%éi’&da%?nfau"eﬁ@ VL due
purified by Prep HPLC to afford 47 ng (32%yi el d) of
t he dbsihrdapest of Gategoryaibanalogsedldt@ns sihd dilalogh aviNlyRe fordida:
MHz, CDCI3) 6 8.46 (d, J = 4.9 Hz, 1 H), 7.47-7.18
(m 9H), 7.08 (t, J = 8.7 Hz, 2H), 6.89 (d, J = 4.9
Hz, 1 H, 5.66 (m 1 H, 4.16 (m 2H), 4.02 (d, J =
12.9 Hz, 1 H), 3.87 (dd, J = 12.9, 5.1 Hz, 1 H), 3.79-
3.30 (m 8H); HRVMS mz calcd for C27H25FNSC6 (MH )
518. 1840, found 518.1815. The third aspect of Category
1l anal ogs relates to am no anal ogs having the
formula: 57 1 2 MAR 2007 WD 2004/ 026878

PCTI US2003/ 008477 0 R1 | OR8
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NN\l NH RBb,,,,.
havi ng the fornul a - NH CHRG6b] Re,

.1\ Re

and R,

wherein R units are am nes

R5b, Re and

R8 are described herein belowin Table VIII. TABLE
VIII No. RR R R 311 4-fluorophenyl H phenyl nethyl
V8d Znodezkdrsior ophenyl H 4-fl uorophenyl mnet hybcrgsh@soosarr
4-f 1 uorophenyl H 2-am nophenyl nethyl 314

4-fl uorophenyl H 2-net hyl phenyl nethyl 315

4-f | uorophenyl H 4-nethyl phenyl nmethyl 316

4-f| uorophenyl H 4-net hoxyphenyl nethyl 317

4-f 1 uorophenyl. H 4-(pro@anesul fonyl ) phenyl nethyl

318 4-fluorophenyl H 3-be , 3] dl oxol -5-yl et hyl
319 4-fluorophenyl H pyrdi h- PR* et hyl 320

4-f | uorophenyl H pyrldl n-8-yI¥ nethyl 321

4-f 1 uorophenyl H H net \. 322 4-fluorophenyl H nethyl
met hyl 323 4-fluorophényl*H ethyl nethyl 324

4-f | uorophenyl H vinyl %jH 325 4-fluorophenyl H
cycl opropyl nmethyl 326 4-f/l uorophenyl H cycl ohexyl
met hyl 327 4-f|uoropheﬁ?ﬁlﬁ¥nethoxynethyI nmet hyl 328

X h hyl 32
Ao B BB R et Lo g NGB BT FonEtang 20

Aeseringe Pspimesippin Table #iipH net hyl 331 4-f 1 uor ophenyl

12 MAR 2007

met hyl phenyl nethyl 332 4-fluorophenyl nethyl

4-fl uorophenyl nethyl 3334l uor ophenyl net hyl

2@ ophert—retiy—7gB84—4—{+uorophgny—rethyl =5

2-net hyl phenyl pethyl 58 1 MAR 2001
311 4-fluoropheny! . H phenyl methyl
312 4-fluorophenyl H 4-fluorophenyl methyl. -
31_3 4-fluorophenyl H 2-aminophenyl methyl
314 4-fluorophenyl : H 2-methylphenyl methy!
315 4-fluorophenyl . H 4-methylphenyl methyl
"316 4-fluoropheny! . H 4-methoxyphenyl methyl
317 4-fluoropheny! .. H .| 4~(propanesulfonyi)phenyi methyl
318 - 4-fluorophenyi H 3-benzo[1,3]dioxol-5-y1 methyl -
319 4—ﬂudrophenyl : H . pyridin-2-yi methyl
320 |. 4-fluorophenyl . - H - pyridin-3-yl methyl - -
-321 4-fluorophenyl . |- H H methyl
322 4-fluorophenyl- H - methyl methyl
323 4-fluorophenyl H ethyl methyl
324 4-fluorophenyl H vinyl ‘methyl
325 4-fluorophenyl H " cyclopropyl méthyl
326 4-fluorophenyl H cyclohexyl methyl
327 4-fluorophenyl H methoxymethyl methyl
328 4-fluorophenyl H methoxyethyl methyl
329 4-fluorophenyl H 1-hydroxy-1-methylethyl methyl
330 4-fluorophenyl H -COzH methyl
331 4-fluorophenyl methyl phenyl methyl
332 4-fluorophenyl methyl 4-fluorophenyl methyl
333 4-fluorophenyi methyl 2-aminophenyl methyl
334 4-fluorophenyl methyl 2-methylphenyt methyl
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WD 2004/ 026878 PCTI US2003/ 008477 335 4-fl uorophenyl
nmet hyl 4- net hyi phenyl nethyl 336 4-fl uorophenyl 12 MAR 2007
nmet hyl 4- net hoxyphenyl methyl 337 4-fl uorophenyl

nmet hyl 4- (propanesui fonyl ) phenyl nethyl 338
wobkdowasophenyl met hyl 3-benzo[ 1, 3] di oxol - peyiis208bRit7
339 4-fl uorophenyl nethyl pyridin-2-yl nmethyl 340
4-fl uorophenyl nethyl pyridin-3-yl nethyl 341

4-fl uorophenyl methyl H nmethyl 342 4-fluorophenyl
met hyl nethyl nethyl 343 4-fluorophenyl nethyl ethyl
3ayl|  Bthdroghehyi ucrophtethw et hy|4 rMitH’yMl\enV(EI ny matfyd

énl-({abuc r OpﬁbStrdM'lenW nyl rrfé)h?lll SL’ UPIYJl-mHtjﬁéhxw bnquz;“ methyl

== uvynr o IICLII T .7 —OTTg

oo b o oot | 5qgen
4-$P udr shveiRheret hyl MeBYhoxy e CgIzoRaIima-5M349  methyl -
4-FP uor opvemgrieniret hy | methyihy di OXY- Jyddmetyy T et Ty methyny T |
5840 4+ Tlmale,piaﬁ;,nyl marn{gy,y, -CO2H "%ﬂ&)ﬁ'—a Fhe—afa uMahy,

WIH4(,,|| L’q‘!lﬂtﬂbljo £ +h aSP¢ bc GCat c\nnr\/ 1l —of a—ﬁ&-
presef fwn@??ykn r~nn'ﬁwh prepar pd ng ng tﬁe moE‘gt ure
il ned4 HEPREEW! el ow™SBYi nnilng wi teYht er medi at weths.

Bo¥ée | : :4ugrepheiyDH (28 mathReagent s anethgondi t1 gns: meiby
CH@4, Ag@ﬂomﬂﬂmﬂ darkmemﬂ I2Zhr—  BoRge OCHS T = ntiny

HEE” Za R Nort—A445—TReagepts—and—comndi-ti-ons-
(h\4 Q’Y‘I4’) A%‘W C ][n lr_e:fﬁ¥|f 2 h?%&laograpyﬁl 2 R 266'7)’]1
S oba BB EYbCt Us3aBA) 00ba77 vgohent — ) T ocPmetyl O
c ¥Y| drlsoroghepy| - | OCF®eththz 45 4@ethoxymethyl methyl
348 4-fluorophenyl - methyl methoxyethyl methyl-
349 4-fluorophenyl © methyl - 1-hydroxy-1-methylethyl | methyl’
350 4-fluorophenyi “methyl " -COzH methyl

The analogs which comprise the third aspect of Category il of the present invention can
be prepared using the procedure outlined herein below beginning with intermediate 28.

Boc_ ;  Boc
o che”

. 28 44
Reagents and conditions: (a) CHal, Ag,0, DMF, dark, rt,12 hr.

Boc H
Cbz” ~ Cbz”

a4 ' 45
Reagents and conditions: (b) SOCI;, MeOH; 0 °C to rt, 12 hr.
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Reagents and conditions: (c) RCOCI, NaOH rt, 6 hr. F

/' 1 O:cudDCi-b Cbhz f~1/ 46 47 Reagents and 12 MAR 2007

conditions: (6) H2: Pd/C, MeOCH, rt,, 3 hr. F FOOO
GW-\ N& + e OOCFb N O N FA\ ~I 47 N SCH3 NN
WBChofio2668 Reagents and Conditions: (e) Na@g

o e or ot i B0 6 %0 08 ) Foors USR]
SCF}~ 1~~\ SCE 48 49 Reagents and Conditions: (h)
NaH, DM, 0 Ctot, 2 hr. 60 1 2 MAR 2007 WO

12004/ 026878 PCT/ US2003/ 008477 OO0 FOC g-- F OCH3 NN
SCH3 SC2CF6 49 50 Reagents and fonditi ons (g)

m chkor oper benzoi ¢ _acid; CH2Cl 2; rt m nQ

- Fodn, OCH3 SCRCF6 ¢
Cbz” ::>_ OCHs

45
Reagents and condltions: (c) RCOCI, NaOH; rt, 6 hr.

m m

Z

OCH3 )

46 47
- Reagents and conditions: (6) Hz: Pd/C, MeOH; rt,, 3 hr.

SCH;, | SN
SCH,

. 48
Reagents and Conditions: (e) NaOH: CH,Cl/water, rt 4 hr.

. SN
| N)\
SCH,
48 49
Reagents and Conditions: (h) NaH, DMF; 0°C to t, 2 hr.
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50 LOCF6 51 Reagents and Conditions: (h) toluene:

120 C 2 hr. EXAMPLE 13 2-(4-fl

uor oahenvl ) - 6- net hoxv- 3-f 2- (2-(S) - net hoxv- | 12 MAR 2007
- et hvl et hvl am no) - pvrim di n-4-vl1-6. 7-

wWohadoRsARH pvrazol oll. 2- al pyrazol - 1-one ( 3¢}us2003/008477
Preparati on of
2-[2-(4-fluorophenyl)acetyl]-4-nmethoxy-pyrazolidi ne-1-
carboxylic acid benzyl ester (44):

2-[2-(4-Fl uorophenyl )acetyl ] -4-hydroxy-pyrazolidine-1-
carboxylic aciod benzyl ester, 28, (2.55 g, 7.91 nmol)

i s di ssokxed iYa_diyret hyl f or mam de bt hyl

i odi de vay ,tﬁcﬁmﬁﬂblg! | F-8 Ol I'Towed-dap,
silver . g, 15.8 mol). k k~<'s cover
wth foil stirred overnight i e (absence of
light. ' ion mxture is pouredfinih ether (150

m.). The m e is stirred vigorous t room
tenperature and ¥ tered through a pad of Se€tite. The
filtrate is waghed with water (2 X 150 niy) and brine

Concent rarent i e BRkdH b G kBTG, o

the desired product as a yellow, clear oil.

