WO 03/ 024970 PCT/ US02/ 30134 COVPOUNDS WHI CH | NHI BI T THE RELEASE OF

| NFLAMVATORY CYTCOKI NES FI ELD OF THE | NVENTI ON The present invention rel ates
t o conpouwdsmbkdset i nhibit the extracellular rel ease of ipofiiesoaiics y

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

conposi tions conprising said conpounds and nethod for preventing, abating,
or otherwi se controlling enzynes which are understood to be the active
conmponent s resppPosNbsavACH INRBITTEHERBLEESEDF hFUAMMVBTORE CHTAKINES BACKGROUND
OF THE I NVENTION Interleukin -1 (I1L-1) and Tunor Necrosis Factor-a (TNF-(x)
are anong the inportant biol ogical substances known collectively as

"cyt oki nes"” These nol ecul es are understood to nediate the inflamuatory
response associated with the gpnpoelg sEENTESOgNItion of infectious
agents. Thes ro-inflanmmat gry cytokines are suggested an_I nmport ant

nedi ators i nerﬁgﬁgfsergi'@'g%’g r‘g?%s[tg orgoug Sn%'%%@?'&ﬁ%F)grrac?il@%g,e%? egajmat oi d

ar t hri t iiflamostasoentakines.tseid cytokifidsagavansig fobewedr mogk kumeser fipEsnammgien ¢ shock,
car di opyapaadided Ve BRGLAGVentdR tirBer B18iRb froRipYsifing @8 ftising 8618 8¥rhgbundsaAnd
therefore reggg?m bl e for t&% rﬂ’gr essi on ”and mani f%sﬁatl 0 otf c!C],[urlgxam

di sease D¢ AELES or RERYEN TG, 2PRIECY GBS SRR FOSIE P ED P e BB aRIS Pand

phar nmac ehd adtied coopopess tespamsibletior de hesimgeseribed deegsestats, whi ch can bl ock,
abate, control, mtigate, or prevent the rel ease of cytokines fromcells

whi ch produce them SUMMARY OF THE | NVENT|I ON The present invention neets the
af orenenti oned needs in thwmm y found that certain
[?],c 6] and ][5,lﬁterﬁia]ulﬁihus¢ld-1f) ianmgTw HzabaERtonndTHPE) atabimssgtht heroeadt ar e
effective for, _inhibiting r of . i A [ inter alia,
interl eu'olloﬁ:’-'cfI S(U‘O%_I?T) S ant tcﬁﬁaﬁ;fﬁ%ﬁgagr gtsolkllsagé'f gg%tg?ﬁ%?ﬁ%% Q'Jfgrlfggne?%t% cms) and

t her eby mprdiaiethe inflgmmaleatresngnseqssesiataswiih e imanineledical fegowiiey Aidrfegtiiieh are
proposedggt@sbe the active conponents responsible for the herein described

di sease states. The.first aspect of the present. inventi r.el s to
conpounds, in Ff?d‘?rﬂ'df’ﬂﬁﬁnfnag’%%ﬁ'i%?’?ﬁ? 3”993%%‘?%% aé%'fng?'lyagﬂren?ﬂ?'%or? 6nrﬁ;5r%'and

phar mac elisehseadtdtys arcyrgiorags, @tes aliat hetrhaipia efthritis.cistpoarthips inflasmatatibeyel t he

for mul a: sl MQER3/ R2AAB L EdbbRMRSBRG G rundoY abuth rdsFédr) Bseake, Babhekdig?2b) 21 n N

and therefore responsible for the progression and manifestation of human disease states.

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

cytokines from cells which produce them

SUMMARY OF THE INVENTION

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

found that certain [5,6] and [5,6,6] fused ring pyrazolones and derivatives thereof are effective for
inhibiting release of inflammatory cytokines, inter alia, interleukin-1 (IL-1) and tumor necrosis
factor (TNF) from cells and thereby preventing, abating, or otherwise controlling enzymes which
are proposed to be the active components responsible for the herein described disease states.
The first aspect of the present invention relates to compounds, including all enantiomeric
and diasteriomeric forms and pharmaceutically acceptable salts thereof, said compounds having

the formula:



N~~\ R wherein Ris: a) hydrogen; b) -OQCH2)kR3; or «c¢) -NR4aRd4b; R3 is
substituted or unsubstituted Cl1-C4 al kyl, substituted or unsubstituted
cyclic hywoosme4sye , substituted or unsubstituted heterocycmpusp2/substitut ed
or unsubstituted aryl, substituted or unsubstituted heteroaryl; the index
k is fromO to 5; Rda and Rob are each independently: a) hydrogen; or b)
_[C(R5aR5b )] R6; each R 5a and R5b are independently hydrogen, -OR7,
-N(R7)2, -CQ02R7, -CON(R7)2; d-C4 Iinear, branched, or cyclic alkyl, and
m xtures thereof; R6 is hydrogen, - R7)2i - O2R7, - CON(R7) 2;
substituted or unsubstituted Cl-C4 al : R84 |tut ed or unsubstituted
aryl, or substituted or unsubstir Qd heterio R7 i s hydrogen, a

wat er - sol ubl e cation, Cl1-C4 alkyl, o w @d or unsubstituted aryl;
su tuted or unsubstituted aryl; or

the index x is fromO to 5; RL is: a

b) substituted or unsubstituted hefervaryl; Rea and R2b units are each

i ndependently selected fromthe gr Np_ consi sting of: a) hydrogen; b)
-Q(CH2)jRB; c¢) -(CH2)j NROaR9b; d) 2)i CO2R10; e) -(CH2)jO0002R o f)
-(CH2)j CON(R10) 2; g) two R 2a or two R2b units fromthe same carbon atom
can be tWAREm '?@get her to forma carbonyl unit; h) one R2a and one R2b are
t aken toget hey) tohﬁ,@;{)gara doubl e bond; i) one R2a and one R2b are taken

together to rmaozaé 3tlljted or unsubstituted ring conmprising from4 to
b

\‘

8 atons, said’ring 'ed fromthe group consisting of: i) carbocyclic; 2
WD 03/ 024970 dPCT/ UBBRPIRED134 i) heterocyclic;

R? is substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted cyclic hydrocarbyl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl; the index k is from 0 to 5;
R* and R* are each independently:

a) hydrogen; or

b)  -[C(R™R™ )R’
each R* and R® are independently hydrogen, —OR’, -N(R"),, -CO.R’, —CON(R")z; C4-C4 linear,
branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen, ~OR’, -N(R"),, —~COR, -
CON(R"),; substituted or unsubstituted C-C, alkyl, substituted or unsubstituted aryl, or substituted
or unsubstituted heteroaryl; R’ is hydrogen, a water-soluble cation, C4-C, alkyl, or substituted or
unsubstituted aryl; the index x is from 0 to 5;
R'is:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;
R? and R? units are each independently selected from the group consisting of:

a) hydrogen;

b)  -O(CHR%

c) ~(CHz)NR¥R®;

d) —(CH2)COR™;

e) —~(CH,)OCO,R™

f) ~(CHz)CON(R™)z;

9) two R? or two R? units from the same carbon atom can be taken together to
form a carbonyl unit;

h) one R? and one R® are taken together to form a double bond;

i) one R® and one R® are taken together to form a substituted or unsubstituted ring

comprising from 4 to 8 atoms, said ring selected from the group consisting of:

i) carbocyclic;



iii) aryl; 1v) heteroaryl; v) bicyclic; and vi) heterobicyclic; j) and
m xtures thereof; R8, R9a, RAOb, and Rl are each independently hydrogen,

Cl- C4 al kwb,03angd70ri xt ures thereof; R9a and R9b can be talen/usSoyatiber to
forma carbocyclic or 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; mis an index
froml to 5 nis an index froml to 5 m+n =from 2 to 6. Another
aspect of the prement héetweticion rel ates to pharnmaceutical conpositions

whi ch can dellvem the_conpounds of the present invention to a human or

hi gher manmal , salh con%03|t|ons conprising: a) an effective anount of one
or nore of the coltpounbetera@¥or di ng to the present invention; and b) one or
nmore pharmaceuticql |y pegeptadl e excipients. A further aspect of the
present invention 5e|ah& mggwﬁgthods for controlling one or nore

i nfl ammat ory cyto ne ned i nflammat ory cytoki ne nodul ated mammal i an
di seases or j)condind mitiresdhgrePfinet hod conprising the step of adnlnlsterlng

to a hugareoRMigher ar@%ﬂ&ﬁhd@)@ﬁdenﬁ\f Hyaéry €,-8nalyitand nidures pesf; Ri‘and

conpri si one un :

i nvent i &&gcaTH% ?gerhtﬁ%et%efrﬁ%fro "B C%@{B) v o‘? ﬁ?tgrgéﬁl cq%nﬁgoﬁwﬂr\nlstéﬁ%ﬁga nggs%vs‘?‘eél?ims econe
appar entwd R" tiissen bé tak@tOdeth%rrtg'fosrR laICbePWC‘tCH’éh%{?ﬂOCSfCFQ)VHﬁgePOF‘@Hﬂ?gﬁbo"b ©t'he

fol I ow @%ngtléaérl RExFRRLH ot MANaringbxide P pemded indek RomE.to Al +perfioent ages,
rati os an pr oportions herein are by weight, unless otherw se specified.

Al tempé?&tures are in degrees Celsius (0 C) unless otherw se speC|f|ed
Al | document ancthérespeat ef thé preseat ipveation elaies fo phatroroeelicat e@MmPREHaBE Whigl can ‘

refer en%glive{‘| ? c&ﬁéa@ﬁdsod? trRforéRMtt il REEHFREA hirfart? highér R@nmEI0&Ad dourpdsitss an
adm ssion t prior art with respect to the present invention.

DETAI LERCPESIRY PTI O\I G: THE | NVENTI ON The present invention relates to
conpounds whiggh arf eﬁameé)émomi ofroad barnom gf the ceropasinds grgording taheiRiesdns e

i nhibiting the eXtrL dyar release of certain cytokines, especially
inflammatory cytoki nes ai d cytokines pl ayi ng 2’5 role in the stinulation,
cause or manlbﬁest@DP@W@‘PPharwaﬂ%“'ﬂéa&)/?‘é*??/tab'%%xciﬂeé‘ ases, disease states, or
syndromes. FQfuithe agpecd sRrprasentifi@ntonedatad toinmireds Fap norttieling errerAr mMeedr ocar byl

|s defin d he el & %F%@élategrog%ﬁérﬁqﬁé{gﬂytcg&{dnerméﬁ%\’edwmallaﬁ dzesHeE bsed of

car bon é tons er m hydr ocar byl are
t he het @loothyJ@B @gld\mt@ﬁ Cai’ﬂé“s(ﬂ‘@stbff stereef aﬁ@wﬁﬁ”%@|edwmal%%h‘87'eé§“%?“% 1% ous 3

effective amount of a composition comprising one or more of the compounds according to the
present invention.

These and other objects, features, and advantages wili become apparent to those of
ordinary skill in the art from a reading of the following detailed description and the appended

claims. All percentages, ratios and proportions herein are by weight, unless otherwise specified.

All temperatures are in degrees Celsius (© C) unless otherwise specified. All documents cited are
in relevant part, incorporated herein by reference; the citation of any document is not to be

construed as an admission that it is prior art with respect to the present invention.

DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to compounds which are capable of mediating, controlling or
otherwise inhibiting the extracellular release of certain cytokines, especially inflammatory
cytokines, said cytokines playing a role in the stimulation, cause or manifestation of a wide variety

of diseases, disease states, or syndromes.
For the purposes of the present invention the term “hydrocarbyl” is defined herein as any

organic unit or moiety which is comprised of carbon atoms and hydrogen atoms. Included within

the term hydrocarbyl are the heterocycles which are described herein below. Examples of various
3



WO 03/ 024970 PCT/ US02/ 30134 wunsubstituted non-heterocyclic hydrocar byl
units include pentyl, 3-ethyloctanyl, 1,3-dinethylphenyl, cyclohexyl,

Ci s- 3- hexwiD,03/024p7di net hyl bi cycl o[ 2. 2. 1] - hept an- 1-yl , and maghtsa2/20194 .
Included within the definition of "hydrocarbyl” are the aromatic (aryl) and
non-aromati c carbocyclic rings, non-limting exanples of which include
cycl opropyl, cyclobutanyl, cyclopentanyl, cyclohexane, cycl ohexenyl,
cycloheptanyl bi cycl o-[0. 1. 1] - but anyl blcyclo [0.1.2]-pentanyl, blcyclo-
[0.1. 3] -uha)banyﬂed tbrhgterogycc, hytiocayrioyl mltﬁm\cmld@])eﬂ%ﬂaaiwoctanyl 1 3-dimethylphenyl,

bicycl o c{/cg r%xﬁ]mé‘?%@”‘(b ﬁﬁﬂyﬂﬁ%%{g 2R} Eéb@inoril ?ananédhth- ptanyl (norboranyl),

bi cycl o- car op L ﬁ
di cl ycl opent dﬁfé@ﬁﬁ Wﬁ'ﬁ@/?he dﬁ@!’t‘?@f‘ ioﬁi{/‘Vdro‘ﬁ‘FFé( gre Gb@ﬂrg?tfc (a?iﬁﬁm wreroTsi§eny!
]2-H-2 i g d lell’b%é}bfc@ﬁ&%r@g)ﬁon -limpihg eantphs\of whietnibdiudel cycléremyt, emqbptaaﬁ,@mqmﬁzyl,e ny| ,
ra I o I h !
ﬁ%l'{eﬁa% ﬁgxeﬁ? aégﬁ%gtan@wcyklggo | 'I]l%%tan;r hcﬁc;fcl% (?]nI SR ACHELS:

|ncludes eterocyclic . rings
non- | i mil®.it 3hexrayrinuanyld pioxple-ir2. ?h'i@K’fh”M'eb'cyﬁS‘?r[‘? M}ﬂep@ﬂ(ﬁ@r}ym tﬁﬁéc Bt Byrrolyl,
pyrazol Weptaﬁ ndrtr&éﬂ@;c Blcydie- [012,42} odtahyl {caBoptylienyl), s@iropettaiyazol yl , i Z oxazol ?/l
oxaz 0 ra . one

pyri dlyn ﬁlc}ycé??thﬁvmﬁ %?)llh}/l,rﬁhg%ﬁ qu%A hapfhﬁifyl P\Fér‘@ﬂ%i—l md%h?lpéi I@ﬂﬂ Ctri aZIynyI
4H 1, 2-pbreerithmyl] qntmﬂmorsnsdmaqrianwﬂylerwl 42@x4at2'if¢W‘Fr°”ﬁPBV‘ﬁ'ﬁBY'1*}‘1‘9[“‘3 “5%ep| nyl ,

oxepinyl, 4 H"Igheaerﬁ'l| ﬁ@t@@bﬁ;)é} mcludié%dﬂfh)éron?éﬂc |(H%¢Bﬂcﬁﬁﬁl), and @biE-afoutaditllydterocyclic
|sobenzofura i ndo

2H 1- be HE‘S?)??%/{'HW”Q e?jﬁ"f‘ﬁ%? ?Wrch "?CE‘SéLP’Vrﬁ%Y' rg'éi‘ i 8?’?‘1% gﬁ%%%&,h -
2H 1, 4- henrzootyzl, 13Hriazahy, rr2ed-iridiatyy lisoxazolyk p>@|z¢whw2 4- @f@ﬁlﬁ&b&lﬁlﬁﬂwany&ﬂ# -anyl,
t hi ophe[)% an%llbﬂméilrgﬁ g@%@{d)’dyndn%“%yﬁ&ﬁm%'d?ﬁm@ﬁﬂhp szﬂblﬁé}aﬁWﬂ sheazingippst i t ut ed

|
o e b i it A8 B crear 1
def i ned ﬁ%n@dfﬁﬂ}l iheanin Beakdtyramyn edobtrezotiganyl| hddlyd, 3H-idopi, d Bigdolviy herzokazlling t he
formul a:, %nzto&?%ﬁ gquahnﬁ q%ﬁ%hgllﬁ%e&hma‘zcﬁmﬂsﬁm EJBE%%WHF p&r*bﬁdlﬁwec' fication.

The tern1 herern as tles or
units whitvel ﬁ“fb/hﬁu"ﬂcéﬁ'lné{' BrapyihgpPRREnbeREiBYHaze!ygnd H}‘fg E‘gg%cﬁ 051"' ﬁ%can © three

hydr ogensudtiumwed 8funaubdytdtieecar byl noi ety. Al so substituted can incl ude

repl acenent of_h Vi oY NI ety
or unit." Foané%h %ﬂﬁ UR&&gﬁéﬁaﬁh¥%dﬁgﬁ?%ﬁt wﬁ@?@gﬁ?#@?“ﬁ gﬁﬁgﬁe hydr ogen
at om r epl acenent |ncludes hal ogen, yd W, and the like. A two hydrogen
atom repl acenent includes carbonytC "' and the like. A two hydrogen
atom r epl acenent fronladjacent carbon ates® includes epoxy, and the |ike.
Three hydrogen re 4 a @eUnit is
an ex arrp‘f’ %s %4 exgm a}g ? ﬁlﬂ{it dé‘r"%d 9 ﬁﬁ\éﬁﬁ:ﬁh Q]?%%r%ﬁggigg?lelg algg?r@]rw rﬁtt(;(1{‘Mgghydr ogen
at om on fadpyeent carbons. The term substituted is used throughout the
present specification to indicate that drocarbyl noiety, inter alia,
aromatic ring, alkyl chain, can.hagﬁfa<gi§§>nnre of the hydrogen atons
repl aced by a 4 N=

The term “substituted” is used throughout the specification. The term “substituted” is
defined herein as “encompassing moieties or units which can replace a hydrogen atom, two
hydrogen atoms, or three hydrogen atoms of a hydrocarbyl moiety. Also substituted can include
replacement of hydrogen atoms on two adjacent carbons to form a new moiety or unit.” For
example, a substituted unit that requires a single hydrogen atom replacement includes halogen,
hydroxyl, and the like. A two hydrogen atom replacement includes carbonyl, oximino, and the like.
A two hydrogen atom replacement from adjacent carbon atoms includes epoxy, and the like.
Three hydrogen replacement includes cyano, and the like. An epoxide unit is an example of a
substituted unit which requires replacement of a hydrogen atom on adjacent carbons. The term
substituted is used throughout the present specification to indicate that a hydrocarbyl moiety, inter

alia, aromatic ring, alkyl chain, can have one or more of the hydrogen atoms replaced by a

4



WO 03/ 024970 PCT/ US02/ 30134 substituent. When a noiety is described as
"substituted" any nunber of the hydrogen atons nmay be replaced. For

exanpl e, wolwdewosyphenyl is a "substituted aromatic carbo®gahiso2/siisg”,

(N, N dinethyl-5-am no)octanyl is a " substituted C8 al kyl unit,
3-guanidinopropy| is a "substituted C3 alkyl unit," and 2-carboxypyri di nyl
is a "substituted heteroaryl unit." The following are non-limting

exanpl es of units which can serve as a replacenent for hc}/drogen at ons when
a hydr ocab#inentiiben d r901em§cies¢§@dd as ‘stisstifyted] anynember of the hydrogen atoms may

[C(C(Z )RlRi)b%Jr BISEECH) \M}%ﬁ:&%henw 8 al“5u@BHittted Sromhdtic d%rljo&ycfldf g, QNNe 12; Qi)
- C( 2) NRIRE Mﬁ)az"'”°75‘?ﬁfﬁ”)" i WUY@‘#H“%% %g‘n& “a@@q’ ‘)&i %@S@teﬁw % i

- N(R12) 2initx end 2-biRbAFEINinytisi 9 “suliNRURCHERREG/] unltX|TI'\|e)‘0IIo\Mmg|@(nZ)'l-|km1|iQﬂQ) 2;  Xiv)
- NHN( Rl?%gm%ﬁ? uthn sertd 'aé _a relﬂgéeméﬂf 'fdr)w\éfr%g% etor’r’?é\ﬂh'eh h hydebtedbyl unti X)

XX1) - -1, and m xtures
{ her eof ;15 dsseriped asSguRstityted.| | ) - SCBM XXi V) OSCBM xxv) - SC2N( R12) 2;
XXVi) SQZRIZ{C(R%)’Q]{,((]*CHPR@ Wi2srein g¥evfrdm 0 to-1RO@is fromndi t )12~ P( O) ( OH) 2;

if) -C(Z)R'%;

i) -C(2):R"%

iv) -C(Z)CH=CHy;

v) -C(ZIN(R™)z

vi) -C(Z)NR"*N(R"),;
vii) -CN;

vii)  -CNO;

iX) -CF3, -CCls, -CBrs;
Z) -N(R")y;

xi) -NR'™CN;

xii) -NR'?C(Z)R";
xii)  -NR'™C(Z)N(R")y;
xiv)  -NHN(R™);

xv)  -NHOR'?;

Xvi) -NCS;

xvii)  -NOy;

xviii)  -OR'%;

Xix) -OCN;

XX) -OCF;, -OCCl3, -OCBrs;
XXi) -F, -CI, -Br, -1, and mixtures thereof;
XXii) -SCN;

xxiii)  -SOsM;

xxiv) -OSOzM;

xxv)  -SON(R™);;

xxvi)  -SOR'%

xxvii)  -P(O)Hy;

xxviii) -POy;

xxix)  -P(O)OH);
xxx)  and mixtures thereof;



xxx) and m xtures thereof; 5 WO 03/024970 PCT/ US02/30134 wherein R12 is
hydr ogen, substituted or unsubstituted Cl1-C20 |linear, branched, or cyclic
al kyl , Cowo@3024ryl, C7-C20 al kyl enearyl, and m xtures thecaafSp2/ai1Bs
hydrogen, or a salt formng cation; Zis =0, =S, =NR12, and m xtures
thereof. Suitable salt form ng cations include, sodium [ithium

potassium cal cium rmagnesi um amonium and the |ike. The first aspect of
the present invention as a whole, relates to novel compounds suitable for
i nhi bi t ivagreinal'%ia s@iraden substéaeredr ansubstifitek ©nes Jinegaibernekasp@els 2idving t he
fornul a; i | 1 o Mlis h{dr&behor\a sBt foffning calios; s =01 uent  at
he . pgéoi%[rylh\’lq% %?R%@I%n%%ryl, arfd Mxtule&8erdof Mis hjdrbd §

rimdin-4-yl_portion of the aenet. scaffold, said
R unit r8:=NB -&nd BpREes s gUithie 5%'6'70 Pgca '@TSCP-QL]"% gy F'@Jma prinmary or

s econdapytagilinfl@aldidin mbgnesiog, dnveorion,rantl the-liR 4aR4b; wherein R3 is

substi t uted n i - . i SSmidlsdshlsitaiait ed
cyclic hydr gé%r"ﬁi#?géﬁttg% F@ﬁ%&g%}muﬁiﬁgﬁjﬁ%tésfjtgﬁg\gl rocﬂbgl yl, substituted
or unsulisinhibiiing celease pf inflamsatary erekies. §id GREPYEES *f"’lY’t“@g'eﬁ rt"Efa/aOaryl © the index
k is fromO to 5. The following are the various aspects of R units
according to the present inventionp wherein Ris an ether having the
formula - CH2] KR3. However, the oerzais not limted to the herein
exenplified iterations and exappl A A) I(Brfﬂrt S enconpassi nhg et hers having
the fornula -OR3 (the index kReqial no O)cahg, R3 is substituted or

unsubstituted aryl. i) One iterati/on hi s aspect of R conprises ethers
having the fornmula -OR3 and R3-+s substituted or unsubstituted aryl. This
iteration includes the foll ow b ngn- limting exanple of R phenoxy,

2-f 1 uor ophenoxy, 3-fl uorophenoxy=4 fl uorophenoxy, 2, 4-difl uorophenoxy,
3-trifluoronethyl-phenoxy, 4- trifl &ronethyl phenoxy, 2,4-trifl uoronethyl

phenoxy, and e |LKGicnid oML BSIcrikSh A P borkd o y@3RREY 88, saamr | ses

et hers havi ng: £Re” I's substituted or unsubstituted
aryl . THwitiigzer ati on includes the following non-limting exanples:

2- met hylgphenQpyeted haighyd penoo[cHARYRIrhy| phenoxy,
b) a primary or secondary amino unit having the formula -NR*¥R*;
wherein R® is substituted or unsubstituted C4-C; alkyl, substituted or unsubstituted cyclic
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl; 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[CHz]kRS. However, the formulator is not limited to the
herein exemplified iterations and examples.

A) R units encompassing ethers having the formula ~OR (the index k equal to 0) and R%is
substituted or unsubstituted aryl.

i) One iteration of this aspect of R comprises ethers having the formula -OR®*and

R® is substituted or unsubstituted aryl. This iteration includes the following non-
limiting example of R: phenoxy, 2-fluorophenoxy, 3-fluorophenoxy, 4-
fluorophenoxy, 2,4-difluorophenoxy, 3-trifluoromethyl-phenoxy, 4-
trifluoromethylphenoxy, 2,4-trifluoromethyl phenoxy, and the like.

i) Another iteration of this aspect of R comprises ethers having the formula —-OR?
and R2 is substituted or unsubstituted aryl. This iteration includes the following
non-limiting examples: 2-methylphenoxy, 3-methylphenoxy, 4-methylphenoxy,

2 4-dimethylphenoxy, 2-cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 4-
ethylphenoxy, and the like.

iii) A further iteration of this aspect of R comprises ethers having the formula -OR®
and R® is substituted or unsubstituted aryl. This iteration includes the following

6



2, 4- di net hyl phenoxy, 2-cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 4-

et hyl phenoxy, and the like. iii) A further iteration of this aspect of R
conpri seswetlpoee7havi ng the formula -OR3 and R3 is subst iPCOTESd2/80134
unsubstituted aryl. This iteration includes the followng 6 WO 03/024970
PCT/ US02/ 30134 non-limting exanples: (2-nethyoxy)phenoxy,

( 3- met hoxy) phenoxy, (4- methoxy) phenoxy, 3-[(N-acetyl)am no] phenoxy,
3-benzo[ 1, 3] di oxol -5-yl, and the |ike. B) R units enconpassing ethers
havi ng the fornul aon- mandémpiemc@methy@qmaénm Dinetorh) R8N, (4subst i t ut ed or

unsubstituted heter éph%}o)yr h' ét@l)aaﬁ@ ;ﬂeh&& %enfz&['l §ARINBGA, apd thR

conprises ethers R0 I's unsubsti'tuted
heteroaryl. This ilkeer at i on i ncI udes t he foI I OWI ng non-limting exanples:

pyrim diap 2- Y unjtP BhdoPpésigtrishs hapibig ingifdimadiay-OR® [iye indkixtk-cdiusilto O)pd Rdisn- 4- y1

and the like. A sec ation of this aspect of R corrprlses et hers
havi ng t he féF?ﬁJi“}fd 8Qﬂ%ef{:&§;¥eroa ‘ubstituted heteroaryl. This jteration

i ncl udes t he if ol | dwirstgieration df this asbery of Recusisesssthers AaNIdRPIMHTOR 21 | and
the like. C R unigsg @gg&m@g%t@@a@t M@lsSteRaH iRgudel eneffelloWinl Aonr-DUHRR3 (t he

i ndex k equal to 1) and subst i. ed or. unsub t L ) A
first iteration ofSX@RPIES: afb'é‘é?zéflf PRIMY 'ﬁ%?"i’ %yé'gmétﬁkgﬁot"t] 9 ﬁﬂd'ﬁ‘% 1?8&; mul a
-OCH2R3 and R3 i sheslikbstituted or unsubstituted heteroaryl. This iteration

i ncludes the fol | on.ng Rl bfqﬂlé éébgct%i(ﬁ%rlnﬁr%es Bﬂﬁéﬂslﬁb\dﬂ\g‘thafo%ula -OR?
pyrimdin-4-yl, 2-am popyrim din-

pyridin-2-yl, pyr i R 5. sypstltwr}'p@f%r% U“IS lteéq? n pﬁédqs%(egflolpoww)g nﬂh |Imltln%
iteration of this exappes: 2aimifdpynadienyl, Bnd the fire. et her having the fornul a

'Oc'*mocﬁ”d %nnggg&?ﬁ)%g#%%%r%vmaw rufaUlcRAl R (‘ﬂiéhﬁ'dés%h%b@dl @21 hd RThi s

iterati i nc non- |mt|ng exanpl es: pyridin-3-ylethyl,
( 2- met hy| - 2- gy/pubgtitied gr ypsyRstiyipp aryhnd the like. D) R units enconpassing
et hers havi ng) the A fretmatation &R 4spbe of Rda@nprisesettiars hawinglihe BMILIRIOCH.R’

substituted or Saé@%:;st%lﬂlgsqgute% or Edsu?gtlﬁxéq héte)rc%f ’l'ﬁl§fteréttoﬁrlr%tu'd5§qth@f this

aspect of Ris an IS unsubgtl tuted
Cl-C4 linear, brarfeleathg nop- "@W@Q ?@mﬂleR)PN”m“l’ﬁrzsy' W@F'ﬁ‘f‘l"'d’hz IRNRYFELiPre

foll owi ng non-1i m}n |4Egn,§@pz;rmb,ﬁ.s_y| , Rprdinyd-yl, gtidiy-B-yl, pgrtdprayydnd the like.
(S)-1-met hypr py! ’%aecpﬂ%&q%Pﬂuﬁgs aa%t of Rﬁ%ﬁﬂ? Is a%re%tmjn%fthetfgﬂnﬁjlaﬁ-speCt of

R is an ether”havi
linear, branched, €CH:fREaIdR’$ supbtitutatherginsybestitied élhylﬁ%f}?e?tareé@l tThis 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
substituted or unsubstituted C4-C, alkyl.

i) A first iteration of this aspect of R is an ether having the formula —OR*and R%is
unsubstituted C4-C, linear, branched, or cyclic alkyl. This iteration includes the
following non-limiting examples: methyl, ethyl, isopropyl, (S)-1-methypropyl, and
the like.

ii) A second iteration of this aspect of R is an ether having the formula —-OR®and R®
is a substituted C4-C, linear, branched, or cyclic alkyl. This iteration includes the
following non-limiting examples: 2-methoxyethyl, (S)—1 -methy-3-methyoxypropyl,
and the like.

