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| nventi on 7% nvention rel ates general Iy to inhibitor ECBUSREEPGphage
mgration inhibitory factor (MF), nethods for identifying MF inhibitors,
and to nmethods of treating MF-related disorders by adm nistration of such
I nhi bitors. Background of the Invention The |ynphoki ne, macrophage

m gration ':ﬂMBﬁbk@bVMAéﬁb ié%!g ' b B &Eﬁ ' 10

the function of macr ophagg}iAéér\lﬂ“Es{'a@@# ens YlaFg‘g?%é“@ %%@ﬁ%@b%‘ﬁes -

~wWith del ayed hypersensitivity, imundHESAMELi on, inflanmmation, and
cellular immunity. See Metz and Bucal a, Adv. |mrunol. 66:197-223, 1997.

Macrophage migration inhibitory fa(ﬁe%roﬁgém By whi ch- are between 12-13

. kilodaltons (kDa) in size, have b d in several mammalian and
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90: 1272- 12 %'d%fg'ggg M&?‘@@t\r&seé“di&% igibds | S e ?‘e‘ﬁﬂ'afff‘?e'ss%!ﬁ admipiggsation of such
86., 7522- 7ighit@ors 989; Benmhagen et al., Nature 365: 756-759, 1993; Bl ocki et
al., Protein Science 2: 2095-210&, -1993; and Blocki et al., Nature

360. 269- 270, 1992. Although MF the i cterized as being able to
bl ock macr Ophagbe Kinghokind, macroﬁﬁhd_e rigraten MRIBRA Tacidr iﬁf ﬁa@.%eﬂ?éﬁﬁf@@&a&ﬁedrator of

uki n-1-beta, interleukin-6,

adher epce; nmacr express inter
and tﬁﬂo "P?eﬁ'f‘cﬁqé'lqaf mageR 93531’ B%defefﬁ%a@dégmxa@@lommms With delavsd Bypeisensiivtyoxi de
nt hase mnaegmaw %rﬂﬁti&plﬁd%ﬁdia%ﬂnﬁlﬂ %&%W%E RRCEARRR 8815 %24 0

k Lei sggﬁ% donovani tumor cells an copl asima avi um growt h,
by a nmech W’@"r @igtationyigphitory) Easters i (W), mcheeregbanmcdzﬂa Klodattons @D ie size,

regul at or haR theaH idrRGa M §ev5@9h%mallﬁsﬁ19%ﬁgrﬁg%e%@f { éee\géé%éﬁp?eapgl t‘%? g} f 33 é{’hat

effected by interferon-ganma

i mrunoev a§iotemndac e BR:2381 1893 Wistowaet &f,, Broc. Alatl mmmammamz-msemgguwmr @i th

boVI s S Bk Plo ak Abdy. 85 U Yo 74237536, 1809, BSRIRINGE 5., Fduirs 968758250, 1993; Blocki et o,
Protein Science 2:2095-2102, 1993; and Blocki ef al, Nature 360;269-270, 1992. Although MIF was first

characterizgd as being able to block macrophage migration, MIF also appears lo effect macrophage

édherence; induce macrophage to express interleukin-1-beta, interleukin-6, and tumor necrosis factor alpha;
up-regulate HLA-DR; ingrease nitric oxide synthase and nitric oxide concentrations; and activate. macrophage
20 tp kill Leishmania donbvani tumor cells and inhibit Mycob!ésma avium growth, by a mechanism different from
' that effected by interferon-gamma. In addition fo its 'pbtential role as an immunoevasive molecule, MIF can
| act as an immunoadjuvant when gwen with bovine serum albumin or HIV gp120 in moomplete Freunds or
_ :) _ : liposomes, ehcmng antigen mduced proliferation comparable to that of complete Freunds. Also, MIF has been
. described asa glucooortrcmd counter reguiator and ang;ogemc factor. As one of the few proteins that is
B 25 : '7 |nduced and not inhibited by g!ucocoﬂmonds it serves to auenuate the mmunosuppresswe effects of
' glucocorhcolds As such itis viewed as a powerful element that regulates the'i mmunosuppresswe effects of
glucocorticoids. Hence, when its achvmeslgene expressmn are overinduced by the administration of excess
exogenous glucocorticoids (for example when ¢linical indicated to suppress inflammation, immunity and the
| like), there is significant toxicity because MIF itself exacerbates the inflammatoryfimmune response. See

30 Buccal_a et al, Ann. Rep. Med. Chem. 33:243-252, 1998.
~ While MIF is also thought to act on cells through a specific receptor that in tum activates an
intracellular '_cascade that includes erk phosphorylation and MAP kinase and upregulatibn of matrix
‘metalloproteases, c-jun, c-fos, and IL-1 mRNA (see Onodera et al, J. Biol. Chem. 275:444-450, 2000), it also
- possesses endogenous enzyme aclivity as exemplified by its ability to tautomerize the appropﬁale substrates

35 (e._g., dopachrome). Further, it remains unclear whether this enzymatic activity mediates the biological
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l'i posones, eliciting anti‘gen i nduced proliferation corrpar able to that:

conmpl ete Freunds. Al'so, MF has been inducéd and not™inhi bited B;ﬁ/ 1/2005‘
gl ucocor tW@e2ed203i t serves to attenuate. the i nmmunosuppr exsimse2a69%8ct s of
gl ucocorticoids. As such, it is viewed as a powerful elenent that regul ates

~ the i mmunosuppressi ve effects of glucocorticoids. Hence, when its
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i s known f
bram heart spleen, kidney, muscle and others. See Takahashi et al,, Microbiol. Immunol. 43(1):61-67,

1999. Another characteristic of MIF is its lack of a traditional leader sequence (i.e., a leaderiess protein) to
direct classical secretion through the ER/Golgi pathway. |
20 A MIF inhibitor (and a method fo identify MIF Iﬂhlb!tOl’S) that act by neutrailzmg the cytokine activity
| -of MIF presenls significant advantages over other types of inhibitors. For example, the link between
' tautomerase activity alone and the lnﬂammatory response is controverSIal Furthermore, inhibitors that act
 intracellularly are often toxic by virtue of their action on related targets or the activities of the target inside
c cells. - Small moiecule inhibitors of the Ilgand receptor complex are difficult to ldentufy let alone optsmlze and
25 | develop The |deal inhibitor of a cytokme like MIF is one that alters MIF itself S0 that when released from the
| B cellitis eﬁechveiy neutralized. A small molecule with this actw:ty is superior fo antibodies because of the
fundamental d}fference between proteins and chem:ca!s as drugs.
' Summary of the Inventlon _
As MIF has been |dent:ﬁed in a variety of tissues and has been associated with numerous
30 pathologncat events, there exists a need in the art {o identify inhibitors of MIF. There is also a need for
_pharmaceuhcal compositions containing such inhibitors, as well as methods relating to tb_e use thereof fo
treat, for example, immune related disorders or other MIF indueed pathological .events, such as tumor
- associated angiogenesis. The preferred embodiments may fulfil these needs, and provide other advantages

‘as well.
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cytokine activity concentrating macrophages at sites of infection, and .
cel | rredl‘gb%%&%}g}lnm ty. Moreover, MF '10 i's known ‘as a nedi atod60f11/2005
macr ophage a Rk ce, phagocytosis , and turnoricidal acR¢T/P$0/168Ee Wi ser
of al., J. Immunol. 147:2006-2011, 1991. Hence, the inhibition of MF
results in the indirect inhibition of cytokines, growh factors, -
chenoki nes and Inyprofesied medbotinadnts, irchibiiees of MiFearspyoviddiethai Bavelthe rf@lldvﬁn?
site of inflammation. g&gﬁ M F cDNA has been isolated froma T-cell [ine,
and encode&ngrahpiciirss (a Em& ‘mol ecul ar mass of about 12.4 kDa with 115
am no acid residues that forma honotri nmer the active form 15 (Wi ser
“at al., Proc. Nail. Acad. Sci. USA 86:7522-7526, 1989). Wile MF was
originally observed in activated T -cells, iIN_has now been reported in a
. variety-of tissues including the liver, |ufg, e | ens, ovary, brain,
heart, spleen, kidney, nuscle; and others. |See Jfakahashi at al., M crobiol.
| mmunol . 43(1):61-67, 1999. Another chara ri‘stic of MF is its |ack of
a traditional | eader sequence (i.e., a |eaderjl ess_protein) to direct
cl assical secretion through the ER/ Golgixpattha Y20 A M F i nhibitor (and a
method to identify MF inhibitors) ghd eutralizing the cytokine
activity of MF presents significant 1gels._over other types of
inhibitors. For exanple, the link be t But or@r ase activity al one and
“the inflammatory response is controvePsial. gurthernore, inhibitors that
act intracellularly are often toxic by virtué of their action on rel ated
targets or the activities of the targefjnside cells. Small nolecule
hgﬁibhiors of the ligand receptor conplex are difficult to identify |et
al one optimze and 25 devel op. The ideal inhibitor of a cytokine like MF
is one that alters MF itself so that wygn released fromthe cell it is
effectively neutralized. A snall nDIecuHe wth this activity is superior to
anti bodi es because of the fundanental dN{ference between proteins and
chem cal s as drugs. Summa of the InvefitionZAs M F has been identified in a
variety of tissues and has been assoch ate Yﬁth nunmerous 30 pat hol ogi cal
events, there exists a need in the arfty fdentify inhibitors of MF
There.is also a need for  pharnaceuti calf conpositions containing such
inhibitors, as well as nethods.relati use thereof to treat, for
exanpl €, inmmune rel ated disorde

events, such as tunor associRy andi-ogengesis. The preferred enbodi nents
may fulfill these needs, and pr oy ' dvant ages '

A (tb) |
inciuding stereoisomers, prodrugs, and phammaceutically acceptable salts thereof, wherein n, Ry, R, Rs, Ry,
“-) . X Yand Z are as defined below.. C _ L S |

o i rrThe'-;-:MI;Ef =ir';hi‘bi_tt;»rs‘-~--_r..>f: preférred---embodiments- have :.l'xt_ili,ty’ivover.-a' ‘wide range- of therapeutic

~ <applications, -and-may be employed.to treat a variety of disordérs; illnesses, or pathological conditions
- 15 -including, but not fimited fo, a variety of immune refated responses, tumor growth-(e.g., prostate cancer, ete.),.
glomerulonephritis, - inflammation, malarial anemia, septic shock, tumor associated angiogenesis,

: vitreoreﬁndpamy, psoriasis, graft versus host disease (tissue rejection), atopic dermatitis, theumatoid arthritis,

inﬂammatp__ry bowei disease, ofitis media, Crohn's disease, acute resbiratory disiress syndrome, delayed-type
hyperSensiﬁvity, and ofhers. See, e.g., Metz and Bucala (supra); Swope and Lofis; Rev. Physiol. Biochem.

20 Pharmacol 139:1-32, 1999; Waeber et af;‘, Diabefes M. Res. Rev. 1‘5’(&):47‘-54, 1999; Nishihira, It J. Mol.

Med. 2(1):17-28, 1998; Bucala, Ann. N.Y. Acad. Sci. 840:74-82, 1998; Bemhagen et al,, J. Mol. Med.-76(3-

- 4)151-161, 1998; Donnelly and Bucala, Mol. Med.'_Today 3(11):502-507, 1997; Bucala ef al, FASEB J.

- 10(14):1607-1613, 1996. Such methods include administering an effective amoint of one or more inhibitors
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as wel | . -2 16/ 11/ 2005 V\D 02/ 094203 PCTI US02/ 16963 In preferred
enmbodi ment's, inhibitors of MF are provideéd that have the foli 0W5M911/2005

gener al WQ 0294308s (1a) and (1b): 5 R2 . R3 N _X 10 i ncl PETHIe2/16963
stereoi somers, prodrugs, and pharnaceutically acceptable salts thereof,
wherein n, Rl, R2, Rs, R4, X Y and Z are as defined, below The:MF
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k
anem a, sé'ﬁ‘iePtEb'%‘F?B@ka"dk’WJi‘Pﬂ?' associ ated angi ogenesis, vitreoretinopathy ,

psoriasi s, gr althe “pdieyof Q?I%femﬁll e?ﬁb%&ﬁerft tcl'la?e?déﬁ é&% ‘?doﬁﬁﬁlésqm intefdeORthOMIE &b R Yd ti S,
rheumat0|d arthritis, | ammat or | Sease, otitis.
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2(1) 17 2 ; 82 1998; Bemhagen et
I\/Eﬁtwn}fiécgfc’ ggi %l:ﬁ%' @%Ii%fw@%g%@'s& t¥l ﬁ? and Bucal a, Mot Med.
TodayI(B(ll).SOIB-aﬁavemHé@mentButcrapoancbsprmdedWEBstmctureELO( 14):1607- 1613, 1996.
Such net hods include adm ni stering an- ef flﬁctive armount of one or nore

inhibitors -3 I -
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R

el
R
ora sterebisomef, a prodrug, or a pharmaceutically acceptable salt thereof, wherein X is oxygen or sulfur; Y
includes —NO, ~NO,, ~C{=0)Rs, ~C{=0)ORs, ~C(=0)NRsRs, -NRsC{=0)Rs, -NRsSO2Rs, and ~S(O}nRs; Z is -
CHy-or-C{=0)-; mis 0,1,0r 2, nis 0, 1, or 2, with the proviso that when n is 0, Z is -C{(=0}—; R, includes
15 hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted
“heterocycle, heterocyclealky! or substituted heterocyclealkyl, dialkyl, and RR'N(CHz)—, wherein X is 210 4, =y
© and whgrein R and R" independently inciude hydrogen, alkyl, substituted -élkyl‘._aryl; arylalkyl, substituted “‘)
2o arylalkyl, ,hetemyéle, substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl; R,
+ 7. and Ryindependently include halogen; -Rs, -ORs, -4S"R5, and -NRsRs; Ry includes ~CHzRs, ~C{=0)NRsRs, —
.~20,__ . C(=0)ORy, C(=0)Ry, -and-Rs; Rs-and Ry independently- include hydrogen, alkyl,” substituted 'a!kyl,' aryl,
- substituted aryl; arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle; heterocyclealkyl, and
- substituted heterocycleatkyl; or Rs and Rs taken together with a nitrogen atom to-which 1hey are attached form
- a heterocycle or substituted heterocycle; Ry includes alkyl, substituted alkyl aryl, substituted aryl, arylalkyl
.- substituted arylalkyl, heterocycle, substituted heterocycle, heterocyciealkyi, ‘and substituted heterocyclealkyl;
25 and Rsis selected from the group consisting -of hydrogen, alkyi, substituted alkyl, aryl, substituted aryi,
aiy!alkyl, substituted. arylalkyl, helerocycle, substituted: heterocycle, heterocyéléalkyi, and  substituted
heterocyclealkyl; with the: provisos that R is not hydrogen or methyl when Ry is phenyl, R, and ‘R are both
hydrogen, X is oxygen, and Y is —C{=0)OCH,CH;; Ry is not methyl when Ry is methyl, Rz and Rs are both
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WO 02/ 094203 10 16/11/ 2005 PCT/ USOZ/ 16963 of M F as provi ded. by
preferred,ég ?ﬂ Jents, preferably in‘theé formof a pharrraceutrc&lﬁfll/2005
conposi tion, an animal in need thereof. Accordingly, BGT/Gatepss

enbodi ment, pharnaceutical conpositions are provided containing one or
more i nhibjtors of MF of preferred enbodinents in conbination with a -
phar maceut fY88gem X is Qxxger enh is -NQei R4 ippot abilLHOHdhenRris hydOpen Q:mreﬂayl,égys 7(-11hlom
preferred gnbe c{gg.ptx sh Iy %€ Q_as
to induce a ngj'r mat i (%é}fér@h\}aﬁg_g(@d)ﬁ@ §r51 %gli gutc %ﬁw@en% RS? '
i munor eadtyfrgenyr fablog, Rmﬂv@rbmnaxrsaxmerbwyus-crdm)ecmnmge when i dent ified by

screening, idenj hl%l tors M F. This particul ar
aspect my be ex%écgr@ee@@!gl 'rr%/) sp\%d &FW@& 4 wher e | oss of

i munoreactivity nmay act as a surrogate fd4 activity (e.g., cytokine
activity, enzymatic activity, co-factor a |vrty, or the like). In a first

enbodi nent, a conpound is provided havi gtructure: R4 N-'"Z or a
stereoi somer , a prodrug , or a phar nacggtlc |1y acceptable salt thereof,

wherein X i-s oxygen or sulfur, inclu ., -NO2, -C(=OR5, -C(=0OR5,
-C(=0O) NR5R6, - NR5C(=0) R5, -NRSSCJZRS and ( ,,Rs; Zis - CH2- or -C(=0)-; -
mis 0, 1, or 2, nis O, 1, or 2, with thd proyiso that when nis 0. Zis
-C(=0)-; Rl includes .15 hydrogen, wWastituted al kyl, aryl,
substituted aryl, arylalkyl, subBsi |l ary] al kyl , heter ocycl e,
substituted heterocycle, heterocyche ’ ubstituted het er ocycl eal kyl
di.gl kyl and R R'N(CH2) x-, whereinR{is 2 fjo 4, and wherein R and R
i?ﬁ&rjepgndent 'y include hydrogen, alkyl, suBRstituted al kyl, aryl; arylalkyl,
substituted arylalkyl; heterocycle, substituted heterocycle,

het er ocycl eal kyl substrtuted het er ocycl eal kyl , and dialkyl; R2 and

?E% C;-I Indepﬂi_ﬁ@@léieb”yome'r %Cprddr‘ig ohap _O e m%m%@@’salf tﬁ%erﬂf éﬂrgrgrn%% ordutib¢! udes
i ndependé’PFi“F?P‘lN cTNQte'Chﬂﬁs THJORs +G(FQOINBsR SNRC(FOIRY, -NRESO2Rs, amdy-S(0)nRs; Z is ~
CHz; mris 0, 1,-or 2;'n is 1; Ry includes. hydrogen, alkyl, substituted alkyl; aryl; substituted aryl, arylalkyl,
10 - substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl or substituted- heterocyclealkyl,
diaiky!, and R'R"N(CHy)x—, wherein x is 2 to 4, and wherein R’ and R" independently include hydrogen, alkyl,
. substituted-alkyl, ary}; arylalkyl; substituted arylallkyl,,hete'rbcycle, substituted heterocycle, heterocycleatkyl,
-~ substituted heterocyclealkyl, and dialkyl; R; and R independently include halogen, ~Rs, ~ORs, —SRs, and —
NRsRs; Ry includes ~CHzRy, ~C(=0)NRsRs, ~C{(=0)OR;, ~C(=0}Ry, and Rs; Rs and. R independently include
15 - hydrogen, alky}, substituted alkyl, aryl, substituted ary), arylalkyl, substituted arylalkyl, heterocycle, substituted
- heterocycle, neterocyCIealkyl, and subsfituted heterocyclealkyl; or Rs and Rs taken togethier with a nitrogen
atom to-which they are aﬁa‘ched form a heterocycle or substituted heterocycle; Ry includes-alkyl, substituted
“alkyl; aryl, subsfituted - aryl, arylalkyl, substituted - arylalkyl,  heterocycle, substituted * heterocycle,
heterocycleatkyl, and substituted heterocyclealiyl; and Ry includes-hydrogen, alkyl, 'stibetitiﬂed alkyl, aryl,
20: _substi_tum_ aryl, arylalkyl, substituted arylalkyl, heterocycle;-substituted heterocycle, heterocyclealkyl, and
substituted heterocyclealkyl; with the provisos that Ry is not hydrogen or methyl when Ry is phenyl, Rzand Ry
are both hydrogen, X is oxygen, and Y is ~C{=0)OCH,CH; Ry is not metnyl when Riis methyl, R2 and R; are
both hydrogen, X.i rs oxygen, and Y is -NO; Ry is not -CH:CH,OH when R is hydrogen ormethyl, Rz is 7-
chioro, Ry is hydrogen Xis oxygen and Y is —C( 0)OCH:CHj; and Rq is not methy! when Ry is methyl, Rz is

25 hydrogen or 7-chloro, Rsis hydrogen, Xis oxygen, and Y is ~C(=0)OCH,CHs.




substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, -
substituted heterocycle, heterocyclealkyl, ahd substituted 16/11/2005
het er ocy3¥@ed/idgytosor R5 and R6 taken together with a nitregamwsetasmss o which
they are attached form a heterocycle or substituted heterocycle R7.

i ncl udes al kyl, substituted al kyl, aryl, substituted aryl, arylalkyl,

substituted ar gslp&)gl ) . L W_ BN N ;
. het erocycl eal kﬁ an(flghggéctﬁifeﬁt?ﬁééﬁent,?}ﬂ%@&%h,ﬁ?%al y ;%ﬂgﬁh‘( lI§28N?2éc]-rsr\’éslmect ed
fromthe grou en, ab , Substituted al kyl, aryl, :
substituted g ' ryl al kyl, heterocycl e,

substitute et erocytgl e ; and substituted -
het er ocycl eal kyl ; prlovi sos that R4 is not hydrogen or nethyl when

R is phenyl, B?atﬁﬂ@mb@%eﬂéchﬂ%b%d%%ﬂ&ﬂﬂ%ga%ﬁ&re:OXygerh- and Y is

-C. (=0 OCH2CH3;. R4 is not nethy en RL is methyl, R2 and Rs are both -4 -,
WO 02/ 094. 203, PCTI US02/ 16963 hydr ogen, X iRy oxygen, and Yis -NQ2;. R4 is
not -C H2CH2CH when R, is hydrogen or nmethyl, R2 is 7-chloro, R3 is
"hydrogen, X is oxygen and Y is -C(=0 CHZ and R4 is not nethyl when R
is methyl, R2 is hydrogen or 7-chloro, |R3 is hydrogen, X is oxygen, and Y
Is -C(=0) OCH2CH3. In a second enbodi nenty npound is provided having a
structure: R N Z NA 5 or a stereoisoner, a prodrug, or a
pharmaceutically acceptable salt thepgof, eréin X is oxygen or sulfur, Y

I ncludes -NO, -NO2, -C(=0 R5, -%\- Rt X1=0 ) NRSR6, - NR5C(=0) R5,
-NR5S02R5, and -S(O,nRS; Z is - 1, or 2; nis. 1; R includes

hydrogen, al kyl, substituted al kyl, Yefy > NsUbskituted aryl, arylal kyl, 1Qg)
substituted arylal kyl, heterocycl & substiltuted heterocycl e,

het erocycl eal kyl or substituted heterocycReal kyl, dialkyl, and

R R'N(CH2

el ude HAREESTe o, cebedeleyill stghe R peeor it RVERSATR K ca
aryl al kyl-NO;Zed-@Hpay cC(eQ)-sni 9] 1, bk £id 0Mebrey Wiyt prvisdiitavhaslyis 0,806 KH(H0)- R
includes hydrogen, alkyl, substituted alky}, aryl, 'substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted: heterocycle, heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R'R'N(CHz)x-, wherein x
is 2 to 4, and wherein' R’ and R independently include hydrogen, alkyl, substituted alky!, aryl, arylalkyl,
10 ~ substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, -substituted heterocyclealkyl, and
- dialkyl; R, and R; independently include halogen, —Rs, ~ORs, -SRs, and —NRsRs;  Ra includes ~CH:Ry, -
C(=0O)NRsRs, -C{=0)0R;, -C(=0)R7, and Rs; Rs and Rs independently include hydrogen, alkyl, substituted
alky, aryl, substituted aryl, arylafkyl, substituted arylalkyl, heterocycle, substituted -heterocycle,
~heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rs taken together with'a nitrogen atom to which
.15 .they. are attached form a heterocycle or substituted heterocycle; Ry includes alkyi, substituted alkyl, aryl,
- .-:substituted aryl, arylalkyl, subs'titutéd._arylalkyl. heterocycle, .subst'imted'-het_erqcycle, hetemdyc!ealkyl, and
- substituted heterocyclealkyl; and Rs includes hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted: heterocyclealkyl;
with the proviso that R is not methyl when Ry is methyl, R; and R are both hydrogen, Xis oxygen, and Y is ~
20 NO. '

a1t

In-aspects of the third embodiment, X is oxygen; or Z is ~CHz- and nis TiorReis | I g or

57N 0, o \
e Or%}DO% ~ -

In a fourth embodiment, a compound is provided having a structﬁre: :
-6 '
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substltut ed heterocycl eal kyI and d| aI kyI R2 and R3 |ndependently |ncI d

hal ogen, wBSz0e@LS, - SRS, and - NRSR6: R4 incl udes %“ggdsﬁ 005
-C(=OOR7, -C(=OR7, and Re; R5 and R5 |ndependently |ncI u(de ydrogen;
al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl, substituted
aryl al kyl , heterocycl e, subst I tuted heterﬁcﬂ:ycl e, hetei ocycl eal kyl , and
substituted heterocycleal kyl; or R5 and N. jtfaken together with a nitrogen
atomto which they are attached form a hetﬂrocycl e or substituted
heterocycl e; R7 includes al kyl, -substitgfedZalkyl; aryl, substituted
aryl, arylal kyl, substituted aryI al kyl , jheteflocycl e, subst tuted

het erocycl e, heterocycleal kyl, and sub ' ed heterocycl eal kyt; and R8
i ncl udes hydrogen, alkyl, substituted al ky}l, aryl, 20, substituted aryl,
aryl al kyl , substituted arylal kyl, he \ e, ¥ubstituted heter ocycl e,

het erocycl eal kyl , and substltutqg: eal kyl ; with the provisos
that R4 is not hydrogen or met hyl™w henyl R2 and R3 are both
hydrogen, X is oxygen, and Y is --C(F PCHSX R4 is not met hyl when R,
is methyl, R2 and R3 are both hydtfbgen, Xﬁs oxygen, and Y is -N®R; R4 is
not -CH2CH2OH when R, i s hydrogen or rreth I, R is 7- chloro, R3 i s

L oty oG R, o s N R b el St RV o SRER T
Y is --Of=eFOSfHEHs ZistHrior2060)- M5 0020004 RO3, b6, Wil (O AbvisoRGTWHEBHR/0LB 263 | n
P03, LS MO I b il b
mﬂw hﬁﬁmm‘iﬁ asttbsﬂntedt beterncyciRa hetblocyZledip, or RabstiMed heterocyclealkyl, dialkyl, and
R'R'N(CHz)c-, wherein x is 2 to 4, and wherein R’ and R” independently include -hydrogen, alkyl, substituted
o alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, substituted
.heterocyclealkyi;-and dialkyl; Ry and Rs independently include halogen, ~Rs, —ORs, -SRs, and —NRsRs; Rs
7 includes -CH,Ry, ~-C(=0)NRsRs, ~C(=0)OR;, -C{=O)R, and Rg; RsAand Rs independently include hydrogen,
]0 -alkyl, Vsubs_ﬁtutgd alkyl, aryl, substituted aryl, arylalkyl, -substituted arylalkyl, heterocycle, substituted
heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rs taken together with a nitrogen
atom to which they are attached form a heterocycle or sitbstituted: heterocycle; Ry includes alkyl, substituted
atkyl; aryl, subsfituted aryl, arylalkyl, substituted arylalkyl, - he’térocyc!e; substituied. heterocycle,
heterocyclealkyl, and substituted -heterocyclealkyl; and Rs includes - hydrogen, alky!, substituted alkyl, aryl,
15  substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and
' substituted.-rheterocyclealkyl; with the provisos that Ry is not hydrogen or methylwhen Ryis phenyl, R; and Rs
\) L are both hydrogen, and X is oxygen; Ry is not ~CH,CH,OH when Ry is hydrogen or methyl, Rz is 7-chloro, Rs
¢ is hydrogen, and X is oxygén; and Ry is not methy! when Ry is methyl, Rz is 'hyd‘rogén or 7-chloro, R; is
hydrogen, and X is oxygen.

-

. . : : S
_20 In aspects of the fourth embodiment, X is oxygen;or Zis—CHy-and nis 1; or Ry is W or
. § \ o\
o e/ OF ' 4 org, S

In a fifth embodiment, a compound is provided having a structure:

-7
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| R 5 or.a stereoi somer, "'Za:”‘pr'odr ug, or a phar maceut i cal I y accept abl e salt

t hereof, wherei'n X is oxygen or sulfur; Yis -N®; Zis -CH, - éﬁ-/d(h@}!OOS
mis 0, WOWH94203y j5 0 "1, or 2, with the proviso that RESASENEEDH Z js
-C(=0)--; R includes hydrogen, alkyl, substituted al kyl, aryl,

substituted aryl, arylal kyl, substitut ed ar yl al kyl, heter ocycl e,

substituted heterocycle, het erocycl eal kyl Ry substl tut ed heterocycl eal kyl,

dial kyl, and R R N(CH2);r-, wherein X |s to 4, and wherein R and R

i ndependent!ly include hydrogen, al kyl , ptuted al kyl, aryl, arylal kyl ,
10 substituted aryl al kyl; heterocycle, ubs tuted heterocycle

het erocycl eal kyl, substituted heterocycl aI and dialkyl; R2 and R3 ~

and - NR5Rs; R4 incl udes
q-Ra R5 and R6 |ndependently
aryl, substituted ;aryl, .
substltuted heterocycle
yl; or R5 and, R6 taken

i ndependently include hal ogen, -Rs, -O0R5,
-CH2R7, - C(=0)NRSR5, -C(=O OR7, --C(_O R
i ncl ude hydrogen, al kyl, substituted ~ait
aryl al kyl, substituted arylal kyl R
het er ocycl eal kyl , and substituted
together with a nitrogen atomto w they are attached forma
heterocycl e or substituted heterocycle; RR;includes al kyl, substituted
al kyl, aryl, substituted aryl, arytalkyl, substituted. arylalKkyi,

het er ocy c Pks stesesisenerta rostighertachartgasitisally Aeseriabiscsalt thempik yiiereinakig oxygerba s¥iug Ye d

Subst ¢ ut Eaer 0. A TBHORE HOBRRCIOCORR: RS HIRORLERE SR 22V

substit ut 6 he%(éqﬂ)e ya$ @, 1, ble‘a: eisd; ot 2 atikthe provgocthas whesitri is QtZdsl-C(=0)— R includes

ot s EhR R i ARl S0 Bt A9 s e B RS e, )

aspects Olﬁetdrdcﬁtlet hﬁtdnﬁy@ﬁkﬂdr Mtutewﬁele&cynbeaﬂge dialkyl) and RIFSN(CHH wherelnds Ditd 4 1, ,

or R4|sor N dlrret co nd i de
struct ur e hgrenv\B U@/ %Q@Eﬁ? “dﬁth( e'r‘msqﬁ‘g's ?‘i‘bﬁtﬁ‘f@{jﬁg’ l?VF W%MXH Stbsiuted
substi t ut agaligl, Yiterooidie/ satistitytbd h&éﬁ&%ﬂd hetérGsicleaiyly bubbtdd heRRicRIeaIRY, Ghe diakyl; R,

substituted heterocycle, heterocycleal kyl, and substitute
het erocycl eal kyl ; or R5 and R6 taken together with a nitmo
whi ch t heand &s indeperidentlhp éndiudeohatagen, -l%et—@%s.p@ﬂﬁlaed eNRthJIRsiSI utedzhi
includes al kyl, substituted .

10 and Rs and Rs independently include hydrogen, alkyl, substituted- alkyl,” aryl, substituted aryl, arylakyl,
- substituted arylalkyl, heterocycle, subsfituted heterocycle, heterocyclealkyl, and substituted heterocyclealky?;
. or Rs and Rs taken together with a nitrogen atom to which they are atiached form'a heterocycle or substituted

heterocycle
In aspects of the fifth embodiment, X is oxygen; or Z is ~CHz—dnd nis 1; or Y is -C(*O)OCH:CHa, or
15 Yis-NO,. ‘ '
- Inasixth embodiment; a compound is provided having a s_tructure':'

N
(4
.N’(J e
Y

Ry

© or a stereoisomer, a prodrug, or a phannaceuticaily accéptab!e salt thereof, wherein X is oxygen or sdl-fur, Y
includes -NO, -NOz, ~C{=0)Rs, ~C{=0)ORs, ~C(=O)NRsRs, -NRsC(=0)Rs, -NRsSO:Rs, and ~S{0)Rs, Zis —
-8- '




aI kyI aryI subst [ tut edj aryI aryI aI kyI subst I tut ed aryI aI kyI

heterocyc‘*@ y bst ituted heterocycl ‘e, heterocycl eal kyl, rand subét/lltht'EGOS
het erocyc At 3 and Ra incl udes hydrogen, al kyl, subst | ROEBRD286%63| , aryl,
15 substituted aryl aryl al kyl, substituted aryl aI kyl, heterocycle,
substituted heterocycle heterocyclealkyl and substltuted

het er ocyc| &t kAC{=Ch; s 0,Heordr wis D Slp6r 2 humtmd%}ows% tttmhhehmkr apg%n-ctno)_rrgt iami,dESWnen

R is phe a en, and X i S not

- CH2CH20H e%eﬁé'k??&b%t 3@@%@?&#@%‘%{1(? aﬁé‘kt‘%&"b@@tﬁt’ W’dklyg h@efoqvgle wy’&%@é n, -

Cand Xis d)e;egaeymle wambcydlaalkyl or stm:tumhétyrbcym&w Eialky: %ndTRR*N(é F),-R%hérﬁ YJs gaen or

’ 7 chI oro, ? Ey 3_.\9 rg’ | S OXy 6/ 11/ 2 / USO02/ 16963 R]

or a é’ %(?ﬁ' offd X e‘f?F‘Q‘r’B%@f’”"% Fydﬁ’gﬁhéﬂk)’fa%'éﬂliuieéélkylyafﬂc@é?ﬂwhﬁv@mgtaﬂt

_ thereotS vanatket] Meterdcgcled ¥ubBtRedHeleR Pk Gdyge Ry O
-C(=0)-; mi sﬁo 1, gcé)r 2; nis l,#cftle.fﬂeé?rro\é)éd!e%w,t%ﬁsﬂhe provi soﬂlkﬁh'ﬁ“r h i
0, Z |s -C(=0) - Ri I ncl udes hydrogen, al kyl, substitut
substi t ut @dd &arlqdependenwmﬂddyhalogsmbm,L@Rgt.egﬂ{sagnngﬂzshylR,,,35 heflleOgy
substituted heterocycle, heterocycleal kyl or substitut&d het erocycl eal kyl

dialkyl, and R R'N(CH2)x-, wherein x is 2 to 4, and wherein R and R' .

I ndependeﬁ'ﬂd Bs Bnﬂcﬂimﬂ@pérwelwweme ydioydn, alﬁ)tﬂ,béijbttﬂmﬁd%&yl atykxbbsmaéwhm aylkpl kyl

substi t ut het e, substituted hetero

het er ocycle aﬂlﬁ!bge[tqr?c &ﬁ'@@#@w&?e’éﬂtwwha&ﬂcﬁ“@i F@PW hefesocycigaliyirs

in d e pe n d eatRs ;md Raddkercegelhel Wiy @nitrogen Yom o WP they %%ﬂa%om'ﬁ%ﬁ@cyc@%r subSfilidydes
R5R6 -C(=O OR7, -C(=OR7, and Re; and R6 i ndependent |y

|JI ude h?/e 20 In aspects of the fourth errbodl ment, X is oxygen; or Z

|s-CH,,-and#ﬁ$ 1S.of el sixtReembd | ; is
provi ded g %aa@g ot tRrsiRnbaiimknOk lofyed %gtsggﬁtl%ﬂ&ihgﬁ“&m@-a%%mh,

:S.)

ina seventh embodlment, a compound is provided having a structure:

N
[ y
W

R;

15 orastereoisomer, a prodrug, or a_pharmaceutically acceptable salt thereof, wherein X is oxygen; Y includes ~
=~ NO;=NOz, ~C{=O)Rs, ~C(=O)ORs, ~C{=O)NRsRs, -NRsC(=O)Rs, ~NRsSO:Rs, and —S(O)aRs; Zis ~CH-or
(=0} mis0,1,0r2nis 0,1, or 2, with the proviso that when n is 0, Zis ~C(=0)=; Ry includes hydrogen,

- akyl, substituted alkyl, aryl, substitvied aryl, arylalkyl, substituted - arylalky!, heterocycle, substituted

- heterocycle, heterocyclealkyl or substituted heterocyclealkyl, dialkyj, and RR'N(CHz).—, wherein x is 2 to 4,

20 and-wherein R’ and R" independently include hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted
-arylalkyl, heterocycle, subshtuted heterocyc!e heterocyclealkyl, substltuted heterocyclealkyl, and dialkyl; R,
and Ry mdependently include halogen, —Rs, ~ORs, ~SRs, and —NRsRs; Ra includes ~CHRy, ~C{=0O)NRsR¢, ~
C{=0)OR;, -C{=O)R;, and Rg; Rs and R;. independently include hydrogen, alkyl, substituied alkyl aryl,

_ substltuted atyl, arylalkyl, substifuted arylalyi, heterocycle, -substituted heterocycle, heterocyclealkyl, and
25. sub_stltuted heterocy_clealk_yl or Rs and Rs taken together with a nitrogen atom to which they are attached form
. a hétemcyc[e or substituted heterocycle; R; includes alkyl, substituted alkyl, aryl, substituted aryl, arylatkyl,




NZ NA N | 16/ 11/ 2005 PCTI [JSOZ/ 16963 R or a. stere0| Sone T, a
prodrug, or- a phamaceut i cal | y acceptabl e .sal t thereof, wherein: 1(6|/§.b/f<296r5
or sul f uwo 06/eims! udes -NO, -NO2, -C(=0)R5, -C( O)ORs - GCTRIMIRES
“NR5C(=O) Rs, -NR SO02R5, and -S(ONN Z is - CH?- -¢(=0)-; mis 0, 1, or
2; nis 0, 1; or 2, with the proviso that V\/nennlso le-C( =0 =; R1

aryl al kyl SOSAHGPS ok Ehidyes Wikl Koo, B il Rt

het er ocyclamiaRkynbluctes hydrbget,i dlkyt, esd;sﬁtmb@alm‘,yawl esubktited @iyl adridsityl, sabsttuted ar’ylafkyl,

R o ue et Shisliedbelelioftit feeineudRil a0 SibSi e RetsPitierioy it BE R el g

ar ;g | ?I kylt &bﬁatfydagymdrmmgwbatﬁ1tstp3®§l R}QhﬁRsQﬁéWéiheﬂydrdiy@iﬁ @ﬁdg\cciiscb(eajdcgq%cm. Rusl |
RO L SREE - EIY AR S g ks R A
i ncl ude hmroggwamemwﬂﬂs Ycﬁlbkb%hstr?ld @ﬁn %hci(Ws-C OHzCHa‘SdﬁbRItb hat neSlyl ahot Ry is

aryl al kyl ,  substituted_ar et erocyc substituted heterocycle,

het er occh%‘BXilB%Shyd&WH"%rJﬁE'?"P'tpﬁﬂ WG@B@P%Y:?CF%Q)W % or R5 and, R6 taken
together with fakiehts SaRReRhA Ehbdineh E.Q-éﬁz-exn@fr.§1%¥mch€=@?]dcﬁ?cﬂa;t @Y is N0y

~heterocycle or substituted heterocyc e. I n aspects of 't

~enbodi ment, Xis o s -CHg=\and n FSY,; or Y is- (=0 OCH2CH3; or
15 Y i's ABRis|n all.s/arb_epba | et ; @Q i's provided having a
structure: R4ATNMZ N _

10 In an eighth embodiment, a composition is provided including a compound of the first emﬁodiment in J
combination with a pharmaceutically acceptable carrier or diluent.
In a ninth embodiment, a method for reducing MIF activity in a patient in need thereof is provided,
including administering to the patient an effective amount ofa compound having the structure:

hlr'\
[ z
o

BN

R;

15 or astereoisomer, a prodhig, or.a pharmaceutically acceptable salt thereof, wherein X is oxygen or sulfur; Y
includes -NO, -NOj, ~C{=0)Rs, ~C(=0)ORs, ~C(=0)NRsRs, ~NRsG(=O)Rs, ~NRsSORs, and ~S(O)aRs; Z is ~
CHz~of -C(=0)~; mis 0,1, 0r 2,.nis 0, 1, or 2, with the proviso that when n is 0, Z is-C(=0)~ Ry includes
hydrogen, akyl, subsfituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, subsituted
heterocycle, heterocyclealkyl of substituted heterocyclealkyl, dialkyl, and R'R"™N(CHz)x-, wherein x is 2 to 4,
20 . and-wherein.R" and R" independently include hydrogen, alkyl, substituted alkyl, aryl, -arylaikyl, substituted
- arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyf,’-subsﬁtﬂted -he'terocyclealk-yl.'_and- diatkyl: R; s
: a‘nd[ R: independently include halogen, —Rs, ~ORs, ~SRs, and ~NR:Rs; Ry includes ~CH:R;, ~C(=O)NRsRs, —
"C(=0)ORy, ~C(=O)Ry, and Ry; Rs and Rg indeb‘endently include hydrogen, alkyl, substituted alkyl, aryl,
: substituted éfyt, arylalkyl, substituted -arylatkyl, heterocycle, substituted heterocycle, tieterocyciealkyl, and
25 substituted heterocyclealkyl; o Rs and Rs taken together wilh a nitrogen atom fo which they are attached form -
" "arheterocycle or substitited heterocycle; R; includes. alkyl, substituted alky), aryl, substituted ary), 'aryi_alkyl,

-10-




or a stereoisoner, a prodrug, or a pharmaceutically acceptable salt .
t her eof ,: v%."rei n X is-oxygen or sulfur, Y includes-»NO -NO2, 16¢-13A&B00S5
- C(=0) OR5, TO#2M83RsR6, - NR5C(=O) Rs, - NRSSO2R5, and “S(O), 1Rs;. Z is - -8
WO 02/ 094203 PCT/ US02/ 16963 CH2- or --C(=CG ; mis O, 1, or 2; nis O, 1,
or 2, with the proviso that when nis. 0, Zis -CG(=0-; R PCHESQtUew3
hydr ogen, a$db§fituted$z%ﬁ(p,i %&t_ed al kyl, aryl, substituted aryl, arylalkyl,
substi t ut eda ?r | al Kyl;" P@F@ciﬂbﬂhledmua@&k,gqibgd Peterocycl'e, .
het er ocycl €4 lf%l'"cﬁ‘ﬂesshybmgén,t Hpﬁdsu%%&gr ocycl €a S?fy,ceﬂ’ﬂhﬁﬂ'@ﬂubsﬁmmlhetem cleglkyl:
. R R'N(CH2) ’het’emm’@:rﬁ%ﬁ@médhs 2 °t'0 2 uted vl e edbsitdich émda,Ff' inde.endc‘gn qkyl,
i ncl ude hygfr]oqgn, al Ky "SRSHle bettreestialidyYdny o r%JI, ary1 AT A, Silsitged atyatgd 5
aryl al kyl , "hEt"et kydpgdnay nispSin Ht.ed het er ocy@F ,tedﬂ'é@'@ﬁmbglm;ea]MArOVis
- subst itut ed=bgicpi@cycleal kyl', " a S dhesylkky andlma;ubgg,hﬁ;m 15 or a.stereoldoner
, a prOerhsbi; or ap r'srm&fé?]’ﬂﬁwhahla(h%gﬁp able salt thereot s oxrsen, end Y is
oxygen; Y b&uﬁms~cu>mﬁw,% : O(#O) R5, 1%:’@6%@%9& 9@ Rygen Nng v
R5C( =0) RS is-ChRY S “and - (’8}’?&% o rsnetR, iKY ot &g%:; misrGdYisor 2;
nis 0, 1, or % 'E'ha'ld%ismnmétr@%pﬁt-sv\hﬁn nis 5) S{ rogery X B)oxygefand Y
i ncl udes FY@RNoEIY is ~opdfby S UDST | tuted SFt ﬂ-lr",ﬂ%l@%ﬁnmtgﬁtwkeﬂ aryl,
aryl al kyl, sub taitt ted La_rj? | kyl , heterocycle, substituted “he Q‘PB‘%'y&Se, -
het er?’_cyql eal kyl @%P@@mem;utmbbgﬁg@w eal kyl, dialkyl, and R RN(CH2), r,
wher dPn xncrudingzam,-s@mgqg?@nd. wher i m ﬁaeatmy-innamhmempg{;;,;ﬂ 'Pig‘ﬂem ude
hydr ogen, al kyl, substi u?@?ﬁ'%%@ttﬁyemaﬁht,onﬁé%*ngé k%l, subs |t%§ d animal,
@Lal kyl , het'e?b@§ient embadhsk E%(?ﬁ,gq fﬁ{ gwr agg}é Ung of the fistmbbaiasr y | |
upst i t udniehl lirefugs | kyl, an | RO tre. S ' endent |y include
hal ogen, -R5,, O\?),ﬁ %élﬁgangg%@aM%ﬂedﬁéeénﬁﬁ WG%CR%%@(@@WM -
C(=0) OR7, - O'2@) it erabodim@; 5 Ra ANd R6 . 1 NG RN of e ésLeghBodiyigh 00N,
al kyl , simludihgm,ﬁ@m?tj’;%l ,aryl, sﬁwgqvld%foedeafng/bmﬁ@rixlaal kyl, substituted
aryhal kyl, het erocyct 1 LM 8N effedtierhmol g fhoSycl e, hetero ﬁ‘l"@%ﬂeﬂwmaand 25
substi t ut ed. " hibireentrambo@bi(yd fo i . RO and Rd efitherirst enpedimg. Wi th a
it rogdmlmhgaarﬁ;mstm&%t hey 'are Wt'%\é’ﬁ@dﬁdffmrtmﬁngcgﬁ&% ocv%cl e or substituted
het erocycl e;; R7 inc §"'§'ﬂ'l€9bﬁecwbﬁédnibf?]hed al kyl', . ar §1"emsbiepded animasid aryl ,
~aryl al kyl , dﬁﬂfmmmdmmmﬂﬁ}rg_,hgmoh?scpl u%e & CURROHd of WS irstombdimenS% and - NNRs,
. . . » rovide: " . E . .
d for treating acute fespiratory distress syndrome in

B . Iing to ; ' .
| 30 emqu:ment. | | g | _ the animat an effective amount of the compound

In a nineteenth embodiment
glucocorticoid Jevels in awam




and R5 and Rs independently include hydrogen, al kyI ,substltut ed aI k
aryl, substituted aryl, arylal kyl, - substituted aryl al Kyl , het eiédMéZOOS
subst i t uvenlohi®ursocycl e, heterocycl eal kyl, and substi.tut qaqtrmsozne%s
heterocycl eal kyl; or Rs and Rs taken together with a nitrogen atomto
whi ch they are attached forma heterocycle or substituted 10 heterocycle.

L1 S sy o I gy B B Pl 1

is provi dedbehs®yvi ng a structure: NZ 16/11/2005 -9 WD 02/ 094203 16/ 11/2005"

ot er ocycl o, ndt B RN B BRCE Ryt o OGO SHIBELAMLGR wr g,

i ncl udes higolidiogyeontactay kydmples;uhanﬁngm&lf with anlalgnt; andadelgtting the bislity of tieadenhto yrodulate

het er ogycMEPRHemhER it ol atenaBoRUE HTUE: w3h S5ttt R SUPEEET oy
R4 i's not theyshtidgis ® momseliy bnibéde.n Iikan sped v g liwenfith emisbdimigntaMiF ibelddes fusion

hydr ogen, and -C(= OCH2CH3; Rc is not nmethyl when R is nethyl, R2
and R3 aré& %FH“‘F%PEP&*B?{?EW ‘Y is --NO®2: R4 is not -CH2CH20H -when R is

hydr ogen or Weﬂrfwﬁwent%t leﬁob&hniéhl' Qﬁ@lhod%prb@eﬂ'ibﬂﬁsﬂg Qﬁtmwfbﬁdl?(g &5a. suﬁiﬁga@)n@e?%
and R4 iis not neth when drogen or. 7-chl oro,

& o o R ST B il coetl Al s 5 acmw of Ao Resis; IS SO GO BER hors
Zis 10CHgim @&Qpé%tetf odulatify ag\ént' e%nta&% EXHE B withy mohobishal é\@ody,%ﬁﬂetécﬁng)d I

or or QL // or 10 In an €l odi nent, a conposition is provided
i ncl udi ngYierenyshaeivkycp! e palyrept qf@'%lt\’e@rﬂféﬁﬂohent in 3 conbination with a ]

phar maceut i cal |py l@&ﬁ%@éoﬁ@érﬁoo&ﬁérﬁ,'a%mﬂfunﬂk brdRl having a structure:

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein X is oxygen or sulfur; Y
15 includes -NO, -NOy, ~C(=0)Rs, -C(=0)ORs, ~C(=0)NReRs, -NReC(=0)Rs, ~NRsSO:Rs, and ~S(O}aRs; Z is -
CHzr-or -C(=0}~; mis 0, 1, 0r 2, nis 0, .1, or 2, with the proviso that when nis 0, Z is -C(=0}; Ry includes 3
hydrogen, alkyl, substituted alkyl, aryl, substituted ary!, arylalkyl, substituted arylalkyl, heterocycle, substituted '
heterocycle, heterocycléalkyl-or substituted heterocyclealkyl, dialkyl, and RR'N(CHz).—, wherein is 2 to 4,
and wherein R and R" independently includ'e hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted
20  arylalkyl, heterocycle, substituted heterocycle, héterocyclealkyl, substituted heterqcyc[eél!t-yl, and dialkyl; R;
and R independently include halogen, <Rs, ORs, ~SRs, and -NRsRs; Ra includeé -CH;R;; ~C(=O)NRsRs, -
C(=0)ORz, -C{=O)R;, and Rs; Rs and Rs indépendently include hydrogen, alkyl, substituted alkyl, aryl,
substituled aryl, arylalkyl, substituted aryla!'kyl, helerocyde, substitﬁted heterocycle, heterocyclealkyl, and r
substituted heterocyclealkyl; or Rs and Rs taken together with a nitrogen atom to which they are attached form
25  aheterocycle or substituted heterocycle; " ' -
Ry includes alkyl, substituted alkyl, éryl substituted aryl, anylalky, sUbstituted arylalkyl, heterocycle,
- substitufed heterocycle, helerocyclea!kyl and subshtuted heterocyclealkyi; and Rs includes hydrogen, a!kyl
subsmuted alkyl, aryl, substituted ary!, arylalkyl, substituted arylalkyl, heterocycle, subsmuted heterocycle,

-12-




In a ninth embodi nent, a,i rrethod for redu0| ng M F act|V|ty in a patlent in
need thereof 'is provi ded i ncludi ng admini stering to the patieh6/dil /2005
ef fect i vévaRyIME03ofr a corrpound having the structure: R4 HEANIH2/0696R
stereoi somer, a prodrug, or a pharnaceutically acceptable salt thereof,
wherein X is oxygen or sulfur; Y includes -NO, -N®, -C(=OR5 --(C(= O)CRS,

- O(=0) NR5 Rheterecwaamaaﬁa R%stnttﬂé‘d?ﬁ@@&ﬁﬁa]kyﬁ% th@ﬁr@soélﬁﬁh R.Z|s h& h ydrde rc%kl?or 6I‘V%n 0) -3

0, 1
mcl( > =0 =; R s @E'PYE rd RWB@@WOQ% &9?*}9%%%?{5%{:2’?9%2%! Re f%noynethv!svum Riie ut ed
aryl, aryl abthyy, IR, and Rb&ié bdﬁvﬁyﬁﬂ?e'ﬁr X Is%k)géﬂ and!Yed PR &' ot —CI-EGIJB?FI \-JfléﬁtR?Q hxd&ogfan

heterocycle heteroc | eal k of substituted heterocyc

and, R R NIeeby, Reis7 r%l'ﬁhyme@: Xis pxygen 300205 H(EONN B Cds;rand lRa'IS rahdeti when Ry

| ndepersient hihjl RGk oG 286, R, &N I, arylal kyl,
substituted ayr)q/q? Hﬂﬁjlg heterocf)’cl Stl E'E éﬁ'@%&bpuﬁd}g

het er ocycl eal kW3”9%@@@?@@9%%@%3mtaldkwflaylngimsimctdeal kyl; R2 and. RB
i ndependent |y include hal ogen, , -OR5, -8Rs, and - NRSR6; Ra i ncl udes

-CH2R7, -C(=O NR3R6, - C(=O OR7, -C(=ORY, and Rs; Rs and R6 independently

I ncl ude hydrogen, al kyl, substituted al kyl, aryl, substituted aryl,

aryl al kyl, substituted aryl al kyl; hetgfocy@ e, substituted heterocycle,

‘heterocycl eal kyl, and 25 substituted heterdcycl eal kyl;or Rs and Rs taken

together with a nitrogen atomto whic hel/)are attached form a

het erocycl e or substituted heterocycle; 'R includes al kyl, substituted

a kyl, aryl, substituted aryl, arylalkyl}] | r{ -10 WD 02/094203 16/ 11/ 2005
/ US02/ 16963 subst it ut ed aryI pocycl e, and N substituted

het erocycle, heterocycleal kyl R, substityted heterocycl eal kyl; includes

hydrogen, cY yl, and substitut ad al kyl, heterocycle, substituted

al kyl, substituted al kyl, aryl, gubStitiNed axytRsaryl al kyl, substitut

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein X is oxygen or sulfur: Y
includes -NO, -NOz, ~C(=0)Rs, ~C(=0)ORs, ~C(=O)NRsRs, ~NRsC(=0)Rs, ~NRsSORs, and ~S(0)aRs; Zis -
10 CHrmis 0,1, 0r2; nis 1; Ry includes hydrogen, alkyl, substituted alkyl, ary!, substituted aryl, arylalkyl,
' subslituted arylalkyl, heterocycle, stibstituted heterocycle, heterocyclealkyl or substituted heterocyclealkyl,

dialkyl, and RR"N{CHz)—, wherein'x is 2 to 4, and wherein R’ and R” independently include"hydrogen, alkyl,

substituted alkyl, aryl, arylalkyl, s_ubstituted'arylélkyl, heterocycle, substituted heterocycle, heterocyclealkyl,
substituted heterocyclealkyl, and dialkyt; R» and Rs independently include halogen, —Rs, ~0Rs, —SRs, and -

15 NRsRs; Ry includes -CHaRy, -C{=0)NRsRs, -C(=0)ORy, ~C(=0)Rs, and Rg; Rs and R independently include
p hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylaikyl, substituted arylalkyl, heterocycle, substituted
o ) s heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg taken together with a nitrogen
L | atom to which they are attached fori a heterocycle or substituted heterocycle; R includes alkyl, stbstituted
alkyl, aryl; substituted aryl, arylalky), substitited arylalkyl, heterocycle, substifited heterocycle,

 20 heterocyclealkyl, and substituted heterocyclealkyl; and Rs includes hydrogen, alky!, substituted alkyl, anyl,

' substituted aryl, arylalkyl, substitited" arylalkyl, heterof:ycle, substituted heterocycle, heterocyclealkyl, and
substituted heterocyclealkyl; with the provisos that Ry is not hydrogen or methyl when Ry is phenyl, R; and Ry

are both hydrogen, Xis oxygen, and Y is —C(=0)OCH:CH3; Ry is not methyl when Ry is methyl, Rz and Rsare

- both hydrogen, X is oxygen, and Y is -NOy; R4 is not ~CH;CH,OH when Ry is hydrogen or methyl, Ry i is 7-
25 chloro, Ry is ‘hydrogen, X is oxygen and 'Y is —C("O)OCHzCHa, and Ry is not methyl when R, is methyl, Rz is

hydrogen or 7-chloro, Rs is hydrogen, X is oxygen, and Y is ~C{=0)OCH.CHs.
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ed arylal kyl, heterocycl€, heterocycleatkyl, -and substituted R4 is not
“hydrogen or ‘fiethYl when R hete+~Ycteal kyl ;" with the:provisos isbd6/tlHaf2805
i s phenywOR20%azed C(0) OCH2CH3; R4 is not methyl when R Rypcahobedobs ’
hydrogen, X is oxygen, and Yis NOX2; R4 is not -CH 2CH R3 are both
hydrogen, X is oxygen, and Y is 20H when R is hydrogen -C _0O rogen or
methyl, R2 is T 9% = o X inS : OXY _ (. H4a. . and R4
I Spbone ey A gandn i N IRt or BB BV B v

is not nethyl when Rl is neth

men or T-chloro, p, is hydrogen, X In asenth e ment Rt hod is
provi ded forEo)ocieehi: & it o2/ RRE Lon lg b on in a
war m bl ooded animal, to the ani an e tive a nt of tHA¥E. conpound .in _
an el eventh enbodi nent, a pound ot the first enbodi ment, f thod is )

provi ded for t fieptivkiCott BhbdinfehiOs komblindis PRV iimal, including
adm nistering to tﬁgganinal an effg@?ngbgﬁgﬁﬁhﬂggﬁ?ﬁ%ﬁ?n atwelfth
"conmpound of the first enbodi nent - enbodifrent, a nethod i ncl udi ng

adm nistering |b provided for treating q“thritis in a warm bl ooded ani mal ,
to the animal an eff effective anmount 1 In athirteenth enbodi nent,
conmpound of the first enbodi ment. includindg adm nistering a nethod is
provided for treating cancer in a wan -b[/g the animal an effective anount
of the conpound of the first enbodi nent'Na warm bl ooded ani nal, including a
met hod is provided for tacute respiratorly distress syndrone in , including
-admi nistering to the aninmal for t i ffettive enbodi nent. amount of

the conmpound of the first

[ 1
N
'\__,.)