Prepar ati on of¢Q -0
a yrazolidin
| OCH,
razol i di ne- 1-

| )acetyl]-4-(
6 ci d—g@hzylh gsf

g, 7.64 mol)

Md t he

2-[2-(4- or ophenyl ) acetyl ] - 4-
carboxylic agrd benzyl ester,

i s dissolved inmet hyl al cohol
solution 61 2007 WD 2004/ 026 w

PCT/ US2003/ 008477°Cdol ed to O C. Thionyl gl:l(/ori de
(5.58 mL, 76.4 mdol) is added dropwi seperitfg®
reaction is allowed to warmto roomtenperature

overni ght. The reaction solution is concentrated In
vacuo to affg?ageg‘.sﬁ“f%"cftgg%/gr‘%'@?"&)u%fcztrﬁ‘e desi red
product as the HO salt as an off-white solid.
Preparati on of EXAMPLE 13
22-{4glu§r4)g| !ﬁdnﬂgﬁ-@ﬁmh}ml 81 idtihoxd-1 FREHIGRYIaRMb AR Anldfi4dfiely-
car boxylic aci i :_
2-12-(4-Fl uorog RSB Yradil =9 2’” ne ) -pyrazolidin
e-l-carboxylic acid benzyl ester, 45, (8.81 g, 32.3
mol ) Preearation of 2-@-¢efuorepbiingbrcefy ibfrmethexyey(aid@ingdt arbdxylic acid
fobazpreaph@ay b-gac(@FyibrophbryMobtiiRs-Hybroxd byrzolidhe-1amB@lc)acid Senzyl :
actdess, Lk L 9we sﬁiségp{gd iﬁ\hiﬁ&h&ﬁ&Hﬁmiﬁ@{WHPQletﬂ{l iodi?eo(ﬁi.bfm, o
L rred vigorously

roxl de ... The ure 1's ) )
1Sk B Blea P g b 80 el e ek sy e ol
@tirreg pyonialil 1t e ebiserae ef Hehhelinm eprion migtare iplppurerielo elhes IERIMIL The

Vvertuesy is ¢tre@vigatolsly aT tvem teanqeratareand fillgrext throwggh @ éd i Célied Thd flitfate
Ghi viabHe@ iR Wken @156 ALPan@EHAe (T60 mL)TdHEd SOEBAINS SIS, BiRRIdGnd

I i tdhoRY '

BBl o BAE: 'l B YT AL SRS B8 6.
sodiumsulfate, filtered and concentrated in vacuo to
af f orRfepapation of 2J2-(4flverogkeyliacetylb4-Hehpthoxr pyazolidingt-garboxytic
taél@ béhizyl esthir (ﬂ):ai-ﬁt(i-ﬂmroﬁﬁcenyl)acetyl]-4-methoxy—pyrazol_ldln_e—1 -carboxylic acid
ﬁgr{ﬁy‘e} é{tﬁ%{(ﬂg}:@ P8} thindiy i 45RO AryPNdoRS B nd) dha the Yot h2
[2-(4-F uor ophenyl ) acetyl ] -6411- nmet hoxy- pyrazol i di ne-1-ca
rboxylic acid benzyl ester,” 46, (12.0g, 32.2



mmol ) is dissolved in nmethyl alcohol (300 niL). The

flask is flushed with nitrogen and charged with 10% 12 MAR 2007
pal | adi um on carbon (1.2 g). The reaction mxture Is

stirred vigorously at roomtenperature under |

wb pogmeese of hydrogen gas for 3 hours. Theriid96/h0845

flushed with nitrogen and the reaction mxture

filtered through a pad of Celite, rinsing with ethyl

acetate (100 nmL). The filtrate Is concentrated In

vacuo to afford 7.67 g of the desired product as a

\coglesideld ;C. Ghiedt chibiide.(5.58melp 8. xtirn@)is sibled dropwise and the reaction is

?a"&VA!EFfd waed B Mﬁ‘l%p}mire[o%rﬁ@t hRX Yeadiod saiulidhlid Bohcaitiated fh%cug%
réffmi g b & (96% plﬁ{é’eil)e? ﬁrro%ﬁ?lth%l l-'&?sa& a&l an]off al"nlpe si %n e 8):

uor o yrazoll
et hanone 47, (7.67 g, 32.2 mml ) and
2- met ﬁ';?P?I%FM‘Gﬁ%rlz-(bwcrwmyn@ewll-émeMVr@mdmeH@rbéﬂlld_acld
henzyNd3ted (4B)TR![I-(4 EFuBrofHemBaetyiBLl (4infbtHaiyd-PlrobRine i -baveié R0

roea eaerqsfs(s% ys%néqﬂséakgoqnmaﬁor@%gm Punﬂroxgﬁﬁ e

(““°f%P“e“é ceéyﬂ“?’ e %?%orp'a%i)gﬁ Aadioloyssne p gaearaneer o
RO OR {50 P BiLfeds v utgereusmat ROTGtHMeRRIES {96 hours.
Joelieastvrciadibehaithalicslobméthape (20q L) @nd Wesieed Withxwater €00 ®L). The
exjiido@0dyerds ddrided ditCdidhRfoMBIRANE Ye2006nLX BHaQorhBinkd orddhR: layers are
Q\%ﬂ% Wﬁ\d\i"/oé’qg&% &) |Lrﬂ¥%£o%ate QJ u%ond(Eéoglg.) n\é%nne m??? dri C?mover

Ju suﬁ EILFB”F t g AR ?-.
o ete, leep aod cgpeeniete Bupeep f°@&°’6f‘2ﬁﬁé g?srrfd@&’dwaﬂa to
r'sswh_é%ahe/ ethyl acetate to 100% et hyl acetate) to - -
afford 10.3 g of the desired product as a brown,

Vi SCOpySpdvation of X-@Rdsradtiefy)-14-methoxy- pyrazolldm -1.yl)-ethanone (47): 2

%2 ﬁ(dilualjo?\ (gjﬁe cg IIW antho(é(y w?azgﬁ X 1 carl;oxyllc ac dn:r\énzyllélL:t]:araﬂiy 112 5)3/ 54 {n

AT 5 B4R BYPIY GO0k} Ty Sestf Mgt ptrggn smcraroed it
48% BT"F@H“ ijcargor((gf 28) Jbg rgmw*tgre ¢ sfrgd vigordyelxat r@m temperature

(uBderrbatingdpband ¢f aydydgerpgas fond itburs o THe-flasklidfnshgl Jipyitraged lahdtha1€- 1
réakton AixiRITRGSY thrﬂ@h a é)d el rIn&n@\ath ladetatd 110b: n;r.) %8 fitateis
%Ben?rth{ in vyc\g tg Q@, J pe%%%?ﬁygp%]o%d %&%@ E? clear oil.

di met hy formam /tetra uran I'S "added
dropwi se to a 0 C suspensi on of SOdI um hydri de (230
ng of Prapasation eff Z{f&@paserbanyl -Idrmethext-2-@imethySulfaBylpymirhiing-t
daryeiyhpyirdzolidirgerti-yijethabidhe 48): . 2-(4-Alubregheml) Qe &hor§-pyehz&lidinH Jsmi
RihbrdRd, 47, ?)d67§;0§2l-2tn'mqm a‘\dsz HWQQW p)’ﬁ%ldﬁle@@ér@oq 1bﬁldr19@(99i .g,6

215_3 me?]?] 9 dlg‘s.lgll’ledolrgds c{hHroPetHaneg@O mL). %‘F@%qﬁ%‘uéﬁ “ﬂ‘i"l g?,?dlsm

Ay 2q BL) ispdiadsteesly YRasiitan ipae andihednixtoreis strigd ecraysly at
rAoRttentperaju ferdhewss tTheuteedtion indivtad with 58%rtudohsesodiars cdrioaatd solution -
(113 THeenhelird bl &xtrectatwlith digllofiyrlethae@s R D& riLl. e Bdrmibined b1§anic layers
gﬂe)&ﬁé&ro r hﬁgr}é@ﬁ? Qﬂ’atg\"f ii d%n@&ar‘l Eﬂ % ﬁgg%&%ﬁ he %n‘a!ielﬂ;\été?lgl

% )?Prﬁ'nérlg/ oV, dermk‘taw ‘P tf) Hgsex r&e et%g{n‘ ?tﬁto 80"/’5l %hyﬁi?tate)-mé%rd 10390f
B‘SH‘Eﬁ"ﬂ’e‘Wdﬁ?‘@%m?r@”"l-‘&%?@F@ are dried over magnesium - -
sulfate, filtered and concentrated in vacuo. The

Cr udepregatatbn &¥2-(3-AudpdPhbryl) B0ndMeRy- 3-@ .hétmsulﬂyu ,(y;hm%ﬁuﬁéﬁ

g@g{fgggf}rgzoaﬁ.% ag?%aq P1t &e%%gﬁ nEPon d% a ﬂ*lorc%pﬁenylg Eymethaxy 2-
%Pyaﬂ'd'a?ﬁfﬁg@”@mﬂam'ﬂ“@b g}-%{lfapgm 48¢(2.04 g, 5.22 mmol) in 1:1

4- quorophenyI) netho%¥ - (2- met hanesui f onyl - pyri
in-4-yl)-

di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol - 1-one (50):

4- Fl uor ophenyl ) - 6- net hoxy- 3- (2

hyl sul fanyl - pyri m di n-4-yl)-6, 7-di hydr o- 5H pyrazol o
, 2-a] pyrazol -1-one, 49, (1. 10 g 2.95 mol) Is
luted with dichl or omet hane (60 nL).

Chl or operbenzoic acid (662 ng of -77% purity,

(
di
7-
(
t

2
m
6,
2-
ne
[1
di
3-



2.95 nmol) Is added all at once to the yellow
suspension. After 20 mn, additional 3-

chl or oper benzoi ¢ acid (240 ng, 1.07 nmmol) Is added. 12 MAR 2007
After 10 mnutes, the clear, yellow reaction solution
wo pauced i n a 10% aqueous sol ution of S OGP 2003/008477
bisulfite (60 nL). The layers are separated and the
aqueous | ayer extracted with dichloromethane (2 X 50
m.). The conbined organic |ayers are washed with a
saturated aqueous sol ution of sodium bi carbonate (2 X
Slinethiyljormandifeiterelhyorstaran 830 ehL)tsRdged drépvBe tofaiol°t 6WsB&hsiad sodium

- a9diRento A &#d ed% dlypf%%léﬁ)m'hﬁheéf diyA n%n‘})ﬁ rn@ne@&lfeﬁnﬂn&éiﬁérﬂﬁ) of

tp!ﬂ@r 2 ho £t%38 %%@-9 :]ge§ yolutlon)ﬁ% quencﬁgﬂy |§|P (E%qg& 3?8 ﬁatlg%/ted aqueous

| d.
ioltlt PN f)flfgllm(gﬂ%ﬂwnjie mIIT)etTH?)W bsth Zen(oze @}1 _ﬂ]qﬁglﬁlgly@llo\[vad to
B resmiigPaigiureo Fhgreactiamimiitune 4 copbdntraied/n whictvyanid the fblitay r az
- oésbipd dildtedn}ith pihgl AcHtatel(1 TBme.). (Thd Inixtuzeri€ Washed with a saturated aqueous. . . .
Fsbitdh SRARBMIN Crﬁmm‘i% o Q:ﬁxegﬁ@ ‘apea E% L:t%%“%%fhﬂ%g ht (g &N

gg%yi(zrrje?%)%blgw Eﬁgyers epé/cgie cgj_/!e oﬁ;{;ﬁgh lura P Pé filtered and concentrated o

najreus. 3 eTath?t iR @R o sifa of! Gs%bﬁ@wacemteazsmov} t0|28%
mthUta@@inMtfwhcetm)Merd (110 (576)yield)df the Mbskéd pradiudt Ss dh@ahgecbilt O
120 C for 2 hours. The orange solution is aI |l owed to

cool ﬁr@pa‘ﬁ@%ftﬂm@d’rﬂh%ﬁ) eQﬁéu‘iU $ % ﬁ%&%ggmf cl)'lrr]n dim-% yI?