The following are the variods aspects of R units according to the present invention

wherein R is an amine having the formula -NR*R*, R** and R** are each independently:

a) hydrogen; or

b)  -CR¥R™ LR



following non-limting exanples: 2-nmethoxyethyl,
(S)-1-nmethy-3-nethyoxypropyl, and the like. The follow ng are the vari ous
aspects oWOR3mi9r& according to the present invention wh@C&UsSIR3(134 an

am ne having the formul a - NR4aR4b, R4a and Rob are each independently: a)
hydrogen; or b) _[C(R5aR5b )] XR6; 7 WO 03/024970 PCT/US02/ 30134 each R 5a
and R5b are independently hydrogen, -OR7, -N(R7)2i -CQR7, -CON(R7)2; Cl-C4
| i near, branched, or cyclic alkyl, and mxtures thereof R6 i s hydrogen,
-OR7, - NeRYRZand Ef?%l%?ndepemmyil@gerstmgf FN(R RA-GRU ﬁ§@b‘§? N Cit@din€2r- C4

al kyl 1%%557%' &glhcoa{ékl)ggﬁ&m&%és‘{ﬁé?&qu\mﬂ hyd%eﬁ‘l@ﬁt’ulg7 BCOR unsubstitut ed

het
sﬁbg[ iO? YRok: SU%HEJ < P'E‘%‘b%ttﬂ‘“%fjr%rc‘* AlfleSY ﬁHB‘B?er st éfﬁ%ryf 8 %’bsq—@ﬁ%ver

t he f or naaladuBEtititsd Re&déroryiRE ie tlydrepeh hewdi@rseluhle ceticln®}-C£ alleyd of qubstiutedors and
examp! Cumsioufiel bl e REamERTh agﬁmmberatﬁ% RAnGEBHRRoMRE R e

hydr ogen, rogen an sald units having the
f or mul a: expmplifird P@a'ﬂqﬁlg@n @leshe i ndi cated stereochemistry. i) A first

iteratiog) of ROk cAGHBSHssiAG cHifall Bnifiyréups nBereRRIT is iydrggeaNRRE hydirogdn dng

substituted otsun titut is iteration includes the follow ng
non- limti nd55bﬁ?éﬂ%€3 S‘a'd(ug Sngngph%ﬁfrmhflgphenyl nmet hyl am no,

(S)-1-methyl -1-(4- fluorophenyl) et hyl arﬁ*

(S)-1-nethyl-1-(4-nethyl phenyl)rrethyl“a (S)-1-

met hyl - 1- (4- et hoxyphenyl ) net hyl ani no, (; i met hyl - 1- ( 2-

am nophenyl ) met hyl am no, (S)-1-nethyl I-ILG(H am nophenyl ) net hyl am no, and the
like. ii) A secqnd |t his aspect of Ris an am ne conprising an
R6 which is 3@?'(‘? %&t%r?octﬂlﬁ@ﬁk%tl tuted heteroaryl. This iteration

i ncl udes the #oll owﬁngntemmn of thigrsrienlpf Rinpmparaige comprising an R which is

(S)-1-net hyl - 1-( p%dbgfltﬁkegoﬁ/dnhmmb%ﬂ Qﬁ@n@IO This SprafiorRdllek thk-following non- \
E gglr Ildlmr;t ﬁwyl ) TBE f Iﬁ'? Erﬂg] e%g Pi%ﬁé?)h -rlnsban% hen)ﬁrgéﬁﬁ Iadr'hlrr1]o %S)y1| r)ngtﬁygl r?y(llam no,
(S)-1- et hyl - 1- ( 3- thempberiy)Bptiianios.(5)- ymFWHh(ytfr@ﬁwwaenyl)aﬁwwltawq Re- iii) A
third iteration of ks @Rk ;%n lam.nartﬁyl&n@wpf {zsing an R6 which is
Cl-Ca _substituted or unSLII)tljnStlh lammo (8?1 n}/eth 1-1 gmllntgp en)}l %yla%%loué%%% the
fol | owi ng non-1i ni #PRgPheny y Y-

like.

ii) A second iteration of this aspect of R is an amine comprising an R® which is
substituted or unsubstituted heteroaryl. This iteration includes the following non-
limiting examples: (S)-1-methyl-1-(pyridin-2-yl)methylamino, (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.

iii) A third iteration of this aspect of R is an amine comprising an R® which is C-Cs4
substituted or unsubstituted alkyl. This iteration includes the following non-limiting
examples: (S)-1-methylpropylamino, (S)-1-methyl-2- (methoxy)ethylamino

B) R units encompassing chiral amino groups wherein R* is hydrogen, R® and R® are each

C4-C, alkyl, said units having the formula:

/
—N
N—R°
R5b:: R5a

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



exanpl es: (S)-1-nethyl propylam no, (S)-1-nethyl-2-(nmethoxy)ethylamno. B) R
units enconpassing chiral am no groups wherein Rd4a is hydrogen, Rya and R5b
are each wOb3@#9a0 kyl , said units having the fornula: H PNTR&02/801134 R5b
Rba and the indicated stereochem stry when R5a, R5b and R6 are not the
same. 8 WD 03/024970 PCT/US02/30134 i) Afirst iteration of this aspect

of Ris an am ne which does not have a chiral center, non-limting

exanpl es of which includes 1, 1-dinethylethylamne, 1,1 dimethyl benzyl am ne
and the like.iii) ANirseeetidn btteis aspedrof Bfis arargneasiyelcdoes hotihavea eliirakaenies
conprising an R6 "\%%.tk@ eraﬁﬁm&tdfElet:i?ﬂcIQJesqWsﬁllﬁﬁﬁwyléﬁ#lﬁ‘ﬁilngk 1C4 al kyl . This

iteration includes ow ng non- limting exanpl es (S)-l m

et hyl - 2- hydr oxy- 2- W@FH%”%@B‘WP%? e, (S)-1-nethyl -

hydr oxy- 2- metify| buk ydcand itwatuoamdthtsfaepelctd{&s@)arﬂnemommsmg@mﬁ?ﬁablsh Ag

al kyl enearyl ~am ne SW&? n&%@tltht@d EyerQ%}?anmsQfgrﬁloﬁ%lué&qhﬂéﬁbMQ nok 4b are

hydrogen, R6 is su unsu % sal d unit havi 19 t he
formula: HRL1 - liiting eX@'"Wﬁ%K@Han&}izlhgdrHVd?’@@ Wpgpylaming, (B Meti¥ed unit -
as defined herein @aexp2-nahybufjiamsi, indeteikeon of this aspect conprises the

fol | ow n@h D?l ¥ te}q!:cin a%éir?‘g %ﬁeﬁe%&l aﬁune Whér% I@e%%ﬁréﬁgﬂnﬂ)th R® and R™ of

(2-am no or op
(4- met hoxypheﬁhylar)ermfdr‘ngftraﬁl wubetmtw%ym@gt&w%ﬁw ?ﬁ'belh)an%Qﬁ?/f%[ﬂ‘i”ﬁo and the
like. ii) A second iteration of this raspect conprises the foll ow ng

non-limiting exanples of R units:—{(¢- neth \
(3-net hyl phenyl) - met hyl am no; (4- nmet\h 2yl ) met hyl am no; and the |ike.
D) R units enconpassing am nes wherein RdaAs hydrogen, Rob conprises Rya
teﬂga:c OJ; (r)ml gyd%oegen an is hy%?o%er? ualsugsgtufe%%Bangrnea FFQ%@Z%\% said unit having

i) A first iteration of this aspect comprises the following non-limiting examples of R

| pyenyl ) met hyl am no;

units: benzylamino, (2-aminophenyl)methylamino; (4-fluorophenyl)methylamino,
(4-methoxyphenyl)methylamino; (4-propanesulfonylphenyl)methylamino; and the
like.

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

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

R5b'
i) A first iteration of this aspect of R is an amine comprising an R® which is
- substituted or unsubstituted phenyl. This iteration includes the following non-

limiting examples:

H H
N rM N R
_c CH,N—C H
CH30 C\\ H (CHs), A\
0 0

wherein R"" is hydrogen or a “substitute” as defined herein above.
ii) A second iteration of this aspect of R is an amine comprising an R® which is
substituted or unsubstituted alkyl. This iteration includes the following non-limiting

examples:



~-- R6 R5b i) Afirst iteration of this aspect of Ris an am ne
conprising an R6 which is substituted or unsubstituted phenyl. This

iterati orwDrsloades the foll owing non- limting exanpl es: HCHUS/BREII4 N R11
and CH3 CH (CH3)2N CH O O wherein R11 is hydrogen or a "substitute" as
defined herein above. ii) A second iteration of this aspect of Ris an

am ne conprising an R6 which is substituted or unsubstituted al kyl. This
iteration includes the following non-limting exanples: 9 WO 03/024970
PCT/ US02/30134 HHH-NO/M O-NO of{ or ~ 4 H3COH H3C OCH3 H3C
N(CH3)2 R wunits are sele®ed from ayNsubglituted oM unsBbstituted aryl;
or b) substituted or unsubsyitlted®heter | . TRe fir spect of Rl units
enconpasses hal ogen subst HiCut edHphenyl H@ni t QCHaoN- | i BG | ngN(Clékanpl es of
whi ch i ncl ude _4- f.%uor Oeﬁ)h?%l - 2, 4-di fl uor ophenyl, 4-chl orophenyl, and the
like. R 2a an& BJSAMTHE 48 each i ndependent |y sel ected from the group
consi sting of @ a) stpstiuedenynsobstitu®d@A2)r R8; c¢) - (CH2)i NR9aR9b; d)

- (CH2) | CC2R 0y  €) sadsfibiol i dbiutddnetstdah?) | CON(R10) 2i g) two Rea or two
R2b units fromthe sane carbon atom can be taken together to forma

car bonyl uni t TPRYTSIATBSGRODY URENABPHSES halogen stbatiuted Banignits, §o-WRitR% doubl e
bond; i ) emnmolda@fawhintdindn@ Rwrephenyl, 2kedtiflubopieniies-clilaroprenyn andshediké.i t ut ed or
unsubst i hmaﬂﬁl RPIUNEs are each independently selected from the group consisting of:

a) hydrogen;

b)  -O(CH)R’;

c) —(CHo)NR*R®;

d) ~(CH,),CO.R™;

e) —(CH2)OCO,R™

) —~(CH)CON(R™);

g) two R* or two R® units from the same carbon atom can be taken together to
form a carbonyl unit;

h) one R* and one R® are taken together to form a double bond;

i) one R® and one R® are taken together to form a substituted or unsubstituted ring

comprising from 4 to 8 atoms, said ring selected from the group consisting of:

i) carbocyclic;

ii) heterocyclic;

iii) aryl;

iv) heteroaryl;

V) bicyclic; and

vi) heterobicyclic;
i and mixtures thereof;

R®, R® R%, and R" are each independently hydrogen, C4-C; alkyl, and mixtures thereof; R* and
R can be taken together to form a carbocyclic or heterocyclic ring comprising from 3 to 7 atoms;
two R’ units can be take together to form a carbocyclic or heterocyclic ring comprising from 3 to 7
atoms; j is an index from 0 to 5.

[5,6]-Fused Rings Systems

A first aspect of the preéent invention relates to ring scaffolds wherein the indices m and n
are each equal to 2, thereby comprising a 2-(R"-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-
5,6,7,8-tetrahydro-pyrazolo[1,2-a]pyridazin-1-one scaffolds having the formula:

10



conprising from4 to 8 atons, said ring selected fromthe group consisting
of: i) carbocyclic; 1ii) heterocyclic; iii) aryl; iv) heteroaryl; V)

bi cycl i c;wand/02497) heterobicyclic; j) and m xtures thereofPCTRS02/R834 RIb
and R10 are each independently hydrogen, Cl-C4 al kyl, and m xtures thereof;
R9a and R9b can be taken together to forma carbocyclic or heterocyclic
ring conprising from3 to 7 atons; two R10 units can be take together to
forma carbocyclic or heterocycllc ring cogprising from3 to 7 atoms; | is
an index fromO to 5. [5, 61-Fused Ri ngs Stems A first aspect of the
present invention relates to ring scaf)fol wherein the indices mand n
are each equal to 2, thereby conprqa
2- (R1-substituted)- 3(2 R-substituted ¥di n-4-yl)-

5,6, 7, 8-tetrahydro-pyrazol o[ 1, 2- a] pyri/dazi n- 1-one scaffolds having the
formula: 10 WO 03/ 024970 PCT/ US02/ 3 O*Rea N RL N2b IINN~i\ R
wherein the R 2a and R2b units are i ndependent |y hydrogen,

-(CH2)j CO2R10, - (CH2)j CON(R10)2, an R(tures thereof. Iterations of this
scaffol d include the core scaffold having the fornulaz O NRL N 11N NAR
the 5,6, Fh@eindieRihguhrR” wyis arctesh ndereatienty hyidteen m{QHAGE-%.posi ti on esters

and ani desH eanm)) B mikorediHersor.

Iterations of this scaffold include the core scaffold having the formula:

the 5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-one 8-position esters and amides having the
formula:

o (CHp)COR™ o (CHCON(R"®),

and

as well as the 5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-one 5-position esters and amides
having the formula:

(CHZ),COZR1 (CHR)CONR™),

11



O (CH2)j CO2R10 O (CH2)j CON(R1012 1 NNRNRL Nand NN 'BA "BARR as
well as the 5,6,7,8-tetrahydro-pyrazol o[ 1, 2-a]-pyri dazi n-1-one 5-position
esters amdoagiog®3o having the formula: OO 1 NN R N RL RCan$o2/801B4
(CH2) 1ICO2R10 N (CH2)j CON(R10)2 ~-~ Nlom \ R R 11 WO 03/ 024970
PCT/ US02/ 30134 A second aspect of the present invention as it relates to R
2a and R2b units, conprises 2
(Rl-substituted)-3-(2-R—substitut.ed-.yrir.ridin-4;{§%%)-5,2 , 7, 8-tetrahydro-pyra
zol o[ 1, 2- a] py Aisger qspect of e Resapipyentonpaiirplges W& f 1Al whitseroppEsesi- R1 N Reb
~N R wheR1aiuastma@d)-wi-RtsbBstiF&utefbaoyamdiin%ia)-%?,Vmsdetiaay%r?ﬂﬁp@w?%jpgﬁdaﬁhect ed form
the group._c .St f. . hydr ogen; -Q(CH2) ) R8; an C
-(CH2)jN&§H%%ﬁ&@%%$§ ?8&?”@ "this aspect include
6- hydr oxy- 2- (R1- substi t ut ed) - 3- (2- R}
4-yl)-5,6,7, 8-tetrahydro-pyrazol o[ 1,
7- hydr oxy-2- (R1- substi tuted)- 3-( \
substituted-pyrimdin-4-yl)-5,6,7, 8-
ones, 6-(di methyl am no) -
2- (Rl-substituted)-3-(2-R substitpteth pyrimdin-4-yl)-5,6,7,8-tetrahydro-py
razol o[ 1, 2- a] - pyri dazi n- 1- Nng
R

wherein each of the R* and R® units is independently selected form the group consisting of:

substi tut ed- pyri m di n-
= dazi n- 1- ones,

|
N 0- pyrazol o[ 1, 2-a] - pyri dazi n- 1-

a) hydrogen;

b) ~O(CH,)R% and

c) —~(CH)NR*R®,

Iterations of this aspect include 6-hydroxy-2-(R"-substituted)-3-(2-R-substituted-pyrimidin-
4-y1)-5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-ones, 7-hydroxy-2-(R'-substituted)-3-(2-R-
substituted-pyrimidin-4-y1)-5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-ones, 6-(dimethylamino)-
2-(R"-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-
ones, 6-morpholino-2-(R'-substituted)-3-(2-R-substituted-pyrimidin-4-y1)-5,6,7,8-tetrahydro-
pyrazolo[1,2-a]-pyridazin-1-ones

A third aspect of the present invention as it relates to R* and R? units, comprises
scaffolds wherein two adjacent R* and R? units are taken together to form a double bond, for
example a 2-(R"-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-5,8-dihydro-pyrazolo[1,2-a]-

pyridazin-1-one scaffolds having the formula:

[5,6.X]-Fused Rings Systems

The present invention also relates to [5,6,X]-fused ring systems wherein X is a ring formed

when one R* and one R® are taken together to form a substituted or unsubstituted ring
comprising from 4 to 8 atoms. The rings formed are selected from the group consisting of:
i) + carbocyclic;
i) heterocyclic;

12



ones,

6- nor phol i no- 2- (R1-substituted)-3-(2-R-substituted-pyrimdin-4-yl)-5,6,7, 8-

t et r ahydrwo oppe#z®l o[ 1, 2- a] - pyri dazi n-1-ones A third aspe®CTafSo2/bmE3present

invention as it relates to Rea and R2b units, conprises scaffolds wherein

two adj acent Rea and R2b units are taken together to forma doubl e bond,

for exanple a

2- (R1-substituted)-3-(2-Rsubstituted-pyrimdin-4-yl)-5, 8-di hydro-pyrazol of
2-a]- pyridazi nedk,one scaffolds having the formula: O NRL NN Il NR

[5, 6, X1- Fuseg)H ng&eég fems The present invention also relates to

[5, 6, X]-fuse rln% ens wherein Xis aring formed when one R 2a and

one R2b are thken FWé%@H%r to forma substituted or unsubstituted ring

conpri sing fW@n14hé@anﬁm@nB The rings fornmed are selected fromthe group

consi sting of égom@%ﬁ@Ware

PCT/ US02/ 3015 Jlrét)emsgﬂ Q%Xﬁhlk %fpec{ r‘epateg@c; E{g%yt&lné gh:&” :

het er oblasgr tagetherdo qurf‘@te ré‘?ffott?ﬂ?dfﬁéﬂf'”%f”t? % ”}fs[ég ”%/Péjl r5‘9§§y3{é8] ?l(ﬁg syst ems

wher ei nsw&ﬁtuﬁa%@ﬂ-seusvmut%d%bmﬁlma -4-lyesk Endittydgedyrezoloftl @-Hthalzaing-onempéned ar yl

ring, ng L a, the [5,6,6]-fused rings system 2-(RLl-

substit “(2-R-substituted-pyrimdin-4-yl)-5,10-di hydro-pyrazolo[1, 2-b

] pht hal azi n- 1 one having the forngla: O NN I RL N/ INR Iterations of

this aspect include anal ogs which jffffijUted on the Cring, for
4

exanpl e conmpounds having the f

lterations of this aspect include analogs which are substituted on the C-ring, for example

compounds having the formula:

wherein R'? is a substituent as described herein above. A non-limiting example of the [5,6,6] ring
scaffolds of the present invention are the 2-(R'-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-
5,10-dihydro-pyrazolo[1,2-b]phthalazin-1-one ring scaffolds, for example the compound having the

formula:

13



ORLI1 NRL ABOJd N'NN-~\ R wherein R12 is a substituent as descri bed
herein above. A non-limting exanple of the [5,6,6] ring scaffolds of the
present iWo@aR4M are t he PCT/US02/30134

2- (Rl-substituted)-3-(2-R substituted-pyrimdin-4-yl)-

5, 10- di hydr o- pyrazol o[ 1, 2- b] pht hal azi n-1-one ring scaffolds, for exanple
the conmpound having the fornmula: 13 WO 03/024970 PCT/ US02/30134 O Y CH
OH NNH HP ..., / . The first aspgect of Category | anal ogs capabl e of

i nhibiting rel ease of inflanmatory \ytoklnes accordlng to the present

invention relates to conpound G>8 i hydr o-
pyrazol o[ 1, 2- b] pht hal azi neFf a\fQId g the formula: O N I ~R N
"N NNFea R5bi ....( Rs ei n RUMNS e>ani nes having the fornul a

-NH CHR5] R6, and R, R4a, R5, and are described herein below in Table
|. The stereochenistry of R5b is the aonfiguration shown when R5b is not
hydrogen. TABLE | No. Rl Rda R Rb ¢/ -fluorophenyl H H phenyl 2

4-fl uorophenyl H H 4-fl uorophenyl n—H

The first aspect of Category | analogs capable of inhibiting release of inflammatory
cytokines according to the present invention relates to compounds comprising a 5,10-dihydro-

pyrazolo[1,2-b]phthalazine-1-one scaffold having the formula:

wherein R units are amines having the formula -NH[CHR?|R®, and R’, R**, R®, and R® are
described herein below in Table I. The stereochemistry of R* is the configuration shown when
R is not hydrogen.

TABLE | ‘
No. R R™ R™ R
1 4-fluorophenyl H phenyl
2 4-fluorophenyl H H 4-fluorophenyl
3 4-fluorophenyl H H 2-aminophenyl
4 4-fluorophenyl H H 2-methylphenyl
5 4-fluorophenyl H H 4-methylphenyl
6 4-fluorophenyl H H 4-methoxyphenyl
7 4-fluorophenyl - H H 4-(propanesulfonyl)phenyl
8 4-fluorophenyl H H 3-benzo[1,3]dioxol-5-yl
9 4-fluorophenyl H H pyridin-2-yl

-
I



3 4-fluorophenyl H H 2-am nophenyl 4 4-fluorophenyl H H 2-nethyl phenyl 5
4-fl uorophenyl H H 4-nethyl phenyl 6 4-fluorophenyl H H 4-net hoxyphenyl 7
4-f | uor opWwervlo24974 4 (propanesul fonyl ) phenyl 8 4-fl uor oplrempuisor3di34
3-benzo[ 1, 3] di oxol -5-yl 9 4-fluorophenyl HH pyridin-2-yl 14 WD 03/024970
PCT/ US02/ 30134 10 4-fluorophenyl H H pyridin-3-yl 11 4-fluorophenyl HHH
12 4-fluorophenyl HH nethyl 13 4-fluorophenyl HH ethyl 14
4-fluorophenyl H Hvinyl 15 4-fluorophenyl H H cyclopropyl 16
4-11 uor pphihyl | H H tJedrerheryl 17 4-Hi uorfophéhyl [H H rrePthS‘%‘yenﬂt hyl 18
4-1 | uorophemﬂ H H mﬂg@efméﬁymyl 19 #-TTyorophenyl H H
1- hydr oxy—3+rethytet-w 4-Hderophempt—HH-—COR2H—21-4 f' "npmah yl H
met hyl phe | | 22 4- ﬂ\ﬁ?f%hgﬂﬂenyl ng't hyl| 4-11uorlophenyl me}'@' 4-f | uor pphenyl
H net hyl 21&mi nopheMUoroMnﬂ fl ucrophlenyl H ket hyll 2- net hyﬂhyjhenyl 2b
4-f | uor ophgytH e} MéroﬁheHﬁ["y' ptrenyt——26 44 ftugrophenyt rethyt
4- met hoxyphenyl 27 4-fluorophenyl H methyl 4-(prilopanesul 1yn yl ) pheny 28
4-f1 uor pph&hyi| H netfiydromieRdnzo[ 1, 3] Hi oxdi - 55yl |29 4- f Fi#P®BHenyl H net hyl
pyridiniZ-yg [30 4- j,.lf|gm5p)1@hﬁnyl H meRhyT [pyr wdi n-[3-yI %g;ckgqeiw uor ophenyl H
met hyl H-324—-Hueropghenyl—H-rethyyl—pethyl—334-fHuverophem ..‘,m,'l
ethyl B84 4-f| oropﬁgﬁ‘{f? et hyll vi Ayl |35 3-f1 do ph@ﬁ@ yfI] e hy
cycl opropyl8 36 4-f4-ilesrogieaylyl H|net HyI gycl blhexyl methoxyethyl

19 4-fluorophenyl H H 1-hydroxy-1-methylethyl

20 4-fluorophenyl H H -CO.H

21 4-fluorophenyl H methyl phenyl

22 4-fluorophenyl H methyl 4-fluorophenyl

23 4-fluorophenyl H methyl 2-aminophenyl

24 4-fluorophenyl H methyl 2-methylphenyl

25 4-fluorophenyl H methyl 4-methylphenyl

26 4-fluorophenyl H methyl 4-methoxyphenyl

27 4-fluorophenyl H methyl 4-(propanesulfonyl)phenyl

28 4-fluorophenyl H methyl 3-benzo[1,3]dioxol-5-yl

29 4-fluorophenyl H methyl pyridin-2-yl

30 4-fluorophenyl H methyl pyridin-3-yl

31 4-fluorophenyl H methyl H

32 4-fluorophenyl H methyl methyl

33 4-fluorophenyl H methyl ethyl

34 4-fluorophenyl H methyl vinyl

35 4-fluorophenyl H methyl cyclopropyl

36 4-fluorophenyl H methyl cyclohexyl

37 4-fluorophenyl H methyl methoxymethyl

38 4-fluorophenyl H methyl methoxyethyl

39 4-fluorophenyl H methyl 1-hydroxy-1-methylethyl

40 4-fluorophenyl H methyl -COH

41 3-trifluoromethylphenyl H methyl phenyl

42 © 3-trifluoromethylphenyl H methyl 4-fluorophenyl

43 3-trifluoromethylphenyl H methyl 2-aminophenyl

44 3-trifluoromethylphenyl H methyl 2-methylphenyl

45 3-trifluoromethylphenyl H methyl 4-methylphenyl

-
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37 4-fluorophenyl H nethyl
nmet hoxyet hyl 39 4-fl uorophenyl
4- f | uor opiwervgloz24d7oret hyl
42 3-trifluoronethyl phenyl
3-trifluoromethyl phenyl H nethyl

met hoxynet hyl
H net hyl

38 4-fl uorophenyl H nethyl
1 -hydroxy-1 -nethyl et hyl
H net hyl 4-fl uorophenyl 43
2- am nophenyl

40
-CO2H 41 3-trifluoronethyl phenyl PATRESIN$I13phenyl

44 3-trifluoronethyl phenyl

H nmet hyl 2-nethyl phenyl 45 3-trifluoronethyl phenyl H nethyl 4-nethyl phenyl
15 WO 03024970 PCT/ US02/ 30134 6 3-trifluoronethyl phenyl H et hyl
4- met hoxypheny| 34rflugrametfyiphebrgt hy Hoherlyl methyletjhy|  4-methoxyphenyl
4- (pr opaneg@l T PMBLyiRIBRINEh Igﬂéhy{5 fritiquorg nﬁh&ﬁ;-lpnewggrdﬁaﬁ&hﬁﬁﬁyl)phenyl
3- benzo[4:—%%4;#@»4-%&——,rf»&-}l—é}/T 3-trHfl uoromat hyl ﬁ el L eth % %'r- fH y 2-yl
50 3-trilf | Gor ofretHYUSHERNYPRENEt Hyl Byri di rfﬁ%“ﬁ;l 5 13-benzo[ 1 3ldioxcl-5-y ,
3-trifl doreoret hyl3|ahfem;dmeltﬂryrphedyyl H 53 3- t|rihéthgr gmet hyl phény2-yiIH et hyl
met hyl S33=t11+fit orett rryf ety hyt—54 T
3-trifl rgtr?ret V|30t er?;r/ - mylr?ah FI Vi n;'f'i 85 r§‘<_§‘th¥l'i fll uororrgyrrl%'/q %Henyl H net hyl
cycl opr opyP! 5p I-ttiffuotamediphedhyi|phemyl H neethyl |cycl ohexyH 57
3-trifl yior ggret y@pﬂﬁ@,ﬂmeﬁ, [gmgrq,w met ROXyetgthyl 98 3- U1 1 Théteyi onet hyT phenyl
H nmet hy| nat hnvu%f hyv| voronet |~y| nhnn\ll H et h\ll 1 h\ld_!;gx /-1
- met hyl et h??‘ 60 §r'q@f%eﬁl¥ﬁ8ﬁrﬁ4 hyll phynyl H yI _o2H TR ol Towing is a
schene for54)repar3rtnfgmmmmlphem/l bel ongi ng tanethﬁ flirst aspemyl of Category |
accor di ng—tp—the g e fri ge—enc s—utit] zation
of Typell S?nt 39% .dMetHy Hgﬁ% npl e |rt¢=@£re$1= Late 3 tgglq&%t?o?gdum t he
sel ected R¥un t 3rtﬁfi®rqﬂ?@y@§%@hbl i ngH scdf ety Gener al CXEPlErd f or
| nt er medi a6 Ty p&-thfluoflometylighény d OCH3 T Aty O melridxyMetti)

58 3-trifluoromethylphenyl H methyl methoxyethyl

59 3-trifluoromethylphenyl H methyl 1-hydroxy-1-methylethyl

60 3-trifluoromethylphenyl H methyl -CO.H

The following is a scheme for preparing compounds belonging to the first aspect of
Category | according to the present invention. The first stage encompasses utilization of Type |
intermediates, for example, intermediate 3 to infroduce the selected R" unit into the assembling

scaffold.

General Scheme for Intermediate Type |

F
0 0
F
o) (\(U\H a oc
!
OCH, Y AN o
Na. N

SCH,

SCH,
1
Reagents and conditions: (a) LDA, THF, -78 °C, 45 min.
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SCH3 1 2 Reagents and conditions: (a) LIRA, THF, -78 C, 45 mn. 16 WO

03/ 024970 PCT/US02/30134 F/ I FO/ I 0O OCH3 b OCH3 OHOMN NN N

SCH3 SCH3wo023824%2@gents and conditions: (b) CQ3, CH2C 2, PCo/USLE3(184
EXAMPLE |  2-(4-Fl uorophenyl)-3-(2-net hyl sul fanyl - pyri m di n-4-yl) - 3-0xo0
propionic acid nmethyl ester (3) The following is a procedure for the
preparation of 2-nethyl sul fanyl -pyrim di ne-4- carbal dehyde, 1, adapted from
the procedure of H Bredereck et al., Chenl Ber., 97, pp 3407- 3417 (1964)

i ncl uded herein by ré 3 | asl under inert atnosphere
is charged N, N-di net hyl na de di net hyl (1801 g) and pyruvic

al dehyde di net hyl aceta 7 gYocHihe i xtur heategnto reflux for 18
hours during which tinme the {enperature—ckecreases |from about 109 C to about
80 C. The solution is ed~amd net hanol (A4 oadded to dissol ve the
crude residue. The sofutign is then cooled o 0 C and thiourea (892 g,
11.7 nol) is added. Afte all owi ng the m xtur to stir about 15 m nutes,
sodi um et hoxi de (741 g, sdg. 7 nol) is added fzj%.equal portions over 1

hour while nmaintaining the sgolution tenperature in the range of 18 - 28 C
The mixture is stirred for % hours at room t enpefature, cooled to 20 C,
then nmethyl iodide (2 kdleagestsaofbeddiipes (o) CrO2XHCotri§ hinhi | e nmi nt ai ni ng t he
reaction tenperature in the range of 17 - 29 C. Stirring is continued for
18 hours at roomtenperature. The QS%@@%Q and unreacted nethyl iodide is
removed by heating the solutlon at 40 torr to produce about 4.46 kg
of a dark residue % i B { i

ethyl acetate. The water fra@e %,é&,@mg{,@péseg@ second time with ethyl
acetate, the organic | ayers conbl ned and concentrated in vacuo too afford
685 g of an oil which is purified over silica to 522 g of

4- di met hoxy meThe/foladinged dylosedufeaibiythe pleydratitn@f Benethybafadypaitirhiihe-acet al

obt ai ned S p%gﬁ s e to 60 C
for 3 hoﬁ$§£¥%w% 4%%1 % éﬁggmhggttﬁ%%kﬁ§$ghﬁ ?Mﬁf acé?eﬁ% o extract
t he proddtt? (39 pingladed herein by reference.

To a 12 L 3-neck flask under inert atmosphere is charged N,N-dimethyl-formamide

dimethyl acetyl (801 g) and pyruvic aldehyde dimethyl acetal (779 g). The mixture is heated to
reflux for 18 hours during which time the temperature decreases from about 109 °C to about 80
°C. The solution is cooled and methanol (4 L) is added to dissolve the crude residue. The
solution is then cooled to 20 °C and thiourea (892 g, 11.7 mol) is added. After allowing the mixture
to stir about 15 minutes, sodium methoxide (741 g, 13.7 mol) is added in 4 equal portions over 1
hour while maintaining the solution temperature in the range of 18 —28 °C. The mixture is stirred
for 5 hours at room temperature, cooled to 20 °C, then methyl iodide (2 kg) is added over 1.25
hoﬁrs while maintaining the reaction temperature in the range of 17 — 29 °C. Stirring is continued
for 18 hours at room temperature. The methanol and unreacted methyl iodide is removed by
heating the solution at 35 °C @ 40 torr to produce about 4.46 kg of a dark residue which is
partitioned between 14 L of water and 5 L of ethyl acetate. The water fraction is extracted a
second time with ethyl acetate, the organic layers combined and concentrated in vacuo too afford
685 g of an oil which is purified over silica to 522 g of 4-dimethoxymethyl-2-methylsulfanyl-
pyrimidine.

The dimethyl acetal obtained above is then hydrolyzed to the free aldehyde by heating to
60 °C for 3 hours in 1 M HCI. Workup for neutral using ethyl acetate to extract the product affords
347 g crude product which is purified over silica to afford 401 g of 2-methylsulfanyll-pyrimidine-4-
carbaldehyde, 1.
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347 g crude product which is purified over silica to afford 401 g of

2- et hyl sul fanyl | - pyri m di ne-4- carbal dehyde, 1. 17 WD 03/024970

PCT/ US02/ 801034249 epar ati on of 2-(4-fl uorophenyl) - 3-( 2- m@CMiS0%80134

[ fanyl-pyri md in -4-yl) -3 hydroxypropionic acid nethyl ester (2): To a
cold (-78 C) solution of lithiumdiisopropylamde (21.4 nL of 2M sol ution
in THF, 42.8 mmol) in THE (70 nL) is added dropwi se a solution of nethyl
4-fl uorophenyl -acetate (6.0 g, 35.7 mmol) in THE (30 nL). The solution is
stirred for |Preparatioradf 2-(#8ucrophtmyl)-3x2iroéthgselanykpywimidin-4-yl)-3-

2- et hylh@H!‘ xgﬁ%glioﬁélgéld"?ngfhplees%gﬂr %la%%hx%%)]solu(l&@hﬂrum (ﬁi@op?odyﬁmd)e in THE

(30 nb) eaction m Xxture. |rr|n% ontlnued

for 45 (ﬂ‘l 4 ortleos ZMtSOUJM iCTih &R -8tpreolt is JHF i (Bhmikis ﬂi’@ﬁé'ﬁ@ﬂ'%? %hg the

reacti Oﬂneiﬁl}l uIﬂLn&BpHeHM%ce’iéw@@U@ 35 AMHoB ireTHANHROGHL.). Thl@sdaqluemsﬂrrepd”fas‘e is
extract

sS4
filtere °”r ﬂd’%o‘%ﬁ%ﬁ’if’vﬁ'ﬁ? gadﬁ?nQggwg{’h%?ﬂ#anyppddrﬁ%?’gé J&gfd?@ﬂ ur’l (?%d( olvger )
silica (BIAEMGANTHFXEN@S) s bared fdfaprise 8 the gpactRBHixie. SWéanﬁs?P'Ft'@He(HPb‘liuct as a

mxture f; ;]Iut(]-;%]atOfm @Eh@ﬁ Er@&é‘é&ﬁ&ﬂ i$ qudn EI%?!BJ %Bhl@l@ tl@creactlon solutlon into aqueous
2-(4-fluorop

en -rreth Isulf ropi oni ¢
aci d netSrat %%'f‘é‘t’:?' (35,’)e aq*r%wap ‘ﬁ@?éﬁd B%Ih %‘%% e't%e C-%f—ifelrgfn 8%368 i s added
pyri di ne:omb'ﬁb& dtisok (NIFS®,), §ltesdd, anobcabnsanQete@uwsAayuor dhe trupe (psiduge Isrpgmfwﬂtoéﬁfp. A

sol utio b d 8.7 g (76%) of the desired product as a mixture (1:1) of
fluor ophrgélira\; %a@t§éagrre§(tahyfsu rany g(pyr |)(r)n dpi nesz? yFirc)) -u3- hydr oxyp(r O[)Z)I onic acid

met hyl éiﬁ eomers.nprepared above in CH2Cl 2 (50 nL) is added dropwi se to the
chrom um suspensi on. The reaction mxture is stirred at roomtenperature

for 16 hours, di |l ut.ed w > . ) _pad of

Celite. The fi IeP?rgg'%" ?éﬁ @ngg;eQ Tie 'ﬁ%'@'mmggﬁ#n&ﬁgﬁ%&m pﬁgﬁ, ?ong residue is

puri f i edoropienicsicid methyi25tr (35t mé,sum@msgf Cr@s i £He(380 mllyjs pddsgpyidined) of

]Ehe dtes'frf%q?li?%%gé@ﬂrre%g@rom)fbrov\ho'i@étlrdomE&ﬁb froddhuas dreneaoxare-@- r el at tes to the
ormati on O , | o ns

el 121 Thop PRI AT HBRE P g Do R h R e Ml o aREEPE cycl i

hydr azi réovengahC (30anly thidestdropwiss to steedhfaiers sepemsicdi fige tegctionenigiredent

hydr azi r
5.5, 7, 5 pd Byl KBt oy S REIARKHIGP LY Ehd Bl cnb "99“”‘?*’@%? e herein

bel ow, i®aliEer rﬂ@‘dlf'léi?@ '%CO”B?%’B*&F éyapkp ‘ﬂ‘?éh%?fwﬁ‘él r%?é’é’@ﬁ%'@%edﬁ’é{?reﬁ"ﬁa Ve is use

to introduedermefilo okt 3.7 Y erephiemr theriesived pawestes a yalotysbid uti on for this
unit can be acconplished during the preparation of the R-ketoester
intermedi ate. The follow ng schene illustrates the preparatl on of

| nt er medi at e Thgdelloming exaimplesetatas te the formekional 8i7 ihydms- SHoyrazplold fedlimzssss
scaf f ol dyrfelring Syderad@lilifing fyrRGIdRE, FotBedrend formulaidr @tapecisaiite ofpeyclic 18 WO
03/ 02497hoydrl:.azme re%gents ola%ﬁleve%?hcer Iéo’ga?fclgs according to the present invention, inter alia, the use
of hexahydro-pyridazine to prepare 5,6,7,8-tetrahydro-pyrazolo[1,2-a]pyridazin-1-ones. In the
example herein below, intermediate 3, prepared by the method described herein above is use to
introduce as R' a 4-fluorophenyl unit, however, substitution for this unit can be accomplished

during the preparation of the p-ketoester intermediate.