R,_—I}\
Ry N xRy
5 orastereoisomer, a prodrug, or a pharmabeutically acceptable salt thereof, wherein X is oxygen or sulfur; Y is
-C{=0)OCH.CH;; Z is ~CHx- or —-C(=0}-; mis0,1,0r2; nis 0, 1, or 2, with the proviso that when nis 6, Z is |
=C(=0}~; Ry includes hydrogen, alky!, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heferocycle, substituted heterocycle, heterocyclealkyl or substitufed heterocyclealkyl, diatkyl, and
RR"N(CHy)x—, wherein x is 2 'to 4, and wherein R' and R" independently include hydrogen, alkyl, substituted
10 akyl, aryl, arylalkyl, substituted arylalkyl, heterocycle, substjtﬁied heterocycle, heterocyclealkyl, substituted
hgterocyqiealkyl, and dialkyl; R, and R; independently include halogen, ~Rs, <ORs, ~SRs, and —NRsRe:R
includes —CHer,.—C(=O)N_If\{5Rs, ~C(=0)ORy, -C{=0)Ry, and Re; Rs and R; independently include hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, helerocycle, substituted
. heterocycle, heterocyclealkyl. and substituted heterocyclealkyl; or Rs and Rs taken together with a nitrogen
15 _atom to_whi_c_:h they are attached form a heter.ocyc_le or substituted heterocycle; R; includes alkyl, subslituted
alkyl, aryl, substituted  aryl, arylalkyl, substituted arylalkyl, - heterocycle, substituted heterocycle,
7 .hetemcycl_galkyl, and substituted heterocyclealkyl; and Ry includes hydrogen, alkyl, substituted alkyi, aryl,
. substituted -aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterbcycle_, heterocyclealkyl, and
; substituted. héterocyclealkyl; with thga provisos that Re is not hydrogen or methyl when Riis phen}l, Rzand Ry
20 . are both hydrogen, and X is oxygen; Ry is not =CHzCH,OH when Ry is hydrogen-or methyl, R: is 7-chioro, Rs
is hydrogen, and X is oxygen; and Ry is not methyl when Ry is methyl, R is hydrogen or 7-chloro, Rs is -

hydrogen, and X is oxygen.
In aspects of the twenty forth embodiment, X is oxygen; or Z is —CH and n'is 1; or Ry -

N\ A\ o\
iSoj/D oroj)Q orﬁporoj/l‘g.

25 In a twenty fifth embodiment_; a compound is provided having a structure:
-14-




20t oafifteenth enbodiment, a method is blooded anima! , g includin
admi ni Ste\ﬁfb'ﬁ?m'iﬁﬁ ani'mal an effective amount -of the conpound of L6Hd k{2805
In aspects of "tHE fifteenth enbodinent, arthritis, osteodkGHPHR{1E€%63

i nfl ammat ory bowel the inflammatory di sease di sease, and asthma. may

I nclude rheumatoid In a sixteenth enbodi ment a nethod is j25 bl ooded
ani mal i nct provided for treating an autoiffamurie disorder in a warm Mng:.
adm nistering ton the aninmal an effectivg anb enbodi nent. In aspects O the
sixteenth emunt of the comand of = bogh . the the first and nultiple
scl erosi s. autoi nmune disorder includes dialpetes, asthma, |In a seventeenth
embodiment a mth e od is provided forisupgfgssing bl ooded ani nal,

i ncluding adm nistering to the animal anmN“nmune response in a warm 30
enbodi nent .an effective anount of the confpound of the first In an

ei ghteenth enbodi nent, a nethod is oV decreasi ng i ncludi ng

adm nistering to the animal an_efff ectTjve anpunt. g angi ogenesis in a
war m bl ooded In a nineteenth & o, th comppund enbodi nent, a of the first
enbodi ment. gl ucocardcoid |evels - _ﬁgﬁ is provided for treating-
a di sease associated with excessRs - !

ora sterevisomer, a prodrug, or a pharmaceutically 'abCeptable salt thereof, wherein X is oxygen or suliur; Y
includes -NO, ~NO, ~C(=0)Rs, ~-C(=0)ORs, ~C(=O)NRsRs, ~NRsC{=0)Rs, ~NRsSO:Rs, and —S{0)sRs; Z is —
) CHz-or ~C(=0)~ mis 0, 1, 0r 2; nis 0, 1, or 2, with the proviso that when n is 0, Z is ~C(=O}~; Ry is ~
) 5 NCHzCH,CHzN(CHz)z; R and R; independently include halogen, ~Rs, —ORs, —SRs, and -NR:sRs; Rs includes -
CHRy, —C(=O)NRsRs, -C(=0)OR;, -C(=OJR;, and Rs; Rs and. Rs independently inciude hydrogen, alkyl,
substituted alkyl, aryl, substituted aryl, arylalky!, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; or Rs and R taken together with a nitrogen atom to which
they are attached form a heterocycle or substituted heterocycle; Ry includes alkyl, subs_titﬁted alkyl, aryl,
10 substituted aryl, arylalkyl, substituted arylatkyl, hetefocycle, substituted heterocycle, héterocyclealkyl, and
- substituted heterocyclealkyl; and Rg includes hydrogen, alkyl, substituted alkyl, aryl, substituted aryl. arylalkyl,
substituted arylalkyl, hetérocycie, substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl.
In aspects of the tweniy fifth embodiment, Z is -CH- and n is 1; 01; Y is -C{=0)OCH,CHs; or Y is —

7N 77N
N&;or&isﬁi}orYQor@oroj/lQ.

_ 15 In a twenty sixth embodiment, a compound is pro'vided having a structure;

<

or a stereoisomer, a prodrug, or a phannaceuﬁcalfy acceptable salt thereof, wherein X is oxygen or sulfur; Y is
-NO2 Zis —CHz- or -C(=0)~; mis 0, 1, or 2; nis 0, 1, or 2, with the proviso that when nis 0, Zis -C(=0~ R,
includes hydrogen, alkyl, substituted alkyl, aryi, substituted aryl, arylalkyl, substituted arylatkyl, heterocycle,

-15-




bl ooded ani.rmal, incl ud| ng . adm ni steri ng to the ani maJ an effective anount
of -11 WD 02/094203 16/ 11/ 2005 ' PCT/ US02/.26963 t he compound of fibe/ ¥172005,
embodi menYO 04942% aspect of the nineteenth enbodi ment, tRETHIWYA6H3 i S
Cushing's disease. In an twentieth enbodi nent, a net hod is provi ded for
detecting an agent that nodul ates MF acti vi ty, I ncl udi ng contacting a
sanpl e congubstitniet getévbdfclg\m&té‘ro@ﬂeaﬂ@m‘subst@&d helglo6elbalkyy dutafkw aadJR’RMQHz)Qf whreéin agent

to rmdulate?%l er in adlfferentlal abi | an antlb(il to
b na N FF A s a0 e G SRS Ddseseinlt elettpaRnaloL. YU AhS0) DL
monocl onal sussfuled argiky, Ih&e@@cla%nmmte@ﬁet&&zcxé \naé\{:éyamyﬁmmljtém@femmeﬁm ARd udes

fusion proteins, nmutants or variants thereof In a twenty first

embodi mentdiaiky: Reand dl independentyi incude halpgensifag-ORat-iSRo dd HhRsS: rﬁ‘g inglydes -&thRr.ogat e
mar ker 5 f VCIRRLOL %@g)dwr-cm)mgﬁﬂtas tFQ%ﬁd flPﬁ&é' iy Enlaﬁdeazfyaaog@ntarkypfsub@mut ef

polypeptlde i ncludi ng contactin a suspecte

modul at i ndkdge,, sebsttesc tan g awlaﬂsy.p@uwwt mméalkm theleiocm%oél!b@ﬂﬂéﬁd dateropyslgy |
and det eCthbt@lgcyaeallﬂl' L daQlERBlbRhet ﬁgdle\élk%& R{ anﬁrp{etaﬂ’é?ll %ﬁ%ﬁl&t\htﬂ% nftr‘(gdegtaﬁ}ﬁ% Mﬂcha

control. In a second e npoun rovi
st ruct ur ethey g att.z:hgd\[oym aheterocycle RQSWUtmethemcycieRB; includes alkyl substituted alkyl, ary!
substituted.. aryl, - arylalkyl, substituted arylakyl, heterocycle, substituted heterocycle, heterocyclealkyl, and
i0 substitutéd heterocyclealkyl; and Rs includes hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkys;
with the proviso that Ry is not methyl when Ry is methyl, R and Rjare both hydragen, and X is oxygen. )
In aspects of the twenty sixth embodiment, Ry is =NCH,CH2CHzN{CHs}a; or X is oxygen; or Z is -

. N o oY
CH-and nis 1; or Ryis OT/[> oro¥Q oroY[.) orY@.

15 In a twenty seventh embodiment, a compound is provided having a structure:

or a sterecisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein X is oxygen or suliur; Y
includes -NO, -NO,, ~C(=0)Rs, -C(=0)ORs, ~C(=0}NRsRs, ~NRsC{=0)Rs, -NRsSO:Rs, and -S(O)nRs; Z is —
CHz- or-C{(=0)~; mis 0, 1 or 2; nis 0, 1, or 2, with the proviso that when n is 0, Z is -C{=0}~; Ry includes

20 - hydrogen, alkyl, substituted alkyl, aryl, substituted ary!, arylalky}, substituted arylalkyl, heterocycle, substituted
heterocycle, heleroéyclea!kyl or substituted heterocyclealkyl, dialkyl, and R'R'N(CHg)—, wherein x is 2 to 4, .
and wherein R and R" independently include hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted
ary!alkyi_, heterocycle, substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl; R; v

and Ry independently inclode halogen, —Rs, ~ORs, ~SRs, and -NRR; Ry inclides o L/
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or a stereoi éorrer, a p’rof:lrug, or a phar rraceutlcal I y accept abl e sal/t /
t her eof & is oxygen or sulfur, Y™ 15 includes -NO, -NORG6/IXAEZPAS -
-C(= C))O?S% %?%S’%Rsa “NR5C(=O)R5, -- NRGSCRR5, and - S(C»IZ{?TIQSQZélG%i*mmr ,
-C(=0Cp, mis O, 1, or 2, nis O, 1, or 2, with the proviso that when n is

0, Zis -C(=0)- I ncl udes hydrogen, aI kyl, substituted al kyl, aryl,
substituted ar ,\ aryl % |, substituted arylal kyl, heterocycl e,

substi tute ' o6 e 0oyl el 4l R; idepsndéry inkiste Apbrdder, St GHistERA kY ! .
di al kyl, and{ R R'N(CRR2) g-, Werkin 'x is stop4 %n gjr“teal n Rﬁ'an%hﬁR@!’ :

I ndependent |y include hydrogen, 'al kyl, substituted al kyl, aryI aryl al kyl ,

substi t ut eakyl? Oargy whb};lmklydf arﬂetaeﬁamﬂycslumm@mb&}ggmwt gﬂ% f;;glr @&h\g@u@j heg,ﬁ,c CIISQ

- deponen R A8 el R ot st andieiersipasthenwibiasivoge Ao wiidh
- CH2R7, C(ti®y M&Sﬁ@ched foﬁﬁ a@)e@lazyclw%&b@u% he?é?déyd@ R Reudks %fkﬁﬁsubé&g@e%mﬁea&l' y

I ncl udE h)ﬂ?ﬁg@{] substituted al kyl, aryl substitute
aryl al Ryl F‘F'uf"é Vér%"?%ﬁ”‘@? prylalkyd '@Fe&éxﬂ?l aubstiitagsheteragyled hﬁ@!’@@’d@ﬁﬂk}ﬂc loeg]
het er ocy clsgfitityd heterddgbicaft BRd Rilintiugsd h?d? ﬁ%ﬁy@u&%féy biiyl, & ‘nggf?)slﬁ’d?é&agg Qﬁlﬁﬁn

together with a nitro en atomto are attach
het er ocy c FePsHytedanialiy}, hetaros %Mﬁ’éﬂ@}‘%‘ﬁ@iwﬂﬁe&m@b’m!% angl skijstituteds heltesacydleatkyld

al kyl, aryl, swhsidchs df thtwdrtydevenfh e%b?&:r}@ﬁlﬁ i is Sﬁm&iﬁ%‘g"}l‘@sﬁ Oé/k% Eﬁlﬁ %O ¢ Bred

heterocycle - substituted hetero teroc
het erocycpﬁ%tlawiﬂ'ﬂd’ﬁH'SRG(-D)QQ%b.SJrﬁysd-Nﬁgen al kyl, substituted alkyl,

,1pubstitu a yl. . heterocycle,
4L U0t LUt B ol Bl e B b
het er ocy clheseafingluding:adeninisteting to theipatieht breeﬁecmamdumaf é«;ohqpoum hdvin the sficiét SOS t hat :
R4 is not hydrogen or nethyl when R phenyl, R2 and R3 are both
hydr ogen, Xis oxygen, and Y is --(C( O) 2CH3; R4 Is not nethyl when R, is
met hyl, R2 and R3 are both hydrogen, u\s oxygen, and Y is -NX®2; R4 is not
--CH2CH2OH when Rt is hydrogen or ne yI zR2 is 7-chioro, R3 is hydrogen,
X is oxygen and Y is -C(=0 OCH2CH3; and R4[is not met hyl when R, 5 is
methyl, R2 is hydrogen or 7-chloro, I S drogen, X is oxygen, and Y is
-C(=0jOCH2CH3. In a twenty third enbodi lfent, a conpound is provided having
a structure: R4 _ .

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein X is oxygen or suffur; Y

| includes -NO, —NO;, -C(=0)Rs, —C(=0)ORs, ~C{=0}NRsRs, ~NRsC(=0)Rs, —NRsSO:Rs, and ~S(O)sRs; Z is —
\) 15 CHyr-or-C{=0)~;mis0, 1, 0r2;nis 0, 1, or 2, with the proviso that when n is 0, Z is -C{=0)-; Ry inéludes
- hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl; heterocycle, substituted
heterocycle, heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R'R'N(CHz)—, wherein x is 2 to 4,

and wherein R’ and R" independently include hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted

.. arylalkyl, heterocycle, substituted heterocycle, . heterocyclealkyl, substituted heterocyc!éalkyl,,and dialkyl; R,

20 and Rs independently include halogen, ~Rs, ~ORs, ~SRs, and -NRsRs; Ry includes ~CH2Ry, ~C(=O)NRsRs, —

- C(=O)OR;, -C(=O)Ry, and Rg; Rs and Rs independently include hydrogen, alkyl, substituted alkyl, aryl,
_subsﬁtuted aryl, arylalkyl, substituted. arylalkyl, heterocycle, substituted heterocycle, heterocycleatkyl, and

, Substituted heterocyclealkyl; or Rs and Rg taken together with a nitrogen atom to which they are attached form

a heterocycle or substituted heterocycle; Ry includes alkyl, substituted afkyl, aryl, substituted aryl, arylalkyl,

25 substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted heterocyciealkyl;
and Re includes hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
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Z R R3 X-R - aor a stereoisoner, a prodrug, or a phar maceut i cal | y
accept abl e salt thereof, wherein X:is oxygen or sulfur; Y incllféd1A)05,
-NQ2, - CHHOPPB203C(=0) OR5, - C(=O) NRSR6, -NR5C(=0) R5, - NRQS@ZRBZIIQW
--S(OnmM3; Zis - .10 CH2-; inis 0, 1, or 2; nis 1; R includes hydrogen,
al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl, substituted
aryl al kyl , hehaegiepapstituieg hateibrgile, hetbrodcibeyicind sytstitated M&ydmalyp'lmihkpdovm that

bstitut het | eal kyl,, ~ dialk 2 t
A and g TP RRERTORRe Wiap ShisHeR KRB Buree ROLPGEST, X5 Ryeen, ono Y -7 1°
Subst i t ut &Si-GHOINACHs RS ot eyl vilek R is mBtH Teiaha Rl Bufitydtbden] X i oo, and -

substitute rk@eroc cle. heterocycl eal ky substituted heter.ocycl eal kyl, -
and di al kﬁjo' PO vhep Bria Brdragsp QFM%Md%r ihGehgmeRs is hydmgen, X ygen a9y ang
15 NRSRS; |B43(*(29¢H5@R§arfd(ﬁﬁ%%b e‘llﬁﬁl@)n WS Rethy), Fgfﬁﬂ@rﬂﬁz or T-c@\(omokg{/ h dﬁ)@éh Rgs R5 .

and R6 independently include ogen, al kyl',” substituted al aryl,
substit ut é’dYQQﬂ 9'I'dY'&r(§XF@pQ|§ka3 subst ituted arylal kyl, heterocycle,

substi t ut ed h‘ﬁ‘f ?ﬁa%ﬁt}' %’nﬁ emB&hnn0 QWhﬁé‘ksg}\‘JvHe@fw né;ﬂ@slﬁfiaf\ﬂ‘h%ﬁ%q in a warm-blooded

het er ocycl eal k and Ro taken toget nitrogen atomto
whi ch t heynlaalemdtnd!na@ﬁlwstem e the laaimak ancefiedtive amoustigfdha compeund lebihe twrplycaighth Rr
i ncl udes ‘h ensubstituted alkyl, aryl, substi tuted aryl, arylalkyl,
substitute arypalkyl heterocycle substit ut ed heterocycle 20.

het er b&ycl eal kinla thidieth embodiseitt ajmeihbdh:emre,\ndact;octrmmmgeppuc shaokl inRevaimmblibadeidanimal,

hydr ogen, I ti ,
oubst ¢ ut abapmaR itk e Bty or B BR bk e Bty ol eheBlibdee
het er ocycl eal kwa thlaylﬁh;t emblatirbent, utrmﬂ:ob\dﬁmvﬂed/td‘ erediiby rihritisi it b weineblgdedanimal, t he\l)
R4 is not en .or whe S re
iyt ogon. 7000 S6K50eho B pipaloh fecle el Bebormmaia L e aditmigibente | <
met hyl, R2 andlnﬁmlzqrse%on@@ﬁﬂbdlhmdrmaﬁbdh ssf@mv&le@fb)/ﬂﬁhg oﬁﬁtﬁr iX aiwarm-Bioded ﬁ&nals not
- CHz OH when RL .is. rogen or,_net , is 7 25 or.o,. .S rogen,
12 Ty iR g Sind e e eigve ARk D COPROMGALR WEMLFI GBI oy |
R2 i's hydr ogei a@irty irg bhsiiment RBmétBod RVRBERr troXting e ¥R Rory BitfsYsyhdrome in
C( O) OCH2CH3. -13 16/ 11/ 2005 g hiory
a warm-blooded animal, including administering fo the animal an effective amount of the compound of the
twenty eighth embediment.
in a thirty fourth embodiment, a method is provided for treating an inflammatory disease in a2 warm-
20  blooded animal, including administering to the animal an effective amount of the compound of the twenty

eighth embodiment. |n aspects of the thirty fourth embodiment, the inflammatory disease includes rheumatoid

arthritis, osteoarthritis, inflammatory bowel disease, and asthma,
In a thirty fith embodiment, a method is provided for treating an autoimmune disorder in a warm- _
blooded animal, including administering to the animal an effective amount of the compound of the twenty Q
25 - eighth.embodiment. In aspects of the thirty fifth embodiment, the autoimmune disorder includes diabetes, '
- asthma and multiple sclerosis. '

Ina thirty sixth embodiment, a method is provided for suppressing an immune response in a warm-
blooded animal, including administering to the animal an effective amount of the compound of the twenty
- eighth embodiment.

30 -' In a thity seventh embodiment, a method is provided for decreasing angiogenesis in a warm- s
blooded '_an'imal, including administering to the animal an effective amount of the compound of the twenty
eighth-embodiment. ' S +

In a thirty eighth embodiment, a method is provided for treating a disease associated with excess
glucocorticoid-levels in a warm-bldoded animal, including administering to the animal an effective amount of
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i PCT/US02/ 16963 In aspects of the twenty third enbodinment, R is .

- NCH2CH2 QBN A3439,2: or X i's oxygen; of Y is C(=0)OCH2CH3; or Y14 LINGROOGr -
R4 is o Inatwerity fourth enbodi nent, a conpound is proHEESREANAGHg a
structure: 7a EN))OR3 NX Rf R3 5 or a stereoisoner, a prodrug, or a
pharmaceut jcal |y acceptable salt thereof, wherein X is oxygen or sulfur; Y
is -C(=0) @ﬂf@%@d ofh tyenty eighth_embpdiment,. 4103n-aspent df the Oty eighth Bmbainiest, e dikaseds 2,
with the pe@MhdQistsal when nis 0, Zis -C(=0)-; R includes hydrogen,
al kyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl , het'@?@@@ﬂé,emmtaummsispioﬂdwlfcmptyepﬁriegabmtpelﬂrﬂdncmhimﬁhé(yéps@f .
substit ut 8 dialkyl, and R R'N(CH2),r-, wherein x is 2
to 4,. anggav%@tragélﬁ%émozﬁdgjﬁ ki ndependently include hydrogen, alkyl,
substituted 10 al kyl, aryl, aryl d&lkyl, Osubstituted aryl al kyl, heterocycle,
substituted heterocycle, heteroc cIeaI;yI, substituted heterocycleal kyl,
and di al kyl; R2 and R3 i ndepgndem 16l U al ogen, -R5, -ORS, -SRS, and
-NRSR6; R, includes -CHZR YRSR6, O- C(=0Q) OR7, -C(=0)R7, and Rs;: R5
and R6 i ndependently ing , alkyl, subfermmal ed al kyl, aryl,
substi%ut ed aryl, arylalR st tged arylal kyl, heterocycl e,
substituted heterocycle, heteroé’ycl eaPkyl, and substituted _
het er ocy c Wi deppaundef Fidmuiatid R6 t aken together with a nitrogen 15 atomto
whi ch they are attached for m & hetq{ocycl e or substituted heterocycle; Ri
i ncl udes al kyl; substituted 73 aryl, substituted aryl, arylalkyl,
slﬁ)sti tuted aryl al kyl, heterocycll e, substituted heterocycle,
het erocycl eal kyl, and substitut het er ocycl eal kyl ; and Ra incl udes
hydr ogen, al kyl, substituted yh, aryl, E'ybst'i éut ed aryl, arylal kyl,
substituted arylal kyl, heterdcycle, substit{t Rt er ocycl e,
het erocycl eal kyl, and substiltuted) heterocycl eal kyl; with the provisos
that R4 is not hydrogen or net when R, is phenyl, R2 and R3 20 are both
hydr ogen, aril)d X.l.s oxygen; R4 is not -CH2CH2OH when R, is hydrogen or
met hyl, RESPLobRINgagspppoungol Formula ey ogen, and X i s oxygen; and R4 is not
met hyl when R is nethyl, R2 isoliydrggen or 7-chloro, R3 is

N
E j (Formula TH)
N 0

AN o N

_ N 8]

10 wherein R; includes Ry is amino, substituted amino hydrogen, alky!, substituted alkyl, aryl, substituted ary!,
arylalkyl, substituted- arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted
heterocyclealkyl, and reacting the compound of Formula il with a compound including X-Rs, wherein X
includes C, Br, and |, and wherein Rs includes hydrogen, alkyl, -substituted alkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, heterocycle, substituted heterbcycie, heterocyqlealkyl or substituted

15 heterocyclealkyl, dialkyl, and aminoalky! RR"N{CHy)-, wherein R and R” independently: include hydrogen,
alkyl, substitted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,

heterocyclealkyl, substituted heterocyclealkyl, and dialkyl, wherein x is 2 to 4, thereby obtaining a compound
of Formula IV: |
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hydr ogen, and Xi s oxygen. In aspect s of the twenty forth embodi ment, X is
oxygen; or Zis -CH2-- and nis 1; or R4 R2"i 25 |In a twenty fitﬁt/til/2005
enbodi NneEMO 02409288 pound i s provided having a struct ure PQT/UB02IE96B6/ 11/ 2005
WD 02/ 094203 PCTI US02f 16963 | or a stereoisoner , a prodrug, or a
phar maceutical ly acceptable salt thereof, wherein X is oxygen or sulfur, Y
includes -NO -N&2, -C(=0)R5, -@&:=0 ORS, -C(=0)NR5R6, -NR5C(=0) R5,
-NR$SO2R5, and -S(OnRs; Zis - - or -C(=0)-; mis 0, 1, or 2; nis O,
1, or 2, with the proviso that whef nis 0, Zis -C(=0)-; RLis - :
NCI-lZCI—lZCI—lZN( CHB)2 R2 -and R3 inde dently i ncl ude hal ogen, -R5, -OR5,
- C( =0 NEoR@)a IV)IC( =0) OR7, - C(=0) R7,
and R8 Rs and R6 i ndependent |y {i ncl udle hydr ogen, al kyl substit ut ed
al kyl, aryl, substituted aryl, substituted aryl al kyl ,
het er ocycl e, substi tuted het eraocycNe, 8t erocycl eal kyl, and substituted

: et her wathanltrogen atomto which
they are attached forma hete Sups ted heterocycle; R7
i ncludes al kyl, substitut : ,  Ribstituted aryl, arylalkyl,
substituted ar yI al kyl, h substituted heterocycle,
het erocycl eal kyl , and i er.ocycl eal kyl ; and R8 i ncl udes
hydr ogen, al kyl, substitut ed al kyI 1 arylc,) substituted aryl, arylalkyl,
substituted aryl al kyl, heterocyclel substituted heterocycle,
het er ocycl eal kyl , and substituted 'ﬁ‘bt erocycleal kyl. In aspects of the

twenty f|\flﬁe|%|n€ﬂimﬁﬂpdﬂmliﬂ-‘orﬁulaWlsﬁl%lef@mébdéall\m:lﬁhlbltﬁrr Y is -C(=0)0CHCH3i or Y
is - R3, XR "1 N®2; or R4 iso, ' o -'~ or

in aspects of the thirly ninth embodiment, Ry is \rl) or Yl‘} ﬁ)£> or

TN\

o =

5 In a fortieth embodiment, a process is provided for preparing a compound including the steps of
reacting a compound of Formula Al:

(Formula Al)

with a compound of Formula !I:

(Formula IT)

. : : N
10. . thereby obtaining.a compound of Formula Alll:

- -20-




In‘ a twenty 5| xth enbodi. hent a conpound is pr OVI ded haV| ng -a structure:

. l}%’%) RN3 -XR ~ R3 or a stereoisoner, ‘a prodrug, or al6/11/2005
phar mace 8%(1]34993accept abl e salt thereof, wherein Xis oxygavuseneesfur Y is
-N®2; Zis -CH, or -C(=0)-; mis O, 1, or 2, nis 0, 1, or 2, with the
provi so that when nis 0, Zis -C( =0)-; R includes hydrogen, alkyl,
substituted al kyl, aryl, substitaged agyl aryl al.kyl., substituted
aryl al kyl, heterocycle, -15 16/ 11 65. WD 02/ 094203 PCT/ US02/ 16963
substituted heterocycle, heterocyclealkyl or substituted heterocycl eal kyl,
di al kyl, and R R"N(CH2), - -, erei is 2to 4, and wherein R and R
i ndependent ly include hydrogen I ky substi t Fopsbladilyl , aryl, arylal kyi,
substi tut ed-aryl al kyl , heterocy | e, bstit ut ed heterocycle

ro cleal kyl, and dialkyl; R2 and R3

-OR5) -SR5, and - NR5RG6; R4 i ncl udes
C(= 0)”27, and Rs; R5 and R6 independently
iwed  atMyl, -aryl, 'substituted aryl,
aryl al kyl , - substituted ar hetgr occhPe substi tuted heter ocycl e,
het er ocycl eal kyl , and sub: het procycl eal kyl ; or R5 and R6 taken
together with a nitrogen atm#0 I Chx, L hey are attached forma
het er ocycl e or substituted heteroc'§c| e; R7 includes al kyl, substituted

al kyl , ar wherein Buibchudes Ritie dming )shbsntﬂtwérﬁ:hohwhrogeﬁtﬁﬂ(ﬂ bﬁbﬁﬁtﬁéﬂ eﬂtfyl{ bl &ibkhtuted anyl,
het er OCyC%arZI VE gﬁt@# tg@ 'P ter oc r oc%cl eal kyl, and 10 substituted
het er ocyc 2k cﬁ'% %)f&l?s% iglogxsle, he 'B@tcle@"ﬂl ed oyuksfilutedar y | |

s\g}st itut bmbmyqdalky! 2anyl Iredclifig | the - compound of Formula Allt with a compound including X-Rs, wherein X

5  includes CI, Br, and I, and wherein R includes hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,

arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclgalkyl .or substituted

heterocyclealkyl, dialkyl, and aminoalkyl RR*N(CHz),—, wherein R’ and R* independently include hydrogen,

alkyl, substitted - alkyl, aryl, arylalkyl, subslituted arylalkyl, heterocycle, substituted heterocycle,

: heterocyclealkyl, substituted heterocycleakyl, and dialkyl, wherein x is 2 to 4, thereby obtaining a compound
10 of Formula AlV:

het er ocycl eal kyl , substi t ut ed

i ndependent |y |nclude hal ogen, - R5N
-CH2R7, 5 C(=O) NR5R6, -(( 0)CR7
|nclude hydr ogen, al kyl,

o Ry

(Formula AIV)
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substituted arylal kyl, heterocycle, substituted heterocycl e,
het erocycl eal kyl , and substituted heterocycleal kyl; " with the p16\/|a310/26915

R4 is noWordi203when R, is nmethyl, R2 and R3 are bot h hydragenieoeand X i s
oxygen. In aspects of the twenty sixth enbodinent, R is
-NCI-|ZCI-|2CI-|2N(CI-|3)2 or X is oxygen; or Zis CH2--aridnis 1, or R4 is
o'er or 0 or O}ilb idip r@t bm&aﬁﬁm%ﬁﬁ@dﬂﬁé&e@m%ﬁd&ﬁﬁﬁ' is @roﬁﬁﬁmuﬂﬂhdgsa mﬁe@w ged

havi ng a structure: a Sstereol soner,

prodrug, d&soger HP%@'PTM{E&R&W@%'F Weﬁ@@p@%aléowplﬁonﬂwﬂlw MIF iphibitieg fﬁmw% andxy gen

or sul fur g gXg fok Rzl Q%meégg)or disbr%@whereﬁ(tm%%s no%a@&B%IF mﬁﬁuﬂn@k@ﬂﬁ@ms

- NR5C( =0) R, I RS S0? , S(O,,, Rs % mis 0, 1,
or 2; nis 0, mafey @conwemlapdmet @phﬁwa:@wﬂcahawmmm@n rsnprovgied) forzeat@ adiseaggor. R

i ncl Udfs ARordbY ARGOAF i J%Ellﬁ%(/qem? BRdniddbied ¢ C:*ﬁé‘ﬁon m@%ﬁnl)g a ti’@?binﬁg;{%ﬁ ufld é{r{d’
aryl al kyl , substituted ar het erocy eterocycl e,
het er ocyc R rejected idrom e graup mnssimmeftmnmda! andilinfgrhmataty augwaqn-umwem NeigH2) -

Bl yr | supirpefy St ORRANG Shiyhr IS, Sorlg AT ﬁgﬁtdhér-yﬁﬂf“"é%%‘)ge“

al kyl ,
het erocyclnmuncsuﬂpsatsw&dﬂgsd het erocycl e, heterocycl eal kyl, substituted

gl e CE VR AR SRR T S ey
PCT/ UK02/ dsfﬂﬁ&iescnphon To this end, various references are set forth herein which describe in more detail certam
procedures, compounds and/or compositions, and are hereby incorporated by reference in their entirety.
Brief Description of the Drawings )
-..Figures 1A-1B are scanned images of an autoradiogram -demonstrating antibody
immunoprecipitation with an anti-MIF monoclonal antibody (Figure 1A) and anti-MIF polyclonal sera (Figure
15  1B}in.cylosolic extracts (C) as well as conditioned media (M) of THP-1 cells following LPS stimulation and
treatment with various micromolar concentrations of compound 7e. Also depicted are the resulls of
- tautomerase activity detected.in.the various:fractions. Plus signs:indicate taufomerase: activity, minus signs
indicate no detectable activity, and +/- signs indicating partial activity.
Figure 2 is a graph depicting enzyme linked immunosorbant assay (ELISA) results following
20 - ftreatment of LPS stimulated THP-1 cefls with five énalogs of the presently claimed composition. The ability of
each analog to inhibit monoclonal antibody binding is depicted and is dose dependent.
Figure 3 is a graphicél representation of the immunoreactivity of MIF in conditioned medium using
"ELISA following stimulation of THP-1 celis with LPS and addition of 10 M compound 7e at various times )
~ during culture. In this Figure, LPS was added at time point zero, while compound 7e was added at 0, 2, 4, D
25  and 6 hours following LPS treatment. Six groups of THP1 cells were empioyéd. in this experiment, all cultured
under standard media conditions, At the initiation of the experiment, buffer only was added to Group 1 cells
and butfer containing compound 7e was added to Group 2 cells. Compound 7e in buffer was added to each
other group at various times thereatter, Group 3 at 2 hrs, Group 4 at 4 hrs, Group 5 at 6 hrs and Group 6 at22
frs. Samples were taken from each group at the indicated times after buffer or buffer plus sample was added
- 30 and assayed for detectable levels of MIF usmg the anti-MIF monoclonai antibody. [n the absence of .
- -compound (Group 1) the level of detectable MIF increased throughout the tlme course of the experiment. in
the presence of compound detection of MIF is blocked.
Figure 4 is a graphical representation of an ELISA-based experiment, following the effect of
- compound 7e on MIF detection. In this experimental design, the test sample is pre-conditioned cell culture
35  media, clarified of ceflular debris. The starting concentration of MIF in the test sample was calcutated 1o be

9.




; R5 and R6. |ndependently i ncl ude hydrogen, -al kyl-, Substltut ed aI kyl )6 ,
substi t utyg g 2759'50‘ aryl al kyl, substituted arylalkyl, heterocyclel6/11/2005 -
substituted hetérocycl e, het erocycl eal kyl, and subst i t utRGE/US02/16963

het er ocycl eal kyl ; or R5 and R6 taken toget her with a nitrogen atomto whi ch
they are attached forma heterocycle or substituted heterocycle; R

i ncl udes aﬁnagﬂhma@n&mfmlut@mmnm addenk af Ivaryifig tirels siftértbedimnihg ancybationsat Breal KSedch

ot e ocyc P btn lated B 1A So mBltBSHilals edentine ol g s peermigen
hyg ; ?Ig '?lr.:t eaI kyl F!gulsatﬁbls B |bartgmtr:_l r?ekgnhng the M’gt;vle ?ﬁfﬂd’fhwef glrd%egf né lcondidnkd Mkdi trom
ﬁgt er ocycl ‘%a?({y}q 7 t%tad E’@@?& "ﬁt’ﬁé@ ﬁWﬁ?B@? EMpaEd {1 a coptypl % B@F{‘!'ﬁ'@?" drat yagenot

t wenty 5s e\ﬂeetedtwnthmtnadmp@m as mbasingt wmcm%g&tm&sws Weslem bﬁt&%@@n@ sald Z
OCH2 ;o or YiIs -NO2 In a twenty

is -- CH2-- and n ;
ei ght h emfggp?;eaﬁpeasarem%m Eﬂt&?i’ B for reducing. MF act | VI ty in a
patient in needﬁgur“e b &/aaf graph Rpleb@hi Rl bR prbdalt ib & Elrb‘ﬁﬁﬂﬁédt Qﬁﬁs
effective ai%?eg %ﬁg corrpound ha'f/g?lhegﬂt he str Bct Ur’e L a%ﬁl\@ tmd
a stereoi 46 2 155 Gd ingered BAW 264ohrelisramenred te aanigol ecd penviatinithat wasinpt tiented kybf
V\her ei n Xmes:o:ﬁpfompés r@e’asnﬁéd BYULISAY The M aAe Jg@a 'W‘%le
O@b\' - NRsCf INA T e pah %pé? rales etem s ‘%%? o
mis 1 megsuregby &L SAgn!bebojtomgqnelg with the.proviso that when n is 0, Z | s
-C(=0)-; Rl ing dr@eﬁ&ﬂBYa‘?er @1 al -k substituted
aryl , ar yl al kyl ; substit u r&%ﬁaﬂpﬁsucﬁiﬂé(? g%%@?n of %Tﬂ?g%r%d? gguse serum
het er ocyCTO@W’“ﬂéﬁ@eﬂ@}eél Etatttlkly bf @mpemtbge i(Figurecyd) hedtrairgam,ge ladraihibtyalion ali2almgydf, and
R R N( CH2otmoun¥REE d R' .independently
i ncl ude hydrouggﬁ@( §Tr 7'?5 hésu%sa%elo eﬁ?‘%%%%% ?p%@qﬁ Ql”é}t al kyl , substituted
aryl al kyl , het@uteoﬁlﬁlaegfapblmjsﬂpresmam MGELISAGJetﬁﬂéCBMIF r&le&setmmsé Sardnk yil various
substjst ut d d al ndent |y
i ncl uéte tf?lféogen 9%@&@3@“9 lé\éﬁ%enteé&ss F}‘ﬁ?ﬂ J‘%@W'ﬁl%%ﬂ R7, :
- g( =0) NR5R6, Figues S&pBigraphically Hh@)rﬂe ,ELISPJ date®f sdriim MIFdcoRGenirdiBiRNR ngtanﬁ\)emourecl ude
. hydrogen, g3yl 10 rﬁgﬂgﬁé haﬁenge @lgurz GA) or 3 dhndlized serum MIF four hours following a 5 mg/kg LPS
challenge {Figure 9B) in the presence or absence of compound 7e (0.4 mg/ 20 gram mouse). _
Figure 10 is a graphical representation of ELISA measurements demonstrating the -comelation
20 between serum IL-1B levels in (pg/mi) versus serum MIF {ng/ml) five hours following LPS/Galactosamine
stimulation of female Balb/c mice. ‘
Figures 11A-11B are bar graphs fliustrating ELISA detection of IL-1B and TNF-a four hours following
- LPS (6 mg/kg) stimulation and the presence or absence of 20 mg/kg. body weight of compound 7e (i.p.).
Figures 12A-12C depict cumulative survival versus survival time (hours) {Kaplan-Meier Assessment
25 - of Survival) for Balb/c mice following i.p. dosing with 20 mg/kg of compound 7e or control vehicle at the time
© of LPS(2-mgkg (12A), 5 mg/kg (Figure 12B), or 10 ma/kg-(Figure 12C)) and D-galactosamine (50 mg/kg)
treatment. Each experiment included thirty mice with _ﬁfteen receiving the control vehicle and fifteen receiving.
the compound of interest.

Figure 13 is-a graph. illustrating survival time of 25% of mice versus LPS concentration {(mg; Sigma
30 055.85) and D-galactosamine {50mg/kg) in the presence or absence of compound: 7e (20 mglkg body
. -_weight,). The data represent the averaging of six expetiments using thirty lr.:ice:each-.
Figure 14 represents the experimental protocol for testing MIF inhibitors for inhibiting arthritis in a -
- collagen-induced arthritis mice model.- Compound 7e was given two times a day for four days.
Figure 15 is a bar graph illustrating caliper measurements of paw thickness as. representatwe of paw
35 edema on day 74. Values are expressed as the Mean +/- SEM for ten animals. per group. -
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substituted aryl, arylal kyI substituted arylal kyl,. het erocycl e,

substituted heterocycle, heterocycl eal kyl , and subst i tut ed 16/11/2005
het er ocyw@eddoyios or R5 and R6 taken together with a nit POgaISozteosn t o whi ch
they are attached form a heterocycle or substituted. heterocycle; R

I ncl udes al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl, 25

substituted ar Bﬁgﬁaleéquﬂﬁﬁ %Feq{apiﬁé(ﬁﬁk ﬂwéc?rg%ﬁ '(#]ququA)réﬁa Wp@%%m levels in mouse

het er ocycl eal kyl”, "and substit rocycl eal Kyl I'ncl udes
hydr ogen, saiakfdol Jagen iisiueadadhribeimiad ssymeasusadypy ELISA Distups are @@re@ﬁegz ps thedyiean A1 REM of

subst i t ut %gveﬁ‘ JB{}}% k(%'dn rolg délr%m bt l%étcrznowgﬁ aééq op%nﬁ\ 4‘ﬁ %%Iﬁs NadéiRibcek0

het er ocycl erocyc rocyc ubStituted .
- het er ocycladlatikyice, and compaubd7epepreserdctreaeth@M mid@4 | s not hydrogen or met hyl when

R, is phenyl, R2 and R3 arﬁ‘bgég hﬁg g8 0p I and Y is -

C(=0) 2CH3; R4 is not ﬁﬂﬁ‘%—rﬁéﬁwnd R3 are both
hydrogen, X is T@e@l@whg deseription andexampleiusiRde a meferet emizidREhizOthe plagent iRentios in
hydr ogen aor [-CF I S h dr ogen i's
Loy o ek Thdtst i e bl iscouhe (it hreis eyiong i NEAAR L s, >

- 7-chi or o, inkEhtidrthdd e émﬂmﬁasse& byﬁssc@peygwordn@adue\ﬂescﬁpmﬁéfwmmmm shouldwent y
ni nth enbodi nent, a net grow ded for treating inflammation in a

war m bl ooﬂ@BEde&WP‘htﬁf'm“q‘WﬂfdﬁfW PR EWPRr i ng to the animal an effective

amounjg of the gEMNAUNGhdSEtaAdg tHe\PRIVY &ibBdiiéhts, QAR BLARTINE arebl@w@dhbrbmt ieth
enbodi ment, a nmethod is provided for treating septic shock in

war m bl ooded amerem "MIFiapipityi ¥ Hepd erei if 2hreaditer) at“b's p3ed il Q'Pé[la'yéﬁnsé-f'?c@'elﬂg ve
amount  of b |Iﬁl&ﬂﬂp r?QerQJ arl 3 éﬁe W&c‘( m@dlﬁébtz;‘leﬁdm%h BERbcrophdg miyrdtibi |ﬁﬁlbﬂorfy| rst-)

enbodi nment, IS provi treating arthritis in a warm bl ood ed’
ani mal , |mf¢rud¥\wgrdmirn WIF sactiity mglum. buteis et Imted de ighitfitiog 1 of \eacrapRsa MMigstion, h e

corrpoUnd Blio rﬁé?fsata}gﬁ@f) ge 'uQ M@tm%achﬂoﬂe eﬁdEﬁbM Ydnef SRek, HbRmbieRNt . a

met hod i s provi ncer ooded ani mal, 15
i ncl uidi ngglnachmnmldscwntemgw&m meuctm afttiymidine éntérpasativn istodTd dibroblasts, mwm@ﬁ%und

of the t %prtnﬁ g&&ﬂhﬁmﬂ% rebb' In-a thirty third enbodinent, a method is

provi ded g acu iratory distress syndrone in -
‘ The term “export,” as used herein is a broad term and is used in its ordinary sense, including, without

flimitation, to refer to a metabolically active process, which may or may not be energy-dependent, of
transporting a transiated celiular product to the cell membrane or the extraceliular space by a mechanism
20 - other than standard leader sequence direcied secretion via a canonical leader sequence. Further, “export,”
unlike secretion that is leader sequence-dependent, is resistant to brefeldin A (i.e., the exported protein is not
transported via the ER/Golgi; brefeldin A is expected to have no direct effect on trafficking of an exported
protein) and other similar compounds. As used herein, “export” may also be referred to as “non-classical )

-secretion.”
) 25 The term “leaderless protein,” as used herein is a broad term and is used in its ordinary sénse,
including, without limitation; 1o refer to a protein or polypeptide that lacks a:canonical leader sequence, and is
'- exbﬂoned from inside a cell to‘the extraceflular environment. Leaderless proteins in the extracellular
environment refer to proteins located in the extracellular space, or associated with the outer surface of the cell
membrane. ‘Within the context of preferred embodiments, leaderless proteins include natirally occurring
30 - proleins, such as macrophage migration inhibitory factor and fragments thereof as well as proteins that are P
' engineered to lack a leader s_eqqence and are exported, or proteins that are engineered to include a fusion of
'aleaderiéss protein, or fraction thereof, w:th another protein.
The term “inhibitor,” as used herein is a broad term and is used in its ordinary sense, including,
. -without limitation, to refer 10-a molecule (e.g., natural or synthetic compound) that can alfer the conformation
35  of MIF and/for compete with-a monoclonal antibody to MIF and decrease at least one activity of MIF or its
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‘a war m bl ooded ani nal , ’ncl udi ng admi ni stering to Lhe ani mal an effective

“amount of_ t he corrpound of the twenty eighth enbodiment. “In a thb/iy£2006h
enbodi meffO 209804, i s provided for treating an infl anm@Carusodieehse in a
warm 20 bl ooded animal, including adm nistering to the animal an effective
anount of the conpound of the twenty eighth enbodinment. In aspects of the

thirty f ouwxpot fmmtmchllmsmbmpateheo amtyafrﬁniomwmdla&mseﬁ maqdrmi@s I blﬁéﬁmhiﬁl 511
arthritis,. bowel di seasge, ast hpa.

PRy b B SR dinaton apdltnioBt Y erariihers i Seelely Saa S it

di sor der iamoint viMIFmeldumRaIME agtiitydtlin M!Fﬁfdtélfﬁdei&te@gﬂh&lhﬂér@rah@& inr@eelil@y danTal
an effective a ﬁ'\% f the corroound of the twenty 25 eighth-enbodinment. In

aspects of“Fhe by Wﬁ?é?ﬂassWWOHﬂﬁdG#tMFﬁénmﬂgforder i ncl udes
di abetgs, ast hmemﬁﬁﬁﬁir@ébén't ‘Fﬂs‘ﬁseﬁ%@ﬁlﬂsdb?oad lefin Ghalidliskd i Jt§brﬁ‘rﬁ%s@ﬁgéqg?

met hod is provided for suppressing an inmmune response in a

ani mal ,- i HefloudimitRiom inefer t%@”éﬂphﬂ"etthﬁt leé Méfia Inpludingdnhibiths. ect i ve anount - of the
compound of thg generalt M RSGI N ARATERGoicad Bith & TR B nREHE M iy the
enbodi nent, a ne I'S provi cr easl Ng angl ogénesis In

bl ooded aﬁ?aﬁﬂﬂ"tOff“W%mhﬁgMﬁ:dﬂﬁmﬁmf@mmg to the ani rral an effecti ve armunt
of the conpoun

enbodi ment, a i Cgﬁag%jsﬁjs]é E@@{r/%ﬁdee"g 0 @%’ﬁg{ %@?&n%pé rg@dgd gighm géeglhﬁov\ﬂgh
excest) gstudwesiial anddibll | evels in a warm bl ooded ani mal, incl uding

adm nistering to the animal - an effective gnount of -18 WD 02/094203
'16/11/ 2005 PCT/ US02/ 16963 the conpound @T the twenty ei ghth enmbodi nent.
E'\r))an aspect of the thirty eighth enbodi pHgt, the disease is Cushing's
disease. In a thirty ninth enbodi ment, prdess is provided for preparing
a compound i ncluding the steps of ) -

15

(1b)

including' stereoisomers, prodrugs and phanﬁaceuticaﬂy acceptable salts:thereof, wherein; X is oxygen or
s sulfur; Y is -NO, -NO,, ~C(=0)Rs, —C(=0)ORs, ~C(=O}NRsRg, -NRsC{=O)Rs, —NRsSOst. or -S{O)mRs, Ziis —
20  CHr-or —C(=0)~ mis 0,1, or 2; nis 0, 1 or2, with the proviso that when n is 0, Z is ~C(=0)-; Ry is
' hydrogen, alkyl, substituted alkyl, aryl, substituted ary!, arylalkyl, substituted arylalkyl, heterocycle, substituted
-hetgrocycle, heterocyclealky! or substituted heterocyclealkyl, dialkyl, or aminoalkyl RR"N(CHz)~ wherein R’
and R are independently hydrogen, akyl, substituted alkyl, ary!, arylalky!, substituted arylalkyl, heterocycle,
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reacting a conpound of Formula I: 'ormula 1) 5 with a conpound of Fornul a
1 (Formula’ I'l) N thereby obtaining’a compound of “Forrmula |1116Ki1F62605a
[1i1) 10 wiheoRionor®3 i ncludes R is am no, substituted am popThKesaeen, al kyl,
substituted al kyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl , heterocycle, substituted heterocycle, heterocycleal kyl, and

bstituted, ., | kvl,: ' , | bl
gL A SR RS MBS R YRR B3 4
whelr ei n Rdand Rﬁdmﬂde&nﬂaymﬁ?@amndabklyépeidﬁ?ﬂysﬁbg{mbﬁ. —@leyﬂiRs' oBNR:Rs, ?lﬁhﬁ'ﬁﬂ?u{ ed.
, ar : ed_aryl a .. heterocycle...su a
ﬁ(ra%/er ocyc&(:%)ﬁ%‘kqér%%?@%’aﬁf@'?b?’yé”hb%%ﬁdt%t% % afie PLf! %?Pirsaida%’gﬂ%,g"eaﬁ’eé‘f'&y| ,
ﬁng am nOaiy&?@fn,B!kﬂNulﬂﬁh@B Alkyl, awhsubStituted Bryl, aalkyiR subistitatexparytalia hdterocyale; bubstituted
ydrogen, . a

|, substituted, al kyl, aryl, arylal kyl, sybstituted .

LYol Ryl reRionbpdepiraea pobta ietay bl s o R e Jepbrroth i irogen
subst i t ut efbrte WREHRS) GreSithdhéd omPa Retdidcididof substiNREY IRxeRocyclel Ry 1 alkyl, shibstituted ralkiay
obt ai ning a conpound of Fornula IV: -19 WO 02/ 094203 R4 ergint
conmpound of Formula IV is suitable for use as a MF inhibi tm@G@OOS
. PCT/ US02/ Bebebstiuied gerh anriaisyl. sabstituied antialiovk Reterqoyplensubpiitipdinglereeyclera ts" 0> ‘o7 or a_
_or y o _ . _ _ o

\'Q, \Q heterocyclealky! or substituted heterocycleatkyl; and Rs is hydrdgen, alkyl, substituted

alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycie, substituted , heier_dcycle,

10 helerocyclealkyl or substituted heterocyclealkyl; with the provisos that: Ry is not hydrogen or methyl when R, -
is phenyl, R2 and Rs are both hydrogen, X is oxygen and Y is ~C(=0)OCH.CHs; R4 is not methyl when R is J
methyl, R, and Ry are both hydrogen, X is oxygen and Y is -NO; Ry is not —CH;CH.OH when Ri is hydrogen
or methyl, Ry is 7-chloro, R; is hydrogen, X is oxygen and Y is ~C(=0)OCH:CHj; and Ry is not methyl when R
is methy!, Rz is hydrogen or 7-chloro, Ry is hydrogen, X is pxygen and Y is —C(=0)OCH.CH;. in certain

'15  embodiments, one or more of the provisos may not apply.
' In a preferred embodiment, methods are provided for reducing MIF activity in a patient in need
thereof by administering to the patient an effective amount of a compound having the following structure (1)

and/or {Ib):

20
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In a fortieth enbodi rne*ntj a process is provided for preparing a compound ‘
d NEFIM2R05 -

i ncl udi ne the steps of reacting a conpound of” Fornula Al:
Al) OH wiYR0Z09%YBround of Fornula 11: O R3 (Fornula It) MCIUSOR@96DyY
obtai ning a conpound of Fornmula Alit: -20 WD 02/094203 N' -~-O (Fornul a M)

16/ 11/ 2005 PCTIVS02/ 16963 wherein R3 includes R4 is am no, substituted
am no hydrogen, al kyl, substituted al kyl Rqaryl, substituted aryl,

aryl al kyl, substituted arylal kyl, het er odycl e, substituted het er ocycl e,
het er ocycl eal kyl , and substituted hete b%yclealkyl; and reacti-ng the
conmpound of Formula AMwi th a conpound inclfding X -R4, wherein X 5

i ncludes d, Br, and 1, and wherein R4 inclliudes hydrogen, alkyl,
substituted al kyl, aryl, substituted aryj; aryl al kyl, substituted
arylal kyl, heterocycle, substituted hetefocycle, heterocycleal kyl or
substituted heterocycleal kyl, dial = vi noal kyl R R'N(CH2) x-,
wherein R and R' independently j ogen, al kyl, substituted
al kyl, aryl; arylalkyl, substiRem |, heterocycle, substituted
het er ocycl e, heterocyclealkyl Abs é~het er ocycl eal kyl, and di al kyl,
wherein x is 2 to 4, thereby obtagnlng a“conp Unc .

(ib)

_ 5  including stereoisomers, prodrugs and pharmaceutically acceptable salts thereof, wherein: X is oxygen or
\) -~ sulfur; Y is =NO, -NO3, ~C{=0)Rs, ~C(=0)ORs, ~C(=O)NRsRs, -NRsC{=0)Rs, ~NRsSO2Rs, o -S(O)mRs: Zis~
CHe- or ~C(=0)~; mis 0, 1, or 2; nis 0, 1 or 2, with the proviso that when n is 0, Z is ~C{=0)=; R: is
hydrogen, alkyl, substituted alky}, aryl, substituted aryl, arylalkyl, substituted arylalkyi, heterocycle, substituted
heterocycle, heterocyclealkyl or substituted heterocyclealkyl, dialkyl, or aminoalkyl RR'N(CH:)— wherein R’
10 and R" are independently hydrogen, alkyl, substituted alkyl, aryl, arylalky!, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, or dialky!, and wheréin._x is2104; R
and R, are the same or different and are independently, halogen, -Rs, ~ORs, —SRs or -NReRs; Re is ~CH:Ry, -
C(=O)NRsRs, —C(=0)}OR;, ~C(=O)R; or Rs; Rs and Rg are the same or different and are independently
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalky), heterocycle, substituted
15 heterocycle, heterocyclealky! or substituted heterocyclealkyl; or Rs and Rs taken togefher with the nitrogen
| atom to which they are aftached form a heterocycle or substituted heterocycle; R;is alkyi, substituted alkyl,
| aryl; substituted aryl, arylatky!, substituted arylalkyl, heteroéycle, substituted heterocycle, heterocyclealkyl dr
:) . substituted heterocyclealkyl; and Rs is hydrogen, alkyl, substituted afkyl, aryl, substituted aryl, arylalkyl,
~..  .Substituted arylalkyl, heterocycle, subsﬁtuted.'heterocycle, heterocyclealkyl or subsu‘_ttned' heterocyclealkyl;
20 with the provisos that: Ry is not hydrogen or methyl when R, is phenyl, R; and R; are both hydrogen, X is
. oxygen and Y is ~C(=0)OCH,CH;; Ry is not methyl when R; is rhethyl, R; and R; are both hydrogen, X is
oxygen and Y is -NO3; Ry is nat ~CHCH,OH when Ry is hydrogen or methyl, Rz is 7-chioro, Rs is hydrogen, X
is oxygen and Y is ~C{=0)OCH,CHs; and R4 is not methyl when Ry is methyi, R, is hydrogen or 7-chloro, Rs is
hydrogen, X is oxygen and Y is —C{=0)OCH,CHs. In c_ertéin embodiments, one or more of the provisos may

25  notapply. _ B
As used herein, the abpv_e terms have the following meanings. The term “alkyl,” as used herein is a

7 broad term and is used in its. ordinary sense, including, without limitation, to refer to a straight chain or
| branched, noncychc or cyclic, unsaturated or saturated allphatlc hydrocarbon containing from 1 o 10 carbon
atoms, while the term “lower afkyl” has the same meaning as alkyl but centains from 1 to 6 carbon atoms.

30 Representahve saturated straight chain alkyls include methyl, ethyl, n-propyl, n-butyl, n-pentyl, n—hexyl and
' -27-




10 of Formula Al'V: O RS3: N (Formula Al'V) R4 wherei nthe conpound of Fornul a
IV is suitable for use as a MF inhibitor. in aspects of the fol6i/dth/2005
enbodi mewio 02/844d0s or 16/.11/ 2005 WD 02/094203 PCT/ USQ2/ 1p8HBsdImedssf Orty
first enbodi ment, a pharmaceutical conposition is provided for treating a
di sease or di sorder wherein MF is pathogenic, the pharnmaceuti cal

conposi ti ncl I i r £at.

comPos |9 RS o4fed BRSBTS St P b SRS,

acti yidt)é liked Refrevehtptive astoraeld eyelo dikyie mtludeacyplhﬁﬁpymmmﬂ,abycbmmbsydia'h@ty! is
rovi de r treat| sea r i C;

!to he phar eyiapropyl %&%ﬁ‘g’f“ﬁ"l 0 2?Vﬁ@|i"%ﬂm -Sﬁﬁyc%ﬁqul ?fﬁ tﬁ?ﬂi n&l‘:@ Egré]%fpgﬁp a

drug sel egkpglinéhide EydidpentéRyl QHPcyeIBSéngt biithe fike TGt alkyld, died reaeﬁéd toi a8 homrivoglicor y

drugs, _anti-infective drugs, beta stinulants, .sterojds, ygh st%glpy?s

ant i cahcefingss b inclyde; diAgd 6?'1]’@@003@@&'9% siigh 75 Secaliy ang ‘?‘#"F‘@“@F u aSatuH

| MTUNOS UP R M Gealt IS oublk REHible BEHE RtREH a@é@ﬁ@b%@t&nsﬂ%n@@ﬁ%taﬁ “bikepyieof
wi |l be apparent upon reference to the follow ng detail ed descrlf)tlon

To this e?ﬂtkynvbaesp@wly} depresenielvg staight ehaip anmmhqqélk@wh ingHdeathyiged eRPHEY: I nor e
detail ce n C: / [ y eb
e ot por aPahi2bBECERUYER 1B RRAD Lol COHRAR JrhcRiF2 ARG, 21 AmAfhCbY
Dr awi Ngs ?blg@mle@dlﬂ)ﬂllwﬂfalﬁ epstenilive glraighbdels a@;fbramhed@kmlampl regehlennRIPRYRY.at i ng

TR ot aleRERAG, (ehii Sfbml. ol by Pl ECT P00 T extracts o
(O as wel | asThedemi‘anyl, baﬁadedmmras ¢ latpacbtfermTaﬂﬁus]use,(b!h ftssordingiry senben igcluding, without
stimilati If?rﬂat%n,qo refer to an aromatic carbocyclic moiety such as phenyl or naphthy!. _)
The term 'arylalkyl,; as used herein is a broad term and i5 used in its ordinary sense, including, *
without fimitation, to refer to an alkyl having at least one alkyl hydrogen atoms replaced with an aryl moiety,
15 suchas benzyl, ~CHy(1 or 2-naphthyl), <(CHz):phenyl, —{CHa)sphenyl, ~CH(phenyl)z, and the like.
The term "heterbalkyi,"as used herein is a broad term and is used in its ordinary sense, including,

without limitation, to refer to an aromatic heterocycle ring of 5- to 10 members and having at least one
heteroatom selected from nitrogen, oxygen and sulfur, and containing at least 1 carbon atom, including both
mono- and bicyclic ring systems. Representative hete_roaryls include (but are not limited fo) furyl,
20  benzofuranyl, ‘thiOpheny!, benzothiophenyl, pyrrolyl, indolyl, isoindolyl, azaindolyl, pyridyl, quinolinyl,
isoquinolinyl, oxazolyl, isooxazolyl, benzoxazolyl, pyrazolyl, imidazolyl, benzimidazolyl, thiazolyl,
benzothiazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl, phthalazinyl, and
quinazolinyl. | |
The term “heteroarylalkyl,” as used herein is' a broad term and is used in its ordinary sénse,
25 including, without fimitation, to refer to an alkyl having at least one alky! hydrogen atom replaced with a
o 'hetero'aryl moiety, stich as ~CHypyridinyl, ~CHzpyrimidiny!, and the like.
“The terms “heterocycle” and *‘heterocycle ring,” as used herein, are broad terms and are used in their
ordinary sense, including, without limitation, to refer io a 5- to 7-membered monocyclic, o 7-fo 14-membered
~ - polycyclic, heterocycle ring which is either saturated, unsalurated or ardmatic, and which contains from 1 fo 4
30  heteroatoms independently selected from nitrogen, oxygen and sulfur, and wherein the nitrogen and sulfur ,
heteroatoms may be optionally oxidized, and the nifrogen heteroatom may be optionally quatemized,
including bicyclic rings in which any of the above heterocycles are fused to a benzene ring as wel as tricyclic
{and higher) heterocyclic rings. The heterocycle may be attached via any ‘heteroatom or carbon atom.
.Heterocycles include heteroaryls as defined above. Thus, in addition to the aromatic heteroaryls listed above,
35 heierocycies also include {but are not limited to) morpholinyl, pyrrolidinonyl, “pyrrolidinyl, piperidinyl,
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treatment with various ; m cronol ar concentratlons of conmpound 7e. Al so
depicted afe the results of tautonerase activity detected in t-hé Mgk /3065
fracti onSYOBI2EG, gns indicate tautomerase activity, m nPCTEESYRE6963 ndi cat e
no detectable activity, and +1- signs indicating partial activity. Figure 2
i s a graph depicting enzyme |inked i munosorbant assay (ELISA) results

fol | owi ng hyganidinyle awlerglactanyt  okiRyls bietanylAterahydibiady), Clelrahgdropylatiy, f fetrydiopridingls of

monoel onal B ARG otenl e e e oB A DS | o
a graphi cabtrah)eimtmmnylaamamncet the i munoreactivity of MF in conditioned

medi um usi ng TV?Afo g'gy,st I nulation of THP-1 cells with LPS and
addi tion of 10 \aBS Yied ieEs i 9 hioad teguARchlg used s rdingRy semes

Fi gures LFﬁﬁ!uWﬂgs waubdlemtaron ttb maerwhrﬂblkﬂ Qhivihg aMabdt Bné QPP AYSer ﬂom\@eyaaéédﬁﬁl At 0,
2, 4, 25 nt hours i&@ LPS treatnent. Six groups of THP1 cells were
enpl oyed iNGEPRYCle, suchss: ?iPho""ch pnddbglik®r ed under standard nedia conditi ons.