AR A R
metbﬂwﬁnﬂ'wwr@miww T trerhlepyrazoola R Elnyrarobise, 49, (010 d, Ro5
o) s @lithited mitddiehtoroasthane {B0URLY. ESCHRRSpery@ziOidIEBR g of ~’er/° BLNB
QBQQmoINHdeemg (%):e t@ thg yJiglN gugpens]on er }0 ﬁ% adgjtiopal
(: lognel?g{]zmgac% (%‘t% H;/'nlm @a’d%ed 81% q,rhlautes Jthe_cl§r @ell% rezl;%_lon
Eg] on4 %d?lre(j ina 1£Aﬁ5;ueo% sgbﬂo OfGEd mlsugﬁ)(so rrs_) 4T5|e (a&rs ae 4 ¢

: aratzi’-ﬂ"d tl'g aal%eowssl'ayer@pb'actegwlglgilcblg‘omglpqpe (2K PHLY. drhe gombinéd 6
P{ganic3afprs aneimiaBenyith asatliretdd dqueou RMBRGIFSDILR bic4rbdriaty (2 X 50 mL), -
4ribd 0EBebiium satdtefhiitérddland Eshbentr&ieh idvadud WNRorIQR8 mg M@ mixture of the
SRRR SRR LiRERASL MORARI. YRLG bS] g ate 10,

whi ch conprises a 6- ylene unit, T owi ng
analo can be repared usi ng the sane procedures as
out|i ﬁ@draﬂg} ‘gﬁ‘f -Buorphenyl)-6-methoxy-3-[2-(2-(S)-methoxy-1-
@g;mug@gh% yﬂﬁmﬁwrbenzyﬁzj@% £ %pﬁrﬁophemkn 124
FIGaPdpRahyIF6-m¥thakiis athNésuifbhitbyirnfamal )'6 +d ydro 5H-pyrazolo[ o
e o g%gﬂ%%ﬂ R gt .
ls_l_dil)lutgd wlt? %(16 rBL)O esnbftlse le Mateg %120 5 fon? r()grs T_’peH)
gangg sqiugion liallp})led tgcogigo foefm temparpturg prior § cdncérdtrition i vaDe B gB&an
grange RbRiye. ‘rg@?\gg pﬁ&ézmurlmhgéfgégst’ég ﬁ; %91 E’Jﬁhyl ?})coh%ﬁhl&la)
thdne) téatRatss of the 5%5 re ellowbolid) H
ﬁﬁ?cé&}ﬁa 16 l?:;.?f SR e b ch.‘?”a 5"555(?1 ZeH) c};ﬁ{,{éegﬁgf §§

St D75 =3Oy i (B T A S SHILEHS U=

4.6 Hzg2H) 2 (s » 3.393s, 3¢ - edd okmrB e, SHYSRMSOn/DeatEp for ©::iERNO,
(MaIN 4 0aniony found 414.1945,
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2- (4- Fl uor ophenyl ) - 6- hydr oxy- 6- hydr oxynet hyl - 3- ( 2- phen
oxypyrimidin-4-yl)-6,7-di hydro-

5H pyrazol o[ 1, 2- a] pyrazol - 1-one, 54; 1H NVR ( DVSO- d6,
300 MHz) 6 3.41-3.52 (m 2H), 3.72- 3.86 (m 3H), 3.94
\@d2001/015b78\]: 11. 1 HZ), 5.23 (t, 1 H, J= 5. ;C’Hﬁézoo:;%ogz-h
(s, 1 H, 7.06 (d, 1 H J=4.8 Hz), 7.18-7.34 (m
5H), 7.40-7.50 (m 4H), 8.69 (d, 1 H J= 4.8 Hz).' ESI
M5: nmiz (rel Intensity) 435.32 (100, M +H) Anal.

Cal cul ated for C23H1I9FNAO4 0.5H20: C, 62.30; H. 4.55;

N, 12.UsBg nttoadiate 1@CwhictGdm@B8es ad-methylbds unly.thelidiodlidg an&bd 2k be

Corefany Déky t@fsathbSroddB@&RR butinBy RN #B6VeVhi Ch can be
prepared by the procedures or nodifications thereof

di scl her ei n above include the foll
2. (5. AU ReaONA T MHGTa Cment Reistypgr iin oy

i Jihygro-pH-girarplalt B-clBiazolt-ane izOH NURZEDGY popmazpls- 1.600018H, J=6.9 -

2Hzo 45 (ad @HOBNIB19YA4)H2135.0825.{5Gm 22M), 15.28 BPIH), 683Gk, 1H), 6.38 (d, 1H, o=
l ) I42‘) VloB2f 03 Y, ﬁlh)mf bt 5o, b8 o/ 1l W PRS- ril P L BARk9-

szFs%oﬂ%Eggahé T')}%%“df%a Y31 | uor ophenoxy) pyri ni di n-4-y
I) 6, 7- di hydr o- SH pyrazol o-[ 1, 2- a] pyrazol - 1-one;
2- (4- teroadiafete papl s)so Be (xRizéunder stinvertd layHdipbie NYINg Yo theBckbina
- Herelhl bliow udingtd oy Blafor@ iRk Hhéfn%élgtla G3] 1, 2- a] pyrazol - 1-one;
2- (2, 4-di fl uor ophenyl) - 3- (2- phenoxy- pyr | mi di n- 4-yi) - 6,
7-dl hydr o- 5H-pyrazo|o [l ,2-a]pyrazol- 1-one; 64 1 2
MAR 2007 WD 201 78 PCT/ U 77
2-(4-fluorophen @’FZ (7F-—c'hloro )pyrimdin-4-y
l)-6, 7-di hydro pyrazol o-[ 1, Zbz"a] pyraQ'cbI-l one
2- (4-Fluorophenyl')-3-{2-[1- (R, S)-(4-41 uorophenyl) et hyl

SRR Lellopoda i T o7l >

12 MAR 2007

2- [ 4- FEHugropendy ed}?fﬂé’ﬁ r"ydf%vfbstfay' B PherPRpmingp)-S) F#dpxﬂrcaz

AHopyrazopl Zaipyrazo-bbre] 54y HNMRADMEO-¢li; BOOMHz) & 3.41-3.52 (m, 2H), 3.72-:
yalsarh, 138}, 3.p4 @PIHOWE 18.188)] b3 (t, 1H, J= 5.7 Hz), 5.71 (s, 1H), 7.06 (d, 1H, J= 4.8 Hz)

%1843k gn %ﬁb ﬂdJPd‘oQH 6led @374 @Hz; FetVAele %(reﬁhten"fty?)f'ss%? y

;f&]m 2%h ﬁlycrﬁ?:alated flr:f;f gsl%)p{) g“i‘én? §230; H, 4.55; N, 12.63. Found: G,
fZE'ﬁ”F‘} Fdpfknyl ) -3- (2- ([ | .
, 3, 4] thi adl azol - 2-yl ami no) pyri m di n-4-yl ) -6, 7-di hydr o-
5 H  pYthazabmo]rilis 2f-tite] ppasértB@htioh whittEcan be prepared by the procedures or
Znofificafion $1@&r64? BiSdBEbd rerin{zBovb hBYdeinfd f&ll&vlé yl et hyl -

| noj py 1
Dyr 220 tr[mi&r%ndlrgi ﬁengi ZJ-(F gll’xenoxH gyr%?dgnA -y
2- (4-Fl uoPB PrEENYIf- 3- [ ( 2- met hoxypr opyl ami no) pyri mi di n-
4-y| 126 quephenys- @(%PlningMM*b:[lm)erimurﬁym-aZ{dIhydro-sfawezolo-
. [1,2-a)pyrazol-1-one; :
2-(4-fluorophenyl)-3-[2-(3- ﬂuorophenoxy)pyrlmidm-4-yl) 8,7-dihydro-5H-pyrazolo-[1,2-
ajpyrazol-1-one;
2-(4-fluorophenyl)-3-[2-(2,4- dlmethylphenoxy)pynmldln-4 -y1)-6,7-dihydro- 5H-pyrazolo [1,2-
alpyrazol-1-one;
2-(2,4-difluorophenyl)-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-{1 \2-a]pyrazol-
1-one;

,7-dihydro-6H-pyrazolo-{1,2-



2- (4- Fl uorophenyl )-3-(2-[(furan-2-yl nmethyl )am
| nolpyrimld I n-4-yl]-6, 7-di hydro-5H

pyrazol o[ 1, 2- a] pyr azol - 1- one; _ 12 MAR 2007
2- (4-Fl uorophenyl)-3-{2-[(3-benzo[ 1, 3] di oxol -5-yl)am n
Wb Boohbgs4d! n-4-yl]-6, 7-di hydro-5H PCT/US2003/008477

pyrazol o[ 1, 2- a] pyr azol - 1- one;

2- (4- Fl uor ophenyl)-3-{2-[(1-(propane-1

-sul fonyl ) pi perl di n-4-yl am no] pyri m di n-4-yl]-6, 7-
di hydr o- 5H pyrazol o[ 1, 2-a] pyrazol -1 -one; and