The following scheme illustrates the preparation of Intermediate Type lI, for example,

intermediate 5, which encompasses scaffold rings B and C.

General Scheme for Intermediate Type I
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~NH + Br CON NH Br \ N Boc Bocce 4 Reagents and conditions: (a) NaH
DMF, 90 C, 3 hr. Boc". Nb H N ~NHEN Boc 4 5 Reagents and C(()nZZIiti o1ns:
(b) SOC 2woma@e4970t, 72 hr. EXAMPLE 2 1 2 3 4-Tetrahydr oporhesbzziiBe (5)
Preparation of 1,4-dihydrophthal azi ne-2, 3-di carboxylic acid di-tert-butyl
ester (4): To a solution of di-tert-butylhydrazodiformate (3.0 g, 13.0
mml) in DMF (20 nmL) at roomtenp is added NaH (0.5 g, 13.0 nmol). After
stirring 1 hour at roomtenp, 1,2-bis-brononethylbenzene (3.4 g, 13.0

mol) is added to Bée _reactio i re. After %OPLRI' fNhour at room
tenperature, another Wprni off of (0.5%H»>13.0/mMmD s added to the
reaction m xture. hce,NHl Xt ur Bry heat ed éoQ/y ot 3 hours, allowed

to cool to roomtenperature and stirring is continued at room tenp for 15
hours. The reaction can then be quenched by pouring thg reaction solution

into aqueous saturated NHACI. The agq g.l.5 extracted with ether
the organic phase dri edReaF?\?bsgfﬁlﬁopd'tfof‘?'kj%ﬁé% Dg’{%g%cgh%é'ntrat ed in vacuo. The
crude residue is purified over silica (5% EtQAc/hexanes) to afford 1.0 g
(23%vyield) of the desimed 0 t as a cl eér oN_. _HFReparation of

1,2, 3, 4-tetrahydropht hal az']l ne 1,42 di hydrﬁ\)'pht ‘ zi ne-2, 3- di carboxylic
acid di-tent-butyl ester, g, 3 mmol ) Ns_dissel ved in MeOH (20 nl)

and SOCl2 (0.5 m_)_adoaé‘él dropwi se. After stirring at roomtenp for 72
hours, the solvent is renmoved iijn vacuo to afford §.6 g of the desired

product as white solid. The follown h il ates the assenbly of
the 3-pyrimdin-4-yl-5, ﬁ??gﬁitsrﬂ'??i‘f"ﬂg'tmﬁgt‘t§§8fe"g§’ff)g’-rg?%é{t hal azi ne- 1- one Y
scaffol d by the convergent step which condenses internediates 3 and 5. The
resulting internediate is then trapsdvpaed into the final conpound having

the selected Runit. 19 / 134 F/ 00 * -
N+ OCFEN:""oHO N TLc §49%f¥§|7r5’ ﬁél%% 0O *Il H30 -0 N

Preparation of 1,4-dihydrophthalazine-2,3-dicarboxylic acid di-tert-butyl ester (4):
To a solution of di-fert-butylhydrazodiformate (3.0 g, 13.0 mmol) in DMF (20 mL) at room temp is
added NaH (0.5 g, 13.0 mmol). After stirring 1 hour at room temp, 1,2-bis-bromomethylbenzene
(3.4 g, 13.0 mmol) is added to the reaction mixture. After stirring 1 hour at room temperature,
another portion of NaH (0.5 g, 13.0 mmol) is added to the reaction mixture. The mixture is then
heated to 90 °C for 3 hours, allowed to cool to room temperature and stirring is continued at room
temp for 15 hours. The reaction can then be quenched by pouring the reaction solution into
aqueous saturated NH,C!. The aqueous phase is extracted with ether, the organic phase dried
(MgSO0,), filtered and concentrated in vacuo. The crude residue is purified over silica (5%

EtOAc/hexanes) to afford 1.0 g (23% yield) of the desired product as a clear oil.

Preparation of 1,2,3,4-tetrahydrophthalazine (5): 1,4-dihydrophthalazine-2,3-
dicarboxylic acid di-tert-butyi ester, 4, (1.0 g, 3 mmol) is dissolved in MeOH (20 mL) and SOCI
(0.5 mL) added dropwise. After stirring at room temp for 72 hours, the solvent is removed in

vacuo to afford 0.6 g of the desired product as white solid.

The following scheme illustrates the assembly of the 3-pyrimidin-4-yl-5,10-dihydro-
pyrazolo[1,2-b]phthalazine-1-one scaffold by the convergent step which condenses intermediates

3 and 5. The resulting intermediate is then transformed into the final compound having the

selected R unit.
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N Nz--: SCH3 SCH3 3 6 Reagents and conditions: (c) pyridine, reflux 16
hr. 00 _ N:DON/ I'll F_ID\ N\ 1 dFN:DO\N/ \N SCH3 SO2CH3 6 7
Reagent s wod3oondi ti ons: (d) OXONE(r), THF/ MeOH, rt 2 hr. PC@/U302/30184 - N : DO
FA\ NV F\ / "1 NNANH\N SQR2CH3 / \N 8 Reagents and conditions: (e)

t ol uene, 140 C 12 hr. EXAMPLE 3 2

(4- Fl uorophenyl)-3-[2-(S)-(1-phenyl et hyl am no) pyri m di n-4-yl]-5, 10-di hydrop
yrazol o[ 1, 2- b] pht hal azi n-1-one (8) Preparation of

1- (4-f 1 uorophenyl) - 3- (Zyehyl sulfanyl - pyrim di n-4-yl) 05, 10-
d|hydropyﬁfzolo[l 2- b] pht #zi njl-one (6): To a soluti®n Q

1, 2,3, 4-t hthal 0.3q, 1.4y
added 2- (4nyT) 3-(2-
03/ 024970 HCTMISO21 30134 3G

-thylsulfanyl pyr |

oxgr opi oni ¢ aci d net hyl
mmol ). The reaction mixture ills then heated to reflux
solvent is renovéd in vac d the resulting residue rﬁepurlfled by
preparative HPLC to afford Q 2 g (45% yield) of the desfi product as a
tan solid. Preparation of s
2- (4-fl uorophenyl)-3-(2-nmet hanésul f onyl - pyri mi di n-4-yl)-5810- d
| hydropyrazol of 1, 2- b] P Nal. a2 dkokaiBRe(f aidineT@nR 18 & Ut i on of
1- (4-fl uorophenyl)-3-(
met hyl sul fanyl - pyri m din-4-yl)-5, 10- d|hydropyrazolo[1 2- b] pht hal azi n- 1- one,
6, (2.4 g, 6.8 mol) io THF NBCH (80 nL of 1: ‘re) IS added dropw se

a solution of OXONE(Tr) 7 2 nnDI) i ) stirring
for 2 hours at -K-enatu +Basti @ H-€ isldll ) mnth
aqueous saturat ey _Na 38R0 acted three t i acetate. The

conbi ned organi c phaseg are drled (Na2s&4) , and concentrated in
vacuo to afford 1.5 g (5% vyield) of the

,9< N/JL
N , SO,CH

SCHs3
6 7

Reagents and conditions: (d) OXONE®, THF/MeOH, rt 2 hr.

(5 ) is
®

3, (0.4 g, 1.4
O 16 hours. The

Reagents and conditions: (e) toluene, 140 °C 12 hr.

EXAMPLE 3
2-(4-Fluorophe nyl)-3-[2-(S)- (1-phenylethylamino)pyrimidin-4-yl]-5,10- dihydropyrazolo[1,2-

blphthalazin-1-one (8

Preparation of 1 -(4-fIuorophenyl)-3-(2-methylsulfanyl-pyrimidin-4-y|)-5,1 0-
dihydropyrazolo[1,2-b]phthalazin-1-one (6): To a solution of 1,2,3,4-tetrahydro-phthalazine, 5,
(0.3 g, 1.4 mmol) in pyridine (5 mL) is added 2-(4-fluorophenyl)—3-(2-methy|suIfanyl-pyrimidin-4-yl)-
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desired product as a yellow solid. Preparation of

2- (4-fluorophenyl)-3-[2-(S)-(1-phenyl et hyl am no) pyrimd! n-4-yl]-5,10- di
hydr opyr awo0l03[02492¢ b] pht hal azi n- 1-one (8): PCT/US02/30134

2- (4-fluorophenyl) - 3-(2-nmet hanesul fonyl - pyri m di n-

4-yl)-5,10-di hydropyrazol o[ 1, 2- b] pht hal azi n-1-one, 7, (0.9 g, 2.3 mmol) is
di ssolved in toluene (18 nl) together with (S)-(-)-a-nethyl benzyl am ne
(10.5 nL, 81.6 Mol ). The resulting m xture is heated to 140 C for 12
hours, @&Jo&ﬁoddﬂm%@i@ﬁﬂ&l@%r% 0.8 ganiminble: el resntion medme Bdhanhestadieo.  The

resul tin eis fled over ff
o CB0ve VP B TRlyEb et fin RlediE ud the fosbhidiEcRB TN, 21 07 ¢ -
aspect afreGeetiegdiPlyC ﬂOIaﬁaw&l%@@5%d@§ﬂﬂ)dfthgdqsﬁeqleédLb‘F%% SPHiventl on capabl e of

inhibiting release of inflanmatory cytokines relates to conpounds
conprising a ol 2-a] -pyrid fold wh

R 2a and R2b '%(F%ar?%ﬁ{é‘?fzf(ﬁé'é'[\;f?é’ e?‘g’['#@rrﬂ?%g rg%ﬂ% %m()"m' s?ﬁ[?%qécgffol de“al "
havi gg t diRydrepymagdor[1, ?—bhbhtiﬁlazmr -1 ohk [9):HTo &8diwtion of 1-@eTuowhkers)A-(R1, RSb, and R6
are descrl in T rat
Sheun- i AR e TROP iR gt 9 ) R L0
I No. RTHEMGOKR(BOGIL of-1H1 rn@stu@ﬁeamd qlqoqywolut@zof@wﬂfor doherd/f

4-f 1 uor QF'?IFI?@ ¥do mi 3Aﬂ6rfshﬂﬁ9g§ P ass ath’b&n R &@ﬂlﬁeﬂhykeacﬁﬁ rﬁxtmeummtebwnwl H

e et e LSRN PR AL B 54 sheaghoas
4- | uor opitasesydre Hles(lb@ﬁ@@[ﬂte@]d(ﬁnéxmce@mﬁd in @Uqf-oquferé‘ﬂ% ﬁ%ﬁy' ) BiiR¢ di n- 2-yi
70 4-f1 uQsPRNEORGE: 8 AXlidwlidna3-y! 71 4-fluorophenyl HH

Preparation of 2-(4-fluorophenyl)-3-[2-(S)-(1 -phenylethylamino)pyrimidin-4-yl]-5,10-
dihydropyrazolo[1,2-b]phthalazin-1-one (8): 2-(4-fluorophenyl)-3-(2-methanesulfonyl-pyrimidin-
4-y1)-5,10-dihydropyrazolo[1,2-b]phthalazin-1-one, 7, (0.9 g, 2.3 mmol) is dissolved in toluene (18
mL) together with (S)-(-)-a-methylbenzylamine (10.5 mL, 81.6 mmol). 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 0.8 g (80% yield) of the

desired product as a red sticky solid.

The first aspect of Category Il analogs according to the present invention capable of
inhibiting release of inflammatory cytokines relates to compounds comprising a 5,8-dihydro-
pyrazolo[1,2-a]-pyridazin-1-one scaffold wherein R? and R® are taken together to form a double

bond, said scaffold having the formula:

wherein R', R®, and R° are described in Table II. The stereochemistry of R® is the configuration

shown when R® or R® is not hydrogen.
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72 4-fluorophenyl H nethyl 73 4-fluorophenyl
vinyl 75 4-fluorophenyl H cycl opropyl
4-f | uor opWwervgio24d7oret hoxynet hyl

H
77

H ethyl 74 4-fluorophenyl
76 4-fluorophenyl H cycl ohexyl
78 4-fluorophenyl H net horgatusy?/30130

4-fl uorophenyl H1 -hyd roxy- 1 -methylethyl 80 4-fluorophenyl H -CO2H
81 4-fluorophenyl nethyl phenyl 82 4-fluorophenyl nethyl 4-fluorophenyl
83 4-fluorophenyl nethyl 2-am nophenyl 84 4-fl uorophenyl nethyl
2- met hyl phenyl 85 4-f|uoropheny| met hyl 4-net hyl phenyl 86 4-fl uorophenyl
met hyl 4- net hoxyphenyl 87 quordeEIyl nethyl 4- (propanesul f onyl ) phenyl
pyridin-2-yl "4-1f 1 uor ophenyl ethyl pyridin-3-yl 91 4- fInnanheny|
met hyl H 92 #- f$horopﬂé@ymphﬁwhyl met h 93 |4- quor@ﬁW@nyl nmet hyl et hyl
94 4-fl uor opheng—Et TuoOpRdyl 42 VWO §37 024970 P(Z[ﬂlldﬁﬁ)ﬁélaﬂ)l34 95
4-f1 uorophenyl nethyl cyclopropyli 96-4-flucrapheny— beyetghexyl 97
4-f 1 uor ophenyl ﬁ%thyI4HEPHE§?WEthyI 9§f4-fILorophedynmﬂéq%vl 't hoxyet hyl
92{;;{#ﬁ0r0pﬁena4Anethmhm&mhydroxy 1-met hyl etlhyl  2308hypitenyior opheny! et hyl
- e C O aaaV¥aViilal

oH Wi BRITSE LHUFpHdIULb UT4hﬂ& Ilﬁ%l aspect of
CatEQOry Il can % DFEDgpgg y the synt hesi s nuflinph pHleny b owin the
fol | owi ng schen®6 Bpc 4fleowbenyl ~ Ni Cl th N N[+ | &mefgoxypheny

67 4-fluorophenyl H 4-(propanesulfonyl)phenyl

68 4-fluorophenyl H 3-benzo[1,3]dioxol-5-yl

69 4-fluorophenyl H pyridin-2-yl

70 4-fluorophenyl H pyridin-3-yl

71 4-fluorophenyl H H

72 4-fluorophenyl H methyl

73 4-fluorophenyl H ethyl

74 4-fluorophenyl H vinyl

75 4-fluorophenyl H cyclopropyl

76 4-fluorophenyl H cyclohexy

77 4-fluorophenyl H methoxymethyl

78 4-fluorophenyl H methoxyethyl

79 4-fluoropheny! H 1-hydroxy-1-methylethyl

80 4-fluorophenyl H -CO.H

81 4-fluorophenyl methyl phenyl

82 4-fluorophenyl methyl 4-fluorophenyl

83 4-fluorophenyl methyl 2-aminophenyl

84 4-fluorophenyl methyl 2-methylphenyl

85 4-fluorophenyl methyl 4-methylphenyl

86 4-fluorophenyl methyl 4-methoxyphenyl

87 4-fluorophenyl methyl 4-(propanesulfonyl)phenyl

88 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl

89 4-fluorophenyl methyl pyridin-2-yl

90 4-fluorophenyi methyl pyridin-3-yl

91 4-fluorophenyl methyl H

92 4-fluorophenyl methyl methyl

93 4-fluorophenyl methyl ethyl

94 4-fluorophenyl methyl vinyl
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Bocce ~H Bocce 9 Reagents and conditions:
Boc ~H Nb~N~  ,NBocceNH 9 10 Reagents and conditions:

(a) NaH, DVF; 0 Cto 90 C 4 hr.
(b) SOd 2,

23 WO

O O -

MeOH, O GVvOL3/0bM970 F OO - N OCH3 HEN CF N + | O H N NPCWUN02/3@036CH3
SCH3 3 11 Reagents and conditions: (c) pyridine, 90 C, 16 hr.
(])-g/ OZR;lg?gnFCF/ U(?OZ/ 33_13_4 O ONND F/ N:D dFN N1 N SCH3 SO2CH3 11
N F N e F NS NN NN N THTRCHAtery T # A

95 4-flucrophenyl methyl cyclopropyl ]

96 4-fluorophenyl methyl cyclohexyl

97 4-fluorophenyl methyl methoxymethyl

98 4-fluorophenyl methyl methoxyethyl

99 4-fluorophenyl methyl 1-hydroxy-1-methylethyl

100 4-fluorophenyl methyl -CO;H

The compounds which comprise the analogs of the first aspect of Category Il can be

prepared by the synthesis outline herein below in the following scheme.

~

Boc. H Boc
SNT cl a N
ol e

Boc” “H Boc””

9

Reagents and conditions: (a) NaH, DMF; 0 °Ct090°C4 hr.

Boc\

o)

OCHj3 H\N c F
+ 1 | _—
(0] H/N
10

H

SN

0

H/

10

Reagents and conditions: (c) pyridine, 90 °C, 16 hr.
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S2CH3 12 / I H3CI1'1l 13 Reagents and conditions: (e)
(S)-(-)-a-nethyl benzyl am ne, toluene; 140 C for 12 hr. EXAMPLE 4

2- (4- Fl uowophempl) - 3- [ 2- ( 1- phenyl et hyl am no) pyri m di n- 4- yPCTH]S82/8(1By dr 0-
pyrazol o[ 1, 2-a] pyri dazi n-1-one (13) Preparation of

3, 6-di hydr o- pyri dazi ne-1, 2-di carboxylic acid di-tert-butyl ester (9): To a
solution of di-tert-butylhydrazodiformate (18.6 g, 80.0 nmml) in DV (220
m.) cooled to 0 C is added NaH (8.0 g of a 60@6suspen5|on in mneral oi
200. 0, mol ) portionwi se. Afer allowing the sol uti @ to warm and stir 45

m nutes at roomtenp, | or o- 2- bute 4T .0 mol) is
or), M Yt ures Thé—d §S \f hen heated at 90 C
roo enperature and s an ditional 15

added dropwi se to
for 4 hours, cooled

hours. The reaction is quenghed by pouring the contgnts of the reaction
vessel into ice water. Th ul ting aqueous phase/i§”ﬁextracted W th

et her, the conbi ned organkc_ghases washed with aqu &g{ﬁfaturated NaHCO3,
dried, filtered and concentratgd, i n vacuo. The obtal netsogrude product is
taken up in hexane and the r@pulting solid recovered py filtration to
afford 24 g of the desired produc owder. 24 WD 03/024970

PCT/ US02/ 30134  Pr eg%Penis@ @Fd't'fnsz(dé 0260{“& Fﬁ’ﬁ%‘?'ﬂwiﬁ vi4d¥%zi ne (10): To a
solution of 3,6-di hydro pyridazi ne-1, 2-di carboxylic acid di-tert-butyl
ester, 9, (10.0 g, 35.2 mol) in MeOH (140 nL) at @ C is added dropw se
SOC12 (22.0 nL). After graglually warm ng to reom tepp and stirring for 17
hours, the sol vent an isol j/d. The isol ated
solid is then dissol NﬁCH| 10 m) and ut edAN I et her (250 m.) .

: ~ ctell by filtratiop to afford 4.3 g (79%
yield) of the desired produtt as the di-HC salt. / par at i on of
2-(4-f|uoropheny|)-3-(2- is Xlsulfanyl pyrimdin-4-yl/)-2, 3,5, 8-

t et rahydro- pyrazol o[ 1, 2- :]py |da2|n 1-one (11) To sqQlATt i on of
1, 2, 3, 4-tetrahydro- pyri daaFmis (5.4 g, 34.2 mol) jin pyridine (100 ni)

i s added 2-(4- f I uor ophenyl ) - Bé%ﬁhnethylsulfanyl py 1
4-yl)-3-o0xo-propionic acid ngehyl ester, 3, (7.3 g, 22. ). The
reaction mxture is heated to 90 C for 16 hours. The so t is then

removed in vacuo and the resulting residue purifiedisover silica (100%
Et OAc) to afford 3. 4390 2.0 el b ode et asna yel | ow
solid. Prepar at Ieag??nfsﬁlgdc(o o%tlonyte?l(sq-)()gtne%ﬂl?en%% e, toluene; (o]

2- (4-f1luorophenyl)-3-(2-met hanesul fonyl - pyrim din-4-yl)-2, 3,5, 8-

t etrahydro- pyrazol o[ 1, 2-a] pyri dazi BEXAMBhe4(12): To a sol ution of

2- (4-f 1 uor ophepyh kndsd ienyl
nmet hyl sul f anyl - ro- pyrazol o

yl')-2, 9, e y
l-one, 11, (2.4 g, 6.8 pyrazolo|1,2-a|gyr|dazm-1-one (13)

-a] pyri dazi n-

Preparation of 3,6-dihydro-pyridazine-1,2-dicarboxylic acid di-tert-butyl ester (9):
To a solution of di-tert-butylhydrazodiformate (18.6 g, 80.0 mmol) in DMF (220 mL) cooled to O °C
is added NaH (8.0 g of a 60% suspension in mineral oil, 200.0 mmol) portionwise. After allowing
the solution to warm and stir 45 minutes at room temp, cis-1,4-dichloro-2-butene (8.4 mL, 80.0
mmol) is added dropwise to the reaction mixture. The mixture is then heated at 90 °C for 4 hours,
cooled to room temperature and stirred an additional 15 hours. The reaction is quenched by
pouring the contents of the reaction vessel into ice water. The resulting aqueous phase is
exiracted with ether, the combined organic phases washed with aqueous saturated NaHCOs,
dried, filtered and concentrated in vacuo. The obtained crude product is taken up in hexane and

the resulting solid recovered by filtration to afford 24 g of the desired product as white powder.
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mml) in THF: MeOH (80 nL of 1:1 m xture) is added dropw se a sol uti
OXONE(r) (16.8 g, 27.2 mmol) in H20 (80 ). After sltoirring 2 hoLrgna'?f
room t enpwotohm249edct i on mxture is diluted wth aqueous eemursat/sd3NaHCC3
and extracted with EtOAc (3x). The comnbined organic phases are dried
filtered, and concentrated in vacuo to afford 1.5 g (58%yield) of thé
desired product as a yellow solid. Preparation of

2- (4-fluorophenyl)-3-[2-(1-(S)-phenyl et hyl am no) pyri m di n-4-yl]-5, 8-

di hydr opyr azgkp 5&“@1‘7@{]132’3 hd&?dh?drla p?ﬁ&azﬁrie?:(ﬂﬂ) To a solution of 3,6-dihydro-

2-(4-Fl uorophezy )-3-( C{P I| ony
pyri mi dPdeEngtt @"’%bq?fylé? 3l %ﬁ}ﬂ& = e{fr a Ooq[ i5 5mni [:}ﬁ ll\neg;II 1r$-0 nlL())ﬁto 9
g, 2.3 ®hddedsirapwizs SIO0RA22.0 mLj. ﬂf@egfedt(amgwqung 4®Epom temp and stirring for ?7 2, '
(S)-(-) hc%rs”ﬁm%@&b%ﬁ %X%ergdqﬁva(cgrg)ylédﬁg—a taft SolR. Wﬁ@lsbla@d@&ldi is fhlaedisselved ini ng

m xtu [
vacuo. Va@H  Wsuikana giluted-withetise Q&?JE‘H') Vi e ?ﬁ“ﬁ'f‘? gg'teovgg'sggﬁf%gb%@%bﬁermVEd "
Et OAc/ hw&aa)y,ggg%fyfew)dftaeBesyedﬁﬁ%cyasahdyh i}l selhe desired product as a red
sticky solid. The second aspect of Category Il anal ogs accor ding to the

present invention capable of inhibiting release of
relates to cBrepe@MdEOf:@r(ﬁpfﬂq%Pﬁflf“ﬂ)5(%“‘? Ispiany, HV?J'F"(S""' FEaBaR"Y cytokines

pyr azol -
%r%h ? §%‘§f’ Iggl%h]'ﬂyrld&nﬁ swi)mdb doaniormnef 1&4-tetranydrcapyrigEing(d,

03/ 0249
and. Rab (& SAGEEPALRAAP AT o L0rd 1 %ﬁ%ﬂyf’?’<‘§o"‘3"“&'€’“%¥.%ﬂmﬁ“""m o8,
4-f1 uor aghenyb-pipiofitiadid (B)hyisEsEnyal @ty Pagimep)). The ressionxtysidifgied &9 - o

1-(9) - (45 t4 HOLORNRONL bl AT AP ifvablo @iaeRb @Byl blpurtied over
S)-( am no

ST AR R o T G E A
S) - (4- et hyl phenyl )ethylam no 106 4-fl uorophenyl H -OH

g) E j glre E)Eé‘??ég% B%’)ﬁé-ﬁi ﬂXor%m)lJ?'&Rﬁj(Q Ae&anhéﬁoﬁ%ﬁ@?%ﬂ?l?4 )‘el-t]i ,3,5,8-

S) - ( Sethabipdrotayr Wi hR-elpyGdaain- @pngma)n o sojon at %@J@?raﬁﬁgﬂi}?-(zﬂ OH

g) %‘Eﬂygblﬁng p\§ w{:@ﬁwhly I)aﬁ?: @Q-tetrlaﬂﬂro‘]pyfrézﬁﬂﬁmﬁ\ﬁyﬂazﬂ-h -ofd11, (2.4 g, 6.8
mmol) in THF: (80 mL of 1: 1 mlxture) is added dropwise a solution of OXONE® (16.8 g,
27.2 mmol) in H,0 (80 mL). After stirring 2 hours at room temp, the reaction mixture is diluted
with aqueous saturated NaHCO; and extracted with EtOAc (3x). The combined organic phases

are dried, filtered, and concentrated in vacuo to afford 1.5 g (58% vyield) of the desired product as

1-(
1-(
1-(
1-(
1-(
1-(
1-(
1-(9)

a yellow solid.

Preparation of 2-(4-fluorophenyl)-3-[2-(1 -(S)-phenylethylamino)pyrimidin-4-yl]-5,8-
dihydropyrazolo[1,2-a]pyridazin-1-one (13): 2-(4-Fluorophenyl)-3-(2-methanesulfonyl-
pyrimidin-4-yl)-2,3,5,8-tetrahydro-pyrazolo[1 ,2-alpyridazin-1-one, 12, (0.9 g, 2.3 mmol) is dissolved
in toluene (18 mL) and (S)-(-)-a-methylbenzylamine (10.5 mL, 81.6 mmol) added. The resulting
mixture is heated to 140 °C for 12 hours, cooled, and the solvent removed in vacuo. The resulting
crude product is purified over silica (1:1 EtOAc/hexanes) to afford 0.8 g (80% yield) of the desired

product as a red sticky solid.

The second aspect of Category |l analogs according to the present invention capable of
inhibiting release of inflammatory cytokines relates to compounds comprising a 5,6,7,8-tetrahydro-

pyrazolo[1,2-a]-pyridazin-1-one scaffold having the formula:
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111 4-fl uor ophenyl
113 4-fl uorophenyl

H -OH net hyl am no 112 4-f| uor ophenyl
H - OH propyl am no

cycl opr opybawion70 115 4-f | uor ophenyl

4-f| uor ophenyl

1-(S)-(cycl opropyl)ethyl am no
1-(S)-(cycl opropyl net hyl ) et hyl am no

-
-
-
-(9)-
-(9) -
-(9) -
-(9) -
- (
-f
-f
-f
H -

LRARRPRERRPRERE

| uor ophenyl
| uor ophenyl
I

nethylan1no

S) - phenyl et hyl am no

R) - (a) - (car boxy) benzyl am no
S)-(a)-(nethyl)benzyl am no

H-COH tert-butylam no

122 4-fl uor

132 4-fl uorophenyl

(4-fl uorophenyl)ethyl am ng
(2- am nophenyl ) et hyl am no
(2- met hyl phenyl ) et hyl am no

H - OH et hyl am no
114 4-fl uorophenyl H -OH
H - OH cycl opr opyl net rgiTarso2ian134.16

117 4-fluorophenyl H -COH
118 4-fl uorophenyl H -COH
119 4-fl uorophenyl H -OH
120 4-fluorophenyl H -COH
12194-f| uor ophenyl -OH -OH
henyl FTH - CH
23} 4-f] uor ophenyl -OH -OH
1 0phenyl -OH - COH
25 4-fluorophenyl -OH -CH
6 4-fluorophenyl -OH -OH

(4- met hyl phenyl ) et hyl am no
S) - (4- met hoxyphenyl ) et hyl am n
-OH-H 1-(S)-(4-p

-OH -OH 1-(9S)-
uor o*mhemyFk R (R, 20 R Frsyescipdingiei-Tablg|
1-(S)-(pyridin-3- yI)ethyIanlno

26 WO 03/ 024970 PCT/ US02/30134 127
p
(3- benzo 1, 3¥d|oxol

134 4- quorophenvI

esul fonyi phenyl ) et hyl am no 128
5-yl)ethylamno 129

§ et hyl anmi no 130 4-f1 uor ophenyl
131 4-fl uorophenyl -OH -COH
“pthylan1no 133 4-fl uorophenyl -OH

oA
H - OH cvclooronvlan1nn

- OH propyl am no 135
4- quoropm@ny - OR"- OH dycIR8pr dpyRitet hyl ani no 136 4'?Iuoropheny| -OH -OH
VAP M AU Sl R SIS T S
4-f | uorlopt@ny| 4flapropreryl - (RY- ( d) - (%ﬁrboxy)béﬁ?ﬁﬁ' e EEYATP yor opheny!
¥l O IS [ iicp, ) emzy aino] 141 ¢S @entpnemyler/a - 00
1-(S)-F4 ?4uor6§H@ﬂVFTgthylﬂn1nb i%ﬁgnzngiuoﬁgﬂ%env %%@fmwammo
1- ( S) - ([2- @08 | hehemytiengt hyl Bni o -OH14 | 4- f | ubtDhEwiyiPbenzheshniaming
1-(9) - (Pt 'Affﬂlﬂ&'dﬁfﬁle%ﬁt hytgmmo—on 1-(S)-(4-methoxyphenyl)ethylamino