At the initiat TR e "sibbuted AS iicaBrkin .J%nﬁa% n%hd’is\ﬁ?éa gﬁ‘égégﬁ ay% %:‘%H&ﬂ:dﬂwgcs'e' s

and buffer containing conpound 7e was adde G oup oun
i n buf fer Wiyt ligvialian 1 Gleela@ny oighaehoveysrenp (ea. aikair arﬂmylaikyhﬁstemammafoareﬂamyler oup

3 at 2 fi h&erotﬁl@b%eéro@fcleﬁkyﬁ ruﬁere:@’aplﬂﬁt ale‘%gdrﬁgn Eaﬁmqp%plgeﬂldﬂhg tst:tgeﬁ IF

Sanpl es were taken fromeach group cate I'mes a
buf f e}0 pl ease %ﬁﬂﬁloéubﬁéﬂﬂeréﬁt{éfp)ﬂ'ﬁ)wdwﬂrws algrosiart oaplachelt emealsummmmweummm\n F

th th b f. G
13 e 1 oul e W B8 ol Ramptihent 3ftne, bilocbl BT e o V0 AREES. ¢ o
e@erl me néizlkylamino,talie, ahoxysalkyliio, baloathyingyl sobblituide breicarylakyl, edbsiitktéd drfalipl] kethozels,
ol owi g  Fried{ BEREHD e SRUEREBULRY, Rl BobBRGE, wrhia Bsfeioren: a
dfeSI g ][1 tmmwierlmantsmded betmovc!ehammwﬂamnamacebm G?REOJ?*@NW M(EU)OR%E
clarifd e e e r (0] n e
Ceat B ESOEE bt XiraROECa0ks SohbM o GeR568 rih: Fruosory S0k, |
PCTI VS02/ Q%SB)R. a{S(HORBRIWherbily R2ahd Py /a8 the S WilEkeht and hdBéndthtly dryden iy Te'S
aft er beq{aﬂgf(yp%uﬁs%t%) %bqlrlogrylatsub?ét?tuted ar%l apylalkyl substituted arylalkyl, heteroaryl, substituted

. heteroaryl, heteroarylalkyl, substituted heteroaryialkyl, heterocycle, substituted heterocycle heterocyclealkyl
or substituted heterocyclealkyl.

20 The term “halogen,” as used herein is a broad term and is used in ifs ordinary sense, including,
without limitation, to refer to fluero, chioro, bromo and iodo.
The term “hgloalkyl," as used herein is a broad term and is used in its ordinary sense, including,

o  without limitation, to refer to an alkyl having at least one hydrogen atom replaced with halogen, such as

' \) : trifluoromethyl and the like.

' 25 The term "alkoxy,” as used herein is a broad term and is used in its ordinary sense, including, without
limitation, to refer to an alky! moiety attached through an oxygen bridge (ie., —O-alkyl) such as methoxy,
ethoxy, and the like. |

The term “thioalkyl,” as used herein is a broad term and is used in its ordinary sense, including,

without limitation, to refer to an alkyl moiety attached through a sulfur bridge (ie., —S—akyl) such as

30  methylihio, ethyithio, and the ike. | -

The term “a!kylsulfonyl " as used herein is a broad teﬁn and is used in its ordinary sense, including,

‘without limitation, to refer to an alkyl moiety attached through a sulfony! bridge (ie., -SOz-alkyI) such as
methylsulfonyl, ethylsulfonyl; and the like.

| The terms “alkylamino® and “dialkyl amino” as used herein, are broad terms and are used in their

35 ordinary sense, including, without limitation, to refer to one alkyl moiety or two alkyl moieties, respectively,
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sanple is then incubated for an additi onal 30 mnutes before the det ect abl e
l evel of MFi's again determined. Figure 5'is & bar graph repret6dtilng2¢As
rel ati vewgesnmeszoz of M F present in conditioned nedia froprTaemed 7e
treated and LPS i nduced RAW 264.7 cells conpared to a control cell

popul ation that was not 5 treated with the com -'Pound as neasured by

ELI SA. Th S f as
measur ed yept) BRF o TRERASHOR, B2, THRAGD duck & Fefiri? i [ IABLRRS, M
t he per cemliethgéming, Bhddredkeent i n condi ti oned. nedia from conpound 7e treated

That v not "t PaSpErnn s af Ged RrditR R BoR el ol g RN i el 0,

denonst ramelmummlm mrhﬂzrmctan atkly! sﬂhﬂut&dmiﬂaafieatﬁmbydmxy! ;l;ﬁu;measur ed by ELI SKl n

t he boftom pan ures 7A- 7 ar.e ical ent a

det ect# on of ci’i’f‘pt onPR0 ’ldﬁcyﬁlﬁqﬁg@“@'m%%ugq%‘?mﬁﬁ %’Sl’al%ﬁ?’?‘ Pl"fegr'l"’ ° ety

[ nj ect i onsenbe, mfmﬁguwmoﬂamitdﬁorgwnefer?té\h nmlhylfym%b sepsthagewit bt o tas cyaibilighgraps,20 gy
conpoun epicted as a Mean +/- SEM (N=5

e (Fi
m ce). Fi 5‘{YE cgclépgopgmatyyégﬁ%@gqop "éﬁy}yig"g ‘E §on of ELISA detected MF rel ease

i N nouse - ser unTiRt ermakiabonylbikylt Iagra@edfwéieinqub 'bﬂ:ad—l%ﬂ gl B GbRISAME Bidinasdnsenge.
Resul ts are resented as Mean +/ - ures 9A-9B graphically

i || ust r at Bong.aihoybimitatig, t%'@fe[ﬁﬁﬁ'ﬁﬁ'b' %’Bﬁ f‘fﬂhﬁ"lc alkykor¥8/ i five hours

foll o ng a 107%%%1%&&.@5@% s wrﬁs a%a(%mnémr@ude@mls S@inarysdd; four
hours fol | ow n ng chal ' enge (Figure 9))@@|nt e presence or
m

absence o'f'dl@msp@ﬂ]% limilationotorefarfo azcalkglr%lbﬁhmgnﬂey -C{EP)Pakyd gmogp pga aOefrakyical _
represent&; dpOn of ELI SA measurements. denonstrating the correlation 20 ¢

bet ween serum | L-11P levels in (pg/m) versus serumMF (ng/m) five hoursS
fol | owi ng LPS/Tteleme fakdenyelkyh’ asyisadrhateints abfoadftern endib useBdn ils/opfinanrisense, iclugjog.es 1

[1A-11 1| i ection of IL-1 O and.

TNF- Ot fo‘ﬁp&%@n&rg@ﬁ‘ft% ﬁg@mﬁ%gk’h%@ﬁmng?fg% @t nil ati on and t he presence or
abserdfe of 20 Theteke alkyitiipalkyb aglvsed direin dsngolwead deérm end is uged jn its ofingmy isense, ireloding, 2C
depi ct c Mal S | val, ke (hours) (Kapl an-Mei er
Assessne%@“'%{tﬁgaykﬁ}é% al%ﬁ{uﬁ%@feﬁ%tﬁ%ﬁ%gkyp %’Pﬁ’ow ng i.p. dosing with 20
gl kg ® of conpdbmtdm?‘hmw omuﬂkyl)aihmo{'eisiusﬂddaeram istabeoatl teme anda$ used®iB.its r@inavpdekse,

c E égA%g /' K J)C dmggw: Flll taﬁo ,fo rel?gr toan arnmo s%(ltllﬁgd vglﬁ uarlk?rl o}sz-n@ t\'.rg1 ngyls%egp%lch%&;. osami ne

ad

The term “mono- or di(alkyllaminoalkyl,” as used herein is a broad term and is used in its ordinary
20 - sense, including, without limitation, to refer to an alky} substituted with a mono- or di(alkyl}amino.

The following numbering schemes are used in the context of preferred embodiments:

Depending upon the Z moaety representative compounds of preferred embodaments mclude the
25 following structure () when Z is methylene (-CHz-) and structure {I!I) when Zi is carbony! (-C(—O)——)
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_treétrrent Each experrrren"t i ncl uded thrrty mce with frfteen receiving the

" control vehicle and fifteen'receiving the conmpound of interestl16/1Ri/42065

13 is a gVePHOM¥ustrating survival tinme of.25% of nice ROTUSH2ALPS3
concentration (ng; Sigma 30 055:05) and D gal actosam ne (50ng/kg) in the
presence or absence of conpound 7e (20 ng/ kg body weighQ The data
represent the averagi ng of Osi x Rxperinments using thirty m ce each~ Figure
14 represents the experi rre%/prot ocol for testing M FRisnhl bitors for
inhibiting arthritis-in a | agen-4nduced arthritis nNce del . Compound:
7e was given two tines a d four days. Figure 15 ? r graph
illustrating caliper neasu erren s of paw thi ckness asEepr sentative of paw
35 edema on. day 74- Val ue Jexpressed as the Meant/- EEM for. ten

ani mal s per group. -23 16/ 11 005 WD 02/094203 PCT/ US0Q/ 16963 Fi gur es

16A- 16B are bar graph (ng MF (Figure 16A) a F (Kygure 16B)

| evel s in nouse sera ‘ i g >

ELI SA. Val ues are &% he Mean +1- SHEM even anr mal s. Controls
are mce not treated e et s col | agen
induced arthritic mRge, andjconpound 7e represgB ] A mce. 5
~Detailed Description of the Ryeferred Enbodi ment The faRj owi ng description
and exanples illustrate aqpreferred embodi ment of the ?resent invention in
detail. Those of skill in the art will recognize that there are numerous
variations and nodifications of this |nvent| on that are enconpassed by its

bo) doerod Lo | ot poreBRRAEHE F 2o et st SR B Vo0 mipilivaly o

under s andi ng the pref erred enbodi nents, certain definitions are provr ded
herein. The term"MF activity,' as used herein is a broad termand is used
inits ordinary sense, including, wthout limtation; tqg refer to an
activity or effect nediated at least in rt by rracrophag%lrrigration
inhibitory factor. Accordmgly, MF acthrty i ncl udes, butNr—i not limted

to, inhibition of n'ﬁﬁvﬂ/tge mgratron z

N O
Y
=
R,
R3 11\1 X
R,
(V) . v) | )

_ bn still further embodiments, compounds of preferred embodiments have the following structure (Vi)
}:0: ~‘when X is oxygen and structure {VHI) when X is sulfur:

T
: N\' . :
[ ~z N . [ _ \.Z
A )
Y
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_tautorrer ase activity (e. g, usi ng phenyl pyruvate or -dopachrome), endot oXin

i nduced ‘shock, “i nfl anmation, 15 gl ucotorticoid counter regul atibh/11/2005
i nduct i oWQﬁF”“?ﬁ?-’m di ne incorporation into 3T3 fibrobl ast BCT/Ustiesdson of erk
phosphoryl ati on and MAP ki nase. activity. The term "export,"” as used herein
is a broad termand is used in its ordinary sense, including, wthout
limtation, to refer to a netabolically active process, which may or nay
not be energy-dependent, of transporting a translated cellular product to
the cel | menbrBependig uptrethe ¥ igroag edrpoinds ofspoedared legbedimvests havei thenfolR@ing eltubtares t han
standard )9 R &m}]uence directed secretion via a canonical |eader
sequence. Furt export,' unlike secretion that is |eader .
sequence- dependent, is resistant to brefeldin A (i.e., the exported protein
i s not transporteg‘via the ER/ Gol gi; brefeldin Ais expected to have no
direct effect on- af ficki ng of an exp ed protein) and ot simlar
conpounds. As usednherein, "export" may )l so be referred to asy

"non-cl assi cal ecrefion." 25 The tergfi T@&aderl ess protein,® a3zused
herein is a broad terimand is used inlits @rdinary sense, ijncluding,

Wi thout Iimtati o refer to a prot or(polypeptldetha I{I ka
canoni'cal |eader sequence, and is exporfe ominside a celljto the

extracel | ul ap~gnvifQnneERO; Leader| Qt ei ¥S_in the extkrace Rs
envi ron J to proteins Locf e exRsacel | u cay or 07
associ at | t he quter surf : menbr h| n {he context
of preferregg éfibouNre , | eader]g profeinmy i ncl ude ng alMNny g@rrl ng

30 protei n& such ks nacrophage o gratl dn inhibitory fﬁl:tor and fragnents\)
t herepf as well asRPprot eins that are en?gl neered to | ack a Ledder sequencée
and are exportdd} or proteins that af@d engineered to includ#)a fusion of a
Leaderl ess protein, or fraction thereof, wth another protein. The term
"inhibitor," as used hereinis a broad termand is used in its ordinary
sense, including, vvlthoutRJu mtation,: to refer tRya nolecule (e.qg.,
natural or synthetic conp nd) t hat can alter the Lonformation 35 of MF
and/ or conpete with a anti body to ME decrease at |east one
activity of MF or its Eﬁi %ﬂll/ 2005 WO 02/ 094203 PCT/ US02/ 16963

gy S(O)Rs
R |
Ny B X
R4 |
R;

{x (i ;)
10 . ,

The compounds of preferred embodiments may gene'rally be employed as the free acid or free base.
Alternatively, the compounds of preferred embodiments may preferably be in the form of acid or base

~ addition salts. Acid: addition salts of the free base amino compounds of preferred embodiments may be
prepared by methods well known in the art, and may be formed from organic and inorganic acids. Suitable

15  organic acids include maleic, fumaric, benzoic, ascorbic, succinic, methanésu!fonic, acetic, oxafic, propionic,
tartaric, salicyiic, citric, gluconic, lactic, mandelic, cinnamic, aspartic, stearic, palmitic, glycolic, glutamic, and
benzenesulfonic acids. Suitable inorganic acids include hydrochloric, hydrobromic, suifuric, phosphoric, and

- nitric acids. Base addition salts of the free acid may similady be prepared by methods well known in the art,

and may be formed from suitable bases, such as cations chosen 'from the alkali and alkaline earth metals

- 20 (e.g, lithium, sodium, potassium, magnesium,_ barium or calcium) as well as the ammonium cation. The tefm
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export froma cell as conpared to activity or export in the absence of the
inhi bi t ory ﬂ Q&‘ger' words, an 'inhibitor""alters conformation hfdldr/2005
activity BRI B port if there is a statistically signi PCIAO2dNshge in.
the anount of MF neasured, MF activity or in MF protein detected
extracel fularly and/or intracellularly in an assay performed with an -
i nhi bi t or , "PeasRsavticaly eesentable salf obstrugiere flar ardb) isvntetrdsdito anbampasshenpardall acptable
term "bi ndifpgmagent,” as used herein is a broad termand is used in its
ordinary sense, including, wthout |Iimtation, to refer to any nol ecul e
t hat bi nds M F, Themompasidsgofi siriitupd {la)r snd (ib) nupgrier mide dvtdrdignioi the broarde bynitiedds t

t he physi I .00 -0f . F, ,and thus are useful in th t r eat ment of
di seases \C}E@?‘é‘%ﬂ“ﬁt’%& “ng%'g‘{ R85 dikideas m[eb]a ulgrtl{ee{?q{esglﬁatywaet%:pyegFoplé@%%ampe
enbodi Fent In gendrallxotpousdsof strdiure (t) mapbeawdde edortifgth the flowingtRasctidrdchemsng 10
structures (Ia)qagg '%Ebg:! NZ LNA. 15 R3 X RL R3 (Ib) including

st ereoi soners, ' Ehd phar maceutical ly acceptabl e salts thereof,
wherein: X is oxygen or sulfur; Yis -NO -NX®2, -C(=OR5, -C(=0 OR5,
-C(=O) NR5R6, -NFi 5C(=O R5, - NRSSQ2Rs, or -S(OnRs; Zis 20 CH z- or
-C(=0)-; mis 0, 1,00r 2; nis Or 1 or 2, O¥th the proviso that $®hken n is
0, Zis -.C(= ; i
substituted g
substitut &

di al kyl, or a¥% : rel R and R
hydrogen, aRkyl, supstituted al kyl Rfaryl, ?bryl > kyl , subdtituted
he}erocycle, -25 1@, 11/2005 . R, R,
; | i ifi
10 In general, chioro intermediates of structure iii may be prepared from the comresponding alcohol ii by

known techniques. The alcohol intermediate may, in tum, be prepared from starting material i by reaction
with appropriate agents. Representative reactants and conditions are set forth in Example 1.
: Reaction Scheme 2

oy R o

N_ N_ N_

(5 — (4, — [
| N’d ) N’d n N’(J n

j i I

Boc Boc H

15 . iv v . vi

N-substituted piperazines of structure vi may be prepared by deprotection of protected intermediate
v (in thi; case, protected with N-fer-butyloxycarbonyl or *Boc” for purpose of illustration). The protected
intermediate may be made from the N-protected piperazine iv by addition of the desired Rs group.
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WD 021094203 PCT/ US0116963 substituted heterocycl e fiet erocycl eal k
“substituted heterocycleal kyl,” of-dialkyl, and wherein x is 2 tol#, 1@/236(5
"R3 are tweo @anodr different and are independently, hal oBERUS®RES63OR5, - SR5
or -NR5Rs; R4 is =CH2R7, - C(=0)NR5R6, -C( OOR7, --C(=O R7 or R8; R5 and
Rs are the sanme or different and are independently hydrogen, alkyl,
substituted al lgghotiorPdcidme 3substituted aryl, arylal kyl, substituted
aryl al kyl , hetérocycle, substituted 5 heterocycle, heterocycleal kyl or
substituted heterocycleal kyl; or R5 and Rs taken together with the nitrogen
atomto which they are attached forma heterocycle or substitut

heterocycle; R7 is alkyl, substituted al kyl, aryl, substituted pryl, S
aryl al kyl, substituted arylal kyl, heterocycle, substituted hetdéqcycle, U,
het er ocycl eal kyl or bstl tuted het ocycl eal kyl ; and R5 is Hydrogen,

al kyl, substituted a aryl, subsyttuted aryl, arylal kyl, isubsgptuted
aryl al kyl, het : Yibstl tut ed Weterocycle, 10 heterocyciia | or
substi tut e% he al kyI theZprow sos_that: R4 |s not hydr pgen or

met hyl R 1:é)both hydr ogen, and Y is
-C(= O)OCHZCI—!& 4 0 xet hyI met hyl , [ are bot h
hydr ogen, X oxygelh and Y is -N02 IR4 is not CHZ }

hydrogen or nethyl,RrR2 is 7-chl oroHR3 is hydrogen, X {80 anyY is
--C(=0 OCH2CH3; an lR4 is not nethyl when R, is nmethyl,” R2 |swydrogen or
7-chtoro, R3 is hydrogen, X is oxyger and Y is - O)OCHZCHB I'f certain
15 enbodi ments, one or nore of the provisos may not apply. In a preferred _

T A RS R g P U PRt St )

conmpound Jtegivewmmpiuadsobpréfomdd egbainents having sttucge (lagnd/ or (| b). 3 20 (la)
16/ 11/ 2005 Wﬁea&mnglﬁm?’ PCTI US02116963 |

eme 4
Boc
‘ _ N\z
l | [ ,(J),,
Ny ¥ N., o N
R * [ A, S
R; nooX N Ry
R; . H R; IEI X
ii iva . Ry
vii
{
N\
[ Z
A,
J— N s arnse
R,
R; noox
R;
10 ' viii

Alteratively, intermediate ifi of Reaction Scheme 1 may be reacted with protected intermediate iva,
to yield the protected reaction product vii. This protected reaction product may then be deprotected to yield
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R3 N -X R ,(Ib) 5 i ncl Udi ng stere0| soners, prodrugs and phar rrac%glc?&@ﬁ
-accept abl‘g szzi)ts t hereof, wherein: X is ‘oxygen or sulfur; Yis 5
- C(=O)N, 85, -C( O)NRRS, -NR5C(=0) R5, - NR5SO2R5, d’rCTJ@(J@/)IﬁﬁRS Zis -
CHr or --C( 0) mis O, 1, or 2, nis 0, 1 or 2, with the proviso that
when nis 0, Z |s -C(=0) -; R is hydrogen, al kyI substituted al kyl,

aryl, subsiniemediete viiir lowedhy\atidilok il the dasisitR, igroled ghe ydn@bdmw of prefdned onbt@iments
subst it ut efbvin or substituted heterocycl eal kyl,

§:1 ’P@ cl e, heterocycl eal kyl
di al kyl, or ‘am noa é R R N(CH2),- wherein IT 10 and R' are independently

hydrogen MiFlayb Drug Bdoget i t ut ed al kyl, aryl, arylalkyl, substituted arylal kyl,

het erocycl e, tuted het er oc cIe heteroc cIeaIkyI -substituted
het er ocycl eal kﬂ‘pmg aQﬁWQFWI'“h%%%WéM@ maybe; ngtpq)foqanaims asaHugargeiag ity he

sane oi5 didcfity mtbeemrifbluwtee in ‘Bﬁtﬁﬁ %aogleél )élﬂ&ﬁbns I%'?mstar%ﬁﬂl!: ha%'%@erpsrhOWSRG

R4 - CH
St or it p? Sgeanfhedapen ’b%ﬁ@m@m sporug gl o lebssopENEgss
al kyl , ar ybeen shblhﬂb piybIecs 2k dkme Ayl tﬁnglﬁgﬁ?]eséktebﬂgﬂécyg aﬁ)(@&%ﬁlirﬁmﬁwn%du atO{ and

het er ocycl e Fstltut ed 1 het'er oc or su uted
het er ocycl® 'e?&') as@r"‘*i‘@""@?ﬂﬂ“‘i’@b@éﬂf@nn sl fimetion V\nTakhhaslhl @t ali, Molokfech 4307ttt o

O P A9 Bucalh U8 N LRI S0, B0 68 106 Blfindf oS! WO DB RO MRS 7

is al k%/ substitute ary
subst 1€ ut &g beey reémyq!emonﬁér@t@ct batyaol-MiF antiiugies have adatiwtcé Iusesyﬁdably decreased tumor

het erocyc I%@lhl‘a‘{dn%gf apEb%Pr%o‘r&dﬁﬁtﬁglngﬁi&%ﬁ#ehg@a; al, Q?‘{}PﬁR%)iﬁg gﬁs{?g@ﬁgtzut ed

al-kyl , stitut
| al kyI and Byeala(supoa). cAceqrdirglybshtall mtlbeuitbs et ch mbYicMIE, hamgmﬁmmnh@almweamnt

ar

ook ot EAEASP LR i o Pl R o st o s

and Y i s (sietE@hOmnaGdsis B a;spmm treaday ofvg#uﬁrueBus host Bab bnd 43%0cRR4d ERear ©
enand is -NO2; R4 is not -CH2CH2COH when, R, is

bot h d
h;dr ogenrrgg&prqé @F mhﬁ@:x gy Be: Raipuiarty usefubin acvariglich! SRe rejated irespopsssgumOLGiRMDY | s

- (=0 OO-gRﬁH&lonalhﬂth%ﬂamaﬁai et | angfn @pﬁc' ShoBet (Mbe a@o&;h@d h%(r@fo&@t@@s or
7-chl or o, hydr | X is oxygen an YIS-C(—) n-certain
embodi nenl 'e%'ﬂ'@thé' 3%9’84 Vwéhoa}dvﬁgp%@swyecugg afppic derpptitis, rhep@atgng edthritiger ei n,

t he abovmﬂbmmmay bewee disease, infAninRitdyiein ?d?deﬂ#ﬁbhsﬁ'l@@ a, L &bHNs cﬁ’éeéi-ké' cu} dspk':fl&?

herein is ﬁ?sf r;3ad termand is used in I ts or nary sense,
wi t hout [OSHESE SYNIBRMe. deigveddipe hyresensitiglyy o MRt intiftteri maycatso be useful i in the treatment of

20 stress and glucocorticoid function disorders, e.g., counter reguiation of glucocorticoid action; or overriding of
glucocorticoid mediated suppression of arachidonate rejease {Cys-60 based catalytic MIF oxidoreductase
activity or JAB/CSNS-MIF-interaction based mechanism).

i One example of the. utility of a MIF inhibitor may be evidenced by the fact that following endotoxin
) ~ exposure detgctable serum concentrations of MIF gradually increase during the acute phase (1-8 hours),
25 peak at 8 hours and persist during the post-acute phase (>8 hours) for up to 20 hours. While not limited to

any theory of eperation, MIF may likely be produced by activated T-cells and macrophages during the
proinflammatory stage of endotoxm-anduced shock, e.g., as part of the localized response to infection. Once

released by a ‘pro-inflammatory stimulus, e.g., low concentrations of LPS, or by TNF-a and IFN-y,
‘macrophage-derived MIF may be the probable source of MIF produced during the acute phase of endotoxic

30 . shock. Both the pituitary, which releases MIF in response to LPS, and macrophages a.,ré the probable source

of MiF in the post-acute phase of endotoxic shock, when the infection is no iongér cbnﬁned to a localized site.

See eg., U S. Patent No. 6,080,407, incorporated herein by reference in its entirety and describing these

results with anti-MIF antibodies.
As demonstrated herein, mhibltors of preferred embodiments inhibit ietha!rty in mice following LPS
5 chaiienge and likely altenuate IL-1B and TNF-oc levels. Accordingly, a variety of inflammatory conditions may
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branched, noncyclic or cycl ic, unsatyrated or saturat ‘ed al i phati .
hydr ocar bon containing from1 to 10 carbon atons, while the telﬁl/h]o(/\EQOS ’3
al kyr hadv@pz0%9203e neani ng as al kyl. but contains from 1 Rrox/ésocasds®n at ons.
30 Representative saturated straight chain alkyls include nethyl,; ethyl,
n-propyl, n-butyl, n-pentyl, n-hexyl, and -27 1'6/11/2005 WO 02/094203

PCT/ US02/ 1696nitto krsktint wHialvie mRbiler. 4 RS réasraryﬁiaﬁﬂotﬁér Ewamage@ Qheliflbitios MIPPY |

sec butyl, isobutyl, tertbutyl, isopentyl, resentat|ve

sat ur at ed ¥ydly ﬁusifoallekwe@av Pﬁ@@#%?&abﬁlﬁmww respanpeAd ﬁ'}qu 3,69 eeispay be
cycl ohexyl achneve%?—nﬁ%ﬁér@rm 21? A eadxl\ﬁa"ﬁé’s‘fdﬁé’s&w ¥ Lhockdn%ﬁﬁ%lc !{Rtﬂ?{éﬁ\éh whlle not firm ted

~-CH2cycl ohexyl, and the |1 ke; saturate s 1nclu N
cycl opent elagny theaty @rynecm@merﬁspbnssb&rm théh protedtiveeeffeclyad IMIFC inhibikign, gnti -NIF §tudl¢8em¢ red

s decal i reenysva Rt didRion 20 WPCorifief s s QRGeR Rl ol SBEGKEE (B 80T 0

or triple redutin eirouatng sacinddiEot levelsr Emmreductmm donsidtent withdhe TNFas-induring adlikityrof/ | "

or "alky " respectiv ative str ght nd b ed
o kenyl o THIE pr B RREARES . v St BRGHF oy boespldafle i bor B b gt i ek
i sobutyl e riyéemmlwméveﬁﬁat becurd 11206re Rst end&oxiﬂ%ﬁhﬁistréhorb&ékﬁlﬁmie,fact lhat MIF cannot be
2- et hyl - 2- but en 3-di met hyl - 2-butenyl, and the lik

repr esent &F‘FW e %? chﬁ'ﬂ‘l"" éHbis Ff“ea nichus M HE’FF@’G" KewrpnprDe; bﬁ'ﬂﬁﬁﬁlﬂ ét tﬁ?: @aﬂy F‘éﬁf'y‘i of

propyny!l . thelflanimddn ¥&shse. 2- butynyl 1-pentynyl, 2-pentynyl, 3-nethyl-
butynyl, and the |ike. The term" arﬁ , " as used herein is a broad termand
is used in itsMfrasorplarya elarubng the pestiesila glagewfitheotiock respaisecand dierefarg ofess & t o

an ar omat peohifie We?\}eh eatrﬂ?é §hobs WHEGE oSt rBARGENS. s nl%ﬁ 2D 3RNEY therlg_ Cark ﬁ%ﬁ@ctwe \)

"arylal kyl,™ ‘as’ used rein I's a broad terma & lsed I nary
sense, | n&lhlbtzhnrngcheu mrmmhagainstdeﬂnahshodm ammalsrobalbngeﬂw:ﬂalmglaiokgehtrahmuomydmxlrﬂ east

one al kyl 4 y zyl,
PG 1 or (9! BnBRFRo Rt RolcE RBE ollih v B BN S R SORAeT Y 1
li ke. 15(;' heTNRam mAttvedingly O thb \ability acsmtlisue_dllmmd@rclngct _Sn:mafbrcm&gwm?} dNH irdisatessthak i n
its ordinary.. ens ncl u t hout |im i on refer to an aro
mati c het léqu%aé@? F‘fF r#gnqgfthegaierg@ tfﬁ““?r&ﬁf?e“( 'é?rf’&]oq&ig{?yh“ge CfEast one

het er oat or n sehsid@ided Hefti, TNFL& SERR1P IBVeY AR ok eAstinh so:ﬁ@iﬂsméstt@mmmas at

| east 1 .carbagn aton}F i ncl udi ng both nmono- and bicyclic ring syste
Repr es entAEeordieghn an ant-yif smal mP'FFé‘led%Pé be ysgul-imp warigty of TN rt arfer {Lop aﬁ%'@lfd disease

| states including transpiant rejection, immune-mediated and inflammatory elements of CNS disease (e.g.,
20  Akheimers, Parkinson's, multiple sclerosis, etc.), muscular dystrophy, diseases of hemostasis (e.g.,

coagulopathy, veno occlusive diseases, etc.), allergic neuritis, granuloma, diabetes, graft versus host disease,

chronic renal damage, alopecia (hair loss), acute pancreatitis, joint disease, congestive heart failire,
cardiovascular disease (restendsis, atherosclerosis), joint disease, and osteoarthritis. ’ Q
Further, additional evidence in the art has indicated that steroids while potent inhibitors of cytokine
25 production actially increase MIF expression. Yang ef al, Mol. Med. 4(6):413-424, 1998; Mitchell ef al, J.
" "Biol. Chem. 274(25):18100-18106, 1999; Calandra and Bucala, Crit. Rev. Immunol. 17(1):77-88, 1997;
Bucala, FASEB J. 10(14):1607-1613, 1996. Accordingly, it may be of particular utility to utilize MIF inhibitors
" in combination with steroidal therapy for the treatment of cytokine mediated pathophysiological conditions, -
such as inflammation, shock, and other cytokine-mediatéd pathological states, particularly 'i"n chronic
30 inflammatory states such as rtheumatoid arthritis. Such combination ‘therapy may be beneficial even
subsequent to the onset of pathogenic or other inflammatory responseé- For exarriple, in the. chnical sefting,
_"the administration of steroids subsequent to the onset of septic shock symptoms haé proven of little benefit.
See Bone ef al, N. Engl. J. Med. 317: 653-658, 1987, Spring ef al, N. Engl. J. Med. 311: 1137-1141, 1984,
Combination steroids/MIF inhibition ther_apy may be employed to overcome this obstacle. Further, one of skill
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20 penzofuranyl, thio hén |, benzot hi ophenyl, r-r'SI |, indolyl
y p y p y py Ly yl. &55]1,&/2005

i soi ndol dol yl pyrldyl qU|noI|nyI I soqui nol i nyl ,
[ sooxazo&?og]@g#@oxazol yl, yrazol yl, im dazol yl, benzi mlﬂl'l‘i'éﬂﬂwﬁ%li

t hi azolyl, benzot hi azol yI I sot hi azol yl, pyridazinyl, pyiimndinyl,
pyrazinyl, triazinyl, ci nnoI i nyl, phthal azinyl, and quinazolinyl. The term
"het er oar ylﬂ éhet@ytlmav U@Fbrswsétllam&ehmples naay be edkgted rinhibit MIF refeasessdlori dotivitf Beall

ordi nary s% ncI uding, without limtation, to refer to an al ky¥
having at [ eas -one aI kyl hydrogen atom repl aced vvith a heteroaryl noiety,

such as - GA2gygndi nyl, -CHpyrimdinyl, and the like. The terns
cler rein, are _broad terns and

"het | e" t
ey e A RSB S el R e BB e e

to a 55 t anethode n&ﬁabmdmlﬁmtbl@@ﬁefeﬁed éibodimeritsOard dapaBEREARRasiRUnY 6Y Mbrk Getivities
t her saturated, unsaturated or aromatic, and

het |
B o0 S ety S WP spate O RUB & S, ) EARD o g G S b
ni trogen, acoeyee for amwsasla‘nuﬁmbuamd M8 Ghebr hidR %gé@@%&b pfd §y‘é' 5 4his purpose,

het er oat oms ﬂ"&ﬁ/ @gt i opal |y oxidiZed, and t nitrogen et er oat may be
opt i onal I eyl ed“’?ﬁ%?%@fﬁﬁ@“’ﬁ’%wwrc rings in which any of the above

heterocycl es amg ds448Ghal Qerrdif B ﬁiﬁﬁedrlhtﬁ'ﬁl"b Yé?brleﬁ atﬁos% rbbﬁéé(\akéa %se}vrﬁéﬂﬂ fihgher)

het er gycl [ c rings, The heterocycle may Vi a efoat om or
car bofU at 8Pt thogsrwhich moeitoesifestorer mal mpleaulsbinding ied these thaf maniat N&“amwiy Howerer, i n

a0l 2N HnduldeioRiatd CoFREODN Y LSk oL AR B SERIFUEIPSUE BBAOSC |

L acl ude (but are not nor pho pyrro
piper i di n§urprisinghgit Wﬁﬁfifham&mi@m OOMIP@8s ﬁﬁﬁh@g@&ﬂdrbﬁmj&l hoficitg.nFaviexuyriple, in

val er ol aci@myday ’fre&éﬁ@{ JJf’ar aﬁri]ftfgfr%gﬁrbillo Igctkﬁ@;[g X&g@%r%{%y%p 8&@?&%&@%@@8?%3—

tetrahydropyrldln
tetr ahydr@ﬂﬂhmwredm;hg at retnocidmpallantitmdy isnchoasntidt, commibiciallyy slaizblb ifiofm B3Iy bystems

tetr dr t he The t "het erocycl eal k as. used
o o1 oMb AP hereaR ol bRl abfSy e atos oM s et oo, cplyer b g
wi t hout i mire sssiys may the empibyed td aemmtratblmd mbs'evaoteﬁuaatnhfbiﬁaassmh,nRMF Akt 1hpAr ogen
 2OM P el o sl BN S S oy st s sy Wk

detects binding of a test compound (e.g., the abiiity to displace monoclonal antibodies or inhibit their binding)
_ while also-affecting MIF activity. Such assays include combining an ELISA type assay (or similar binding
20  assay) with a MIF tautomerism assay or similar functional assay. As one of ordinary skill in the art may

readily recognize, the exact assay employed is imelevant, provided it is able to detect the ability of the

compound of interest to bind MIF. In addition, the assay preférably detects the ability of the compound to

= inhibit a MIF activity because it selects for compounds that interact with biologically active MIF and not
;_;\) _ inactive MIF. ' _

- 25 . It should also be understood that compounds demonstrating the ability to inhibit monoclonal anfibody

' . bmdmg to biologicaily active and not inactive MIF (e.g., small molecule inhibited), necessarily indicate the

presence of a compound {e.g.. a small molecule) that is interacting with MIF either in a fashion which changes

the conformation of MIF or blocks an epitope necessary for antibody binding. In other embodiments, MIF

inhibitory activity may also be recognized as a consequence of interfering with the formation of a polypeptide

36 complex that includes MIF; disturbing such a complex may resuit in a conformational change inhibiting

detection. Accordingly, the use of assays that monitor conformational changes in MIF, are advantageous

when employed either in addition to assays measuring competition between compounds, such as small

molecules with mAb or as a replacement of such an assay. A variety of such assays are known in the art and

include, calorimetry, circular-dichroism, fluorescence energy ftransfer, light-scattering, nuclear magnetic

35 resonance (NMR), surface plasmon resonance, scintillation proximity assays (see U.S. Patent No. 5,246,869),
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The term "substituted," as used herein is a broad termand is u ts _
ordi nary sense, incl ud| ng, .without limtation, to refer to anisdfl]t*ﬁgoo5;

above gr awpg€r2w. , al kyl, aryl , arylal kyl, het eroaryl ,  hatrevsangskal kyl ,
het er ocycl e or het-er ocycl eal kyl) wherein at |east one hydrogen atomis
replaced with a. substituent In the 10 case of a keto substituent
(0-C(=0) e . lohd!beli in the arl
substltue%ﬂd tKE)hlJé %fsb‘t e con f’ﬁde\pbgfr;% esrAﬁg(f&%ng r(r)%nt || rllnc ugemay
hal ogen, h;echgmzqﬂhat ameassay tivet indicates amimgoapd preferpblp cdnfoppationsl @uam;wapﬁcﬁment BAaK P |
al kOXY’ al k \grs&a gf’m rrla?% ‘6%( lized, 3 cnptlo @S%veﬁapéﬁ@e ﬁl&g ComﬁlEéf%dadrd&WIty assays and

substitute et eroar eroar
het er oar yl eohfmydatuonslwssays hmtsetdodtieﬁehwplﬂm Wisaissionl is meetyemxersplay eqd is abwey shavld be
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‘molecule and its mirror image cannot be superimposed. Plane polarized light is a combination of left
circularly polarized light and right circularly polarized light traveling in phase. The interaction of this light with
20 an asymmetric molecule results in-a preferential interaction of one circularly polarized component which, in an

absorption region, is seen as a differential absorption- (i.e., a dichroism). See Urry, D. W., Speciroscopic
-Approaches to Biomolecular Conformation; American-Medical Association Press, Chicago, Ill., pp. 33-120
(1969); Berova and Woody, Circular Dichroism: Principles and Applications, John Witey & Sons, N.Y., (2000). J
Circular dichroism, then, is an absorptive phenomenon that results when a chromophore interacts
- 25 with-plane polarized light at a specific wavelength. The absorption band can be either negative or positive
- depending on the differential absorption of the right and left circularly polarized components for that
chromophore. Unlike optical rotatory dispersion (ORD) that measures the confributions of background and

the chromophore of interest many millimicrons from the region of actual light interaction, CD offers the

advaniage of measuring optical-events at the wavelength at which the event takes place. Circular dichroism,

30 - then, is specific to the electronic transition of the chromophore. See Berova and Woody, Circular Dichroism;
‘Principles and Applications, John Wiley & Sons, N.Y., (2000).

Application of circular dichroism to sofutions of macromolecules has resulted in the ability to identify

conformation states (Berova and Woody, Circular Dichroism: Principles and Applications, John Wilej& Sons,

N.Y., (2000)). The technigue can distinguish random <oil, alpha helix, and beta chain conformatlon states of

35  macromolecules. In proteins, alpha helical fibrous proteins show absorption curves closely resembling those
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used in its ordinary
. complex. Accordlngly. and as prowded herein, fluorescence energy signal-based comparison of MIF-binding

agent complex formation in the absence and in the presence of a candidate inhibitor provides a method for
identifying whether the agent alters the ‘intelécﬁon between MIF and the binding agent. For example, the
binding agent may be a MIF substrate, an ariti-MlF antibody, or a known inhibitor, while the candidate inhibitor
20.._ may be the compound to be tested or vii:e versa,
As noted above, certain preferred embodiments also pertain in part fo fluorescence energy signal-
based determination of MIF-binding agent complex formation. Fluorescence energy signal detection may be,
for exarﬁple, by fluorescence polarization or by fluorescence resonance energy transfer, or by other -
- \_) fluorescence methods known in the art. As an example of certain other embodiments, the MIF polypeptide
25 may be labeled as well as the candidale inhibitor and may comprise an enérgy transfer molecule donor-
acceptor pair, and:the leve! of fluorescence resonance energy transfer from energy donor to energy acceptor
is determined. _
In certain embodiments the candidate inhibitor and/or binding agent is detectably labeled, and in
_ particularly prefe_rred embodiments the candidate inhibitor and/or binding agent is capable of generating a
30 _ ﬂ_uorescence energy signal. The candidate inhibitor andfor binding agent can be detectably labeled by
covalently or non-covalently altaching a suitable reporter molecuie or moiety, for example any of various
fluorescent materials (e.g., a fluorophore) selected according to the particular fluorescence energy tedhnique
. lo be employed, as known in the art and based upon the methods described herein. Fluorescent reporter
- maieties and methods for as provided herein can be. found, for example in Haugland (1996 Handbook of
35 Fluorescent Probes and Research Chemicals- Sixth £d., Molecular Probes, Eugene, OR; 1999 Handbook of
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structure (VI11as pifieY Aeréin, 3UidrébtencaNenerdy siindl insiBdes anfiluofbcence emission, excitation,

energy transfer, quenching, or dequenching event or the like. Typically a fiuorescence energy signal may be

~ mediated by a fluorescent detectably labeled candidate inhibitor andfor binding agent in response o light of

an appropriate wavelength. Briefly, and without wishing to be bound by theory, generation of a fluorescence

10 energy signal generally involves excitation of a fluorophore by an appropriate energy source {e.g., light of a
suitable wavelength for the selected fluorescent reporter moiety, or fluorophore) that transiently raises the .

energy state of the fluorophore from a ground state to an excited state. The excited fluorophore in tum emits \,)

energy in the form of detectable light typically having a different (e.g., usually longer) wavelength from that

preferred for excitation, and in so doing retums to ils energetic ground state. The methods of preferred

15. embodiments contemplate the use of any fluorescence energy signal, depending on the particular

| flucrophore, substrate labeling method and detection instrumentation, which may be selected readily and

without undue experimentation according to criteria with which those having ordinary skill in the art are

 familiar.

In certain embodiments, the fluorescence energy signal is a fluorescence polarization (FP) signal. In

20  certain other embodiments, the flucrescence energy signal may be a fluorescence resonance energy transfer

(FRET) signal. In certain other preferred embodiments the ﬂuorescencé energy signal can be a fluorescence

quenching (FQ) signal or a fluorescence resonance spectroscopy (FRS) signal. (For details regarding FP,

FRET, FQ and FRS, see, for example, W097/39326; WOY9/29894; Haug!ahd, Handbook of Fluorescent

Probes and Research Chemicals-6th Ed., 1996, Molecular Probes, Inc., Eugene, OgR. p. 456; and references

25 ‘cited therein)) ,
_ FP, a measurement of the average angular displacément {due to molecular rotational diffusion) of a
fluorophore that occurs between its absorption of a photon from an energy source and its subsequent

" emission of a photon, depends on the extent and rate of rotational diffusion during the excited state of the
fluorophore, on molecular size and shape, on solution visi‘.osity and on solution temperature {Pemin, 1926 J,

30 - Phys. Rad. 1:390). When viscosity and temperature are held constant, FP is directly related to the apparent
‘molecular volume or size of the fluorophore. The polarization value is a ratio of fiuorescence intensities
measured in distinct planes (e.g., vertical and horizontal) énd is therefore a dimensiohless. quanﬁty_ that is
unaffected by the intensity of the fluorophore. Low molecuar weight fluorophores, such as the detectably

7 labeled candidate inhibitor and/or binding agent provided herein, are capable of rapid molecular rotation in
35  solution {i.e., low anisotropy) and thus give rise to low fluoréscence polarization readings. When complexed
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i ncl ude hyRRPGYTIideteamingharatinf epmplexedded.f bonridbto fresh Tbis Wifereree mayalso be employed to
- detect the influence of a candidate agent (i.e., candidate inhibitor) on the formation of such complexes and/or
on the stabifity of a pre-formed complex, for example by comparing FP detected i the absence of an agent to
FP detected in the presence of the agent. FP measurements can be performed without separation of reaction
10  components.
. As noted above, one aspect of a preferred embodimeht utilizes the binding or displacement of a
) monoclonal antibody, known ‘inhibitor, or other binding agent and/or complex formation of the candidate
inhibitor with MIF to provide a method of identifying an inhibitor that alters the activity of MIF. Surprisingly, the
inhibitors of preferred embodiments were identified in such a nonconventional manner. In this regard, a class
15 of compounds demonstrated the ability to inhibitldecrease'monocldnal antibody binding to a biologically active
MIF that is naturally produced from cells while not affecting the antibody's ability to recognize inactive
(recombinant) MIF (as is available from commercial sources) and also demonstrated pronounced modulation
of MIF activity in vivo. Accordingly, antibody binding may be preferred as a surrogate for enzyme activity,
_ thus eliminating the need to run expensive and complex enzymatic assays on each candidate compound. As
20" those of ordinary skill in the art readily appreciate, the ability to avoid enzymatic assays leads to an assay that
- may be extremely well suited for high throughput use.

Further, as those of ordinary skill in the art can readily appreciate, such an assay may be employed
outside of the MIF context and wherever enzyme or biological activity can be replaced by a binding assay.
J For example, any enzyme or other polypeptide whose biologically active form is recognized by a monoclonal

25 antibody that does not recognize the inactive form {e.g., small molecule inhibited form) may be preferred.

- - Within the coniext of an enzyme, the monoclonal antibody may bind the active site, but be displaced by a

. small molecule. Thus, any-small molecule that displaces the antibody may be a strong lead as a potential
'e_nzyme inhibitor. As those of skill in the art appreciate, the antibody may recognize an epitope that changes |

. - conformation depending on. the active state of the enzyme, and that binding of a small molecule such that it

30 precludes_antibody binding to this epitope may also act as a surrogate for enzymatic activity even though the

epitope may not be at the active site. Accordingly, the type of assay utilized herein may be expanded fo be

employed with essentially any polypeptide wherein antibody displacement is predictive of activity loss. Thus,

in its simplest form any polypeptide, e.g., enzyme and its associated neutralizing antibody may be employed
to screen for small molecules that displace this antibody, thereby identifying likely inhibitors,
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and the fike, that specifically bind to MIF or the bmdfng agent
Labeled MIF and/or labeled binding agents/candidate inhibitors can also be employed to detect the
10 presence ofa complex. The molecule of interest can be labeled by covalently or non-covalently attachlng a
suitable reporter molecule or moiety, for example any of various enzymes, fluorescent materials, luminescent
materials, and radioactive materials. Examples of suitable enzymes include, but are not fimited to,
horseradish peroxidase, alkaline phosphatase, B-galactosidase, and acetylcholinesterase. Examples of
suitable fluorescent materials include, but are not limited to, umbelliferone, flucrescein, fluorescein
15 isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chioride, phycoerythrin, Texas Red,
AIexaFIuor-_594, AlexaFiuor-488, Oregon Green, BODIPY-FL and Cy:5. Appropriate luminescent materials
include, but are not limited to, lumino! and suitable radioactive materials include radioactive phosphorus [2P),
iodine (15} or 134 or tritium [H). '
MIF and the binding agent and/or the candidate inhibitor are combined under conditions and for a
20 - time sufficient to permit formation of an intermolecular complex between the components. Suitable conditions
for formation of such complexes are known in.the art and can be readily determined based on teachings
-provided herein, including solution conditions and methods for detecting the presence of a complex and/or for
- delecting free subsirate in solution. : , S
_ _ Association of a detectably labeled binding agent(s) and/or candidate inhibitor(s) in a complex with ‘3
25 . MIF, andlor binding agent or candidate inhibitor that is not part of such a complex, may be identified according
:to: a preferred embodiment by detection of a fluorescence energy signal-generated by the substrate.
Typically, an energy source for detecting a fluorescence energyi signal is selected according to criteria with
which those having ordinary skill in the art are familiar, depending on the fluorescent reporter molety with
which the substrate is labeled. The test solution, containing {a) MIF and (b) the detectably labeled binding
30 agent and/or candidate inhibitor, is exposed fo the energy source to generate a fluorescerice energy signal,
‘which is detected by any of a variety of well known instruments and ideﬁtiﬁed according to the particular
fluorescence energy signal. In preferred embodiments, the fluorescence energy signal is a fluorescence
polarization signal’ that can be detected using a spectrofliiorimeter equipped with polarizing fitters. In
particularly preferred embodiments the fluorescence polarization assay is performed simultaneously in each
35 of a plurality of reaction chambers that can be read using an LJL CRITERION™ Analyst (LJL Biosystems, .
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with internediate vi

React i on
o R g SO g S P A i ot it v
struct ur e opiiaing fuRessence pelarization readings RtiudkGheBOLARSTAR™\BIMGALab Technologies, Offenburg,
Germany), BEACONTM (Panvera, Inc., Madison, Wi) and the POLARION™ {Tecan, Inc., Research Triangle
5 . Park, NC) devices.
Determination of the presehce of a complex that has formed between MIF and a binding agent
- .andfor a candidate inhibitor may be performed by a variety of methods, as noted above, including
fiuorescence energy signal methodology. as provided herein and as known in the art. Such methodologies
_ may include, by way of illustration and not limitation FP, FRET, FQ, other fluorimetric assays, co-purification,
10 co-precipitation, co-immunoprecipitation, radiometric, western immunoblot analyses, affinity capture including
) _ affinity techniques such as solid-phase ligand-counterligand sorbent techniques, affinity chromatography and
"7-; ) surface affinity plasmon resonance, circular dichroism, and the like. For these and other useful affinity
techniques, see, for example, Scopes, RK., Protein Purification: Principles and Practice, 1987, Springer-
Verlag, NY; Weir, D.M., Handbook of Experimental Immunology, 1986, Blackwell Scientific, Boston; and
15 Hemmanson, G.T. et al, Immobilized Affinity Ligand Techniques, 1992, Academic Press, Inc., California; which
are hereby incorporated by reference in their entireties, for details regarding techniques for isolating and
G characterizing. complexes, inciuding affinity techniques. in various embodimenis, MIF may inferact with a
-binding agent and/or candidate inhibitor via specific binding if MIF binds the binding agent and/or candidate
inhibitor with a K3 of greater than or equal to about 104 M-1, preferably of greater than or equal to about 10°
20. M1, more pr_eferably of greater than or equal to about 106 M-1 and still more preferably of greater than or
equal to about 107 M-1 to 109 M, Afﬁnitiés of binding pariners can be readily calculated from data
generated according to the fluorescence energy signal methodologies described above and using
5 conventional data handling techniques, for example, those described by Scatchard et al, Ann.'N'Y, Acad. Sci,
D 51860 (1949) |
257 .. w=r - For example, in.various embodiments where the fluorescence energy signal is a fluorescence
.- polarization signal, fluorescence anisotropy {in polarized Iight) of the free detectably labeled candidate
inhibitor and/or binding agent can be determined in the absence of MIF, and fluorescence anisotropy (in
po!an"zed light) of the fully bound substrate can be determined in the presence of a fitrated amount of MIF.
Fluqrescence anisotropy in polarized light varies as a function of the amount of rotational motion that the
30 . labeled candidate inhibitor and/for binding agent undergoes during the fifetime of the excited state of the
ﬂu_orqphore, such that the anisotropies of free-and'fully bound candidate inhibitor and/or binding agent can be
usefully employed fo determine the fraction of candidate inhibitor and/or binding agent bound to MIF in a
gfyen set of experimental conditions, for instance, those wherein a candidate agent is present (see, e.g.,
Luq_dblad ef al, 1996 Molec. Endocrinol. 10:607; Dandliker et al, 1971 Immunochem. 7:799; Coliett, E.,

35 | Po{aﬁzed Light: Fundamentals and Applicalions, 1993 Marcel Dekker, New York).
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of angi ogenesi viral infection, treatnent of cancer
(specifically fti mmmfgemesspsct@hd praiemsgdtamboch)ue;nt torpanideranﬂetfnd fogassﬁ}ﬁng\amafndidatehost

o s S0 ARACh B ot 3 o S o it BRI BT 1
gl oner ul odmptand @n £ acqeptbd mlames am:,tmmﬂaé BT donbr tap@tica an siidd ET dohe eloleciieanalr
associ at egete%m%' 0§gna gsé'nesrated by energy transfer from the ET donor to the ET acceptor. As also provided
15 herein, the method can employ any suitable ET donor molecule and ET acceptor molecule that can function
as a-donor-acceptor pair.
In certain preferred embodiments, a detectable signal that is generated by energy transfer between
ET donor and acceptor molecules results from fluorescence resonance energy transfer (FRET), as discussed
aboye, FRET occurs within a molecule, or between two different types of molecules, when energy from an
20 - excited donor fiuorophore is transfemmed directly 1o an acceptor fluorophore {for a review, see Wu et al,,
Analytical Biochem. 218:1-13, 1994).
In other aspects of preferred embodiments, the ability of a candldate inhibitor to effect MiF export is
tested.
_ The first step of such an assay is performed to detect MIF extracellularly. For this assay, testcells ‘:)
- 25.. expressing-MIF are employed (e.g., THP-1 cells). Either the test cells may naturally produce the protein or
-prpduce it from a transfected expression vector. Test cells preferably normally express the protéin, stch that
transfection merely increases expressed levels. Thus, for expression of MIF and -1, THP1 cells are
preferred. - When one is assaying virally-derived proteins, such as HIV fat, if the test cells do not "naturally”
produce:‘the protein, they may readily be fransfected using an appropriate vector, $o that the test celis express
30 . the desired protein, as those of skill in the art readily appretiate. o ' ;
Following expression, MIF- is detected by any one of a variety of well-known methods and
procedures. Such methods include: staining with antibodies in conjunction with flow cytometry, confocal -
microscopy, image analysis, immunoprecipitation of cell eytosol or medium, Westem blot of cel medium,
ELISA, 1- or 2-D ge! analysis, HPLC, or bioassay. A convenient assay for initial screening is ELISA. MIF
35  export may be confirmed by one of the other assays, preferably by immun_oprecipitaﬁon of cell medium
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5 18 /2005 WD 02/ 094203 PCT/ US02/ 16963 be anenabl e to treat ment

Wi t h a M F i nhivhiletnot wrshmy tbkhesbonﬂglartlmboryamwrabb@rat ad Viases Ghibitors fdhction by
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-compotiiid co-crystals to determine the exact site of interaction. One site localizes to the: pocket that is
20 responsible for the tautomerase activity of MIF. '

‘Screening aésays— for inhibitors of MIF export varies according to the type of inhibitor and the nature
of the activity that is being affected. Assays may be performed in vitro or i vivo. In general; in vitro assays
| - are designed to evaluate MIF activity; or multimerization, and in vivo assays are designed to evaluate MIF
) ~ -~ activity, extraceliular, and intracellular localization in a model cell or animal system. In any of the assays, a
25 - slatistically significant increase or decrease compared 1o a proper control is indicative of enhancement or
 inhibition. , _ SR
One in vitro assay can be performed by examining the effect of a candidate compound on the ability
o ;of MIF to inhibit macrophage migration. Briefly, human peripieral blood monocytes are preferred as indicator
<ells in an agarose-droplet assay system es_sentiél!y as des_éribed by Weiser ef al, Cell. Immunol. 90:167-
30 178, 1985 and Ham‘ngton et al, J. Immunol, 110:752-759, 1973. Other assay systems of analyzing
T macrophage migration may also be employed. Such an assay is described by Hermanowski-Vosatka ef af,
.. -Biochem. 38:12841-12848, 1999. _ _
- An alternative in vifro assay is designed to measure the ability of MIF to calalyze tautomerization of
B t_he D-isomer of dopachrome {see Rosengren ef af, Mol. Med. 2:143-149, 1996; Winder ef al, J. Celf Sci.
35 106‘:153—166_, 1993; Ar_oca ef al, Biochem. J.. 277:393-397).. Briefly, in this method, D-dopachrome is
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In any of the assays described herein, a test cefl-may express the MIF naturally (e.g., THP-1 cells) or

following introduction of a recombinant DNA molecule encoding the protein. Transfection and transformation

protecols are well known in the art and include Ca:POy-mediated transfection, electroporation, infection with a .