2- (4- BHatuoapheayma--(42chibdpeAoxiiby@inan ) 8 M2y ddBH-syRk M, 2-
i no] pyri m gikmda¥hd - 6, 7- di hydr o- 5H

pﬁr Iag %T%’ahad QLI?X—E%‘F 24 S)i? {Rloro%henyﬁe}!t‘lyﬁ ]ﬁglmgglﬁ{’\ﬂgﬁadgydro-

accor di ng ¥6 Vf‘ﬂ@“ APlevEzh!-oPivent i on have t he gener al
scaf f BHHRIFamphentii3-bxor6:Teihadro-8H,9-pyreBold[1,3-alpyrzblAN-biimidini2-
| the fir sganadp@edioniacitthi ch rel ates to conmpounds

havi ng.(4-pes-Flor L
o T PR ?ﬁﬁg:&éﬁ J"id“iﬁ* AEpERES2 s oo’@%%ﬁé?fg
PCT/ US2003) /*’GH‘&? Nk?rop'??aﬁ 851 4-fluoro henyl phenyl
352 427(4-{learpprehi-® 3ﬁltma9|ae>b%éwmo>pmgnﬂw?¢ Udhweretseny |
3- f | uor ophreregdiol1.38eyragelfitonmr ophenyl 4-f | uor ophenyl 355
4- f | uenopiepydnyRs-hperapiymayli)amd&s ridih 4 yps eaRrirydH.
3- ?Ihl or opfwgyd,on giiyraé?.lﬁloygr ophenyl g chl or ophenylh 358
4- di.f | uor en
2, 6- dQéfﬁ%?%“m R o SRR At AR 2
3,5-diflu Q?Bﬁ%ﬁﬁ'l‘e 361 4-fl uorophenyl
2, 4, 6244 Fiforapbrng phigrifuran-23B@th)afminglpyrioginei+b, 7-dihydro-5H-
2, 4- di chl aiyapdtere/dipyrazol-1-one;
2-(4-Fluorophenyl)-3-{2- [(3 -benzo[1,3]dioxol-5-yl)amino]pyrimidin-4-y]-6 7-d|hydro 5H-
pyrazolo{1 2-a]pyrazol -1-one; .
2-(4-Fluorophenyl)-3<{2-[(1 -(propane-1 sulfonyl)plperldln-4-y|amino]pyrlmidin-4 -yi]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one; and
2-(4-Fluorophenyl)-3-{2-(4-methoxybenzylamino)amino]pyrimidin-4-yi]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one. '

Category IV of the Inflammatory cytokine release inhibiting compounds according to the
present invention have the general scaffold having the formula:

the first aspect of which relates to compounds having the R' and R* units as defined herein below .
in Table IX. '

TABLE IX
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2, 6-di chl orophenyl 364

365 4-fluorophenyl 12 MAR 2007
napht hyl en- 1

368

363 4-f| uor ophenyl
4-f 1 uorophenyl 3, 5-di chl or ophenyl
2,4,6-trichl orophenyl 366 4-fl uorophenyl

-yl 367 4-fluorophenyl naphthyl en-2-yl
wohbuoreeshenyl 2-am nophenyl 369 4-fl uor eph®Bébsessr7
3-am nophenyl 370 4-fluorophenyl 4-am nophenyl 371
4-f | uorophenyl 2-cyanophenyl 372 4-fl uorophenyl
3-cyanophenyl 373 4-fluorophenyl 4-cyanophenyl 374

4-f| uorophenyl 2-nethyl phenyl 375 4-f| uorophenyl

3- net hyl phenyNo. 376 4-fl®or opheryl 4- nethylphenyl 377
4- f|UETODhPHYMﬂZ-IELHQMMQRQQNI 578*4 Imﬁ n33::!¥1|
S L .77 T NI
4-f1 uor ophenyt® 4-netﬂd%?ﬁﬁ@ﬁbxy 382 Hluprophspbpheny|
2- (N- acyl ami n&fphenyl4-fugedenyt f | Jor ophéefuglophenyl
3-(N-acyl ai rsp PRENYT2-fudBgherdi 1 17O QE@Pﬁophenyl
PR ENREANN W A T AB NAS o
2008] 026875 P Lo DA IPEBY 3d6 4. rsreesReny |
4- (et hanesyl f8Ryl ) phdrfiyerophgsl7 4-f | uck4gflvengnenyl
4-(p_ropane5uf:fslemy )phmngrbpher@BS Z.TI Lm&m&eﬁh)éhyl
51111 o bty pomei= 380 4L o SR
A-trifluor hmethyl Dhe ﬂ“°r°p§§ﬂ' 4-1| uo?é‘g HEygpheny
3, 5- bi s(tr | f13§8r ojret HyfHyemhenlyi  [302 24-dchigeprepheny |
3-benzo[ 1, B] di6dx 0|l - 54yilioropB& 3- {1 I T [26aicRbbpHepneny]
phenyl 394[3-3X T T UOTRLISFhEHETY 2-f3i5%h|%éhghw=

365 _ 4-fluorophenyl 2,4,6-trichlorophenyl

366 4-fluorophenyl naphthylen-1-y!

367 4-fluorophenyl naphthylen-2-yl

368 4-fluorophenyl 2-aminophenyl

369 ' 4;f|uorophenyl 3-aminophenyl

370 4-fluorophenyl 4-aminopheny!

371 4-fluorophenyi 2-cyanophen)\ll

372 4-fluorophenyl 3-cyanophenyl

373 4-fluorophenyl 4-cyanophenyl

374 4-fluorophenyl 2-methylphenyl

375 4-fluorophenyl 3-methylphenyl

376 4-fluorophenyl 4-methylphenyl

377 4-fluorophenyl 2-methoxypheny!

378 4-fluorophenyl 3-methoxypheny}

379 - 4-fluorophenyl 4-methoxypheny!

380 4-fluorophenyl 2-methoxyphenoxy

381 4-fluoropheny! 4-methoxyphenoxy

_ 382 4_-ﬂuorophenyl 2-(N-acylamino)phenyl

383 4-fluorophenyl 3-(N-acylamino)phenyl

384 4-fluorophenyl 4-(N-acylamino)phenyi

385 4-fluorophenyl 4-(methanesulfonyl)phenyl
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395 3-trifluonet hyl phenyl 3-fluorophenyl 396
3-trifluonethyi phenyl 4-fluorophenyl 397
3-trifluonethyi phenyl 2-chl orophenyl 398
3-trifluonethyi phenyl 3-chlorophenyl 399
Wobdoublssr@net hyl phenyl 4-chi orophenyl 400 perys2o0s/008477
3-trifluonethyl phenyl 2,4-difluorophenyl 401
3-trifluonethyl phenyl 2,6-d iuorophenyl 402 .
3-trifluonmethyl phenyl 3,5-difluorophenyl 403
3-trifluonethyl phenyl 2,4,6-trifluorophenyl 404
3-trifl uomgt 3EF pheny4-iordpheliychl gr opletmesuiforihenyi
3-trifl uonmet asr phenyl4-ﬂdor6phehypn| rqgé}wésu,foﬁwg,enyl
3-tri fl uomethgiphenyt |||\|u_
3 trifluomse b!%BB P Y 4 ﬂt?or%)héﬂyl"r - grt‘rMU?ﬁometr‘ylpheﬂgs
3-trifluompt iy nvI4 THAPREPY i en- 1 3yiflororestviphenyi
3-trifluonpt B9 phenyl*ﬂPm%!fmyl e- 2 4yriflucratiethyipheny!
3-trifluongt Fﬁpi phenyl4-ﬂaor®mu9|ophe m)d-bls(tﬁﬂbdromethyl)phenyl
3-trifluong A i G A AT T TRy
3-trifluonpthylph ﬂm;n ~4- am-noph 4
.3-trifluo 3?3 i (L YT TT,
3-trifluongt B phe 3rt”f'8°'%€3h¥'n*eﬁpﬂenyl A4%orophenyi
3-trifluongt 99 phenydnﬂudlmewlalmph(=nyl 34Iilubophenyl
3-trifluongt r3y¢ P emy,amumétﬂg;,rpﬁéwp Tenyt—75 gfhenyl
3-trifluonethy C'éitr’uﬂu‘fne 7 hyi-phenyl LS |
.3-triflu .{1\“ ? ’T‘Pethﬁv oheﬁ\ﬂ' %Ty

3-trifl uongt ﬁ@q pi‘eﬁﬂ"“%"%‘?’m&y hheny B-chlarompenyl
3-trifl uomet 893 phHelyriflu@rethgibheop y 3!’1€ny!4-chlél=€ﬁh?nyln
3-trifl uonethayd pr erayﬁﬂud,lnem?;,ﬁé@gy nengm Fboroptergt VAR 2007
WD 2004/ 02687 PETalEaS03 %§47 % S-difuoropheny] :
3-trifl uonethyl pheny E@ henon APh
3-trifl uonget F?f ph eﬁ@’ﬂ“ﬂ‘ef?ﬂ?’ﬁ&ky bhengRyifluagphenyl
3-trifluonet KA pHedyiiuagnstrpheey| Ani s GFapphend] 25
3-trifl uomlét IV p'r'enylﬂuoaweghi_x!aramyl AMm nz)-ﬁﬂﬂdﬁbﬂ]enyﬂdb
3-trifluo NeBYfudtrethliprary | M Ilysﬂmd'ldpheny'

406 3-trifluomethylphenyi 3,5-dichlorophenyl

407 3-trifluomethylphenyl 2,4,6-trichlorophenyl

408 3-trifluomethylphenyl - naphthylen-1-yl

409 | 3-trifluomethylphenyl naphthylen-2-yl

410 3-trifluomethylphenyl 2-aminophenyl

411 - 3-trifluomethylphenyl 3-aminophenyl

412 3-trifluomethyiphenyl 4-aminophenyl

413 | 3-trifluomethyiphenyl - 2-cyanopheny!

414 3-trifluomethylphengl 3-cyanophenyl

415 3-trifluomethylphenyl 4-cyanophenyl

416 3-trifluomethylphenyl 2-methyiphenyl

417 3-trifluomethylphenyt - 3-methylphenyl

418 - 3-trifluomethylphenyl 4-methylphenyl

419 - 3-trifluomethylphenyl 2-methoxyphenyl

420 | 3-trifluomethylphenyl 3-methoxyphenyl

421 3-trifluomethylphenyl 4-methoxyphenyt
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427 3-trifluonethyl phenyl
428 3-trifluonet hyl phenyl
429 3-trifl uomet hyl phenyl
430 3-trifl uonethyl phenyl
@obtwaihicesnet hyl phenyl
3-trifluonethyl phenyl
3-trifluonethyl phenyl
434 3-trifluonethyl phenyl

compounds

4-(
4-(
4- (
2-
3-trifl

433
5-yl

met hanesul f onyl ) phenyl
et hanesul f onyl ) phenyl
pr opanesul f onyl ) phenyl
rifluoromethyl phenyl
uor om et hyl
4-trifluoronethyi phenyl
3,5-b is(trifluoronethyl)phenyl
3- benzo[ 1, 3] di oxol -
whi ch conprise the first aspect of the

431

PRRRYI003/088%7

The'

Cat egory |

V cd8po

u ricigfiueragthylplenylpr e p arexdthbyypiichexy SChé¢ne

outline be owzmtl

[l 3Zthfﬁl@ndtﬂ}'fp&fnﬂe

atre

4\

th

N\

n

hi ent

starting m
SRCH3 5 b
NaH THF: teffux

t qu; atT

| J 1\
3 fubmetiishenii | F

LN

2- AN—acyl(amTo)'%hen)‘l i n

N\

1 Spipfluomeihyirigpy £

1 4 3-(N-acylamfno)phenyl

2- (4- Fl uor

h- FR&nV| )Hueretyhkand| 4m AGN-acyemne)oheny 4-

7-di hvdro.