107 4-fluorophenyl H -OH 1-(S)-(4-propanesulfonylphenyl)ethylamino

108 4-fluorophenyl H -OH 1-(S)~(3-benzo[1,3]dioxol-5-yl)ethylamino

109 4-fluorophenyl H -OH 1-(S)-(pyridin-2-yl)ethylamino

110 4-fluorophenyl H -CH 1-(S)-(pyridin-3-yl)ethylamino

111 4-fluorophenyl H -OH methylamino

112 4-fluorophenyl H -OH ethylamino

113 4-fluorophenyl H -OH propylamino

114 4-fluorophenyl H -OH cyclopropylamino

115 4-fluorophenyl H -OH cyclopropyimethylamino

116 4-fluorophenyl H -OH tert-butylamino

117 4-fluorophenyl H -OH 1-(8)-(cyclopropyl)ethylamino

118 4-fluorophenyl H -OH 1-(S)-(cyclopropylmethyl)ethylamino

119 4-fluorophenyl H -OH 1-(R)~(a1)-(carboxy)benzylamino

120 4-fluorophenyl H -OH 1-(S)-(cr)-(methyl)benzylamino

121 4-fluorophenyl -OH -OH 1-(S)-phenylethylamino

122 4-fluorophenyl -OH -OH 1-(8S)-(4-fluorophenyl)ethylamino

123 4-fluorophenyl -OH -OH 1-(8S)-(2-aminophenyl)ethylamino

124 4-fluorophenyl -OH -OH 1-(8)-(2-methylphenyl)ethylamino

125 4-fluorophenyl -OH -OH 1-(S)~(4-methylphenyl)ethylamino

126 4-fluorophenyl -OH -OH 1-(S)-(4-methoxyphenyl)ethylamino
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145 4-f| uorophenyl -OCH3 -OCH3 1-(S)-(4-nethyl phenyl)ethylam no 146
4-f | uorophenyl -OCH3 - 1-(S)-(4-nmet hoxyphenyl) et hyl am no 147
4-1 | uor opWernplo249@CH3 - OCH3 1- (S) - (4- propanesul f onyi phenyl| pettysozsiizo 148
4-fl uorophenyl -OCH3 -OCH3 1-(S)-(3-benzo[1, 3]dioxol-5-yl)ethylamno 149
4-fl uorophenyl -OCH3 -OCH3 1-(S)-(pyridin- 2y|)ethy|amno 150
4-fl uorophenyl -OCH3 -OCH3 1-(S)-(pyridin-3-yl)ethylamno 151
4-fl uorophenyl -OCH3 -OCH3 net hyl am no 152 4-fl uorophenyl -OCH3 - OCH3
et hyl afim@z ?b@flwaﬂhw phemryT |- 06H3f T COH) pr- myéramlfﬁﬁylpﬁbﬁﬂ ethylEininor 0 bheny|
_(XHB 1 0OCH3 onr-on\. no 155 A4 uar on
cycl opropﬁ%tﬁi}TJ?ﬂnﬁ@" 15’6’“4- I ué)all'iopHe‘rfxﬂ(g %{’@Z Id— xq[' t)&rtlylatmmo 1 ho 157
4-]1: : uof op1|29ny| 44]@&&%3&11]—!30& (% --Qd:lycl opr opy1 }%t(Wlﬂlafﬁ—)rh)@thylilBBO
4-f 1 uor Ayt XEHS L (6~ Cl Opropy LV 159
411 Uoropnonyl e B F I cA N BUARAR G T IS DR
4-f1 uorop1r$ény|4-ﬂmn®en>®q}|30ﬂ(s)--%35§- met hy| ) benz§FRWEMEO27 WO 03/ 024970
PCT/ US( ﬁ/']:lzg”_[d 4mz%phbml _se@pand aspect | of Cat egory dtHylamlrmt ermfat es such as
COITpOUF.... - ol be uti HZe § O “F%p A€ |. ||\, afatro Cu | II*ICIUT C I V,
for exdnpla, KCHibeRia™4. 8 GH N [NP\ / N |p'§py'?§“\”bN H_Na 1IN
NAN"( CH-I NAN~H @Yodhehﬁ: 08 14 REbgents and _copdoprompesning a) Os 4,
K3Fe( Oy Gaet=BieH H2 0 1t hi—BKAMPEE S 4- n‘?éﬁﬁ!%% 6
7-di hy lrioﬁge 3 B@i%\‘éﬂ%r yl et hyliam no) pyrim din-= clé'dr&t%f o~
8=t et r ahy@Bopy-HyBeREEY 2- afdbYr i| daBtth- 1- one (14) t‘?ﬂ’%ﬁ‘é@%ﬂf‘? on of
2-(4-Fl UOfs*?ph Muc)roﬁmedwm NYXH OX L@H ZJ (1- phenyst)egwambmmxm)ﬂammo
pyrim 4 tetr-ahyeopyazoh are—(11): To
a sol ut]i o1r:f’ of az:ﬂ‘f%oph?%crg'mnyl Oﬁ[ 2-(1- Vf]%r‘?)’lc P’ﬁé’f"‘“ ?‘1eihylémﬁﬁldm
i di n-4-yl1395, B4-dudnyrdhenyl pyr-&adl 9 1-OB+ a] pyr| da-z(R)a@cl—(oarbexy)be_rfzylar(nOo g, [L.88
nol ) i Pﬁ%Bu %u’ﬁ)%? {fcﬁ‘r a1 ﬂrd“.q xttre)—i 61917y} 5. 64
fludrophefiyl | - BRGNS R
141 4-fluorophenyl | -OCHjs3 -OCH; 1-(S)-phenylethylamino
142 4-fluorophenyl | -OCHj, -OCH3 1-(S)-(4-fluorophenyl)ethylamino
143 4-fluorophenyl | -OCHjy -OCHgs 1-(S)-(2-aminophenyl)ethylamino
144 4-fluorophenyl | -OCHj; -OCH3; 1-(8)-(2-methylphenyl)ethylamino
145 4-fluorophenyl | -OCHj -OCH; 1-(S)-(4-methylphenyl)ethylamino
146 4-fluorophenyl | -OCHjs -OCH; 1-(S)-(4-methoxyphenyl)ethylamino
147 4-fluorophenyl | -OCHjy -OCHj, 1-(S)-(4-propanesulfonylphenyi)ethylamino
148 4-fluorophenyl | -OCHj,3 -OCH; 1-(S)-(3-benzo[1,3]dioxol-5-yl)ethylamino
149 4-fluorophenyl | -OCHj -OCHj3 1-(S)-(pyridin-2-yi)ethylamino
150 4-fluorophenyl | -OCHjs -OCH; 1-(S)-(pyridin-3-yl)ethylamino
151 4-fluorophenyl | -OCHj -OCHjs methylamino
152 4-fluoropheny!l | -OCH, -OCHj3; ethylamino
153 4-fluorophenyl | -OCHj -OCH;, propylamino
154 4-fluorophenyl | -OCHj,3 -OCH3; cyclopropylamino
155 4-fluorophenyl | -OCHj;3 -OCHj; cyclopropylmethylamino
156 4-fluorophenyl | -OCH, ~-OCHj; fert-butylamino
157 4-fluorophenyl | -OCHj, ~OCHj; 1-(S)-(cyclopropyl)ethylamino
! 58 4-fluorophenyl | -OCHj; ~-OCHs 1-(S)-(cyclopropylmethyl)ethylamino
159 4-fluorophenyl | -OCHj -OCHj3 1-(R)-(a)-(carboxy)benzylamino
B 160 4-fluorophenyl | -OCHj, ~-OCH; 1-(8)-(a)-(methyl)benzylamino
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mmol ), K2CO3 (0.8 g, 5.6 mvl) and NaHCO3 (0.5 g, 5.6 nmol), followed by
osmumtetroxide (0.1 g, 0.3 mmpl). The resulting mxture is stirred at
room t enpwpasee®7d or 12 hours. The reaction is quenched pgTiUse2adaiti on of
aqueous saturated KHSO4 solution (10 nL). The aqueous phase is extracted
with Et OAc (3x) and the conbi ned organic phases are dried, filtered and
concentrated in vacuo. The resulting crude product is purified over silica
(100% Et CAc) to afford 0.4 g (48% vyield) of the desired product. In
addition, a qwm@wacbna ustechE Cht’bg@@rll inteseddiatdsasuctt ad ompdurast 3asani betudlizakdi at e

0t BRI eI RN Sl 6 02 218, 51 10 S

1-13C'". 14 15 Reagents and conditions: (b) NaH, CH3l, toluene, rt 62
hr. EXANPLE 6 2-(4- Fuuowophenyl)-6 o}

7- di met hoxv- 3-[ 2- ( hyl ami no) pyr jsidi ¥ ‘B 7, 8-
yrii da#li n- 1- one H epQr ati on| of
-3-[2-(1- (SN N L 50) -

t et rahydropyrazg

2- (4-fluorophenyl)?

pyrimdin-4-yl]-5,6,7,8-t trahydropyrazolo[l 2-alp r|da2|n 1-one (15): To a
sol ution of 2-(4-

fl uorophenyl) -6, 7-di hy
, 8-tetrahydropyrazol o- [
THE (2 nL) is added NaH (0. 0P

——>
0oX -3-[2-(1-pheny|ethylawﬁgg%pyrlnldln 4-yl]-5,6,7,
tbyri dazi n-1-one, 14 NAQ g, 0.91 nmmol) in
g, 2.30 nmmol ). After stirring at roomtenp

for 1 hour, nethyl iodide,§®@: 2.30 mmol ) is agdged se to the
reaction mxture. After stirri or 62 hours at roomt¢ the mxture is
concentrated in vacuo, dissol in Et OAc and washed w aqueous

saturated NaHCO3. The organic phase is dried, filt®ered, concentrated in
vacuo and the resuldd pgrRelfinD ) bk el F Qe «Sidiam, £ 19A% Et QAc) to afford
0.07 g (16%yvyield) o desired product as a yellom/solld The first
aspect of Category Il analogs according to the present invention capable
of inhibiting release of inflammaESAyPEboki nes rel ates to conpounds

conprising a SZ&LFTuoﬁio.&%m%ﬁ%%ng@H Bhényistihambifadiidindane scaf fol d

havi ng the forT

5.8,7..8=tetrahydropyrazolof1,2-alpyridazin-1-one (14

Preparation of 2-(4-Fluorophenyl)-6,7-dihydroxy-3-[2-(1 -phenylethylamino)-
pyrimidin-4-yl]-5,6,7,,8-tetrahydropyrazolo[1,2-a]pyridazin-1-one (14): To a solution of 2-(4-
fluorophenyl)-3-[2-(1-phenylethylamino)pyrimidin-4-yi]-5,8-dihydro-pyrazolo[1,2-a]pyridazin-1-one,
13, (0.8 g, 1.88 mmol) in +-BuOH:H,O (24 mL of 1:1 mixture) is added KsFe(CN)s (1.9 g, 5.64
mmol), KzCOs (0.8 g, 5.6 mmol) and NaHCO; (0.5 g, 5.6 mmol), followed by osmium tetroxide (0.1
g, 0.3 mmol). The resulting mixture is stirred at room temperature for 12 hours. The reaction is
quenched by the addition of aqueous saturated KHSO, solution (10 mL). The aqueous phase is
extracted with EtOAc (3x) and the combined organic phases are dried, filtered and concentrated in
vacuo. The resulting crude product is purified over silica (100% EtOAc) to afford 0.4 g (48% yield)

of the desired product.

In addition, a compound such as 14 can itself be utilized as an intermediate to other

analogs, for example, compound 15.
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OCO2RT NRL N "N N R 29 WO 03/024970 PCT/US02/ 30134 wherein R
conprises an ether. R, Rl and R10 are described herein belowin Table II
and the wopaBog®7have the indicated stereochem stry. TABLEBCIWSM301RL0 R R
61 H 4-fluorophenyl phenoxy 62 H 4-fluorophenyl 2-fluorophenoxy 63 H

| uor ophenyl 3-fluorophenoxy 64 H 4-fluorophenyl 4-fluorophenoxy 65 H
| uor ophenyl 2, 6-difl uorophenoxy 66 H 4-fluorophenyl 2-cyanophenoxy 67
fl uorophenyl 3-cyanophenoxy 68 H 4-fl uorophen

r;fluoronethylphenox% 69 H 46£Iuorophenyl‘4 tr quoroneﬁ§¥lphenoxy 70
u

| uor ophenyl 4 - phenoxy 72 H
| uor ophenyl F @ et )zl
N- acet yl am noph&rgky Y4 bmorophenyl OXgcH; 75 H

fl uor ophenyl 4-net hox mhenoxy ﬂ -fl uor opheny
?enzo[l,S]dioon-S- i NR7 nethyl or ophenyly phenoxy 78 met hyl

4-

3-

4-

3-

4-f | uor ophenyl 2-f|uo;PQ§ Fy 79 nmethyl 4-fluo ous-nyF 3-fl uorophenoxy
go met hyl 4-fl uorophen nF1 uor ophenoxy 81 net hyl 4wfl uor ophenyl

4-

2-

4-f
4-f
H 4-
2-1
H4

f

yk phepoxy 73 H &=

6-di fl uorophenoxy 82 metthyl 4-fluorophenyl 2-cyanophenoxy 83 nethyl
f 1 uor ophenyl 3-cyanophgrio met hyl 4-fl uor ophetiy
trifluoronethyl phenoxy

14 15

Reagents and conditions: (b) NaH, CHsl, toluene, rt 62 hr.

EXAMPLE 6

2-(4-Fluoropheny})-6,7- dlmethoxv-3 [2-(1-(S)-phenylethylamino)pyrimidin-4-yl |-5,6,7,8-
tetrahydropyrazolo[1,2-a]lpyridazin-1-one (15)

Preparation of 2-(4-fluorophenyl)-6,7-dimethoxy-3-[2-(1-(S)-phenylethylamino)-
pyrimidin-4-yl]-5,6,7,8-tetrahydropyrazolo[1,2-a]pyridazin-1-one (15): To a solution of 2-(4-
fluorophenyl)-6,7-dihydroxy-3-[2-(1-phenylethylamino)pyrimidin-4-yl]-5,6,7,,8-tetrahydropyrazolo-
[1,2-a]pyridazin-1-one, 14, (0.42 g, 0.91 mmol) in THF (2 mL) is added NaH (0.09 g, 2.30 mmol).
After stirring at room temp for 1 hour, methyl iodide (0.14 g, 2.30 mmol) is added dropwise to the
reaction mixture. After stirring for 62 hours at room temp, the mixture is concentrated in vacuo,
dissolved in EtOAc and washed with aqueous saturated NaHCO;. The organic phase is dried,
filtered, concentrated in vacuo and the resulting residue purified over silica (100% EtOAc) to afford

0.07 g (16% yield) of the desired product as a yellow solid.

The first aspect of Category lll analogs according to the present invention capable of
inhibiting release of inflammatory cytokines relates to compounds comprising a 5,6,7,8-tetrahydro-

pyrazolo[1,2-a]-pyridazin-1-one scaffold having the formula:

CO,RM




85 net hyl 4-fluorophenyl 4-trifluoronethyl phenoxy 86 nethyl 4-fluorophenyl
2- met hyl phenoxy 87 nethyl 4-fluorophenyl 4-nethyl phenoxy 88 nethyl

4-f | uor opiwervglo2®yel- di net hyl phenoxy 89 net hyl 4-fl uor ophemrgir/iZBod@sLt yl am
i nophenoxy 90 met hyl 4-fluorophenyl 2-nethoxyphenoxy 91 nethyl

4-fl uorophenyl 4-nmet hoxyphenoxy 30 WD 03/024970 PCT/ US02/ 30134 92 net hyl
4-f | uorophenyl 3-benzo[ 1, 3]di oxol-5-yl 93 H 4- chlorophenyl phenoxy 94 H
4- chl or ophenyl 2- quorophenoxy 95 4- chl orophenyl 3-fl uorophenoxy 96 H
4- chl or opheseiy R apmiprisasrensiien dx R a04R amdﬂﬁcr@ﬁégﬂ@nyﬁlowmh?ief'l%nér*feﬁphenoxy 98
H 4- chl ogRpias Rile Re MYRASPHEBSHR¥MisBY H 4-chl orophenyl 3-cyanophenoxy 100 H
4-chl orophenyl 2-trifluoronethyl phenoxy 101 H 4-chl orophenyl
4-trifluoronet hyl phenoxy 102 H 4-chl orophenyl 2-nmethyl phenoxy 103 H

4- chl or ophenyl 4-net hyl phenoxy 104TRBLE bhl or ophenyl 2, 4-di net hyl phenoxy

105 H 4- chl or gqptiggyt—3-fFwacetytamn nogtienoxy [ 106 H 4-@it orophieny)l
2- met hoxyphenaxy 107 H 4- chllorapheny| 4- pet hoxyphenoxy 108 H
4- chl or ophenyl| ®behzo[ 1! 3] dij oxofBoHrheny0g fret hyl 2MM%r ophenyll phenoxy
110 net hyl 4-?h|@29eh52¥1”?-flEgﬁmnhaﬂmmy 111 nethmhm#mﬁmWOrophen¥L
4~ chl or ophenyi| 255 4i {110y opitenoy HHE e )1 4 ETAIRRrEN |
2- cyanophenoxy 845|net iyl 4-chl dffloghehepyl 3- Cyanopfieaienngnoxy16 net hyl
4- chl or ophenylZgg Tt ugy omet Ny RIRGEeREny L1 7 | et F¥laindorGhHeRGgpNeny|
4-trifluoronetthyl phénoxy 118 ﬂE-t—h_K_l__ALLilJ—Q.L _ oxy

66 H -fluorophenyl -cyanophenoXy

67 H 4-fluorophenyl 3-cyanophenoxy

68 H 4-fluorophenyl 2-trifluoromethylphenoxy

69 H 4-fluorophenyl 4-trifluoromethylphenoxy

70 H 4-fluorophenyl 2-methylphenoxy

71 H 4-fluorophenyl 4-methylphenoxy

72 H 4-fluorophenyl 2,4-dimethylphenoxy

73 H 4-fluorophenyl 3-N-acetylaminophenoxy

74 H 4-fluorophenyl 2-methoxyphenoxy

75 H 4-fluorophenyl 4-methoxyphenoxy

76 H 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl

77 methyl 4-fluorophenyl ‘ phenoxy

78 methyl 4-fluorophenyl 2-fluorophenoxy

79 methyl 4-fluorophenyl 3-fluorophenoxy

80 methyl 4-fluorophenyl 4-fluorophenoxy

81 methyl 4-fluorophenyl 2,6-difluorophenoxy

82 methyl 4-fluorophenyl 2-cyanophenoxy

83 methyl 4-fluorophenyl 3-cyanophenoxy

84 methyl 4-fluorophenyl 2-trifluoromethylphenoxy

85 methyl 4-fluorophenyl 4-trifluoromethylphenoxy

86 methyl 4-fluorophenyl 2-methylphenoxy

87 methyl 4-fluorophenyl 4-methylphenoxy

88 methyl 4-fluorophenyl 2,4-dimethylphenoxy

89 methyl 4-fluorophenyl 3-N-acetylaminophenoxy

90 methyl 4-fluorophenyl 2-methoxyphenoxy

91 methyl 4-fluorophenyl 4-methoxyphenoxy
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119 net hyl 4-chl orophenyl 4-nethyl phenoxy 120 nethyl 4-chl orophenyl

2, 4-di met hyl phenoxy 121 net hyl 4-chl orophenyl 3-N acetyl am nophenoxy 122
met hyl 4-wbloonophenyl 2-net hoxyphenoxy 123 net hyl 4-chl orophesayBo134

4- met hoxyphenoxy 124 nethyl 4-chl orophenyl 3-benzo[1, 3]di oxol -5-yl The
conmpounds whi ch conprise the anal ogs of the first aspect of Category I

can be prepared by the synthesis outline herein belowin the foll ow ng
schenme. 31 WD 03/024970 PCT/US02/30134 CO2H COCIl N a / N LNcCH3 N SCH3
16 Reagents ana?zzoqldlh tﬂ?'ﬁ‘i ' | ? MBMIMO Cl Z%r'\?dnféo p&?dbiol 5-yC02 002(:H3d
c(;:(?%i tHl\ oﬁs; H(Ebr) %yda 2. Hrt 3] hr FEOREYE Lo chzcrg"e%-’iyﬁUFLf\l oeggﬁnfzs+ag
N -d ~ NN 94 H 4 chlorophenyl 2-fluorophenoxy

95 H 4-chlorophenyl 3-fluorophenoxy

96 H 4-chlorophenyl 4-fluorophenoxy

97 H 4-chlorophenyl 2,6-difluorophenoxy

98 H 4-chlorophenyl 2-cyanophenoxy

99 H 4-chlorophenyl 3-cyanophenoxy

100 H 4-chlorophenyl 2-trifluoromethylphenoxy

101 H 4-chlorophenyl 4-trifluoromethylphenoxy

102 H 4-chlorophenyl 2-methylphenoxy

103 H 4-chlorophenyl 4-methylphenoxy

104 H 4-chlorophenyl 2,4-dimethylphenoxy

105 H 4-chloropheny! 3-N-acetylaminophenoxy

106 H 4~chlorophenyl 2-methoxyphenoxy

107 H 4-chlorophenyl 4-methoxyphenoxy

108 H 4-chlorophenyl 3-benzo[1,3]dioxol-5-yl

109 methyl 4-chlorophenyl phenoxy

110 methyl 4-chlorophenyl 2-fluorophenoxy

111 methyl 4-chlorophenyl 3-fluorophenoxy

112 methyl 4-chlorophenyl 4-fluorophenoxy

113 methyl 4-chlorophenyl 2,6-diflucrophenoxy

114 methyl 4-chlorophenyl 2-cyanophenoxy

115 methyl 4-chlorophenyl 3-cyanophenoxy

116 methyl 4-chlorophenyl 2-trifluoromethylphenoxy

117 methyl 4-chlorophenyl 4-trifluoromethylphenoxy

118 methyl 4-chlorophenyl 2-methylphenoxy

119 methyl 4-chlorophenyl 4-methylphenoxy

120 methyl 4-chloropheny! 2,4-dimethyiphenoxy

121 methyl 4-chlorophenyl 3-N-acetylaminophenoxy

122 methyl 4-chlorophenyl 2-methoxyphenoxy

123 methyl 4-chlorophenyl 4-methoxyphenoxy

124 methyl 4-chlorophenyl 3-benzo[1,3]dioxol-5-yl

The compounds which comprise the analogs of the first aspect of Category lll can be

prepared by the synthesis outline herein below in the following scheme.
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N SCH3 N~SCH3 17 18 Reagents and conditi ons:
FOQ2CH3 OC2ZH N _N ONdF NN/

and condiwoma®249¢(@) NaOH, MeCH,
OCR2ZH OC®2CH3 - N- N F N e-

(c) TEA, CH2C12,; rt 18 hr.
"N N\ SCH3 SCH3 18 19 Reagents
rt 20 mn. 32 WO 03/ 0249 PCTRGSZ/8i88L/ 30134
FN \NN NSCH3 SCH3 19 20 Reagents and

condi ti ons:
FN NI NI

(e) TM5-CHN2, CH2CI 2/ MeOH, 20 nmin rt.

f F"I

\N\N N SCH3 SO2CH3 20 21 Reagents and

conditions: (f) OXONE(r), THE/MeOH, it 4 hr CO2CH3 O CO2CH3 O
COH cocl
E\IN —— fHN
\N/kSCHa \N/kSCHg
16
Reagents and conditions: (a) C202CLz, CH2Cl; rt 18 hr.
CO,CHs
CO,CH; cocl H\N :
H |
~N Z SN b (®) N
' S
N
H” SN scH

16
17

Reagents and conditions: (b) CHzClz, rt 3 hr.

CO,CH; .
H o) CO,CHg
~N
I N
¢ |
(0] N
B
NN
N/ SCH.

17

Reagents and conditions: (d) NaOH, MeOH, rt 20 min.
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N- N FNgFN I NI NNN \ / ~ SQ2CH3 O 21 22 Reagents and
conditions: (g) phenol, NaH, THF; rt 1 hr. EXAMPLE 7 2 (4

Fl uor ophewglopo39axo- 1- ( 3- phenoxyphenyl )-5 6 7 8-tetrahydr ®C3HSpvs@E30l 011, 2-
al pyridazi ne-5-carboxylic acid nmethyl ester (22) Preparation of

2- met hyl sul f anyl - pyri m di ne-4-carbonyl chloride (16): To a solution of

2- et hyl sul f anyl - pyri m di ne-4-carboxylic acid (20 g, 117.7 mml) in CHC 2
(100 nL) is added oxalyl chloride (17.2 g, 197 muvol) and DVF (20 drops).
The reaction solution is stirred at room 33 WO 03/024970 PCT/ US02/ 30134
tenperature for 18 hours after, |ch the solvent is remyed in vacuo to
afford 21.2 g, (95%vyi el d¥ of f e desired product @s a dark green solid.
Preparation of

1- (et hyl sul f any
acid nmethyl ester
acid nethyl ester

ner4 clar boryl ) he 3 rhga2|ne 3- carboxylic
ution Of hexahydro- Pyt i ne- 3-carboxylic
8.3 mol) in CH2CI 2 (80 _gl) is added

2- met hyl sul fanyl - pyri m fi 4- carbonyl chl ori de, /16N (1..41 g, 7.5 mol)
and triethylamne (1.2 8 3 muol ). The m xture\is stlrred at room
tenperature for 3 hours. NT dugaction solution is Yherscdj uted withl N HC
(100 nm.) and the organic phase is decanted. The aqueous phase is extracted
with additional solvent amd the organic |ayers aré®conbined, dried, and
concentrated in VaCH&meﬂbﬁm%&ﬂﬂ&mR&QﬂMQﬂmk$}@ﬂWM&}edhﬁwer si i ca(et hyl

acet ate/ hexane 1:1) to afford O g (36%yield) of the desired product as a
yel | ow solid. Preparation of

2- (4- quorobenzoyI) 1- (2 get hy¢&etkf anyl - pyri ni di ne- 4- car%@%@l)

acid nethyl ester,
4-fl uorophenyl acety
m., 3.6 mol ). The reactH solution is stirred ag " rgom tenperature for 18
hours then dilute with { HCl (50 nL) and the o g IC Iayer decanted. The
organi c phase is extract® i th additional soIvenN rganlc | ayers are
conbi ned, dried, and concentt@®fed in vacuo to afford t é érude product .
The crude naterial is purjfied over silica (ethyl asetate/hexane 1:1) to

g{, Lg;?atl| éﬁ gf (89% yiel ggeag%?ﬂs gn%%on%%gr!s:r(S%XBNEQ"I'IIQI;/MQQ-I,ﬂ4¥1?| | ow sol i d.

2- (4-f1luorophenyl)-1-(3-nethyl sul fanyl - pyri m di n-4-yl)-3-0xo0-5, 6, 7, 8-
tetrahydro- 3H pyrazol o[ 1, 2 a]pymmda2|ne 5-carboxylig acie149): To a

sol ution of 2-(4- :

21 22
Reagents and conditions: (g) phenol, NaH, THF; rt 1 hr.

EXAMPLE 7
2-(4-Fluorophenyl)-3-o0x0-1 -(3-phenoxyphenyl)-5,6,7,8-tetrahydro-3H-pyrazolo[1.2-
alpyridazine-5-carboxylic acid methyl ester (22)

Preparation of 2-methylsulfanyl-pyrimidine-4-carbonyl chioride (16): Toa solution of
2-methylsulfanyl-pyrimidine-4-carboxylic acid (20 g, 117.7 mmol) in CH,Cl, (100 mL) is added
oxalyl chloride (17.2 g, 197 mmol) and DMF (20 drops). The reaction solution is stirred at room
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fl uorobenzoyl ) - 1- (2- et hyl sul f anyl - pyri m di ne- 4- car bonyl ) - hexahydr o- pyri daz
i ne-3-carboxylic acid nethyl ester, 18, (1.13 g, 2.62 nmmol) in nethanol
(40 nm) iwoadde®d7NaCH (1.26 g, 31.4 mmol ). The reaction PETAIS02/8@EAE4 at room
tenmperature for 20 minutes then diluted wit 1 NHC (50 nL). The solution
is extracted with ethyl acetate (3 x 250 nL), the organic |ayers are

conbi ned, dried, and concentrated in vacuo to afford 0.83 g (79% vyield).

of an oil which is used without further purification. Preparation of
2-(4-fl uaﬁwéter@ydr)mbemaamwmwhskhﬁl a‘oblarytIlsrpmpvamlrdvawmtoﬁﬁ)ﬁd@&aa(g\?%@”efd)8-
tetrahy , r zi ne-5-carboxylic acid nethyl ester

(20) Tgof gjegﬂH% ?dr%]ig{;)t%L % dgfkebl‘emﬁ sbfig

2- (4f|uoropheny|) 1- (3- et hyl sul f anyl phenyl ) - 3- oxo- 5, 6, 7, 8-t et rahydr o- 3H py
razol o[ 1, 2 a]mypdratesn dta=(AreBitsutriniipgrimaiding4-dBbor(y)h@@hgdroytidaing-3- i n
nethylene chl ori dded .tr]| ls (1.5 nmL of
2\ SRRt 14 maa G P Sy’ B E e AR pae

e reactlon 1S 20 m nut es
at roomnehpestat(ib g, 8. hem@wn@émlzr(&@ e if pddpg @ueetiisubanyonEmidine-45 (a8 pr oduct

as an 34, léﬁd{)% Q249 07! E’gFé&I»}S.%/tr%@rﬂy%meQi b mihg, Qhwnﬂo‘@ THE hfﬂttﬁdts@tlr@é’d &ilica

(hexane/ e acetate to afford 0O

- el h i red
product ragm ny)@[qt%w‘or SHANrS. pT@prg?c‘éW Sq\utigp Is trgen d?ut lth1 h?hCP 10(} E) 8 §n
2- (4f | ucdrgplvepnyse)is dedadteteTiasmmsalsiphage is pynactat ditnadtiiphyl s@venkend3nes, 7, 8-

tetr ahysr an"T% Iay}%)/s a@g 9(1”9[{ dr%lﬂ p%f’urd g%hmed%n Gé’crug 0¥ drGaeAfrbdliclebltibd &&t er

21 reparati on
(2 (Zlf | uwl@m@wwytatﬂhwﬂﬁét%ﬂ aﬁsrrdf%q(%%éflmw e deayed Pgduct gs ¢ ¥RIPU Ay o-
3H pyrazol o[ 1, 2- a] pyri dazi ne- 5- car boxyl ic acid nmethyl ester, 20, (0.51,
1.23 mol nmet h ! (. g, 3.7
mmol) is 31. srs\:cffg(’/ P?%“\ﬁé@&'f”"@@“@’fﬁ 3? e%&hd& éfgmﬁ %%ﬁé E%a'ﬁoﬁgﬁ)r egctl on
sol ut i orhexakydrd-piridazineBraariseylic acid Methyheste(#8): (o a\ﬁallutrﬁ“t%1r(@9tﬁﬁl'3“df@?¥ber ature
and sti rpy@mﬁdﬁ?ﬁf% camcong’;l h@%wrb?}Wazﬁ&%acrbom&ﬁf%stér \B (Aggethmmalf ihl t he pH

i s about |on solution is thén cte lievetr‘%} ti, rre@
et hyl ac@lzt480 "Ph)és Bﬁ*dﬁﬁﬁlf'é°rﬁﬁ%?§é'§°etyé%'idﬁ@063 rﬂlr g e gandanE PR
vacuo t OmE-fEf fDrhﬁllo@ Fhegeddidn Solytior isd)irraf at tdoen tel@pératack fprr‘(ﬁdwcnts tizem cilute yidh 1 OW

f oam Pr Jl
| decanted. Th or anlc ase is extracted W|th addltlonal
2-(4- qu rop hfﬁrgamc HOX y-pyrim nod- - 3- 0X0-5

tetr ahyWBﬂ-ﬁhpymﬁlél%ﬁi a@-‘%ﬁ?}'ﬁ@?@ dEied: ﬁ@i ‘5’1‘ rB 3N Waéuoa@laﬁmﬁﬂ"telﬁlqdeest er
(22) 1 ToprBduee! theicRie @faterial is purified over Slllca (ethyl acetate/hexane 1:1) to afford 1.15 g (89%

2(4f|uor than -pyrimdin-4-yl)-3-o0xo-5,6,7,8-tetrah
ydr o- 3H%§$£@§8ﬁmﬁgf°§ YByF 2d %g’?'\'nsgcg carboxylic acid nethyl ester, 21,

(0.033 g, 0.074 mmol) in THE (3 nm.) is added phenol and NaH (0.009 g, 0.22
mol ). The reﬁ%bén‘aﬁomb%z*-ﬁdtfﬁuohgah‘éhyly | @imamyléamnyt-pymﬁamwylm-ﬁm-smshour The

t t f | ut
et 1 act AN SNSRI AP 25 g s iy e S 18F ot EWRASIAE, o cobi ned.

washed wildobobbiiofip1- (zdmeta;zlsulfampyrmommcarrmwmhexmhm pwidezinead-Eashakylicleeidcr ude

ot fora o 01D e 463192 AR RiEderARIERTE Mo PRI "o e

(300 MHEhe remipBls stres %mocdtemperatuzs fgr w'mut%thenrd'@@d w'téé‘l 0 COmLy The 40-7. 45
(M 3 H) solfior B-ekiratebd(iin elhyi'@cetate 3 x 250 mL), the organic layers are combined, dried, and
concentrated in vacuo to afford 0.83 g (79% yield).of an oil which is used without further

purification.

Preparation of 2-(4-fluorophenyl)-1-(3-methylsulfanyl-pyrimidin-4-yl)-3-oxo-5,6,7,8-
tetrahydro-3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid methyl ester (20): Toa solution of
2-(4fluorophenyl)-1-(3-methylsulfanylphenyl)-3-oxo-5,6,7,8-tetrahydro-3H-pyrazolo[1,2-
alpyridazine-5-carboxylic acid, 19, (0.83 g, 2.1 mmol) in methylene chloride (50 mL) is added
trimethylsilyl-diazomethane (1.5 mL of a 2 M solution is hexane, 3 mmol). The reaction is stirred

for 20 minutes at room temperature then concentrated in vacuo to afford the crude product as an
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7.18 (d, J =84 H, 2 H, 7.03-7.08 (m 2 H), 4.50-4.56 I
3.99-4.04 (m 1 H, 3.8 (s, 1 H, 3.01-3.10 (m I H, 2(?3221)1(m I H)
1.86 (br wpo3/or701.64 (br s, 3 H); ESI/MS: 461 (MrH). O rem/usorpusnds ’
according to this aspect of Category IIl can be formed by the foll ow ng
procedure. 35 WD 03/024970 PCT/ US02/30134 COR2CH3 0 C2ZHO NN N F Na F
121 N NN VNV NI / \ 0, oi 22 23 Reagents and conditions: (a) LiOH
MeOH water, ret, 3 hr. EXAMPLE 8 Preparation of ’
2-(4-f1 U@\V\lﬁl@rh@@wlfbad dvel Bﬁlﬁ”(ﬁmng/ei]hylrabestatdnmatﬂ)—aﬁfbr)i-ogﬁcg((@@zg y®ldyofghe desired

tsglt L?Ihgﬁrro ;rlgi % I%Wgoa%_l -a] pyri dazi ne-5-carboxylic acid (23): To a

f 1 uor ophenyl) - 1- (2- phenoxy- pyri ni di n-4-yl ) - 3- oxo- 5, 6, 7, 8-t et r ahydr o- 3H pyra
zol o[ 1, 2- a] p¥rd sk ?a?doﬂ%fz%ﬁ@FWWI)-G(Mbmam“qﬁyl-@Sﬂl'ﬁ'dm-ﬂ2!)-3(0@0626@8 0. 0143

mol ) in net hanol
ol ). et o2 e -5 beRoke g R estet (LB PR, T B0
t hen quesiaiieachf Byeparatonad 2H(4fluonapiuenylk148- H@hylﬁtﬁ@ﬁWﬂE‘?nY')ﬂ‘@(or%%Eﬁfqyﬁ 3§’Eﬂ ution is

\?\gts ngt \%gltq){r tz&o[ﬁb@fdgnda@@@%%%o%?ﬂc écége(al’f?l)esteF Be (0569aH3GmalyRihethe (8onmbi ned,

concentr T f
yi el d) ofl)iseolde o ¢ €y %061’&8@7%3 Amnel) |'%‘?A?S§‘es?c{l LS| Wa%ﬁ&%ﬁ@z)a 8‘{ 0, Oléo% g? BOSA)
8. 45 ( ddiropiiise tdhhb readtioh sbizitionlovéd) 1, hodr. 114rekolatﬂon(|$wlloWe¢l-I90 w@*ngaﬂ,:ogm 95 (m 3 H),

4.93 (d
(m 1 Fﬁém%r%gefngﬁlrEgotgf%ddqnfhg)foas l-? 3 (gat)% addéd’zucr}%}thw% Hils4d$h2tl\7/l3+old—f|) 3.