*viral vector, DEAE-dextran mediated transfection, and.the like. As .an-alternative to the proteins described ‘)
25 above; chimeric-MIF proleins (ie., fusion of MiF: protein with another pintein'or protein fragment), or protein
sequences engineered to lack a leader sequence may be employed. In a similar fashion, a fusion knay be
" constructed to direct secretion; export, or cylosofic retention. Any and all of these sequences may be
- employed in a fusion construct with MIF to assist in assaying inhibitors. The host cell can also express MIF
- as aresult of being diseased, infected with a virus, and the like. Secreted protéins that are-exported by virue
30 of a leader sequence are well known and include, human chorionic gonadatropin (hCGat), growth hormone,
hepatocyte growth factor, transferrin, nerve growth factor, vascular endothelial growth factor, ovalbumin, and

- insulin-fike growth factor.  Similarly, cytosolic proteins are well known and include, neomycin )

 phosphotransferase, B-galactosidase, actin and other cytoskeletal proteins, and 'enzymes, such as protein
kinase A or C. The most useful cytosolic or secreted proteins are those that are readily measured in a
35 t;orivenient assay, such as ELISA. The mreé" proteins {leaderiess, secreted, and. cytosolic) may be co-
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based or SDS. Immune _complexes are eluted into an SDS gel sample buffer and separated by SDS-PAGE. The gel is
processed for fluorography, dried, and exposed to x-ray film. |
. Altematively, ELISA may be preferred to detect and quantify the amount of MIF in cell supematants.
~ ELISAis preferred for detection in high throughput screening. Briefly, 96-well plates are coated with an anti-
20 MiF-antibody or anti-fag antibody, washed, and blocked with 2% BSA. Cell supehatant is then added to the
- wells. Following incubation and washing, a second antibody (e.g., to MIF) is added. The second antibody
may be coupled to a label or detecting reagent, such as an enzyme or to biotin. Following further incubation,
. & developing reagent is added and the amount of MIF determined using -an ELISA plate reader. The
_ D L developmg reagent is a substrate for the enzyme ooupled fo the second antibody (typically. an anti-isotype
';25 & antibody). or for the enzyme coupfed to streptavidin. Suitable enzymes are-well known in the art and include
5 horseradlsh_peroxldase, which acts upon a substrate (e.g., ABTS) resulting in a colorimetric reaction. It is
| recognized that rather than using a second antibody coupled to an enzyme, the anti-MIF antibody may be
. directly coupled to the horseradish peroxidase, or other equivalent detection reagent. I desired, cell
g .supematants may be concentrated to raise the dete_ction level, Further, detection methods, such as-ELISA
30 ' and the like may be employed to monitor intracellular as well as extracellular levels pf MIF. When infracellular
_ _Ie_.-vels are desired, a cell lysate is preferred. When exiracellular levels are désired media can be screened.
_ ELISA may also be readily adapted for screening multiple candidate inhibitors or enhancers with high
thrnughput Briefly, such an assay is convementfy ce!l based and performed in 96-well plates. Test cells that
_ naturally or stably express MIF are plated at a level sufficient for expressed product detection, such as, about -
7' 35 20,000 celisiwell. However, if the cells do not naturally express the protein, transient expression is achieved,
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assays measuring conpe
W th mAb ofexmd oeduetiph atrmmmlnnalcﬂb dstetmbn thelcmam/nnhmomafunm lested in sdoshregmesys are

croun L1 <" il LRSS ke 5! oROSHISFL R B0k g an
r esonbhc etr(nbthﬁ)i o S50l aupport) k@O Rylonas A Bllbiese, IMIF i thén detecied bydandpimvobiyt (s@say's
b Usoa) HeBdtienes fdabaray Mabist GPR o\ BEYE T Ariron 1998 58 7) Y96 LAIF
Accor di ngbdﬁtamﬁglﬁl iSdtopfetdr nbn-isdlopicl¥epoRdrigrolif Y These reporter groups include, but are not limited fo
enzymes, cofactors, dyes, ra'dioiéotopes, luminescent molecules, fluorescent molecules, and biotin,
Preferably, the reporter group is 25| or horseradish peroxidase, which may be detected by incubation with
20 2,2-azino-di-3-ethylbenzthiazoline sulfonic acid. These detection assays described above are readiy
. adapted for use if MIF contains a peptide tag. In such case, the antibody binds fo-the peptide tag. Other
assays include size or charge-based-chromatography, including HPLC, and affinity chromatography. '
 Altenatively, a bioassay may be employed to quantify the amdunt of aciivg MIF present in Fhe cell | ’i)
-+ ‘medium... For example, the bioactivity of the MIF may be measured by a macrophage migration assay. ’
25 Briefly, cells transfected: with-an- expression vector containing MIF. are cultured-for approximately 30 hours,
| during which time a candidate inhibitor or enhancer is added, Following incubation, cells are transferred to a
low serum medium for a further 16 hours of incubation. The medium is removed and clarified by
‘centrifugation. A lysis buffer containing protease inhibitors isadded to the medium or, in the altemative, cells
~ are lysed and internal levels are determined as follows. Bioactivity of MIF is thenmeasured by macrophage
30 migration assay, isomerase activity, or-a proliferation assay. A proliferation assay is performed by adding
‘various amounts of the eluate to cultured quiescent 3T3 cells. Tritiated thymidihe is added to the medium and
| TCA precipitablé counts are measured approximately 24 hours later. Reduction of the vital dye MTT is an
- altemative way to measure profiferation. For a Stariaard purified recombinant human FGF-2 may be
~ employed. Other functions may be assayed in other appropriate bioassays available in the art, such as CPS
- 35 '-mduced toxic shock TSST-1 induced toxic shock, collagen induced arthritis, etc. |
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dependi n n,t di ff tlal absorption of the Ti C|rcuullarly
pol ari zeg t@g%aﬁgqppgm ipg o taﬁg_lpll molecule at or near the active site, mrnunoreactwﬂy of the antibody is

lost; thereby allowing the use of loss of i immunoreactivity with an antibody as a suirogate marker for enzyme
activity. .

:,) o In addition; the term "antibody” as used: herein is a broad term and is used in its ordmary sense,
.25 - -including, without Ilmltat;on to: refer:to - naturally occurring anfibodies as well as non-naturally occurring

- .. . antibodies, including; for example, single chain antibodies, chimeric, bifunctional and humanized antibodies,
as well as antigen-binding fragments thereof. Such non-naturally occurring antibodies may be constructed

using solid phase peptide synthesis, may be produced recombinantly, or may.be obtained, for example, by

- screening ‘combinatorial libraries including variable heavy chains and variable light chains (Huse et al,
30 Science 246:1275-1281 (1989)). These and other methods of making, for example, chimeric, humanized, |

- CDR-grafted, single chain, and bifunctional antibodies are well known in the art (Winter and Hanis, Immunol.
o Today 14:243-246 (1993); Ward et al., Nafure 341:544-546 (1989); Harlow and Lane, Antibodies: A Laboratory

- '. ‘Manual, Cold Spring Harbor Laboratory, New York ( 1992); Borrabeck, Antibody Engineering, 2d ed Oxford

~ Univ. Press (1995); Hilyard et al., Profein Engineering: A practical approach; IRL Press (1992))
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bodies hawng the desired specificity. Hybridomas expressmg target polypeptide monoclona! antibodies
having a desirable specificity and affinity may be isolated and utilized as a continuots source of the
antibodies, which are useful, for example, for preparing standardized kits. Similarly, a recombinant phage that
~ expresses, for example, a'single chain anti-target polypeptide also provides a monoclonal antibody that may
20 . be employed for preparing standardized kits. '
Applications and Methods Utilizing Inhibitors of MIF
Inhibitors of MIF have a variety of applicable uses, as noted above. Candidate inhibitors of MIF may

'be isolated or procured from a variely of sources, such as bacteria, fungi, plants, parasites, libraries of
_ ‘ehemicals (small molecules), peptides or peptide derivatives and the iike. Further, one of skill in the art "}
25 recognize that inhibition has occurred when a statistically significant variation from cc‘mtroi'levéls is observed.
- -Given the various' roles of MIF in pathology and homeostasis, inhibition of MIF activity or MIF
extracellular localization may have a the'rapeutid effect. For example, recent studies have demonstrated that
' _MIF is a mediator of endotoxemia, where anti-MIF anfibodies fully protected miée from LPS-induced lethality.
See Bemhagen ef al, Nature 365:756-759; 1993; Calandra ef al, J. Exp. Med. 179:1895-1902, 1994;
30  Bemhagen et al., Trends Microbiol. 2:198-201, 1994. Further, anti-MIF antibodiés have markedly increased :
* survival in mice challenged with gram-positive bacteria that induces septic shock. Bemhagen et al., J. Mol
Med. 76:151-161, 1998: Other studies have demonstrated the role of MIF in tumor cell growth and that anti-
" sense inhibition of MIF leads to resistance to apoptatic stimuli. Takahashi ef af, Mol. Med. 4707-714, 1998;
Takahashi et al., Microbiol. Immunol. 43(1):61-67, 1999. In addition, the finding that MIF isa counterregulatbr
35  of glucocorticoid action indicates. that methods of inhibiting MIF extracellular localization may allow. for. .
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) more inhibitors o rred em iments- (ie., a compound of structure (la) or (Ib)) and a

20 - pharmaceutically acceptable carrier andfor diluent. The inhibitor of MIF is present in the composition in an

amount which is effective to treat a parficutar disorder, that is, in an amount sufficient to achieve decreased

MIF fevels or activity, symptoms, and/or preferably with acceptable toxicity fo the patient. Preferably, the
pharmaceutical compositions of preferred embodiments may include an inhibitor of MIF in an amount from
) - less than about 0:01'mg to more than about 1000 mg per dosage depending upon the route of administration,

25 preferably about 0:025, 0.05, 0:075, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, or 0.9 mg to about 65, 70, 75, 80, 85,

- 90, 95; 100; 125, 450,175, 200, 225, 250, 300, 350, 375, 400, 425, 450, 500, 600, 700, 800, or 900 mg, and

- more preferably from about 1, 2, 3, 4,5, 6, 7, 8,9, 10, 15,20, or 25 mg to about 30, 35, 40, 45, 50, 55, or 60

mg. In certain embodiments, however, lower or higher dosages than those mentioned above may be
preferred. Appropriate concentrations and dosages can be readily determined by one skilled in the art.

30 Pharmaceutically acceptable -camiers andfor diluents are familiar to those skilled in the at. For

compositions formulated as liquid solutions, acceptable carriers and/or &iluents include saline and sterile

- .water, and may optionally include antioxidants, buffers, bacteriostats, and other common additives. The

- compositions can also be formulated as pills, capsules. granules, or tablets that contain, in addition to an

_ inhibitor of MIF, diluents, dispersing and surface-active agents, binders, and Iubﬁcants. One skilled in this art

'_ 35 _ may further formulate the inhibitor of MIF in an appropriate manner, and in accordance with accepted
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-  administration includes oral and parenteral methods of administration. For oral-admimstra_tlon. suitable
20 phamaceutical compesitions of an inhibitor of MIF include powders, granules, pills, tablets, and capsules as

well as liquids, syrups, suspensions, and emulsions. These compositions may also include flavorants,

preservatives, suspending, thickening and emulsifying agents, and other pharmaceutically acceptable

additives. For parental administration, the compounds of preferred embodiments can be prepared in'aqueous

injection- solutions that may contain, in addition to the inhibitor of MIF activity and/or export, buffers,

25  antioxidants, bacteriostats, and other additives. commonly employed in such solutions.. '
As mentioned above, administration of a compound of preferred embodiments can be employed to

-treat a wide variely of disorders or illnesses. In particular, the compounds of preferred embodiments may be
administered to a warm-biooded animal for the freatment of inflammation, cancer, immune disorders, and the
like.

30 ~ MIF inhibiting compounds may be used in combination therapies with other pharmaceutical
compounds. in preferred embodiments, the MIF inhibiting compound is present in combination with
conventional drugs used to treat diseases or cenditions- wherein MiF is pathogenic or wherein MIF plays a
pivotal or other role in the disease process. In particularly preferred embodiments, phammaceutical '
compositions are provided comprising one or more MIF inhibiting compounds, including, but not fimited to.

- 35 compounds of structures (1a) or {1b), in combination with one or more additional pharmaceutical compounds,
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pharmaceutrca! compounds for treating asthma, acute respiratory distress, or other respiratory diseases.
Preferred compounds lnclr_.rde, but are not limited to, beta stimulants, for example, commonly prescribed
20  bronchodilators; inhalation corticosteroids, for example, beclomethasone, fluficasone, triamcinolone,
- mometasone, and forms of prednisone such as prednisone, prednisolone, and methylprednisolone;
antihistamines, for example, azatadine, carbinoxamine/pseudoephedrine, cetirizine, cyproheptadine,
o dexchlorpheniramine, fexofenadine, loratadrne promethazine, tripelennamine, brompheniramine,
) | cholopheniramine, clemastrne diphenhydramine; and hormones, for example, epinephrine. _
25 . In par!rculady preferred embodiments, one or more MIF inhibiting compounds are present in
~ combination with pharmaceutical compounds for treating IBD, such as azathropnne or cotticosteroids, in a
‘pharmaceutical composition. _ _
in particwlary preferred embodxments one or more MIF inhibiting compounds are present in
combmat:on with pharmaceutical compounds for treating cancer, such as paclitaxel, in a pharmaceulrcal
30  composition.
In particufarly preferred embodiments, one or more MIF inhibiting compounds are present in |
combination with immunosuppresive compounds in-a pharmaceutical composition. In particularly preferred
. embodiments, one or more MIF inhibiting compounds are present in combination with one or more drugs for
_ treating an autoimmune disorder, for example, Lyme disease, Lupus (e.g., Systemic Lupus Erythematosus
35  (SLE)). or Acquired Immune Deficiency Syndrome (AIDS). Such drugs may include protease inhibitors, for
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ordinary skill e art adi, | preC|ate bjlity to avo

enzymati c assaﬁ's a‘ icuarly R’?‘Kerﬁ’ﬁ eg&g%er@h H@Pé% tiggGp RS B’le?eé’ﬁl % or
hi-gh t hr ougibmetion mphaﬁwcédm mmuﬁdbmﬁ@eﬁhg @ép@hls AéhY asSddrdids dr ramhhfecnw ﬁgeﬁtan
readily aﬁgarem an assa | oyed outsjde of the

context a "‘Rﬁ@f’eﬁ%‘? e'ﬂWFré’o’B‘f"Stﬁ%/’GP dé q;gppfea@pmapm Jdregartispoe, 'B‘fi’l‘yﬁ’@@ﬂls"wea

bi ndi ng aFﬁtﬁﬁSone IpRenisdoA PhefameMBbone ”Béélﬂﬁetﬁﬁso@t Hﬁﬁrbpuﬁ@ﬂey B&fRkdnRe dxarfchasone
bi ol ogi ca active formis recogni zed by a nonoclonal .25 antibody that

does not ?qgﬁagmsa'@te Hupigolife; Juticasone Irepionste, eremgnolong Aestonidpplemeliasonenippiciosel
form mayfibgnoRile bk fasone Hblofbrate! %ﬂ%ﬂ%ﬁé(h &Ze!égﬁaméd%&]e%mio%a' )

antlbody may bind the active site, but ace by ‘a | ecul e.
- Thus, an{jianécipgipne, {igmeiging apeterided Flalistasel @snptonme and idexsenpiharage. b Examples o wgti-| ead

as a pot e:%étﬁel ageRS N6iHBe LAthHIMhtcS Fgm?tfgﬁdgwbﬁseﬁmﬁé]c?mcllﬁng' é]mﬁu ?co@iﬁés @9@5&8& ate,

the anti body ndy recognize an e anges ~“con mat1 o peﬁdlng
on tHe acheprysing takragyast), emiBingah zaphkitics famphétericinbb, nmcmgazazlé griseafiain, imsbrazak, e

such thatyglto, aﬁ@onﬂfaﬁglﬂn%@? 16 lgﬁ%gphgé{}gﬁﬁgq%%gh %60%) %} glgga Qild? act

as a surrogate I'cac
at ft aCthﬁf@XOQ%t@fUWED mnhalgdlry,, betdlectany ;aattbmﬂcsa&a‘argtamtmémﬁemin)helnmmphanqol be

expanded |l de mher |body
di spl acerr'%a(r%rto;%?ss (a%{rﬂgdé’% ' ﬁae y‘ﬁi’t%’?@m %spgmé/“l‘ﬁuégrﬁ)ceﬁﬁ g 3 lagg?r?l brm
‘any poI ypaepnmllm;ld;clomm@n nafeiin )pmeraalmnt hc&rdlhr&&etmcye&ﬁae(ﬂomycnrreahﬂnzayﬂge,aemyomy may

pe e y i gﬁl’aﬁiﬁ %Im%ﬁm)i( c)ngngﬂﬁ?aéq sodipm; pomexmeb :r>u]5fart]é51 %ang('m?ﬁlh St rgfsh including ing acyclo |y

t her €
_ amantadine, didanosine, efavirenz, foscamet, “ganciclovir, indinavir, lamividine, neffinavir, ritonavir,

- “saquinavir, stavudine, valacyclovir, valganciclovir, zidovudine; quinolones (ciprofloxacin, levofloxacin);
“sulfonamides (sulfadiazine, sulfisoxazole); sulfones {dapsone); furazolidone; metronldazo!e pentamldme _
sulfanilamidum crystallinum; gatifioxacin; and sulfamethoxazoleftrimethoprim. ' : _ “)

25 In the-treatment of certain diseases; it may be beneficial to treat the patient with a MIF inhibitor in
" combination with an anesthefic, for example, ethanol, bupivacaine, chloroprocaine, ievobUpivacaine,
lidocaine, mepivacaine, procaine, ropivacaine, tefracaine, desflurane, isofiurane, ketamine, propofal,
7 sevoflurane, codeing, fentanyl, hydromorphone, marcaine, meperidine, methadone, morphine, oxycodone,
remifentanil, sufentanil, butorphanol, nalbuphine, framadol, benzocaine, dibucaine, ethyl chioride, xylocaine,
30 and phenazopyridine. . ' : :
| EXAMPLES | |
The inhibitors of MIF of preferred embodiments may be prepared by the methods described in
- Example 1. Example 2 presents an assay for screening compounds of preferred embodiments for inhibition
- . of activity or export.
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. -41 1"170 a2ro 912 3 16/11/2005 0 PCT/ USO2/ 26963 ‘A M F- bi ndi ng

“agent/ cangdi dat e i nhi bitor conplex may be identified by any of al6drlilef2066
techniqUé@wnB@%%%h in the art for denonstrating an inter ROCEES246963
i nteraction between MF and anot her nol ecule as described above, for
exanpl e, co-purification, co-precipitation, co-inmmunoprecipitation,
radi onet ri Example1f | uori metric assays, western i munobl ot anal yses, affinity
capture includigg.atfipity techni gues such as solid 5 phase
| i gand- count er | F-SorDerta Feees, affinity chromat ography and
surface affinity plasnmon resonance, NVR and the like (see, e.g., US.
Patent No. 5,352,660). Determ nation of the presence of such a conplex may
enpl oy anti bodi es, includingononoclonal, pol ycl onal ,OKhi neric and
si ngl e-chai n anti bodi es anfl the like, that specifijcall ind to MF or
t he bi ndi ng agent. Lapel ey oand/ or | abel ed M gdirngagents/ candi dat e

i nhibitors can al so bg t o-deteet t he presence of a conpl ex.
The nol ecul e of intere bel ed by cowal ef Q. hon-coval ently
attaching a suitable reporter ecul e or noiety, r exanpl e any of

various enzynes, fluorescentCHaterials, |um nescent cymterials, and

radi oactive materials. Exanples of suitable enzynes i1nclude, but are not
limted to, horseradish p]eroxi dase, al kal i ne phos#hat ase, :
Ji -gal act osi dase, and acetytcholinesterase. Exanples of . suitable

fluorescent nm i i . ot limted unhel.l.i ferone,
fl.uorescein, f P S@#L@é ?feditrﬁ%@g?%a&b(ﬁ?% %[7 E%QPQ?* P M%F‘h@%‘ie‘a’%e }35 mi) was H'eate_d
d |} hl or ot witheBsPorNaH4h52 6= 60.2 mmnlpis perlions. Afenswyiltion bf Iydrosbe cedsbd) @R esax o ixire WX as

Red, Ale 594, . Al.exaFl uor-488, . Oreqgon.& een, BODI PY-FL. and Cy-S.
Appr opr i aﬁ% é%%é?%eﬁﬁhﬁg stt:r'lH Siution frf%’f"?fﬁ@'fa.m"’oi’fﬁy@?eeT 1 Q’iqg‘ist'%'ﬁf")t'@)%/”‘
| umi nol  adivetbylacetahidec(65 atjivas addet svenaiperiol of B rinfdsUster vinitel itRacidionn hesahar us

P2PJ, 14 | O or, 1311], or tritium :
10 %Itefol 118%1%En's The $b vent was removed by mst%l:ltglgon. the residue dissolved in water, and acidified

with 6 N HCL. The ensuing precipitate was collected and washed with water. Recrystallization of the
remaining residue from CH.Cl/ether gave quinolinone 2a (5.75 g, 43%) as a yellow solid.

o _ OH O
0O ~ OEt
/g ———
| III O N O
_ _ ' _ |
3 ' 1 2b
' A solution of diethyl malonate (18.8 mi, 11:1”mmgi)2 in N,N-dimethylacetamide {35 ml) was treated .

with 95% NaH (2.80'g, 111 mmol} in portions. Afteif' evolution of hydrogen ceased, the reaction mixture was
heated at 80°C for 15 minutes. A solution of N-meﬂmyiisatoic anhydride 1 (22.0 g, 124 rhmol) in N,N-
- dimethylacetamide (140 ml) was added over a period of 15 minutes after which the reaction was heated at
20 120"_C for 18 hours. The soivent was removed by‘disﬁllation, the residue dissolved in water, and acidified
~ with 6 N HCl.  The ensuing precipitate was collected and washed with water. Recrystallization of the
Temaining residue from CH.Chlether gave quinoline 2b .(1 1.7 g, 40%) as a white solid. o
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M F and the binding agent. and/or the candidate inhibitor are comnbi ned under
“conditions and for a 20 tine sufficient to pernit formation of L&a11/2005,
i nt er ol sombmev4Eanpl ex between the conponents: Suitabl e epemisot/ess for
formati on of such conplexes are known in. the art and can be readily
determ ned based on teachings provided herein, including solution
conditions and methods for ggjecting the presence of ac-gonplex and/or for
detecting free substrate in solution. Association of ajdetestably | abel ed
bi ndi ng agent (s) and/ g apdidal. & inhibitor(s) iLpa@a chgpleék with 25 MF,
and/ or bi ndi ng agent andi dpt e i nhi bitor tha gjart of such a
conpl ex, may be i dent accQrdi ng T a pref di ment by
detection of a fluorestenceNenerg@y signal genera\hi '
Typically, an energy source lfor detecting a fluorescente energy signal is
sel ected according to crite with which those*havidﬁHDrdinary skill in
the art are famliar, Q pggqggg on the fluorescent reporter noiety with
whi ch the substrate is<fabel@d? The test sol uti oA ¥a@ening (a) M F and
(b) the detectably | ab@P&d=KiQuffng 30 - agent andbaf =Cditdat e i nhi bitor,
is exposed to the energy source to generate a fluorescence energy signal,
which is detected by any of a variety of well known instrunents and

i dentified accékahioltf6.Le24; hbigRhy wasalissaived irf POy (E0w cora; MOl fyy2b} argirte solution

preferred i he flu scence eper i gn is a fluorescence

Dol ar | 7at MaeaEs AR Chor iy BOGRFE iy Ao 3l o mpbiRpE PRt

eﬂui ]E)lp‘jad inlotSD0ng.aof e }uatémghe‘dqhéoef @lutidﬂ\vaslh&ﬂrh?z@dlbsﬁ@ |SMUrﬁtéi£N£{00@,¢19¢rd@| Ipitkitm’;}s N
t he uor esc e pql arization assay is.performed sinultaneous in each 35
b " ol or G O R L R DR R offt e bR e shore | 2
CRI TERI ONeblroATRd atsife relabtibh. pritiveISM4s fz@iﬁﬁbyn& sRafbA/ R SRH BthdiRhtcking 3 2f 3a (52%)
PCTI US02/ 16963 Sunnyval e, CA) plate reader, for exanple, to provide a high
t hr oughput’ 788 P@p%k HTS) having varied reaction conmponents or conditions
anong the various reaction chanbers. Exanples of other suitable instruments
for obtaining fluorescence polarization readings include the POLARSTARTM

(BMG Lab Technol ogi Bs, O fenburg, Kgernmany), BEA M (Panvera, Inc.,
Madi son, W) and thﬁ POLARI ONTM ( Tekan, Inc., ResealfCh Triangl e

() — ) — O

Boc Boc
4 S5a Ry =CO(2-thienyl) -6a Ry =CO(2-thienyl)
_ 5b Ry = CO(phenyl) 6b R4 = CO(phenyl)
10 ' 6¢ Ry = CO(2-furanyl)

_ N-BOC piperazine 4 -(5.0g;-27mmol) was dissol\(ed in pyndine (15mL) and 20mg of DMAP was
 added. Neat acid chioride was added to the solution at 0-5°C slowly over a period of 5 minutes. The
) ,resu!tihg thick paste was stired ovemight (15 hours) é_t room temperature before it was poured on ice. The
15 . white crystaliine precipitate was collected by filtration, air dried and dried in vacuo to give the corresponding
' N-BOC-N-Acyl piperazine 5a (6.5g; 83%},0r 5b (4.8g; 94%). The crude reaction product was immédiately
employed in the next step by dissolving the compound in. 100m!. methylene chloride and adding neat TFA
(10mL). After 3 hours at room temperature, the solution was evaporated, the residue dissolved in methylene
_ chioride and washed with NaHCO; (saturated). The aqueous layer was extracted 10 times with methylene
20 chloride, the combined organic layer was dried over Na;SOs and the solvent was evaporated in vacuo
affording compound 637(4.59'; 91%; 75% over two steps} or compound 6b (2.95g; 70%; 66% over two steps),

‘or compound 6¢, as.is commercially available from Lancaster Synthesis (catalogue no. 18698). |
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5 Park, NC) devices.. Deternlnatlon of the presence of a conplex t hat has

f or med b§$§§/&u F and a binding agent and/or a candidate inhi bb¢drl /2005e
per f or me riety of methods, as noted above, includiGHUSOPRIeM8? escence
energy signal methodol ogy as provided herein and as known in the art. Such
met hodol ogi es may include, by way of illustration and not limtation FP,
FRET, FO, other fluorinetric assays, co-purification, 10 cr;precipitation,
co-i nmunoprecipitation, radionetric, western i nmunobl ot anhl yses, affinity
capture including affinity techni ques such as solid-pha ‘
| i gand-counterligand sorbent techniques, affinity chrongtography and
surface affinity plasnon resonance, circular dichroism land the |ike. For
these and other uddful affinity ﬁQchnlques see, for exandi e, Scopes,

R K., Protein Purifficagion. Princilpl es and Practice, 1987 Sprgnger-

Veri ag, NY;A0é : Handboo Experi mental | nes 86

Bl ackwel | § Bostdﬂ 15| Henrerser, G | mobi | ized
R ques, 199 adem c Press, Al irgrni a; which
ated by refereg;e in their entlretles or Setails

are hereby i ncorpg
regardi ng techni qagg for isolatin
affinity techniques. 'In various efhbodinents, M
bi ndi ng agersa zyn:slNU candi dajg rlht@téﬁ{ sp@b?’y@] ﬁﬁ ﬁ%)&#ti"ﬁé) bi nds
the bi ndi ng 530 ﬁ{/or can % or m?hN%NKh, Bi =§iQ{ghenylx han or
equal to about 10(51 1 pref CQ{F’ ter tW:omo -—t((:o(abmm; 05
20, M1, nore preferably of @?Baﬁ#o& D equg

|1 nmore preferably of greater than or equal gﬁ
M). Affinities of binding partners can be read ‘f’& ﬁﬁé#‘a
gener ated according to the fluorescence ener gy si gnal nethodologles
descri bed abov n dat a dl i te e for
exanpl e, t hoseﬁ)dgggrdld@ &!9"0% h &o‘?uglee L adgﬁr: '%%e ﬁﬁgg_ﬂb’y %Hirops ¥1: 660
( _1949|) Fayridinexbefors heated tmiOO?l@ior ﬂmﬂ&mwdT haaiue wdseboiedtt@@orﬁ ternpératone, @mrateener gy
si gnalg ri.zation s rescence ani sotro
pol ari zez ?WI'JhF %@$&feﬁ 'I"?IEV "ﬁl&'fk\‘-f@? am ‘X’f's"eg +' H‘ecﬁ‘ﬁepfa%m%m?fﬁw% '?eBPE nd/ or
bi ndi-ng agm_u andmmbed abe/em ncmaﬁlatag m@mcatmmc feofl 8 15 abRid fé 0BX pRaRNCe
ani sot rop éliﬂ} %rb tﬁgpé&ﬂq fuII bound substrate can be
det er mi nég"t K Veﬁ?é g patgpal cf‘t)'r F'E@?C‘M‘Wepmﬂeﬂ&'@gléénce

ani sotropy in polarized |ight varies gghleq functl on of the anount of

|
and characteri zing corm{ exes, including

- rotati orra4—#91—4—en—t—ha4—t—hf

| : N-Acyl Piperazine Chioroquinclone CBX Piperazine Quinolone Adduct
6a 1.9¢ 3a 1.89 | . Ta 0.99 28%
6a : 16g | 3b - 1.5g 7b 0% | 3%
\) . 6b. 269 Ja - 250 c 1.3g 32%
Cp e | 279 | 3 | 249 |° 7a | 15 | 35%
U 6e 27g 3a_ | 32 | e | 28 55%

10 Analytical Data

| 7a. mp 167-159°C; *H NMR (CDCls, 300 MHz) § 7.5 (dd, 1H), 7.70 {dt, 1H), 7.49 (d, 1H), 7.44 (d,
1H) 7.35 (m, 2H), 7.08 (m, 1H), 3.95 {bs, 4H), 3.75 (s, 3H), 3.3 {t, 4H); HRMS (FAB) calculated for
CioHisOsNsS 399.1127, found 399.1117; Anal. Calculated for CeHuNiOS: C, 57.28; H, 4.55; N, 14.06; O,
16.06; S, 8.05 Found: C, 56.78; H, 4.50; N, 13.73,

15 7b. mp 215-217°C; 'H NMR (CDCl, 300 MHz) § 7.85 (dd, 1H) 7.70 {m, 1H), 7.44 (m, 5H), 7.42 (m,
1H), 374 (m, 4H), 3.28 (m, 4H); HRMS (FAB) calculated for CoiHzNiO; 393.1563, found 393.1540; Anal,
Calculated for CiHaN:Oy; C, 64.28; H, 5.14; N, 14.28; 0, 16.31 Fotind; C, 64.84: H, 5.16; N, 13.78. |
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30 | abel ed candi date |nhlb1tor and/ or bi ndi ng agent. undergoes during tHe
lifetine of the excited state of the fluorophore, such that thk6/11/2005,
ani sot r opjv@e2raskizdzr ee and ful ly bound candi dat e i nhi bit or pemeisee/iddndi ng
agent can be usefully enployed to determ ne the fraction of candi date

I nhi bi tor and/or binding agent bound to MF in a given set of experinental

condi tions, .fore in ssaamsﬂfe; it | 3t7%1248 7145 mriesens ( see,
e.g., Lundbl_ad cet IaaI 19 m{tm%gﬁrgg%ﬁrggm ﬂg ?g o, ( erF (c{

1971 | mun¥d8H{Sam. ?H)Vw (MOH‘DrI Q7 (M, ), 44445 2803 (bs: 44), @?"bﬁt?’H) ﬁ@%ﬂ’éﬂ’éﬂrt%"dt and
Appl i cat | ogg, yRARABadYRE fledff?'ﬁéﬁim sYﬁéé%ung 4%514%/&'1:11/ @a@c{aéted w%%r@%?%

PCT/ US02/ 16 63 Certain iments pertain in part to the ,
use of i nteladl Hordoal, 9880, §5:04 Edrﬁfe!mdt(bﬁwﬂohl‘it‘?é;rwﬂ bi ndi ng agent conpl ex

Ener gy St r anof er “ Br1oA 8 SORARR hEy 58T 1.8 o8 B Bl APRER. B TRERT s |
mol ecul es: THWV.Frier 8y 4é5)tqt e 6% (i, 7H)oh2i) (bs, Mbl), eloidl (& BEhdHRMS (EAR}rogipulatest bor vi ng
spoct rum GFTRG: SIS G RMR CasBP BT CataBaet strp b b BB S
l((za)sstthﬁagdi;?gu@,rﬁﬁiaz Heb.(cH@@6or are within a certain distance (for exarr})le(ra
o i crated | argdm/ At fin R 0 it on Hanks 2Rt 4B 25 Bp Mgt 8

Lo D T AT Y L e SR el
ET sensit® gﬁfﬁﬁ%a‘ é‘é@‘ &%ﬁg@s%}”fﬁ’p ?13335%#’6‘?’ GRlquipted for Fﬁ'é“'\('fghﬁo ‘&%ﬂ”as ,

for 10 eXaegHoBad: 589¢IHM.TPOR, @3 di ssoci ation of the donor and acceptor It_)
is therefore an aspect of a preferred enbodi nent to provide a nethod for

assayi ng Exampledi date MF inhibitor, in pertinent part, by contacting MF

or an M F-Dbi ndMBﬁo@@'Migr&@rM&sﬁ;( i ncl uding one or nore ET donor and an ET

acceptor. nolecules, exciting the ET donor. to produce an excited ET donor

mol eclit e and Magrephage wwigration isgPRepureriveisiag & aggrosersanlsy asspandraapilany Behadnas ET

donor to ny r V) e npl oy
gl di6ibEd bf‘ﬂﬁtﬁﬁ&tdﬂ Aﬁ?e R £ 2 IRy ]15055%?75@ 1§73 %h};gﬁac@ﬂr&gé

any sui:tabl e ET donor accept or ecll e 't hat tion
as a donmntatamampbs atpaﬁded to hematocrit tubes, 75 mm fong with-a 1.2 mm inner diameter. The tubes are
heat sealed and centrifuged at 100 x G for 3 minutes, cut at the cell-fluid mterface and imbedded in a drop of
_ silicone grease in Sykes-Moore culture chambers. The culture chambers contain either a control protein
20 (BSA) or samples. Migration areas are deteimined after 24 and 48 hours of incubation at 37°C by tracinQ a
o projected image of the macrophage fans and measuring the areas of the migration by planimetry.
_ Altematively, each well of a 96-well plate is pre-coated with one microliter of liquid 0.8% (w/v) Sea
~ Plaque Agarose in ‘waier dispensed onto the middle of each well. The plaie is then warmed gently on a light iy
box until the agarose drops are just dry. Two microliférs of macrophage containing cell suspensions of up fo WD
25, 25 % (viv) in media (with or without MIF or other controls), containing 0.2% agarose (wiy) and heated o 37°C
s added to the precoated plate wells and cooled to 4°C for 5 min. Each well is then ﬁil_ed with media and
incubated at 37°C under 5% CO; -95% air for 48 hr. Migfatidn from the agarose droplets is measured at 24
- and 48hr by determining the distance from the edge of the drop!et to the periphery of mlgrat:on
_ Migration:Assay
30._ Monocyte migration inhibitory activities of recombinant murine and human wild-type and ‘murine :
mutant MIF are analyzed by use of human peripheral blood mononuclear cells or T-cell depleted mononuclear
~ cells in a modified Boyden chamber format. Calcein AM-labeled monocytes are suspended at 2.5 fo
-5 x10%mL in RPMi 1640 medium, with L-glutamine (without phenol red) and 0.1 mg/mL human serum
_ albumin or bovine serum albumin. An aliquot {200 pL) of celi suspension is added to welis of a U-bottom 96-
35 well cuture plate (Costar, Cambridge, MA) prewarmed to 37°C MIF in RPMI 1640 is added fo the cell
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In certain preferred enbodi ments, a detectable si gnal that is generated by
energy transfer between ET donor and accept or nol ecul'es resul t$6¢/Ad 2005
f1 uor esch@&%@Wnance energy transfer (FRET), as di scusSad/usabomes FRET
occurs within a nolecule, or between two different-types of nol ecul es, when
energy froman 20 excited donor fluorophore is transferred directly to an
accept or f Fy§BAngpHio vield i ﬁ&d)coneenMronsmM 16,6400, \4hd €100 ad/ml.. Trém&lidjé plfieits plBted MRt

218:1-13,1 f d,enmb h bilit f
cand dat e | aberof &l 30RBRY DL ol PR B LT 2R ntsraer ik SPE & db b oo
anI ?ssa¥5| Buripethé anctlbattbnuﬁ ;d.ecif @mtvarrkahtg?ah AR %ﬁﬁgﬂam plﬁfﬁ‘rs ! méﬁ’ﬂﬁ%ﬁf%’ EecheSt t
cells ar oye -1 cells ither the tes
cells may ﬁ%ﬁ?&'ﬁ"@ﬂﬁ NLEJLE @?Fﬁ@wﬂr%’%?é‘w 6’%“ 0. hme/al 18A i addedtprihg betiomret el ed
expr essi onCheachplate (Rewb Pfé@é In&, GHitRérdlA Ny 308 |d'ia¥net§?( BrpWﬁtertpgr‘? SBECTh fler SUCH

t hat tran?f ectiaon nerel I ncreases expressed | eve expressi on

of MF andd9’ ﬁamf“f*ﬁﬁdfe‘?:@lﬂl'%baa? ate. pfreated cellsyspenafops are meendived) fmsﬁlawmuumtor and 30
virally-dqniy %e@fo%@ﬂ Wéli of §Hécfner?f§até'" The a@éembl!ec{ I%]lg?%/ﬁ'l?@gt?cf gahé(f iy %3’9&7’@9 an

“natural I'y" uce t rot el t hey
appr opri atgm 'G'Eﬂs'tcbﬁmbeﬁ\ﬂmt‘éﬂﬁeﬁozt ﬁ@lomegsmcubﬂ:bzh meeedmuqmasuonaﬂadpmtiemltﬂeésdﬁaé etein,

"3 ot aot o 1Yokl el SRl SB L RRLESE B et Sl o o6,

Such A8t hetitX HB&S lodaecfsﬂiten segmet. V\BétheeﬁlIWBSthdlsQﬁeegé'é (REUMGFYONES & empiived B Ahaw
e anal | nmunopr eci pi'tation of

cytonetr I Cros ,
d cyt ggeg "%FHé‘t"(r?eédﬁhﬁ ﬁ]er Wﬁlgﬁ'?fgﬁhqﬂ‘%'t Grdireclly 'ﬁ thﬁlﬂﬂ?’%?ﬁ?m Plgte Feaier, with gxcitafiost g e |

ail ysi s, 4858RmGind mmlshomasfosaym Ahm@w %Bonaﬁﬁﬁvonf :Rﬁcek Qﬂetdeﬁﬂled SCHRRE fgr.1 S

ELI SA. Mi):oﬁdsﬂ 1)‘(?%‘3 be co 3P/ one of the other assays,

pref er abl 'PFSd?’ YN8k g é‘ﬁ"scﬁ\"ds% Y aypae fupresaspre af fiter Dovells\@NBRINg 94203
PCTI US02/ AGRB8CH-0 hdrt, ﬂﬁmﬁﬁﬁbﬁﬂ@ﬂeb@nuﬁr Bk O revBidcifa Kverdi iboree RHRYRBLIN M

pr ot ul se | abel or 15 m nutes I oni ne an
35S e{frs]tef"ﬁéso waYer?e'W?ﬁr(ﬁ?ﬂ“?f@h'%ﬁG?'B\”m@yﬁ‘P@hw)free medi um and chased in
medi um sEamplesent ed Wi th excess mnet hionine and/or cysteine. Media

fractl ons are collected and clarified by
Tautomerase Assay :

The tautomerization reaction is carried out essentially as described by Rosengren ef al., Mof. Med,
2(1) 143-149, 1996. D-dopachrome conversion to 5,6-dihydroxyindole-2-carboxylic acid is assessed. 1 ml
20 sample cuveftes containing 0.42 mM substrate and 1.4 pg-of MIF in a samplé solution containing 0.1 mM
EDTA and 10 mM sodium -pho_sphate buffer, pH 6.0 are prepared and the rate of decrease in iminochrome
absorbance is foliowed at 475 nm. L-dopachrome is employed as a contral. In addition, the reaction products
~ can be foliowed using an HPLC, ulilizing a mobile phase including 20 mM KHzPO, buffer (pH 4.0) and 15%
J : methanol with-a flow rate of 1.2 miimin. Fluorimetric detection is followed at 295/345 nm.
25 w7« Altematively, the tautomerization reaction utifizing phenylpyruvate or (p-hydroxyphenyi)pyruvate is
" carried. out essentially as described by Johnson ef al, Biochem. 38:16024-16033, 1999. in this version,
- ketonization of phenylpyruvate is monitored-at 288 nm (e= 17300 M cmr') and the ketonization of (p-
hydroxyphenyl)pyruvate is monitored at 300 nm (e= 21600 M cm1). The assay mixture cohtains 50 mM
Na;HPO. buffer (1 ml, pH 6.5} and an aliquot of a solution of MIF sufficiently dilute (0.5 -1.0 pl. of 3 2.3
30 . - mg/mL solution, final concentration of 93-186 nM) to'yield an initial liner rate. The assay is initiated by the
- addition of a small quaniity {1-3.3 pL) of either phenylpyruvate or (p-hydroxyphenypyruvate from stock
-_".solulions made up in'ethanol. The crystalline forms of phenyipyruvate and (p-hydroxyphenyl)pyruvate exist
exclusively as the enol isomers (Larsen et al, Acta Chem. Scand. B 28:92-96, 1974). The concentration of
supstrate may range from 10 to 150 M, with no significant inhibition of MIF activity by ethanol observed at less
35 - thanG.5% viv.
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centrifugation, such as ina mcrofuge. Lysis buffereontaining 1% NP-40,

0. 5% deoxychol ate (DOG, 20 nM5 Tris, pH 7.5 5 nMEDTA 2 nM EGIAL/AROAN
PVBF, 10wigidiesmprotinin, 10 ng/nm |eupeptin, and 10 ng/ gerngRahed in is
added to the clarified nmedium An antibody to MF is added and fol |l ow ng

I ncubation in the cold, a precipitating second antibody or inmunogl obulin
bi ndi ng prgLglps such as protein A-Sepharoset or GammaBi ndT""- Sepharoset,
is added for turther incubation. In parallel, as a control, a cytosolic
protein is norinmaopwcipitalibn and WesteriRifindlysist he cyt osolic protein is preferred

i n i munopr eci pi g at, i ne conplexes 10 .ar Ll ef ed.and dygsth

I ce-col d Fysi s%&ﬁ@@@%ﬁ%ﬂ%&e%S%QEN?&E%%@"%@%%@'%%{ %"?'@%—%@Wﬁ%ﬁ fer
(0.15 M Na@bI ressib@) lmfﬁcklaglg,pbmis rnl:jmtt.e, .(ltepl-hrﬂ. Eondiliosdéfd Dl@ﬁ,iuml fi:’dt:tinﬁ& ﬁ poeparedo 6DS) .

| mmune conpl exes .ar.e el ut. irect .. Nt.0 - (e

el ect ré;hgﬁ@g@ﬂeﬁ'pﬂabgbﬁsﬁsﬂ as qgggn %gre\pogs%p‘gggg@éat a?Wf ﬂfg’fsogsg'%?%dh ed .
and .expos eRlorhieicXef Ay Ak WYL Add! SU.1538:100906) ekcebtl that A0 ISR 1ySi8 BURE BNERP-IE) 0.5%
produced a MF that is  tagged with a reporter so that the presence of an
Bt ve M EeRiaola 2 MHOTIGR {hé e EPUga b EGEAINT e Riemmeayisuesyiegsie.dG o | ¢
not Wi shi ngrofin, BEndALBHeSS, fdﬁ.egﬂﬁ:ypep&%unj- B aGféd' 6 WROmdAAT frdclth ARECSifkation by
inhibitors function by ‘interacting directly with the naturally produced

M F conpl &tifugation éna microfgefop s misules Gellas megdiye figetionsedrs ingubaled wittomengeienghor
enoughgpt o hiihSdida ' LYt eonf DL So | k®Ri6E d by
X1 ay 10y y EPURS shibBce! O Mo BriEbint, o Sephathe (Rpafs kS Boealtabl, [BRAS.
site of i Awedealcwds addeddprears pddiionab 3 iminuies incubatidne pwokeetomplesgs arg sedigented by
responsi b _ t S Ctel Vi . S [N SSAYS:
o PEr of BB, el YRR InC Wk i it SHE TR " IR O T 5
nat ure oimmuhapregipitationi wagh buffert (0.15M NaGlr0gD1ad Nephosmhate Al T2y $% reoxydhalatp,et®f BP48&d i n

vitro or } lva.. bn | . in vitro assays are desjgned % e MF
et vi ty; 05s Slroodel G Fynune ciafers e ARG ALy B30 B0 S B AR,

M ::I Het i Vristgr-% 6.8 4t SDSe 0% bigoerol, an?s% ﬂtm;aaeml blud, 2rmM BEHY, iadbéeparated by 'le‘*/‘nsmml I

ce or | system In of .the' assays \ | St ca .

si gnifi cﬁédﬁ?r@? g%Eé’ro(‘f?ssﬁ‘a@f@é@@@&ﬁﬁﬁ@@%@sﬁgﬁﬁéﬁ%ﬁm@g‘kﬁ‘t ﬂoﬁ}w?eg "F‘?I%'F'Bat ive:
of enhancphosphdtramsferase shimufdpRtipitafetiea fabbitvdnti-NPT agtibéty (SRmel3Lrie BoudenEtD) yas

exam ni ng tPJe effect of a .candidate conpound on the ability of MF to

i nhibit f&PP¥hage nmigration. Briefly, human peripheral bl ood nonocytes are
preferred as iRosWesiinoblot analysis, proteins are transferred from the 12% SDS-PAGE gel fo a nitrocellulose

.20 membrane (pore size 0.45 pm in cold buffer containing 25 mM 3-[dimethyl(hydroxymethyl)methylamino]-2-
hydroxypropane-sulfonic acid, pH 9.5, 20% methanof for 90 minutes at 0.4 amps. For Westem blotting
analysis, of cell conditioned media, the media was centrifuged {10 minutes at 800 g} and the supematanis
concentrated 10-fold by membrane filtration (10kDa cut-off, Centricon-10 Amicon). Samples were then

_ resolved on 16% SDS Tris-glycin Gel {Novex, San Diego, CA} under reducing condition and transferred onto ‘)
25 nitrocelivlose membrane (Novex) at 20V for 3 hours. Membrane was incubated with rabbit polyclonal anti-rat
antibodies (1:1000) (Torrey Pines Biolab, San-Diego, CA), and then with horseradish peroxidase-conjugate
{1:1000){Pierce, Rockford, IL). MIF was visualized by development with chloronaphtnol/H20,. Recombinant
MIF (2 ng,‘purchas'ed from R&D systems, Minneapolis) was electrophoresed and transferred as a standard.
-Membranes are blocked in 10 mM Tris, pH 7.5, 150 mM NaCl, 5 mM NaN;, 0.35% polyoxyethylene-sorbitan

30 - monolauwate, and 5% nonfat dry milk (Camation Co., Los Angeles, CA) for 1 hr at room femperature. .
Membranes are incubated with a monoclonal antibody (Catalog Number MAB289, purchased from R&D
- Systems, Minneapoiis, MN) or polyclonal (goat polyclonial serum, R&D Systems cati#AF-289-PB). Followﬁng

incubation, membranes are washed at room temperature with 10 changes of buffer containing 150 mM NaCl,
500 mM sodium phosphate pH 7.4, 5 mM NaN,, and 0.05% polyoxyethylene-sorbitan monolaurate. When
35  using monoclonal _antibodie;, membranes are then incubated in blocking buffer containing 1 jg/mi rabbit anti- -
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cel I s in an_agarose- drepl et assay system essentlal I y as descri bed by i ser

et al., Geblozhsgmsnot 90: 167 30 178, 1985 and Harri ngton o}c,ﬁﬁswﬂg%]llvﬁaﬂ@ﬁ
110: 752- 759, 1973. Qther assay systens of analyzing macrophage mgratlon
may al so be enpl oyed. Such an assay is described by Her rranovvskl Vosat ka at

1., Bi 228 1284 99 '
gesi gne:jotC ETS dr%é‘g’a Q&E'taﬁ'é'p%l Jog ‘iﬁ UWA%S@B}“@%{]%‘%F\Q{\% V‘I(egh@B\t‘Pel%ﬂgf;‘ts:?%ﬂ'"ms alt he

D-i soner ofoorddmmerlatummfof loidD RBub! 6;
W | som ﬁtﬁ}_@o pr@ml% o 1gﬁ§n fgilé!oyed beblt alhf%@iit (@grﬂél%at.}al?@ ’Nlmiac or

. 27T 3936%% MJE’B‘?’?'EF A SE“F%"?’\‘W washiRdtim bleof bﬂﬁem?wéwraé% ang 'mwsteqfev Hhrin§05 WO
02/ 09 1203mREBibdkASHREABAGRPT 5qwi %Hm&;iﬁ AR Eld&hérﬁ%h%@? ir,‘Qn R OT 2

- candi date jnhibitor and the abil to cat al Ization to
5, 6- di bWPH'ﬂ%lTBeEd'esaﬂnblmuahaedéwamdbgnam i s nonitor ed However use of

met hyl esters 19b e[&?é}g@ h
rate .i s observed. " ection t?ﬂ%'tﬂﬁgﬁ%@%@é{za#egrf{&gghs Oug@b?%?t&eﬁy any
“one of a eaisiaspyreded withuarriag dmwms lebcipdidte ¢ompaunds, sidhass corspnapd 7ct Ane serbinkd by of

Jonnson. at xR 3h BELATPlryfRa BRSO, RYGIRAF oiffy % hhiGedt hoc,

t ypi cal | y Figure d riionditioneskmedia shquheaygigniigantilosstotdetectablp MIPAGInG thiy mmwha anfibady wite | S

'foIIo t 4 h roduct formti o rified by

treat ment B%?&Pfgfggq’%%%%@g 3& ﬁﬂ "Wg %&@66‘@@8 CI%KW?"QY omfig E?Sﬁ’?ﬁeat e

for | H. N\VRirrogrike! effsitsof carfpolmi mommwscmww Aegordhfylyl i BREriéht 8clohstrates that
nsf ect W th an _expression vector

| b
t ai ni ng‘g""g’kﬁagg%ﬂ%g&?%%a t%'B"i'ffeé}o LERictiithose descri bed herein.

These cells arh qnoméreaxp@ndleﬁtQFngmS*ﬂyﬁng%nﬁeﬁﬁéﬁdn&”oﬁ ¥ive( @fiefbnt mH‘BQHEﬁJIde%@f
ular and intracell ul ar

t 1
D 15t 1d0RT BB SfrhaeriicBis)ind Blgwit dostete-pvormiagt Jbe t@llwaﬁexma amtmbﬁi

assaylqg |ﬁmnn0?a%amém®tect@d WaR'evAlaled Of ELISE ! Confpiridl Y8 ﬁﬁrblfgﬁihe% d .
dye staining and m Crosco to exa ne nuc acid

i ncludin fqr a
15 frag lgedﬁl ngd%s@,dsgwq‘apt faghiop puith aeEPSD. of 2 UM, S|malar to the response obtained w:th
analogs compound 7b and compound 7d. In contrast, analog compound 7a and compound 7c were almost

100 times more active. _

In a further experiment (Figure 3), the ability of compound 7e o decrease the immunoreactivity of
20 MIF produced by THP-1 cells was determined. THP-1 cells were treated with 10 pglrﬁl of LPS and 10 uM of
compound 7e was added at various times post-LPS stimulation and immunoreactivity monitored with an anti-

MIF monoclonal. As shown, following addition of compound 7e immunoreactivity is rapidly lost. Thus, this

experiment measures the activity of compounds or buffer alone controls on MIF- detection when the
) -_ - compounds are inifially added at various times to cell cultures and then the corresponding conditioned media

: 2‘-5,_ - gamples are processed in-a time dependent fashion thereafter.

In the previous experiment (Figure 3), the ability of compound 7e to modulate antibody binding to

MIF protein was analyzed in the presence of LPS-stimulated THP1 cells. However, in the experiment shown

in Figure 4, the ability of compound 7e to modulate antibody recognition of MIF was examined using pre-

~ conditioned media, in the absence of live cells. In this experiment, LPS was added to THPi cells in culture as

30  describe above. Six hours later, the conditioned media was -removed, clarified of cell: debris and the amount

~_ of MiF determined to be 22 ng/mi. This pre-conditioned media was then divfded into two groups. Both groups

- were incubated at 370 C for varying periods of time before compound 7e or buffer alone (control) was added

for an additional 30 minutes of incubation at 37¢ C. The level of detectable MIF was. then detennined by

ELISA usjng the monoclonal anti-MIF antibody for detection. The rapid loss of. MIF specific ELISA signal is

35 | dependent upon the presence of compound 7e. Con_trol_ levels of MIF do not eha_ng_e. . Accordingly, this
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'Cl her assays may be performed in nodel cell or ani rral systens, by provi di ng

to the systemm a reconbinant or naturally “occurring formof M Fl6¢/1Iihd2605g

endogenoW 0x@R0Expr essi on in the presence or .absence BETUS8Y1686hpound,
thereby determning a statistically significant increase or decrease in the
pat hol ogy of that system For exanple, LPS can be enployed to induce a ’
tox: c sgocéxpe"ngsm%?mnaw tmecgmgmwﬁbimb@été Wlt]ﬂ@.ﬂ[]f;rénbfelﬂbckseﬂﬁi am}itrmws bty to )
enpl oyed to identify an inhibitor that ecific for .n .t he
oy de<SiEEY st vt M ik e preepag ey A5 S fieiation Iemaigt 2 19 copvit,
THP- 1 cel |s8g, ofdonstrifd da@*hcr@bvitﬁfﬂfe%b'%lm@ﬁhoﬁﬁcnﬁ?r%m|MﬁB§t ePfatiERRBLAnG/or
encodi ng t he protein ransfection and transfornmation protocols are well
known in t“ﬂ%asé?qateﬁﬁ‘ii‘"!'%cl ude Ca2PO4- nedi ated transfection, electroporation,

i nfecticon pabedds viral vector, DEAE-dextran nedi ated transfect i on, and
.the I1Ike. an alternative to the proteins described 5 :above,

chlrnerchF p Extraggliviar Logalizetion ABSa¥i on of . M F protein with another pro te|n or

protein fragnept 3rder% i t{‘sgégs ,ﬁ%ﬂry%ﬁvﬁf ﬁﬂ-lg%‘arﬁdtot Rodu KM éxﬁ&i‘fj‘?rfouse

sequence nay be enpl oye nasimla a fusion may
const r uct edcrophagdiRARCA64.3 cabs @metnan Typg Soiture, Co&actloayMM@m NA}mrmlectem Any and

all of these e W%ﬁ%ﬁiac%%gp @mﬁﬁ&i\k ﬁ%s il w@[elaplgtéﬁs h a?w&ﬂ@flferchiﬁ}e ;}V\%k{fﬁcgétﬁ to

assi st in assaylng i can al s6 expre
resul 10 of arlule:ulmged hi RPM §% teat-inadtieatad defal bavink seunv (FBB)Hyclonel Latbbtatohask bogaild). efterd

nd ottt o neiERp PG o v s e S Lk BT ot e Mroted O™

hepat ocyt sndavemwiele v.fa&téﬁ fWice with RIPKIT165 FBSN Cell3 i ghef inoitiaied for24 loors wittelRSY01d1:B4) - )

endot hel i aI ct or, vat insulin-tike growth facto

Sl ool o T i ey, S T e Ve o e e Sk BapaHel i
phosphot'r mémawaer Slagalcatbin Irai@ﬁ@ﬁonarpbmmm n@imin g méyibse néé &lperfiept).ei ns,
and enzy as protein_ kinase A or C. The nost u t.osol.i

secr eJtSed"%' Bmé?ccﬁ@e xpermens.cenditiongd media of e%%!ﬁ'wy"%%@rr@ao‘fﬁia@ &2 88 aM At

assay, S Usglrsafterals!afé stimibstion WS ngWnCtSTASr (P AR ifkeSifiSbitioR SEAIES, RAW 2894 cells
cyt osol | c()3 may be co 46 W azroba2a 3 15/11/2005 PCT/ US02/ 1 16963
x105 celis per well) were incubated for 24 hours with 1 ng/ml of LPS (0111:B4) or 1 ngim! of TSST-1 in the
presence of 0.01 M to 10 M compound 7e or buffer (as control). The MIF in cell-conditioned media was

concentrated on filters and the MIF remaining in the samples was analyzed by Westem biottlng and MiF band

20  densities were also measured by Sttatagene Eagle Eye™.
RAW cells can be induced to express MIF by addition either 1 ng/ml TSST-1 or LPS and cultured for
- 24 hours. MIF in conditioned media was measured as described above. As demonstrated by Figure 5,

compound 7e reduced immunodetectable MIF levels in conditioned media in a concentration dependent .
~manner with an |Gs of approximately at 0.04 pM, as compared to cells incubated with buffer only.” The level J

25 of MIF detected in the presence of compound 7e following TSST-1 stimulation of RAW cells is illustrated in
. " Figure 8, with an |Cs; of approximately 0.3 1M as compared fo cells incubated with buffer only.
Example 6 A ) '
Celf Culture, Transfection, and Metabofic Labeling
 Target cells obtained from the American Type Culture Collection (ATCC No. CRL 1650) are cuitured
30.  ovemight in a 48-well plate in DMEM supplemented with 10% fetal bovine serum, 2 mM L-Qlutamine, 1 mM
~ sodium pyruvate, 100 nM nonessential amino acids, and 50 pg/ml gentamycin " The target cells are then
transfected with 2 ig/ml of CsCl-purified plasmid DNA in transfec'uon buffer (140 mM NaC1, 3mM KC1, 1 mM
. CaC1y, 0.5 mM MgC1;, 0.9 mM NazHPCh, 25 mM Tns pH 74 "To each well, 300 il of the DNA in
g transfection buffer is added. Cells are incubated for 30 minutes at 37°C, and the buﬁer is asplrated Warm
35 medium supplemented with 160 pm chioroquine is added for 1.5 hr. This medmm is removed and the cells _
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20 M F-antibody or anti-tag. antibody, washed, and bl ocked with 2% BSA.