H-4ax I Az GRuordelhyighenliP)

r thades Dphehyl -

Preparatio
2-(4-fl uor

™Qbg

nhen\

N b R

4
| g hanesuforyiphenyt

, 7-dI hydr of SB py

A

r &SR5pPanestiqpyphsmy) - ]

sol ution of &9 I

n@-igonieghyienyi 1

3424rfermelwIphERE (

m-) is addedl Ng

H?(mu@ﬂetl‘glpheﬂ:yl 0

) miﬂl)oronféfhplﬁ’fenyfﬁ[l

(¢

the m xturg g8 5
2 MAR 2007—Wa-24

'3ltr'lﬂu6fﬁetrzlﬂﬁé'd t

04/ 0268 []

B T

1520073

quorophenvI\ - (12

2 Sitpemetviahenyl

1§|5'b5{}ffﬂf’?f?fmﬂw')%9'vﬁ

-6,7

- di hydr o- 5 H 4% az

o Rfomeihyphep

b ol 3-hengni3ldigxol5y{ 0.

D5 g,

0. 67 mmol) is add

ed to the reac

Ion mXxture. The

r eact Therkompolide vhicH dmpRathe ﬂrsﬁa@peﬁ:ﬁf ihb‘lfatéb@ﬁ} v &%5&1&4@‘ 2

rebaélec;r @%e@:ﬂgﬁu BlﬁhnL §elcm Jtll‘iﬂn?

and extract

ed wt

ﬂteW, e‘&'gte @

W ce Wt
organi ¢ | ayers are conbi ned, dried over
concentrated In vacuo to :

I\/gSO4r

55

Reagents and conditions: (a)' aniline, NaH, THF; reflux 1 hr.

EXAMPLE 14

%&'59 nrc'er‘?l mn%na‘iierlﬁl

and

[1,2-alpyrazol-1-one {2)

Preparation of 2-(4-fluoro-phenyl)-3-(2-phenylamino-pyrimidin-4-yl)-8,7-dlhydro-5H-
pyrazolo[1,2-a]pyrazol-1-one (55): To a solution of anlline (0.12 mL, 1.34 mmol) in THF (4 mL)
is added NaH (0.07 g, 1.00 mmol). After stirring the mixture for 5 min at room temperature, 2-(4-
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afford the crude product that is purified over silica
(5% MeOH/ chl oroform) to provide 0.05 g (20% vyield) of
the desired product as a yellow solid. 1H NVR (300 |2 MAR 2007
Mz, CDCI3) S 8.34 (d, J =5.1. H, 1 H, 7.57 (dd, J
woo0di0268782 Hz, 2H), 7.47-7.29 (m 4H), 7. 16

3H), 6.62 (d, J =51 H, 1 H,. 4 11 (t%ﬁf’zji%%’@%r&,
2H), 4.06 (t, J = 6.9 Hz, 2H), 2.70 (dddd, J = 6.9,
6.9, 6.9, 6.9 Hz, 2H). ESI' Ms mz (rel Intensity)
388.1 (100, M +H). Anal. Calculated for C22H18FN50
Oluébib Bnyl)-G(2-168habalfohii-pyridhidBi3iyIH8,7-dthydrE5H-pyfa@eidi2-alfyraz§ 8-0RS 5,
Hb.25k, 4.87 mhbl) id dadette thgmaéloﬁﬂﬂtﬂl‘aum r&defioh ﬁﬁ(ﬁﬁggﬁafaieﬁ) to etk £

%?r}‘ed er‘iR"’rh;E%%?e (%:;élute-g ‘ﬁh£ | lugggtur ed‘zgf'lgoun ) W‘WH‘@“ i

};\ rSftg as eﬂg@&;ﬁyﬁ%ﬂ'e P‘h dréFB B\IFé MgSO,, and concentrated Invacuoto .
31ff?rgth(e gu@.p[gdpqt ihetiscourified et silea (5%)eOpigtleroform) to provide 0.05g-(20% - . - -
iyted)of the Wésjredbrdddet fd AA@NldR-spIE NIMA (360 MH dméw febPuy b bz, - ...
PM; 25Ple /L, ezrf’i‘i ﬁi’ér@zﬂl‘r 732?%9 75;) gF J/\lgﬁ %9%6%3&2.1-31 1H),
PP %@”‘ b s, € 8 S 024 1
'%S m/1': (rﬁ]_ﬁnten%&y)ggs 1@M(+H? ngpl') Calcp_latsdjf_o@zg-h_sFNm SHZH)C 6G98| H;
NEB3M, 7.7 Epunil:nE.EAE5: HyH49/4K247.39. (ThB Ggmphlintt khrrespdidalto analog 351

Gahgadleaiked for C22H1I8F3NSO 0.5H20: C, 61.11; H, 3.96;
N 16 20. Found: C, 61. 67 H 4.03;, N 15.73.

ckl ord am i no rim

I dl n- '&%’fch vpr? {)lzpo]desRom rétnaﬁ?e)ct %Cg(%/garlyll]\g/ﬁp Be_ g?q_ared by the
ﬁS?F%?E’SIdB"[cﬂbe?heéﬁ'WP‘ffzol 1 one: 1H NWVR (300 MHz, CDCI 3)
8 8.32 (d, J =51 Hz, |1 H, 7.47 (d, j 8.1 Hz, 2H), _
, % 2;% :égojze; ﬂﬁlueg%%&;;i;fhéb g&wmdé%%sé% AR pﬂer@%? éﬂékéozﬁzp L
yr lo] ,2-a]pyrazol-{2on M 9°’36 3 (g Ijz

gtk iy e e S

2H). 1" MS rg(relinipnstty) 474. 1 <m0en4§m el £aigulated farSaHiefANeG-.5H:0:
Rn%ﬂl“ HCA196 N th28Fdupd: C. EROMHBRSIRNGD. 0. 5H20: C. 56. 79;
H, 3.68; N, 1505 Found: \C, 56.50; H, 3.63; N, 14.59.

2- (4 Fins @C lhy}a%TnB)%yﬁrﬂyﬁ-h {-‘(z%uo\‘iﬁ%yﬂﬁ)r dec{rd-m di n

bbbt f°ff§3;@w~% o GeL e, )0 1

g1g| ) 341 (dpﬂ./ =17y 5.4 iz, ), 139-7.25 (1, 1H), 3087(t|.t|z=87|Hz.|-1}-|) 693 B9 s,

(NHE 6.64 @, J= B e, 1H), 4306 (t1J 86.9-H7, 2H), 3-93,(t, T= el&HZ, did), 2.61 (3dd8,.J%,6.9,

%sgb.d,-,;s HZ, Iz?y EEF S)l?gnﬁﬂf&l intdnsfy) 4&:1?1_00?/1’1H)Hlma|.%’al):ulated for09 o
2 %F 2Ng§0 H1o: 015 9r H@-632N (1%5 ‘?—‘otﬁld' (Jg Sgﬁz 12'%14 3 73

( J 6 Hz 2H). ESI* MB m z
(r eI q (ﬁfgwgweﬂmgg@yridm(zwm|now¢rp5nn4 -AHGT-dIhydrat50piragolsl] .2-
floyrazG24drd: 7ANBR (B@MHzGDEDS O465 (d,H.= 54.H11H),1§,38-806 GG 2H), 822 (d, -
Eelsl?dleAfFi) 7:%354'&0 74, 12451}&0 '2&, @y =89, 4 B, YN 8P, JJ- .

ong aspee
T A R R éﬂ%s S M e
L A s B Epa e e e ot e e
. MR SAngL Ehlewisted frin EnlFNe HiQiGa 6208y H, 4.71; N, 20.68. Found: C,6177;H, - .
4.26; N, 20.05. .
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436 4-fiuorophenyl pyridin-3-yl 437 4-fiuorophenyl
pyridin-4-yl 438 4-fluorophenyl pyrimdin-2-yl 439 173 MAR 2007
4-f1 uorophenyl pyrimdin-4-yl 440 4-fiuorophenyl

pyrim din- 5- yi 441 4-fluorophenyl 4, 6-d ich

Wy 20@yobdsie d | n-5-yl 442 4-f] uorophenyl S- tfﬁ%ko‘ﬂ%omn

443 3-trifiuonet hyl phenyi pyridin-2-yl

3-trifluonethyl phenyl pyridin-3-yl 445

3-trifluonethyl phenyl pyridin-4-yl 446

3-trifluonmethyi phenyl pyrimdin-2-yl 447

3- t ri fTheiseowtilagtegtlopamich refaiyes totodlpdindd-hitling t@4Band R™ units as defined

- 3nérdin delow@mbIBIK Phenyl pyrim din-5-y! 449 .
3-trifluonethyl phenyl 4,6-dichloropyrimdin-5-yl 450
3-trifluonmethyl phenyl s-triazinyl The conpounds which

conprise the second aspect™BEX he Category IV

conpounds ¢anNde | prepar & by thd schene RSUTTT ne BHel ow

utilizi ng Inta@snedi at A-‘-fldbro@ﬁenﬁ co VETI ea)lndlhh_ﬂl t ng

o — \‘ N-_N_1

ggéﬁélg L éﬁbr! leﬁmbEﬁmmﬂpansntq aﬁﬁmnaﬁdltlo s:
(a) 5-aming-46-di chl 5PMBB0FM di de, NaPYdTE®: ref fux 1
hr. 70 1 2| MMR82007 #iboRe®ayI 026878 PEYINB2HBR3/ 008477
EXAMPLE 15 439 4-ﬂuorophenyl pyrimldin-q-yl

3-12- (4, 6- profghoro- NE ﬂddf.om{?HXqu et ‘ﬁ#{w"%"_é_ e 4- vt

-

1-2-(4-f1 u Wy vdra-5H "nvrazal ol |
9. al pyraz | _4f - on (g@ProphenyI 4,6-dichloropyrimidin-5-yl
442 4-fluorophenyl s-triazinyl
443 3-trifluomethylphenyl pyridin-2-y
444 3-trifluomethylphenyl pyridin-3-yl
445 3-trifluomethylphenyl pyridin-4-yl
446 3-trifluomethylphenyi "~ pyrimidin-2-y1
447 3-trifluomethyiphenyl pyrimidin-4-yl
448 3-trifluomethylphenyl pyrimidin-5-yl
449 3-trifluomethyipheny! 4,6-dichloropyrimidin-5-yi
450 3-trifluomethylphenyl s-triazinyl

The compounds which comprise the second aspect of the Category IV compounds can be -
prepared by the scheme outline below utilizing intermediate 5 as a convenient starting material. -

56
Reagents and conditions: (a) 5-amino-4,8-dichloropyrimidine, NaH, THF: reflux 1 hr.
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Preparation of

3-[2-(4, 6-di chloro-pyrimdin-5-ylam no)-pyrimdin-4-yl

]-2-(4-fluoro-

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

WwbGYosnbersa sol uti on of 5-ami no-4, 6- dlchlqegﬁgﬁaﬂmgype

(219 ng, 1.34 mol) In THE (4 nL) I's added NaH (0

g, 1.00 mmol). After stirring the mxture for 5 n1n

at room tenperature,

2- (4-fluorophenyl)-3-(2-nmet hanesul f onyl -

pyr|n1d|n 4-yl)-6; 7- dlhy@ﬁmﬁﬁﬁﬁmyra20|o[l 2- a]pyrazo
Al

reactlon m xture. - & e B 3
reflux and stirred plofi3cid °'m'°"L : is diluted
W t h aqueous saturat ed NH40| and ext ract ed wth tw ce
wi t h Efspyptionof Hi2{(4srdicliergamirddingylamino)-pyrigidin#risl-ddiuoro-

12 MAR 2007

Chihieg)- Mydmwmzaﬂdz-apmﬂm-bﬁ(ed Tda $6R6MQF §-amiefder d .

tJhﬁlorGerHﬁmPi oy 31 Jﬂﬁ\&) |h $HF (:/Egi i€ !(aju%gd l@a}(-ﬁB 07% |1 b&rﬁm&l?%ﬁer
gotﬁ:e mlorrre T n a f ﬂueﬂeﬂ get?apeiugonyﬁ

: Hynmlgn-gg) (i7dd|hygro~5H-Byrizol 2= a]qua.H)l -1- ope.%(ﬂ(zgg 0.67 mmof)is@ddedtothe ..