2- (4- FI Ube ogsistiomsolption.is thep ﬂtﬁpﬁéﬁé‘@%ﬁﬁﬁﬂ/‘y' hy}ﬁcg?a{t? she\rganie PigRsss g 7, 8- ietr
ahydr o- 35biR¥d, A&, BhdleodcatlrBéd indagidte afore assladsifh yieldpdfitte: deBlrEWRIUEBBG Mz,
CDOI3) $8.50'(d, J =51k, 1H, 7.36(dd, J =87 54+, 2H,

7.20-7. 3PPHPARY) | 7. 02(t, J=8. THz, 2H), 6.97(d! J=5.1 Hz, | H), 5.23-5.25 (m 1
H),424(d J=11.4 H, | H), 3.74 (s, 3H), 2.94-2.99 (m 1 H), 2.54-2.59

(m 1 H, 1.8 %at% c(f'il(43|uk})oph§§h)/1l\/(l§ pHaASkyEVHdidin BR®-Sexsna78spect  of

RN S I RERU S e s B

conpr i sidngfi@r&phayl- 183 nestiiabyutforay-pyrimidin-4-yl)-3-oxo-5,6,7,8-tetrahydro-3H- pyrazolo[1 2-
alpyridazine-5-carboxylic acid methyl ester, 21, (0.033 g, 0.074 mmol) in THF (3 mL) is added
phenol and NaH (0.009 g, 0.22 mmol). The reaction mixture is stirred at room temperature for 1
hour. The reaction is quenched by the addition of 1 N HCI (20 mL) and the solution is extracted
with ethyl acetate (3 x 25 mL). The organic phases are combined, washed with brine, dried, and
concentrated in vacuo to afford the crude product which is purified over silica (hexanes/ethyl
acetate 1:3) to afford 0.012 g (35% yield) of the desired product as a white solid. "H NMR (300
MHz, CDCl3) 5 8.64 (d, J = 4.6 Hz 1 H), 7.59-7.63 (m, 2 H), 7.40-7.45 (m, 3 H), 7.28-7.30 (m, 1 H),
7.18 (d, J = 8.4 Hz, 2 H), 7.03-7.08 (m, 2 H), 4.50-4.56 (m, 1 H), 3.99-4.04 (m, 1 H), 3.86 (s, 1 H),
3.01-3.10 (m, 1 H), 2.33-2.41 (m, 1 H), 1.86 (br s, 2 H), 1.64 (br s, 3 H); ESI/MS: 461 (M+H).

Other compounds according to this aspect of Category Ill can be formed by the following

procedure.
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pyrazol o[ 1, 2-a] - pyri dazi n-1-one scaffold having the formula: 36 WO
03/024970 PCT/ US02/30134 O CO2RI0 N RL N | N NANH RSbnf< R6 wherein
R units awe oame4ses having the fornula - NH CHRSb] R6, and RPCTRES02/384 and
R10 are described herein below in Table I. The stereochemi stry of R5b is

t he configuration showmn when RS5b is not hydrogen. TABLE V No. RR R R 125
4-fl uorophenyl HH H 126 4-fl uorophenyl H nmethyl H 127 4-fluorophenyl H
ethyl H 128 4-fluorophenyl Hvinyl H 129 4-fluorophenyl H cycl opropyl H
130 4-fluorophenyl H cycloohexgPLhd 131 4-fl uor ophenyl
132 4-fluorophenyl H nethgxyefthyl H 133 4-fl 8

H hoxyrnet hyl H
I
1- hydroxy-1-met hyl £ 334 3-f 1 ugr ophen 35 4-f
X | uor ophenyl
H phenyl H 136 4- eny | 4-—uer ophe H 374 | uor ophenyl IOH Y
orophenyl H 2-net hyl phenyf H 139 4-fl uorophenyl

2- am nophenyl H 138 4-fl
H 4- et hyl phenyl H 14Q | uor ophenyl H 4-net ho ) pRenyl H 141

4-fl uorophenyl H 4-(prgpangsul foryl ) phenyl H 14X 4-{l uopopkenyl H
3-benzo[ 1, 3] di oxol - 5-yl 14 I uor ophenyl H pyN’/i’gJ H 144
4-f1 uor ophenyl H pyridin-3-yI B ©

23

22
Reagents and conditions: (a) LiOH, MeOH/water, ret, 3 hr.

EXAMPLE 8

Preparation of 2-(4-fluorophenyl)-1 -(2-phenoxy-pyrimidin-4-yi)-3-ox0-5,6,7,8-
tetrahydro-3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid (23): To a solution of 2-(4-
fluorophenyi)-1 -(2-phenoxy-pyrimidin-4-y|)-3-oxo-5,6,7,8-tetrahydro-3H—pyrazolo[1 ,2-alpyridazine-
5-carboxylic acid methyl ester, 22, (0.02 g, 0.0143 mmol) in methanol (1 mL) and water (1 mL) is
added LiOH (0.016 g, 0.65 mmol). The reaction solution is stirred at room temperature for 3 hours
then quenched by the addition of 1 N HCI (20 mL). The reaction solution is extracted with ethyl
acetate (3 x 50 mL), the organic layers are combined, washed with brine, dried, and concentrated
in vacuo to afford 0.012 g (63% vyield) of the desired product as a yellow solid. "H NMR (300 MHz,
CDCl,) 5 8.45 (dd, J = 4.6, 2.1 Hz, 1 H), 7.14-7.44 (m, 7 H), 6.84-6..95 (m, 3H),4.93(dd, J=11.7,
9.3 Hz, 1 H), 4.23 (brd, J = 12.9 Hz, 1 H), 3.04-3.11 (m, 1H), 2.46-2.52 (m, 2 H), 1.71-1.93 (m, 2
H), APCI/MS: 447 (M + H).

2-(4-Fluorophenyl)-1 -[2-(4-fluorophenoxy)pyrimidin-4-yi]-3-ox0-5,6,7,8-tetrahydro-3H-
pyrazolo[1,2-a]pyridazine-5-carboxylic acid: "H NMR (300 MHz, CDCl5) 8 8.50 (d, J = 5.1 Hz, 1 H),
7.36 (dd, J = 8.7, 5.4 Hz, 2 H), 7.20-7.31 (m, 4 H), 7.02 (t, = 8.7 Hz, 2 H), 6.97 (d, J =5.1 Hz, 1
H), 5.23-5.25 (m, 1 H), 4.24 (d, J = 11.4 Hz, 1 H), 3.74 (s, 3H), 2.94-2.99 (m, 1 H), 2.54-2.59 (m, 1
H), 1.82-2.00 (m, 3 H); ESI/MS: 479 (M+H).

The second aspect of Category Ill analogs according to the present invention capable of

inhibiting release of inflammatory cytokines relates to compounds comprising a 5,6,7,8-tetrahydro-

pyrazolo[1,2-a]-pyridazin-1-one scaffold having the formula:
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145 4-fl uorophenyl nethyl HH 146 4-fluorophenyl nmethyl nmethyl H 37 WO
03/ 024970 PCT/ US02/ 30134 147 4-fluorophenyl nethyl ethyl H 148

4-f | uor opwervgloz4ved hyl vinyl H 149 4-fluorophenyl nethyl egalusprepgd H
L5215 4-fl uorophenyl nethyl cyclohexyl H 4-fluorophenyl nethyl

met hoxynet hyl H 4-fluorophenyl nethyl methoxyethyl H 153 4-fl uorophenyl
met hyl 1-hydroxy-1-nmethylethyl H 154 4-fluorophenyl nethyl -CO2H H 155
4-fl uorophenyl nethyl phenyl H 156 4-fl uorophenyl nethyl 4-fluorophenyl H
157 4-fluorophenyl methyl 2-aninophgnyl g&R°158 4-fl uorophenyl methyl

2- met hyl phenyl H 159 4-fl uorophenyl metthyl 4-nethyl phenyl H 160

4-fl uorophenyl nethyl 4-nmethoxyphe 61 4-fluorophenyl nethyl

4- (propanesul fonyl ) phenyl H 162 4- rophenyl net hyl
3-benzo[ 1, 3] di oxol -5-yl H 163 4-fl yorophenyl nethyl pyridin-2-yl H 164
-fluorophenyl nethyl pyridin-3-y 165 4-fluorophenyl H H nethyl 166

fl uorophenyl H nethyl nethyl -fluorophenyl H ethyl nethyl 168
fl uorophenyl H vinyl nmethyl 16 f| yorophenyl H cycl opropyl nethyl 170
fl uorophenyl H cyclohexyl nethyl 12 4-fluorophenyl H nethoxymet hyl
thyl 172 4-fluorophenyl H nmethoxyethyl methyl 173 4-fluorophenyl H 1
hydroxy-1 -nmethyl ethyl nethyl 174 4-{f°uorophenyl H -CO32H nmethyl 175

f

41| uor GROEAH s ggg?rgﬁesms@ e fokla AnFlcupE TR’ RPPAR bnuck’dpeeny | et hyl
]2_ t hy p;q%rét?ﬁ?q heﬁ@i IPRH)W 1naTrarg)I2 (I) The ) ereonﬁemlgtry of i!RZtBls t%e conlflgurgf?&esrﬂ)f\km \'A-lhen

R® is not hydrogen.

4
4
4-
4
nme

TABLE V
No. R R” R® R"™
125 4-fluorophenyl H H H
126 4-fluorophenyl H methyl H
127 4-fluorophenyl H ethyl H
128 4-fluorophenyl H vinyl H
129 4-fluorophenyl H cyclopropyl H
130 4-fluorophenyl H cyclohexyl H
131 4-fluorophenyl H methoxymethyl H
132 4-fluorophenyl H methoxyethyl H
133 4-fluorophenyl H 1-hydroxy-1-methylethyl H
134 4-fluorophenyl H -CO.H H
135 4-fluorophenyl H phenyl H
136 4-fluorophenyl H 4-fluorophenyl H
137 4-fluorophenyl H 2-aminophenyl H
138 4-fluorophenyl H « 2-methylphenyl H
139 4-fluorophenyl H 4-methylphenyl H
140 4-fluorophenyl H 4-methoxyphenyl H
141 4-fluorophenyl H 4-(propanesulfonyl)phenyl H
142 4-fluorophenyl H 3-benzo[1,3]dioxol-5-yl H
143 4-fluorophenyl H pyridin-2-yl H
144 4-fluorophenyl H pyridin-3-yl H
145 4-fluorophenyl methyl H H
L 146 4-fluorophenyl methyl methyl H
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179 4-fluorophenyl H 4-nethyl phenyl methyl 180 4-fl uorophenyl H

4- met hoxyphenyl nethyl 81 4-fl uorophenyl H 4-(propanesul fonyl) phenyl nethyl
182 4-f| vwoaphessyd H 3-benzo[ 1, 3] di oxol -5-yl nethyl 38 WPCPA/S0238B30

PCT/ US02/ 30134 183 4-fl uorophenyl H pyridin-2-yl methyl 184

4-f| uorophenyl H pyridin-3-yl nmethyl 185 4-fluorophenyl nethyl H nethyl
186 4-f|uoropheny| nmet hyl nmet hyl nmethyl 187 4-fluorophenyl nethyl ethyl
nmet hyl 188 4 quorophenyI met hyl vinyl nethyl 189 4-fluorophenyl nethy

Zyglaglgﬁﬁtn MﬂMPﬁeﬁﬁgl quﬁ%ﬁPplﬁnyl+nethyém¢yclohexyl et hyH ~ 191
et hoxy et | mATRIOTaSS. e PG ophenyl et hU 1 - yelr ool 1 ik byl ot hy!
nﬁégy: Igﬂiﬁ-fMUMbmphenwl rn@dhml 1CO2H UetﬂvbpmmﬂS 4-f1 uo ophefy! " net hyl
PR A0 L T s AR MR 5 L (AR
2-nethylpﬁbn>!4ﬁ@PHVPHWh99 4ﬂ¢mhorophenylmﬁ@?ﬂwpﬁﬁ'nethylﬁﬁgébrr;é;% | 200
j:zgggrgﬁg%ﬂ?;;ﬁ??g&hgﬁtl=12?%¥Phegyl Tetm@moﬁgmw4-quorophenYl met hy
3- benz[ 18] di GRBITBIT bt AT 203 4. {1 08T ARl ® Pt hyl | pye i di-n-2-1
nethy!rAZ?f 4- hlmmnmph&hyl nmﬂh&l pyri di n- 3 QPﬂﬁethyl The conpéhnds whi ch
RO LA U A 1 A LA
COzCH3 IN1BS N| M-fuprgphenyl N|  methyl 4-fluorophenyl — 2 o H" e

157 4-fluorophenyl methyl 2-aminophenyl H

158 4-filuorophenyl methyl 2-methyiphenyl H

159 4-fluorophenyl methyl 4-methylphenyl H

160 4-fluorophenyl methyl 4-methoxyphenyl H

161 4-fluorophenyl methyl 4-(propanesulfonyl)phenyl H

162 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl H

163 4-fluorophenyl methyl pyridin-2-yl H

164 4-fluorophenyi methyl pyridin-3-yl H

165 4-fluorophenyl H H methyl

166 4-fluorophenyl H methyl methyl

167 4-fluorophenyl H ethyl methyl

168 4-fluorophenyl H vinyl methyl

169 4-fluorophenyl H cyclopropyl methyl

170 4-fluorophenyl H cyclohexyl methyl

171 4-fluorophenyl H methoxymethyl methyl

172 4-fluorophenyl H methoxyethyl methyl

173 4-fluorophenyl H 1-hydroxy-1-methylethyl methyl

174 4-fluorophenyl H -COxH methyl

175 4-fluorophenyl H phenyl methyl

176 4-fluorophenyl H 4-fluorophenyl methyl

177 4-fluorophenyl H 2-aminophenyl methyl

178 4-fluorophenyl H 2-methylphenyl methyl

179 4-fluorophenyl H 4-methylphenyl methyl

180 4-fluorophenyl H 4-methoxyphenyl methyl

181 4-fluorophenyl H 4-(propanesulfonyl)phenyl methyl

182 4-fluorophenyl H 3-benzo[1,3]dioxol-5-yl methyl

[
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N NH N

Reagent s
hr.
H3C- , ...
hr.

O COMHI3MMA®H NN F\ NF ND

N,,,,,. SQRCH3 H3C 10 21 24 39 WO 03/024970 PCT/ US02/30134
and conditions: (a) (S)-(-)-a-nethyl benzyl am ne, toluene; 100 C 4
/IN " \ N N N -H NPCHUSHBE134 . . . .
10 24 25 Reagents and conditions: (b) LiOH MOH/ water; rt 3

EXAMPLE 9 2 (4 Fl uorophenvl)

3-0x0-1-1.2-(1-(S)-(phenvl et hvl am no) pvri m di n-4-vl 1-5, 6, 7, 8-t et rahVdr o-
3H pyrazol ol 1 2-al pvri dazi ne- 5 carboxylic acid nethyl ester (24)

Prepar atiggr pf 4—f|uoro%henyl pyrldln-2-yl methyl

2-(4-f unrnrnpn\/ oxo-1 r') (1+S) P“eny ? )3 Moy py T %é{h
yl]1-5,6, 8%8-te ﬂélf’i"ﬁﬁhre(?y3H- pyﬁazol o[ 1, r| ﬁ fﬂne- 5-car hoxyl | 2 e

rzreE 2]}/: eaBzeL (24|)10roi1’1®na| solmﬁthybn of “methyl

- reorpphRefyt meth Honyt=pyTi 4-yl)-3-pxo 7, 8F
ydr o- 3kt ! yr a.zglﬂgf)r Ee?‘ﬁl pyr FH azine-5-car hnyfﬂefﬂ}-’nac, é ).‘,t hi] e@?ﬂ@l Elt etrah
(0.10 g, 187 22 #rﬂypr)OphqmyEo vadvf 1]4 nl) is @ et T 2T
5121{ (ed ;28@‘3 n)qufg?@gb{én@m nen(elr}yn m_ 1. 12 rm*ﬂrh)) The reacti ormeeM utipn is

or H-S—a t n .

_ whi-eh—t t+onm s tool nd di |l ut ed
with 1N fifloralevt i hg ey udion is eétr%'r ed with e hvlrﬁ%@gi_at_e (3 x
t25 rrH 'E}be ()rgafruxbmphenyler 5 ameghybonbi ned, deyeodexyand concent t A i n| vacuo

o aff or¢56 g a6y e g trhe desi ct as ajyel '
NMVR ( 3( oulf\’/i'iiz %PE"PH‘@V o e 11 = 11 rﬁ&ﬁ?@ﬁqem 1 He y..mawlsm 7dé7 "
(m 7 H),198. 97 4fyorophenst 8 mettyl 1 |1z 2 Hﬂetr@wﬂhyrddd ! ’Srh%tﬁyl 51
I(—Ig, % [])mgg. 2 Eophaty | H)met@m (br_shydok-mehgenyi5 62| (m met) 3. 77
TN A T i oI SR Al AR ik A] R

195 4-fluorophenyl methy! phenyl methyl
196 4-fluorophenyl methyl 4-fluorophenyl methyl
197 4-fluorophenyl methyl 2-aminophenyl methyl
198 4-fluorophenyl methyl 2-methylphenyl methyl
199 4-fluorophenyl methyl 4-methylphenyl methyl
200 4-fluorophenyl methy! 4-methoxyphenyl methyl
201 4-fluorophenyl methyl 4-(propanesuifonyl)phenyl methyl
202 4-fluorophenyl methyl 3-benzol[1,3]dioxoi-5-yl methyl
203 4-fluorophenyl methyl pyridin-2-yl methyl
204 4-fluorophenyl methyl pyridin-3-yl methyl

The compounds which comprise the analogs of the second aspect of Category |l can be

prepared by the synthesis outline herein below in the following scheme.

24
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EXAMPLE 10 2

(4Fl uor ophenyl ) - 3-oxo0-1-f2-(1-(S) - (phenvl et hvl am no) pvri mdin-4-vl 1-5,6,7, 8
-t et rahydwo-038249pyr azol ol | 2-al pvri dazi ne-5-carboxyl i c aciP@dT(U&5)/36484 WO

03/ 024970 PCT/ US02/ 30134 Preparation of

2- (4-fluorophenyl)-3-0xo0-1-[2-(1-(S)-phenyl et hyl am no) pyri m di n-4
yl]-5,6,7,8-tetrahydro-3H pyrazol o[ 1, 2-a] pyri dazi ne-5-carboxylic acid (25):
To a solution of Preparation of

2- (4-f | uor ophenykdgeds adeenbitipd: @RE)-Od-mrtrehyrizadniiyd, Rivereo)PYE# M- di n- 4-yl]-5, 6, 7
, 8- tetrahydro-3H pyrazol o[ 1, 2- a] pyri dazi ne- 5-carboxylic acid nmethyl ester,
24, (0.066 g, 0.14 mmol) in nethanol (2 mL) and water Q% m.) is added L|CH
(0.033 g, 1.36 mol). The m1xtu‘é P¥s stirred at ro%n1tenberature for 3

hours then dil uted \HO 25 m.) aft er=whi h lution is
@ ¥ 50 nm) .k nbidned or§ani c layers are
dr i/ -d centrated ford 0.043 g (65%

extracted with eth
yield) of the desired prod

washed with brine,

8.13-8.19 (m | H), 7.2277°8% 6.97 (t, 8.7 Hz, 2 H, 6.34
(dd, J = 15.3, 5.1 Hz, 1lH), 511524(m 2 H,{3.56 (br s, 1 H, 2.96 (br
s, 1 H, 2.52-2.64 (m 2N\ 1n79-1.96 (m 2 H), NC57 (d, J = 6.9 Hz, 3

H: ESI/MS: 474 ( MtH)
2- (4- Fl uor ophenyl ) - 3- oxo- figc[2\( 1-( S) - met hyl - met hoxyaet't
1]1-5,6,7,8- tetrahydro-3H pyrazol 0] 1, 2- a] pyri dazi ne- 5- ¢
nmet hyl ester: 1H NVR (300 MHz, .l0|3) 88.25 (d, J= 5. | H), 7.43 (dd,
J=9.0,.7 H, 2 H, 6.99 (t, J=9.0 Hz, 2 H), 6.44 (d, J =51 Hz, 1H),
5.50-5.54 (m 1 H, 5..26 (&4 J =3.6 H, | H, 4.184.25 (m 2 H, 3.76

(s, 3 H, 3.37-3.47 (égage%ts%dco%dlt%ﬁs%o QQ)H(%OHIWE%H tdhpl-2.62 (m | H),
1.92-2.02 (m 3 H), 1.23°1. . ESI/MS: 456 (MrH). The third

aspect of Category |11 analogs accordlng to the present invention capable
of inhibiting release of |nflannaE&AMPM®on|nes relates t o conmpounds

conpri si ’}945|=|.§or§ Rdesaf f ol d
havi ng t ITe an ether noiety

of the fornula , Zieffl 2-alpyriggzingiga 3 of R, Rl, and
Rl TABLE VI No. RR R 205 H 4- quorophenyI phenoxy
Preparation of 2-(4-fluorophenyl)-3-oxo-1-[2-(1 -(S)-phenylethylamino)pyrimidin-4-

yl]-5,6,7,8-tetrahydro-3H-pyrazolo[1 ,2-a]pyridazine-5-carboxylic acid methyl ester (24): Toa
solution of 2-(4fluorophenyl)-1 -(3-methanesulfonyl-pyrimidin-4-yl)-3-oxo-5,8,7,8-tetrahydro-3H-
pyrazolo[1,2-a]pyridazine-5-carboxylic acid methyl ester, 21, (0.10 g, 0.22 mmol) in toluene (1.4
mL) is added (S)-(-)-o-methylbenzylamine (1.4 mL, 1.12 mmol). The reaction solution is heated to
100 °C for 4 hours after which the reaction is cooled and diluted with 1 N HCI. The resulting
solution is extracted with ethyl acetate (3 x 25 mL), the organic layers are combined, dried, and
concentrated in vacuo to afford 0.071 g (66% yield) of the desired product as a yellow solid. H
NMR (300 MHz, CDCls) & 8.22 (ddd, J = 11.4, 5.1, 2.1 Hz, | H), 7.22-7.37 (m, 7 H), 6.97 (dt,J =
8.7, 2.1 Hz, 2 H), 6.41 (ddd, J = 15.6, 5.1, 2.1 Hz, 1H), 5.72-5.83 (m, 1 H), 5.2 (br s, 2 H), 5.52-
5.62 (m, 1 H), 3.77 (s, 3 H), 3.47 (d, J = 2.7 Hz, 1 H), 2.47-2.51 (m, 2 H), 2.00 (brs, 1 H), 1.41 (d,
J = 6.6 Hz, 3 H); APCI/MS: 487 (M+H).

i no) pyrimdin-4-y
pxylic acid

EXAMPLE 10
2-(4-Fluorophenyl)-3-0x0-1-[2-(1-(S)~( phenylethylamino)pyrimidin-4-y11-5,6,7.8-tetrahydro-
3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid (25)
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206 H 4-fl uorophenyl 2-fluorophenoxy 41 WO 03/ 024970 PCT/ US02/ 30134 207 H
4-fl uorophenyl 3-fluorophenoxy 208 H 4-fluorophenyl 4-fluorophenoxy 209 H
4-f | uor opWwermlo2®7®- di f | uor ophenoxy 210 H 4-fl uorophenyl 2camavphenoxy
211 H 4-fluorophenyl 3-cyanophenoxy 212 H 4-fluorophenyl

2-trifluoronet hyl phenoxy 213 H 4-fluorophenyl 4-trifluoronethyl phenoxy
214 H 4-fluorophenyl 2-nethyi phenoxy 215 H 4-fluorophenyl 4-nethyi phenoxy
216 H 4-fl uorophenyl 2,4-dinethyl phenoxy 217 H 4-fl uorophenyl

3-N-acetyl awm%a@wz (ﬂ%rb‘bh@nfrlb-ﬂ@&ﬁ{ﬂ[bﬂbﬁd& -Pheraidiyigminelrykimidin 49 H

3" bensop RSB GBS S-PVBSRS ApFopr e o BB R sy Toasoign ot
4-f 1 uor B;mlpenaydn & 2f(4-trgarapp brev Bxaxo- 1223S)r(é*ﬁ)h§ﬂy|eﬁ1¥*?'lnlﬁ‘6}pwm'é'ﬁ3ﬂf¥35 &1 %uor ophenoxy

224 et y% c{}éﬁ‘g&%mg%yé]pﬁldgilﬁé% 95?9&(919%\\6@ n?eaﬁll &8edr o, ofbﬁ‘slgumwmh@hw

2,6-dif
4-f | ul)r ml;?hrgggj |2 @L}ﬂpﬁﬁ@‘gh@m&)ys a@ggL h;)()%] §q¥q6m<§% PT]II)%GI’% lsystlrrggzt met hyl
2-trifl wRhoERbéupiTershoyrs tReSdiloed ith 1 A-HG (R*jrmj.plaﬁﬂwmch the solution is

fret Fllyr | a9 falc[?é vagl% ﬁ{%ﬂ%?&%g fna)?%& i corﬁblﬁéd‘wééﬁ%h%@%lar@wé@kb)ﬁltfpﬂﬁaoxy 231

e | 4-f1 h
2, 4- di ngtlmamﬂmnwatesz@yamtﬁy OFQB%%% Q%ﬁéﬁﬂ% Rﬁ%ég%g‘gﬁ%g HeWoxy 234
et hyl  4sfl ugRRM8EYIHZ onedld Z@sy@aeomw HR 35278t Iy 7 ¥), ngzlotr HPASIz 2

4-met h h
Compoundl % ecitor PABL T bt et ERanD Sop el ARl o i EHRpatee, TP

pr epar egn, o), tlhe-mst(mfﬁidl)r &.50(a U FrdeiH, ﬁ I‘DPF'eSVN@F 117 §)scheme. 42

2-(4-Fluorophenyl)-3-oxo-1-[2-(1 ~(S)-methyl-methoxyethylamino)pyrimidin-4-yl}-5,6,7,8-
tetrahydro-3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid methyl ester: 'H NMR (300 MHz, CDCl,)
| $8.25 (d, J = 5.1 Hz, 1 H), 7.43 (dd, J=9.0, .7 Hz, 2 H),6.99 (t, J = 9.0 Hz,2 H),6.44 (d, J=5.1
Hz, 1 H), 5.50-5.54 (m, 1 H), 5..26 (d, J = 3.6 Hz, 1 H), 4.15-4.25 (m, 2 H), 3.76 (s, 3 H), 3.37-3.47
(m, 4 H), 2.95-3.06 (m, 1 H), 2.51-2.62 (m, 1 H), 1.92-2.02 (m, 3 H), 1.23-1.30 (m, 3 H); ESI/MS:
456 (M+H).

The third aspect of Category |ll analogs according to the present invention capable of
inhibiting release of inflammatory cytokines relates to compounds comprising a 5,6,7,8-tetrahydro-

pyrazolo[1,2-a]-pyridazin-1-one scaffold having the formula:

wherein R is an ether moiety of the formula: -OR®. Table VI describes the various values of R, R',

and R"
TABLE VI
No. R™ R’ R
205 H 4-fluorophenyi phenoxy
206 H 4-fluorophenyl 2-fluorophenoxy
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WD 03/ 024970 PCT/ US02/30134 H Bocce ~NN | a P, I H' NH' N COQRCH3
CO2CH3 26 Reagents and conditions: (a) (Boc)20, TEA, CH2ClI2; rt, 12 hr
COCl BoccwOBom249 N b O X N H' N SCH3 N CO2CH3 CO2CH3 N, PCOWIB/30684 27
Reagents and conditions: (b) CH2CI 2, TEA, rt ,10 hr. Bocce NH~"NO Nc O
N CO2CH3 N CORCH3 | N~ "SCH3 N~SCH3 N 27 28 Reagents and conditions:

(c) TFA, CHCl 2/water; 0O C2 hr - rt L hr. FO H- NN ONdI ON

COR2CH3 NCXRCH3 N ~ /-~
207 H 4-fluorophenyl 3-fluorophenoxy
208 H 4-fluorophenyl 4-fluorophenoxy
209 H 4-fluorophenyl 2,6-difluorophenoxy
210 H 4-fluorophenyl 2-cyanophenoxy
211 H 4-fluorophenyl 3-cyanophenoxy
212 H 4-fluorophenyl 2-trifluoromethyiphenoxy
213 H 4-fluorophenyl 4-trifluoromethylphenoxy
214 H 4-fluorophenyl 2-methylphenoxy
215 H 4-fluorophenyl 4-methylphenoxy
216 H 4-fluorophenyl 2,4-dimethylphenoxy
217 H 4-fluorophenyl 3-N-acetylaminophenoxy
218 H 4-fluorophenyl 2-methoxyphenoxy \
219 H 4-fluorophenyl 4-methoxyphenoxy
220 H 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl
221 methyl 4-fluorophenyl phenoxy
222 methyl 4-fluorophenyl 2-fluorophenoxy
223 methyl 4-fluorophenyl 3-fluorophenoxy
224 methyl 4-fluorophenyl 4-fluorophenoxy
225 methyl 4-fluorophenyl 2 ,6-difluorophenoxy
226 methyl 4-fluorophenyl 2-cyanophenoxy
227 methyl 4-fluorophenyl 3-cyanophenoxy
228 methyl 4-fluorophenyl 2-trifluoromethylphenoxy
229 methyl 4-fluorophenyl 4-trifluoromethylphenoxy
230 methyl 4-fluorophenyl 2-methylphenoxy
231 methyl 4-fluorophenyl 4-methylphenoxy
232 methyl 4-fluoropheny! 2 ,4-dimethylphenoxy
233 methyl 4-fluorophenyl 3-N-acetylaminophenoxy
234 methyl 4-fluorophenyl 2-methoxyphenoxy
235 methyl 4-fluorophenyl 4-methoxyphenoxy
236 methyl 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl

The compounds which comprise the third aspect of Category Il analogs can be prepared

by the procedure outlined in the following scheme.
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N ' SCH3 i
12 hr.

MeOH;

\SCH N 3 28 29 Reagents and conditions: (d)

TEA, CH2CA1 2; rt

43 WD 03/024970 PCT/US02/30134 OO Ne N 30 FONN CRCH3 / "
N CO2H 1IwBN 0402497 N- SCH3 SCH3 30 29 Reagents and condi tPcansso2/$mp4 NaOH,

rt 15 hr.
SCH3 SCH3 30 31 Reagents and conditions:
OO0 NN FNgFN CXRCH3 / N CRCH3 NA N

00 N- NF\\ Nf F-CN30 CoRH/ "
(f) CH2N2, ET2Q'EtOAc; it 5 min.
\ SCH3 SO2CH3 31 32

N CO2CH3 N | N~

Reagents and conditions: (g) Oxone , THF/ MeOH water; it 5 hr. OO0 NN

H Boo_
~ N a N
| —_— rl\l
e H”
CO,CHy CO,CH;

26
Reagents and conditions: (a) (Boc)20, TEA, CH:Cly; rt, 12 hr.

cocl Boc._

\
~ o) N

O e
H/N N )\SCHs F COxCHs
CO,CH3 /k
SCH4

26
27

Reagents and conditions: (b) CHxClp, TEA, rt 10 hr.