Cel | supernat ant is then added to the wells. Follow ng incubatilédldnfi2005
washi ng, YHOELYHE antibody (e.g., to MF) is added. The RETHO2/46963 body
expressed naturally, by co- transfection in the test cells, or transfected
separately into separate host cells. Furthernore, for the assays descri bed
herein, cebrk washedwixewititcaiplgte eduns fOeXsrardhedlincgbeRd e;sw-rtshze e plaiid of iriterest is co-

transientl pr 0 uch, assa be enpl oyed to
determ ne | Hﬁ"l’%l t |'@H’W"F°e%(ﬁ ec@e%afo ﬂt°5cé)x F'é'%é? qis?l%ﬁ%'Fe{'l‘q“S?' FOTHEB M an
intr oduceobhvspﬁchtﬁﬂsfemas tWhes © (@ oF tﬂeq&mﬂn@daf \Me}éat arw %Eirﬁh@aémﬁtham%ﬂf pERfineo,
cysteine for a eriod of tinme )ébl cally 15 m nutes or longer, in

met hi oni neﬂfeaé?ﬁg}aﬂ) %&Cﬁgf@ﬁfﬁ‘é@df ‘Peﬂsee"é’éﬁ bothcMIF tand éeoﬁréél defermined mommunafiesernbs e

| abel i 39, migbdcpyar e washed with nmedi um suppl emented with excess unl abel ed
met hi oni ne and cystelne plus heparin if the | eaderless protein is heparin.
bi ndi ng. Cel | s Faf@munpprecipialigntagsaysithe faraetrslissspetativlicoly mrbdlamdffmmﬁmtegwﬁl

B Var oug AT SHRAAR: Gpd MR, (B BRAA R BoPidiel B (AohD) Y oL °°

Super nat arfethiogingandicystgitssiiee BMEM: Follawing labdif, thenoelimaonsiayersrareowashedronceowit OMEM

anti bod | tJ i f.a peptide ta rese folovved
by a dezel @Bﬁe}rﬁ%&%ae@geéﬁ g%@ %E%ESHW"BO(!@E (%Ui c%ﬂﬂnﬁgcg 1&)Wﬁﬂesst B%{'F ik

pr ot eil® Acul@eptim2osk pf )h,ls oedi@a rforathd iimiitated leﬁgtﬁter@hamésahh ~thé maﬁ;emélmﬁ %Pées

er. cont 1% NP- 40 and

0. 594 aeon P BERE 0 Brehce o ERGHES acle.o ol Ficsel uliBpaies Mhm 5

Pr}m pi ta‘stmpjertm@dwlﬂetmduawi‘mdrelmﬂlcﬂedhuﬁc%ﬂi‘ahdh@nt ai ning sodi um phosphat e pH
7.2, deoxychol ne conpl exes are eluted into an SDS

gel sanpl e buf@&&’é@g f@'@ﬂﬂﬁ&tb&fh@@ ‘@(‘é’?@ celsare waphas ofes with250 pirah 84 swdiumor
f 1 uor ogr aganats] pi @04, f@ndo Qm§%dtuﬂméﬁieﬁé@’as bitak e?‘ A/MIQE SEiRlu} t?ﬁ‘?ﬁag ’allé:'r‘ah\ﬁg gaey be

preferred. to detect and quantify the anount I'n ce per nat ants.

ELI SALY s Reieitedy fhspelsre weshedowith siedin eontaining 0.584BSURYS 26 1okt heperini ang theBihe eélisy |
96-wel | plrah&@Bated |€thﬁ%%§ﬂedﬂ4n¥ Br R Indatel Ieﬂ?{i% ogfﬁnﬁc %HL@;PP Quifthed @?a” pgcgurm is

detecting reagent, such as an enzyne or oW ng
i ncubat i GHpPlemgntedywithed Bpduiipr., E@rq@liﬁtranéec@dd&hl veoto endodingaapotedn cofitailihg=a leader

determn n I vel.op ea IS a
substrate dg'?det gh %ﬁzh Eﬁeasﬁfo%l I% E' &{’}}%ﬁ@ sb«‘;{'@'gﬁ’u?m ‘@5’%? ?Siaqanpdqqn_
anti-i sotcmllmnednmmwuwmmaﬂr for the enzynme coupl ed to st rept avi di n.
Sui t apl € (i ES are wel I known in the art and include

High Throughput Screening Assay for MiF Inhibitors

The high throughput screenirig assay for MIF inhibitors is performed in a 96-well format using MIF

| \) produced by THP-1 celis and is performed as follows. MIF assays are performed by ELISA as indicated

above. THP-1 cells are resuspended to approx. 5:x 106 celis/m! in RPMI medium containing 20 pg/ml of

25 - bacterial LPS and the celis inicabated for 18-20 hours. Subsequently cell supematant is collected and

" incubated with putative inhibitors.” Briefly, a 96-well plate (Costar Number 3590) ELISA plate is coated with a

MIF monoclonal antibody (R8D' Systems Catalog Number MAB289) at a concentration of 4pg/m! for two

hours at 37°C. Undiluted culture supemate is added to the ELISA plate for a two-hour incubation at room

| temperalure. The wells are then washed, a biotinylated MIF polyclonal antibody (R&D Systems #AF-289-PB)

30  is added followed by Streptawdin HRP and a chromogenic substrate. The amount of MIF is calculated by -

interpolation from an MIF standard curve.

Example8
HPLC Analysis of Candidate Inhibitors in Serum

Prior to evaluating the affects of any small molecule in vivo, it is desirable to be able fo detect, ina -
35  quantitative fashion, the compound in a body fluid such as blood. An analytical method was established to
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hor ser adi sh. per oxi dase, Whi ch acts upon a subst rat e (e g., ABTS) resulting

- in‘a colorimetric reaction. It i recogni zed that rather than ﬂ.lél/rid.éZOOS

second aRry@ bgé2a30upl ed to an enzyne, the anti-MF anti begyrey1ddes
directly coupled to the horseradi sh peroxi dase, or other equival ent
detection reagent. |If desired, cell supernatants may be concentrated to

raise the ﬂﬁ‘e@%ﬁcﬁgld&g& %Lt mrﬁbbhﬁdg%uch ﬂi{l@ﬁﬁlﬁﬁ?@ r\gﬁ @%gﬁ%ﬁ%rhnﬁ‘ﬁueﬁnéagﬁre%? and
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El ect ropor ation stem Genet roni cs, Inc con t ions for
el ect ropoﬁ%{@mmw@se&qg@m sompeuat 75/ (0dmp/P mme@umrcr gcwerttrat@m e{eorpround cel |

type. Vol fisvdvhatr& and pulse length are the typical paraneters
vari ed. éﬁg?l}aﬂes )ﬁ')r optim zing el ectroporation nmay be obtained from

manuf act ur er s With the develogmentxf the abaye mathordsdd quantifiucohepeusd 7eCil isrpossiblerte exalvatgite i n
Mol | ar . Bi L Led.),. Wl . |
"6 o o] PR ol g rd b SR, s i B ©

are dil ut an equa
El ect Yooposeam bivavaialiith enipas ivere trealedowith \campoonisZe hyebtiaperitoneat mjectiom G.py (igue 7A),
manmal i an bacteria, and the |ike. Follow ng incubation,
medi um w?'ﬁ%%bﬁf@&&ﬁ(%gﬂ? é}hhl bitor is added and cells are further
i ncubat edExemple®- 2 days. At this time, culture nediumis harvested and the
protein is assay; ed, PB‘t' anywpf the assays herein. Preferably, ELUSA is
enpl oyed to de{l R nNikion o - -

The purpose for the following in vivo experiments was to confirm initial in vifro assay results. using

20 compound 7e to inhibit MIF. LPS-induced toxicity appears to be related to an overproduction of MIF as well
as TNF-a and IL-183. Since animals can be protected from endofoxin shock by rieutralizing or inhibiting these

inflammation mediators. The present model was chosen because it provides reproducible and rapid lethal
- models of sepsis and septic shock. ' : : :
Doses of lipopolysacchraride (LPS) were made fresh prior to each experiment. LPS (Escherichia Coli ‘)
25. . 0111:B4, Sigma) was reconstituted by adding 0.5% TEA (1 ml USP water + 5 m! Triethylamine (Pi_ercé)) foa’
- .vial of 5 mg endotoxin. Once reconstituted, the solution was incubated at 37°C for 30 minutes. Subsequently,
- the solution was sonicated in a 56-60°C. bath sonicator for 30 seconds 3 times. Following sonication the

mixture was vortexed for 3 minutes continuously. The stock solution of LPS was then ready for use.




the protein. An |n|t|al !concentratlon of 50 Mis tésted. If thi's anount
'gives a statisti.call y signi ficant reductidn - of export or reductipdd 1of2005

nonocl on3¥YO pHIH3ect i on, the candi date inhibitor is furt wr,ﬁsg§,§@g3| n a
dose response. Alter natlvely, concentrat ed supernatant nmay be
el ectrophoresed on an SDS-PAGE gel and 15 transferred to a solid support,

such as nyl on CUeteEtioﬁbﬁp Al TRBS-andlE i hen detected by an inmmnobl ot (see
Har | ow, Anti bodi es: oratory Col d Spring Harbor Laboratory,
1988), usi ng aﬁe'hr%wesb@fsl/&f)a? gnaﬂ) femadnﬁpaammg(emﬂesmnpbaxatmes mgstonsm)wrec
reporter g cl,ud but, are n
enzynes, colf%gué'{‘grggbﬁ ﬁagﬁpggrggyt%%se%?&% tg? Far,lﬁaéeg@%\rer%qc@aﬁeg@;r a?'P"l?b?Q?scent
Lml ecul Ss week-pore- @Wﬂmeﬂla@neﬂerﬂmtdbwof etﬂeanenem:rgtugre \@rgﬁédgand fandlodtyl drs@lbuted into

or ser adi etected by incubation with 20

5 St g OB e el AP e iGeciney o wik g4 oflBTuEES esPanday s
descri bed 7%1¢Ibufhrainnelmrmmelyjaeforadﬁm PféctoR bf LPS Esbﬁen&ﬁa%omﬂi%j FrgPGBIgilg tag.
In such cg&,w%’ @ﬁqﬁ‘i&% to the peptide tag er asgsay5| cl ude
si ze or charg ¢ égaé'g oY g%ﬂsqlkg PW&WM}néathdmof ER$c(0.2 ot for01ggam mouse)

chr omat ogwamhwmstéded mrrapaimnwlhr ¥Rd rixedi 'vﬂﬁ§ﬁ1%b’coﬁ£@ d;rat? %é?ééﬁgarrﬁr{% oﬂk@rﬁiﬁeﬁ ¥a t he
anount of,.active Besent in the cel
- bi oacti vi ‘f-@ 'F‘r‘&‘”f\‘/r"?- iped sPegimens daken fem- b@lﬂiéﬁ mdureﬁhegmmahvgs aaqrrﬁ;:ad dygiel. 25
Brieflly, oolideioRs weére pdrmiie gt MJUB poﬁ'ﬂP§ﬁ‘%[n%ﬁl§'1ﬂ€ﬁéfﬁﬁ&%s sl a?‘crﬂéaal gepgra?

cuI tured L' %ﬁ’r oxi mately hour s urin
rﬁr bi t orMisetae - Recten D'F@‘S%M@ﬂeapﬂhF(NJ] amrdm to the mbaufictorer's prahcbls Nbrm serum Jl-

t.ransferrieghg ther 16 hours i pcubati o The
el am | o ey e SR ) RO Y e 1 Iocsony Saoupe - mignessay
cont ai ni K (BHB BisteaeMinnennotis, bl ollowing mdnimdtuteos direetioReSHnTMIBT conckriratioRe in mouse

alternati S are determned asfollows
Bi oact i Vls%’rgmgfrﬁhuaénl S tieﬁmn@%g' @aﬁmﬁé‘ph SRRIes SR

i soml-?asénaéiléftdllﬂ/ﬂwwiemndwsmwéreﬁmragéd on assay. A pr oI i fer ati on assay is

perfornmed by g Js M| OUS anmount's of the eluate to cultured quiescent 3T3
cells. Tritia ne i s added to the nmedium and TCA precipitable
counts are neﬁem@rtew e 0l0 (2078 i) ferl BBl ride ol houdBe il astciéﬁznééédt al
dye I\/rI'T o & Q% r}ra%}l ve to measure proliferation. For a stan
purified reconq) t éhenr%e Yyee W@E’?ﬁﬂ@y@&"@%ﬁ"ﬁmb@mﬂfﬂwwﬁyﬁ be

body werght) and 50 mg/kg of —D—galaciosamme Mice were observed every two hours dunng the first 18
hours and twice a day for seven days. For these studies Kaplan-Meier estimation methods were employed to
- \)  assess animal survival.
: For all in vivo ,St“-di‘??» st_anc_lard slaﬁsticel comparisons among treatment groups were performed
25 using the Fisher test-for categorical data'and-the Mantel-Cox test for continuous variables. To determine if
 levels of serum IL-1 comrelated to serum MIF, a Fisher's test was applied. The analyses were performed
using Stat View 5.0 Software {Abacus Concepts, Berkeley, CA). All reporied p values that were two-sided
and of a value less than 0.05 were considered to indicate statistical significance.
An initial control experiment was conducted:-to determine the base line levels of endogenous MIF in
30 the murine model system (female Balb/c mice), and further to determine the rate and extent of increase in
| endogenous MIF following treatment with LPS (10 mglkg) Female Balblc mice were treated with LPS (Sigma
0111: :B1) admixed with 50 mg/kg B-D—ga!actosamme The level of MIF in serum was measured by HPLC as
| descnbed above at 0, 2, 5 and 6 hours fol!owmg LPS/galactosamine treatment. At the initiation of this
_ representatwe experiment, the baseline level of endogenous MIF was approximately 45 ng/ml. However,
35 - over the course of this six-hour expenment there was a time dependent increase in the level of MfF detected
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16/ 11/ 2005 WD 02/ 094203 - PCT/ US02/ 16963 Qther in vitro angi ogeni ¢ assay’s

i ncl ude ‘bi oassays that easure proliferation of endothelial cellé6/MifRB005.
col | agen welz/f93pd30 et at, Lab Invest 69:508, 1993), co-culdimgzaéochrai n
capill ary endot heli al cel | s on collagen gels separated by a chanber from
cells exporting the MF protein (Ckanure at -ai., B.B.R C.  186:1471, 1992;
Abe at al I nvest. 92:54, 1993), or a cell mgration ass (see

Warren et "h?o\?’edeﬂ SE@W smples; Whapgtige weye trga)gbmﬂq@gmund B8 darmuipted ip <% AgHEPYSodi es
The t er m 'sgitioh)aRH0mg/kgst LIS Béke b}&fa%kgﬂuréaﬁt dRcrBdsB RdnliSvery aﬂﬂauh?l\dﬁ'%ﬁﬁd 05)hat tn

ordi nary sense, including, l'imtation, to refer cl onal ,
monospeci PF deteciedd Imibn exwemsiesl Sh%h"i't'n 5'9'!1? 84, BALBIC\(Rs120) raiee wer: injefdad | '-91 Wit 29 gna/kg’

f ragment s pgyy w%@&‘tfbf é’d?ﬂpb&h@‘i‘é @tsnmeWEF'g Jdﬁuﬁ’n%fréiioﬁ OgIAd sAbis JMJ: Colicfed 85 hat E&?dy of -

preferred enbodi nents, tirgen” as use herein 1s a broad
term ahd ke ra%l&&ﬁemnnsmtgth@iradma!aweyteg mﬂw intiiykod havs aigereased ahityto espascttatiSoamd t o

refer to ' ecmﬂi rb i’uﬁa} 9[1 Ofnywrﬁcﬁ%% wepeoééﬁﬁl ﬂ.ﬁm tt%get

pol ypept| r| an unc i ona ereo target
anti body, d@ﬂg&a(ﬁmg@(e)n sttnlrm Mm@sfdeia@mdﬁouohombﬁnwmg treatinerh o dlyis darla;evma highly

o rypept1 HaRa SRR nRBRK hdeald Rl YRiORE B I S Slogehent s I vl |
I ea;t abotﬂ wadre rgedskted\h 'm]?usalsdurwmsﬂsﬂ%ﬁabds)shmn in Eigm; 10atna'e|is aldirect érﬂ&lgwy \é;\i%nifEﬁrb,

F( ab' , Fv 1 ra nt an.anti-MF/tar hi c

ot i 1 5 SoTPADR byt e e s Gl yes i bpsnee ehreoni it FONE PIGare pl Shanl

epi t ope, lﬂra%lrﬁlﬂlcﬁﬁﬁﬁféﬁeﬂddéiﬂn@ In'%erﬂihq{ ‘Fﬁ R4l ARIBQGH ﬂ‘ﬁﬂ&ﬁevelqereoﬁfséwéa%lﬁhng | )

interest are those antibodies that bind active pol ypeptides and are

di spl acecRdmpisiaien ofdPmafasempaundizathiosiet!dk y smal | nol ecul e.  Those of skill in:
the art readl |, RRBf itk bHEhokiilicelp Bis%e@a@%:e@%ﬁﬁmieh&nﬁuﬁmlmp%l a
conformati onal change, us changl ng e nat ure

conpet i t i Wpe fdol thadiLAg sllmutates magopbape ikepee]is to prodocerMIE, ek inltums induve CFNF—a&eﬂ;rétBn by _
ant i hedy ne examl.e. the activ n_enzyme my
e 19 e e 6 LABEs A PR T .45 oo T 15 <51 el ¥4
mol ecul e cat pevennERS slioble aambdewﬁ lsthdl @PS inﬁ&iatéﬂ rsAeR tin BAKB/C ﬁafce tsbl&mzéﬂt w.hOﬁhD-i S
| ost, there allo e of |oss I.munor act v
ant 1 body SEEHE: FEAPrHa TIAmen 31 SRR 78t 1 Ml mecton of el acse o Les
(2. 5 and 10 mg/kg) increased survival from 6% to 47% (p=0.0004) (Figure 12). The effects are modulated by
. the concentration of LPS employed, demonstrating that when using a higher concentration of LPS, the effect
20 - compound 7e is saturable and hence specific. Table 2 is a summary of several survival experiments (tbiaf of
- 210 mice), indicating that compound 7e protects mice from LPS induced foxic shock in a concentration
‘dépendent fashion. Figure 13 also depicts this data in graphical form with 25% survival time on the left axis.

Table 2 | 9

~ LPS Dosage ~75% Ariimal Death (hours)
_ (mghkgy Vehigle . .. | Compound 7e

40 10.2 16
10 99 180
.5 - 100 1 o 32.0

2 102 >100
0.5 22.0 >100
0.1 - >1000 - >100

25 MIF Overcomes the effects of compound 7e S

Exogenous recombinant human MIF when a&'ministered with compouhd 7e, can reversé the

~ beneficial effects of the compound, supportmg the hypothesns that compound 7e acts to. increase animal
resistance to LPS by modulating MIF levels in mice serum. In thls example, mme were treated with the

_ ) standard LPS protocot except that in addition to 1mglkg LPS and 20mglkg of the inhibitor compound 7e,
30 'some animals also received 300 po/kg human recombinant MIF At 12 hours, srgmﬁcantly more {p<0.01)
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In addition; the term "antibody" as used- herein isia broad termand is
used.in 'Wﬁo%&li pary sense, includi'ng, wthout Ii mtation, to rebelt62005
natural |y occurfing. antibodies as wel | as non-nat ural | y RSTEUSOR1683

ant i bodi es, i ncludi ng, for exanple, single chain antibodies, chineric,

bi functional and humani zed anti bodies, as well as antigen- binding

fragment s roibecsusivé the EREWith oot 7| bad thiy suRaNS ficuiftdized BY thb BiifisiatioR ¥ NIS (data not
constructeﬂ Y5|ng solid phase peptide synthesis, my be produced

r econbi nan ? " or may, be obtained, for exanple, by screening

conbi nat orEixathdwbrarl es including variable heavy chains and variable |i ght

chai ns (Huse et " 3Q Science 246:1275-1281 (1989)). These and ot her

met hods of mklmmuﬁmwwmm zed, CDR-grafted, single
chain, 5and bi f unsdy OBAHLBNICE Qb 96 B ek W ‘frﬁiﬂ)ﬂ& [ t nd
Harris, | pmminol ﬁwToda 14 24%g246 (1993); kvre ed&lﬁéﬂ?)a‘ibéﬁe(gm lf wit

341: 544- 5hevine £olgeen: ‘YPﬂéleWélhmw"ﬁéln medsmmplﬁeadjwamMr@rb@B@u Ondael, a2 Col d
S Ha dosdb & :
o0 e, o dos\ oSl KRR vie e Kl R RRS fy i otils AR ARG | 2

pract i cal ORPRY Yeloiee wereiniected subsutareoss iy wjth 1002’59 of 4RS (065:85) / amazfy mWG@fems

PCT/ US02/ pbkitdh M.E/ t

ant i body ﬁg@ggk‘?é@zﬁﬂum ngﬁgeé&%lv%%%%r&ﬂ%%a @%?s&w'}é?a’%ﬁ’

i sol at®kd wﬁalm aflen@ndeniizatign, fhereaters bataaced istarting gaip o Sompoundlifbuffer \-Iahlgwénaﬁ Gﬁb

Poc oy neteys H12 i, G o RLRRLS S .4 BhoRe i Rinlt 40 ok Gl peff v e

gﬂ / t ?r gewerptheryprepinedim dae74by, twi mmmrgfbﬂ Faw hickhbssn (F:gﬁre It 186htsl fémltil mg @xpdfimétital NOT €
contli a ences. nc nt hetic I aes, as

descri bEW@ovgB r&% %g%%em (d 3@ %/"’W“U?\'s)o‘wea eﬂl‘Y“ﬁr"’g@P' Lp.

pol ypept iinjectioact LIPS ovedde 70 mﬁﬁmmkt@pr@dﬁbﬂbh'aaﬁmﬂ B@ aaﬁhoﬁ\?dﬂm{a%na Figrd ST

noleq i npet henbcyani n

| ( BSA)
CRLFS o e AR FRtoadings tero i sriosed MRS pail 8 Bmhoompird ous
ot her camith eemcmhlgemdteesormﬂd(1meﬁﬂmqﬁ<0foer InGRURE Ppoint, HRRhARIs En%é‘treaf‘eja bufoh;?r

- nol ecul € &8 m#gfuﬁ@ in the art (Harlow and Lane, supra

Met hods. 9 Bpt rag OWVF,%S’B?\%{I"O"QW ingrer adhvitisas corenaredi its cortrol (@tarf@tﬂbp\’dn) goat ,
~ nouse, or ot i anbmsreRdesment, fiteen DBA/4J mice, age 10-12 weeks were immunized on day 0 at the base

of the tail with bovine collagen type Il (Cil 100 g), emulsified in Freunds complete adjuvant (FCA; GibcoBRL).
20 Onday 21, a second dose of coliagen was administered via the same route, ehulsiﬁed in Freunds incomplete '
adjuvant. On day 28 the mice were injected subcutaneously with 100 g of LPS (055:B5). On day 71 the
mice were injected i.p. with 40 g LPS (0111:B4). Groups and treatment protocol were the same as described
. as above. On day 74 blood samples were collected and cytokines were measured. Figure 16 indicates tﬁat
\:) compound 7e reduced serum MIF levels as compared to untreated CIA samples. An even more significant
25 inhibition of serum TNF-o: levels was defected. |
Example 11
The following inhibitors of MIF were prepared by the methods described in Example 1. Each of
these MIF inhibitors belongs to the class of compounds of structure (1a) described above, and incorporates
the following moiety:
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are well known in the art. In addition, ronoclonal - antibodies may be -
obt ai ned uSing nethods that are well: kriown' and routine in the abY 1(1H200H
and LaneW&@9#2031992). For exanpl e, spleen cells from arCanget/16963

pol ypepti de-i muni zed mammal can be fused to an appropriate nyel oma cel

i ne such as SP/ 02 nyeloma cells to produce hybridoma cells. C oned

hybri doma cell |ines nmay be screened usng_a | abel ed target 15 pol ypepti de
or functional fragnment thereof to identt cl ones that secrete target

pol ypepti de nonocl onal anti bodi es havi ng tlhe desired specificity.

Hybri domas expressing target pol ypepti nocl onal anti bodies having a
desirable specificity and affinity nay D¢ i solated and utilized as a
continuous source of the antibodies, which are useful, for exanple, for
prepari ng standardi zed kits. Simn Lar &~ econbi nant phage t hat

expresses, for exanple, a single -target pol ypeptide al so

provi des a nonocl onal anti body t be enpl oyed for preparing
standardi zed kits. Applications and ilizing Inhibitors of MF

I nhi bitors of E haye ,a variety .of applicabl S . not ed above.. '
Candi dat e: i nhi-%?'sr(’z\{%’*"mﬂi&f Fﬁ?’g ’?J&agg@]agte @r&pﬁ@clﬂ&é@’ FApRi S\%’ﬁ?"@? y of
sour ces, sigafidanigshibiocdf®IF stivitf. ungi , pl.ants, parasites, libraries of

chem cals (snmall nol ecul'es), peptides or peptide derivatives and the |ike.
Further, one of skill in the art 25 -recognize that inhibition has.occurred
when a statistically significant variation fromcontrol |evels is observed.
G ven the various roles of MF in pathol ogy and honeostasis, inhibition of.
MF activity or MF extracellular |ocalization nay have a therapeutic
effect. For exanple, recent studies have denonstrated that MF is a
medi at or of endot oxem a, where anti-MF anti bodies fully protected m ce
fromLPS-induced lethality. See Benhagen et at., Nature 365: 756-759; 1993;
Cal andra at at., J. Exp. Med. 179:1895-1902, 1994; 30 Benhagen et at.,
Trends M crobiol. 2:198-201, 1994. Further, anti-MF antibodies have

mar kedl y -i ncreased survival in mce challenged with gram positive bacteria
t hat induces septic shock. Benmhagen at al, J. M. Med. 76:151-161, 1998

Gt her studies have denonstrated the role of MF in tunor cell growh and
that anti- sense inhibition of MF |eads to resistance to apoptotic
stimuli. Takahashi et al., Ml Med. 4:707-714, 1998; Takahashi at al.,

M crobiol.. I nmunol. 43(1):61-67, 1999. In addition, the finding that MF is
:a counterregul ator 35 of glucocorticoid action indicates that nethods of
inhibiting MF extracellular localization may allow for.
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50 wo 02/09 203 16/11ﬂi005 . PCT/ US02/ 16963 treatjent of a variety of

pat hol ogi cal conditions, ‘i ncluding -autoi mminity, inflanmation, &6ddtlok2608, -
and adulWOPH&Bat ory distress syndrome, inflanmatory bRGIUSKEEs3e,

otitis media, inflammatory joint disease and Crohn's di sease. Benhagen et
al, J. Mot. Med. 76:151-161, 1998; Calandra et al., Nature 377:68-71, 1995;.
Donnel Iy et at, chagoundded. 3:1320- 323, &ﬁg&m1§ecause M F iscahﬁgmHQCognized
to be angiogenic, the inhibition 5 o? thi's cytokine may have

anti - angi ogeni c. acti Vi and particular u
include, but ar@ notxl¥nmted to, cancer,
angi opathies, fertylity, obesity and O e~ di seases of ucocorticoid
dysfunction |ike shi ngs and Addi sons Hi sease. The i nhibigors of MF

activity or exp y be enployed th yeutically and af'soutilized in
conjunction with a tprgeting noiety ;Eé; inds a cell sutfa receptor

y i n angi ogeni seases t hat
peti c retingpat psori asi s,

specific to part arncells. 10 Ad i.gtration of inhibifor® or enhancers

%% Cd%positions of efdlre

enbodi nent s pay oMyl at ed for 2\ ‘

including f @ , fBr oral , endls, int

i ntraperitoRrg i S, 4

other enbodifent® tHe conpositions ddscrithed herein nmay dgpe adni ni stered
ned rel ease inplant.cy Wthin ¢8t other enbodi ments,

conpositions of preterred enbodi nents may be fornulized as a |yophilizate,-

15 utilizing appropriate excipients that provide stability as a

phar maceutical. conpositions containing one or nore inhibitors of MF are

provi ded. For the purposes bY administration, th& conpounds of preferred

general |y follows jestafplished protocols
_ e ..of adm tHon. ‘@' ndictat ed,
supgut aneous, or |

as part of a sustg ,

| ypphilizate, and subsequent to rehydration. In another enbodi nent,

enbodi ments may be formul ated as pharnmaceutical conposi tGowpeynd 13

Phar maceut i cal Oempgesd ti ons of pref épmpdndditbodi ments conpri ne or nore
M F inhibitors of JX rred enbodi ments—i .e., a conpouEp_of\§ ructure (la)
or (Ib)) and a A\ oo s - :
O N N
SIS

N~ 0O X7 0 en,

-69-




20 pharmaceutically acceptable carrier and/or dlluent‘ The inhibitor of-r MF
“i's present in the conposi tion-in‘an anount which is ‘ef fective td6vdaf2005,
particul svodi/®ereder, that is, in an amount sufficient to pReGRIHYEogECr eased
MF levels or activity, synptons, and/or preferably with acceptable
toxicity to the patient. Preferably, the pharmaceutical conpositions of
preferred enbo ofBiln y i ude an, or of MF in Ar t from

| ess than abou?xo- étﬂg.toq%Lre thaﬁhﬁg%§¥élooo ngy per d§@1ge gg

upon the route of a inistration, 25 pregfenably about G . 025,
0.1, 0..2, 0.3% /0.5, 0.6, 0.7, , 0.9 ng to abo
85, 90, 95, 1- -125,150J- 175, 2001 25, 250, 300; 350, 37h, 400, 425,
450, 500, 600, /709, 800, -or 900 ny, nore preferably f about 1, 2,
3, 4, 5, 6, 7, 9, 10, 15, 20, or B5 to about 30, 351;4 , 45, 50, 55,
or 60 ng. .In wertain enbodi nents, " dgsages t han

—_— .

| ower or high

]

t hose. nenti-ned abfhive may be pre -d I‘gpgp riate cogceqtrations and
dosages car xdi qf?EW£rn1neo ng skl | in thé 300 O
Phar maceut i xcceptabl e carri paegr diluents a ar to those

skilled in the &t.CFor conpositions fornulated as I|qU|d ol utions,

accept abl e cagrrers and/ or dilue ¥hcl ude sal i ne and iIle water, and

may optiona i ncl ude anti oxi da buffers, bacteriq s, and ot her

conmon addi es. The conpositfions can al so be por ated as pills,

capsul es, granules, or tablets- that contain, in addition to an inhibitor

of MF, diluents, dispersing and surface-active agents, binders, and

| ubricants. One skilledin this art 35 may further formulate the |nh|b|torM)

of MFTIn an appropriate mamger, and in accordance with accepted -51

16/ 11/ 2005. WD 02/ 094203 PCT/ US02/ 16963 practice®, such as those described

i n Rem ngt on"s; Phar gggeuti cal Sci eng@@wr@qmnaro Ed., Madsmpoumd 19shi ng Co.,

East on, PA 199 dition, prodrugs a a so incl uded wit hj tte cont ext

of.preferred enbo nts. Prodrugs are iam coval ently bonde rriers that

rel ease a conp& structure (Il aPag p) in vivo wherP qdrug is

5 administered tf a patient. Prodrugslare generally prepargd by nodifying
m N

functional groypsyin a way such that he nodification is aved, either

by routine mani agion or in vivo, Idlng t he parent cghgﬁund
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Wth regard to st ereoi soners, the conmpounds of structures (la) and (Ib) may
haveé chi rg 9‘{2_{5 and may occur as racenates, racemric m xtureseddd A2005
i ndi vi dual” “efian orrers or diastereoners. All such isomerPEVEYRHEIAS e

i ncluded wi t hr n preferred -enbodi nents, including mxtures thereof.
Furthernore, sonme of 10 the crystalline forms of the conpounds of

structures (| a) cafisbutd ) nmay@xi st a%orﬁﬁﬂub{d@r phs, which argn éoﬂﬁdlﬂded in
pref erred -enbodi nent s~_ le_addi ti on, sone  _of ¢t he conpounds o tryptures

(la) and (Ib) my a foffh sol vat ew@ﬂat er or other or sol vent s.
Such sol vates areysi™v1arly incl udedyw the scope of ghe erred
enbodi nents. | n agot her enbodi ment, aj]nmethod is provided fgr tfeafl ng a
variety of di sorﬂeiﬁ or illnesses, ding 15 infla di seases,
arthritis, inmu | at ed drsorders a;the i ke. Such {:ﬁds i ncl ude
adm ni stering onpound of pr ef b enbodi nents to bl ooded

animal in an of Pogi ent to trgat he _disorder or i | ss. Such

met hods i ncl t.em c admnis onyof can“¢Hhi bi t e&qferred
enbodi nent s, draBly in the f f har maceuti c onppsition. ‘As
used herein, -emi ¢ adnini strationyin® udes oral an¥pawyémieral methods
of adm nistrg gn. For oral adntQE:ipatron, sui tabl e 20 _pharmaceuti ca
conpositiors of an inhibitor of i ncl ude powders, ules, pills,

tabl ets, and capsules as well a fquids, syrups, su sions, and

enul sions. These conpositions may al so include fl2é3vor ants, preservatives,
suspendbng, thickening and enul sifying agents, and ot her phar maceutical |y
ac)ept able additives. For parental adm nist rati on, the conpounds of
preferred enbodi ments can bgsprepared in aqueous injection solutions that
may contain, iiComghd21on to the inhibitor of MF actr vity and/or export,

buffers, 25 anti oxidants, bacteri O%toﬁ’r d otRér additives commonl y

enpl oyed in such gpolNtions. As nenti a @ve, adm ni st r@mpend & a
conpound of pr ¢d enbodi nents can rrpI oyed to treat fdeabvarr ety
of disorders or jillnesses. In partigy he conmpounds. @ rre

enbodi ments m ¢ admnistered to 4 Warmbl ooded ani ma ¥t he
treatment of i amrat i on,” cancer, ne disorders, and the Ilike. 30 MF
i nhi biting conp@unds may be used i n bi hation t her api e :\hﬁt h ot her

phar maceut i opounds. I n prefen d nbodi nent s, the ME inhibiting

conpound i § plesept ©h c@hbi nat i
C(% e
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conventional drugs used to‘treat diseases or conditions wherein MF is -

pat hogenic or wherein MF ‘plays a "pivotal or other “role in thg6edilseA3605.
process. waopantdscul arly preferred enbodi nents, phar nmaceuidggdoz/16963
conpositions are provided conprising one or nore MF inhibiting conpounds,
including, but not limted to - 35 conpounds of structures (1 a) or (1 b),

in conbination widR,@3g or nore addi ki har maceut i cal -52
B8 05 per Usoz, 1 LA ZRS i ncl udi ng, ChpBRc b§n1ted

.16/ 11/2005 WO O
to drugs for the,tr abent of various caffcdrs, asthnma or ot her piratory

di seases, sep5|s, arehritis, inflami rys bowel disease (68D r other
|nflannatory di seases, i nmmune di sorder or other diseases jor disorders
wherein MF is p{:Z}genic. In particu!éi}y preferred enbodi ts, one or
nore MLF inhibiti gonmpounds are pre d n conbination {ziﬁ one or nore
nonst er oi dalg r

|-'n qaqatory qiddg AllDs). or ot her pharneCegti cal
conpounds for Eat ng®arfhritis o é‘ |ﬂf|ﬁhnato&y di seases|| Preferred
conmpounds i nclwé bwt are not i Ry, celecoxib; fcbvle/NSALDS
for exanpl e, asplmgn cel ecoxi b, Ch0|l e nagneS|un1tr|s- Cy |2
dexamet hasone sodi um phosphate, flum=golide, fluticasone pro.|dﬁate
trianci nol one acetoni de, betanetha
bet anet hasone di propi onate, betanet hasone val erat e, desg
desoxi net asone, fluocinolone, triantinolone, triantinolq
cl obet asol propionate, and dicl of enac potasi um diclofenac sodi um

di fl uni sal, etodol ac, fenopddfen, fl urbiprofen, PQuprofe |ndonethaC|n

ket opr of en, ketorol ac,_ mel enani ¢ aciCémpavab2dret one, napro%@ﬁmmﬁ oxen

sodi um oxapr o?P‘HP"“Bq?'om cam rof ecoxi bsafsal ate, sulindac

tolmetin; and cortiffogteroids, for exanp cortisone, hygjoc sone,
nethylprednlsol ednlsone prednrgolene, bet anet hesoney betl dket hasone
dlproplonate bud sonlde 15 dexanet hggone. In particul arl ynpreferred
enbodi nent s, nore MF |nh|b|t|n;jconpounds are presébt in

N

@’ AN
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conbi nation with one or rmre beta stinulants, inhalation corticosteroids,
ant i hi stawd?@? hor monés, or ot her - pharnaceuti‘cal:conpounds folGVrle]a)fZHQS
asthma, ac (Pé?é)al ratory distress, or other respiratory di seases. °
Preferred compounds include, but are not limted to, betaPSTIUA/EA6%, for
exanpl e, commonly prescribed 20 bronchodilators; inhalation
corticosteroids npl e, .becl onet hasone, fI uti casone, triantinol one,
25 nonet asone, aCrt])fjn&fum?:?'f Bpednl sorfémmm‘hs pr edni sone,wgﬁdﬁgmesol one,
and rnet hyi predni sol of écﬂ,l hi st am nes exanpl e, azatadin o

car bi noxam ne/ pse edrine, cetiri ypr ohept adi ne,

dexchl or pheni ram ng exof enadi ne, | or a Pne, pronethazin

tri pel ennan ne, heni ram ne, cholerheniram ne, cl emastl ane,

di phenhydr am ne; | and hornones, for exgrr’ae epi nephri ne. E rti cuI arly
preferred enbodi S Oone or nore M | biting conpound e present in

conbi nati_qgcwi h ghar ceutlcalcco pou ds or treati IBD su as

azat hi opri ne ORY T oi ds, 2T IYg i cal Cyfpos o gy
particul arly Ypref erked errbodi ment 8 nor e Fi n i g conpodnds
are present in  c®nb®ation with pP giceot i cal conpounds f¥r Preating
cancer, such as clitaxel, in a phar jaceutical 30 conpgsjtion. In.
particularly ferred embodi ment s/ nore MF in {.i ng conpounds
are present i onbi nati on w th |nosuppreS|v§ conpotdls in -a

pharmaceutical conposition. In part¥cularly preferred enbodinments, one or
nmore MF inhibiting conpounds are present in.conbination with one or nore
)gs for treating an autoi mmune di sorder, for exanple, Lyne disease,
Lupus ée g., System c Lupus Erythematosus 35 (SLE)), or Acquired | mune
Defi ci ency Syndrone (Al DS).15Such drugs may incluge prot ease inhibitors, for
-53 16/ 11/ 2005 WO 02/094203 PCT/ USOZ/ 16963 exanpl e, i n i arrpr enavir,
saqui navir, | @pinpcmiss ritonavir, 4 &4 navi r, nucl eosi géé szl

transcriptase in i tors for exarrp I devudi ne, abacavir vud| ne,
i danosi ne, zal g t 2 and st avudi ng/@(eotl de o o

O
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reverse transcriptase inhibBitors, for exanple, tenofovir disoproxil
fumarate; non nucl eosi de reverse transcriptase inhibitors, forléxaddpf2005,
del avi r diVV@ 928383 r enz, and nevirapi ne; biol ogi cal respof$d/¢9aie¢%ers, for
5 exanpl e, etanercept, infliximb, and other conpounds that inhibit or
interfere wth tunor necrosing factor, antivirals, for exanple, am vudine
and_zi dovudi ne. cénpotrrsgi cul afg y pref gpheghgagbodi ments,  ongefioustie M F

i nhibiting conpounds_aregopresent in conblpation with pharnaceuti cal
conpounds for treat sedd s, such ag sfledoi ds or anti-infec R agents. -
Exanpl es of sterai dSyinclude corticostdfoi®ds, for exanpl e,Ogot one,
hydrocortisone, nethyl prednisol one, 1QMyredni sone, predni solone,
bet anmet hesone, Yonet hasone di propi pnat e, budesoni de, deéﬁgfthasone
sodiunlphosphatai fluni solide, fluticason® propionate; tri

acet oni de, betane ne, fluocia S ALyeci noni de, bet affet Hasone

di pr opi onadi et asane val era de.oﬁ?dé?Bdesoﬁlue RSORET o oy,

f 1 uoci nol one i Aol &te, tria wOe - acet oni de, bet asol

pr opi onat e, : t hasone. Exanpled of anti- infective @agems include
anthel m ntics (nependazol e), anti biot(cs includi ng am nocl ygosi des

(gent arnicin, y’neonyci n, tobrany , antifungal anti pi™8{ics

(anmphoterici K fluconazol e, griseofulvin, itraconazol § ket oconazol e,

nystatin, mcat4n, tolnaftate), cephal osporins gé%faclar, cefazolin,

cefotaxine, ceftazidine, ceftriaxone, cefuroxi mg cephal exin),,

beta-lactam anti biotics (cefotetan, neropenem, chloranphenicol,

macrol i es (azithromycin, chgrithromycin, erythronycin), penicillins ’Mj

(penicillin G sodiumsalt, anoxicillin, anpicillin, dicloxacillin,

nafcillin, piperacillin, ticarcillimompdisrcyclihges (doxycycline,

m nocycl i ne, t b J%d ne), 20 bacitracin, ckindamnycin;. qg%%aﬁﬁg§thate
ivirals includi'hg acye ovir,

sodi um polynyX|n&%X ul fate; vanconycin;

amant adi ne, di danogfi g, efavirenz, f8sgahetr, ganciclovir, in ir, -
| ami vudi ne, netPiwaveT, ritonavir, saQuinavir, stavudi nepyys %Lovir,
val.ganci cl ovir, 3zj dovudi ne; qui nol ong );

ci profl oxaein, |evofl oxaci
0 eg; sul f ones (dapsoims);
e;

sul f onam des (spl fadi azi ne, sul fisoxaz

furazol i done; dazol e; pent am di sul fani | am dumicrystal | i num

gatifloxacin; an f anmet hoxazd 25 In the ¥reftnent of
certain dis : e benef 3 0 treat”t he @gati N F
i nhibitor i mhkpation with an “&f xvic, for exa hanol ,

- bupi vacai ne, ¢hl §r ot ocai ne, |evobUpi Vacai ne, |idocai ne?
procai ne, ropivacai ne, tetracaine sffurane, isoflurane, ketam ne,
pr opof ol ,

F
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sevof | ur ane, codei ne, f-@ntanyl, hydronorphone, narcai ne, neperi dine,

met hadorie, 9ohl ne, oxycodone, reniféentanil, sufentanil, but olﬁbfé.rio*f2005

nal buphi ﬁ@o %?éﬁ‘ﬁdol benzocai ne, dibucai ne, ethyl chl oriPdH[USﬁgdll@éal ne, 30
and phenazopyri di ne. EXAMPLES The inhibitors of MF of preferred

enbodi ments nay be prepared by the methods described in Exanple 1. Exanple

2 presents an ae@@yunﬁqu Scr ggni ng c gﬁof preferred g@nts f or
inhibition of activ or export - @/ 094203 Exanp yat hesi s of
Rgresentati ve Conpo Y70°CH3 CH3

§ OH | 16/ 11/ 2005 [ US02/ 16963 NO2
2a A sol ution of%g i . i

vol uti on of hydr@6gen ceased, the reac NON M xture was
m nutes. A sol U{ion of N nethylisatbic janhydride 1

in portions. Aft
heated at 80C fo

(11.1 g, 62.5 nmok) ith N, N dlrrethylaetmde(65 m) wa ded over a
peri od of H& pivqL : ’PREH,‘M" ch dORgyas heat ed
o/\cns
N o N o
oy o, N o
20 e
5
15

*') | Compound 45 Compound 47 a5

R | ¢ Compound 49
o} o
s _ cl oo M 0\
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10 120C for 18 hours. The 'sol vent was renoved by distiillation, the residue
di ssolved in'water, and acidified wth 6 N HC. Thée ensuing prk6v/ailt/a2@05
was col | »pexarod washed with water. Recrystallization ofctrhmsez/iesmi ni ng
resi due from CH2Ct 2| et her gave qui nolinone 2a (5.75 g, 43% as a yellow
solid. OHO CH3 CH3 2b 15 CEt A solution of diethyl malonate (18.8 nl,
111nmol ) in N, I i acetam de (35.n S treated wi 0 H (2.80
g, 111 mmol) i#oﬁhdrirﬁ%s. After evol?t%f"f’o(?ﬁd%ip hydr ogen ceaéore}' , reaction
m xture was heat ed) 80C for 15 m nut A sol ution of N- lisatoic -
anhydride 1 (22, s124 mmol ) in N, t hyl acet am de ( awas added
over a period of m nutes after which the reaction was h ed at 20 120C |
for 18 hours. Th ol vent was renovedf byj distillation, the@i due

di ssol ved i n wat and acidified w 6g N HCL The ensui nglprci pitate was
col I ected apd smashedlwith water &t alll ization of™ iofTay ;
resi due from 1ethef§ave quin (1857 g, 409 white solid.

WO 02/ 094203 OFF M672d/ 2005 PCTI US
CH3 2a Y=NO2 2b &= CCRE

Compound 55

10 ~ Compound 51 Compound53 Oen,
N “ o
_ © s Oﬂ
| 5.
CCL™ s Ol
N o ' Yoo
- &

20 . F
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3a Y=NO2 3b Y = CO2Et-Al cohol 2 (6.2g 2a; 11.1g 2b) was dissolved i n POCK
(70nL for_2a: 140mL for 2b) and the sol ution was heated at 95CL6dAd1tA2885
hours. POY4EAU3, cnpyed by distillation and the reacti oPGHUS0UIEIas
poured 5 into 500nL of ice water. The aqueous solution was neutralized

usi ng saturated NaHCO3, the precipitate was collected by filtration,

redi ssol ved i n gompdud S1e chljgri de, dfdn@sln@ser Na2SO4 and Wmebyent was
removed in vacuo. Jhe cﬁde reaction producé was purified by ci
recrystal lizatiogn f et Ayl ether affor g 3.59 of 3a (52% r 7.8g 3b-
(65%9.- H N N I'YYBoc 10 )IN]JIN 4 5aR&< CJO 2-thienyl) R =gy

CQ 2-thienyl) 5p"R4 = CQ phenyl) 6b R} = CQ(phenyl) 6c R4 CQ 2-furanyl)
N- BOC pi perazi nel 4 J(5.0g; .27mmmol) wgs dissolved in. pyriding (15nL) and
20mg of DVAP was Yadfied. Neat acid.chhprigde was added to t sgl ution at
0-5C sl owl Y aypehitd,of 5 g nutes] TX resul ti thick pjpste was
stirred. over t J(15 hours) at Toowr tefiper acur e befo opowred on
ice. The 15 vvhite"crglstalline preci pi{ attg was col |l ecte tration, air
dried and dried imywgcuo to give the crr%spondi ng N BOC- Ac?/l pi per azi ne:
5a (6.5g9; 83%, or (4.8g9; 94% . The ¢ ude reaction pr oduct® was

i mredi ately enpl oyédysi n the next step by dissolving the conpound in 100ml.:
met hyl ene. chloride and addi ng neat TFA

25
5 15

B

- Compound 57
Compound 59 30 o Compound 61

ci o,
° s o, | 0 o
() *
SO CN e
Cl . ()
L7 oo o
o _ o
. 0 ' ; o
CH, -,

20
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(10mL). After 3 hours at- roomterrperature t he sol ution was evaporat ed,” the
resi due di ssolved in. nethylene chloride and washed with NaHCC]BG/11/2005
(sat ur at aviy 02/dh3aqueous | ayer was extracted 10 tinmes w tgpmgdobnésene 20

chl oride, the conbined organic |ayer was dried over Na2SO4 and the sol vent
was evaporated in vacua affording conpound 6a (4.50; 94% 75% over two
steps) or conpound 6b (2.95g; 70% 66% over two steps), c und 6¢, as
i s commercial | ORPUWED| e from Lancdomeeunddhi hesils (cat aI > 18698) .

-56 WD 02/094203 C 11/ 2005 PCT/ US 3 N B = N2 6a
= CO(2-t hi enyl) = CO2Et 6byR4 phenyl ) 6c R4 2.2~ f ur anyl )
< hienyl) 7b , R4 = CQ phenyl) i7c Y = COREt,

7a Y = N0O2, R4 =
7d Y = CO2Et, R4w_CO(phenyl) 7e Y = @a R4 =
Eol ution of chl o(cﬁi nolone 3 in toluen s added

= CQ(2-t hi enyl

CQ(2-furanyl) Taqg

pi perazine 6 foE d by 10 drops o ypi di ne beforeygeated ta_ 1Q0C for 12:
to 14 hours. Th ture-was cooled to rfjom tenperature, apré’teﬂ*S to
dryness, redissol {ed Cgfthyle 'deoandrpashed wi N h
organi c. sol vent was d over A tand renoved i n vacuo.

ve. The
Chr omat ogr aphy

(silica, CH §5°015) af f or ded ) he®CBX product 7, 3
, H HC™ e,
N O
| - e NeH,
&% 10 20 _
o
5 Compound 65 Compound 67

Compound 530 ™\ “CH,
o, _ o o
o :
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- Chl or oqui

along with recovered starting material (30-40%. :Product yields for the
reacti on‘% %ﬁé%ded i'n Table 1. Table 1 'N-Acyl Piperazine L 16/11/2005

9% Pi perazi n-e Qui nol one Adduct 6a 1.9y FLI/BY?A6P60928% 6a
1. 6g 3bl.5g7b0.9934% 6b 2. 69 3a' 2.5g7cl. 3g32% 6b 2.7g 3b2.497dl. 5935% 6¢C
2.79 3a3.2g7e2.89g55% 10 Anal ytical Data 7a. np 167-159C, 1H NWMR (CDCl 3, 300
Nrz) b 7. 95 (ddCompoiig8 7. 70 it 1 Hiomphurd90 (0. S, 7. deorptna72H) 7. 35
(m 2H),.7.08 (m 1BE).® 95 (bs, 4H), 3. 3H), 3.3 (t, . HRVS ( FAB)
calculated for g9 DANAS 399. 1127, f 397@ 1117; Analg, ul ated for
. Cl9H18N404S: C. §7.28; H, 4.55; N, 12 0, 16.06; S, 8 Pound C

56.78; H, 4.50; N™J13.73. 15. 7b. np 245-217C 1H NVR ( 300 MHz) 5
7.85 (dd, 1 H, .70 (m 1 H, 7.44 (I 5H), 7.42 (m 1H[ 374 (m 4H),
RV (6 563" f

3.28 (m 4H); AB) calculated f CalH21N404 393.1 ound
393. 1540; A ( d for &1 | , 64. 28 H, 5. 4, N, 14. 28;
0, 16. 31 Found; 84' H, 5.16;. X7 16/ 11 6. A0 92/ 684203

PCT/ US02116963 7¢ ) nﬁ 183- 185C; 1H™MfF
7.61 (m 1H) 7.48%m 1H), 7.38 (d,
7.07 (M 1 , 4.44 (q, 2H) 3.95 (bs, 3.70 (s, 3H) 3.357(bs, 4H). 1.44
(t, 3IC—%1 HRI\/B (FAB) calculated for C2 3OS, 426. 1488 found 426. 1487;
Anal , | cul ated for Cz2H23N304S: 1% H, 5.45; N, 9.88; 0,15.04; S,
7.54 Found: C, 62.08; H, 5.45; N 9.77. 5 7d. np 164-166C, 'H NVR ( CDCI 3,
300 M—lz) b 7.92 (dd, lH) 7.60 mluz,mpozndﬂlﬁ(m 2y, 7.37 (m 1H), 727

(r 4.45 @qﬂmmeoﬁg .65 (bs, 7H), ébs, 4H), 1. 4§o@pound3ﬁ)
(F B) calculatedf? OYCZ/T'/

. W95, (dd, 1H),
W 7.32(m 1 H, 7.85 (M 1H),

Q)

%
>
_gi:

E:
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C24H26N0B, 420.1923, foundi420.1934; Anal. Calcul ated: for C24H25N304; C.
69.72; H, 6.01; N, 10.02;7°0, 15.26 Found: C, 66.32; H, 6.01; NL69.166/2065.
np 189- 190 &a942081 NVR (CDCI 3, 300 MHz) b 7.96 (dd,1 H), i‘»cﬂ(jwﬂiﬁgsj; H) ,

7,51 (lid, 1 H, 7.44 (bd, 10 1H), 7.37 (bt, 1H), 7.09 (d, 1H), 6.51 (m
IH), 4.03 (bm 4H), 3.74 (s, 3H), 3.33 (t, 4H); HRIVB(FAB) calculatedfor
C, 9H, 9N4Os 383..1355 und 3.1358;, Anal . Cal cul ated for Os C,
59.68; H, 4.74: lf“‘iitp% Fdfind: C Cgmposad 76 4 79, N, 14C°§@° mple 2
Macr ophage M gratl say 15 Macr ophage
agar ose dropl eb d capillary nethod
Stastny et al!., ¥. Ifmunol. 110(3):7 _
cont ai ni ng sanplRs are added to henat ocfi ubes, 75 mmlond with a 1.2 mm
i nner di aneter tubes are heat seajed and centrifuged 100 x G for 3
m nutes, cut a cell-fluid interfgce™and i nbedded in ap of :
silicone grease 9 -Moore culturje chanbers. The cul t &e ehanbers
contain eithe +e+cgrotein 20 ( or sanples. Mgra® on ré_%s are
det er m ned nd})48 -hours of incubation at 37C Qy traci

tion is neasured usi ng the
escri bed by.Harr on and

projected i he macr ophage d_NHasuri ng 5 of ~@ he
m gration by pla'f\ inftry. Alterna ch well of § plate is
pre-coated with @he mcroliter o dui d b, 8% (W v) Se S-Agarose in

wat er di spensed onto the mddle o wet®D. The plate is t]hen war med
gently on a light box until the agaroge, drops éﬁ? just dryCHIwo

m cr ol |5t ers of -macrophage containing c suspensYons of up to 25 25 %
(vlv) i'n media (with or without MF or other controls),. containing 0.2%:
agarose (Wv) and heated to 37C is added to the pr ecoat ed plate wells and
cooled to 4Cf ‘2'{&]78 Each well is then filled with nedia and incubated
at 37C under 5% aigs for 48 hr. Mgrati 32 fromthe agarose droplets
i s neasured at 24 a 8hr by determ ning the 3t ance from% edge of
the droplet to the pfriphery of m otspb@a77 M gration Ass%? nocyte

m gration i nhi b glivities of reconbi ngnt nurine and hupémw | d-type
and nurine rmutant M F are anal yzed by us human perié)her | ood
nononucl ear cel I S T-cel |l depl et edogo uckear '
N
“ ()
() i
\ M-Iz N N N""’S\gCHa
NH,
I ) L
CH
C*"s ) N O 3 E
y 9
CH,
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cell's in a nodified Boyden chanber format. Calceln 'AM | abel ed nDnocytes are
'suspendeqzﬁ @33 "5 x 106/nL in RPM. 1640 nedi um with L-gl ul&ilie/ 2005
(wi t hout A #d) and 0.1 ng/nL human serum al buni n RCHBWRAEEer um

al bumin. An aliquot (200 L) of cell suspension is added to wells of a
t1-bottom96-, 35 well culture plate (Costar, Canbridge, MA) prewarned to
37C MF in RPM Cafpblndigs added to t heCom@luhd 8258 16/ 11/ 2005 ¢oiauflids094203
PCT/ US02/ 16963 sysqension to yield final concentrations of 1 10 100, and
1000 ngl L. Thegewture plate is placed i gto§he chanbef offf &
tenperature-congrolled plate reader, ,m xe(d f 30 s, and Cubated at 37C
for 10-20 mn.{ During the |ncubat|09 € of premarned uman nonocyte

chenot acti c prel nd -1; Pepro Tech., 1Inc" Rocky Hl[LI NJ) at 10 or
25 ngl L or A t 0.1 ng/nL is added to the tomwell of a 5
ChenoTX pl at i ro robe Inc. Gaithers urg, MD; 3 mmwe|l diahgt=y, 5 M
filter pore siz&) ° The filter plate reful ly add ESane Al at e.