Higaction mikfture. Thd @adfictdixtdre is hBateﬁ to i8u¥X ahdzstirredtfr 1 h6THeInide is J

Sildtedidth agkedd) satdtatedNH,El andkexiracRd Rith&ice vétkhiorrorind The orgaﬂlc layers

6.arergcon'r'\ghned 02 '59 oven%/lg ﬁ (amgﬁjcemrltea’ rn@ c%zg%fﬂ%d ihg B-gde p%dﬂ_
(-

i 51 et B eyo e Syt et Tt '

TUR BYAMHE Pt DTSN -3, St Har U8.d186 (ddrie9, B.ohz.dHe

10 fldg08. 1, B.7 Sie\2E), 671 @AK=EI0HZ, B9, 425 (1, LSEI 8, 21)NL12 (¢, V=69 Hz,

fzﬂ; Bk (aaaaw 4 élo, BBRL.9/6. 9z, @*sr 9@ ﬁJ/z (,%V.H}LA;% hdp, 15(%6 %*@W
cgrp egpro%%slté) an Ig 44§Qrom %‘T’e are not

ex ressf et €l arrangement Into

cat egor | es does not | rrpl y I ncreased or decreased

ef fi cH@pnFlage (camgpugsts) of Hhe Presshidysition wmarapded ineseyesal categories to

chesist the foemtlialvein@pplying Ecatipalsprdstid stratbgydor #Ha @reg@ation bflagflbgs which

R Bl dRpradan YRmMPIBY Rrdite @R dridkigafhedt ﬂ\tor@t@ioriém&@fﬂgﬁﬁy th&@eased or _.

are referenced

?gﬁ%a?édteﬁ@&%l’oyé& bt {o%&éﬁon's B rhad \%&: hed RGSRD assay
oy o1 HSPYMS et o g i ot SRyt oy epy asences

CYTRI Getivtre (G inthacelhagadantay faseribpt hetin balew orongsathich arg feferenced

" cabrbia)cat 2 e eloy|1oddcommutpr (uie pr oducti on  of | nfl ammatory
Cyt oktHaRorRolidl 6ftheProsbrit AVBnoR lateTapabih b@hec‘l\t&@'bﬁa%g fhe bBURtion

oﬂﬁﬂakmgtomc}tékggwo&@ﬂon ﬁ!)rl] ge\ﬂx %Ll%hqndreby ngwg f%qud ral?gsag on arTeEwa{ldn : | - |

s??" fa" fg’a‘swe"é ’%ﬂ?ﬂ&%eg p(Rm"E"ﬁ‘ of AP 8" PES %ﬁeéif SEa&s P'rfé"dromes which
@5etrpiafedde they P)@f?cel'%ﬂr §3%e obtne giTecremytolyerse Infammpkontvisgase states -
Inalfdectimya viteh\aredtelgtatts the Bllauing on-linitad exdmplédiose whi ch are

rel atipd t audnbiRinf1 QIU1Pan'QteE]QJ\h4 théidclib Fegpoﬁm AR ge ruhber of

Interl eleIdQe % &Atés Iﬂer allé FH%LA%&H aqlq?tésoatgaﬁhrmg ag géﬁ?agother

responS|bIe

Inter all§ce E’F%ﬁﬁwg‘z %’aﬁ?rj‘i ‘??P'?eftf"gﬁss%%‘{e@’ﬁ%ﬁ?%rl tis, as
vel | Bs ofCHigvoerse £O¥-2) inablos ofipioishe Telepsats pragosed as
connect i véhbiiosfiedudielg CaX-a bxpoassion, whichGy<heaxshgenta se€indeased
(COX-2):  bpdylolhds Q. K. OBarfin el | A6t. K £38 Bcidd. sApﬁspms@dge)
as Inhibitors of Inducible COX-2 expression, which
has been shown to be increased by cytokines. M K

O Banion et al., Proc. Natly Acad. Sci. U S A, 89,
4888 (1998). 71 7 2 MAR 20Q7 WD 2004/026878

PCT/ US2003/ 008477 iii) Tunmor Necrosis Factor-a
(TNF-a): This pro-inflammatory cytokine |Is suggested



as an inportant nediator in many di sease states or

syndrones, Inter alia, rheumatoid arthritis, 12 MAR 2007
osteoarthritis, Inflammatory bowel disease (IBS),

septic shock, cardi opul nonary dysfunction, acute

wosmisoRkRry di sease, and cachexi a. Each ofpciheoblim&dse

states or conditions which the fornulator desires to

treat may require differing levels or amounts of the

conpounds described herein to obtain a therapeutic

| evel . The formulator can determ ne this anmount by

any ofiiy t heruidovddroti€sdclond (Tﬁlﬁ:@& Qﬁwﬁr@ﬁméﬁ%% &lertel'kesuggested
artisan. T ezm Prr gr?aﬁﬂ%ed*aa § malh/ lsease tate{orr E?'rng omes fS ter a?a

forms of t esent

human or Hi ﬁ‘ﬁ’é'P'd ﬁ'ﬂﬁ"'f‘?ﬁ?ﬁt‘e&?ﬁhmﬁ/’g‘aﬁméﬁw eeyyel %i’?&ﬁ@@oﬁ?@"c

rel ease t hrhockomaidiopHineknary éystundtipre atuteingspieatory. dis@rse, and @rfmkia.on
of t hEachastheddeasenalesi ietnditibies walbinhemeGRilator deditds Yb treat may require

adfafrilistbl & aﬁn@unt&f @é c&ﬁ&nmgﬁ% herdfi &:%fahg%egﬁéuﬁé Bvel. THE |
];(Qrfnﬂgtlo%tag deter, dmlgg thlts hrﬁoﬁt%&?ry of the IQnaw tﬁsgp? pr&cedures%ﬁowg ec| tE

AEal t form of the present anal ogs over anot her
si nce Thaneeserd improtiandistherrditasdafprie of therneeserit competnds @higpmddre s
Widin@hhuiait briyighee mial@alEh SHAGRICH CORBGES S8eddeHe Ednlpethdd RE@bEY.

R%leﬁ\t Bfe |Ie%t|$nmf fhis %Q& %Eluxﬁg fhe f)itéﬁna\éaﬁléa“?céa{aﬁg L t?& Ehegﬂalogs

d%gcrlbetqi hengln ‘fh{e formulag%' forgle guripasof % c?mdw%gbll mjh ge{wgrytn??ge excipients,
O3B ISR £t 594 B i 1o TR ey Peranaior e i cappounds
Shrmselees argtiiechtive speci¢siwhick mitigate thedisegse prgessessipsctitied herein.

cyt ok Relgedta this\abreyt acaicariobegtedi@sraf Pro-dhigt formb BiterMslogs blhe
f Pl mQafntIJnh R mBY 12184 hbidiD fhrikte MOF?\BOUWthQ leée}‘{tﬁ‘rrv%ort ég a

tcﬂ&m&? cug h@h ﬂglp‘?not ?(.rtlremfg%${l)1e cyq%ne aclhwtﬁaelsf:P tﬂm{efngbn of

(RS bl o oot g et osipi e bty e i,
gragee wieyndergo aschpraicak Ifanipncalelvaed Bthe pma! functiensdf thg badydnter alia,
prarvenRs presantd torgstoniBbe biearseruth piaid clibmicg! reaciiph edleasindttiee pateats e
SRS, The téfiti “Bb-dAE Tel QY BEde fbciesWhidh & chiverted @ VA6 toltheRictive
PRamaaceMt | cal . FORMULATI.ONS . The present invention

al so relates to conpositions or fornul ations whi ch
conprise the infl arrmatoré t oki’ ne rel ease-inhi biting
conpounds accordi ng to b)K i nvention. In

gener &lte presendinventipn @lse eiatenito cerfiosifpes plfqers'daﬁbnsmhialemripme the
aioapihaterg cytalihe @IBaseinhibitig cui@podits WEtordind to@He@rednt IFRAI®N. In

ke ey, |tHerr9§6§I%95%%?es§19ﬂvth%ﬁ 'cc\ﬁ‘iﬁléev es th e r eof
accor di ng L

f or | hI b | a{l gffec ive al %Uﬂ?O?OﬂGfOT m?re Eryclﬁ?.l%?zo 0985 an({(Fel'(VG IVGS ereo

re

b) one or aﬁ?ﬁ’F"g‘g AR Y aEaamhih A efeptair '@“"é‘%'ebi"séﬁf s

For t he pwﬁ'm@wwkm%eﬁnpr esent invention the term
"exci pi entohe ambre phdmadeatically asceptabegkipienaf er changeabl y

t hr ough eeburbdies e s.%gem Il'iv@mloﬁ){he temeemp%ﬁtem ~aan|xre£}t-, La

aﬂgch%r%egv é;tl%&ggou?tke ?E%(%pt'o gtqhe pre% an‘ *nv%n? ion ancf sa{é rms are Qetﬂ?ed

JRG" &t 'REdepta Wh'ﬁl@é"r‘ﬁﬁ‘b‘%lﬁf’ P'E%i'Fe ‘E@Hﬁ%i‘&ﬁ B8. a“d %“’e
frbarmedertica comgobioninder st and t hat exci pients are used
p i MaTHelfgfmiilflorudrstand st ekaiithis B@ used pBradE to setva lbldeliverg e

fsbk Glabig A fuﬁﬂﬂéHafBﬂSrﬁnHJehtfcé' servi§ hof brﬂgas B o 8 berdt SenRRfidr  Of
the overall vehicle

e
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72 1 2 MAR 2007 WD 2004/026878 PCT/ US2003/ 008477
delivery but also as a neans for achieving effective
absorption by the recipient of the active.

ingredient. An excipient may fill a role as sinple and
worReb2s®® being an inert filler, or an exerpPu&9ssioads
used herein may be part of a pH stabilizing system or
coating to Insure delivery of the ingredients safely
to the stomach. The formnul ator can al so take advant age
of the fact the conpounds of the present invention

higiNEry bUtRECHE @ Ghebridlfdr u&hﬁmnmmmassormﬂrqu&menﬁ* ihEactive .

g%@ﬁﬁtt AI'?G?(CIPITFI@aa))WL ole%8 IPnETQ Er%vdﬁg:t %rb@ljng Q’l iﬁ’e@t\('f’f)e!r 0?5?1' eL«ile%t .