H

Boc\ ~
|
o} N
CO,CH
COZCHg g N 213
/)\
/ SCH3 N SCHy
27 28

Reagents and conditions: (¢) TFA, CHaClz/water; 0°C2hr—rt1hr.
CO,CHs

N/)\SCH | l /)\

N SCHj

CO,CHs

28
29

Reagents and conditions: (d) TEA, CH2Clo; rt 12 hr.
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F-C\ NhF-CNQCX®2CH3 / NCXRZCH3 NN NA SO®2CH3 0 32 33 44 WO

03/ 024970 PCT/ US02/ 30134 Reagents and conditions: (h) phenol, NaOH, THF:
rt 8 hr. ERAMPRE7A1l 2 (4 Fluorophenyl) 1 oxo 3 (2 phenoxypgmiusozsas#-vl)-5
6 7,8-tetrahydro-1H pyrazol of |, 2- al pyri dazi ne-5-(S)-carboxylic acid nethyl
ester (33) Preparation of tetrahydro-pyridazine-1, 3-dicarboxylic acid 1-
tert-butyl ester 3-(S)- nethylester (26): To piperazic acid nethyl ester
(3.44 g, 19 mmol) in nmethylene chloride (150 nlL) is added (Boc)20 (4.2 g;
19 mml) and trieghykamine (2.65 nL, 19 mml). The reaction mxture is
stirred 12 hours cf trated in vacuo to provide apyeIIOM/oiI which is

purified over sili t at e/ hexane af\f 4.5 g (98%
yi el d) of the desired produ ad a—+Fight v f Q[ep ration of
i Nedazi ne-1, 3-

2- (2-met hyl sul fanyl pyri n?
di carboxylic acid 1-tert-bptyll 3-(S)-nethyl ester ( 8 solution of

t et rahydro- pyri dazi ne- 1, 'é??ﬁbxylic acid 1-t hut vl - est er
3-(S)-nmethylester, 26, (8.91 g, 15.9 mmol) in net ne chloride (200 ni)

i s added 2-net hanesul f any rrgehgdi ne- 4- car bonyl chlortsde, 16, (3.32 g, 17.6
mmol) and triethylamne (3.5 nL, 25.3 mmol ) such that the pHis

approxi mately neutral. The gesulting mixture is stitred for 10 hours at
roomtenperature and the m xture sh i 100 nL) , brine (100
m.), dried and concent r328g"53° ??3%@ S'feg %Pw%ﬁq%ﬁ which is purified
over silica (ethyl acetate/hexane 1:1) to afford 5.22 g (83%yield) of the
desired product as a yellgw oil. Preparation of o)

2- (2- et hyl sul fanyl pyri m & ne-4-carbonyl )-te
di carboxylic acid B-(S piT
2- (2- et hyl sul f dnyRp \
carbonyl ) -tetrahydropyrid g | , 3-di carboxylic aci/d 1-fert-butyl
3-(S)-nmethylester, 27, g, X066 mmol) in nethyfe kS i de (50 m-) is
added trifluoroacetic gcid;{50 m-) at ) C. The tionis stirred for 2
hours in the cold, 1 ho nﬁ%{ roomtenperature, th oncentrated i n vacuo
to a residue which can be t¥Ken up in toluene and rexConcentrated to
afford 7.2 g (100%yield) gf the desired yield as #he trifluoroacetate
ISD?L:)a?Zt ?O%elolc ow oi | \,I\?Q!a\g%nts Iansd clélnsd%gns\:,\(‘f)t&gH}, E'FzB}FEtt(g]Ae(:{Ft lernl fication.

1-[2-(4-fl uorophenyl)-2-oxo-ethyl]-2-(2-nethyl sul fanyl pyri nm di n- 4-

car bonyl ) - hexahydr opyri dagi ne-3-(S)-carboxylic acid (29): To a solution of
2-(2- methyl sul fanyl - pyri ny
i di ne-4-carbonyl) -

idazi ne-1, 3-
%n f
N

ea

Wyrigazi ne-1,3- Vc arid

3-(S)-nethyl ester, / \2ng, J17. 6 gmyol ) i | oride (150 ni)
i s added 4-fl uorophenyl acetyl fhloride (3 g,
\ CO.CHs CO,CHs
Né( SCH, /4 SO,CH3
31 32

Reagents and conditions: (g) Oxone®, THF/MeOH/water; rt 5 hr.

CO,CH,
NN
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17.6 mmol ) and triethylamne (3.65 nL, 26.4 nmml). The resulting m xture is
stirred for 12 hours then concentrated in vacuo to afford a brown oil. The
crude reswouws/oe®7purified by prep HPLC to afford 5.33 g @eo%GsSyr/aid) of the
desired product as a yellow oil. 45 WD 03/024970 PCT/ US02/ 30134
Preparation of
2- (4-fluorophenyl)-3-(2-net hyl sul fanyl pyri m di n-4-yl)-1-o0xo0-5,6,7,8
t et rahydro- 1H pyrazol o[ 1, 2-a] pyri dazi ne-5-(S)-carboxylic acid (30): To a
solution of 1-[2-(4- Réaguasajdkenifbns: (B)-pberok ¥ady THE:2L8(h2- et hyl sul f anyl pyri m m
id in-4-carbonyl)-hexahyd ropyridazine-3-(S)- carboxylic acid, 29, (1 g) in
nmet hanol (170 nL) is added NaCH ( @% 15 8 mmol ). The resulting mxture
is stirred for 15 hours and the nF Y's concentrated in vacug to provi de
0 eyt -450-5(.7.8-tehtabvdrothit-pwsazolofl.2eci di f i ed
to pH 1 wth 3 NHI and EX.F,ée L0 b oc Bl AERA3EH (300 ML) The
organic |l ayer is con resultrng crude material is
purified by prep HPLC to afford 7.0 g (76%yi eI d) of the desired product as

a ?r e?|m col Feﬁ: $i6h 'ofitetrgﬁfcp@-lrpﬁlﬁl?ﬂleﬂh dlcarbO)((jyllc acid 1- tert-butyl ester 3-(S)-
2-(4 uor o -met hyl sul fa y in
t et rahyﬂ‘reéi1 QAZE‘P piparazc 3 ‘p’i}‘?tih}flﬁ%rfg4ég?@)mm°|§1'tr)‘¥%gthﬁe€8§@?® ?ret hy I ester

(31): TenLgis a8@duBo®ID @f2 g, 19 mmol) and triethylamine (2.65 mL, 19 mmol). The reaction
2-(4-fluor OgheFP( lc?ﬂ?%woﬁfﬁ c'gﬁ&%}fgtg&’ fv@&)éltcpp(rp\'nc‘]@ Q&eﬂoﬁd’%%cﬂ-m@&ﬁrﬁ oler lelc&- t et rahy

dr o- 1H— azi ne-5- car box eg ¢ | 9|| g’dﬂ

et her / ef(digl acetata/zexang B )50 gfforg 4.5, (§8% weld)py djeF'F ?ﬁﬂ?cgaér?e'rgaty d"dl azomet hane
in diethyl ether (5 nL). The reaction is stirred for 5 mnutes then
uenched by the additi 3 ansls washed
W th  NaHODs PPN e ery Ryl ine sl abo Ao dtinehs © GBS

yi el d) aficattomylbemid teerpbuigiietS)-methylester (BT): Taed patios 6f etirhyYBrRyRZT- Ey%

2- (41| JRCRBIENA] 1 Ar{elr IEABANGRULH AR A [1d) o Srirld) idmener dodacs

E §t2; ah){éé mlg ds qgjpp(bgrn*@fhanesuIfanyﬁ))yrlmldlr?ez-zl'r gaerbOSnyl(cﬂorlge 1%0&%& 17a§maolsr§r¥o}]yl ester

2- (4- 11 yQx Hﬁ%ﬁ(h)s-r@_ 623 FRidnysustih&tanmydHoiy approxinateld- ngutial. TThexesulinGMIxiUg: t et r ahy

?604 é Ig;-'s QX@%? {uju’rsiat:[cloor%/_[s'@%aé Lﬁeean% tlﬁ:earé 819?9’ ésﬁed”‘\ﬁléﬁc}/ééf& &fbd mlﬁ)ﬁi| bﬂ{(eyz 5; i 0

3.5 nmol(jJod mi)wriedend wcmr)atedmeacu@@@ff?réﬁn oy %'P@“f'f?dgt’?ﬁs r 5 hours at

room t enperaibie 116 G 5.5 ¥ @BUTRId) Bf thedesbed rodusba a @Bowrbl. and et hy |
acet aterggg%o m.) el sgadded Thge/@organl c phase is treated with NaHCO3, bri ne,

dried, and concentrated in vacuo to afford 0.5 g of the desired product as
a yel | ow sol i Alepdratepant2t(R oretipfisulfanylpyrimidine-4- -carbonyl)-tetrahydropyridazine-1,3-
2-(4-flu he 78 HoRiidhs ofl2) Z%éﬂ%&ul%n@pyrmﬁdlneA-

t et r ahy (ﬂc") ?—’f—ngéld )[ZT% ipy{r%lw azine-b- (S Q( 3 8 l% 3 mef Ayl ester
(33): |\|an@1=ls|»om(1)atet_n_aj:lzzdrgpyrlsz'azw1 Fi'yarp%yl&c?&@d -t DI SEP PP ON e BE" %-)h (0. 316 g,

3. d36 4y %ol?{i’ﬂ m%leﬁé@@orm'e)(% lat)(|§adtﬁh wiGdgdvetiydc)d-(30 (n2) atéf@a’ﬁt@g’gqaqtl@hnw pyrim
i din-

al pyri daSZ‘frﬁqefOBz E%W?)'B)E@ﬁ ‘ioi:dt ib?tﬁ g roP t%md’e!'ef&yré a(ﬂéhl Bh n?r%ted e " dg éeg Ild\lljgd in
THE (50 wiigh candle tetieedd mdcﬂlmwas@remwelﬁ@at%ﬂol?@fér? 28/ dPO% yﬁidkﬁft”ées
resul ti r@elﬂ@%é'{nﬁudréac%faler daft ds 8elloR@MwhieHTe @set witheutffatheBpurification.

Preparation of 1-[2-(4-fluorophenyl)-z-oxo-ethyl]-2-(2-methylsuIfanylpyrimmidin-4-
carbonyl)-hexahydropyridazine-3-(S)-carboxylic acid (29): To a solution of 2-(2-
méthylsulfanyl-pyrimidine-4-carbonyl)-tetrahydropyridazine-1 ,3-dicarboxylic acid 3-(S)-methylester,
28, (7.2 g, 17.6 mmol) in methylene chloride (150 mL) is added 4-fluorophenylacetyl chloride (3 g,
17.6 mmol) and triethylamine (3.65 mL, 26.4 mmol). The resulting mixture is stirred for 12 hours
then concenirated in vacuo to afford a brown oil. The crude residue is purified by prep HPLC to

afford 5.33 g (70% vyield) of the desired product as a yellow oil.
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hours after which water (20 nL) is added. The solution is extracted with
ethyl acetate (100 nL the organic |ayer washed with brine (50 ‘r:rL)e a\rllmd
concent r awedsjomov@acuo to afford 0.278 g (54%yield) of tireTdeser/s@a4 product
as a yellow solid. 1H NWR (300 MHz, CDCI3) 51.75 (m 2 H, 1.97 (m1 H)
46 WO 03/ 024970 PCT/US02/30134 2.42 (d, J =12.8 Hz, 1 H), 3.27 (m 1 H)
3.27 (m I H, 3.6 (s, 3 H, 45 (br d, J =12.8 H, 1 H, 525 (m I H):
6.87 (d, J =5.7 H, 1 H, 7.05(m 2H), 7.23 (m 2 H, 7.35 (m 3 H, 7.52
g 210 i;—b " ng%a'(ﬁ/ﬁﬁ" df4 2=-(45ﬂu_?ﬁ&ﬂ}enyl)-bkz-nﬁmsuIfmﬂwriaﬁdi014-)ﬂ)01-°’(925§i2,§FN404
. 46, - e four a . Qf. e :
accor di Wgab)[firPﬁg'%r%g@ﬁﬁz'ﬁmﬁﬁﬁ"}?ﬁg'&&ﬁ%’%ﬁ’gﬁgg r:'di(@l‘hi glg![:a %éﬁg{énecﬁggis:gggf
i nfl ammdmpﬁewtzed«bmgu-eéz-memlsml@nﬂwﬁmﬁwm%carwmhgﬁhédrapyf‘dazme'?"(%)'
2.6, 7. BLLELL RN & 8@;@3%9{&(1?0 i) R iAot (020825 8 ARdD e feawimg ¢ he
or_rrul a’ L N1 N Bbun. ,V\,heretin R gi | icAM nes
havi ng tmirure isrstiTRddor IRHPEIRER fRET T ‘F?f?e”ﬁgg‘? ’”Fggf"”oaﬁaroﬁéfg SRR i bed
Qﬁ g \% n mﬁ%ﬁs@,ww%dgn Wate (eso/iﬁL). THeaolstierieaddifediteth § wit 3 RSS! iagd exvectednith gur at i on
t [ i h
2380 e Ry TR PR ARblatfoiodiR acio dndhBrestlfy Bk Lo Dk0T Y
4-f | uor oyplesialis pudfied yyrepHPLEAte %O'ﬂﬁtﬁﬁ Gpheisid ofthe: Ir‘?)%‘PrBWFa#cr%%'
4-f1 uorg&ﬁggggnd]ﬂ cycl ohexyl H 243 4-fluorophenyl H nethoxynmethyl H 244
fl uorophenyl H net hoxyethyl H 245 4-fluorophenyl H

4-
1- hydroxy-1-nethylethyl H 246 4-fluorophenyl H-CO2H H 247 4-
1 PRt H Praparation of 2-(é-fluorophenyl) o metyisuanyipyrimidin-4-yi-&-oro-5.6,78: " 0P|

tetrahydro-1H-pyrazolo[1 ,2-a]pyridazine-5-(S)-carboxylic acid methyl ester (31): Toa
solution of 2—(4-ﬂuorophenyl)—3-(2-methylsuIfanylpyrimidin-4—yl)—1 -oxo-5,6,7,8-tetrahydro-1H-
pyrazolo[1,2-a]pyridazine-5-carboxylic acid, 30, in diethyl ether/ethyl acetate (2.5:1, 7o mL} is
added freshly generated diazomethane in diethyl ether (5 mL). The reaction is stirred for 5
minutes then quenched by the addition of HOAc (0.5 mL). The resulting solution is washed with
NaHCOs, brine, dried, and concentrated in vacuo to afford 1 g (98% vield) of the desired product

as a light yellow solid.

Preparation of 2-(4-fluorophenyl)-3-(2-methanesu|fonylpyrimidin-4-yl)-1 -0x0-5,6,7,8-
tetrahydro-1H-pyrazolo[1 ,2-a]pyridazine-5-(S)-carboxylic acid methyl ester (32): Toa
solution of 2-(4-f|uorophenyl)-3-(2-methylsulfanylpyrimidin-4-yl)—1 -ox0-5,8,7,8-tetrahydro-1H-
pyrazolo[1,2-a]pyridazine-5-carboxylic acid methyl ester, 31, (0.48 g, 1.16 mmoi) 1:1
THF/methanol (50 mL) is added Oxone® (2.14 g, 3.5 mmol) in water (50 mL). The reaction
mixture is stirred for 5 hours at room temperature, reduced in volume in vacuo to about 25 mL and
ethyl acetate (200 mL) is added. The organic phase is treated with NaHCO3, brine, dried, and

concentrated in vacuo to afford 0.5 g of the desired product as a yellow solid.

Preparation of 2-(4-f|uorophenyl)-3-(2-iohenoxypyrimidin-4-y|)-1 -0x0-5,6,7,8-
tetrahydro-1H-pyrazolo[1 ,2-a]pyridazine-5-(S)-carboxylic acid methyl ester (33): NaOH
(0.112 g, 2.8 mmol) is added to a solution of phenol (0.316 g, 3.36 mmol) in THF (100 mL). 2-(4-
Fluorophenyl)-3-(2-methanesulfonylpyrimidin-4-yl)-1 -ox0-5,6,7,8-tetrahydro-1H-pyrazolo[1,2-
alpyridazine-5-carboxylic acid methyl ester, 32, (0.5 g) is dissolved in THF (50 mL) and added
dropwise to the solution over 5 minutes. The resulting mixture is stirred at room temperature for 8
hours after which water (20 mL) is added. The solution is extracted with ethyl acetate (100 mL the
organic layer washed with brine (50 mL) and concentrated in vacuo to afford 0.278 g (54% yield)
of the desired product as a yellow solid. "H NMR (300 MHz, CDCls) 8 1.75 (m, 2 H), 1.97 (m 1 H),
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248 4-fl uorophenyl H 4-fluorophenyl H 249 4-f|uorophenyl H 2-am nophenyl H
250 4-fl uorophenyl H 2-nethyl phenyl H 251 4-fl uorophenyl H 4-nethyl phenYil
H 47 WO W8/3240870 PCT/ US02/ 30134 252 4-fluorophenyl H 4paetusoxyqpbenyl H
253 4-fl uorophenyl H 4-(propanesul fonyl)phenyl H 254 4-fluorophenyl H
3-benzo[ 1, 3] di oxol -5-yl H 255 4-fluorophenyl H pyridin-2-yl H 256

4-fl uorophenyl H pyridin-3-yl H 257 4-fluorophenyl nmethyl HH 258

4-fl uorophenyl nethyl methyl H 259 4-fluorophenyl nethyl ethyl H 260

4- fluorp@@nyhﬁr@mymvsawmHHzﬁimnfﬂmommehlymsrmtw @eppBpyl H 262
4-fl uoro henyl c h p,@rm{ 3 P tABol (meHhoxy et hyl
H 264% Bﬁéyél rré?l’f&?rﬁrﬁ olé')gmzﬁ—ﬁ f‘zél_"angg L{@gﬁ?nyl net hyl

1 hydro&ge@meﬁwwmn hlylexaqtmaeﬁecaqurﬁe;ﬁg NP0 A MFS! i 267

4-f| uorophenyl nethyl phenyl H 268 4 fluor ophenyl rret hyl 4-fl uorophenyl H
269 4-fluorophenyl, nmeth iheRfiHaeANd ofet hyl

2- et hyl pheng'l‘e fwrﬁ‘ﬁpﬁctf’%%?cﬁ ax%or({m f;u%pﬁ SI%mLenyI Séby

4- f | uor ppbienyleleasd dffydﬂanﬁmﬁbtyfwwylpﬁefﬁwesm cozmuwsﬁprnarfsm@ﬁem? Xﬂm'

4- (prop f9 £0Vdne Heaithading thdasr@piaenyl et hyl

3 benzo@?%i&yi’%%cdy-@yl He °575 4afI%orophenyI methyl pyridin-2-yl H 276
4-fl uorophenyl ethyl pyridin-3-yl H m 277 4-fluorophenyl HH nethyl 278
4-fl uorophenyl H nethyl nmethyl 279%4-fluorophenyl H ethyl nethyl 280

4-f | uorophenyl H vinyl nethyl

10
wherein R units are amines having the formula -NH[CHR™IR®, and R', R®, R%, and R" are
described herein below in Table VII. The stereochemistry of R® is the configuration shown when

R is not hydrogen

TABLE VII
No. R' R” R® R™
237 4-fluorophenyl H H H
238 4-fluorophenyl H methyl H
239 4-fluorophenyl H ethyl H
240 4-fluorophenyl H vinyl H
241 4-fluorophenyl H cyclopropyl H
242 4-fluorophenyl H cyclohexyl H
243 4-fluorophenyl H methoxymethyl H
244 4-fluorophenyl H methoxyethyl H
245 4-fluorophenyl H 1-hydroxy-1-methylethyl H
246 4-fluorophenyl H -COzH H
247 4-fluorophenyl H phenyl H
248 4-fluorophenyl H 4-fluorophenyl H
249 4-fluorophenyl H 2-aminophenyl H
250 4-fluorophenyl H 2-methylphenyl H
251 4-fluorophenyl H 4-methylphenyl H
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281 4-fl uor ophenyl

nmet hyl

H cycl opr opyl
283 4-f| uor ophenyl
met hoxy et Wl o3oeony |

met hyl
H nmet hoxynet hyl
285 4-fl uorophenyl

282 4-fl uorophen
nmet hyl

yl

284 4-f| uor ophenyl
H 1 -hydroxy-1 - mPChmpiser/bniB4 met hyl

H cycl ohexyl

H

286 4-fluorophenyl H - -
WO 03/ 024970pPCTy uso2/ g(?]2.§4rregg)8/| 4- ?IBZOfO];)Lg(r)I;/IopPIIIeZY:‘ I lljofggﬂglny [YE;Q%/LW e
289 4-fl uorophenyl H 2-am nophenyl nethyl 290 4-fluorophenyl H
i:PFLQnggggzl gfthyl 331 ﬁ-flrorop%gryl H 4- net hyl phenyl net hyl 92
4- (pI’O nesul f ﬁn\lﬁf}?gﬁﬁgul yge?m; TEt y 4-2&3104yphénybr Ophenyl H H
3- benzb[ £5%] ¢ii dxlploghery” et hyT~ ZQSJZ RPhS?%gwgﬁwdHnwgvrlﬂln oﬂuggnu hy|
ﬁg?hfm 173%0 zhambmthI.r.I di lr:lﬁny! gz Eﬁrben@m]@mﬂ‘ Bk ophefy! B hyl H
AR R R M AR A 4 LT S ol b R
met hyl c?&ioprdbwpﬂﬁﬁﬂw&l 302 4-?faoropheﬁ¢Fmﬁ¥$hyl c;;raﬁekbrylvp”yry 303
ﬁéIng'Ogisp)l4&E@th%ﬁgt O??ﬁ?EhBLAHEthyl 384 4- quoropwenyIFhethy
mot hyl | 305 4. FrUBREB Nyl ETRLL - OB met B 207 4ot 1 ubr ophopy wht byl
szrﬁLrnE$@X!|AQMEmmh@yUorpphﬁnyl met hyl 4- f Bdr ophenyl nPth§I 309
AR TSR o A JABC 7 AR
4-f 1 uor ophieny | 4réorphenl mbt MSRYpheny neth$P°p§?§ﬁ4“F[Uo}F;Eg%%'”Etugyl -
5 Lprog AT onolheY | meRd 314 4-TTwpeidphenyl methyl M
L3631 | 4-fluorophényl T Pt 'rethyl methoxymethy! H

264 4-fluorophenyl methyl methoxyethyl H

265 4-fluorophenyl methyl 1-hydroxy-1-methylethyl H

266 4-fluorophenyl methyl -CO.H H

267 4-fluorophenyl methyl phenyl H

268 4-fluorophenyl methyl 4-fluorophenyl H

269 4-fluorophenyl: methyl 2-aminophenyl H

270 4-fluorophenyl methyl 2-methyiphenyl H

271 4-fluorophenyl methyi 4-methylphenyl H

272 4-fluorophenyl methyl 4-methoxyphenyl H

273 4-fluorophenyl methyl 4-(propanesulfonyl)phenyl H

274 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl H

275 4-fluorophenyl methyl pyridin-2-yl H

276 4-fluorophenyl methyl pyridin-3-yl H

277 4-fluorophenyl H H methyl

278 4-fluorophenyl H methyl methyl

279 4-fluorophenyl H ethyl methyl

280 4-fluorophenyl H vinyl methyl

281 4-fluorophenyl H cyclopropyl methyl

282 4-fluorophenyl H cyclohexyl methyl

283 4-fluorophenyl H methoxymethyl methyl

284 4-fluorophenyl H methoxyethyl methyl

285 4-fluorophenyl H 1-hydroxy-1-methylethyl methyl

286 4-fluorophenyl H -CO.H methyl

L 287 4-fluorophenyl H phenyl methyl
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315 4-fluorophenyl nmethyl pyridin-2-yl, nethyl 316 4-fluorophenyl methyl
pyridin-3-yl nmethyl The conpounds which conprise the analogs of the fourth
aspect ofwGasegory |11 can be prepared by the synthesis ®@oTlusaz3diesein
below in the follow ng schene starting with internediate 32. 49 WO

03/ 024970 PCT/US02/30134 OON- N FNCX®RCH3 NCX®CH3 1D 111 Na F -1D
N S2CH3 N, 32 H3C. 34 The fifth aspect of Category Ill anal ogs according
to the present invention capable of inhibiting rel ease of inflamrmatory

;)ﬁ gl;iOI e%gg ;@\etc;lgnfglngaundﬁ COfpr I Si ng4au£ro;ﬁ1,er7fy18 tetr ahydrroethyl
0 N N| REN| I AHORPOSI CON FRaRot) T LR R IS i
59% grm?l arsefidefphergtl her eiin bel ow in Faehephanyl . TABLE VITE'Wo. R1 R R
YN T DA R L T e AN VIR 7 A A R e
H H 321 282f [[uctitiereehgny! 2| 6- diif | ucrophen&ﬂethwhe@ﬁz 4\/;"“10:0' Im%:ﬂup Y
2- cyanqgptEoNY Afddrophenyl H 4-(propanesulfonyl)phenyl methyl
294 4-fluorophenyl H 3-benzo[1,3]dioxol-5-yl methyl
295 4-fluorophenyl H pyridin-2-yl methyl
296 4-fluorophenyl H pyridin-3-yl methyl
297 4-fluorophenyl methyl H methyl
298 4-fluorophenyl methyl methyl methyl
299 4-fiuorophenyl methyl ethyl methyl
300 4-fluorophenyl methyl vinyl methyl
301 4-fluorophenyl methyl cyclopropyl methyl
302 4-fluorophenyl methyl cyclohexyl methyl
303 4-fluorophenyl methyl methoxymethyl methyl
304 4-fluorophenyl methyl methoxyethyl methyl
305 4-fluorophenyl methyl 1-hydroxy-1-methylethyl methyl
306 4-fluorophenyl methyl -COZH methyl
307 4-fluorophenyl methyl phenyl methyl
308 4-fluorophenyl methyl 4-fluorophenyl methyl
309 4-fluorophenyl methyl 2-aminophenyl methyl
310 4-fluorophenyl methyl 2-methyliphenyl methyl
311 4-fluorophenyl methyl 4-methylphenyl methyl
312 4-fluorophenyl methyl 4-methoxyphenyl methyl
313 4-fluorophenyl methyl 4~(propanesulfonyl)phenyl methyl
314 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl methyl
315 4-fluorophenyl methyl pyridin-2-yl methyl
L 316 4-fiuorophenyl methyl pyridin-3-yl methyl

The compounds which comprise the analogs of the fourth aspect of Category il can be
prepared by the synthesis outline herein below in the following scheme starting with intermediate
32.
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23 4-fluorophenyl 3-cyanophenoxy HH 324 4-fl uorophenyl

fl uoronet hyl phenoxy HH 325 4-fl uorophenyl 4-trifl uoronethyl phenoxy H
6 4-Wbuwonophenyl 2-nmethyl phenoxy HH 327 4-fl uor oph@ayiuso2/30134

hyl phenoxy HH 50 WD 03/024970 PCT/ US02/ 30134 328 4-fl uorophenyl

i met hyl phenoxy H H 329 4-fl uorophenyl 3-N-acetyl am nophenoxy HH 330
or ophenyl 2-net hoxyphenoxy H H E33433 4-fl uorophenyl 4-methoxyphenoxy
H 4-fluorophenyl 3-benzo[1, 3]dioxol-5-yl H 4-fluorophenyl phenoxy

yl nmethyl 4- fluorophenyl 2-fluorophenoxy net ¥l nethyl 335

uor ophenyl 3-fl : ophenyl

uor ophenoxy -ne, 37 4-fl uerop , G- di f|l uor ophenoxy

yl nmethyl 338 ’Iuo opphenyl 2-2yanophs y ety pt hyl 339

uor ophenyl 3-cyanophepoxy jmet hyl nethyl 340 4¢fludro henyl

i f 1 uor onet hyl phenoxy thszCHet hyl 341 4- f|/Jorxphé’H

i f1 uoronet hyl pheno thyl nmethyl 342 4-fluorpphenyl 2-nethyl phenoxy
yl methyl 343 4-fl ﬁ%ﬂ%l 4- mathylphenoxy“l by% met hyl 344

uor ophenyl 2, 4-di net hyl pagnoxy met hyl nethyl 34% 4-fl uorophenyl
acetylanlnophenoxy metdayl nethyl 346 4-fl uortaplie 2- met hoxyphenoxy
hyl methyl 347 4-fluorophenyl 4-nethoxyphenoxy ne met hyl 348

| uor ophenyl 3-benzo[ 1, 3] di oxol -5-yl nethyl methyl 4-f | uor ophenyl

S) - phenyl ethylamno HH 350 4-fl uorophenyl
S) - (4-fluorophenyl)ethylamino HH 351 4-fl uorophényl

S) - (2-am nophenyl )ethylam no HH 352 4-fluorophenyl 1-(S)-(2-m ethyl

|) et hyl ! t hvl
ny3)52 4yf Ia{%rfgtbﬁ%oﬁ |of %atﬁ%ry Qlfn %}%&é %n t %Sare{]e% @%ﬁﬂ%{ﬁ &Bgﬂé(bf) et hyl am no
| uor opiitdtimglrel@ase 8f in{latrmatap ayiekings r@ﬁ?ﬂf fﬁl‘?@fﬁmuﬁéﬁi SRMPERN B 516 7|,f|3-tetrahydro-

pyrazolo[1,2-a]-pyridazin-1-one scaffold having the formula:

NATITNW
—t ot~ e —h et —h = ~—+ — —
T bgw_‘oo
COoO TN T

—jﬂﬂ—j——j

e

Z

= 1

ATITRPRPRERIWAIANDIAAITA

CON(R®R%®)

or

CON(R®R)
wherein R, R', R%, and R are defined herein below in Table VIIl.
TABLE Vil
No. R’ R R® R™
317 4-fluorophenyl phenoxy H H
318 4-fluorophenyl 2-fluorophenoxy H H
319 4-fluorophenyl 3-fluorophenoxy H H
320 4-fluorophenyl 4-fluorophenoxy H H
321 4-fluorophenyl 2,6-difluorophenoxy H H
322 4-fluorophenyl 2-cyanophenoxy H H
323 4-fluorophenyl 3-cyanophenoxy H H
324 4-fluorophenyl 2-trifluoromethylphenoxy H H
325 4-fluorophenyl 4-trifluoromethylphenoxy H H
326 4-fluorophenyl 2-methylphenoxy H H
327 4-fluorophenyl 4-methylphenoxy H H
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56 4-fluorophenyl 1-(S)-(3-benzo[1, 3]dioxol-5-yl)ethylamno HH 357

| u orophenyl 1-(S)-(pyridin-2-yl)ethylamno HH 358 4-fl uorophenyl

S) - (pywodB/287y| ) et hyl am no H H 359 4-fluorophenyl netlyleso/smsH H 360
| uor ophenyl ethylamno HH 361 4-fluorophenyl propylamno HH 362

| uor ophenyl cycl opropylamino HH 363 4-fl uorophenyl

| opr opyl met hylam no H H 51 WD 03/024970 PCT/ US02/ 30134 364

| uorophenyl tert-butylamno HH 365 4-fl uorophenyl

T¥54 0 rmudrcb&kﬁwl am no H - d&&@ny@héquw ophenyl H

cvel ronvl et hvl

B T M Oy AN il
ap3q mgt Ayilgrbweny | ami no H H- -mgBgyahenpor ophenyi| M

hepyteth nethyt—Tmet "'uor oph
5%; ric%' (gﬁ;%/hé{‘ll yl ami no ﬁ%thox?dﬁénﬂxyt QQEJ eny

[

| a
23&211 Hofiieergdeay hyi ami no 3@@1,3]9’8{(%)5{3" 372 4-if | uor ophenyl
z~3g§E kylumnﬁawergt XI anino net ;Iﬂyehoxyet hyI 373 4- oahé\‘?ﬁy‘
-me \/L Nhanv

2300 o TTOBIY of hy | am no SAPRAI SR byt 376 14 13 one by

[ hyl ami no et 375 4- f | yor opheny!
43p5 opanélsorb;bmyl ahenyl ) et ryfluarePhencoret hyl met Hylme®e 4™ Nor r pphenyl
3%.-4%;'”& QH«:H?:\/ of=5-yIJet rMIL@fgpﬁé}]omat hyT met hylmet8y77 4nfethyor pphenyl

pyri di am no | hyl 270 4

- { py87 di [n44ugPpenky | ani no m,zteh@ '“°H?§’Pﬁ'€ﬂxy 380 379I Znh’%t\ mllc;o%h{/
hyl amzag neunmbroﬁmngzy 471 uor cqatyemqphemmhyl am no netWhyl met 'mﬂthyf 381

| uor-ophenvl nrop\

O f 2O III:LIIyI 4 4‘T| uori|o
| opf oaépam ﬁgfuwéprh lid et hyl 833&31,1 Lblhuc)r opheny] mmlnﬂﬁfh!n | nn%ithm,l b no
Ihﬁl mesiby || - 43Bdroghdnblu )rophen%r'f@@fp'tf‘e‘lbm‘?@ﬁ“a*ﬁ no net hylSthHdt hylme‘t%S
orepheny yttopropyd thyl J
| ol O%va 4Jf|'u§)8<)he>n&l propy. tr)f@brlaMbmmolﬁHhoive yl netrmgthyl 386nethyl

‘Innrnnu net h
| uor opény
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H
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1