Treated cell sum’pen3| ons are renoved er)mt i ncubat 9 Ts added
to each well of the filter plate. The ssen‘@ﬁed pI ate s ) ctbated for 90
mn_at 37Cin a humdified chapgbé . Fol | ovmqag i ncubati on,
the cel P suspension is aspirated ‘ sb@fac oof the filter and: the
filter is subsequently renoved freg 2 pl ate and washed three tines
by adding 50 L 1.0 of 1X HBSS- to each]fllter segnent. Between washes, a
squeegee (NeuroProbe) is enployed to réHpve residual HBSS-. The filter is
j dried and then read directly in the quorescent pl at e’ reader wth

ital®on at CespusdBland epission at 535 nm not act i gﬂdom
m gration indicesgaye defined as av ragqe ‘{fblrter- ound f 18P 8 ce for a
gi ven set of I di vi ded by averg‘ﬁ u escence of filt in wells -
containing nei -he? MCP-1 nor MF. TiffNation of fluores abel ed cells
reveal ed that JMeyels of fluorescen ®tected in 15 thisl]assay have a
| inear relatiqgnshlip to cell nunber ot shown). Examle utorrer ase Assay
al: jed out essentially la escrl bed by

The tautoneri zaglon Iee5 ion is ¢
Rosengren e B s‘\'
: o

\

o @fi““"@(i"‘
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2(1):143- 149, 1996 D- dopachrome conversion to S

5, 6- di hydr oxyi ndol e-2-carboxylic acid i's assessed. 1M 20 sanpné/dwuézoﬁﬁ
cont ai ni Ngo2/d9a208M substrate and 1.4 fig of MF in a sanppErye§hdidcdn
containing 0.1 mM 25 EDTA and 10 mM sodi um phosphate buffer, pH 6.0 are
“prepared and the rate of decrease inimnochrome absorbance is followed at
475 nm L-dopachrome is enployed as contr In additio th eaction
products can b§°"fp8v’ld§§ed using an H rlﬁ’tagél zing a nobil '5’55{8 ncI udi ng
20 MM KH2PO4 buf (pH 4.0) and 15% with=a flow rg o?‘

m/mn. Fluorits cdetectioniszJIo at 2951345 rim tlvely,
the tautoneri zasyon reaction ut|I|z| ng~ pheényl pyruvate or

(p- hydr oxyphenyi Ypyruvate is carrie t essentially as d i bed by
Johnson el at.,%Bi oc;h 38 16024- 13 ﬁ; 1999. In this vel

ket oni zati o e ate is rgd at 288 nm (E= 1 D M1 cm ")
and t he ket i,on of (p hydr ox phnylpyruvate IS pe at 300 nm
(c= 21600 M1 chy 1) The assay m e & e, 50 MVl HP Buf r(1
m., pH 6.5) and an aliquot of a & tiohQ of MF suffici v xti lute (0.5

--1.0 pL of a 2.3 30 ng/nL. soluti®n,¥ti¥al concentration 93-186 nM to
yield ag initial liner rate. The assagi&s initiated by the ddition of a
smal| quantity (1-3.3 pL) of either phenyl pyruvate or

(p- hydr oxyphenyl ) pyruvate from stock | utions made up in ,géfﬁtmpl The
crystalline forms of phenylpyruvate an ‘n;upydr oxyphenyl ) pyruvat e exi st
exclusively as the enol isoners (Larseh et at, Ac¢ct’la Chem Scand. B N
28:92- 8 1974). The concentration of substrat e may range from 10 to 150: -
M with’no si gﬁP’P‘P‘!’;’%@ i nhi BStion of MF activity by et hatfWPo¥8derved at
less 35 than 0.5%Aw’ -59 16/ 11/ 2608poun$9D2/ 094203 PCT/ USO2T§963 Exanpl e
4 | mmuno reci ¢t af and West ern Bl ot {fsis Cell cult eriments
wer e designed tg characterize the ag&;ﬁof candi dat e compounds, MF
expression, trafky cking, and export. I'Y” afid condi ti oned i um fractions
are prepared fgﬁ CE -
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5 i mmunopreci pitation essentially as described preyviously (Florkiewcz et
aj.,,C?OQﬁg Factors 4:265-275, 1991: Florkiew ¢z et “al., "Ann.” N18/1AcA2005
Sc!. 638: Qy?§§? except that 400 O of lysis buffer (1% NEIRI20698%/,
deoxychol ate, 20 MM Tris pH 7.5, 5 mM EDTA, 2 mM EGTA, 0.01 nM
phenyl nmet hyl suf onyl fluoride, 10 nglm aprotinin, 10 ng/m | eupeptin, 10

ng/ m peptstatiCompod@2ided t@ t he mechnpbinfibficti on after ctapodddegt i on by

centrifugation in a-ma crofuge for 15 m nutesca Cell or nediu actions are
i ncubated with nggl gnal or 10 polyclo nti bodies to M Fl apd :
GammaBi ndTM G Sepiiar 8se(r) (Pharmaci & BvBI ot echnol ogy, psdl a, Sweden)

was added for an ditional 30 m nutesyincubation. |nmrune npl exes are
sedi ment ed by disaofuge centrifugatifon))y washed three ti ith lysis
buffer, and four ™ buf f er

P~40, 0.1%
t1yHn sSDs

s with ice coldX\jsmunoprecipitation
- phosphat e p } % deoxychol at ag,
S o i SSOCI

sodi um dodec
gel sanple b
br onphenol bl ue,

L, 4% SDS, 10% g T 0L, 0. 004%

EGTA, and separ ¥ edoby 12% SDS- PAGEl The gel is

processed for fludyography, dried, and\exposed to X-ray filnmat -70C. Wen
neonyci n phosphot nansferase i s i nmunopreci pitated, a rabbit Qnti-NPT
anti body (SPrime-3Pm e, Boul der, CO was, enployed. For ey bl ot

anal ysi s, protein8Caréestransferred frorcfhen12% SHS- PAGE gel to a
nitrocel lul ose 20 nmenbrane (pore size 0.45 pmin cold buffer containing 25
m\ 3-[ di met hyl (hydr oxynet hyl ) net hyl am no) - 2- hydr oxypr opane-sul foni c aci d,
QtDQ.S;;ZO@bnethanoL for 90 m nutes at 0.4 anps. For Western blotting
anal ysis, of cell conditionﬁ medi a, the nedia was centrifuged (10 m nutes
at 800 g) and the supernatants concentrated 10-#d1 d by nmenbrane filtration
(10kDa cut - of f gonfteHdrel coNn- 10 AniconégnSan%ges were then CPERYNMAd on 16%
SDS Tris-glycin Gel ex, San Di efynPosy ynder reducing co ¥Bn and
transferred onto 2 trocel l ul ose menbp7ane (MNovex) at 20Y f . hours.
Menbrane was i: with rabbit pelysdienal anti-rat antybodies (1:1000)
(Torrey. Pines Byl ab, San D ego, CA) /) and then with horsepmdi sh
per oxi dase-conjfigate (1:1000)(Piercg, Rockford., IL). NI?; s visualized
by devel oprment 'w chl or onapht noVH2 geconbi nant- MF OJp. purchased
t

from R&D systens NPnneapoIis) s _el dct ffophor esed ansfejlred as a
standar d. yeS @l eabl ocked OSfMofr i, pH 7. 1 6HE MM
NaN3, 0.35% 0 et hyl ene- sor bi " 0 X0

0 KL

_Hﬁ)kaﬁ 7 A _ He' O%
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30 nonol aurate, and 5% nonfat dry mlk (Carnation Co.; Los Angeles, CA for
1 hr at room tenperature. Menbranes are incubated with a nonocléddil/2005.
ant i body Waed/ekmg Nunber MAB289, purchased from R&D Systeemausedigdaeapol i s,
MN) or polyclonal (goat polyclonal serum R&D Systens cat #AF-289- PB).
Fol l owi ng incubation, nenbranes are washed at roomtenperature with 10

S NN, and GTBSIBREI Joxyidk nyl endPBE Pl nonol aur at SONMBRTSS i ng

nmonocl onal anti bodi nbranes are thenzhgubated in bl ocki ffer
it anti -60 WO gio 4203 PCT/ USO2, 16/j11/ BO05 6

containing 1. pg/ri
nouse | gG ( H+L, f e, Jackson | esear ch Labora i e§;” West
G ove, PA) for 30jm nutes at roomtenperature. For polyclobﬁl pr obi ng,
i ncubation enplo rabbit anti-goat ma, Catal og Nunb 518).
Menbranes are sfibsequently washed in{l Ljof buffer descriagéégﬁove, and
incubated for 1lhr Un 100 nm of blockipg Buffer containin o

1l -protein A (I CNNBi ochenicals, Costa Nesall.GA), and washed {wi t H-C% 1 L of

buffer. The radi ogign A8, vi sual tgradi ograp <0

experi nment, | di ti oned as col |l ected f (10 vg/ m)
treated THF , al so treat ed~ NY i ng anmounts arforgat e
conpounds, ound 7e and scre¢ened by i mrunoprecipjtation with
monocl onal or pol ycl onal anti bodi es t o%et ect M ggbi ndi ng. denonstrat ed

in Figure 1, congifioned nedia showed a significant |oss of detectable MF
usi ng the nonocl onal antibody in the 10 presence of 10 pM of conpound 7e .
that was not observed with the polyclonal antibody. This response nirrorg)
the effects of conpound 7e pfi MF enzyne activity. Accordingly, this
experiment denonstrates that nonoclonal reactivi§y can act as a surrogate
mar ker for enzymatic activity. In qﬁﬂkaﬁaﬂﬁxperinent ( Fi genipeund)t3 varyi ng
concentrations_of five different inhibitor_anal ogs were adged to LPS
stinul at ed THP-OMPEE®e and allowed to in te overnight. ¢Th&yfol | owi ng day

the ambunt of 15 i oreactive M Rpdet ed was eval uat gd by ELI SA
Conmpound 7e inQ;bit d tshe ability of e dntibody to 0O
S
: I_CH,
Sy
' N
_ N o )
@} o LA
' N O N
o, N0 CH,
"y
Ny o T o
N o . o, ®




recognize MF in a dose. dependent fashion with an"ED50 of 2 pM simlar to
the response ‘obtained with anal ogs conpound 7b and conpound 7d16//11/2005
cont r ast ,\WaHPYEZ%conpound 7a and conpound 7c were al npst PCIOS0L/i6m6S
nnre-actlve In a further experiment (Figure 3), the ability of conpound 7e
to decrease the inmunoreactivity of 20 MF produced by THP-1 cells was
det er mi ned. THRohpamt 108 wer el r eat edompoult 68 gl nl  of LPSC@!ﬂﬁbuﬂcprM of
compound 7e was addgd at various tlnes p BPS stinmul ation
i mrunor eacti vi g, tored with an anti - F nonocl onal .
fol | ow ng addi t§on ®f conmpound 7e inﬁhfgiz;;aivity IS rap Ol ost. Thus,
this experine nmeasures the activi&inof conpounds or buffer al one

0

controls on M dptectiomawhen the ounds are initial added at

various times cq | tures and theg-the correspondi ngd_c ndi tioned nedi-a
25. sanples arel-pro ed in: ag e dbpefadent fashion t helfeal In the
previ ous ex B t"QFl gure 3), ity o onpoung ate

ant i body bi- M F protein wag” gy
LPS-stimul atéd THPP celI's. However, inlthe experi ment SHOWy
the ability of €&&npound 7e to nodul ate anti body recogniti O%Of M F was
exam ned using pre- conditioned nedia, iN.fe absence of liJe cells. In
this experiment, LPS was added to THP1 cells in culture descri be
above. 551 x hours later, the conditioned netia wai removed, clarified of
cell debris and the amount of MF determined to“®e 22 ng/m. This
pre-conditioned nedia was then divided into two groups- Both groups were
|Qubat ed at ompodn@¥osvaryi ng periods of time before conpound 7e or buffer

alone (control) was ded” ¥dbr an additional 30 minutes Qf ing\ tion at 37
C.. The level of ddtd&ctable M[' wdompwsdhilet er mi ned by 8‘]5]_ sing the
nonocl onal anti - @anti body for detectgdn. The rapid | oss o specific

| evels of MF d t change. Accordi y, this -61 16/ 11/ 5. WD 02/ 094203
PCT/ US02/ 16963 rdg ment denonstratesithat conpound 7e in acts with MF,
and -bl ockgict he a i dody. s ability to@bsequent ly inter ac@i th MF, even
in the absen rel Ps. “As this inteémdcto on takes place atftfe catal ytic
° oo
. : H 7 o
o kL |
| Ty
_ d

ELI SA signal is dependent upon the p ence of conpound Cont r ol
gje

“E—
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site, or constrains catalytic activity, the loss of :immunoreactivity :
“‘correlates with | ost enzyrati¢ activity and/or M F associ ated éét/llvl)fE@QS
5 Exanpl ewb okmssencel | ul ar Local i zati on Assay |In order to peifibRficsssSess in
vitro activity of conpound 7e to nodulate MF export, nouse nacrophage RAW
264.7 cells (Anerican Type Cul ture Cbllection Manassas, VA) were sel ected.

Raw 264. 7 macr ophage x106 cells p re plated in.12- | tissue
cul ture plates ((% ﬁ)} 10 ¥hd cul t ‘?thPM | 1 % heat &Ww{ﬁt ed fetal
bovi ne serum (FBS cl one Laboratorie ogan, UT). After t&eghour s of
i ncubati on at 37C a humdified at nps e wth 5% C02, noq yerent cells
were renoved wells were washed twjce with RPM /1% FBS. ¢ S were then
i ncubat ed for 2 Nhours with LPS (0111: or TSST-1 (Tox® echnol ogy,
Sarasota, FL), [whijch were appr oxi mate@S% pure and resusp nded in
pyrogen-free at a concentrationia

erijments,

i Ng from lpg/E' o 1000 ng/ n
, 02, 4, 8 and

condi ti oned
24 hours i 3
i nhi bition studi
for 24 hours Wtk

.1 ng/m of LPS (0111:B4) or | ng/m SST-1 in the
presence of 0.01 to 10 M conpound 7e oryb®ffer (as c
cell-conditioned negir@hwas concentrated é,g filters and the
in the sanpl es was égal yzed by Western blotting and M F band
were al so nmeasured by Stratagene Eagle Eye"'. RAWcells can I§
express MF by addition either 1 ng/m TSST-1 or 5hPS and cul t
hour s. F in conditioned ”igl a was neasured as described above. As
demonstrated by Figure 5, npound 7e reduced i munodet ectable MF | evels
in conditioned nmedia in a concentration deﬁ)endent manner with an |1 C6o of
approxi mately at 0.04 M as conpar eHomRgurdd| :?s i ncubated with buffer only.
The I evel 25 ofomppypddth ected in t he presgnee of conpound 7e fol | owi ng

s, ORAW 264.7 cel s (1%06 cells per

TSST-1 stimulatio RAWcells is illugtripted i @5 fi gur €oépound tth an | C50
of appr oxi matelgl M as conpared t@ ce&¥s incubated with buffep.gnly.

Exanpl e fi
o N
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Cell Culture, Transfecti.on, and Metabolic Labeling Target cells obtained
fromthe Anerican Type Cul ture Coll-ection {(ATCC No. CRL 1650) at6/dilA2088 -
30 over ni%YAO2PH2E 48-wel | plate in DVEM suppl enent ed wi t PCIDUS0RE6%S bovi ne
serum 2 mML-glutamne, 1 nM sodium pyruvate, 100 nM nonessential am no
acids, and 50 jig/m gentanmycin. The target cells are then transfected
with 2 | agl nt ofcofpéend p1sri f i egh pl asn‘i(ggmﬁmﬁd {13 transfectio dh@t20( 140 MM
NaCl, 3 M KC1,1 nM CaCl2, 0.5 nmM MyCl2, 0. 9% M Na2HP04, 25 nM Tricg, pH
7.4. To each wel |, Fethof the ,DNA in ansfection buffer
Cells are incubaté r 30 mnutes at 37 d the buffer is at ed.
Warm 35 nedi umsu mented with 100 mc -
This mediumis rdnoved and the cells @8¢ 16/11/2005 WO 0
PCTI US02/ 16963 ame_washed twice with coyplete nmedium Cellsnre then

hr. The plasmd of"inhterest is co- trgnsfdcted with

Palo Alto, CA), which Jcontains the sel ¢t abl e mar ker
neomyci n  phosphqtr afsferase.. Wen 2 piy oo the plasm d of iNnteF?est are
co-iransfect W 4Q-g of pMAMheo 0 eaﬂer t han 70% o anshiécted cells
express bot \d neo, as det ef 5 0
m croscopy. e Ropreci pitati , .
met abol i cally puljse-Tabel ed for 15 nwesowi th 1001 aG~ of ¥ S-Ret hi oni ne

and 35S-cystei ne ans zS-1 abel, I CN B di cal s, Irvine, inl1lm of
met hi oni ne and cyse free DVEM Fol | oy ng Iab@pi ng, the cell nonol ayers

are washed once w t¥DMEM suppl enent ed ! excess (10 nmV) unl abel ed

meghi oni ne and cysteine for 1-2 mnutes. Cells are then 10 cultured in 2 m
of  this nediumfor the indicated lengths of tinme and the cell supernatants

are ingrunoprecipitated for the presence of Ieadggl ess protein. For the

i ndi cated cultures, chase nediumis supplenented”w th npdul ator at the

i ndi cated concentrations. Alfernatively, for analysis bycﬂﬂﬂom‘i,mi he target

cells are_'was't&ﬂ]p&m ¢pM th 250 | of 0.1 Msodium carbonate, p Cla, for 1
to 2 mnutes an rmeJi a't'el y aspi raéed. A R’i gh salt solution

al ternatively be ompound 1 '

o o | (Nj
N o
H.
N

() O, ¢35

N 0 i
: : ,LI‘, N N:‘_ )
SN O
Nl ses T
\) ' , N~ "o , L CHy
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15 preferred. The cells -are washed with nedia containing 0.5% FBS pl us "25
g/ heparin and then the“cells. are incubated in this sane nmedlémlflof 2006
i.ndi cat e@VQ 8 of tine. For . indicated cultures, chase pfagidetmésss

suppl emented with a nodul ator. For cells transfected with vector encoding a
protein containing a | eader sequence, such as hCGa or any other

non- hepari n . bi teln the ca onat h and hepa n (of0) i ni ng

medi um may be (@gnl!"@ 00{29 I'—_1>?anpl e fg ughput Scr é‘ili@say for

M F I nhibitors The thr oughput scr ee assay for M F i nhi i

perfornmed in a 96- format using M duced by THP-1 cel | IS
perfornmed as fol ="M F -assays are perfornmed. by ELISA as i Cat ed

above. THP-1 cell$', are resuspended pprox. 5 x 106 cellsim in RPM
medi um cont ai ni g/m of 25 bactekj LPS and ' the cel L.sMipcubated for
18- 20 hours. SUE é(.)lently cell supernatang is collected andti ngubated with:
putative inhibitows. OBI’I efly, a"§ N chCost ar Nunmbersg ELI SA
plate i s coated, wki hna M F nonocl ti body (R&D Systems .09 Nunber
MAB289) at _ it raPion of 4g/m fof t%o hours at®h3 p

cul ture superate~)8xgdded to the ELI SA™glate for a two- inc batlon at
room terrperat_Ure The wells are then hed, a bi oti nylaged MR ol ycl onal

: #AF- 289- PB) 30 8 aftbled fol | owned by Striept avi di n- HRP
and a chronogenic d rate. The amount of MF |gocal,cul at ed @y

interpol ation-from ar FF standard curve. Exanpl®'8 HPLC Anal ysis of

Candi date Inhibitors in SerumPrior to evaluating the affects of any small
mol ecule in vivo, it is desl¥able to be able to detect, ina 35 ;
guant i tati ve fashion, the conpound in a body fluid such as bl ood. An

anal ytical nethod was established tGompdifad 1%/ 11/ 2005 WO 02/ 094203

PCT/ US02/ 16963 first reproducibly detect t coggounds, cappeihdasy M F

anti body (R&D Systs

i nhi bi tors i n€ompbungr28onpound 7e, andot he asure its F
_ o o
O 0

N~ O

Ci |1\'|
" 0"
ri} 0
oL
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concentration in biological fluid. RP-HPLC was performed with a

“Hewl et-t--li‘?gglﬁ%ﬁ% %(Drdel HP- 1100 uni t:usi ng Symnetry Shield RP-8 16/ x/2805m
id, Waters, #8rd, MA). The nobile phase was an isocr atBGI/EHWRM%HN of 35%
Acetonitrile / water 5 containing 0.1 %trifluroacetic acid. Absorbance
was nonitored at 235 nm To neasure the amount of test conpound in serum
the sanpl e ser Wompound €28ns wel® firstCoapamaadoed usi ng 50% éwpbwmanirile (4C
overnight) followed iy cemirifugation at 14060 rpmfor 30 mn s. The
supernat ant was then {3 yzed by the RP- t he conpoundf .
concentration cabgul & based on a | J ion curve of k andard.
According to thisYproCedure, reverse phase HPLC was enpl oyed to detect

conmpound 7e in a | Npear range of 1.5{2}@ 10 (R2=1) usi n{ i ked test
nal
g

sanpl es (not shoyn).)yWen the above tical technique i'$ applied to

bl ood serum fromansmals receiving c ogwnd 7e (0.4ny/ 20 m @ouse) ,
circulating concenfirat@ons of cgnpound| 7¢-are quantitatiyel n&\as_ur ed
> the above ¥ t@ quantify 7€ it is

different routes Qf_-600
i dfictPvity. To test tims
serum bi oavai | abi t§ty,%ani mals were tr@gted with conpound 7e~by
intraperitoneal inggction (i.p.) (Figure 7A), and orally by ¢
713). Exanple 9 In Vivo Inhibition of MF The purpose for the
vivo experinments was to confirminitial in vitro“dssay results using 20
canpound 7e to inhibit MF. 1!?PS-i nduced toxicity appears to be related to
anjoverproduction of MF as Well as TNF-a and IL-1(3. Since aninmals can be
protected from endotoxin shock by neytraldi1aialng or inhibiting these
i nfl anmati on di atqors. The present Hrael s chosen because it provides
reproduci ble & PP‘E‘Bﬂ@ | ethal nodels of Fepsis agd sept bﬁmﬁ)bﬂpllﬁfl Doses of
| i popol ysacchrari de (JPS)-®ere made eshi prfor to each experipent gLPS
(Escherichia Coli 11: 134, Sigma)Jywas <reconstituted by ad
(1 M USP wat er Og 5-® iethylam ne- (Rierce)) to a vialg_of
endot oxin. Once r _constitu?'ed, the s '

-89-




the solution was sonicat ed in a 56-60'C. bath soni cator for 30 seconds 3
tinmes. Fol | owi ng soni-cation the mnixture was vortexed for 3 nind®dsl1/2005
cont i nuo W23 st ock. -sol ution of LPS was then ready fRET/USZ/16960)

02/ 094203 16/ 11/ 2005 PCT/US02/ 16963 Detection of I1L-1 13 and TNF-a and MF
in blood Ten 10-week-old (20 +2 gram fenale BALB/c mce (Charles River

Laboratori es, '@oﬁ%&h&’m NY) re h nulﬂasa group of 5 B@pomdess Wth free
access to food an er Can wer.e accl 1 nmat ze for at | east one week prlor

to experinmentation. e day of experi g€ ice were weigh d
randonmy distripute group of of equal y weight.
M ce were inject i.Y. with 200 L of ™% ] d conpound e or buffer
al one i mredi atel yybefore the i.p. injegtion of LPS (Escheriehia coli
0111: 84,10 ng/ kg'ory5 ng/ kg col | ectigns™yere perfornmed at hqurs post LPS
treatment The sdrumng was. separ at ed in(g serum separator ( tgi ner{R) .
Bect on Di cki nson, N eapolis, NJ) accnrding to the manufactjurefi, s
protocol. Musg serumill- 9 and TNE: Wt Ngga " Nouse

2 meuse TNF-a yhoagsay” body wei
Q. o/ kg body wei gh
gram nouse) - - Was Hdni%i stered i ntraperito

concentration of gal act osam ne of 5Q ny per m. Follow ng e8] ection of
bl ood speci mens taklen from cardi ac punct} i ced.

Typical kits ( em M nneapol i s, ). Lol | ow ng manuf act ur

direction. Ser u%ﬁ%ncentratl ons in nouse F se@m were quanti fi ed by a -
sandwi ch ELI SA (Chem Kine MF Kit, Chem con, San D ego, CA). Sanples vvere‘g)
15 anal yzed in duplicate, and resul ts were averaged. Marine LPS Model Ten
to 10 week-old (20 f2 gram) fenmale BALB/c m ce were housed and acclimtized
as descri bed above. On thejglay of the experinents, the mce were wei ghed
and randomy distributed into group of 5 aninal #30f equal mean body

wei ght. Mce V\eé;ﬂ)ohrﬂj‘lsg:t ed with 200¢dm tmdfm nul at ed corrpgfgnd wbEigr i ts

o

for 20

Buffer 20 . (average~20 #ig/ kg conpound) _-follow ng i. on~of LPS (E
Co/i 05565, Sigmm) 10, 5, 2 or,0. / kg :
s -
0. o )
o0, 9
SO N o6 Gt
L e

0




body wei ght) and 50 ngt kg of -D-gal actosanine. Mce were observed every two
hours’ durlg,i o &J}%Efl rét 18 hours and twice a day for seven daysl6FdrlfRe6&
st udi es % ¥ i er estimation nethods were enpl oyed t o PE6W3A695Ai mal
survival. For all in vivo studies, standard statistical comparisons anong
treatment groups were perforned 25 using the Fisher test for categorical
data -andd the OCdmpoupliidDox teBd for cCuripbuAdidzs vari abl es. Jompol@d ¢44mi ne i f

| evel s of serum | L-1 lel ated t-0o serum M E,_ adri sher's test i ed.
The anal yses were p rmed wusing Stat Vi 0 Software (Aba ncept s,
Ber kel ey, CA). rted p values that two-sided & val ue

| ess than 0.05 werle considered to indic atistical signif]icance. ‘An
initial control riment was conductedy to determ ne the bdse line |evels
of endogenous ng 30 the murine nodel “system (fenal e Ba m ce), and
further to deter edhe rate and exteQt of increase in endggéngus MF
follow ng treatyreqt W th LPS (10 ng/ kg) NFerml e Bal b/

m ce Jver ell.t r eat ed

with LPS (Sig (1781) adm xeg_wi | kg(s-Dg'a '~ The

| evel of . MF was measured API§as"085 descri k eat 0, 2, 5
and 6 hours foll o' né’ LPS/ gal act osg ' ceat ment. At the |n i a¢ion of
this representatiwe experinent, ba3el Nioe | evel of endogepo M F was

experinment there wa aa'\n me dependent ease in the | evel of

-65 16/ 11/2005. WD 02/ 094203 PCT/ US02/ 16963 in ca@bl ected serum sanpfes.
\/\:)en mce were treated with conpound 7e (fornulated in 50% aqueous

o}

approxi mately 45 ngfym . However,  over tc‘p,?e course of this six- @ '
inc MAA det ect ed

soffution) and 10ng/ kg of LPS there was a significant decrease in the |evel
circulating MF (p=0.05)1%hat can be detected. In the experinent shown
in FigWre 9A, BALBIc (n=20) mice were injected i.p. with 20 nmy/ kg body
wei ght of conpound 7e at tine of LP&)@dtmdﬂd$trat| on, Blood sanples were
collected 5.5 hours later. 5 The results nst 2t e tha@%i’ﬂi’dl‘% t reat ed
with the inhi Gampouniddle a decreased abl i o0 respond to LPS ¥ ower ed

MF levels are deteste6.  Jn a further® in which mce vver
adm ni stered v(\)/it LPS

!
oy

£=0

/

o
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dosage (5 ng/kg), serum:MF was determined four hout's; follomnng treat ment.
“Thi's data reveal a highly" statistically significant: (p=0.0003)160%1/2005.
decr ease WQONIR08Fi gure 96). In a further experinment, botplerNdo/eges | L- 10
were neasured in nouse serumvia ELI SA. As shown in Figure 10, there is a
direct and highly significant 10 correlation between the two. This

correl ation wa Iso serv bet we d TNF-a (dat g, not In a
simlar exper|§%HP (ygguctiﬁﬂs in sg?ﬂmwmt&Q(S | evel and @Wﬂﬂf&ﬁF a | evel

were observed fol | gw\gg admi nistration o »‘gure 11).
Studi es of ex | toxic shock i a central
role for MF an The fact that™ ' -like cells
to produce MF, jhat in turn induce TNEga secretion by 15 r:crophage i ke
cells suggests tentlal role for 1P t he pat hogenesifs af LPS. To.

test if conpou d -vent LPS s , a nodel of |et LPS nedi ated
shock in BALB/c ceos- ized with 13yD galactosanlne s §npl oyed

Treatment with clonpq e’ at the~g
’ r?mreased sur v

‘ oned,

denonst rat g Dhat hen using a -hi gher oncentration of LPY the effect 20
conmpound 7e is %%turable and hence speci Table 2 is a s ry of

several survival”experinents (total of 2 i ce), indicating that conpound
7e protects mce fromLPS induced toxic shockFin concentHedt "oy dependent
fashion. Figure 13 al so depicts this data in grdﬁﬂical formw th 25% .
survivgd tinme on the left axis. Table 2 LPS Dosage75% Ani nmal Death hours ;
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addition to 1nd?°ﬂ'§°@£b§2and 2Uig/ kg dFompéund 154hi bi t or corrpcmum;iom'lé15630 some
animal s al so recei veg:30®8! pg/ kg human recgnbiflant MF. At 12

significantly rmre 1 .01) -66 WD 02/09 @ 16/ 11/ 2005 PCT 2/ 16963
mce survive t h@LPS i, conpound 7e, §1S survival i alized by
the admnistrationd of MF (data not WEﬁwn). Exanpl e 10 MF nl Nhibitor in a
t

Col | agen | nduced hritis Model 5 T DBA11t -acJ nice, 10 -12
weeks, were i nlg}d on day 0 at bas the tail with b VI e collagen
type Il (Cl1 100 |sified in Freu ds Sonpl et e adjuvant N FCA

G bcoBRL). On day 7,!& second 0O A

same route ( €N Freunds §
were injecte bcut aneously w th ' 3
were injecte S (0111:134) int -perltoneally G oup$ were d|V|ded
accordi ng paw t hi ¢kness, which was neasufed 10 by a caliper,™after

random zation, to eate a bal anced starNg@ghgroup. Conpound §n buffer was
given to mice on days.7l, 72, 73, and 74 otal ﬁlght dos®&” aft0. 4

ng/ dose, appr oxi mat elyy 20 nglkg of body weig ce were then exam ned
onyday 74 by two obsé%yers for pam/thickness Flgure 14 sets-forth the
egberinental timeline 1n this experinment, subsided m ce (decline of
full-blown arthritis) were Lgeated with a final i.p. injection.of LPS on

day 70 to stinulate cytokine production as well as acute inflanmmtion.
Fi gure 515 15.denonstrates that conpgound 7e treat23l nmi ce demelmpsmi | dly
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with vehicle only treated controls (1.99 mj), p <0.05.' In the Iﬁte tiys »
point, the animals inthe treated group did not reach a full-b &t 005. -
expr essi PB4 agen induced arthritis as conpared to iRG/EHMW (dat a

not shown). | n another experinent, fifteen DBAlld m ce, age 10-12 weeks
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fl (Af 100 9).composhdissi ed ipp Fr eun%&&ﬂpiﬁgte adj uvant (dgg;ﬁéunﬁ@coBRL).

[
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collected and c nes were measurgd. [Figure 16 indicates aﬁ%t conmpound
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Example 12

Results of tautomerase assays indicated that the foliowing compounds of Example 11 exhibited
particularfy high levels of inhibition of MIF activity.
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200 0. 049 0. 054

Rank | Compound EC50 THP-1/MIF Structure
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(mM)
4 178 0.013 - :
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NoR
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N Yo
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6 50 0.018 <0.008
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THP-1/MF 18 1 107 1 0.063 1 <0.008 Structure WD.02/ 094203 Rank_ 19

18 1 Ict ur, Conpound
. 26 EC50 %@Z}B@QB@?SG (mV) 0.07 THP-1/MF 20 1 105 1 0. 075 16/ 1&)51/de£885
PCT/ i 7S02 ructure HF N UH 3 21 16 0.08 0.03 (0. 0FF/¥W31963} 11/ 2005
PCTI US02/ 16963 Rank 22 Compound 27

Rank { Compound EC50 THP-1MIF Structure
Tautomerase
{mM)
7 177 0.019 —
D
o)
C:j Q@
L 8 40 . 0
. 0.02 <0.008 ’ \
0 S
O
N o
OO
N0
F N
9 202 0.023 — M
o S
@
. N 2
c._mn\o_
N7 O
CH,
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EC50 Tautonerase nM 0.08 23 # 29 1 0.08 THP-1IMF St__,} ucture Exanple 13 The
fol | owi ng_i nhi'bitor's of M'F were prepared. ‘Each 'of these MF inhbliltlof23005
bel ongs ?WQ‘H@?P%SS of conmpounds having structure (|b) REEUF26¥W3Iabove:
R3 XR R3 wherein Rl, R2, R3, R4, X, Y, Z and n are as defined for
structure (I b) above. Results of tautonerase assays indicated that each of

the MF i NRaRN | TompodiP PUNCECsEX T PT T EGHE] 'fiTﬁWWWL
activity.|-130 V\O%dg/ Ofiﬁg&gﬁgpaundqyg‘}mgonpo nd 329 F ~0, [\el H3C "'pia 5
10 15 Compound; 330 f Ejc" Ny '
10 28 0.02 -
_ ? I X
° S
()
N~ o |
N” 0
) 11 57 0.034 0.015 (0.011-0.019) M\
O S
()
N O
Cl
X OACHa
lil O
CH,
- 12 49 0.04 0.084(0.015-047) | 3
o ’ o
) O
H,C e 0/\0_5
N Yo
F
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20 16/11/2005 PCT/ US02/'16963 Conpound 331 WO 02/ 09'4“_203 Conpound 333 H3C
"tea's COW%I‘ 4 cr Compound 335 10 HaC Necl % 15 Conpotind 3361&/40L/2005
16/ 11/ 200 /2 2/ 16963 Conpound 337 Conpound 338 F 167CITYSPRner63

PCTI US02/ 16963 Conpound 343 5

Rank | Compound EC50 THP-1/MIF Structure
Tautomerase
(mh)
13 147 0.04 —
U
QO
C] %
Cl A \0_
) T [ 163 0.04 e
R
0 S
)
N O
_ o,
H_,C x \0_
N (8]
15 176 0.045 -
I\
o S
0,
H.C +
3 N N\o_
rlq 0
o
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10 15 Conpound 342 Cf 20 Conpound 344 WD 02/ 094203 16 11/ 2005

Bugp

PCTI US02/
pr epar ed

structure (la) described above.

S

chenes,

Exanpl e 14 Inhibitors of ‘MF of certain enbodi meh6d 2085
%Pﬁb to the follow ng reaction
6_ Each of these MF inhibitors belongs to the class of conpounds of

Reaction Schene 5 In this scheneg,

ScHerBS02/16868) Schenme
5
i satoic

2

anhydri de{irank E@em@iingv]t h gespt hy] MalTpRasgE 1 N @ SOl UTi onggfewflaH 1Tn N\
di met hyl aget anj de. The |rpgghbhdol i nternediate (referred to as 1MDO") i s
then chlofinatied by regctiggpw th POCK to yielld an intermediate (refenred
to as "1IMOOTZ)  Jeg IMPO(CH. S| thenm Teacted—WwtiT NFHOAC T1_acetitc tOjacid
to yield an internediale (referrpd to as "tMO(C )'). INDO(EIY is then
reacted wth an N-acyl jpiperazing in DM-. Thetacyl gro& st he pi perazi ne
conmpound | ncl Udes as a|substituent (referred t¢ as OR31 ejther a furanyl
group or p thilenyl grodlip, as deplcted in Schenmg 5, or oﬂggr groups, as
enunerated i n |[subsequept exanplles. The resultiing inter g'a&e is then
reacted wth g hal ogen{conpound.| The subsituenfy bound to Thef hal ogen Tton1
(referred to ds "R4"), | may include various grolips, © ate@™dnn
subsequeqt exdnples. 1p The resdl ti ng conmpound{is of ucture (1la
descri bed aboye. The sfeps in this reaction schene ar€” d¥scPi bed in deétai
bel ow. Conpounds prepafed accorging to Scheme b are referked to bel ow by
referencqg nuiybers confaining arf "M and incorporate a - COQEt noiety.
NHA4QAC N
- . HC ~CH,
J 17 200 0.054 -
i\
o s
'sj
EeH
iI,
NT SO
18 107 0.063 <0.008 N
\
o S
0]
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HOAC &t O
4- Fwdroxy
aci ds.

wi th an N-acyl

2(1 u
ThWO 5% 'é%a@&
POCI 3 to yield anot her internediate.
pi perazine in DVMF_ The acyl

R4-H g R3

That

20 Reaction Schene 6 |In this-sschene, _
inolone is reacted with a mxture of nitric ahé/dce{2605 *
ing intermediate is then chlorinated byPGTES62AEHS wi t h
internediate is then reacted
group of the piperazi ne conpound

25 i ncl udéRams] @ompthad 1]t UERE50aN X3 ORAFRAAS Teferred 10 bhch@e descripyion
of Schene he resul §i fghombidee] Medi ate 1's then reacted with a hal ogen
compound {ncl udi ng as su| lltunnt an R4 group as referred to in -134{WO"
02/ 094203 TRy 117 2GS CT/ ggp27 15963 tte destriptTon of "SChemg 5. The ]
resul ting|conpound is ¢f the strjcture (1la) descri bed above e steps|in
this reaction {scheme afe described in detail b¢low ConpQu repar ed
accordingjto Jchenme 6 are referried to bel ow by referencefnunbers
containing an{"N' and {ncorporate a -NO2 noi et OHOHCIyO . N, O0- PDCI3
N, .
N o]
H.C
A N o e,
) 20 105 0.075 =
yal 16 0.08 0.03 (0.02-0.04) 57N
o e
N o
Seaa
o
o
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OH OyR3 N R1L R2R3R4 NO R3—/ 11 1 o Various |nh|b|tors of M F
bel ongi nowigialeies! ass of ‘conpounds -havi ng the structure t \Né|69/11/2005

prepared according to Scheme 5 or Schene 6. Table 4 provi %P(
reference nunbers for the conpounds prepared. The designation | I\/Il#'
i ndi cat es conpound was prepared by Schene 5, 10 and incorporates a

- COCEt il &85k pfamepupd;jan RS0t v | as RBiP-1MUiEe dedi gnati on ‘StiB#e#" 1 ndi catles
that the [conppund was {pfasisaerese by Schene 5, arjd i ncorporates a - COOEt
nmoi ety andl.a thi ophen nfoi etmMlas R3. The designpation "1NL##" indi cates [t hat
t he. conppudtl mwas 28r epgr ed0§ Scheme 6,—and | ndorporates a - noi ety and
a furanytinoigty as R3j The desi gnati on "1N2##' indicates t ath t he conpound -
was prepafjed by Schemg 6, and ihcorporates a {NO2 noi et nth'a t hi ophégn

noi ety as| R3. |The two ¢ligits at fhe end of the| 15 designation identify the
conpound' 5 R4 |group. Table 4 Halpgen - RAM (CODEt ) N ( 1M INL IN2 ¢
( Fur an) ( Thi ophen) ( Fur ap) ( Thi ophen) 06 1MLO61M2P61 N1LO61N

HC SN

) 2 2 0.08 — : F
OYQ/

H, x 0/\0_'3
N 0
Example 13
. The following inhibitors of MIF were prepared Each of these MIF inhibitors belongs to the class of
) compounds having structure (Ib) described above:

‘wherein R;, Rz,_ Ra, Ry, X, Y, Z and n are as defined for structure (Ib) above. Resuits of tautomerase assays
indicated that each of the MIF inhibitor compounds exhibited significant inhibition of MIF activity.
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Br ‘07 1MLO71MR2071NLO71N207 ' ~ Br 08 F 1MLOSIM2OS1NIPS81N208 ~Br -135

16/ 11/ 20-%8. WD 02/:094203 PCT/ US02/ 16963 FO:9Br "< VWV 10n " 16/11/2005
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The hal ogenated R4 group 499" is.disclosed in NARCH S ADVANCED ORGANI C .
“"CHEM STRY React i ons, Mechari'snms, and Structure, 51 Ed., M chatb/B1l/5200bH
and Jerr yWRUPEHO34s | A Wl ey-interscience Publication PCRAUSANIEY &
Sons, Inc p. 437 (2001). Slighly different reaction schenes, Schenes 7
and 8, are used to prepare inhi bitors of MF incorporating this noiety.

React i on SchenegefpRmghsst Y X -- --- T 2 CH2=CH 'méo 42/ 094203
Reaction Schene 8 yO N N 16/ 11/2 US02/ 16963 y NR2O
Various i nhibitorsfoNMF belonging to t | ass of conpound ving the
structure 1(a) e~s'prepared accor di 3rt™ Schene 9 or Sc 0. 5

Reacti on Schene

> § w(c)o 2/092 16/ 11/ 200% .
(). ; ()
, O _

_ 20
) 15 Compound 336

| “ Compound 338
Compound 334 e i
c !
_ E j o
o ‘
YQCI N~ O ;
C Lt L X
J L
0 N No H’Z\E:Ib\/io/\w;
o X 0 e, ‘1 _ 7 o/\/\N\fc"’
N -

/N\
Heo O
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03 'PCT/ US02116963 Reactl on Schenme 10 N -0 CH3 R2 ="COCEt, NO2 H [4) DV
CH3 "R2 = COOEt, NO2 R3 = Het-C=O HetiCH2 R3 ~-oH 0 boc- O+Hé /(1-1)/ 2P 5
CF3000H TXBI0¥0%29% ovi des a | ist of reference nunbers for MdT@SILIGeaINds
prepared. The designation 'l M##1" 5 indicates that the conpound was
prepared by Scheme 9, and incorporates a -COOEt noiety. The designation 1
Mg#2" i ndi cate e conpound " ed by Scherre

i ncor por at es aSC:o Ed:h@ noi ety. The d\é\gzlg'a lei "1 N##1" é}%m% Il;hca‘l%‘hat t he
conpound was prepdr by Schene 10, an or por at es a - noi ety. The
desi gnation 01 ™ indi cates that e und was pre y Schene 10,
and incorporates._a -NO2 noiety. The two di glts fol | ow ng ¢ the letter Mor N

correspond to the nunber i dentifyi n{NjO the R3 noiety. [j

w/\,m,

é\ g
3*‘«:/_/_
2
8

10 ,
Compound 340
potnc &2 20

:) \CH:, . .
' ° Compound 344
| 15 Pe

[Nj Compound 342
N o]

SO QA 5@ C' ®

B
he Xy 0
o
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Table 5 #R3R31M#H#1 (COCEL) IN##1 (NO2) 1071 MD71"HC 1NO71 *HO N o
2081MD811NO81 - 30901 MD911 NO91 410i \1MLOLINLOL N 0 - 138 WO 026094202005

16/ 11/ - 2000 02884293US02/ 16963 511\\ IML1I (2) I N111(2) O 6120 HOWEIRNEBE o' \
10 1131M1311N131 4 814j 1ML411N141 F ,

Example 14
Inhibitors of MIF of certain embodiments may be prepared according to the following reaction

schemes, Scheme 5 and Scheme 6. Each of these MIF inhibitors belongs to the class of compounds of
5  structure (1a) described above.

Reaction Scheme 5
in thisAscheme, isatoic anhydride is reacted with diethyl malonate in a solution of NaH in N,N- |
dimethylacetamide. The resulting intermediate (referred fo as “IM00”) is then chlorinated by reaction with
POCk o yield an intermediate (referred to as “IM00(CI2)"). 1MOD(CI2) is then reacted with NH/OAC in acetic
10 acid to yield an intermediate (referred o as “IMOO(CI)"). IMOO(C}) is then reacted with an N-acyl piperazine in
DMF. The acyl group of-the piperazine compound includes as a substituent {referred to as “R3") either a
‘) furanyl group or a thienyt group, as depicted in Scheme 5, or other groups, as enumerated in subsequent
examples. The resulting intermediate is then reacted with a halogen compound. The subsituent bound to the
halogen atom (referred to as “R4"), may include various groups, as enumerated in subsequent examples.
15 The resulting compound is of the structure {1a) described above. The steps in this reaction scheme are
described in detail below. Compounds prepared according to Scheme 5 are referred to below by reference

numbers containing an “M” and incorporate a -COOEt moiety.

OH O - Ci O
_cHycoos, X7 0N roo, Xy o7 _MHose
" NarDMA P HOAC
N O N Cl
H .
OYRS 0y R3
& N. RIR2R3R4
o o [ j [ j
F
x o~ ...\_Jn-(m N R4-Hlg N O

N
R4
20
: Reaction Scheme 6 "
In this scheme, 4-Hydroxy-2(1H)-quinolone is reacted with a mixture of nitric and acetic acids. The
resultmg intermediate is then chlorinated by reaction with POC); to yield another intermediate. That
intermediate is then reacted with an N-acyl piperazine in DMF. The acyt group of the piperazine compound
25 mc;udes as a substituent an R3 group as referred to in thg description of Scheme 5. The resulting
intermediate is then reacted with a halogen compound including as a substituent an R4 group as referred to in
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"2 F-\ 1] O 915f{1M:SL*HCl INIS1*HC HN--(  i\SJ™1016Q 1ML611N161 - 4 4-
C 11171 INLZIINITL N 1 12181IMI811N181 O 13191ML91* HCI 1N191" HNel 674 11/ 26051

15 1 21 4203 PCT/US02/16963
the description of Scheme 5. The resulting compound is of the structure (1a) described above. The steps in
this reaction scheme are described in defail below. Compounds prepared according to Scheme 6 are referred
to below by reference numbers containing an "N and incorporate a -NO; moiety.

OH | oH o ¢ q
A HNO, = N\o‘ POCI, S N\o'
, HOAc TEBAC, CH,CN
N~ o N~ ~0. e N” oK
H H
. O R3
Ox_R3 Y
T :
oY b
O, [ j Ra-Hig [ j
S . o —_— N 0] R1R2R3R4
) &) pmF N~ O _ il
\ . I, NaH, NMP N\ -
N = o
o
N 0
]
N o e
S ra= LY L3
O S

Various inhibitors of MIF befonging fo the class of compounds having the structure 1(a) were
prepared according to Scheme 5 or Scheme 6. Table 4 provides a fist of reference numbers for the
compounds prepared. The deéignaﬁon “IMHHF indicates that the compound was prepared by Scheme 5,

10 and incorporates a -COOEt moiety and a furan moiety as R3. The designation “1M2##” indicates that the

- compound was prepared by Scheme 5; and incorporates a -COOEt moiety and a thiophen moiety as R3. The
R designation “INT##" indicates that the compound was prepared by Scheme 6, and incorporates a -NOz
| ) moiety and a furanyl moiety as R3. The designation “IN2## indicates that the compound was prepared by
| Scheme 6, and incorporales a -NO; moiety and a thiophen moiety as R3. The tw‘o"digits at the end of the
15 designation identify the compound’s R4 group.

Tabled -
M (COOEY) . N (NO2)
Halogen - R4
™ M2 N1 N2
(Furan) (Thiophen) (Furan) {Thiophen)
06 1M106 1M206 1N106 1N206
/,\/'Br
07 1M107 ™20 .
>k,8r 7 1N107 1N207
o8 £>FK/ 1M108 1M208 T TAN108 1N208
Br )
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16 1 22 17 J 23 N\ 18 1 24 | Q-_( O1M2011N201 1 M21i(2)*HOl |1 N211( 2) * HOY
M241l N241°11MP711N271 1 M2811N281 1MBYIINSBN OB

1MR211 1N2%101%é|v2311|\|231 B
¥N311 1MB211N321 1MB31i1 N331 0 19 1 27 1PETUSIAN696320 [ 28

MBO1l
21 29 22 30 23 31 24 1321 251 33 HGC-HNI/--\

09 [>_Br - : -
0 | A\/Br ™M110 1M210 NT10 N210

1 Q- | ™ MZ1(1) INTI(Y) 211(1)
2 O |12 1212 N112 1212
B [y_e  |wim AR NT13 213
TRy [ M214 N114 1N214
3 e | TS 215 NT15 1N215
16 ?LQ} [ IM116 1M216 IN116 1N216
) 7 Qf'* W M2T7 N7 N217
18 Q;;j M118 1M218 118 N218
19 Cln IM119 1M219 NT1G°HCI 1N219
2 Of' M120 M220 IN1Z0 1N220
[z .O,Br iz w2z INT22 222

The halogenated R4 group 09" is disclosed in MARGH'S ADVANCED ORGANIC CHEMISTRY,
Reactions, Mechanisms, and Structure, 5% Ed., Michael B. Smith and Jerry March, Eds., A Wiley-Interscience
Publication, John Wiley & Sons, Inc., p. 437 (2001). Slighly ditferent reaction schemes, Schemes 7 and 8, are
5 -usedio prepare inhibitors of MiF incorporating this moiety. '
Reaction Scheriie 7

. , .
Y | Y
,>_‘X ——— CH2=CH~CH2 —————> CH_,=CH-CH,-Y
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N,S,N -139 WO 02/ 094203 26 27 34 35 16/11/ 2005 F’CT/ LTS02/ 16963 1 M3411N341

| MB511N351 Various ifhibitors of M!' belonging td the class ol6ddmbb2A8S
havi ng t HEOPHure 1 (a) were prepared according to t h@cChaisoznoss
schenes. 5 Reaction Schene 11 Wol o-'- pocb 1 MOO(C12) NHAOQAc AcOH A Cl H

1 Mo(d) O
Reaction Scheme 8
R3..0 R3._.0O
Y A—-Br Y
() &
N0 o~ N0

Y
NS

Various inhibitors of MIF belonging to the class of compounds having the structure I(a) were

prepared according to Scheme 9 or Scheme 10.

o ol
@x)Ll o Cgkiﬁ' \j

f. l
L’ CfI
'—_—,'
,cn,oooa

_) 5 Reaction Scheme 9
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Z

=0
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10 To the suspension of 1 MOO (33.0 g; 0.14.nole) in toluene (40 m) was.
édded"lOSP@qof POCI3 (0.7 nol&). -The resulting sol Uti on was headbed LAABIOS
reflux foA"%¥rs. The sol vent was distilled under r edeCeaIsSopreeesur e and
the residual oil was successively extracted with heptane (control by TLC).
Conbi ned heptane fractions were evaporated and the residue was heated with
200 m of wat er Readiod Schéneri@d of f. The yield was 27 g (70 95). 15 After
drying at roomtenperature for 18 hours, the obtained dichloro conpound was
transferred to a 250 m round bottom fl ask and 150 m of acetic acid and
24.0 g of ammoni um acetate was added to i Ege reacti on m xture was

heat ed under reflux for approx. 6 h ( . y LCMS and TLC). Wen no
starting material could be detected R eaction m xture, the hot
solution was poured in water and the resuliting precipitate was filtered
off. Table 6 provides data on yield (g an®Hy); R €P@BL Pnt; mass to
charge ratio (MZ), 20 wherein MZ = 754.1 [3xM +, 503.3 [2xM+; T (8 mn.
run), and purity as determ ned by LCMS. abl e 6 Conmpound

Yield, Yield, mp.,MZT, Purit i ¥ a) :
23.092198-200754. 1; 503.3; 252.2;2.97>96 206.0 WO 0840940 Rt i on Schene
12 R2 " -0 W R2=COCEtR=H1\N® ((ENSD)dMF NO2 (I NOOQ(Cl) AV-0010, "%(0020)

| 8 |
2 | [Nj (=

L Y
cH,
N "0

t
S, TFA l
R2 = COOE, NO,
_oe ' R3  ~=N N
R3 = Het-C=0; Het-CH2- N
TN )
R3 W0
}-OH CH,
o » CF,COOH

Table 5 provides a list of reference numbers for the compounds prepared. The designation “1M##1”
5  indicates that the compound was prepared by Scheme 9, and incorporates a -COQEt moiety. The
designation “IM##2" indicates that the compound was prepared by Scheme 9, and incorporates a -NO;
,) moiety. The designation “IN##1" indicates that the compound was prepared by Scheme 10, and incorporates
a -COOEt moiety. The designation “1N##2" indicates that the compound was prepared by Scheme 10, and
incorporates a -NO, moiety. The two digits following the letter M or N correspond to the number identifying

10 the R3 moiety.

Table 5 _
# "3 R3 1M (C.OOEt) 1N##1 (NO2)
1 07 1MO7 1*HCI 1NO71*HCI
2 08 1MO081 ' 1NOB1
3 08 1M091 1N091
0~
4 1 10 1N IMT01 1N101
"j )
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x="0. SNNPIDABCO lOOOCll\/I]. 1 M, | N1, I N25T0the solution of 1
Mo(d) (3.:27 9 13.0 mmol) in 20 n "NVPwas addéd” sequential lyl6/11/2005
acyl pi perWHRBE%20» 34 g; 13.0 Mol ) and DABCO (1.46 g; 13dr/wswhiess The
reaction mxture was stirred at 100-120C for 15 hours. The reacti on was

guenched with 20 % NHACI solution and the resulted precipitate was filtered
of f and washed W 1h wat he product Vgsari ed 1 q deSiiReq over P205
at room t enpgrat yre ynders ucegl pressure. The prodyict was u ed in|the
next reacti ofryi-thpat—any—ftut-the pur-H-eatlon—10-A i v e of
chl oroqui nol pne L NOQ(Cly_¢ gl 13.0 1)2 acyl pi per azi n«i‘m L
trifluoroacetate| AV-000 \#. ¢ g| 13.0 mmol), and DAB{O (2.91 g; 26.( nmol)
in 25 m NVR whsjst3irred 00Qg over ni ghfpeafhe mxtpre wagyggeured fnto 50
m of brine,| thejsolid o al%ed Nasfiltered of f, washed with water gnd
dI’I E‘d |n a d | t D1 VVUI I"ZUJ oM C1 ul. tHe ..nluur 'QA"Ceu
pressure. ThebBE)r pduct wésﬁéq, I the nex M#gact ion Mt houi 1gﬁy further
purificatio 15 Theiyi‘el and jaddi tional informatioph for the obtaiphed
conpounds arle %rjovibded in Thbl e |[7. For tRées1*Hod npound desi gmasieeciIML, | X is O
and R2 is CQOBt.| For{they rrpour1d designated 1M2, X is S and R2 is [COCEt.
For the conpound des gna‘b 1 NI, Xis 0. and R2 is NOR2. For the conmppund
designated 1 N2,| X6i F ANdy RZ 1S NOZ. Jfhgfi erd, Yl g™ PINIBET,
HN-..N H . :
" 17 o w7 1N171
D) W}
- 12 18
_ @jg 1M181 1N181
O *|
13 19 HNC>_< IM191*HCI 1N191
® [ 20 3 o 1M201 1N201
[¢]
15 | 21 O\\( 1M211(2)*HCI IN211(2)*HCI
i o S
16 22 7 ) 1M221 1N221
S
17 | 23 @{ 1M231 1N231
M= (=]
LS N3 1M241 N241
= o .
J 1912 ("\\)\( 1M271 1N271
) =N o] ] - .
208 (Q_(' o B T 1M281 N2BT
21| 29 & 1M291 1N291
¥ :
2 | 30 I 1M301 1N301
TN
| s . | _
23 | 3 Q// 1M311 1N311
24 1 32 o ™M321 | 1N321
-/
% |3 @J 1M331 | 1N331
\ 4
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Purity, % (LOMS) 9~Cmin 4Mi. 42, .92223-226. dec.396.2: 350.22. 67>94
1WA 992220- 222366- 2: 412. 32.84>94 1N14. 595266- 267 deéc. 369. 02. 73>88/11/2005
1N24. 7952819 QB@842085 22, 89>92 Tabl e 7 16/ 11/ 2005 PCT/ USO2PABESR/IREACt i on
Schenme 13 WD 02/ 094203 R2 = COOEt (1 ML, 1102), N02 (IN I, 1N2) + Br-Rd4
(06-20) A NaH, NVP B. K2C03, DMF 16/11/2005 ~PCT/ US02/ 16963 x= os NO

MP (3

1MLO6- 1N222 |1 2R4 Bo he'@}%:nm n of NaHmPr 04 g; 1.p mmol{nzgp dry

m ) was added conpoungd 1 iwe or INI(or 1IN2) (0.8 mmol). After
evol ution of [the |gas Leased he [orom de (06 -- 20) (1. 0 mml) was adfed. -

27 35 2 1M351 TN351
o8
i N

H

Various inhibitors of MIF belonging to the class of compounds having the structure I{a) were

prepared according to the following schemes.

5 Reaction Scheme 11
OH O c o ' o o
N
P conat Hoeads ot
“ | H o) N/ cl AcOH H o
1M00 1MO0(C12) 1MO0(C1)
10 To the suspension of 1M00 (33.0 g; 0.14 mole) in toluene (40 mi) was added 108 g of POCIs (0.7

mole). The resuiting solution was heated under reflux for 1.5 hours. The solvent was distilled under reduced
pressure and the residual oil was successively extracted with heptane (control by TLC). Combined heptane
fractions were evaporated and the residue was heated with 200 mi of water and filtered off. The yield was 27
970 %).

15 After drying at reom temperature for 18 hours, the obtained dichloro cbmbound was transferred to a
250 mi round bottom flask and 150 m! of acetic acid and 24.0 g of ammonium acetate was added 1o it. The
_ reaction mixture was heated under reflux for approx. 6 h (control by LCMS and TLC). When no starting
) material could be detected in the reaction mixture, the hot solution was poured in water and the resulting
: precupltate was filtered off. Table 6 provides data on yield (g and %); melting point, mass to charge ratio (M/Z),

20 where:n M/Z = 754.1 [3xMJ, 503.3 [2xM}*; (8 min. run), and purity as determined by LCMS. '

Table 6
Compound Yield, | Yield, mp., Mz T, Purity, %
g % °C ' min {(LCMS)
; _ {8 min. run)
TMOO(C) 230 92 198-200 | 754.1;503.3; 252.2; 2497 >96
: 206.0
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5 The reaction nixture was stirred until no traces. of starting materlal

coul d be gﬁ&&%(control by LCMB). A 10 % sol ution'of NHACI 1M 12085
added to the reaction and the resulting m xture was extrd’(ﬁ"é’éﬁ“@ﬂﬂﬁDCM
Conmpounds 1 ML and 1 M2 were isolated and purified by preparative HPLC
(G18 silica colum, 150 nmx 41 mm 40 mImn, gradient:

wat er - acet oni t r iFeacion Schemaidn - 40 to 5 : 95, 20 m n). Conpounds prepared
according to this route are designated by the superscript "A" foll ow ng
the conpound designation in Table 5. 10 To the solution of compound 1ML (or
IM2) or 1t dl1 (or 1 N2) (1.0 mml) n dry DVF (5 m) was added e brom de
(06 - 20) (2.0 ) and K2CGZ, (2 ). Corrpounds 1 M 1229 2; 1 N122;
1 N222 were obt |nsg in 1,4-digxan® with 4.0 mmol cycl opent brom de. The
reaction m s”stirred atng0-100 C %,,D%g hour s (ﬁn};rol by LCMS).
The 10 % s f NHAC (20l was a eact i nd resulted
m xture was éxtfact®d with mpounds . 1'0RfC06- 1 N220 we}e isol ated and
purlfled byr 888 Rob, HPLC 15“( C-18 silica colum, 150-%grA4R2mm, g0
mlmn,.gr aszembmcryvat er-acet oAV-eMP@e2er from 80:20 to 5 O m n)lmz
Table 5 provi des purity data arfF@tther data for the resu onpo 'ﬁ;ds

The conmpound 1N119*HCI was purified by prepar ative HPLC (CG'18 sili

col umg 150 nmm er-acetonitrile- HCl
(0.001%) = from Téﬁ@%"'ﬁ% @0@%@‘2?%9 H'?' i wﬂ@@f’n‘&s aded sequentially aeybiPERERE 1 o
g his r o;Jt Q3% 1&_‘|i_@mmgihgtdd]§ﬁ00y1 46@1%1@@6!{3 Thd :Bécftnéﬁnxtﬁ@ Mamn&gamb%z@%wd
si gnat i e i C rties o e conpounds are
prbvi ded ?‘ﬂ"gr?%ﬁ ’gg’@’ ‘Bé&i‘e&ﬁ‘&i’ W@"r@% ﬁ@ uiey and the resyligd precipiiate wagfiteredh eff and
conpound iwashed witheygitep. Trrécprmnct Viaddried th 4 desiiéafor ofeP PRR 4D fbam Yeripeture Wnfidr Jeduba: P-

W Purit % 94
y pressourggl'ﬁe procgu\{:\{é1 was used in the next reaction without any further purification.