Qr{‘l ent F S or

P2 oo DT v T P B Pt S sl I e Bonist B o, g

fingredipas safefydo thesamesaheioynuialer e e Qeta'feéd@a%&?fﬁ\ﬁfasmei ng -
conponds didhegprasent divantipn have inineyeqieetidag pdtencyn prermbeacakimeticlproperties,

36 W6l a8 Imprdvés bigkivaIGAIYG O - CONpri si ng conposi tions of

the p'ﬁ% %QJnt In\}en’%ﬁ ngd rQIQtesCtQ 9&?{ 'oﬁtﬁ“)ns cﬁ}O{rR.Eatlgrfs vﬁl‘aﬂ «J:o}ﬁﬁrlse a “

BB e o Pﬂped@; CCHRE AR w—
&tthe rreseptdventidie I 9gnapal s HireuiEe rcP'E@'ﬁ'mf“ﬁ@'"a'ﬁa’F BYyPresgpti ch
lingerdipf@mbrisee f or i nhi biting rel ease of inflammtory.

cyt oké)nes jan atedtivd jmount@féhe OF mdi®deavaiied bIBRGAL hkEaldnky/according

accept abl g, tﬁé(&ésgﬁt%oénﬁon whmmmgs:e in birFthe @ﬁes%w@ﬁ&%lo

i nvention_al so |ng
evel of ST B etor br e Berieel SRy e RG"C Sk nes.
| nt erPaf i &e 9" Fe@PhETRGE Al f‘F‘FP‘aPF’ exciplpABr Necr osi S
Factor-a (TNF-a),. interleukin-6 (IL-6), and
interleukin-8 (1L-8) -amdrhdeorbss controlling,

bn%amma%l{m lndu crata l%nes IIHGI' ar ia Intfeli!]eukm t r%mglﬁ\secrosls l—eactor-a

mnrsterin
anteneare ('615> H’?dd’ﬁ%'f‘“ Pa"&r‘FB@Plf f@W"%ma%mP' ahptingdisease.
civp efected yrthedeyrip ofiegtiapgljularindaramatorneyiokings. Thegrasent inethadiat or y
' erh;ﬁlkésl’ﬂ% step bl ddininiBtersng &CHOMEK ¢t Gighed mbrix@al apéfREtREEmount of a.

cm‘fﬁgitidng&npnﬁmg §ﬁn&m thb Wlﬁén@ﬁm %Mne%tb%é &@ordlng to the -

'p%sénpﬂn%ﬁtfoﬁ’ of the present Invention can be delivered

nner wherein nore than one site of control can

nedi aHe%stenﬂEveﬁ\Qﬁ‘Ll&J}QlatQA t§ Sﬁé{ﬁod fortbbifi 4N dva Gt &d oﬁgoré he

Neg.

12 MAR 2007

be ac?ﬁc@.@%p}e inflanmatopyeypking inbibipragt the preseptipvention,can be dgljyeredina .

mpdngr wheesih regre thaneone sitref coitigican biashipvedrinorertpn onexdissbse statgfcan
(e SOABEE altiti sale Bhe Nah-firsitiig@khriplés 6f@RbsEd which Ere laffdiel) byl dofitid! .
QF infiditfoh SrHREh Rty %ﬁlﬁkklhl'rb%r’s HakebY l%&j[nﬁtmg B)n:%sﬁpyytoklne activity,

%@&le os{egarrr:tgntlf Ce%r%a% ] arlhnt !attra] e{\l.ﬁnan émmunXd&f‘ QBcgtwrusqﬁlVbrmn

eoar euna r
Ffodef i ci ency vi rus (HI V) infection. PROCEDURES
The conpounds of the present Invention can be '
eval uated for efficacy, pRaceperRESPl €, neasurenments of

cyto k+rﬁ%onh;mmdb bilthePResEf ARhith kah be%vanﬁadfol Q&Qc Vid ibifpid an
?neeasgnt%tm%}ltp 3 cytg%e %ﬂ%ltlon consggs I& Qrpdsl vapugs can %e ob(?alnrr%l l)y an? method
chosen by the formulator, o
Non-imiting examples of suitable assays include:
i) . UV-visible substrate enzyme assay as described by L. Al Reiter, Int. J. Peptide
Protein Res., 43, 87-96 (1994).
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Non-limting exanples of suitable assays include: i) . 2007
UV-vi si bl e substrate enzyne assay as described by L. 12 MAR
Al Reiter, Int. J. Peptide Protein Res., 43, 87-96
(1994). 73 1. 2 MAR 2007 WD 2004/026878

WS obdde293/ 008477 ii) Fluorescent substraperdosiRarr

assay as described by Thornberry at al., Nature, 356,
768-774 (1992). iii) PBMC Cell assay as described In

U S. 6,204,261 Bl Batchelor at al., issued March 20,

2001. Each of the above citations Is Included herein

by ref)er errugresdeiit sa@ikitd dnByie adsdyEl deddAked BF THombéeledl., Nature,

TNF- a, In@gp%gﬁg g be measured by utilizing

Iipop I human nonocyti c
cel | s' ( TH %Ef’es%{@%""fﬂg %03%1 BBaieRAnr efal-dpsued) |

"Prot ecti M ﬁ%uz%t a Lethal Dose of Endotoxin by an
I nhi bitor &#kchBithezbovelidipradl iscluBaidtemin biPretecesi NQ”

Nat ur @ addRiéh) Turd NS&sisd38lor( TN U thhibitioh kanle %eas@uea Wutﬂ?k%% 51
r
%Jplr)llé &hﬁfde &I’S) stl%&&&%ﬁm%‘*oﬂ% cglrs ('I%-:Q’ éFs &esc% Qed grate

e rel evant
porti %M%‘% or ot fle "’r\‘ﬁ’f'c’&ﬁﬁ?"&ﬁa 'cﬁ‘hatfi}’ﬁ%‘?{ ERdotoxip BeATdRhibi
can be ob@éTUV@Ef Negrosisragtentirqsepsingi hdtire, BTnppct 8-720K1984)i n

|'i popi)l ysacs bas7,dessceitine sbfigdedOddbere) 4061, infdrporatelb) SferAcd

reagents %ﬁ@regb&uyéd%grelh BelﬁHMeleJaQﬁQ)rtm %Qeofphenm red and
L- gI u I.t1onal

(« 0t 2T BT SRR WGl oyyion Py o i
?ﬂp?'%sF?ﬂla”é%lt‘ Aplatae IHR qelisy Al gris AnA epagasts gip dfutzdn RRYY! 1§4@mi8CO,

&hdnolcesiand L-Flitaraing, supplmented wittsadgitangld.rahutaching Ktotair 4 reX)epeinkcitin and. -

GBSPebildIrOBSunitamL Yack)R8d foBIRBWREEIM HBESR&) RIBCY) all ddnc. Flnal)

frAeglai, éfpafohhe% undenétérmkndm&ts% te3o aus?cnﬁe ra o mﬂ&i bl ?ﬁgﬁ -

t ock sol |ons arX r(T];a#el lﬁlleIQCp fgllogecﬂ)g wg/lo&ﬁ ? %lg\fl F] % chtrlq é'i’ﬂn the
fﬁﬁe"lﬁ"ﬁ'éfﬂ%“Tﬁe"S@"Tb§°€:"éf']‘ L] celig @ 6 49" celig/pt. final pgpey Arpegipen
Ty vt GampanyRaslodieyMd.) Rig @fidet 10196 wellvtdlydropslere rewtd bettomes 96 -
\eaiute ppGE yqasta{Bydoesieild) enntaiing 05 LD Bt dombURdi (RHoR chlcait@®d)or- -
Gl%étva{lcle%?o%pols §I£rﬁ5)' bﬁ%o G&%%ti@ﬁ Mul&%e@éedto%itfné; Oé&l 0 u nd :
(%xturei(ls %Io OQC S qncugltteefm%SP Iy mutes a C F é Cébyfrlo tg( Etlg\g%tloo w% 7 :
fipopelysacciigside GPS, ikl final: ?lgm%ﬂ ?%éramﬁocoﬁfqmne 0484 sesd a3
imigimltstvsk imend8t@xirGicreBiiéd QURd PQ \@hiclé at —8¢ TN Hlhks (Oridtirmildtdal) recelve -
|Hz@ﬂalﬂ@lle Mifal f6Udatioh turdelid 8o il usu.monfa ﬁba#s> p@eaﬁlas deséiBetl

aEOan Efaﬁ/(fs% !ap ti rg-n)r(nlgEneX % ergljfl#?ha %Iatb? 5:, Tlnlges'_?éréom leﬂmpgﬁ%rgiﬁ 600 rgb |
955 8 supreiana re PR AP o G584 AL PlpE R SIORA R0 Crrthal
iapRlyessider hemandiF b a cannzElly avallpie LA kit (Blosputce#SHEIONS, -
Ca0aRe ds.). aite csRlel [0dalucaiDRY EoncehGAiayof the tdsioffound that caused a

%&LG@%@&%@%M@N#J&QJ lQ plates 5 mnutes at room.

t enper at ur e, O rpm (4033 g); supernatants are then
transferred to cI ean 96 well plates and stored at -80
C untWhile pariicylanembgdiments ofthamiesertirentionhavesbegrolinsieatasiand | y
dasaribled: It Weuldisl oBAouk tolthodskii@linithe art thd€ riddiklobher chésgssand | | 0, -
frRdiflcatiod\@n BédhadéIwitlcBiChepdiig Weth HEsdir® add3Gops S Atat. g Of

thlglgfoﬁe%ﬁéndé:ﬁgrpoggr}mqhé El'ﬁgéndgd%‘éﬁn%%l Qjch changes and madifications that are .

within the scope of this invention.
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50% decrease in the maxi mal TNF-a production. Wile
particul ar enbodi ments of the present invention have 12 MAR 2007 -
been illustrated and described, it would be obvious
to those skilled in the art that various other changes
wothosvegts f i cati ons can be nmade without dep@f,{lézﬁgmgsggm
the spirit and scope of the invention. I's

therefore intended to cover In the appended cl ai s al
such changes and nodifications that are wthin the
scope of this Invention. 74 1 2 MAR 2007 WO