1

1
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nNOLNLOTnNLLOLOVLIOONWY
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FGRPITH) | cor boxy P BUHDIEMNo- met iyl prl RO | aRe |
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|
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49 .4 ﬂhoropl’fenyl retates zzﬁdiM&Hirleré'ﬁbi@ wherei N Rgahgnd REnar ¢ taken
345 4-fluorophenyl 3-N-acetylaminophenoxy methyl methyl
346 4-fluorophenyl 2-methoxyphenoxy methyl methyl
347 4-fluorophenyl 4-methoxyphenoxy methyl methyl
348 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl methyl methyl
349 4-fluorophenyl 1-(S)-phenylethylamino H H
350 4-fluorophenyl 1-(S)-(4-fluorophenyl)ethylamino H H
351 4-fluorophenyl 1-(S)-(2-aminophenyl)ethylamino H H
352 4-filuorophenyl 1-(S)-(2-methylphenyl)ethylamino H H
353 4-fluorophenyl 1-(S)-(4-methylphenyi)ethylamino H H
354 4-fluorophenyl 1-(S)-(4-methoxyphenyl)ethylamino H H
355 4-fluorophenyl | 1 -(S)-(4-propanesulfonylphenyl)ethylamino H H
356 4-fluorophenyl 1-(S)-(3-benzo[1,3]dioxol-5-yl)ethylamino H H
357 4-fluorophenyl 1-(S)-(pyridin-2-yl)ethylamino H H
358 4-fluorophenyl 1-(S)-(pyridin-3-yl)ethylamino H H
359 4-fluorophenyl methylamino H H
360 4-fluorophenyl ethylamino H H
361 4-fluorophenyl propylamino H H
362 4-fluorophenyl cyclopropylamino H H
363 4-fluorophenyl cyclopropylmethylamino H H
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together to forma carbocyclic or

heterocyclic ring conprising from3 to 7

atons. Table | X describes conpounds enconpassed by this iteration of the

fifth aspwoto3nt49@at egory 111.
4-f| uor ophenyl

phenoxy nor phol i n-4-yl

TABLE | X No. Rl R R a-R ri n@CTA%92/30134
390 4-fl uorophenyl

2-f 1 uor ophenoxy

mor phol i n-4-yl 391 4-fluorophenyl 3-fluorophenoxy norpholin-4-yl 392
4-fl uorophenyl 4-fluorophenoxy norpholin-4-yl 52 WO 03/024970
PCT/ US02/ 30134 393 4-fl uorophenyl 3-cyanophenoxy norpholin-4-yl 394
g-L{;g‘?gpgn |4$E&BEM%MD1GHOXY nnrahﬂmemmxyl 395 4-f|u®kophenyH
- bL V| am nnn anoyx\ L . y
' T v r.III\JI UT OpPT1 VA q- ThaX neno
nnrphollﬁ@ﬁ-y f@@?pwﬁwluoropheﬁ;Kya%"m§§&h%?%@§ad|ﬁ-1-§rl 398 aryp Y
g- ]1: : uor opsbe ny| 42Pubdoplm€m¢p henok@)-mygmramﬂmﬁﬂ]}d)ﬂhyia@% 4-f 1 udt opheny'!
- uolIre
: 6 “UAh-ﬂ SO g Y Qﬁaﬂﬁ [ 4-TFTT uer ophenom
pI per adi n- Z HB'?B}Z FII uor ODllllgr?'l)q( ygﬁr}‘)\%}gnnnhpnnw n| p di np: y! y4r}_
g-;iuoroﬁhényl44mmpwhmwphenoxw(ﬁb@éﬂaﬂﬁﬁbimWP”WW03 4-Flu opheny
. ace_ (] & peraarT [ uor O hie t
SOOI 0 T A A A P
4- 11 uoropFi@ny| 4upropisryp rlenoxir(%1(‘fj@‘|‘°é%hﬁ”yi)e(§'}'l mpe7 4.1 S th%phenn\]ﬁthyl
gi 1;) Ielrjg r ?Eﬁ?no _fﬂb%ﬁﬁ@%ﬂ m- 1- y1 s)@&nuﬂo;frieumempllammpl 4- f | methgpt enmﬂy/l
-1-\ N +
T I 1 = = J.l.)
4-f|uoroﬁﬁ3ny 4imﬁ§PWVWbrenoX@a%¥ @?m§$rH%ﬁﬂwﬁHﬁ%1“ g Iﬁg%inkpﬁwﬂmﬁ
gl BI— acetyd7am nopfenpkanypi| per a(Srdtmythyipheng)ethylamingr oph 2P et PRI phenoxy
er azts ¥ A 3—A=f1ygoro Y XY AT 1
I A A NG 3 e Ao o P
;116 4- 1|l Wop hedrfiporaphenyligr apﬁéﬁawaﬁwioam?yi%fhz‘fm'“& | 5MYp env‘%tﬁ v
CYanqpiBrgoxXY LalfefdpRey 1| 14ER(3ehkdins|aipkurByethdyiamindy | pmethgxy oyehbhexy!
377 4-fluorophenyl 1-(S)-(pyridin-2-yl)ethylamino methyl methyl
378 4-fluorophenyl 1-(8S)-(pyridin-3-yl)ethylamino methyl methyl
379 4-~fluorophenyl methylamino methyl methyl
380 4-fluorophenyl ethylamino methyl methyl
381 4-fluorophenyl propylamino methyl methyl
382 4-fluorophenyl cyclopropylamino methyl methyl
383 4-fluorophenyl cyclopropylmethylamino methyl methyl
384 4-fluorophenyl tert-butylamino methyl methyl
385 4-fluorophenyl 1-(S)-(cyclopropyl)ethylamino methyl methyl
386 4-fluorophenyl 1-(S)-(cyclopropylmethyl)ethylamino methyl methyl
387 4-fluorophenyl 1-(R)-(ov)-(carboxy)benzylamino methyl methyl
388 4-fluorophenyl 1-(S)-(a)-(methyl)benzylamino methyl methyl

Another iteration of this aspect relates to compounds wherein R% and R® are taken

together to form a carbocyclic or heterocyclic ring comprising from 3 to 7 atoms. Table IX
describes compounds encompassed by this iteration of the fifth aspect of Category Il

TABLE IX
No. R’ R " RZ-R® ring
389 4-fluorophenyl phenoxy morpholin-4-yl
390 4-fluorophenyl 2-fluorophenoxy morpholin-4-yl
391 4-fluorophenyl 3-fluorophenoxy morpholin-4-yl
392 4-fluorophenyl 4-fluorophenoxy morpholin-4-yl
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419 4-f1 uorophenyl
4- met hoxyphenoxy cycl ohexyl
nor phol i r’w@-03/0249422 4-f | uor ophenyl
423 4-f1 uorophenyl
424 4-f1 uor ophenyl
425 4-fl uor ophenyl

nmor phol i n- 4-yl
mor phol i n- 4-yl
nor phol i n-4-yl
4- quorophenyI

3- N-acet yl am nophenoxy cycl ohexyl
421 4-fl uorophenyl

420 4-f1 uorophenyl

1-(S) - phenyl et hyl am no

1-(S) - (4-fl uorophenyl) echuisansos
1-(S) - (pyridin-2-yl)ethylan no
1-(S)-(pyridin-3-yl)ethylam no

et hyl am no nor phol i n- 4-yl

propyl am no norphol i n-4-yl

426

427 4-fl uorophenyl

T A Lot P sarcayowag oPnenyl cy o romprobyl et hyl ari no
tert - bjit yPAm oGPV f- 4-yl  430"S" P8P phenyl RSB
i E gg iggs e E\){flub&b@ﬁ&wyll am no nﬁrhp#uetylanummnoxw,gl 4- 1| usPSRIRERgY!
IR P T A =5 T T Al A e
ig% pyael di p4Zhuptopertyyl|ani no pi per 8RO -y| ~ 434 4- |u*EJPe<5?>dFI*JM7,‘| ”
oyl Al 1By SRR 22 B P?F!@if’“eﬂ"xy! (435 4- | | uspapirenyl
357 4 {1 GPopheriHoReyeMbgr opy am s BT BRFAM - 1o vi " 4hn GCPT ey Lohdnyl
g?ggfglopkbnﬁ UNM%ﬁwgﬂ?Piperadin 14ﬂyﬁmﬁ@gmq f|ubrophpnypmq@¢q1wuty|anino
R O RS 7 MM Tt ORI W ool
251? | 3of l UMOW%WOWWQ) (4- 11 uor opfeRYPYEPHYI ani no pi pePﬁéz’r?d“n”'l’w' | 422
41 o omTy AR T Z S Re ey per 22| - Byt
11 Do oohiny| SRR bt per s PR 1+ v bprbRT B ot no
piper @1 TG Y1 Adfeghei]Uor opheny | CySBwpY opyl am no pipePaSFATT Y1 | a4s
tert-bLty? n1nd¢ wx%%g I%i;“fcr'dzg?ﬂmﬁé “ﬁéﬁLEniU¥| 45Qipératin-tgr opheny!|
1-(S) - ( )4((7rret héfiydsentiegll ani no _pi peRdbPRRRENGY " 452° 4- £ 1| uoPBRRERYY
i" (S)-pt lflqﬁ ”2{ garghe@ny Yl onexyl 445&0|4hénbxwr ophenyl piperazin-1-yi
-(S) - (4-f 1 uonophenyl ) et hyl amne—eyel

409 h-fluoréphenyl premT ‘i:'yé’n'dBﬁ‘e‘hoxy piperazin-1-yl

410 4-fluorophenyl 4-methylphenoxy piperazin-1-yl

411 4-fluorophenyl 3-N-acetylaminophenoxy piperazin-1-yl

412 4-fluorophenyl 4-methoxyphenoxy piperazin-1-yl

413 4-fluorophenyl phenoxy cyciohexyl

414 4-fluorophenyl 2-fluorophenoxy cyclohexyl

415 4-fluorophenyl 3-fluorophenoxy cyclohexyl

416 4-fluorophenyl 4-fluorophenoxy cyclohexy

417 4-fluorophenyl 3-cyanophenoxy cyclohexy

418 4-fluorophenyl 4-methylphenoxy cyclohexyl

419 4-fluorophenyl 3-N-acetylaminophenoxy cyciohexyl

420 4-fluorophenyl 4-methoxyphenoxy cyclohexyl

421 4-fluorophenyl 1-(8)-phenylethylamino morpholin-4-yi

422 4-fiuorophenyl 1-(S)-(4-fluorophenyl)ethylamino morpholin-4-yl

423 4-fluorophenyl 1-(S)-(pyridin-2-yl)ethylamino morpholin-4-yl

424 4-fluorophenyl 1-(S)-(pyridin-3-yl)ethylamino morpholin-4-yl

425 4-fluorophenyl ethylamino morpholin-4-yl

426 4-fluorophenyl propylamino morpholin-4-yl

427 4-fluorophenyl cyclopropylamino morpholin-4-yl

428 4-fluorophenyl cyclopropylmethylamino morpholin-4-yl
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454 4-f| uorophenyl
4-f | uor ophenyl

cycl ohexyl

1-(S)-(pyridin-2-yl)ethylam no cycl ohexyl
1-(S)-(pyridin-3-yl)ethylam no cycl ohexyl
4-f | uor opwermlo2erhyl am no cycl ohexyl
458 4-f | uorophenyl
4-f| uor ophenyl
tent - butyl am no cycl ohexyl

461 4-fl uorophenyl

457 4-f1 uor ophenyl
cycl opropyl am no cycl ohexyl
cycl opropyl net hyl am no cycl ohexyl

455
456

459

i no cycl ohexyl O her conpounds according to the present invention include:
54 WO 034649705501 dUld4 X morpholin-4-yl

49 %—fﬁbrbgﬁéﬁ tert butylamlno P y
2-(4-FLu_Qr_Qphlenyl)- - (pi 2= pllcllu PG 4-yl) -5,
6,7, 8 I etBRhydAduaPRifarol of 11 @ Q)]) @?tﬁwgér?zﬂapfmé HdﬂyHo‘_lﬁ A
2-(4-F‘Uq@QpneQMMbm§“mgl)era2|nehaﬁ@am®bmyhmm8 (2- phenoﬂ%ﬁ%ﬁWﬁ1ﬂin 4-yl)-5,
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am noj {py Foim J.Imd&%hé yP 6,7, 8= TeRZ ARy T azol of 1, ?- abnpgradnda-xdl n-|{1- one;
The anal ods_(conpou r{ aof t he present i nventi oh—are dver al
cat egof #43244b da@@r@he%e f or nﬁt%ﬁ@r(mﬁwy'&ﬁmyifmw a rati ﬁ'g# svnylh tii c
strat egy 44!2' ﬂﬁﬂLBFo%Hé\{yﬁt I on of ﬁ(@lphg@léibhlammo are nof emperea@nﬂyl exanpl ed
herei n|_The afrangenent i ategoaries . |Hp|J g4 or
decr eased*4sf f | c‘h@?rqpﬁ?“yény of gﬁ)e(ﬁ\cﬂfﬂ?‘rﬁ%hsemzf R‘H'd”‘*P er thﬁgﬁu ‘}p her ei n.
Conpound&m4|stedm&nﬁhéq&crlbed1H6}@wWWHhﬂm@WH@V@ been f odiRerazinr T ifany)
| nst an¢es—+t6 hibi eti-vitigs IWemeel | based aagy1@escr|bed
her ei n bef%w or &ﬁg¥hwﬁk h areq?g @?@ﬂ}pr” ngeLn}_ar, Pguau oW |
ni cr onl a446( M) 4-fiddrwhemtrounds of t hehYAE%nt i nventi gn BPSFE‘%'%(S%(M g of
ef f ect irvel bl OERiJEPnERE proauctlon;n@Wmmmﬁlannatory cytmeMEWﬂwbduction
fromcells, which fheLe?y—af1nM° for gatton,—att i jcontrol,
abat engnt 448 efl af BTPHEY o prevent ?VBHprc??yl%r?]"!éo or _nore di qgﬁg"gk@?g’re‘s or
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451 4-fluorophenyl 1-(S)-(x)-(methyl)benzylamino piperazin-1-yl

452 | 4-fluorophenyl 1-(S)-phenylethylamino cyclohexyl

453 4-fluorophenyl 1-(S)-(4-fluorophenyl)ethylamino cyclohexyl

454 4-fluorophenyl 1-(S)-(pyridin-2-yl)ethylamino cyclohexyl

455 4-luorophenyl 1-(8S)-(pyridin-3-yl)ethylamino cyclohexyl

456 4-fluorophenyl ethylamino cyclohexyl

457 4-fluorophenyl propylamino cyclohexyl

458 4-fluorophenyl cyclopropylamino cyclohexyl

459 4-fluorophenyl cyclopropylmethylamino cyclohexyl

460 4-fluorophenyl tert-butylamino cyclohexyl

461 4-fluorophenyl 1-(S)-(cv)-(methyl)benzylamino cyclohexyl

PCOIS0ZBG 130

460 4-f| uorophenyl
1-(S)-(a)-(nethyl)benzyl am

Other compounds according to the present invention include:
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i ncl ude those which are related to the following non-limting exanples: i)
Interleukin-1 (IL-1): inplicated as the nol ecule responsible for a large
nunber ofwodBszase states, inter alia, rheumatoi d arthritiP€T/US02/30134
osteoarthritis, as well as other disease states which relate to connective
ti ssue degradation. ii) Cycl oxygenase-2 (COX-2): inhibitors of cytokine
rel ease are proposed as inhibitors of inducible COX-2 expression, which
has been shown to be increased by cytokines. M K O Banion et al., Proc.
Nat | . Acad. SgiriudbpRedy)-5-@Reradif88-carb8985-(2iphénpxypurroidinMero&7.8- Fact or - a
(TNF-a): This pro-jnfla I tokline. isS.,suggested as an inportant
(B eb el E A AR fapio A

medi ator in many t8 es or rones, inter alj rheumat oi d
arthritis, o%t%mf@nhemﬂ)'rss(PiPPW?‘P&W@BM)'%&RE?“OHY@@H@E‘"{’?’B@?’,' septic shock,
car di opul nonary %ﬁé@%b&r%b[@&éﬂbﬁidémn)ioneat ory disease, and cachexia. 55
WO 03/ 024970 PCT/ USQ2/ 30134 Each, of ' i85 L di tions which
t he fornul at %ff"‘"ﬂ%@?&&gﬁ)f%gfof%’g '“eff‘ég’/ar?%"%?'giéa%??g’gﬁ’ﬁ%ﬁ?é’@glﬁmgr armount s of
t he conpounds destetraHydwpyrazomi i2-eloyrigbzia! "% t her apeutic | evel . The

formul at or C9-"(‘4-@\Gérgﬂﬂ%ﬁ)?s-mr&oﬁrEHJAJEérdel)-eJ[Ql(4cﬂhortobleenlm,owﬁn1ﬁomrs4-vlhg procedur es
known to the “artisan.’ The Ipresen()&1'bnveréltaiiﬁ)_qn_of“g}lrther relates to forns of
the present conpofdd: EHRMERPYRES-2ABY R &N or hi gher manmal i an

physi ol ogi cab-(&BnstoiHeoylss-(mabretinet-tateory A drerogeaner)pagidindylsi n.  one
iteration of thi s5’gs,!%egettrawa_polp§,|q%[{,ﬂg]pmﬁmﬁ]gti cally acceptable salts of

t he anal ogs described herein. The for msll 2% gr,s &ﬁr ttﬁq)bﬁw B%%%E of

conpat i bi | i t §-(4xFluerophenylyaforphsiee-4+eRepi-ant 5 -(S)>- YEAYPPIYE™ Ohn sel ect one
salt form of the pymf@nL-yRb8|70E fetan@iroparandiditr-alpyriizeiniih@met onpounds

t hensel ves are the active, speci.es, which,. b i et ' iHf-ocesses
descri bed hefdthluoT e&i")ég’('? g’ﬂcw?eé‘l'gas%éngp %16{% Egﬁga.)&gﬁhgt%ﬁ%%g\éu!sor of
"pro-drug" fornms pfrintidie4airalods tefahydweeyraprldsenteyidegarir®Sn. 1t may be
desirable to formul ate the conmpounds of the present invention as a

chem cal species which itself is not active _against,. i ctivity
descri bed hefBf Analaga{compRUIELR] theRieser!iNenton afgdey éeds'éggvegé{ng%%dgo@gswtﬁi ch when

del i ver ggkidt tetitreuba@din apblyiag aatanel syntiteligéstesy fmthmepmqﬁpf) Wﬁﬂ@?ﬁb“d’."whc hemi cal
reacti o Qfeﬁn%g %‘)!é)}/eésglg ﬁ%g)ﬁ%eﬁw nﬁle aFr%Heﬁtﬁnt@Eatééb@ie@M}é nol iMp® incedasell,or enzymnmes

pr esent _ ood serum éﬁll d éheggegﬁl o eaction rel easing the
parent deeredseg effiqass far aphehtheromaPeiiens PETAPEEP PP NESE speci es which are
converted i N Qéip6urid® litéearaciesaried fEein alsye bidvedabn foPGRVIDIAAY INEFes The pr esent

Invent i Onrat?ai{/ascg 'ﬁe%kl%t €3 tre Qe ULBRS sfa%@é%ﬁri&ﬁ hERihBdloRtdr Bfss WHidhGRe reigdcédsse t he

i nfl amm&t VHSKI“fPe" '€l 'éase-i nhibiting conpounds according to the present
i nvent i darein) Bt a lgehesiew 1 micenadaidsi ti ons of the present invention conprise:
a) an ef f ect ityg AARMALs BineQREscRl inVERlich di Eapablé 6f diictaalp bibnidsg tamprodistiony at i ves

ther eof of inflammatory cytokine production from cells, which thereby allows for the mitigation, alleviation,
control, abatement, retardation, or prevention of one or more disease states or syndromes which
are related to the extracellular release of one or more cytokines. Inflammatory disease states
include those which are related to the following non-limiting examples:

i) Interleukin-1 (IL-1): implicated as the molecule responsible for a large number of
disease states, inter alia, rheumatoid arthritis, osteoarthritis, as well as other
disease states which relate to connective tissue degradation.

ii) Cycloxygenase-2 (COX-2): inhibitors of cytokine release are proposed as
inhibitors of inducible COX-2 expression, which has been shown to be increased
by cytokines. M. K. O’Banion et al., Proc. Natl. Acad. Sci. U.S.A., 89, 4888 (1998).

iii) Tumor Necrosis Factor—a (TNF-a): This pro-inflammatory cytokine is suggested
as an important mediator in many disease states or syndromes, inter alia,
rheumatoid arthritis, osteoarthritis, inflammatory bowel disease (1BS), septic

shock, cardiopulmonary dysfunction, acute respiratory disease, and cachexia.
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according to the present invention which are effective for inhibiting

rel ease of inflamuatory cytokines; and b) one or nore pharmaceutically
accept ablwoagorqrent s. For the purposes of the present i npemtison3tibe term
"excipient” and "carrier"” are used interchangeably throughout the
description of the present invention and said terns are defined herein as,
“ingredients which are used in the practice of formulating a safe and
effective pharmaceutical conposition.”™ The fornulator w |l understand that
exci pi ents aggeHis e d&ébé@dtétésyortcsncsmhy@hu:rntheleJIrmMetlot tegires toraftenaysedsiit e, and

functional A phar paceut i servi ah{ vehicl e
For depfeEByopRe: aPegtay v gy Bt .héfve?ﬁ°9@’%*‘§§§?f%%%2‘§“§ rion byt he

reci pi efrmaétot ¢va datetrivethisi ampuetdlyeny of tf}ﬁ\kr@)ﬁﬁfeﬁi'r@r&r°“1‘?ﬁt§fe? kpawnde 8 e as sinple
and dirggt,as being an inert filler, or an excipient as used herein may be

art of a pH_stabilizing s tem ar t he
Pngr edi entg dh¢ Brle%e”tt ébﬁrﬂ%” é? es t?%rH ggtﬂ%?re%é?ﬁ H((E:ngpno(ég é W%gllé@g; egvant age

of the haetal mmnaﬁhmrwm@rmwmmm@mdsm%mleaé@H»ﬁ&ewagunaf $HKEPr esent

i nventi gn havRe} &B{dﬁ\ﬁ?ﬂins%bédt'In%‘IUdé%Qﬁ@;ﬁlféYmadab@éllmeéﬁtdwsa[ts pitioparatoges, as
wel | as 1 npr oveJ

ora oava n eI at es
to conpésscibesieral. 'Ifr@rfq{;lmugx%/qr I(S?{ghwr%%e%%fﬁawﬁ%t@ﬂi With dQI‘(/g&trﬁo%Q e@(klﬁgnté ug"
f or m of shd@elikd, bansaricoong saly ook ofibe prebah graldgn quetmawthg S&'@ﬁﬁ'@l&’ﬁ'ﬂgo%‘éﬁzor d| ng

to the present in oot rbsinn
conposi ?qeg\% Ivesfér?}flh%rl\rct'ivgggeélél m&ﬁf&gﬂﬁaﬁ r{tﬁ%%%s@b@@éﬁs es6ERhe@inng

unt of
one or nore defatagde ﬂ‘iﬁé@P%ﬁt ansitha \aripys pﬁ?ﬁ“&?%o‘ﬂ%gm&%@%ﬁ’ﬁhe a”[% og%/ﬁfeﬁ%?esent
i nvent | GrsukinBni@at Ity beessisic tomiviate thh eorumrndss) S1edireRENEINENGRY 25 @hi ch | S

ff t f hi bi t i VI rel rbd b
or e phapgHaefii b ISR St e IR AR OIIEORAL 1) oot

i nvent i drsteat swe fowsat te Ptft?e@t aﬁ@PW'WhGESﬂtV?rBF Oitﬂfy ‘?‘Wg’fz P E%Tn %?" Ohe or nore
i nf | ammatd R mrdmeé@@a EhEnakdl RR@StonicaiZedaly e, noinm embinlar the bogy, [ntet plia, Turor

Necrosis Factor-a Il i Suki n-8 (IL-8)
and t her®8RNSSHRSPYIM Fﬁ@to}nﬁghblg?gser&%{ksa%ag %'LIC&I é%lhgsrgggaeénﬁsttﬁgges af fected by
t he | evehnsiogf Trextemeperdrud” aglatesioltzaverspasiop Whiph a'l@|°ﬁ@éeftedrﬁ'é/"’|8rt% &AFVRet hod
conpri seg. the.si.gp of administering to a human or higher mammal an

ef fective anount of a conposition conprising one or nore of the

inflammatory cytokine inhibitors according to the present invention.
Because the inflammatory cytoki nEORWVMLATIONSs of the present invention can

be delivered fj ﬂeseﬁﬁﬂ@ﬁ’cfon%@h@é’c@s lﬁQBrﬂp&sﬁl@ﬁb &Wnﬁlaﬁ@s@sfhlcm@mhpmde ttean be
achi eved, nore t

AN O S A ﬁ g FD(H E Qm%ntlt)rbel same tine.
Non- | i i iBflaFynadors pstking relpasgrifibiing SOMpURPS 26°RANf o0t B% %y control
general, the compositions of the present invention comprise:

a) an effective amount of one or more bicyclic pyrazolones and derivatives thereof
according to the present invention which are effective for inhibiting release of
inflammatory cytokines; and

b) one or more pharmaceutically acceptable excipients.

For the purposes of the present invention the term “excipient” and “carrier” are used
interchangeably throughout the description of the present invention and said terms are defined
herein as, “ingredients which are used in the practice of formulating a safe and effective
pharmaceutical composition.”

The formulator will understand that excipients are used primarily to serve in delivering a
safe, stable, and functional pharmaceutical, serving not only as part of the overall vehicle for
delivery but also as a means for achieving effective absorption by the recipient of the active
ingredient. An excipient may fill a role as simple and direct as being an inert filler, or an excipient
as used herein may be part of a pH stabilizing system or coating to insure delivery of the
ingredients safely to the stomach. The formulator can also take advantage of the fact the
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or inhibition of inflammtory cytokine inhibitors, thereby nodul ating
excessive cytokine activity, include osteoarthritis, rheumatoid arthritis,
di abet es, wbuwammoremrunodefi ci ency virus (H'V) infection. PROCEDURESt The
conpounds of the present invention can be evaluated for efficacy, for
exanpl e, neasurenents of cytokine inhibition constants, K1, and | C50

val ues can be obtained by any nethod chosen by the formlator.

Non-limting exanples of suitable assays include: i) UV-visible substrate
enzyme c%éﬁ) IncdBSf ﬁ'l@%FersérhWeﬁMn haveAhpidadd d@liylar potency,Jphafeastokidetic PRIPSEIES.n Res.

43, 87- ?1994% N?fﬁ'gl uorleniglent substrate enzyne assay as descri bed by
Thor nbedsrWel@e improved pvalebsle, 768-774 (1992). iii) PBMC Cel | assay as
descri bed i nTHd (Bescbt iB@Aj@BGIsoBlatBa todempesitions orfprmulaions YAEh EIPISE 0, 2001. 57
VO 03/ 0249 (O gﬂéoﬁg@/féﬂjo?ﬂwe irfFigGatdhy ctytwmammeee-mhibmhg cmm:msdsatmrdld@d herein

by ref er ence.

Ne b
neasur el@ thapresent iPYanaYy I'r?geﬁﬁ[?gw%§38r@ﬁé{$$cf§mf s&‘g)%om{.) Joler g? fethé] %Et]?\l ?nr;ngggtl g

cells (mﬂ;ﬂﬂﬁar)c@aondescrl bed in: i) K M Mhler et aI "Protection Agai nst
a Let hal of E;?Qﬁ%%'aﬂw% ARBnd GHihdpd d@tvatived of-Btb?ﬂUIbyrbmo‘rms bgofdingt or
Pr ocessi ng" ture

I Crillo
et al., issued Qctdbepresent 'EWP“ Wm%?%éfﬁ?%s& "b‘f/‘) gdrr%eg%%%%ggﬁé?d:pr oduced
herein bel ow in re,hiewaretfecpm for inhibitinereleesde of‘fﬁemmﬁfhwmﬂol%?ﬁ grd cyt oki ne

oroduct on CBD R SRR RANCBRAS kesbabbaption of TIE 2 |

| i popol ysacc [ cells and reagents are diluted
in RPM 1640 with phenol red and L-glutam ne, supplenented with additional
L-glutam ne (total: 4 nM), peni anEtTHOD @RWSESt rept omycin (50 units/ nL each)

s ety

est compound CIP\%Z.EN n i s
non- st efnifhramatiani ihduaing cydakinek, istel aliei l@ﬁ@euhﬂf‘é (H‘Bﬂdér Umrm % by di | ution

Icgtn 19| Egﬁer%aé@?%ﬂs? laqd {egg% (rLag) atnh%eréﬂﬁ%brft@ﬂiné inedllatirees sEabatratiswasa at i on.

0 I Type
Cul t ur e stetasginsed WdE?('@quq f exme@?"”éf” a’B@éﬁSEY ¥ o'l(”ée% %ﬂo eﬁ%%‘{ Sﬁ\ggyl e%g round
bot t omedomgrset teastdplofbasiniétEdgttar hBmMeader aher taramal@g eifagtine AYoUSe™ . t est

conpound_( 2-f.0 BYRR:S i 6k ibiaadty kordinblothéks) . DVBO
concent FATY %sﬁlogﬁ %ﬁ‘ﬁg{‘é@ﬁ%ﬁ&%e?m. na@ e II m xture is allowed to

pr ei nculpeasentfiryent®0. mi nutes at 37 C, 5% C2 pr| or to stinmulation with
i p0p0| ysacc fm&a@@ tr(ehrlﬁ@mmbtcw asytokfne mmib;torsp'gﬂmprESG‘Z\B®®ent‘Pm ean e delisrad B2y ot ype

or inhibition of inflammatory cytokme inhibitors, thereby modulating excessive cytokine activity,

include osteoarthritis, rheumatoid arthritis, diabetes, human Immunodeficiency virus (HIV)

infection.

PROCEDURES
The compounds of the present invention can be evaluated for efficacy, for example,
measurements of cytokine inhibition constants, K, and ICs, values can be obtained by any method
chosen by the formulator.

Non-limiting examples of suitable assays include:
i) UV-visible substrate enzyme assay as described by L. Al Reiter, Int. J. Peptide

Protein Res., 43, 87-96 (1994).
ii) Fluorescent substrate enzyme assay as described by Thornberry et al., Nature,

356, 768-774 (1992).
iif) PBMC Cell assay as described in U.S. 6,204,261 B1 Batchelor et al., issued

March 20, 2001.
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H20 vehicle; final incubation volune is 250 L. Incubation (4 hours)
proceeds as described above. Assay is to be termnated by centrifuging
pl ates 5 wDrae®7@at room tenperature, 1600 rpm (4033 Q); PEOpESON3LIaNt S are
;rr}eln trgn?ferLed toTcIean 96 well plates and stored at -80 C until

alyze or human TNF-a by a commercially avail abl e ELI SA ki '
#KHC3015, Camarillo, Ca.). The cal cul at eé | C50 value is the Eoggggts?;[ ?gn
of the test conpound that caused a 50% decrease in the maxinmal TNF-a
production. Wile paptddHeathoR BRBNERMcRuded hérél&byorremtam* i nvention have been

illustrated and descri bed,
t hat vari ous ANEPN: JHlaﬁrd\Lgcmgﬁ(fa\ép%éﬂF"%'gﬁ% NS a(ﬁ:ab% 5&19&&) V\IAH'[l hgggt | getpg(rat ?:1;
f rom t hgpop@lddcthamogl(Lee pytieutedthiman meeenyiicrells (THPi13 as t’ﬁrﬁéﬁ@ﬁcﬂ e intended to

Cover 1n theeappe@dﬁqﬂ&hgbpg %#&e&HHhA&maaﬂeﬁa@mgbamﬂwﬁbﬁﬁby@ﬂmmmhmt are
within the scope of this invention g 9974 0134 What is

70
claimed is: 1 A c@ﬁf}tﬁ“lﬂ%”eqr?ﬁﬁﬁ?&ohﬁr"&‘?ﬁs'“@ng’ﬁ@ rP%Eg%zl&il asteriomeric
forms and phgy maceud.iseer by BRCIEHIRN: akliushOtisber hméhfncomrﬁbd@ymﬁﬁﬁm havi ng

the formila: 0 N 'Sﬁzﬁﬁﬁg‘% ?ﬁer%(b e‘gvgﬂ ﬁ{tﬁér@ofR is: a) hydrogen; b)

- CH2] kR3; or P suBst it h unsupstituted Cl-C4
al kyl , subst |The|tneru|tmofuvtglurhﬁ;mrpdugtl@tpaCP@PPQ?WGHWWGE%‘F‘E@Ph'b'g?Ib‘gt Ut'Bd or

uns ubst | 5 B cQ gt ¥l THlﬁéél%tAleéﬂ@deQéadéﬁtS u&wmtbwmmpmqu wittsubst i t ut ed
unsu et er oar he i ndex

eac h i nd@?ﬂ@h@é |‘1"f“lj Vg'“taﬂ’}”eh%’@i" lsgeed Wﬂ’ %d't'o'faa‘ IQ@ SRS (§ % %é“ﬁgggﬂ&% %;bbaﬁtrjeRSb

are i ndepastayin 0 hydimagenh) anORT| bevi(eREium (FBEGRRIGIEC NG Finalg] - c4

l:\l ?%1;2 branc%%grmé%{ C,:,&%%/% ife Bhdidbhs, ANdesTborhieuRPprbpirstRATS noRGteril. il

subst i t gtogkisevtionnargeds in "é%o %@f?etd' b&llé$"ﬁ'gﬁ%& qugﬁ % 2 h@egghta %u? Ll(;yl

het er oaigisired Rhali=Ssdy Y eHicogtrition. aConddenit THRM eBllsd2 & 4@ Picelts/miGTing@gong. |Americany

substit L+t Ca{ureueg#;%%&,lﬁogﬁvﬁlg, I\%.yére a8 tb BRI pélybrRpfidraifbhdtbRtiémed
culture plates (Costar 3790; sterile) containing 125 plL. test compound (2-fold concentrated) or
DMSO vehicle (controls, blanks). DMSO concentration should not exceed 0.2% final. Cell
mixture is allowed to preincubate for 30 minutes at 37 °C, 5% CO, prior to stimulation with
lipopolysaccharide (LPS, 1 pg/mL final; Sigma L-2630, from E. coli serotype 0111.B4; stored as 1
mg/mL stock in endotoxin screened diluted H20 vehicle at —80 °C). Blanks (unstimulated) receive
H,O vehicle; final incubation volume is 250 pL. Incubation (4 hours) proceeds as described
above. Assay is to be terminated by centrifuging plates 5 minutes at room temperature, 1600 rpm
(4033 q); supernatants are then transferred to clean 96 well plates and stored at —80 °C until
analyzed for human TNF-o. by a commercially available ELISA kit (Biosource #KHC3015,

Camarillo, Ca.). The calculated ICs value is the concentration of the test compound that caused a

50% decrease in the maximal TNF-a. production.