10 A mixture of chloroqumolone 1N00(CI} 29 g; 13.0 mmol), acylpiperazine trifluoroacetate AV-0020
(4.0 g; 130 mmol}, and DABCO (2.91 g; 26.0 mmol) in 25 ml NMP was stired at 100°C ovemight. The
mixture was poured into 50 ml of brine, the solid obtained was filtered off, washed with water and dried in a -
desiccator over P205 at room temperature under reduced pressure. The product was used in the next reaction
without any further punﬁcation

15 The yields and additional information for the obtained compounds are prowded in Tabie 7. For the
compound designated 1M1, X is O and R2 is COOEL. For the compound designated 1M2 XisSandR2is
COOEt. For the compound des:gnated 1Nt, Xis O and R2is NO,. For the compound designated 1N2, X is

_ _ SandR2|s NO..
| Vield, [ Yield, | mp. 7 ~t, | Puity, % (LCMS)
W1 | 47. | 92 | 223-226 dec. 396.2; 350.2 281 >4
M2 4.9 92 220-222 366.2; 412.3 284 | >94
1N1 4.5 95 266-267 dec. 369.0 . 273 _>92
2 N2 | 47 95 . 265 dec. 385.2 2.89 >92
Reaction Scheme 13
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(LCMS) nm run 10 mn. 1. NI].12 A 7819151: 152, 5506. 2;, A460. 46. 46>97 1 ML15. A
4; 470.55.09>97 1N110A 9929163- 166423. 24. 96>98 67 INpA204 5

9623. 177.
11629180. g’%@ggégBS 3; 462.15.26>99 1MLO6A 9827141- 143452FPCGT/UQRH6YS 13>97

IN106A 15245114116425. 15.13>99 -142 WO 02/ 094203 I N211 1 1N212A L 1N215A
IN216B 22 83-8 5 24 73-75 22 38 .

o@ i o M X\
,,3 )

N A. NaH, NMP N
> : /I\:\ ;RZ
tl\! 0O
R2 = COOEt (1M1, 1M2), R

B. K,CO,, DMF
NO2 (IN1, 1N2)

{06 - 20) 1M106-1N222

To the suspension of NaH (0.04 g; 1.0 mmo!) in dry NMP (3 mi) was added compound 1M1 {or M2}
or 1N1 {or 1N2) (0.8 mmol). After evolution of the gas ceased, the bromide .(06 - 20) (1.0 mmol) was added.
- 5  The reaction mixture was stirred until no traces of starting fnaterial could be detected {control by LCMS). A 10 -
) % solution of NH,Cl (20 mi) was added to the reaction and the resulting mixture -wa_s extracted with DCM.
Compounds 1M1 and 1M2 were isolated and purified by preparative HPLC (C-18 silica column, 150 mm x 41
mm, 40 mi/min, gradient: water-acetonitrile = from 60 : 40 to 5 : 95, 20 min). Compounds pfepar'ed according
to this route are desigriéted by the superscript "A” following the compound designation in Table 5.

IQ ' To the solution of compound 1M1 (or TM2) or 1 N1 {or 1N2) (1.0 mmoi) in dry DMF (5 mi) was added
the bromide (06 - 20) (2.0 mmol) and KzC03 (200 mg). Compounds 1M122:7 1M222; 1N122; 1IN222 were
obtained in 1,4-dioxane with 4.0 mmol cyclobéntyl bromide. The réaction mixture was stired at 80-100 °C for
20-40 hours (control by LCMS) The 10 % solution of NH.CI {20 ml) was added to the reaction and resulted
mlxture was extracted with DCM. Compounds 1M106-1N220 were isolated and purified by preparative HPLC

15 (C-18 silica co!umn 150 mm x 41 mm, 40 mi/min, gradient: water-acefonitile = from 80 : 20 to 5 : 95, 40 min).
Table 5 prowdes punty data and other data for the resufting compounds The compound 1N119"HCI was

) purified by preparative HPLC (C-18 silica column, 150 mm x 41 mm, 40 mymin, gradient; waler- acetonitrile-

_ HCI (0.001%) = from 80 : 20 to 5 : 95, 40 min). Compounds prepared according to thls route are designated

.- o by the superscnpt "B" following the compound demgnatron in Table 8. Physucal proper’ﬂes of the oompounds
20 are provuded in Table 8. Desngnahons including “(1)" indicate that the compound is a regio isomer.

Table 8.
Compounds | Yield, | Yield, m.p. Mz 7, min Purity, %
mg % °C uv {LCMS)
- {Wave 254 p
nm, run 10
min.)
1M1124 78 19 151-152.5 506.2; 460.4 646 >97 ~
1M1154 96 23 177.5179 516.4; 4705 5.09 >97
1N1104 99 28 163-166 4232 4.96 >99
1M2144 116 29 180.5-182.5 508.3; 462.1 5.26 >89
~ IM1064 98 27 141-143 452.3: 406 3 513 >97
IN1064 152 45 ‘114-116 4251 513 >99
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1 N217g 107 21 251-252 5.23 5944 503.3 1 N21 8B 207 39 95-97 525.5 5.
>96 1'\/'118\/031%)% 19 159-161 536.4; 490.3 5.64 >97 1 M15 8 1071§d181718905
532.3; 486 4°>99 1MR188 147 27 110-112 552.4; 506. PEVEY2H6E3 1 N 120

B 92 19 179-181 473.4; 455.3 5.49 >98 1 N21013 99 23 187-190 439.4 5.22
Q. 3 5. .31 >95 1MIO8 B 213 45 71-73 478. 3;

>906 1|V|].07§ 13830 70-72.465 5; 4
432.2 4. 79 >6@poundgy 1o Yislda 4> eld, 1d1- 16m-450.[3; 40MZ 3: 4 Sdrmmv  BFOMHE %
IML11 i B'|185 38 174-{1789492. 4% 446.2 % 84 393 1M207B 1B1 20 220} 2RCMEH-[67
6.21 6.78 ({5.38 5 90 34.88 1NR088 1§49 38 71-72 494.5; 448, JWaveQ@54 >P7 -
nm, run 10
. min) .
IN1144 97 % 216-217 465.4 5.08 >06
N206A | 148 42 72-74 4416 541 >97
1N111{1)8 137. 29 99-100 465.4; 447.4 591 >99
1N1158 157 32 105-110 489.4 514 >92!
IN116A 143 34 205-208 527.3 5.69 >99
IN211(1)A 107 22 8385 4813 6.21 >08
1N212 9% | 2 7375 4955 6.78 . >97
N21ss a7 T 2 220-221 5053 5.8 >932
1N2168 207 38 228-230 543.2 5.90 >043
| 1N2178 107 | 21 251-252 503.3 5.23 >044
: ) * IN2188 | 207 | 39 95-97 525.5 592 >96
1M1188 104 19 159-161 536.4; 490.3 5.64 >97
' 1M2158 107 20 | 8788 532.3; 486.3 5.34 >99
1M2183 147 27 110-112 552.4; 506.3 5.89 >99
1N1208 92 19 | 179-181 473.4;455.3 549 >98
1N2108 99 23 187-190 4394 5.22 >95
1M1078 138 30 70-72 465.5;420.3 5.31 85
1M1088 213 45 71-73 478.3;4322 | 479 >96
1M1108 142 32 161-162 450.3; 404.3; 4,84 >97
350.1 .
1M111(1)8 185 38 174-175 492.4; 446.2 5.84 >93
1M2078 . 131 27 65-67 482.4:436.4 3.88 >99
1M208°8 189 38 71-72 494.5; 448.2 5.05 >97
tM211(1)®8 148 29 161-163 462.3; 508.5 6.19 >99
1M2128 105 20 163-165 522.7,476.3 6.74 >08
1N107°® 114 35 103-107 . 4395 540 >99
1N1088 301 1 59 | 200-203 451.2 4.83 >97
) - iN2078 {187 27 70-72 455.2 5.69 >98
- __IN2148 146 38 172475 | 481.1 5.31 - >97
_imize | 152 | 32 147-150 476.3,430.2 47 >99
1148 {202 41 170-172 492.4;446.2 497 >89
1M1168 227 4 185-187 554.4; 508.4 5.67 >98
1M1178 147 29 96-98 514.5; 468.6 492 >08
M9 107 27 65-67 487 4; 441.6; 295 >96
_ 413.3
1M1208 137 27 165.5-167 500.5; 454.2 5.46 >099
1M2063 167 36 157-158 468.6;422.3 531 >08
1M2108 107 23 157-158 466.3;420.2 513 >09
1M2138 107 42 60-63 492.4; 446.3 5.01 >98
1M2168 157 28 | 177179 570.3; 524.5 587 >96
1M2178 102 19 | 134135 530.4;484.3 5.18 >97
1M2194 192 48 7476 503.4; 457.3 3.14 >97
1M2208 92 18 143-145 516.4; 470.5 5.69 >08
IN1124 182 | 48 65-68 479.2 652 >045
1N113 82 18 95-97 4491 483 >97
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W MP 148 29 161-163 462. 3 508.5 6.19 >99 1 M212 B’ 105 20 163-165 522,
476.3 6.74 >98 1 N107 8 114 35 103-107 . 439.5 5. 40 >99° 1N108$61d1163005
200- 203 499 03/09428% 97 1N207B 187 27 70-72 455.2 5.69 >ICT/NN2MEB3146 38

172-175 481.1 5.31 >97 M 13B 152 32 147-150 476.3; 430.2 4.71 >99 1ML148
IML178 147 29 96-98

202 41 170-172 492.4: 446.2 4.97 >99 "" 227 41 . . .
514.5; 468. 6CotpSids 1 [MIBBA]10EIGZ7 ] 65- . 48714, k. 6, 2 957 nfhl3- P Pl
137 27 16%.5-167 500.;5;m@54. 2%.46 1 4R06 8 167 36 157- 15&.\A68 0; (;_%g)
5.31 1m108 107 23 157-158 466 3] 420.2 518 . (Wave 254
nm, run 10
min.)
1N71_‘17B 124 25 233.5-235 487.2 4.99 >08
_1N1189 107 21 163-163.5 5005 5.73 >89
1IN119*HCIA 277 | 5 251-252 460.3 3.10 >98
1N208® 179 38 204-205 467.5 511 >96
' 1N2_1_9A 107 28 258.5-260.5 476.3 3.14 >04
71N2209 202 41 231.5-2325 489.3; 471.5 575 >38
1M122 107 23 157-158 464.4: 418.4; 5.28 >9g6
350.2 ,
1N1 22 207 47 210-211 437.4; 538 >987
J 1M222 129 27 166-167 480,3; 434.4; 556 >9gs
366.2
1N222 103 23 110-112 453.2 567 >969
YHPLC >96% : '
2HPLC UV-254 >94%
3HPLC »97 %
4 HPLC >96%
5 SHPLC (UV254) pure > 95 %.
SHPLC = 100 %
THPLC > % %
SHPLC =100 %
SHPLC >96
10
Reaction Scheme 14
Cl
POCL, X R2
. TEBAC, CH,CN O
) llv o
' TMO1{Cl)
1NO(Cl)

= COOEt (M-Series), NO, (N-Series)

To a solution of the quinolone 1NO1 {or 1M01) (14.08 g; 63.94 mmol) and triethylbenzylammonium
chloride (58.4 g; 256.5 mmol) in MeCN (235 ml) was added 26 ml of POCl, (282.4 mmol). The mixture. was
stirred ovemight at room temperature The solvent was removed under reduced pressure and the residue was
stirred in water {335 mi) for 2 hours. The p'rec_ipitate was fittered off, washed with wéter, dried, washed with .
hot cyclohexane, and dried. Physical properties of the compbunds prepared. are provided in Table 9.

15
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1 M13 8

PCT/ USOZ% }augﬁ

(Wave 254 nmr

1MR16 B 157 | 2178 1MR19A 1MR20 IN112A 1N113 16/11/2005
oundsYi el d, Yiel d, MP. M ZT, minPurity, % nducUo¢IIaVE
mn: 1 N 114 A9726216-217465. 45, 08>96 PLT{URYE/ 16963

107
005

A1484272-74441. 65. 41>97 1N111 11372999- 100465. 4; 447.45.91>99

1N115815732105- 110489. 45. 14>92" i

92 182

10

15

N116 ’\14334205 208527.35.89>99 102 192
Table 9

Yield, Yield, m.p.
g % °C

5.59 89 258-259

8.63 51 85.5-98

Purity,
% (LCMS).
>95
> 98

Mz T,

min
3.34
3.4

238; 193

INOT{CH
266.1; 220.1

IMO1(Cl)

Reaction Scheme 15

’CFCOOH

| N
H

0,0
B2 NMP / DABCO :'
100 °C
e G d‘i{
IMPITFA
INPITFA

R2 = COOEL{1IMOD({CI)),
NOZ (1NOO{CH)
1 MBocPI

INBocPI

To a solution of INO1(Cl) (640 mg; 2.68 mmol) in 3 ml DMF was added sequentiafly t-
butyloxycarbonylpiperazme {500 mg; 2.68 mmol) and DABCO (300 mg; 2.68 mmol). The reaction :mxlure was
stired at room temperature overnight. {For 1M01(Cl), the reaction was stirred at 60°C ovemight). The
reaction was quenched with water (15 m!) and the resuited precipitate was filtered off and washed with water.
{For 1MO{CH), the reaction was quenched with 20 % NH.Cl solution (15 ml), extracted with DCM (3x3 mi),
dried over Na;S0y, the solvent removed under reduced pressure, and the residue was triturated with hexane.
The precipitate obtained was filtered off and washed with hexane). The product was dried in a desiccator
over P0; at room temperature under reduced pressure. It was dissolved in 1 ml TFA and kept for 1 hour. The
solution was triturated with 20 ml of ether, the precipitate was filtered off, washed with ether and dried in the

air. Physical properties of the compounds prepared are provided in Table 10,
' Table 10

Yield, Yield, M/Z T, Purity, % (LCMS)
min

G %

- mp.
°C

IMP1TFA

0.84 59 214-215 dec. 316.1; 270.1 1.98 >97

> 98

1.01 75 234-234dec. | 589.2;241.2 1.98

INP1TFA
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82 96 87 207 42 28 19 48" 18 48 18 185-187 60- 63 1774179 13_4 %%5/1714/5805 L
143-145 63043090007 228-230 481-3 495.5 505.3 " PCT/US02/16963

Reaction Scheme 16

Y

| R3 -

o )
xR [ j DMF / DABCO [ j |
R2

+ N N
Yo d N
R2 = COOE (1MOO(CI)), TFA N0
© NO2 (1NOO(CI) I IMR3
INR?]
5 To a solution of TND(Cl) (50 mg; 0419 mmol) in 3 m! DMF was added sequentially 3-
thienoylpiperazine trifiuoroacetate (69. mg; 0.440 mmol) and DABCO {47 mg; 0.419.mmol). The reaction
H_) mixture was stired at room temperature overnight. The reaction was quenched with water (15 m) and the

resulted precipitate was filtered off and washed with water. The product was dried in a desiccator over P;0s at
room temperature under reduced pressure. Products prepared according to this scheme are designated in
10 Table 11 by the superscript “A” followmg the compound des1gnat|on
' Reaction Scheme 17

j\ oy

N™ TN

Fy o N KA :
® l .

i R2 =COOEt, NO.
N [ j :

N
) ©\/li[ » CF,COOH -~ N

N™ 0
|

: A mixture of pyrrole-2-carboxylic acid (91 mg: 0.82 mmol) and CDI (133 mg; 0.82 mmo!) in 2 ml DMF
15  was stiffed-ovemight at room temperature. (In the case of 1M081, 1M091, 1M221, 1M271, 1INO81, IN211 - in

~ NMP (1 mi); 1MO71, 1M151, 1M181, 1M191, 1M211, 1N071, 1N151, 1N181, IN271 - in DMSO {1m¥)). Then
INP1TFA was added and the mixture was stirred at 60 °C for 6 hours. {in case of 1M181, 1N181- at room
temperature). The mixture was diluted with brine 5 ml and extracted withi CH,Cly (3x 2 ml). The combined

extracts were washed with water (1 mi), dried over Na;SOx and evaporated under reduced pressure. (in the

20  case of 1MO71, IM151, 1M191, 1IM211, INO71, 1N151 ,7 1N191, 1N211, the mixture was diluted with water,

* the powder precipitated was fitered off, washed with water, dried on the air and dissolved in 5-6N solution of

HCl in i-PrOH. The solution was heated under reflux for 10 min. The solvent was evéporated under redlmd

pressure, the residue was triturated with ether or acetone. The precnpltate obtanned was filtered off to gwe
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554" 4; 508 4. 492.4; 446 ’3 570.3; 524.5 530. 4; 484 3 503.4; 457.3 5164

: i 5.01 5.87 5.18 3.14 5.69 6.52 4.8 §/>]§'8/2005
470. 57 4792 4891 543 2 5 67 52 48875

hydrochloride of the target compound). The residues obtained were target products. Products prepared
according to this scheme are designated in Table 11 by the superscript “B” following the compound
designation. Yield data and properties of compounds prepared according to Schemes 16 and 17 are provided

in Table 11. Designations including “(2)” indicate that the compound is a regio isomer.

5 Table 11 o
Compound Yield, | Yield, m.p. M2 1, Purity,
g % °C min % (LCMS)
{run 10 '
' ' min.) .
1M3114 82 53 113-115 406.3; 3614 2.381 > 97
Ni112 | 62 77 182 383.1 3.011 > 99
IN131A 68 81 252-254 399.0 _ 30 100
IN3114 138 87 212-214 379.1 2381 > g7
. iM1018 146 | 77 225.5-227 409.2; 270.3 411 >97
'.:) IN121A 87 82 227-230 428.2 457 > 94
: 1N1618 88 93 157 5-160 383.2 346 > 99
IN2018 162 84 - 15217 461.2 481 >97
1N3018 121 100 227-230 4303 5.08 >97
IN3418 87 85 -|. 225207 4130 4.56 >932
1N1718 122 | 4 175177 3980 436 >95
1N2218 238 81 187-188 394.1; 348.2 3.69 >98
IN2418 175 60 258260 [ 3941 280 | >96
IN3518 210 | 74 229-231 383.0;337.3 2.72 >97
_IM111{2)® 174 | 91 155.5-158 410.2;364.2 | 401 >97
1M1318 186 | o4 137.5-140 426.1; 380.1 422, >97
1M1618 170 89 - 189-190 410.1; 364.2; 343 >96
: 346.1 -
1M2018 221 97 176-178 490:1; 442 4; 467 >95
_ ] 4160
_ 1M2918 212 97 C20- 2111 471.3; 425.2 4.22 >98
D 1N0918 27 | 79 8487 | 387.3;369.2 370 >98
1N1418 124 | 3 223-224.5 4673 541 >98
1M1215 | 146 69 52-54  455.3;409.1; 445 >043
_ : : . : 381.2
1M2418 116 59 209-210 421.3; 375.1 3.01 >95
M281x 1.5 222 98 164-166 4594;4131 | 486 >97
H,08
1M3018 168 79 67-70 457.3; 411.0; 4.94 >044
. 383.1
1M3518 119 62 206-208 409.9; 364.3; 2.76 >98
‘ 336.4.
IN1018 228 80 218-221 382.2; 289.2 419 >98
1N191*HCIe | 250 77 270-273 400.1 274 >06
1N2318 256 87 ~217-219 394.1 2.99 >95
1N2818 249 77  283-285 432.2 4.99 >89
IN2918 254 77 293.5-294 444 4 430 >97
S IN32A | 302 84 1465-149 . 369.0 2.85 >89
IN3314 455 | 94 | 189190 385.1 289 >09
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>99 >98 >98 >99 >98 >96 >97 >97 >945 >97 -143 WD 02/ 094203

>97 >932 >943
Yield, Yield, MP. W Purit¥6/%1/2005

16/ 11/ 200{;‘,O f 942%?02/ 16963 T, rein” ICIARS £ da
Compound Yield, Yield, m.p. MZ 1, Purity,
g % °C min % {LCMS)
{run 10
, min.)
1M1418 103 45 130-131 494.5; 448.2 5.31 >97
M1718 129 65 125-127 425.0;379.2; 4.22 >96
3514
1M2318 149 76 49-52 375.1; 421.1 3.01 >06
1M3214 247 55 130.5-131.5 396.3; 350.2; 3.04 >98
269.3
1M3314 276 59 113-114.5 412.3; 366.2 2.91 >99 -
1M3418 114 56 225-227 440.5; 394.1; 4.39 >99
. ' 270.3 '
1MO71*HC! 233 56 43-45 413.4; 367.1; 276 - >97
- 270.1
- 1M081 65 15 143-145 427.2: 270.2 3.09 >99
L) 1M091 171 39 60-62 4144, 270.0 3.59 >99
1M151*HCI 147 27 108-111 431.3; 385.1; 2.18 >89
270.3
1M181 124 43 67-69 4115, 365.3; 3.97 99
- _ 3374
1M191*HCI 327 | 76 - 105-107 - 427.3;270.3 2.13 >98
M211(2) 70 14 427.3;381.4; 279 >06
: _ 270.0 _
1M221 247 56 160-160.5 421.4; 375.1; 360 | »>93
' - ) 357.1; 347.3 . -
1M271 135 31 65-67 422.3;376.2; 3.56 >94
L ‘ 348.0 o
1NO71*HCI 141 H 83-86 386.2 3.14 >96
1NDB1 85 14 263-265 400.2 3.12 >97
TN151*HC 227 69 198-200 404.2 2.82 >95
1N181 246 86" 200-201 384.1 4.00 >97
IN214{2)*HC 1 | # 78-80 400.2 236 >95
) 1N271 247 84 214-215 395.1; 349.2; 3.65 >99
' 2423
1 Run 8'min.
2HPLC > 98 %
3HPLC> 96 %
4HPLC > 97 %

The yield of MIF inhibitors prepared as described in selected schemes above is provided in Table 12.
Designations including *(1)" or (2)" indicate that the compound is a regio isomer.

Table 12
No. } Compound Weight, m.p.,
mg ' °C)
1 1MO71*HCI 2% 43-45
2 1M081 58 143-145
3 1M091 164 60-62
4 1M101 139 225.5-227
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Conmpounds ng%CMV2( Wave 254 (LCMB) nm run 10 miry. |
1N117812425233. 5-'235487. 24. 99>98 1 N118810721163: 163 5509. 55. 73$§glﬁl/2005"

1N119*FKJ“@V@@3@EQSZ460 33.10>98 1 N208 817938204- 205467 .P3/dsb2A6063 1
N219A10728258. 5- 260. 5476. 33. 14>94 1N220B20241231. 5- 232. 5489. 3; 471.55. 75>98
| ML2210723157-158464. 4; 418.4; 5.28>986 350.2 | N12220747210-211437. 4; _

5.38>987 1 W22129371664167480U, 3; 434 4 5. 56998 3662
1N22210323110- 112443 25T67>95q s 0+ HPEC 96% 2 HPEG 259 >94%
6 1M107 131 70-72
7 1M108 196 71-73
8 1M110 135 161-162
9 1M111(1) 178 174-175
10 IMI11(2) 167 155.5-158
11 1M112 72 151-152.5
12 1M113 145 147-150
13 1M114 195 170-172
14 1M115 91 177.5-179
15 M1t 220 , 185-187
16 M117 140 96-98
17 1M118 97 159-161
18 1M119 100 65-67
N 19 1M120 130 165.5-167
';) 20 1M121 139 52-54
21 1M122 100 157-158
22 M3 179 137.5-140
23 1M141 9% 130-131
24 1M151*HCI _ 140 108-111
25  IM161 163 ~189-190
2 71 12 125127
27 1M181 _ 117 . 67-69
28 AM191*HCI _ 320 © 105107
29 ~ 1M201 214 . 176-178
30 | 1M206 160 157-158
31 1M207 124  65:67
32 ‘ 1M208 182 7172
33 , M210 100 . 157-158
34 IM211(1) 4 161-163
_ 1 35 IM211(2PHCl 112 - 80-81 -
D - L3 ] iM212 .98 163-165
: K C 1M213 .20 . 60-63
38 | CIM214 109 | 180.5-182.5
.39 | 1M215 100 . §7-88
40 1M216 150 177-179
41 O 1M217 _ 95 134-135
42 1M218 C 14 110-112
43 1M219 185 ~258.5-260.5
44 1M220 . 85 143145
45 1M221 240 160-160.5
46 1M222 122  166-167
47 1M231 142 49-52
48 1M241 109 209-210
49 1M271 128 65-67
50 1M281 215 164-166
51 _ 1M291 205 210-211
52 1M301 ' 161 B7-70
53 IM311 75 113-115
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3 HPLC >97 % 4 HPLC >96% 5 HPLC (UWV254) pure > 95 % 6HPLC=100% 7HPLC>94%
8HPLC=100% 9 HPLC >96 -Reacti on Schene.14 OH TEBAC, C CFf 1M)16/1 NOXTOR%
N ~-O 1 Woeze@2p3 1 NOL(Cl) Iti = COOEt (M Series), N2 pidr/Bsiymegs To a
solution of the quinolone 1 NO1 (or 1 MD1) (14.08 g; 63.94 mol) and
triethyl benrylammonium 15 chloride (58.4 g; 256.5 mml) in MCN (235 m)

was added 26 m of [PCCry (282 4 mmol ). fhe m Xturefwas stiTred ove(rjni ﬁht at
room t enper at ur e ThgZotvert enovef—und redyceghprgssure and t he
resi duen\alas stirred iu wert-et V;%Béf r—tor—2; Ouiji'o T%O:ﬁg;%. g‘qt ate was -
filtered off, washed:égﬁh wert-€ ,ldr.LCQW vvashjm wi—t-——1 el exane, and
dried. Physical prdperttes—of conpobnds it aparpg.d-_g%g_g:-g# ded in Table .
9. Poc3 16/111/ 20042 N351 12 206-20
58 1NO71*HCI 134 83-86
59 1N081 78 263-265
60 1N091 220 84-87
61 1N101 P 218-221
62 |- 1N106 145 114-116
63 ' 1N107 107 103-107
64 1N108 204 - 200-203
65 1N110 90 163-166
66 IN111(1) 130 99-100
67 1N111(2) 56 182
e 68 iN112 175 65-68
-t) 69 IN113 75 95-97
N 70 | 1N114 90 . 216-217
4l IN115 - 150 105-110
. 72 1N116 133 205-208
73 1N117 117 - 233.5-235
74 iN118 ' 100 163-163.5
75 INT19*HC! 42 251252
76 iN120 85 179-181
77 1N121 80 227-230
78 1N122 200 210-211
79 _1N131 ) 252-254
80 N4 117 223-224.5
81 1N151*HCI 220 198-200
82 1N161 81 ~157.5-160
_ 83 1N171 115 175-177
84 | _1N181 239 200-201
. ) ] 85 IN191*HCI ' _ 24'3 | 270-273
s . -86 1N201 155 517
e 1 1N206 M1 72-14
88 1N207 180 __70-72
89 | 18208 172 | 204-205
90 1N210 92 187-190
91 1N211(1) | 100 83-85
92 IN211(2)*HC 64 78-80
93 1N212 89 73-75
94 - - .
95 1N214 139 172475
96 IN215 80 220-221
97 1N216 200 - 228-230
98 1N217 100 251-252
99 1N218 200 95-97
100 1N219 100 258.5-260.5
101 1N220 195 231.5-232.5
102 1N221 ' 231 187-188
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PCT/ US02/ 16963 Table 9 Yileld, Yield, MP. MZT, Purity, 9% Onin%,( (LOV)
“NOL C 5. @%egmég -259239: 1933.34> 95 1MDI C 8.6351 95.5-982661671 00%
220. 13. 342 %tion Scheme 15 HN 1V) CF3COOH C R PCEENOMIESNOO(Ct)) .

NO2 (INOQ(Cl) I TFA I NIPITFA |INPITFA To a solution of 1NOL(Cl) (640 ny;
2.68 mmol) in 3 mM DVFE was added sequentially t butyl oxycarbonyl pi perazine
(500 ng; 2.68 mol )l _and | DABCO (300 ng; {2. 68 mmol).[ The reacti gn m xture was
stirred at room tenfpéeafure ovRei ght. |(For ggMOI(QT), 1idei2r eagti on was
stirred at 60C ovefnigght). Thanzgreacti qn wagsgiuenqnedayg.3fg wajer (15 m)
and the resulted plegspitate WRaT T TT erfed oy an was'f‘ g{yltn water. 10
(For IMJ(Cl), the regciion g 7quencn d W'2 2 0|\|' M213U|u ion (15 m),
extracted with DC'\/(w),(d o) 1 8|1cu OveEr- léﬁoﬁxd fre ? - BS”L 1 enoved under

C)

reduced pressure, Afdg TS TSRy —Wes -+t ot ””W'bgb K17 M
109 - 1N301 114 227-230

110 1N311 131 212-214

111 1N321 385 146.5-149

112 1N331 448 - 189-190

113 1N341 80 225-227

114 1N351 202 229-231

Example 15
J The foliowing schemes provide a general procedure for synthesizing Boc-derivatives of acids.
Reaction Scheme 20
@)
N O Boc,O 0
. L = E
S
S

A mixture of L-thiazolidine-4-carboxylic acid (1g; 7.51 mmol, 98% purity, AVOCADO, # 15033),
N&zC0; (1.75 g; 16.5 mmol) in HzO (9 ml) and i-PrOH (1 ml} was sfirred until dissolved. Then Boc,O (1'.967 g;
9.01 mrol) was added and the mixture was stirred at room temperature ovemight. The suspension obtained
10 was diluted with water (10 ml) and extracted with hexane (5 ml). Lower phése was separated, EtOAc (20 mi)
was added and the stirring mixture was acidified to adjust pH 2-3. The EtOAc phase was separated, water
) " phiasé was extracted with EtOAc (3x10 mi). The combined extracts were washed with water (10 mi), dried
0 over Na;SOs and-evaporated under reduced préssurs: The residue was crystallized from ether and the
h precipitate obtained was filtered off to give after vacuum drymg, N-Boc- thlazohdme-tl-carboxyhc acid (1.03 g;
15 59%).
" Example 16
Alkylpiperazines may be synthesized according to the following schemes.
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The precipitate obtai ned was filtered off and washed ‘with hexane)
product’ (ﬂfoéfégs'n a desiccator over P205 at room tenperaturé uﬂ'rld'lez2005
reduced presst It was dissolved in 1 m TFA and kept fRFT/¥SREEI3 The

solution was triturated with 20 mM of ether, the precipitate was filtered
‘of f, washed with ether and dried in the 15 air. Physical properties of the
conpounds prepa ided in Table 10. Table 10 Yield, Yield, MP.

M ZT, Purity, % (LCVS) GAM n 1MPI TFAO. 8459214- 215 dec. 316. 1; 270. 11. 98>
977 1 NPl TFAl.0175234-234 dec.589.2; 241.21.98> 98 -t. W0 02/094203

16/ 11/ 2005 US02/ 16963 gRagct i on Sche 6 DVFI DABCO R2 # b
(1MO(Cl)), ONOQUCE) TEA R2 0O | | NBR A \1<
S N(Et),, CH,CL
S s N(Et),, CH,CL,
r— O
N NH
_ ' 0 , TFA N NH *TFA
SRS : 7 , .
- 5 ) )
J A solution of freshly distilled thionyl chloride (3.9 ml; 0.053 mol) in methylene dichloride (5 mi) was

added dropwise to a stimeed solution of 2- thiophenemethanol (4.2 ml; 0.044 mol} and triethylamine' (7.4 ml;

0.05 mol) in methylene dichloride (25 mi); the temperature being kept below 20°C. It was then raised to 46°C

during th, poured onto crushed ice, the CH,Ch —phase was separaled and dried over MgSO,. Then it was

10 added dropwise to a stimed solution of N-Boc-piperazine (2 g; 0.011 mol) and triethylamine (1.5 ml; 0.011

mol) in CHxCl2 (45 mi). See Nicholas A. Meanwell, Piyasena Hewawasam, Jeanine A. Themas, JJ. Kim

Wright, John W. Russel, Marianne Gamberdella, Harold J. Goldenberg, Steven M.Seiler, and George B.

Zawoico, Inhibitors of Blood Platelet cAMP Phosphodiesterase. 4. Structural Variation of the Side-Chain

_ Terminus of Water-Soluble 1,3-Dihydro-2H-imidazo [4,5 -b] quinolin-2-one Derivati\;res, J. Med. Chem. (1993)

15 Vol. 36., pp. 3251-3264; Elena Carceller, Manuel Merios, Marta Giral, Carmen Almansa, Javier Bartroli, Julian

Garcia-Rafanell, and Javier Forn , Synthesis__and Structure-Activity Relationships of 1-Acyl-4-{(2-methyl-3-

pyridyljcyanomethyl)piperazines as PAF Antagonists, J. Med. Chem. (1993) No. 36, pp. 2984-2997. The'

‘mixture was stirred avemight at room temperature, the solvent was removed under reduced pressure, and the

.. Tesidue was'extracted with ether. The ether solution was evaporated under reduced pressure, the residue was

- 20. - .- dissolved in TFA (3.3 ml; 0.043 mol} and kept during 30 min. TFA was removed under reduced pressure, the

residue was triturated with ether, the precipitate was fitered off and dried on the air to give 1-{2-
thienylmethyl)piperazine ditrifluoroacetate (3.16 g; 72%). See William J. Archer, Robert Cook, and Roger _

Taylor, Electrophilic Aromatic Substitution. Part 34. Partial Rate Factors for Detritiation of Dithienof1,2-b:4,3-

b’lbenzene, Dithienof1,2-b:3,4-b'lbenzene, and Dithienof2,1-b:3,4-b'lbenzene, J. Chem: Soc. Perkin Trans. I,

25 (1983) pp. 813-819. |
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5 To a solution of, 1N01(CI) (50 ng; 0.419 mmol), |n 3 mM DV was added
6 /ol 208%

sequent i a¢vb3{,2,39425§1| enoyl pi perazine trifl uor oacetate (69 @8504 4
DABCO (47 ny; 0.419,ninmol). The reaction m xture was stl 1% Eom
tenperature overnight. The reaction was quenched with water (15 m) and the

resul ted preci p|§t ate §\§€s f':ltered of f and washed with water. The product
was dried in a B2l er P205 at roomtenperature under reduced
pressure. Products prepared according to this scheme are @rigt ed in

Table 11 bym8er scri BOCLA" fol | ow he conpound degi g
Reaction Sc CBR——NG\I—N*G% CFSOMEHA mxture 0
pyrrol e- 2- caboxyl i ¢ adllBtle$Hdk, 0.82 mol) "and CD (133ymj. eng@Lmmol) in
2 M DVF 15 was stirred overnight at roomtenperature; (In khe 8ase of 1
MD81,1 MD91.1 M221, 1 M271, 1 NO81;1 N211- in .NWP (1 m);

IMD71, 1ML51, 1ML81, 1ML91, 1MR211, INO71, 1N151, 1N181, 1IN271 -in DVSO (1nt)).
Then 1NPI TFA was added and_theqm xture was stirred at 60 C for 6 hours.

(I'n case of 1ML81, 1N18l-Nat N-gOM terrperature) The mxt ug@@bdqg%
racts

with brine 5-dsand r actefl 2Cl 2 (3X72 & he /c
were washed with water @1 m ), drited over Na2804 and e 7aper at ed under
reduced pressure. (in the 20 case of 1M71, 1Mi51, 1ML 1M211, 1NO71,

IN151, 1N191, Anlution of freshipristilled: thiorwhbablotidel (319 Elﬁ 0:b3 lhol)lﬂhﬁﬁlylenetdhb!or}d@ﬁi&l} was

S BB A ) G AT

di ssol ved
r ef | ux 3f orin m@hylenedichibhide (ﬁ)hlﬂﬂﬂt&ﬂ\p&ﬁtuﬁ\b&ﬁ@keﬁﬁbeﬂwmmﬂhermm stirfed @B $AJ hen t he
reci pitate obtai ned was

][Tg%f[ g;’g qd & fs&[rég \gJ égaep(ojrat\émgréhggesn ue was Jlssg}veﬁ in &F LCl (-1r£'0 ml? The solufion obtained was added
dropwise to a stired solution of N-Boc-piperazine (2 g; 0.011 mol) and triethylamine (4 mf; 0.028 mol) in
CHCl2 (45 mi). The mixture was stirred ovemight at room temperature, the solvent was removed under
reduced pressure, and the residue was extracted with ether. '_The ether solution was evaporated under
10 reduced pressure, the residue was dissolved in TFA (3.3 mi; 0.043 mol) and maintained for 30 min. TFA was
removed under reduced pressure, the residie was titrated with éther, and the black precipitate obtained was
filtered off. Then, the precipitate was dissolved in 200 mi of MeOH, activated charcoal was added, and the
mixture was heated under reflux fo_r 30 min. Charcoal was filtered off, the soivent was evaporated, the residue
* was triturated with ether. The while precipitate obtained was fitered off and dried on the air to give 1-(2-
15 furyimémyl)piperazine ditriflucroacelate (1.64 g; 40%). See R. Lukes and V. Dienstbierova, Synthese von o-
methylfural, Collection Czechoslov. Chem. Commun. (1954) Vol. 19, pp. 609-610.
- J _ Examgle 17
C Sulfonamides may be synthesized according to the following schemes.

_ 4-Hytroxy-1-methyl 3-ndro 1I+gumolm-2-one (referred to as 595-01)

20 A solution of ethylmtmacetate (15.96 g, 120 mmol) was added slowly in a suspension of sodium
hydride (60 % in mineral oil, 5.28 g, 132 mmol) in dimethylacetamide under N atmosphere. The mixture was
a‘l!qwed. to stir at room temperature until the evolution of hydrogen gas ceased, then heated to 80°C for 30
min. and cooled to room temperature. A solution of N-methylisatoic anhydride (23.38 g, 132 mmol} in
dimethylacetamide was added slowly and heated overnight at 120°C. The mixture was cooled fo room

25  temperature, poured into ice water, and acidified by cold 10 % HCL. The solids formed .were filtered and
washed several times by water to yield 7.1 g (27 %) of yellow sofids. Mp 193°C. 'H NMR (DMSO-dg): & 3;60
{s,3H), 7.37 (t, J=7.6 Hz, 1H), 7.58 (d, J = 8.5 Hz, 1H), 7.77 (t, J = 7.5 Hz, 1H), 8.12 (d, J = 7.9 Hz, 1H).
EIMS miz 221 (M+1), 243 (M+23). Anal. {CigHsN204) C, H, N. |
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WD 02/ 094203 16/ 11/ 2005 . PCT/thozl 16963 hydrochl ori de of the target
gsi dues obt ai ned were target products. Pr oductslﬁr/e]ph/3905

conpound) T
accor di ngwtoo[B ?1'{25 scheme are designated in Table 11 by t hBCHUYBHSAS pt U

~follow ng the conpound designation. Yield data and properties of conpounds
prepared according to Schenmes 16 and 17 are provi.ded in Table 11. ‘
Desi gnati ons incﬂ uding "(2) indicate that the Ponpound is a regl@d i

Table 11 Co Yield, Yi %fg mp. M Zr,
mn. 1 M1l 2 06. N3 _3iDNy 53
182383.13.0 A NL31Al 8125202645889, 0

1MLO16146774009. % 270.3 1 N421A87,82227- 230428’; 1N161 88893157 (5_1160383 2
1IN201 816284215 217461 2 1 N301 B121100227- 230430 3 1N341 88785225-227413.0
595.01 595.02

4-Chloro-1-methyl-3-nitro-1H-guinolin-2-one (Referred to as 595-02)
A suspension of 595-01 (6.2 g, 28.18 mmol} in 70 ml phosphorus oxychloride was heated at 90°C for
3 h. The solvent was evaporated under reduced pressure. The residue was suspended in ice water and
5 neutralized by sodium bicarbonte. - The solids formed were filtered and dned fo get 4.91 g (73 %) of brown
~ solids. Mp 235 °C. 'H NMR (DMSO-ds): & 3.72 (s, 3H), 7.56 {t,J= 75Hz, 1H),7.78 (d, J= 8.6 Hz, 1H), 7.92
| {t J= 8.6Hz, 1H),8.12(d, J=7.9Hz, 1H) EIMS miz 239 (M+1), 261 (M+23). Anal, {CyoHN05Cl) C, H, N.
4-(Thiophene-2-carbonyl)-pi i ester (Referred to as 595-03
' 2-Thiophenecarbonylchlonde (204 g, 149 mL) was added' to a ‘solution of fert-butyl-1-
10 piperazinecarboxylate (2.5 g, 13.4 mmol) and DMAP (20 mg) in pyndine {15 mL}) at 0°C under N> atrﬁosphere
_ and stirred at room temperature for ovemight. The mixiure was poured into ice water, the precipitate was
i ltered washed several times with water, and dned to yleid white solids (35 g, 88 %). Mp 76°C. H NMR
{DMSO-ds) 6142(5 12H), 3.40 (m, 4H), 361 (m, 4H), 712(m 1H),7.43 (d, /= 4.1 Hz, 1H), 7.77 (d, J=48

He, 1H) EIMS m/z 297 (M+1), 319 (M+23). Ana! (CquoNanS)C H,N.

' TN
s
No [\ Pyr.DMAP TFA ¢::Hz<:12
() o
N Cl RT Ovemight N RT 2h N
boc boc i
 595.03 595-04

15
" Piperazine-1-yh-thiophen-2-yl-éthanone (Referred to s 595-04) -
To-a solution of 535-03 (3.5 g, 11.8 mmol} in dichloromethane {50 mL) was added trifluoroacetic acid
(18mL). The solution was stimed at room temperature for 3 h. The solvent was evaporated under vacuum
E  and the residue was dissolved in chloroform. The organiic phase was washied by saturated solttion of sodium
20 bicarbonate, dried over Na,S0; and evaporated to get 2.20 g (94 %) of brown viscous oil. 'H NMR (DMSO- .
ds): 5 2.78 (m, 4H), 3.59 (m, 4H), 712 (1, J= 4.1, 1H), 7.38 (d, J = 4.1 Hz, 1.H), 7.74{d, J= 4.8 Hz, 1H). EIMS
miz 197 {M+1).
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1NL. 71812241175 1773980 1N221823881187- 188394. 13 348.2 1 N241 . ‘
8. 175602580 35039 1. 1N351821074229- 231383.0; 337.3 1ML112 16/11/2005
817491155. 5-158410. 2; 364.2 1ML31818694137. 5-140426. 1; 386TAIS02/16963

1ML61817089189- 190410. 1; 364 2: 346.1 1MR01822197176-178490.1; 442.4; 416.0

1M291821297210- ééﬁ ?é 3, 5.2 1N09182277984 87387 3; 369 2
1N1418124' 3622 A HORDEREICARDANYH PO Dl yefdred to as 595-
1M41811658Y09-210421. 3; 375 1 1MR81 x 1 5 22298164 166459 4, 413.1 H2O0 6 1

MB0161687967- 70@57 3: 411.0: 3831 1MB51 B11962206-208409.9: 364.3: 336. 4.
11410182288021 %994 (110\ b Tmpfrpm disspropytahyimie (1.74 mL, 10 mmol) was added to a solution of

995-02 (1.2 g, 5 mmal) in toluene (100 mL) and heated at 100°C for 15 h. The solvent was removed under

-5 vacuum. The purification of residue by flash chromatography (CH.Cl/MeOH, 49:1) afforded 1.05 g (53 %)
yellow solids. Mp 105°C. 'H NMR (DMSO-dg): 5 3.19 (m, 4H), 3.65 (s, 3H), 3.90 (m, 4H), 7.14 {t, J= 4.5 Hz,
1H), 743 (t, J= 7.5 Hz, 1H), 7.48 (d, J= 4.1 Hz, 1H), 7.67 (d, J=8.5Hz, 1H), 7.80 {m, 2H), 8.05(d, /= 8.5
Hz, 1H). EIMS miz 399 (M+1), 421 (M+23). Anal. {CisHigNeO4S) C, H, N. '

Y
S
o M >
- , cl _ s E j
i N .
J @\/i”oz . ( j DIEA, Tol., 100 °C N
\"o \ D
CH, ) H N o
595-02 595-04 . , 595.05
10 3-Amino-1-meﬁ1vi—4-[4-‘ihiophene-2-carboﬁvi}-pipera'zinéi1-\ill-1H-quinolon—2~on‘e (Referred fo_as

595-09)
To a suspension of 595-06 (600 mg, 1.5 mmol) in ethanol was added Pd/C (10 %, 75 mg). The

- suspension was stired under H; atmoshphere at 60°C for 4 h. The hot mixture was filiered through Celite
and the filtrate was evaporated to dryness. The residue was recrystalllsed by ethanol to yield 490 mg (88 %)

15 of white'solids. Mp202°C. 'H NMR {CDCls): 5 3.20 (br, 2H), 3.49 {br, 2H) 3.65 {br, 2H), 3.79 (s, 3H), 4.13
(br, 2H), 4.71 {br, 2H), 7.08 {t,J= 4.3 Hz, TH), 7.22-7.26 (m, 3H), 7.34-7:37 (m, 3H), 748 {d, J =4.9 Hz, 1H),

J | - 1.79(d, J=8.0 Hz, 1H). EIMS m/z'369 (M+1), 391 {M+23). Anal. (C1oH2N40,S) C, H, N.
IR N-{1-Methyl- 2-oxo-4-[4~(th|0phene~2-carbonyl)-_m_ge_razm— 1-ylk1,2-dihydro-qui nolmv3-1 F
tmethanesulfonamiide (Referred to as 59545)

20 Methanesulfony! chloride {0.1mL, 1.3 fnmol) was added dropwise to a solution of 595-09- (120 mg',
0.32 mmoi) in pyridine (2 mL) under N, atmosphere and further stirred at room temperature ovefnight. The
solvent was evaporated under vacuum and the residue was dissolved in ethylacetate. The organic phase
was washed successively by saturated NaHCO; solution, watef and brine. The organic phase ﬁas dried over
NazS0, and evaporated to a residue which was washed by ether to 'yie!d 103 mg'(73%) of white solids. Mp

25 223°C. 'HNMR {DMSO-ds): 8 3:08 {s, 3H), 3.31 (m, 4H), 3.64 (s, 3H), 3.95 (m, 4H), 7.15 {t, J = 4.0 Hz, H),

- 733{t,J=76Hz 1H),744(d, J=4.0 Hz, 1H), 7.56 {d, J= 8.5 Hz, 1H), ?66(t J=T4Hz, 1H),7.79(d, J=
4.9 Hz, 1H), 7.98{d, J= 8.2 Hz, 1H), 8. 84 (s 1H). EIMS niiz 447 (M+1), 469 (M+23). Anal. (ConzzN40432) C,
“H, N
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1N231625687217-219394. 1 INZ81 B24977283- 285432. 2 IN29T;
a254. 77293. 5: 294444, 4/ 1N321"392146. 5- 149369. 0 1N33¥A455189- 190385/113/2)0!!])5

©2.381 4. 1WQ0289420397 4.57 > 94 3.46 > 99 4.81 >97 5. 08peﬁﬂrseﬁzlﬁﬁss4 36
3.69 2.89 4.01 4.22 4.67 4.22 3:70 5.41 4.45

7\ N | B
s o < Oy"s
) * SIS NG
N Cii"R
PdIC, EtOH \ 8 N
= < - W NH, h S(R
609C, 4h Pyr., RT, Overnight 8
N“0 N"~o
CH, CH,
595-06 595-09 ’ | 595-15
Other sulfonamides may be prepared according to similar synthetic routes.
Example 18 _
_ Sulfonyls may be synthesized according fo the following schemes.
) 5 p-Tolyisulfanyl-acetic acid ethy} ester (Referred to as 595-29)
S A solution of 4-methylbenzenethiol (5 g, 40.25) in dry THF was added dropwise to @ suspension of

NaH (60 % in mineral oil, 1.98 g, 48.30) in THF at room temperature and-stired for 30. min. under N»
atmosphere. Ethylbromoacetate (4.9 mL, 44.27) was added slowly to this solirtion and further stirred at room
temperature for 3 h. The solvent was removed under'vacuum. The residue was dissolved in dil. HCI and
10 exiracted by ethylacetate. The comblned organic phase was washed: successively with saturated NaHCO,
soluhon water and brine then dried over Na;S04. Evaporation of organic phase yielded 8.46 g (99 %)
colorless oil. "H NMR {CDCly):.8 1.22 {t, J = 7.2 Hz, 3H), 2.32 {s, 3H),3.57 (s, 2H), 4.14 (q, J = 7.2 Hz, 2H),
7.11(d,J =8 0 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H). EIMS m/z 210 (M#1), 233 {M+23).
_ (Toluene-4-sulfonyf)-acetic. acid ethyl ester (Referred to as 595-35)
15 | To a solution of 595-29 (10 g, 47.55 mmol).in dichloromethane was added m-chipropetbenzoic acid
_ (21 3t g, 95.10 mmot} in portion at 0°C. The mixture was warmed to room temperature and stired ovemight.
\) The solids formed were filtered and the filtrate was washed successively by 1N NaOH, waler and brine. The
organic: phase was dned over. NazSO4 and evaporated to yleld 98 9.{85 %) of colorless ail. 'H NMR (CDCly):
6122(! J= 72Hz 3H} 245(5 3H), 4.08 (s, 2H), 417(q,J 7.2z, 2H) 7.37.(d, J=8.0Hz, 2H), 7.83 (d,

20 J=8.0Hz, 2H). EIMS miz 243 (M+1), 265 (M+23).

_SH _COOE L COOEt
©’ . B ~COOK: _ NeH. THF m-CPBA, CHzclL ©/ %\)v
RT. 3h RT, Ovemight _
595-29 : 595-35

4-Hydroxy-1-methyl-3-{ioluene-4-sulfonyl)-1H-quinolin-2-one (Referred to as 595-36)
A solution of 595-35 (9.8 g, 40.49 mmol) was added slowly in a suspension of sodium hydride (60 %
: in mineral ofl, 1.78 9. 44.52 mmol} in dimethylacetamide under N2 atmosphere. The mixture was stired at
- 25 room temperature until the evolution of hydrogen gas ceased, then heated td 90°C for 30 min. and cooled to

room temperature. A solution of N-methylisatoic anhydride (7.88 g, 44.52 mmol) in dimethylacetamide was
| -156- |
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added slowly and heated ovemight at 120°C. The mixiure was cooled to room temperature, poured into ice

‘water and acedified by cold 10 % HC!. The solids formed were filtered and washed several times by water to

yield 5.7 g {43 %) of white solids. Mp 191°C. *H NMR (DMSO-dg): 5 2.39 (s, 3H), 3.4 (5, 3H), 7.36 {1, J= 75

Hz, 1H), 742 (d, J = 8.2 Hz, 2H), 7.55 (d, J = 8.5 Hz, 1H), 7.81 (t, J = 7.1 Hz, 1H), 7.95 (d, J = 8.2 Hz, 2H),
5  8.11(d, J=8.0Hz, 1H). EIMS m/z 330 (M+1), 352 (M+23). Anal. (C17HisNO4S) C, H, N.

| E o) OH C‘L /@ ct % /@
©/.bvcofa @\/u\i NaH, N POCI, XY
| EHJ 0 WA W0 gpecn R
595-35 | 59536
_ -Chloro—‘}-methvl-3-{toiune-4-sulfonvl) 1H—qu:nohn 2-one ( Referred to as 595-46)
) A suspensron of 595-36 (5.2 g, 59 mmoi) in 30 mL phosphorus oxychloride was heated at 130°C fer
30 h. The solvent was evaporated under reduced pressure. The residue was suspended in ice water and
10 neutralized by sodium bicarbonte. The solids formed were ﬁftered and dried to yceld 2.3 g {43 %) of white
sollds Mp 193°C. H NMR (DMSO- ds) 5 2.38 (s, 3H), 3.52 {s, 3H), 7.39 (d J=80Hz 2H),748(, J=75
Hz, 1H), 764 (d, J= 8.4 Hz, 1H) 784(t J=7.1Hz, 1H), 7.94 (d, J=8.2Hz, 2H), 832(d J=8.0Hz, 1H).
EIMS m/z 348 (M+1), 370 (M+23) Anal (Cr7H1NOsSCI) C, H, N.
-MethyM-[4-(thlophene-z-carbonvl)-prperazm 1-vl]- -(tolune-4-sulfonyl);1ngmolln-z-on

15 (Referredto as 595-48) ,
Dnsopropyiethylamme {0. 38 mi, 2. 22 mmol) was added to a solut:on of 595-46 (289 mg, 0.83 mmol)

and 595-04 (195 mg, 0 99 mmol) in toluene and hea!ed ovemlght at 105°C. The solution was cooled and the

" solvent was evaporated under vacuum. Water was added to the oily reszdue and somcated “The solids

. _ formed were fi ltered and washed with water and ether to y:eld yeliow SOIIdS 360 mg (36 %) mp 213°C. H
) 3_20. NMR (DMSO~ds) 6 2 37 (s 3H), 3.37 (s 3H), 3.65 (m, 4H), 3.94 (m 4H) 7. 16 {t, J=4.3Hz, 1H), 7.32(d, J =
""f"'sonz 2H), 7.39(t, J=7.6 Hz, 1H), 749 (d, J= 4.0 Hz, 1H),7.54 (d, J = 85Hz, 1H), 7.74 (d, J = 8.0 Hz, 2H),
7.80(d, J=4.5Hz, 1H), 8.15 (d, J = 8.2 Hz, 1H). EIMS m/z 508 (M+1), 530 (M+23). Anal. {CogHasN:0452) C,

H.N.
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oM [j
C\l\ S\\/© . N i DIEA, Tol,, 100 °C Q,@
Co O O
) | E N0

|
CH,

595-46 595-04 595-48

4-Hvdroxv-3-methanesulfonyl-1-methvl-1 H-quinolin-2-one (Referred to as 595-05)

A solution of ethylmethahesulfonylacetate (3.78 g, 22.74 mmol) was added slowly in a suspension of
) sodium hydride (60 % in mineral oi, 1.07 g, 25 mmol) in dimethylacetamide under N, atmosphere. The
~ 5 mixture was allowed to stir at room temperature until the evolution of hydrogen gas ceased, then heated to

90°C for 30 min and cooled to room temperature. A solution of N-methyiisatoic anhydride (4.43 g, 25 mmol)

in dimethylacetamide was added slewly and heated ovemightr at 120°C. The mixfure was cooled o room

temperature, poured into ice wetef and acidified by cold 10 % HCL The solids formed were filtered and

~ washed several imes by water to yield 2. 76 (48 %) of white solids. Mp 170°C. TH NMR (DMSO-dg): b 3.51

10 (s, 3H}, 3.59 (s, 3H) 739(t J=74Hz, 1H), 762(d J= 85Hz 1H), 7.84(t, J= 70Hz 1H),8.09(d, J= 80
Hz, 1H). EIMS m/z 254 (M+1), 276 (M+23). Anal. (C1iHNO4S) C, H, N.

4- Chloro—3-methanesulfonv!-1-metth H—qu nolin-2-one (Referred fo as 595- 4)

A suspension of 595-05 (1 5 9,59 mmol) in 30 mL phosphorus oxychlonde was heated at 130°C for

_ 30 h The solvent was evaporated under reduced pressure. The residue was suspended in ice water and

15  neutralized by sodlum bicarbonate. The solids fonned were filtered and dned to yield 773 mg-(48 %) of white

) o soilds solids. Mp 221°C; 'H NMR {DMSO- ds) 8 3.48 (s, 3H), 3.68 (s, 3H), 7.49 (t J=18Hz, 1H), 7.72 (d J

= 8.5 Hz, 1H), 7. 89 {t, J=8%6 Hz 1H) 8. 29 {d, J= 8.5 Hz, 1H). EIMS miz 272 (M+1) 294 (M+23) Anal, |
(CuHmCiNOsS) C, H N.

o cﬁi @ﬁr
- V gooc 15 N o
_ 110°C, 24 h

595.05 595-14
20 3-Methanesulfonyl-1 -methyl-4-[4-(throphene—2—carbonvl)-p|perazm- -yIl-1H-quinolin-2-one._(Referred

loas 59516
Diisopropylethylamine (0.38 mL, 2.22 mmol) was added to a solution of 595-14 (300.mg, 1.11 mmol)

and 595-04 (239 mg, 1.21 mmol) in toluene and heated ovemight at 105°C. The solution was cooled and the

soivent was evaporated under vacuum. Water was added to the oily residue and sonicated.. The solids
-158- '
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1MLO1" NCI 32776105- 107427. 3; 270.32.13>98 1M211(2)7014427.3; 381.4; 2.79>96

270.0 1MR2124756160- 160.5421. 4; 375.1; 3.60>93 357.1; 347.3 |
V271135316 5orBaies: Mere®ard vashed wiored:h amethebto ymmwedmw 3@44393(88%2% 2Pc14R96

1N08185142 1 22769198- 200404, 22

TN1 8194666305 DRSO 5370 o835 (RAH 66 GAPh D91 (740, 80506/ =5b HraBb.37 (. J=

1IN27124784254z 28R 7 WBRANLA3. 86 114); Bo1GRF95 Hz, 1H), 7.57 (t, J= 8.1 Hz, 1H), 7.79(d, J = 4.8 Hz, 1H),
8.10 (d, J=8.5Hz, 1H). EIMS miz 432 (M+1), 454 (M+23). Anal. (CaoHziN04S) C, H, N.

o M s\
N
R

A @
E:I'\IS‘\/ . N DIEA, Tol., 100 °C ms(
5 O : :
!;i 0 '?' I}l o

CH3 H CH3

J 595.14 595-04 595-16

Example 19
4-Hydroxy-2-oxo-1,2-dihydro-quinoline-3-carboxylic acid ethyl ester (Referred to as 595-68)

A solution of diethylmalonate (80 g, 0.50 mol) was added slowly to a suspenision of sodium hydride
(60 % in mineral oil, 22 g, 0.55 mol) in dimethylacetamide under N atmosphere. The mixfhre was allowed to
10 . stir at-room temperature until the evolution of hydrogen gas ceased, then heated to 90°C for 3¢ min. and
cooled to room temperature. A solution of isatoic anhydride (89.72 g, 0.55 mmol} in-dimethylacetamide was
added slowly and heated at 120°C for 15 h. The mixture was cooled to room temperature, poured into ice
water and-acidified by cold 10 % HCI. The solids formed were filtered and washed sevefal fimes by water to
yield 55 g (47 %) of white sofids. Mp 173°C. 'H NMR (DMSO-ds): 51.30 (t, J = 6.9 Hz, 3H), 433 (g, J = 6.9
- 15 Hz,2H),7.48(t J=7.5Hz, 1H), 7.26 (d,J = 8.2 Hz, 1H), 7.62 (t, J = 7.2 Hz, 1H), 7.93 (d, /= 8.0 Hz, tH)
i ) " 11:50 (s, 1H), 13.5(s, 1H). EIMS miz 234,.(M_*1); 256 (M+23): Anal. (C12B11INOg) C, H, N. '
. 24-Dichloro-quinoline-3-carboxvlic acid ethylester {Referred to-as 595-72)
A suspension of 585-68 (35 g, 150 mmol) in 200 mL phosphorus okych!oﬁde was heated at reflux for
30 min. The solvent was evaporated under reduced pressure. The residue was suspended in ice water and
20 neutralized by sodium bicarbonte. The solid formed were filtered and dried to yield 39 g (97. %) of white
| solids. Mp 93°C. 'H NMR (DMSO-ds): 5 1.37.(t, J= 6.9 Hz, 3H), 449 (q, J= 6.9 Hz, 2H), 7.89 (t, J = 8.5 Hz,
1H), 8.02 (t, J= 7.2 Hz, 1H), 8.10 (d, /= 8.3 Hz, 1H), 8.28 (d, /= 8.0 Hz, 1H); EIMS miz 270 (M+1), 292
(M+23). Anal. (C12HsCNO3) C, H,N.
4-Ch!oro—2~oxo-1,2—d|hgdm inoline-3-carboxylic acid ethvl ester (Referred to as 595-76) -
25 | Ammonium acetate (12.6 g, 164 mmol) was added to a solution of 595-72 (40.17 g, 149 mmol) in
acetic acid (150 mL). The mixture was heated at 140°C for 4 h. The solution was cooled and poured info ice
water. The solids formed were fitered, washed by water and dried to yield white solids (34 g, 91 %), Mp.
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“Run 8 min. 2 HPLC > 98 1116 3HPLC>96 % 4HPLC>97%.The yiel'd of MF
i Ahi bi'tors prepared as deséfi bed |n sel ect ed” schemes “above i $" piLévilded2005
Tabl e 12.WOB8¥4g¥hati ons including ' (1)* or 0(2)" indicater¢hmsoztibesconpound
is a regio isoner. Table 12 No. ConpoundWight, mp., ngC 11 M71
*HCl 22643- 45 21MD8158143=145 31MD91 . 16460-62 41 ML01139225. 5-227 -148

16/ 11/ 2005'186°C\\M 1R (mwa@ PO (P2 HH3 4. 5@@9@%_@%&% . 1830 M3 8B 72

71 MLO819671- 737 é MLIO135161- S ey |
ML11( 2) 1671154 =50 By 1H), 808 (d, J = 8.4 Hz, 1H), 8.26 (d,J 8.2 Hz, 1H), EIMS miz 252 (M+1). Anal.