200471 B2BRFBDRCT/ US2003/ 008477 WHAT IS CLAIMED IS: 1. A
compound, Including allenantloneric and diasterioneric

fPr T8 A%Qgpoe cﬁlrnﬁa d%lg al enf:rﬁlom%/rig ?r?ﬂﬁ(l:ag r'io%gric%?ngﬁrﬁ Sp%_ﬂbl%e%g;ly
FO RZac t '°Sa'tsr{|’efe°f F"é"o°°m9\$h'é‘f'@f"f‘9tl’&f°m§"a a) substituted
or ‘unsubstituted aryl; or b) substltut ed or
unsubsti t ut ed heteroaryl each &2 ynlt i's

i ndependent |y sel ected from \he p consisting of:
a) hydrogen; b) -(CH2)1Q c) -(CH2) 1NRe8Reb;
d) -(CH2)1C02R10; e) -(CH2)
-(CH2) ICON(R10) 2;  g) - (
units can be taken toget hgf
i) and m xtures thereof;

)
008NRR10)2; h) two R2
forma carbonyl unit;

wherein R [s:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;

each R® unit is independently selected from the group consisting of:
a) hydrogen; :

b) —(CH)O(CH,).R%

c) ~CH)NR™R®™; "~

d) —~(CHZ)CORY;

e)  —(CH)OCOR" -

) =(CH)CON(RR"™);

g)  —CH)OCON(R");

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

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

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

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

2. A compound according to Claim 1 having the formula:
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Ra, R8a, Rsb, and R10 are each I ndependently hydrogen,
Cl-A4 al kyl, and m xtures thereof; R98 and Reb can be
taken together to forma carbocyclic or heterocyclic 12 MAR 2007
ring conprising from3 to 7 atons; two R70 units can
@ezha&gmﬁogether to forma carbocycllc orpgﬁﬁgﬁgg,ﬁhlc
ring corrpr|5|ngfrom3to7atorrs j I's an ex rrom
Oto5 nis an index fromO to 5; Z is 0, S, NR11, or
NOR'; R11 Is hydrogen or Cl-C4 alkyl R 4b is
substltuted or unsubstituted aryl or substituted or
unsubstituted heteroaryl. 2.9 A conpound according to
Caiml having the formula: 7 MAR. 2007 WO

2004/ 026878 PCT/ US2003/ 00& 0! 9 (1/4N 1Y \N' H
Ro 3. A conpound according t im2 wherein RL Is
4-f | uorophenyl, 3-fluoroph , 2,4 difluophenyl,

4- chl orophenyl, 3-chl orophényl) 2, 4 chl orophenyl, or
3-trifluorophenyl; R 4b is unit or
substituted aryl unit selected on1the group

consi sting of phenyl, 2- fluordﬁhenyl, 3-fl uorophenyl,
4-fl uorophenyl, 2,4-difl uorophenyl,

23.6- dIAfcbrh&UrQlﬁb@Fh}hb,to Ghaire 2 whlrdid R"er@ﬁl’lbr@ hyl 3ﬂuorophenyl 24-

2,4, 6¢ dlﬁJobrteln}I' Qrd RIQJBEJZ%W 8 clg?]ft!ﬂlmg{ %JP g’\?ﬂ?%Lényl org tnﬂuoropﬁ)enel P%L is

4 9L LS G2 oo o g G g s fsvor 2
2,4, 6 fyopophery!, &ﬂ@ﬂp@ﬁw 4fqu@plpﬁwﬁﬂ4eﬁ|uorgph9qylf2gm|ﬂporophenyl 3,5
na pht Hifldoesphepyi, Pl 4,6-tuerpghenyld retioydpheri®: BetioropigEng Mydhlorophenyl, 2,4-
4- ani oieuipRgny, 2,RdidretoBEng, h&%lorophﬁnmhbwlcl@m&w naphthylen-
4- met Ii‘- | 3B W&Ylena’hyfl 24 q}n Lenﬁlzzi phenyl

oot U e pEQéﬁFﬁ%‘é e R

pheny Tl-met&o %ﬁ@gmppw yl 4-cyanophenyl 4-(methanesulfonyl)—
4- ( pr Bgan&inessfopyphsing Mnropa@selmnﬂ)el}ehnm(N@)Wn)phqw' 3-(N-
3- ( N- agleryiha)ptienh ¥ okt ecyiinino)dhetih3@eybia BJbiBR)- 4, 2t lusromethyl-

3- bengahyl, 33nchree@ypny l4-trifdsrbh Ti e
3- trlgﬁdgfoﬁe{hylyﬁeggf¢m4 tr?ﬁfﬁﬁ?gﬂ§§%§kéﬁgnﬁFMh”“8“

3 5-bis(trifluoro 4. A conpound

accoré g owng agseri °f'iYNh;e ﬁ?dfba heteraaryi s substuled hetergaryl unit -
subst FP‘EB%CEPG frerethe are@royvs'sms.of pyriqins2-d @risint3evt pridiodl. prignidin-2-yi,
gr ouppysuidis#st pyrigidio?s-yoye-tichiorpFimjdin-5-yhyand setiazind- v
pyridind-yl, pyrimdin-2-yl, pyrimdin-4-yl,

Ry i.m gdrﬂ%o&d}frkcludlﬁg eﬁénﬁJMng &BXIE%t&norgérig foﬁ’r%/ dnd p& rr%harr?aceutlcall

s-triazi oun I Omery

and- di ag F e f%tﬁé’fa re%f ﬁa@‘r%ﬂ%p%']’fd’aﬂ}qéﬂ”lj%aﬁt ically

acceptabl e salts.thereof, said conpound having the
formula: 0O F'N . Q

wherein R* is substituted or unsubstituted aryl or substituted or unsubstituted heteroaryi.
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N' H R4b wherein Rob is substituted or unsubstituted

aryl or substituted or unsubstituted heteroaryl. 76 1 192 MAR 2007
2 MAR 2007 WD 2004/026878 PCT/ 1US2003/ 008477 6. A

compound, Including all enantioneric and

woashsisseeri c fornms and pharmaceutical |y, 9ﬁ§ﬁﬁkﬁa%

salts thereof, said conpound selected fromthe group

consi sting of.

2- (4- Fl uor ophenyl ) - 3- ( 2- phenyl am no- pyri m di n- 4- yl) -6,

7-di hydr o- 5H pyrazol o[ 1, 2- a] pyrazol - 1-one;

3: [ 2- A danfpodad] ifcutifg AN-epdhtichidlid a8 dibsMdibmEH ko8 and pharmaceutically

IDSII' gzébcé/pltakl'egaltg ei&f%ﬁgmwlsh&mﬁ frgrln méqrogp c%kg'lstlng of:

3. [ 2- éq%.lorao enyl g-)?/(% eﬁ'h %arrr ng Iﬁyrﬁd&c}mA V 7n;{|r|yﬂ'o 5H-pyrazolo[1,2-

i n-4-vyi] - ZPyaoF -8y ophenyl )-6,7-d i hydro-5H

pyr az®l2?.6-Difuosotphonyaminb)-pirimidireq-yil-2-(4-fluorophenyl)-6,7-dihydro-5H- :
2- (4- Fl uonpgpiern elapyrdzo-R2edepyr i di n- 2-yl am no) - pyri m di n-
4- yl ]3-? éz G-QI’CW Qlylgrmhﬂlbprm-ﬁ[l]:Ea(ZHUOQ])Mﬁ)%Zﬁlhero-Q}me

and or rim yl am1'no) - pyr|
i di n- (pyrﬁzof fa;] org{% en [)-6,7-di h_}/dro 5H

pyr az%("o‘f”fmz“e@]‘)ﬁ;l? @ZFUI"'@‘%'I‘?@*PVW“"’"}:\“ refuereat-pezplolt.2-
conposi t i giryemdhlpeesdntg: a) an eff ect i ve anount of one
Or  MD3-R-(A6-DitSdropPrindyii- R i@ B\Bimidin ey {4 gord-pheny!)-6,7-dihydro-5H-
enant | oner, g,rgzolo\arég]pg,lag,ﬁ{ Sl oneric forms and
pharmaceutically acceptable salts thereof; said
compound having the formula: z RR R2 R2 RLI R R2
Ro N RyarmaceyticaFgomposiipnqoRPRsing) i s: a) substituted or
unsub®t i t @b effectiys grhountef orfeor mergki¢yiclic pyraedionss ingndinglal erattignerd
het er oar yland @B@hontedc Mifristand gharmackamalydesapthye samd tisedor 6bid

.f romt _he QBrﬁ’déQndQQthgf&rmga:Of :

whereln R' is:’

a)  substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;

each R? unit is Independently selected from the group consisting of:
a) hydrogen;

b) ~(CH2)O(CH2).R%;

c) —(CHZ)NR¥R®;

d) —~(CH)CO,R"Y;

e) ~(CH,)OCO,R"

f) —(CHZ)CON(R™);

0) —(CHz)OCON(R™);;

h) two R? units can be taken together to form a carbonyi unit;
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a) hydrogen; b) -(CH2)JQ(CH2)" Re; «c¢) (CH2)JNReaReb

d) -(CH2)JC02R10; e) -(CH2)JO002R10 f) 12 MAR 2007
-(CH2) 1 CON(R70) 2; - g) -(CH2) JOOON(R10)2; h) two R2

-units can be taken together to forma carbonyl unit;

77 1 2 MAR 2007 i) and m xtures thereof; R8, R9a,

Rob, ‘and R10 are each independently hydrogen, Cl-c4

al kyl, and m xtures thereof; R9a and R9b can be 't aken

together to forma carbocyclic or heterocyclic  ring

conpri si ng fron;ngmgx%resﬂﬁreog: two Rl units can be take

t oget her t%ff lic or heterocyclic ring
conpri sing n$3aF‘bR 73'81956 defendestly aypragerd €xCf diQIMand mixkuges

5 nis an tﬂefggfeliga anddiK c@n beGaken tadethes tdorm3, carlbméhc or%@terocychc .
NORL11; R11 ringscolyrding f@n3 BI7 afedrs o ﬂi" BMtL cé?)tf)e @k% t%?eth&r to form a
e or

substi t ut edargy: o ubstituted
unsubsti t ut a ﬁyg%gﬁlyﬁrﬁ% %p% ng 1t o??ég 18 apEsid is an index from 0

phar maceutl ca11 a"'"dex&gfﬂ e excipients. 8. Use of the
conpound a 'scq 8 Wed INORAH" siiragtn @icatnaiyl to 6 or a

conposi t i oR“substtited ereobubstiutet alyibr Zubémed%Pms&bgénutéo'}&eFoE.%
rel ease of aextracel |l ul ar cytokines. 9.

conpoypd agneGt ny one of clalmslto6or a
conposi tion a@brgFﬁlarmaceolufil aYy%ﬁc%ﬁtame?x‘?pb"Ftst he manuf acture

of 8.a nMediecAie 8d SO0 h r el ease. of
extracel’l ul ar cr?/‘{ogﬁclj nes. rr]&} "l] b fec'a'ms 0807 a compositon as

claimed in claim 7 for controlling the release of extracellular cytokines.

9. _Use of a compound as claimed in any one of claims 1to 6 or a com.po's.fti:on

- as claimed in claim 7 for the manufacture of a medicament for controliing the

5 release of extracellular cytokines.
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