. While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. It is

therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.
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Rl is: a) substituted or unsubstituted aryl; or b) substituted or
unsubstituted heteroaryl; R 2a and R2b units are each i ndependently

sel ect ed Wo@31024920 gr oup consi sting of: a) hydrogen; b) - @CHZP/BE34 C)
-(CH2)j NRsaR9b; d) -(CH2)j CO2R10; e) -(CH2)jO0002R10 f) -(CH2)j CON(R10)2;
59 WD 03/024970 PCT/ US02/30134 g) two R2a or two R2b units fromthe sane
carbon atom can be taken together to forma carbonyl unit; h) one R 2a and
one R2' are taken together to forma double bond; i) one R2a and one R2b
are takematiegrinhns:to forma substituted or unsubstituted ring conprising
from4 to 8 atons, said ring sel ected fromthe group consisting of: 1)
carbocyclic; 1ii) heterocyclic; iil) l}; het e %@ﬁ AR bi cycli c;
and vi ). het éragmpeyns 'ﬂ‘éUd”]g)a"&ﬂ%i‘“ﬁ'i“?(riclﬁnééi'aﬁtﬁ@?r%% forigg an m3esHiclng R10 are
each i ndependggblapleRYe iRged, sa@lco@boumidipling thatbrmilxt ur es thereof; R9a and
ROb can be taken together to forma carbocyclic or heterocyclic ring
conprising from3 to 7 atons; two R10 units can be take together to forma

carbocyclic or heterocyclic ring CONpristng from3 to 7 atonms; | is an
index fromO to 5; mis an index fro m;ﬁ)gmis an index froml to 5 m
q&igj@zb)g aim| having the fornmul a:

+n=from2to 6. 2. A conpound
RRa NRL N2b NR

wherein R is:

a) hydrogen;

b) —O[CHR, or

) _NR“R™:

R® is substituted or unsubstituted C;-C, alkyl, substituted or unsubstituted cyclic
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryi; the index k is from 0 to 5;

R* and R*" are each independently:

a) hydrogen; or

b)  —CR™R™)LR

each R* and R® are independently hydrogen, —OR”, -N(R")z, ~COzR’, ~CON(R")2, C+-C4
linear, branched, or cyclic alkyl, and mixtures thereof; R®is —-OR, —N(R7)2, -CO,R, —
CON(R7)2; substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R’ is hydrogen, a water-soluble cation, C4-C, alkyl,

or substituted or unsubstituted aryl; the index x is from 0 to 5;

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

R? and R? units are each independently selected from the group consisting of:

a) hydrogen;

b)  -O(CH)R%

c) —(CH)NR*R;
d) ~(CH){COR"%

e) —~(CH,)OCOR"®
f) ~(CH{CON(R™)z;
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wherein Ris: i) an ether having the fornmula - CH2] kR3; or i) an am ne
havi ng the fornmula -NR4aR4b; R3 is substituted or unsubstituted aryl; R4a
and Rob awe oeae4976 ndependently: a) hydrogen; or b) [ C(RPaRBIS0)3MBR6; each
Rya and R5b are independently hydrogen, Cl-C4 |inear, branched, or cyclic
al kyl, - CO2R7, -CON(R7)2, and m xtures thereof; R6 is substituted or
unsubstituted C1-C4 al kyl, substituted or unsubstituted aryl; R7 is
hydrogen, a water-soluble cation, or C1-C4 alkyl; the index x is 0 to 5;
60 WO 03/0248y0 PWd RISO2N3 BT its M the semk erberdatém oan hehiekevtoggihes éhsi st i ng of

4-f 1 uorophenyl, dalca Qrgthenyl and 4- chl orophenyl ; each Rea or R2b
unit is i ndependen ik y. 'S group consi sti rég of : a) hydrogen;
b) -Q(CH2)jRB) cpne REA 299%% Bakeamefha')tf’fo(f@%?fr*&ﬂ‘ﬁ jis0. 3. A

conpound accgr di ngné RZGh@brie FZ° waedkeh fogRhaeto mrmﬁzlubstlmted@@ZhﬁUbswm

- CONH2, - R2
R2b has ?Le forrmlcamz) S@ﬂff?‘ﬁé@%%gﬁ% %gd%%%%gﬂﬁggorg?}gg{%{??ﬁ%%{gggﬁ;p toaf g;m

a ring selected fiom t lserbegydicp consi sting of norpholinyl, piperidinyl,

pi perazinyl, and qyclomg%&kwméhe index j is 0. 5. A conpound according to
any of Clalns 1-4 mherelg Rl is 4-fluorophenyl; Ris an ether unit

sel ected fronlthe roup™consi sting of phenoxy, 2-fl uorophenoxy,

3-fl uor ophenoxy, 4+ fl wetemptyenoxy, 2, 6-difl uorophenoxy, 2-cyanophenoxy,

3- cyanophenoxy, 2-, tr|%§M95Qﬂ§thy|phenoxy, 4-trifluoromet hyi phenoxy,

2- met hyl phenoxy, 4 neth Phen Xy, 2, 4-di et hyl phenoxy,

3- N-acetylanlnophdﬁoxy e@‘ﬁﬁY ﬁxyphenoxy 4- met hoxyphenoxy, and

3-benzo[ 1, 3] gj oxolanBmpltyrestherBofi s an am no unit selected fromthe group

consi sting Ofgelsea () ag@ﬁmé eeéalab(lnééﬂeﬂ@entl}h;(d%geﬁ 45:11‘d lémplomaﬁythr)eéﬁﬂbyéo&m no,

1-(S 2- h |
RENY ﬁglnraﬁ L N e ek B
1- ('S) - (4- pr oppesl 7 adtyd; prerl§ Uit chry beatakanogetiier (Spr( acarbocychc or heterocycllc

benzol 7. 31 o OB Lompein Fohd 87l s kol 6ot ko RUEUAIGA 43, i

an index from 1 to 5; m +n = from 2 to 6.

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

R%

wherein R is:
i) an ether having the formula —O[CHz]kRa; or
if) an amine having the formula —-NR**R*;
R® is substituted or unsubstituted aryl;
R*® and R* are each independently:
a) hydrogen; or
b)  —HCRZR™)R’;
each R®and R® are independently hydrogen, C-Cy4 linear, branched, or cyclic alkyl, -
CO,R’, ~CON(R),, and mixtures thereof; R® is substituted or unsubstituted C4-Cy alkyl,

substituted or unsubstituted aryl; R’ is hydrogen, a water-soluble cation, or C4-C, alkyl; the

index x is 0 to 5;
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yl) et hyl am no, nethyl am no, ethylam no, propylam no, cycl opropyl am ne,

cycl opropyl - nmethylam no, tert-butylam no, 1-(S)-(cyclopropyl)ethylam no,
1- (S) - (cywbapopyd net hyl ) - et hyl ami no, 1-(R)-(a)-(carboxypoansy/anmshno,
andl-(S)-((X)-(nethyl)benzyl am no. 6. A compound according to Claim1
having the forrmula: 61 WO 03/024970 PCT/ US02/30134 0 RRa N RL N R2b 1N
N~~ R wherein Ris: i) an ether having the formula - CH2]kR3; or i) an
am ne having the formula -NR 4aR4b; R3 is substituted or unsubstituted

aryl; Rda aﬁd.slaénectaa BorR #rdup demeststestt-firoropegnying,dwdiigerapheoyl, any! 4- [ C( R5aR5h
R 6; each R ? ah R5b are independently hydrogen, -OR, -N(R7)2, -Q02R7,
- CON(R7) 2, cgnigsap eWnear branched, or cyclic al kyl, and 1 Xxtures thereof;

R6 is - OR7, edhATS ;R QUgsindepeGiaNiTjeteddigndhs ere%@nﬂ? tngrdubst i t ut ed Cl- C4
al kyl , substb ut eq e|,,qnsubst|tut ed aryl, or substituted or unsubstituted

het er oaryl a water-sol ubl e cati on, Cl1-C4 al kyl, or
substltuted 8} unsgﬁgﬂaygﬁted aryl; the index x is fromO to 5; RLis

sel ected frop)t he (SHpRER =gt i ng of 4-f| uor ophenyl, 2, 4-difl uorophenyl,
and 4- chior gghenkaH g:?w@tpgd?ea or R2b unit is |ndependently sel ected from
the group consSi sti a) hydrogen; b) one R2a and one R2b are taken
together to 160 a substltuted or unsubstituted ring conprising from4 to
8 atons, said ring selected fromthe group consisting of: i) carbocyclic;

') ) het grocyg cio?ripoquj dcdor@hy lorClait \DwHARIER®BF 5 is ~CO,H, ~CO,CHs, ~CONH, or
—CON(CH)s..

b.
4. A compound according to Claim 2 wherein R* or R® has the formula —~(CH)NR®R®; R*
and R® are taken together to form a ring selected from the group consisting of

morpholinyl, piperidinyl, piperazinyl, and cyclohexyl; the index j is 0.

5. A compound according to any of Claims 1-4 wherein R’ is 4-fluorophenyl; R is an ether
unit selected from the group consisting of phenoxy, 2-fluorophenoxy, 3-fluorophenoxy, 4-
fluorophenoxy, 2,6-difluorophenoxy, 2-cyanophenoxy, 3-cyanophenoxy, 2-
trifluoromethylphenoxy, 4-trifluoromethylph\enoxy, 2-methylphenoxy, 4-methylphenoxy,

2. 4-dimethylphenoxy, 3-N-acetylaminophenoxy, 2-methoxyphenoxy, 4-methoxyphenoxy,
and 3-benzo[1,3]dioxol-5-yl; or R is an amino unit selected from the group consisting of 1-
(S)-phenylethylamino, 1-(S)-(4-fluorophenyl)ethylamino, 1-(S)-(2-aminophenyl)ethylamino,
1-(8)-(2-methylphenyl)ethylamino, 1-(S)-(4-methylphenyl)ethylamino, 1-(S)-(4-
methylphenyl)ethylamino, 1-(8)-(4-propanesulfonylphenyl)ethylamino, 1-(S)-(3-
benzo[1,3]dioxol-5-yl)ethylamino, 1-(S)~(pyridin-2-yl)ethylamino, 1-(S)-(pyridin-3-
yl)ethylamino, methytamino, ethylamino, propylamino, cyclopropylamine, cyclopropyl-
methylamino, tert-butylamino, 1-(S)-(cyclopropyl)ethylamino, 1-(S)-~(cyclopropylmethyl)-
ethylamino, 1-(R)-(ov)-(carboxy)benzylamino, and1 ~(S)~(cr)-(methyl)benzylamino.

6. A compound according to Claim 1 having the formula:
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v) bicyclic; and vi) heterobicyclic; c) one R2a and one R2b are taken
together to forma double bond; d) -(CH2)jNROaR9b; and e) -(CH2)j CO2R10;
j1s0. 7. woasppand according to Claim6 wherein RL is 4-fcoarsopbasyl; R is
an ether unit selected fromthe group consisting of phenoxy,

2-fl uorophenoxy, 3-fluorophenoxy, 4-fluorophenoxy, 62 WO 03/024970

PCT/ US02/ 30134 2,6-d ifl uorophenoxy, 2-cyanophenoxy, 3-cyanophenoxy,
2-trifluoronet hyl phenoxy, 4- trifluoronethyl phenoxy, 2-nethyl phenoxy,

4- et hyl phenoxy, 2, 4-di net hyl phenoxy,©3-N- acet yl am nophenoxy,

2- met hoxyphenoxy, 4-nethoxyphenoxy, a 2a[1 3] di oxol -5-yl; or Ris
coMS|st|ng of 1-(S)- phenylethylanlno
1- - i nophenyl ) et hyl am no,

an amno unit selected fromthe g
1-(S) - (4- et hyl phenyl ) et hyl am no,
A\

1-(S)- (4-fluorophenyl)ethylam no,
1-(S)-(2- methyl phenyl)ethyl am no,
1-(S)-(4- nmethyl phenyl)ethyl am no, N
1-(S)-(4-propanesul fonyl phenyl ) et hW aniyno, 1-(S)-(3-
benzo[ 1, 3]dioxo| 5-yl)ethylam no, 1-TS)™{ pyridin-2-yl)ethylam no,
1-(S)-(pyridin | ) et hyl am no, net hyl am no, ethylam no, propylamn no,
cyclopropylaﬂﬂﬁ@ﬂnéytlopropyl met hyl am no, tert-butylam no,

1- (S) - (cycl opy opy! Jredtiy haumgnies fodnu(S)O[CEME opr opy| net hyl ) - et hyl ani no,

1- (R b , thyl ) benzyl 8. A
compound aseddi et R PR e e L AT Rl N T RN N R R

h
wherein R is:Riigs mé?ﬁé&”ﬁ%ﬁﬁﬁgggﬁg fornmula - CH2]kR3; or ii) an anine
havi ng the fggrghdr® MRARBHAdepBIddngy:substituted or unsubstituted aryl; Rda
and R 4b are each 5ndeg$g%gg$ly a) hydrogen; or b) [C(R5aR5b )] xR6;
b)  -ICRPR™LR’;

each R% and R® are independently hydrogen, —OR’, =N(R");, ~CO,R’, ~CON(R')z, C+-Cs

linear, branched, or cyclic alkyl, and mixtures thereof; R®is —-OR’, —N(R7)2, —C02R7, -

CON(R"),; substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted aryl, or

substituted or unsubstituted heteroaryl; R’ is hydrogen, a water-soluble cation, C4-C, alkyl,

or substituted or unsubstituted aryl; the index x is from 0 to 5;

R’ is selected from the group consisting of 4-fluorophenyl, 2,4-difluorophenyl, and 4-

chlorophenyl;

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

a) hydrogen;

b) one R? and one R® are taken together to form a substituted or unsubstituted ring

comprising from 4 to 8 atoms, said ring selected from the group consisting of:

i) carbocyclic;
ii) heterocyclic;
iii) aryl;
iv) heteroaryl;
V) bicyclic; and
vi) heterobicyclic;
c) one R? and one R® are taken together to form a double bond;
d) ~(CH,)NR**R™; and
e) —(CH,)COR"™;
jis 0.
7. A compound according to Claim 6 wherein R' is 4-fluorophenyl; R is an ether unit selected

from the group consisting of phenoxy, 2-fluorophenoxy, 3-fluorophenoxy, 4-fluorophenoxy,
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each Rya and R5b are independently hydrogen, -OR, -N(R7)2, -CO2R ,
-CON(R7)2i Ci1-C4 linear, branched, or cyclic alkyl, and m xtures thereof;
R6 i s hydwogain2497@0R7, -N(R7)2, - CO2R7, -CON(R7)2; substi rardibons0134
unsubstituted Cl1-C4 al kyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R7 is hydrogen, a water-sol uble
cation, Cl- &4 alkyl, or substituted or unsubstituted aryl; the index X is
0; R1L is selected fromthe group consisting of 4-fluoro henyl

2, 4-di f | uor Orﬂ'fédlﬂlhoromﬁubX&er whmqph@pmﬁ;pvanoeb@ﬁm2ﬂraluarpm WPhARPYY: fs
mdependentl héﬁ&g‘qtmmgﬁ&y,q%&hﬁweﬁ@(yoi4 -dim@)hylleHoRgem- 63 WO

03/ 024970 PCT/ USOZ/ 3 f
a substi t ut edeBY MBI g'oﬂpﬁ%f‘o&)pfﬂ?%&xﬁ%re Pt %%I%ggo[ @9.8%‘%&6‘;[3 rpFlgT

sel ect ed fr onrRigagaminp usiosesEcst frnm tuf group qonﬁatnb@f:%r(ﬁ)wbemdeth)/'aWéPeT BRyclic;

'2:9" Za_ngr gl RZ(X-}Iuagﬁl%ﬁg%EMiammov‘) (-éyj(é:-é{rﬁ|h%{?v%ngﬁﬁiylah‘ﬂn)3hh6§)z-§l obi Cy?ll\I:?CQa%bon:ng

e) -C02R O 'F@EV'FP*)‘*“Y'F@"QT@)"ZH @ ey Ry ety REng; s fromO to 12; q is
fromO to 12; methylahenﬂezwlain&p, -{S)-14-praifanpARo@yphenypthyl@OEY.CHSERR; V)

] g(CIZéN( Rlcé?, :2%’benvI 3]&%%"}@41% Néi)z(a\@o‘lr)-z Yiﬁmyla}ﬂlr{o' - 52% n132(2<I | IC;:?’:

-NR12C( 2) N( Rjyzptznylamlno met ylamino, ethylamino, propylamlno cyclopropylamme cyclopropyl-
methylamino, tert-butylamino, 1-(S)-(cyclopropyl)ethylamino, 1-(S)- -(cyclopropylmethyl)-
ethylamino, 1-(R)-(a)-(carboxy)benzylamino, and1-(S)-(a)-(methyl)benzylamino.

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

wherein R is:
i) an ether having the formula —O[CH,R?; or
i) an amine having the formula -NR*R*;

R® is substituted or unsubstituted aryl;
R* and R* are each independently:

a) hydrogen; or

b)  -HCR™R™)LR"
each R®and R® are independently hydrogen, —OR”, =N(R");, ~COzR", ~CON(R")z; C+-C4
linear, branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen, ~OR”, -N(R'),, —
CO,R’, —CON(R"),; substituted or unsubstituted C4-Cy alkyl, substituted or unsubstituted
aryl, or substituted or unsubstituted heteroaryl; R is hydrogen, a water-soluble cation, C-
C, alkyl, or substituted or unsubstituted aryl; the index x is 0;
R’ is selected from the group consisting of 4-fluorophenyl, 2,4-difluorophenyl, and 4-
chlorophenyl;
each R? or R? unit is independently selected from the group consisting of:

a) hydrogen;
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xiv) -NHN(R12)2; xv) -NHOR12; xvi) -NCS; xvii) -NO2; xviii) -OR12; xiXx)
-OCN; xx) -0OCF3, -00013, -QOCBr3; xxi) -F, -d, -Br, -1, and m xtures

t her eof ; Wi0BI024976GCN; xxiii) -SOBM xxiv) -0OSGBM xxv) PEIANORIABRL; 64 WO
03/ 024970 PCT/ US02/ 30134 xxvi) -S02R 12; xxvii) -P(OH2; xxviii) -P02;

xxi x) -P(O (OH)2; xxx) and m xtures thereof; wherein R12 is hydrogen,
substituted or unsubstituted Cl-C20 linear, branched, or cycl i c alkyl,

C6- C20 aryl, Cr-C20 al kyI enearyl and i xt ures thereof Mis hydrogen, or a
salt forni ng>)cat i e R*Zaridone- B2 aregakerNpregher & form %&Wﬁt‘iuﬁﬁ@io%{f@@ﬁs&]‘m‘?@ P Cd ai m
8 wherein Rl is 4-f}QLRPh&NYtos dorh$ saib rifh SsdctddTio thebreas emhsistrgaf t he group
consi sting of phenoxy 2-flu rophenoxy 3-fl uorophenoxy, 4-fl uorophenoxy,
2,6-difl uorophenox'gl y ¥5‘E"henoxy, 3- cyanophenoxy,

2-trifluoronethyl phenoxtﬁterdbytluci f | uor onet hyl phenoxy, 2-nmet hyl phenoxy,

4- et hyl phenoxy, 24- %ﬁt hyl phenoxy, 3-N acetyl am nophenoxy,

2- met hoxyphenoxy, Z\) oxyphenoxy and 3-benzo[ 1, 3]dioxol-5-yl; or Ris
an amino unit sel &¥ ed 18SAEYhe group consisting of 1-(9)- phenyl et hyl am no,
1-(S)- (4-fluorophgnyl)gtyeyt ai no, 1-(S)-(2-am nophenyl)ethyl am no,
1-(S)-(2- nmethyl phe yI )& ethﬂgt{%mcno 1-(S) - (4-net hyl phenyl) et hyl am no,
1-(S)-(4- nethyl phen 1) et

1-(S) - (4- proﬁéneswrfed?ly@'ﬂk@ﬂﬁ%eé‘% Byendpgater torforrsg deuple bond;

benzo[ 1, 3] di agol - 5=NRIr¥;yd ami no, 1-(S)-(pyridin-2-yl)ethyl am no,

1-(S)- (pyr| di r} 3- l’éé ?_zhohyl am no, methylam no, ethylam no, propylam no,

cycl opropyl am ne, cyd opr opyl - methyl am no, tert-butylam no,

1-(S)-(cycl o;ﬁopyl ) et hyl ami no, 1-(S)-(cycl opropyl nethyl)- ethylam no,

1- (R - ((x) - (Ggr boxya(h@%mr&m—mwz whdleih pigfm ¢ @)+ gty 9tbeazyl am i no. 10. A
conposi tion cg'))rrprl %1(5 i2,

i) -C(Z)2R12,

iv) -C(Z)CH=CHj;

v) -CON(R®)z;

vi) -C(Z)NRN(R");;
vii) -CN;

vii)  -CNO;

ix) -CF3, -CCls, -CBrs;
z)  -NR®)g

xi) -NR'?CN;

xii)  -NR'C(Z2)R'
xii)  -NR™C(Z)N(R™)y;
xiv)  -NHN(R"Y);

xv)  -NHOR';

Xvi) -NCS;

xvii)  -NOg;

xviii)  -OR'%

Xix) -OCN;

XX) -OCF3;, -OCCls, -OCBrs;

xxi) -F, -Cl, -Br, -I, and mixtures thereof; '
XXii) -SCN;

xxiii)  -SOzM;

xxiv) -O80O;M;

xxv)  -SON(R™);
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a). an effective amobunt of one or nore conpounds, including all
enantioneric and diasterioneric forns and pharmaceutically acceptable
salts thewemB/02#ad d conpound having the fornula: 0 [ C(RRRCTMSOA3R3N
[C(R2b)2In N N~i\ R wherein Ris: a) hydrogen; b) - CH2]kR3; or 65 WO
03/ 024970 PCT/ US02/30134 <c) -NR4aR4b; R3 is substituted or unsubstituted
Cl-4 al kyl, substituted or unsubstituted hydrocarbyl, substituted or
unsubsti t ut ed heterocyczl yl, substituted or unsubstituted aryl or

al kyl enear yl , »aibst§Q8t%ed or unsubstituted heteroaryl or

al kyl enehet er ga#y! ;pofhe index k is fromO to 5; Rda and R 4b are each

i ndependently: _a)_ hydrogen; or b) _[C(R5aR5b )]xR6; each Rya and R5b are
i ndependent | y*H{{ f%(g?en, -OR7, -N(R7)2, -C02R7, - CON(R7)2; CI-C4 linear,
branched, or x9¢li @Rz and nmi xtures thereof; R6 is hydrogen, -OR7,
-N(R7) 21 - CO2%gy - S{NGRGIAR thepddpst i tuted or unsubstituted Cl-C4 al kyl,

substituted or unsubstjtuted ary or substitute r unsuhst.ituted
heteroaryl ; YR RysPEERas™ S?{biﬁélfeéiro-r%ﬁugﬁltt%edé%ﬁq’ﬁ rfea@p[ e ?{ﬂ"ﬁcor
substitut ed oakyirGsthstrylt O-@d alkgenghryl, Bimbmixhugesxthexedf gV fsihgdrogent o &3altR1 i s:  a)
substituted o, AsHASHIA MLedqLykiz or b) substituted or unsubstituted
het er oaryl ; Rgcri a%ggéz’b Iuni ts’are each independently selected fromthe
group consisting of: a) hydrogen; b) -Q(CH2)jR8; c¢) -(CH2)j NRsaRlb;

9. A compound according to Claim 8 wherein R' is 4-fluorophenyl; R is an ether unit selected

from the group consisting of phenoxy, 2-fluorophenoxy, 3-fluorophenoxy, 4-fluorophenoxy,
2,6-difluorophenoxy, 2-cyanophenoxy, 3-cyanophenoxy, 2-trifluoromethylphenoxy, 4~
trifluoromethylphenoxy, 2-methylphenoxy, 4-methylphenoxy, 2,4-dimethylphenoxy, 3-N-
acetylaminophenoxy, 2-methoxyphenoxy, 4-methoxyphenoxy, and 3-benzo[1,3]dioxol-5-yl;
or R is an amino unit selected from the group consisting of 1-(S)-phenylethylamino, 1-(S)-
(4-fluorophenyl)ethylamino, 1-(S)-(2-aminophenyl)ethylamino, 1-(S)-(2-
methylphenyl)ethylamino, 1-(S)-(4-methylphenyl)ethylamino, 1-(S)-(4-
methylphenyl)ethylamino, 1-(S)-(4-propanesulfonylphenyl)ethylamino, 1-(S)-(3-
benzo[1,3]dioxol-5-yl)ethylamino, 1-(S)-(pyridin-2-yi)ethylamino, 1-(S)-(pyridin-3-
yl)ethylamino, methylamino, ethylamino, propylamino, cyclopropylamine, cyclopropyl-
methylamino, fert-butylamino, 1-(S)-(cyclopropyl)ethylamino, 1-(S)-(cyclopropylmethyl)-

ethylamino, 1-(R)-()-(carboxy)benzylamino, and1-(S)-(a)-(methyl)benzylamino.

10. A composition comprising:
a) an effective amount of one or more compounds, including all enantiomeric and
diasteriomeric forms and pharmaceutically acceptable salts thereof, said

compound having the formula:

wherein R is:
a) hydrogen;
b) —O[CH,)R?; or
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d) -(CH2)jCO2R o; e) -(CH2)10002R1o f) -(CH2)jCON(R10)2; g) two R 2a or
two R2b units fromthe sanme carbon atom can be taken together to forma
car bonyl w0i0B/0249y0 one R 2a and one R2b are taken toget her PCa/N{S02/80134
substituted or wunsubstituted ring conprising from4 to 8 atons, said ring
selected from the group consisting of: i) carbocyclic; 1ii) heterocyclic;
iii) aryl; iv) heteroaryl; v) bicyclic; and vi) heterobicyclic; i) and

m xtures thereof; 66 WD 03/024970 PCT/US02/ 30134 R8, R9a, R9b, and R10 are
each i ndependent | yo)hydre¢RfR*;C1-C4 al kyl, and mixtures thereof; R9a and
R9b can be ]Eaken?’tlggi@gmﬁtufegoi lﬂ{sﬂﬂsﬁtufe@rd?-@ﬁ)éﬁlfl'@bﬁﬂut@tﬁér%ﬁ%ﬁ!ﬁl{ltﬁ@ ri n?
conprising from 0 e r orma
carbocyclic or het RSB Pty %Hﬁﬁ\b%&'tﬁ‘gh%‘?rﬁﬁcgl f@ ﬁu"ﬁ meo St'th{%d

|ndex fromO to Sarylror altylam.alyhdﬂ)xtntn&temnnlmsmhstlistedmetes)aa/horlatmg&ehﬁtemﬁfyfh to 5 m
+n=from2 to 6; nore pharmaceutically acceptabl e

exci pients. 11. A thg?ﬁem*‘sq'%ﬁcdg%?rol i ng the extracel lul ar rel ease of

i nfl ammat ory cyt okRn@@d RS #rejeash infeRgnd Y‘rprl sing the step of adm nistering

to a human or highgr neny#edged oconposition conprising: a) an effective
amount of one or n@;e cg[ (r;]i); ge.i ncluding all enantiomeric and
di asterioneric for ﬁhgbr céutically acceptable salts thereof, said
conmpound havi ng t heachd¥ TARI&R a0e indgPrRoYENiRYdRgeN PR Rﬁ'(ﬁ » O N N-~\ R
CON(R }2; C1-C4 linear, branched, or cyclic alkyl, and mixtures thereof; R®is
hydrogen, —OR’, -N(R"),, —CO,R, —CON(R7)2; substituted or unsubstituted C4+-C4
alkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;
R’ is hydrogen, a water-soluble cation, C4-C, alkyl, or substituted or unsubstituted

aryl; the index x is from 0 to 5;

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

R*and R units are each independently selected from the group consisting of:

a) hydrogen;

b) —O(CH)R®

c) —(CH)NR®R®;

d) —~(CH,)CO.R™,

e) —(CH,)0COR"

) —(CH)CONR" )

9) two R? or two R® units from the same carbon atom can be taken

together to form a carbonyl unit;
h) one R?® and one R® are taken together to form a substituted or
unsubstituted ring comprising from 4 to 8 atoms, said ring selected from

the group consisting of:

i) carbocyclic;

ii) heterocyclic;

iii) aryl;

iv) heteroaryl;

v) bicyclic; and

vi) heterobicyclic;
i) and mixtures thereof;
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wherein Ris: a) hydrogen: b) - CH2]kR3; or <c¢) -NR4aRdb; R3 is
substituted or unsubstituted Cl1-C4 al kyl, substituted or unsubstituted

hydr ocar wb,03s24936 i t ut ed or unsubstituted heterocyclyl, s®oIfSOUsEEM Or
unsubstituted aryl or al kylenearyl, substituted or unsubstituted
heteroaryl or al kyl eneheteroaryl; the index k is fromO to 5; Rda and R 4b
are each i ndependently: a) hydrogen; or b) _[C(R5aR5b )] XR6; each Rya and
R5b are independent|y h g’r ogen, -OR7, -N(R7)2 CON(R)2; Cl-C4

li near, branched, B Pcyé nddy ?(fVP ea@n@eﬁmaeuﬂyéydfpm @0?‘34 allgys aﬂ%m'xﬁ%ﬁ ogen,
-OR7, -N(R7)2i - COgR#or; REGANI RP)can b takat tbgeumeﬁ@b fofm uaau@@énctouhado@ﬂ:hcm

al kyl , substltuted or unsubs 1o bst tituted
heteroaryl; R7 i s" ‘ifﬂ?&%’f‘? ftrogq % efte s% ItV& e ”E‘ast‘iaBn %%%%&%Eerqgﬁnﬁh%
substituted or uns cdyedyeligoeikteraqydiic:ring pamprisite o 3ite 7topysi ds @rbmw fign Q/\o

03/ 024970 PCT/ Usozfo@ﬁ'ﬁéan iRdex flom Bib SSHQSaTn'lﬁdékﬁngrto gns whsdtdnt RG; any ! ; or
b) substltute unsubsti t.ut ed het@ @ and R2b units are each
i ndependent | yP sel ee?ee?i”i'%mafrﬂ eyics pac‘&sfﬂy@i‘ s?‘FR'S”ST a) hydrogen; b)

-Q(CR)jR8; ©) -(CH2)jNROaR9b; d) - (CH2)j CO2RI0; e) -(CH2)j OCD2RI0 f)
- (CH2) j CON( Rlﬁ)w?etho‘a)fortc\éﬁ’croﬁn&ﬁeQﬁtréc%la%a@@bﬁlﬁlaﬂ{n%r& HokheSBaR@idaya at om

can be taken together to forma carb SE‘/ unit % one R 2a d one R2b are
taken t oget hefomRyising fe stierLyadmmistgrngdo g pumame shes paipag a9ofgost Hprl sing from

4 to 8 atons, caapridingi Nng sel ected from the group consisting of: i)

carbocycl i c; a)i 1) Qr‘?g@ercﬁ\%ya?rloiuﬁt;of one or more compounds, including all enantiomeric and
diasteriomeric forms and pharmaceutically acceptable salts thereof, said
compound having the formula:

(\ [C(Rzamm

\_N [C(RZb)dn

N

wherein R is:

a) hydrogen: ‘

b) —O[CH,]R%; or

c) _NR4aR4b;

R® is substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl or alkylenearyl, substituted or unsubstituted heteroaryl or alkyleneheteroaryl;
the index k is from 0 to 5;

R* and R* are each independently:

a) hydrogen; or

b)  HCR™R™LR"

each R%and R® are independently hydrogen, ~OR’, -N(R')z, ~CO,R’, —
CON(R"),; C4-C, linear, branched, or cyclic alkyl, and mixtures thereof; R°is
hydrogen, —OR’, =N(R'),, -CO,R’, ~CON(R"),; substituted or unsubstituted C4-C,
alkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;
R is hydrogen, a water-soluble cation, C4-C, alkyl, or substituted or unsubstituted

aryl; the index x is from 0 to 5;
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iii) aryl; iv) heteroaryl; v) bicyclic; and

conprising from3 to 7 atons; j is an index fromO

vi) heterobicyclic; i) and
m xtures thereof; R8, R9a, RAOb, and R10 are each independently hydrogen,
Cl- C4 al kwb,03angd70ri xt ures thereof; R9a and R9b can be t alPen/usSoyatiber to
forma carbocyclic or heterocyclic ring conprising from3 to 7 atons; two
R10 units can be take together to forma carbocyclic or heterocyclic ring

to 5 mis an index

froml to5 nis an index froml to 5 m+ n=from2 to 6; and b) one or

mor e phar maceuti call ¥ accept abl e excipients. 68
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl;

R? and R? units are each independently selected from the group consisting of:

a) hydrogen;

b)  —O(CHAR

c) —(CH,)NR¥R™;

d) —~(CH,)CO:R™,;

e) —(CH,)OCO,R™

f) ~(CHZ)CONR");;

a) two R? or two R? units from the same carbon atom can be taken

together to form a carbonyl unit;

h) one R® and one R® are taken together to form a substituted or

unsubstituted ring comprising from 4 to 8 atoms, said ring selected from

the group consisting of:

i) carbocyclic;
ii) heterocyclic;
| iii) aryl;
iv) heteroaryl;
v) bicyclic; and
vi) heterobicyclic;
i) and mixtures thereof;

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

thereof; R* and R* can be taken together to form a carbocyclic or heterocyclic

ring comprising from 3 to 7 atoms; two R units can be take together to form a

carbocyclic or heterocyclic ring comprising from 3 to 7 atoms; j is an index from 0

to 5: m is an index from 1 to 5, n is an index from 1 to 5; m + n = from 2 to 6; and

b) - one or more pharmaceutically acceptable excipients.
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