(C12H1oCINO3) C, H, N.

OEt
COOEt COOEtL
Cfli E @fi @(ﬁ[
120°C15h 1? O 140°CO5h

H
505.68 595-72
ACOH, NH,0Ac,
140 °C
o]
. NS
H
595-76

(Referred to as 595-77)
To a solution of 59576 (79, 278 mmol} in dimethylacetamide was added 14-

diazabicyclof2.2 2]octane (6.23 g, 55.6 mmol) and 595-04 (6.g, 30.6 mmol). The solulion was heated at

. 115°C for 15 h. The reaction mixture was cooled and poured into the ice water. The solids formed were

10 filtered, washed with water and dried to yield white solids (7g, 62 %), mp 198°C. 'H NMR (DMSO-ds): & 1.28

(t J=6.9Hz, 3H), 3.12 (m, 4H), 3.87 (m, 4H), 4.28 (q, J=6.9 Hz, 2H), 7.15(t, J= 4.3 Hz, H), 7.23{t, J= 7.5

| Hz, 1H), 7.31(d, J = 8.1 Hz, 1H), 745 (d, J=3.1. Hz, 1H), 7.54 (t, J = 7.4 Hz, 1H), 7.79.d, J = 4.9 Hz, TH),
) 7.87 (d J=8.0Hz, 1H). EIMS miz 412{M+1) 434 (M+23). Anat. {CatHaN304S. 0.5 H0) C, H, N.

3

-carboxylic acid-ethyl ester (Referred 10 as.595-78
To a suspension-of sodium hydride (60% in mineral- oil,. 0.78 g, 19.46 mmol) in DMF was added
siowly a solution of 595-77 (7g, 17.03 mmol) in DMF. The suspension was stirred at room temperature for 30
min. 4-Flurobenzylbromide was added to this solution slowly and further stirred for 2 h. The mixiure was
poured into ice water and acidified by cold 10 % HCI. The solid formed were separated, washed with water
20 and purified by flash chromatography (CH.ClyMeOH, 49:1) to yield 5.9 g (6? %) of white solids. Mp 52°C; H
NMR (DMSO-ds}: 8 1.30 {t, J = 6.9 Hz, 3H), 3.16 (m, 4H), 3.89 (m, 4H), 4.32 (g, J = 6.9 Hz, 2H), 7.14 - 7.17
(m, 3H), 7.24 - 7.27 (m, 2H), 7.31 {t, J = 7.6 Hz, 1H), 744 - 7.47 {m, 2H), 7.58 (t, J=85 Hz, 1H),7.79(d, J=

4.9 Hz, 1H), 8.02(d, J = 8.5 Hz, 1H). EIMS m/z 520 (M+1), 542 (M+23). Anal. (CasHzFN:04S. H20) C, H, N.

15
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111M11272151-152. 5 121 M 113145147- 150 131ML14195170- 172 14l
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181ML1910¥852/8%28%| ML20130165. 5- 167 201ML2113952- 54 211MCTABOYIBT 158 22
ML31179137.5-140 231 ML4196130-131 241 ML51 *HCl 140108-111
2511161163189-190 261ML71122125-127 271 ML8111767-69 281 ML' 91

*HCl 320105-107 291 M201214176-178 301M206160157-158 311 M20712465
321M20818271-72 331 M210100157-158 341. M11 1141161-163 351 M2

*HCl 11280- 81 YF> I
S . .
COOEt N ("j
CE\I . DIEA _DIEA; Tol, 100 C l: j - NaH,DMA Cﬁi‘x’oa
N0 N ]
B mcooa 4-FBnBr N0
X ISt
F

1
H

505-76 585-77 595-78
Example 20

The following describes the synthesis of a library of compounds of general structure 1(a) and 1(b) as

depicted above. Compounds including an “M" in the designation incorporate a -COOEt moiety. Compounds
'-;;) 5 incorporatirig an "N" in the designation incorporate a -NO; moiety. The two digits following “M" or “N"
correspond to the numerical designation for the functional group R2 and R3 respectively, provided below.

The digit preceeding “M" or “N" corresponds to the numesrical designation for the functionaf group R1. The

compounds have the following structures, except for those with designations including “+".

Ry 0
. i,
O/\ ! V \ N\ -
N o

R,

10

i ) in.compounds that h_ave designations including “+", R; is a substituent on the oxygen atom of the
quinolone group;rather than the nitrogen atom, i.e., a compound of structure 1(b), as depicted befow. The
designation “i" appears elsewhere in _tlle..breferred embodiments, and refers fo a substituent on the oxygen

15 atomofthe quiholdne group rather than the nitrogen atom.

Ry 0
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M22085143WnI3/084203 \p21240160- 160. 5 461 M222122166- 167 471hOEUer24%352 48|
M241109209- 210 491MR27112865-67 501 M281215164-166 511 Wp1205210-211 521MB01

531M311 -149 WO 02/ 094203 16/ 11/ 2005 PCT/ US02/ 16963
Numerical designations for R1 Functional Groups

Hydrogen Methyl Chlofine
1 2 3

Numerical designations for R2 Functional Groups

0, IO\ . [4) ‘5\ DYO/F 0Y©/u 0 OYQO\
N N . N N N N

Y ¢ Q@ o O
6

A
1 2 3 4

Numerical designations for R3 Functional Groups
. ) Me
1 2 3 4

The numerical designations of the MIF inhibitors prepared are provided in Table 13.

10 Table 13

R3=1 R3 = R3= R3= R3=

Methyl @ P, z

2 5 6
_ 4

;:) UINTE | N2 1N13 1N14 IN15 .
b IN21 | IN22 | IN23 1N24 1N25
N3 | IN32 | 1N33 1N34 1N35

N4 1N42 1N43 1N44 - 1N45

1N51 1N52 1N53 1N54 1N55+

N6 1NG2 1N63 1N64 1NG5

2N11 2N12+i 2N13 2N14 2N15

2N21 2N22 2N23 2N24 2N25

2N31 2N32 2N33 N34 2N35

2N41 2N42 2N43 2N44 2N45

2N51 2N52 2N53 IN54 | 2NB5+

2N61 2N62 2N63 2N64 2N65

1M11 1M12 1M13 1M14 1M15+

1M21 1M22 1M23 1M24 1M25+

1M31 1M32 1M33 1M34 M35+

M1 | im42 1M43 1M44 1M45+i

1M51 M52 1M53 1154 1M55

1M51 iM62 | 1M63 1M64 1MB5
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541 N821230130 5-131.5 551 258113-114.5 M331 561NB41107225 227 571
112206-208 M351 581 NO71 *HCl 13483-'86 591 .N08178263- 265 6011409167344.3005

61114101 ?“%T%‘%&l 62114106145114- 116 631 N107107103- 10PQIMUS@/994200- 203

651 1411090163-166 66114111(1)13099-100 67114111 256182 681N11217565- 68
6911411375 95-97 7011411490216-217 711N115150 72114116133 731N117117

R3=1 R3= R3= R3 = R3=

Methyl 9 I),
2 - 5 6

2M11 2M12 2M13 2M14 2M15
M2 2M22 2M23 2M24 2M26H
2M31 2M32 2M33 2M34 2M35+i
2M41 2M42 2M43 2M44 2M45+
2M51 2M52 2M53 2M54 | 2MS5
2MB1 2M62 2M63 2M64 MBS+
3M11 3M12 3M13 M4 3M15+H
IM21 3M22 3M23 3M24 3M25
3M31 _3m32 3M33 3M34 3M35+i
_ M1 3Mm42 3M43 3M44 3M45+i
J 3M51 | 3M52 3M53 M54 M5+
3M61 3M62 3M63 3Me4 MBS+

Details of reaction schemes for preparing intermediates or MIF inhibitors are provided below.

Reaction Scheme 21
‘ 500__2_0_ /vl.l.f\ R PO,
, Nai, DV .
M=o . Rio RGMG Rix LGB G
o™ _wgre B Q_.’{;.,.
HOM HO
- Ja WY Qo
) : menoBa - Ris B CHS, & '

el 1) o+

Rt= H OGO

Ris HLORO

All of the following compounds were obtained using a similar or the same procedure: Compound
1M21: yield 176 mg, 56.56 %; Compound TM31: yield 64 mg, 20.60 %; Corhpound 1M41: yield 110 mg, 35.48
%; Compound tM51: yield 139 mg, 44.18 %; Compound 1M61: yield 88 mg, 28.37 %; Compound 2M13 yield
144 mg, 38.09 %; Compound 2M21: yield 113 mg, 36.73 %; Compound 2M23: yield 137 mg, 36.16 %;
10 Compound 2M31: yield 27 mg, 8.67 %; Compound 2M33: yield 141 mg, 37.45 %; Compound 2M41: yield 72
mg, 23.30 %; Compound 2M43; yield 117 mg, 31.54 %; Compound 2M51: yield 65 mg, 21.20 %; Compound
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741N118100 751N119* HCI 42 761N12085 7711412180 781N122200 791N13160
801N14111%, Zéé14151*HCI 220 8211416181 831NL71115 84. IN181239 85164191/ 2005
*Hol 243 8B PBB1HBEL15. 217 871 N20614172-74 881 N207180. 7RCTHS02/16963

891f N208172204- 205 901 N21092187-190 91114211 110083-85 92114211 2

*HCl 6478- 80 931 N2128973-75 951N214139172-175 9680220- 221 97I
N216200228-25%yiei®1 ing 26 B1 &) L8ripoRE2ME1: yield 113 mg, 36.94 %; Compound 2M63: yield 127 mg, 33.99

%; Compound 3M11: yield 58 mg, 19.00 %; Compound 3M21: yield 134 mg, 43.32 %; Compound 3M31: yield
117 mg, 37.50 %; Compound 3M41: yield 141 mg, 45.83 %; Compound 3M51 yield 119 mg, 38.42 %;
Compound 3M61: yield 142 mg, 45.85 %; and Compound 3M63; yield 40 mg, 11.00 %.

5 Reaction Scheme 22
”—Q-"""aj\k\ -&m—w.—\_ﬂ
R =ila, O Y i, 1
"""‘-‘" m-a-ub.n i i f
Yielc 83 -23 %
s woa L RO .
- e o R
/\_) RY=gl, Mo, Gl
E m-umn E
m”
'\@' #oC, lel.,-\ [T
CREN TG $a,00, OMF
°m-tb.o-o-°r
Example 21

10 Boc-derivatives of acids were prepared according to the following reaction scheme.
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991 N21820095-97 100!l ‘.I’;I2';El.9100258. 5-260.5 101114220195231. 5-232.5

102114221231187- 188 - 150 WO 02/ 094203 16/11/'2005 “PCTI US02/ 1696316713 /2005

N22296. 11010289426% 1N231246217-219 105 1N241168258-260 1®CTMERZ/1d40214-215
107 1 N281242283-285 108 1N291247293.5-294 109 | N301114227-230 110
1IN311131212-214 111 114321385146.5-149 112 | N331448189-190 113

1N34180225- 227 Reartion Ssese282229- 231 Exanpl e 15 The fol | owi ng schenes
provide a general procedure for synthesizing Boc-derivatives of acids.

Reacti on Schene 20 Boc20 '

e B

Alckioby RAO 0

AV-90(1..8Y(BUC)" AV-00(1...50

R=: ) :
¥ avoono AV-0040

) Q\ . AV-0020 AV-0050
AV-0030 AV-006D
i F
5 Yield and purity for compounds prepared according to Scheme 25 are provided in Table 13.
Table13 -
SAMPLE Yield, g Yield, % Purity, % CMS
AV-0010 : 250 55 >90
AV-0020 420 52 >80
AV-0030 39.0 79 >9)
- AV-0040 450 - 86 >80
iD) IR _AV0050 | 360 82 >90
s S AV0060  F 430 88 >80
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5 A mixture of Lthiazolidine-4- carboxylic acid (1g; 7.51 mol, 98%pur|ty,
‘AVOCADO # 15033 Na2C03" (1.75¢g; 16.5 mmol) in HO (9 m) anﬂi&/lFlKEO@B
m) was sMOPO4203¢ti1 dissol ved. Then Boc20 (1.967 g: 9. BCTmsulisssas added
and the m xture was stirred at roomtenperature overnight. The suspension
obtained 10 was diluted with water (10 m) and extracted w th hexane (5
m). Lower EgdigRe@2wWas separated Et OAc (20 m ) was added and the stirring

m xture was acidifje @@9 ust pH 2-3. The Et OAc phase was separated,

wat er phase was”&XE? ighityoss yas E?mé agegiingtorthe followhg reeelion Soherepse Fhereastaptswer e
washed wi t brewatibRiiatd Qis Feliows: OUGM?OL Bichfo P%@%m”d Bie a@étﬁnﬁ’d ungigr J qguced

pressure: The residue was crystallized fromether an “precipitate
obt ai ned wH@ehylipqamide; HAC 3 Acetic ocid; MeE¥ = Acalonitiler BABGOIg, Trlethylenediamlne TEBAC =

N- Boc- t4hi ag&iyuikimth Cysi 4 o et e -

Al kyl pi perazﬂneé@r@ Olﬁﬁds nt%elesllq@gd aﬁ%%&gz%m d?ngrt]ﬁ'\ee/g’gl TO\%H% S%%hg?‘r%s WO
02/ 094203 m&qsml@was@hmswmoraac@ma@i TFA 16/ 11/ 2005 PCT/ US02/ 16963 /--\ v
JLo N(Et)3, CH2CL2 N_ NH TFA Z S

dncxne § benzont =321

HC: _ —
H::H + (&oj\a , 24 h,ra o
Aldrich Lancaster '
2000
J To a intensively stirred solution of 2-amino-5-methylbenzoic acid (67.7 g, 0.45 mole) in a mixture of

1G 250 mtof dioxane and 150 ml of toluene, a solution of diphosgene (97.6 g, 0.48 mole) in 80 mi of dioxane was
added dropwise. The reaction mixture was stimed for 12 hours and after that the precipitate was filtered off
and washed with ether. The filtrate and ether fractions were combined and the solvent was removed under
reduced pressure. The residue was titrated with hexane and the resulimg precipilate was filtered off, washed
with hexane and dried at room temperature ovemight. Compound 2000: yield 66.5 g ( 84 %), purity 93 %

15 (LCMS).
¢

NaM, DMA '
. L
o 1409C, 12h

aio ¢ e

To a stired suspension of NaH (18.9 ¢, 0.47 mole) in dry DMA, a malonic ester was added dropwise.

The reaction mixture was stirred for 20 min and cooled to 30“0. The iéatoic anhydride was added portion-wise

to the resuiting solufion. The reaction mixture was heated at 130-150"0 for 10 hours and after that the DMA

20  was distilled off. The residue was titrated with water and acidified using 10 % HCI to pH = 3. The resuiting

: precipitate was filtered off and washed with water. The solid material was placed in a 2 L conical flask, 1 L of

water was added and the pH was adjusted to 12-13 using K,COs. The resulting solution was filtered and

fitrate was acidified by 10 % HCIi to pH = 2-3. The precipitate was filtered off, washed with ether and
crystallized from dioxane. Compound 2M00: yield 23.3 g (24 %), purity; 90 % (LCMS).
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A solution of freshly distilled thionyl chloride (3.9 m; 0.053 nol) in
nmet-hyl ene _dichloride (5 m) was -added’dropwi'se.-to~a stirreed -sdbutli bh2605
2- t hi oph®RHPKR%hol (4.2 nl; 0.044 nol) and triethyl am RCYGSV16863 0. 05
nol) in methylene dichloride (25 ml); the tenperature being kept bel ow 20C
It was then raised to 40C during 1h, poured onto crushed ice, the CH2Cl 2
-phase was separated and dried over MJSO4. Then it was 10 added dropwi se to
a stirred solution of !"™N§Boc- pi perazine¢(Z g; 0.011 nol) amd ¢riethyl am ne
(1.5. m; 0.011 H2 Crogi. ( N @i as~p Bahyehl , Piyasena
Hewawasam Jeani ne~ANy"Tomas, J.J. ° I ght, Ad®hn W& 1ssel, Mari anne

" Ganberdel l a, Harold J: Gol denberg, Steven M-Seil-er, and G&orge B. Zavoi co,
Inhibitors of BloddPlatel et cAVP PhAPBHER esterase. 4. SePfPural
Variation of the Side-Chain Term nus of Water-Sol uble

1, 3- Di hydr o- 2H- Torthedsgsngiah, o5 2MAH](23uy, 00931 ol inctoleenBX40i nwjads \added 7113 g bERDCL e m

1993) 15 251- 3264: n cel l er, nue] ©Merlo ta
E’;‘i r al ) Car'}rggdh%gﬁﬁ%]hyge%sj@% S@PE&@%{JP% 'Feg*es?'%ﬁﬁgd”éﬁ”él"@i%éﬂéﬁs,dm%ﬁ‘l}{%m er
EO 2 ' Szntrecwd' S)tmﬂfb ?urtmegiuuafmw Sﬂ&cbsstivﬁ? lbi)ﬂ:h@:t@ﬁibﬁ ﬂéﬁtarfbf(controllD bAyFTLX).tCombingd N

- Acyl - 4- - et hyl - 3- ri ano| i perazi nes as nt agoni st's,
3 s et i v Bt b 18 BT ur pblied it 200 R1 ol et T gl hker
over ni ght defing oo femparatiira fok T8hours, IR dicfibré RBrhpolRBobiaRiRP WA rapied 1072280 MEdund

extracted with ether. The ether sol ution

pressure, awddlt%e wsL(gue was' ! . S0l |
was evapoPdPBdaRatrY P arelicrodad &0 ef ammeaiup agstate sas added it Jhe wattionmixre TRA
(3.3 nm; WedHstedRAder MGk féﬁmfroﬂ OrH (Bditrsl By TERS afd ALY ARNGRIRLRR MASRT cduithsc ed

pressure, the .residue was triturated with ether,” the precipitate was
filtered Bftctediniheseackon mixure.jthe hatisplution was Retred in water andtherishiltingtpregipiialsiwee filepedi ne
di tri i uos® R @ik &r dfhnsl 9 AV RN : ok, and
Roger Taylor, E @g?r Bphipﬁnggﬁﬁ‘ﬁiéieﬁdl&%%?@dg F%“'Fﬁ'f‘&%géf?"@m z;erﬂ')al Rat e
Factors for Detritiation of Dithieno[Tebledh: 4,3- b']benzene,

Di thieno[ 1, 2-b: 3, =0k v me T andy:y thirenpt 2 34=bithenzen 3 Chem
Soc. Perkin Transf EAV-M%%( h1983) mﬁ% =815~ g%% NCE )ﬁ
02/094203 AV-2MO0(CI) 10.98 44 390

AV-3MO0(CH) . 30.00 70 >80 -

S ~ Method A: To the solution of 2M00 1.0 g (3.77 minol) in DMA was added sequentially acylpiperazine
R 0;75"‘9 {4.16 mmol) and DABCO 0.84 g {7.5 mmol). The reaction mixture was stired at 100-120°C for 15
hours. The reaction was quenched with 20 % NH,C1 solution and the resulted precipitate was filtered off and
washed with water. The product was dried in desiccator over P,0s at room temperature under reduced

pressure. The‘ product was used in the next reaction without any further purification. -
20 Method B: A mixture of chloroguinolone 2M00 1.0 g (3.77 mmol), acylpiperazine trifiuoroacetate,
AV-0050 1.55 g (4.14 mmol) and DABCO 0.84 g (7.53 mmol) in DMF 3 ml was sfirred at 101°C ovemight the
~ mixture was poured in 50 m! of brine, the solid obtained was filtered of, washed with water, and dried in
desiccator over P20s at room temperature under reduced pressure. The product was used in the next reaction
without any further purification | | |
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Reaction Schene 22 SOC 2. N( Et)3, CH2CL2 16/11/2005 PCT1U802116963 /_\
423 CH2CL2 /_\ 0O NO TFA N NH -

P43t hi onyl chloride (3.9 m;
added dropwi se to a stirred solution of furfuryl
0.05 nol) 5 in

“N~O~- U N(CEt
freshly d 4

dichloride (5 m) was
0.044 nol) and triethylamne (7.4 nm;

al cohol (3.8 nl;

TFA ~f

0. 053 nol )

3r

N

A 36/ ITHR065
| NPEBURY 8hE :

met hyl ene di chl Ghe yhkeds(oPthe abtained dompouneygaesraiided i Thitd 159 kept bel ow 20C. The

m Xture was stirred

was dissolved in CH2CI 2 (150 m).

for ih.

Then

t he
The

RS

vent was evapor at ed,
i on obt ai ned was added dropw se

t

he resi due

was stirred -
educed
ol uti on was
in TFA (3.3
r reduced
ecipitate
.in 200

to a stirred sol ut| ogopoudy BOelbd el aviting (|2 Ybid, % OLLparmt JcRBd
triethylamne (4 ni7 GpF9 TOT) AT [TCHZAG 27 (45g§ )| The IgpXT UT ¢
overni ght at room [ENHgpAL UTE, ANE FOIYET [Was g EMOVEd UIger T
pressure, and the. esi.lféiglﬁa S EextTa tufj49vw tih—egdrer—The ;gtonel 5
evapor ated under 1O THpgcEd{pPrESSUT ,qt'”e rrest _
m; 0.043 nol) and ||ui1 ‘Uni et f}. n? 3 FA—aRS rermv%
pressure, the resi f Hrtrafed-w-th et her—mandt-he Blek Pt
obtai ned was it tlered o Thall.,—t hebec pit as—diSlol ve
of MeOH, acti vated ,EJ ws."—ad@*ed,tﬁnd thel® oi Mt ure 38
reflux for 30 mn.LCha¥al luadh fillt erldd oflf ffhe dolvemPwas-
the residue was tlritPM¥redivith etlhed:24The whilte preci gi%®ate d
littered off and dried¥n the dir tjo dide 1- (278 >80

2M50 B 1.83 99 >90
) 2M60 A 1.31 78 >0
) M10 A 1.05 70 590

3M20 A 1.21 78 >80

3M30 A 1.26 79 >90.

3M40 A 141 85 >90

3MS50 A 1.64 92 >90

3Me0 A 1.28 78 >90

t ed under
vapor at ed,
bt ai ned was

D)

‘5

2M10

(Nj 0 . Br
+
“N” 7O DMF

s

O

2mz2

U:I:O/\
o

- To.the suspension of NaH 0.03 g (0.8 mmol) in.dry DMF (1 ml) was added compound 2M10 0.30 g

(0 7 mmol). After evolution of the gas ceased, the benzylbromide 0.19 g (1.1 mmol) was added. The reaction
mixture was stirred until no traces of starting material could be detected (controf by LCMS). The 20 % solution
of NH:C1 (2 ml) was added to the reaction and resulted mixiure was extracted with DCM. Compound 2M12
was isolated and purified by preparative HPLC {C-18 silica column, 150 mm x 41 mm, 40 mllmin,_'gradient:

10
(HPLC):
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- 15 furylnethyl)plperaZJhe ditrifluoroacetate (1. 64 g, 40% . See R Lukes
“and V. Dienstbierova, Synthese von a-. nethylfural, Colléction Cléctakl 2005
Chem CorWVHP2/0p428%54) \ol . 19, pp. 609-610. Exanple 17 SulHammeswmdess may be
synt hesi zed according to the follow ng schenes. 4-H dro-1-nmeth I-3-nitro-1
. uinolin-2-orse referred to.as 595-01 20 A solution of ethylnitroacetate
(15.96 g, 120 mml) was added slowy in a suspension of sodiym hydride (60
%in mneral oil, 5.28 g, 132 mmol ) in dinethyl agetam de wager N2
atnosphere. The m xture was] allowed to stirF[ Lnpgriat ure until the
evol ution of hydrogen gg% ;‘ased, t hen heated F 30 mn. and
cooled to roomtenper%{ A sol ution of anhydride (23.38
g,. 132 mmol) in dinget eat ed over ni ght

at 120C. The m xture- as cool ed _}t 0 "Foom 25 { efiper.atiirg sy ed into ice
water, and acidified by dolé 1 % HC . _-e. ifs flredlyeke filtered and
; 1Y 2 9% of yelll ow solids. M

washed several ti ter“to yield

193C. 1H NMR (DVMSO &8 i % 3: 60 (s, 3H) J-= w6 Hz, 1 H), 7.58
(d, J =85Hz, 1 H, 7. (t, J =7.5 ‘(d, *J™= 7.9 Hz, 1 H).
EIMS Mz 221 (Mt1l), 243 (Mt23). Anal. (CrnHaN204) C H, N -153 WO
02/ 094203 O.,NCEt NaHL DMVW O 90 C, 15 h OHI GH3 02 f' OCf3

Method A: To the suspension of NaH 0.03 g (0.8 mmol) in dry DMF (2 ml) was added compound

1M60 300 mg (0.7 mmol). After evolution of the gas ceased (~30 min) the solution of dimethylaminoethy}
) 5 chiloride (2.1 mmol),_l_n ether was added. The reaction mixfure was heated at 100°C (ether was removed by
—-) distillation) for 12 h. The solution was cooled to room temperature and pH of the mixture was adjusted to pH &
by 1 % solution of ACOH in water. The mixture was extracted with DCM (3 x 3 mi} and combined DCM
fractions were washed with brine and dried over MgSQ4. DCM was removed on a rotary evaporator and the
product was purified by prep TLC (AnalTech silica gel GF, 1000 gm, eluent: CHCl; : EtOH = 4: 1). Compound

10 1M64: yield 84 mg (24%), purity> 99 % (HPE.C) '
Method B:To a suspension of NaH 0.114 g (2.84 mmol; of 60% dispersion in mineral cil) in 3 ml
NMP, the quinolone 2M50 0.33 g (0.676 mmol)} was added portion-wise. After the evolution of the gas ceased
(~30 min) the mixture was stimed for 30 min at room temperature and dimethylaminoethyichloside
hydr_ochforide 0.195 g (1.35 mmol) was added. The resulting mixture was heated at 100°C ovemight. The
15  reaction mixture was cooled and poured in water (25 ml) and the solid abtained was fiftered off, washed with
water and dried at 85°C ovemight. The target isomer was isolated by prep. TLC {AnalTech silica ge! GF, 1500

gm, efuent: 10% of tdethyrémine in EXOAc, lower spot). Compound 2M54: yield 68 mg (18 %).

To the suspension of NaH (0.03 g, 0.8 mmol) in dry DMF (2 ml) was added compound 1 M80 (300

20 mg, 0.7 mmol). After evolution of the gas ceased {~30 min) the-solution of dimethylaminoethyl chloride (2.1
- mmol) in ether was added. The reaction mixture was heated at 100°C (ether was removed by distillation) for

12 h. The solution was cooled to room temperature and the pH of the mixture was adjusted o pH=9by a1

% solution of AcOH in water. The mixture was extracted with DCM (3 x 3 mi) and the combmed DCM fraction
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16/ 11/ 2005 PCTI US02/ 16963 1104C, 3h 595-01 4- Chl or o- 1+ met hyl - 3-nitro-1H
uinol'in=2-one (Referred to as 595-02 C 595-02 A suspensi on of *385-101/ 2605
g, 28.18 WDIN094283 70 nl phosphorus oxychl ori de was heat edpet/u8Gebear 3 h.
"The sol vent was evaporated under reduced pressure. The residue was
suspended in ice water and neutralized by sodi um bi carbonte. The solids

formed wer afas‘wdsﬁeemdbrﬁ@&d@ﬁéd%der%sgﬁbcﬁw%ir%%géd?a? "r’étsf%vags@%d tﬁé’bfﬁﬁ&w;

235 'C
(d, J = 8. Bunfigs bIPfFB TG Ag@chh siicg sel%Ffﬂowzgm elbent: CECLADEIOH,= 471 Gorpoyag 1MB4: yied L.

mz 239 Angl
T2 539 (et AR W0RRI8ly ok BB BASERL e il ol SR e
595-03 2- me@%é’ﬁ@wﬁ%b“% yield 87 maezz(og Y0 Lompourd Wrmeld BB mgathhe %; tanmpound

| uti 0 t.e (2
DVRP (20 ﬁ%'s“ o o e 0 of Lobelis OB Vo8 o Crpuind Py By ey
Over ni ght %oHd Qempend 2ME4 ield Admg,d2.06B5- 03 (3.5 g; 11.8 nmmol) in

di chl or onet han egaégn %mé/%s added trifluoroacetic acid (10 nlL). The

sol uti on was st m tenperature for 3 h. The sol vent was
evapor at ed unddiompauodsLiM15.a3Mb51 Aeommaidg l!i@ecMﬂ&w flére odined dising'thé procetieé @dsttibedl Ne

i : 20, bi car b o
G Do ovor R B nehtR 6 ShmaDad St 5 oo SR & oo s e S o |
7H3gw?g( DIgB@g; 996 Compoudt TBI5( 38 mgs 1% camﬁ&md m55‘51*)mg, 5%23061Fﬂund 1&35451}:3 1l(r*)o b1y
mz
and sti rré%”%‘{”“‘}@@ﬁ?%g%%g?ﬂ@%’éﬁmgﬁ/@ﬁ H‘Edﬁ CO"FPF&' M3 & M0 % GorpROENd nt o

i (;e vat er 3MBIe6 mog219; bl INSI; 22 mg; 8%; Compound 1MB5i: 20 mg; 6%; Compound 1M45i: 27 mg;
8%; Compound 1M35i: 28 mg; 8%; Compound 3MB5i: 23 mg; 6%. '
Reaction Scheme 25

Q0 =0

01 [Aldrich} m{m)
: wﬁ . -
: o
s . ™ :

To the solution of p-toluidine 10 g (93.3 mmol) and Et:N (13.6 ml) in DCM (100 mi) was added

15

o._R R'

M10..3M50 J) i{
N N~

R DH: 2  Me: 318 : : :
1MH5...3MB5 (18 cmpds) 1MISI,..IMES (18 cmpds)

drop-wise monoethylmalonate chloride (17.72 ml) at 0-5°C (ice-water bath). After the completion of the
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filt red washed several Ytimes with wat er, and dried to yield white s olid

(3.5 N I\/E 'H NMR (DMVBO d6): b'1.42 (s, 1211), 3. 4@6(/&:1 mp,
3. 1(m W@Z"’?“C‘Z( , 7.43. (d, J = 4.1 Hz,1 H), 7.PC/(snepes 4.8
Hz, 1H). EIMB miz 297 (M+I), 319 (M#23). Anal. (C 4H0203S) C, H, N. | boc

15 595-03 Pi Deerazi ne-1-vl-thioohen-2 yl=nethanone Referred to as 595-04)

WO 02/ 0942 @3ctit6{cdnitrbi2g GEC) tlﬁGIédz@Gﬁﬂ&@@&?po&ed\m Rvater B00Vinf) & pH whs adjibted to 2 by
hene- 2- car nolin one Referred to as 595 U 595-04

(3o 2502 R e qtsBf Bl hos shoprala i e pioss o aiacied by oMb 17 Shecd. e Co o

~ sol ution obCM&Rectdveré ha&:etﬂwrtrﬁbnﬁﬂgb W) R dried %ﬁ%di(n%gglfa@ DIM 388 reherl 8 rcﬁéry 100C
for 15 h. The sol vent s renoved under ‘5 vacuum purification of

resi due by®PROAg andd H@?%ﬂ?dM@ﬁwawwﬁﬂ"@f Hi yaGH. @be igaclios 0

yel | owssol migre w%@he%% ‘uftder rehthB rﬁm%éﬁa morﬁ teé‘np%r%tufergnd %&'&f ed %%H@S{ pﬁ'ﬁ)
3.90 (m 4H) 4 (t, J H !
(d, J = 4.M eqqzms leffﬂyed Uvdeslﬁd'eqqd prgssufe aldavale&waﬁ em;actetrbselﬂoem(ﬁ xm) m). Oroerse ;(h@se J =

8.5 HZ %waﬁbd\'ﬁth%ﬁe dred 06_ Jd)uw sﬂi%i]e aﬁ@’%’%@ﬁt wﬁene @Hﬁ&wﬁé@%{e Gothd N

H 595- 02 595-04 10 3- Am no- / on - razinl-"1-1H
ui nol on- 2-résiide paReidadrig @ of BPAand te Yiixt.eDstiTed oamglmpemrercmd béateB Y6170 feradOuny,

Siirred unortgralre aecdba B ool aif vk Sl use Vi SR PRFELE AR, o
t hr oudfl Cef th@ esulting solution was adjusted by a solution of 20 % NaCH in water to pH 4. Formed precipitate was
filtered off, washed. with water and dried in a des:ccator over NaOH overnight. The yield of 05 was 13.2 g (81
) %).
To the solution of 5-methyl-2,4-dihydroxyquinoline 13.2 g in glacial acetic acid (200 ml) was slowly
added 25 ml of HNO; (63 %). The reaction mixture was heated at 90°C for 30 min, cooled to the room
15  temperature and poured into water (700 ml). The formed precipitate was filtered off and washed with water.
The obtained compound was dried over NaOH in desiccator overnight. The yield of 06 was 7.68 g (44 %).

01 (7CH) 1N00

To the stired suspension of dihydroxyquinofinone 01 (5@ g) in glacial acetic acid (600 ml) was added
o N ) 98 ml of HNOQ3 (63 %). The reaction mixture was heated at 90°C for 30 min and cooled to room temperature.

A 20  The formed precipitate was filtered off and washed with water (5 x 100 mi). The obtained compound was dried
.over P,0s in a desiccator ovem[ght The yield of INOO was 52.7 g (82 %).
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and the filtrate was evaporat ed to dryness. The resi due was recrystatlised
* by ethanol tovyield 490 ng (88 % 15 of white solids. N 202C. 1H/NNR 2005
(CDCl 3) : BR0248420p, 3.49 (br, 2H), 3.65 (br, 2H), 3rTPUEE/1684d), 4.13 -
20 (br, 2H), 4.71 (br 2FD, 7.08 (t, J =4.3 H,1 H), 7.22-7.26 (m 3H),
7.34-7:37 (m 3H), 7.48 (d, J = 4.9 Hz,1 H, 7.79 (d, J =8.0 Hz,1 H).
EIMS mz 369 ( MRéaction3QHenfe®23). Anal. (CtgH20N402S) C, H, N. N 1' Meth

"1-2-0x0-4- thio hene 2-cartion i ixe razin=l 1 '12-dih d uinolin~!
met hanesul f onam de (Referred to as 595-15) Met hanesyffonyl chloride (0.1
m, 1.3 mol) was added dropw se to cmgsol uti g =p95-¢09 (120 ng, O0.32

r stirred at room

nmml) in pyridine (2 nL) -under
vacuum and t he

t enperature overnight. The sol vent was evapor at ed
resi due was dissolved in ethylacetate. The organic ase was washed

¥ sol ution, water and brine. The organic
2504 and| evaporated to a residue which was washed
white solids. M 25 223C. 'H NWR

phase was dried ‘0
by ether to yi.e

1395 .

(DVB0-4): b 3:08 { .. 9.31 (Im-4H), 3..64 (s, 3H)g 3.95 (m 4H), 7.15
(t, J = 4.0 Hz, H), wal-33 (t. X =7.6 Hz, IHg 744 8d, J°= 4.0 Hz,1 H),
7.56 (d, J = 8.5 Hz, 1F), 7.66 (t 4 Hz, . (d J= 4.9 H,1
H, 7. 98(d J=28.2H, | H, 8§ El 7 (Mr1), 469
(M+23). Anal . (C20H22NAOAS2) C, “H—Nt WO 02( 094203 Pd/ C.  Et OH NM2 60
CC, 4h N -0 -, NO 595-06 N&,CO,, DMF
w,

Ci

To a solution of 5-chloroisatoic anhydride 3000 15 g (75.91 mmol) in DMF (75 mi) was added

5 potass:um carbonate anhydrous (8.85 g) and methy! iodide 14.46 g (114 mmol). The reaction mixture was

surred at room temperature for 18 h. and poured into ice water. The precipitate was filtered off, washed with

water and dried over P;0s in a desiccator overnight. Compound 3001: yield 15.3 g (95%), purity > 90 %

4 (L-CMS). Compound 3003; yield 18.2 g (79%), purity > 90 % (LCMS). All of the foflowing compounds were

K) _“mMMWWWWmmmmmmWCWWMMEwijwmwwwmmmw
10 Compound 3003: 18.2 g, 78 5 % yield, purity >90 % {LCMS) -

Na¥, OvF
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CH3 CH3 595-09 .16/ 11/ 2005 PCT/ US02/ 16963 595- 15 Ot her sul fonainédes]s/rrgﬁﬁ%e
" prepared to sinmlar synthetic routes. "Exanple 18 Sul gll o
be synt he‘gg’;'%%ﬁ@gordl ng to the following schemes. 5 TolPOT&YNOR/A6P63 - aceti c
acid ethyl ester (Referred to as 595-29 A solution of 4-nethyl benzenet hi ol
(5 g, 40.25) in dry THE was added dropwi se to a suspension of NaH (60 %in
mneral oil, 1.98 g, 48.30) i at(?roomterrperatu aﬁd -stirred for 30,
m n. under N2 atnosphere. cikt C aceiate €4, Ol 4N2) was added
slowy to this solution and stiPred at nperature for 3 h. -
The sol vent was renoved unde RoThe resid gsolved in dil. HC
he “conbi ned. orgari c phase was washedi
2% sol ution, i and brine then dried
over Na2SO4. Evaporation of I C 3pPpase yi eI ded 8. 46 @nNgD9 % col orl ess
oil. "HNW (CDCl 3):.61.22 (t, = 7.2 Hz, 3Hf, 2732 (s, 311), 3.57 (s,
2H), 4.14 (q, J =7.2 Hz, 2H), 7.11.,(d, J =.8.0 Hz, 2H), 7.33 (d, .J= 8.0
Hz, 2H). EEMS mz 210 (I\/Hrl) 233 (I\/Hr23) ol uene-4-sulfon | acetic acid eth
ester Referred To e slirred suutigreof eyl Tioagetale T it (Ghmmbl) JB%mMDME@aSﬁddeﬁmﬁ@-ml )

I por t1 on D ale s Riitn el S RRE R TRAR s i aloic 0P ol Respllo T
over ni §ht of N-mgibyl satbic arydride 30811 &\gaﬁ'damfnpi) i 60 mthf ANE wahaidéd dver ayiedodahi 45 lwa.?fterdd
over - oo SR nG eachoh Wk et B 50030 o BY 18 Soneh| Vs GhoIET G RBY thg d8fpe s

NMVR ( CDCI Biysolvediid wa@r a(d acidified with GI-ﬂtHCIiﬂ"J-i)H L Tﬁ&i)réc@ta@hﬁs coll%ctgcﬁ wéshed witwatedanti7. (81

‘IJ:T)ZI\/S 1 7 H@?g rrt%%cca%ozgger N@éﬁ gyemt&ﬁ'&inpoukg BNOI ysad (Iéj 6g (52% punty > 9% ‘%‘%LCM?SW

Compound 3N03: yield 18.5 g {89%), purity> 90% (LCMS). Compound 3N03: yield 18.5 g {89%) purity> 90 %
10 (LCMS).
' Reaction Scheme 27

successively with saturated

_ To a solution of quinolone 3N00 18.8 g (78.1 mmol) and friethylbenzylammonium chloride 71 g {312
) mmol) in MeOH (290 mf), POC1; 32 ml (344 mmol) was added. The mixture was stimed ovemight. The
' 15 solvent was removed under reduced pressure, and the residue was stired in water (290 mi) for 3 h. The solid
precipitated was filtered off, washed with water dried, washed with hot cyclohexane, dried and double

crystallized from THF-hexane. Compound 3NO0O (CI): yield 5.59 g (28 %), purity > 95 % (LCMS).
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S COCEt CODEt v Nan, THE CPBA . Br-COCEl Fit ' RT, 3h g RT; Over ni h
595-29 595-35 ' 4-H drox -1-meth -3-tol Gene:4-sul fon | 1H ui nol i 262-bhé2005
( Ref er r edMP24242435_36) A sol ution of 595-35 (9.8 g, 40. 49CHUSIY1686% added
slowy in a suspension of sodiumhydride (60 % in mneral oil, 1.78 g,
44.52 mol ) in di nethyl acetam de under N2 at nosphere. The m xture was

stirred at 25 mmmﬁe Gﬂéﬁlelbétﬁriéfoﬁe mb(lcl) otsblg éﬁ\'&%rhﬂl)' Q:?I ueémﬂ?%@rﬂmeet&@ﬁvgmsed
t hen heates4to 9QC f to room nperature. A solution

of N net hy [fR&{1¢ @"}QH ﬁ'}PcP'"iBGQ 0(2?93%32@1@341 BMF Zknas surrﬁd @Memﬁhthwﬁwémhﬂrws\mas
-156 WO OZbMZQ%aéﬁ(ré B2 e olid ety Waé ﬂ!@%ﬁ%ﬁaﬂ%ﬁﬁ Wil Qe aﬁ@@neﬁ%&r%os in

overni ght at 12 he M xture was coo to room tenperature, poured into -
ice wat er degigentos ovemight dop mgduetonas used imthe@ixt reFutien withbut ey firthermudficakion eConipbendr ed

and washedagaMidal.so'y|d88e, pity Y6 % [LCMR).
The preferred embodiments have been described in connection with specific embodiments thereof,
It will be understood that it is capable of further modification, and this application is intended to cover any
variations, uses, or adaptations of the invention following, in general, the principles of the invention and
including such depanurés from the present disclosure as come within known or customary practices in the art
10 towhich the invention pertains and as may be applied to the essential features hereinbefore set forth, and as
fall within the scope of the invention and any equivalents thereof. All references cited herein, including but not
;') limited to technical literature references, granted patents, and patent applications are incorporated herein by

reference in their entireties.
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yield 5.7 (43 O/c) of V\:hlte SO|IdS N|o 191C. 1H NVR (DIVBOd6) 5 2.39 (s,
3H), 3.44 (s 3H), 7.36 (t, J =7.5 Hz, 1 H), 7.42 (d, J 8.2 Hz, 2H),
7.55 (d, J =85Hz, 1 H, 7.81 (t, J =7.1Hz, 1H, 7.95 (d, J = 8.2 Hz,
2H), 58.11 (d, J = 8.0 Hz,1 H. ELMS mz 330 (m1),163®21€mhe122§’p5 Anal .
(CL7THI5NO4S) C, H, N. GOOEt NaH POCG 3 . Y %0 + fl -1 T 595-35 o 900C. 15
NO 113 595-36 1100C, 24h 4-Chloro-1-nmeth I -3 tolune-4-sulfon | -1
uinolin-2-one Referred to as 59546 A suspension of 595-36 (5.2 g, 5.9 mmol)
"in 30 m . phosphorus oxychioride was heated at 130C for 30 h. The sol vent
was evapor ated under reduced pressure. The residue was suspended in ice
wat er aWHATIS GeAIMED{IS:ed by sodi um bi carbonte. The solids fornmed were
filtered and dried to yield 2.3 g (43 % of white solids. M 193C. 'H NWR
( DVBO- d6) 2. 7.39 (d, J =8.0 Hz, 2H), 7.48 (t,
J =175 sz1 H)A‘g"?nl%’&nk%ha‘mag”t%mh’ "1 H), 7.84(t, J=7.1H,1H),
7.94 (d, J = 8.2 Hz, 2H, 8.32 (d, J = 8.0Hz,1H). EIMS mlz 348 (MW1),
370 (M+23). Anal. (Cl7H14 SA) C, H N 1-Meth |-4- 4- thin hene-2-carbon
| i razin-1- -3- totune- fon 11 Huinolin-2-one 15 (Referred to as
595-48) Diisopropyl et hylé;nrion (0.38 nL, 2.22 mmol) was added to a sol ution
of 595-46 (289 ng, 0.83 . and 595-04 (195 ng, 0.99 rnnol) in toluene
and heat ed overnight at 1G5C. The solution was cool ed and the

Y
3
Ra
N X
R4 |
Ry

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:

X is oxygen or sulfur;

Y is selected from the group consisting of -NO, -NO,, —C(=0)Rs,
—C(=0)ORs, -C(=0)NR;sRg, -NRsC(=0)R;5, -NR5SO;Rs, and —S(0)Rs;

Z is -CHy— or -C(=0)~;

mis{,1,or2;

nis (), 1, or 2, with the proviso that when » is 0, Z is -C(=0)—;

R is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterobyclealkyl, dialkyl, and R’R”N(CHa2)y—, wherein x is
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,

. substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

Rz and Rj are independently selected from the group consisting of halogen, —Rs, —
ORs, —SRs, and -NRsRs; |

Ry is selected from the group consisting of -CHzR7, —C(—O)NRSR(,, —C(=0)OR;,
~C{=0)Ry, and Rg;
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sol vent was evaporat ed under vacuum \at er was added to the 0|Iy re5| due
and sonicated. The solids formed were filtered and washed with water and
ether to yield yellow solids, 360 ng (86 %, np 213C. 1H 20 NM (DMVSO- d6) :
b 2.37 (s, 3H), 3.37 (s, 3H), 3.65 (m 4H), 3.94 (m laMovembar@00p, J = 4. 3.
Hz, 1H), 7.32 (d, J =8.0 Hz, 2H), 7.39 (t, J =7.6 Hz,1 H), 7.49 (d, J =
4.0 Hz,1 H, 7.54 (d, J =85 Hz,1 H, 7.74 (d, J =8.0 Hz, 2H), 7.80 (d,
J =45H,1H, 815 (d, J =8.2 Hz,1 H. EIMS nfz 508 (M1l), 530 (M23).
Anal . (C26H N304S2) C. H N WD 02/094203 595-46 595=04 16/11/200.5

PCT/ US02/ 16963 595-48 4-H dro -3-nethanesul fon -1-meth 1-1 H quinolin-2-one
(Referred to as F95nd5RAascindépeodentify sidqgeﬂnmmahmgmmpfmyﬂsla@bﬁhedrows g,

roneralor | 5T R Kol BRSO AR sl wb bl e e

5 mixture \A@ﬁbs@lrdtéu/\eaerb@ycﬁ Iheteﬁ:tcyaeagsnt ﬁ{apﬁlhéﬁr%& hefREdclclbdNRyl SMOR UAAdOR, Of
hydr ogen gas ceased, then heated to 90C for 30 m n and cooled to room

t enperature tak&nstewheirowﬂba nirgen dm davdiich Gianydr atthehqafor® ghete®eyphoby i n
di et hyl acetar ﬁﬁ%ﬂ?e%rg i%d slowy and heated overnight at 120C. The
m xture was €00 0 room tenperature, poured into ice water and

acidified by col &,18 %i&ded. fr'Bhe tholdrélfp fcorsigtidg Weir alidyl, | sidkdtednglkylasyied
several tines étvvater to yield 2.76 g (48 %9 _ of white solids. M 170C. 'H

NVR ( DVBO- deybsﬂ el gyl eyt 1=3F!)bst1@1tﬂsl9al@fhaﬂ<3féki}eter?cw (Stubstztuted ﬁezerwclei H) ,

ZH? 2 Hve et %%i’;&“dﬁ‘;b@%me)t&“ﬁdefﬂy% AC H o E e
4- Chl or o- 3- met haﬁemdefeoued ffrofn ﬂhsegh)ulpcﬂmmtmgldf hydi“egamealRﬁt arbsgatddaliad abds- 14 A
heated at 198iRE amb il srvad sEIc) g%?ra‘fs@ffp ol el "2
pressure. TheefBnd Sl WA sSOLBRAAARS b clegiRyMat er and
with the provisos that:
R4 is not -CH>CH,OH or methyl when X is oxygen, Z is ~CH;—, and Y is
—C(=0O)Rs, —C(=0)ORs, or —C(=0O)NR;Rs;
R4 is not hydrogen or methyl when R, is phenyl, R, and Rj are both
hydrogen, X is oxygen, and Y is -C(=0)OCH,CH3;
R4 is not methyl when R; is methyl, R, and R; are both hydrogen, X is
oxygen, and Y is -NOj;
R4 is not -CH,CH,OH when R, is hydrogen or methyl, R, is 7-chloro, R;
is hydrogen, X is oxygen and Y is —C(=0)OCH,CHs; and
R4 is not methyl when R; is methyl, R; is hydrogen or 7-chloro, Rj is
hydrogen, X is oxygen, and Y is —-C(=0)OCH,CHj.

2, A compound having a structure:
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15 neutralized by sodi.um bi carbonate. The solids formed were filtered and .
dried to yield 773 ng-(48 % of white solids solids. M- 221C 'H NVR
(DMSO-d6): b 3.48 (s, 3H), 3.68 (s, 3H), 7.49 (t, J= 7.8 Hz,11-).7.72 (d, J
8.5Hz, 1 H, 7.89 (t, J =8.6 Hz, 1 H, 829 (d, J 568@%@@’21)0@) El M5
mz 272 (Mtl), -294 (M+23). Anal. (C'HlaCINO3S) C, H, N JvCOOEt + 0 CH3
~ N -0 110 0C, 24 h N O 6H3 595-05 CH3 595-14 20 3-Methanesul fon |-1-meth
|-4- 4- thio here-2-carbon. | - i razin-1- 1 1 Huinolin-2-one (Referred
to as 595-16 Diisopropylethylamne (0.38 nL, 2.22 nmmol) was added to a
solution of 595-14 (300. , 1.11 mol) and 595-04 (239 ng, 1.21 mmol) in
t ol uene and heated overni ?}%t at 105C. The sol ution was cool ed and the
sol vent was evaporated undgr vacuum Water was added to the oily residue
and soni cated The solid -1%8 ,. 16/11/2005 WD 02/094203 PCT/ US02/ 16963
10 15 forned were filteE ggd washed with water and ether to yield yellow
solids, 384 ng (81 9%, N '

Ry

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:

X is oxygen or sulfur;

Y is selected from the group consisting of —NO, -NO,, —-C(=0)Rs,
—C(=0)ORs, —C(=0)NR;sRg, -NRsC(=0)R;5, -NR550,Rs, and —S{0),Rs;

| Z 1s CHy—;

'mis 0,1, o0r2;

nisl;

R; is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CH;)x—, wherein x is

* 2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyi;

R; and R; are independently selected from the group consisting of halogen, —Rs, —
ORs, —SR;5, and —NRsRg;

Ry is selected from the group consisting of -CH;R7, ~C(=0)NRsRs, -C(=0)OR7,
—C(=O)Ry, and Rs; _ _

Rs and Rg are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg
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NIVR(DIVBOdS) (s, 3H), 3.91 (m 4Hj

b336(s, 3H), 3 3. 60 (
7.16 (t, J = 3.5 Hz, 1H), 7.37 (t, J = 7.5Hz,1|—|), 747(d J=35H,1
H. 7.61 (d, J=85H, 1H, 7.57 (t, J =81tH,1 7.79 (d, J = 4.8

Hz, 1 H, 8.10 (d, J = 8.5 Hz, 11H). EINS mz 432 (Mﬁﬂoveméﬂr 23). Anal .
(C20H2, N304S2) C, H, N 595-14 Exanple 19 DIEA Tol., 100 C 595-16 595-04
4-H drox -2-0x0-12-dih d uinoline-3-carbo lic acid ethyl ester (Referred to
as 595-68) A solution of diethylnalonate (80 g, 0.50 nol) was added slowy
to a suspension of sodiumhydride (60 %in mneral oil, 22 g, 0.55 mot) in
di met hyl acet am de under N2 at nosphere. The m xture was allowed to stir at
room t errper dakipnetoggihér| with e navedentdton tofwhighifheyare guarhed fymda hetsewaydeared to

90C for n to roomtenperature. A solution of isatoic
anhydri de (%Qs??ﬂ gheggrggycﬁn’ml ) in dinmethyl acetam de was added; slowy and

heated at 120C f ®; &5 sélectdchergi nhargoupas:oﬁ@aingdof Qillt0,0 Balsetipdr alkyl; earylpour ed
into ice water and-acidified by cold 10 % HCl. The solids formed were

filtered ancf“b\%%ﬁ‘ﬁ asdy apdalkyl; sehstipyed,apvitkylo hetgrosyele.sepbgtitnted beferagyclgn t e
lid MXR‘““ J =6.9 H, 3 4. 33 , J

%69 He: Mﬁ"’?‘h% %‘Eé&t‘?@%h‘i@"c%ﬁigl%is J 8.2 HzH) 1 H, (7962

(t, J = 7.2 Hz, Rsh) sel&tﬂiﬁdﬂdth&kr@;&oﬁswlmg ofhlyblrogéﬁ], 2B, Gehstitéd dlitSrgl, 1H) .

EIMS mz 234 6 Anal Cl2Hi , Di chl

di nol i nz - éﬁ’ %(d Iapg éé’a%@) S‘éb;s?‘glfed &é’%“i‘f’%l’eglg 0%01%9%1]’?"5“9&‘12‘{%‘5&?%? “on of

595- 68 (35 %etegoﬁgclml)aﬂd@ugggutm_hag}gagtgg g oxychioride was heated at
reflex for 30 mn. The solvent was evaporatéd under reduced pressure. The

resi due was suspeaitighe provisesthatat er and 20 neutralized by sodi um

bi carbonte. The solldfor d tere d i.ed to 3 7 9

of white solids. p 93€" "‘?lﬂ%ﬁe‘éﬁs&wﬂﬂ% ‘%legg"‘ i P g s S0l ),
(g, J = 6.9 Hz, 2@_,0)2)1@90,(10(,9)NR§{65 , 8.02 (t, J =17.2 Hz 1 H)
8.10 (d, J = 8 Hz, . |—6 8 (d, J = 80Hz 1H) EIMS mlz 270

292 (Mr23). Anal C( Cﬁgpg@pigh@yge@ oq-gn%hml when R is phenyl, R, and R are oth
hydrogen, X is oxygen, and Y is —C(=0)OCH,CH3;
R4 is not methyl when R, is methyl, R, and Rz are both hydrogen, X is
oxygen, and Y is —-NOy;
R4 is not -CH,CH,OH when R; is hydrogen or methyl, R; is 7-chloro, R;
is hydrogen, X is oxygen and Y is —C(=0)OCH,CH3; and
R4 is not methyl when R; is methyl, R, is hydrogen or 7-chloro, Rj is
hydrogen, X is oxygen, and Y is -C(=0)OCH,CHj.
- The compound of Claim 2, wherein X is oxygen.
4. The compound of Claim 2, wherein Y is -C(=0)OCH,CHj.
The compound of Claim 2, wherein Y is -NO,.

5.
\
L/
6.  The compound of Claim 2, wherein R4 is
p
7. The compound of Claim 2, wherein Ry is YQ

8. - A compound having a structure:
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4- ChI or o-. 2 .0X0-12- d|h d ui nol i ne- 3- carbox is acid ethyI ester (Referred to
as 595-1L6) 25 Ammonium acetate (12.6 g, 164 mmol) was added to a sol ution
of 595-72 (40.17 g, 149 mmol) in acetic acid (150 nL). The m xture was
heated at 140C for 4 h. The solution was cool ed and détN%me{bﬁt%S)Oﬁce wat er .
The solids formed were filtered, washed by water and dried to yield white
solids (34 g, 91 %9, M -159 CVO 02/094203 16/11/2005 PCT/ US02/ 16963 186C.
'"HNVR (DMBO-d6):6 1.37 (t, J =6.9 H, 3H), 4.50 (q, J = 6.9 Hz, 2H), 7.87
(t, 3 =7.2 H,1 H, 801 (f, J =7.0Hz, 1H), 8.08 (d, J = 84HzIH)
8.26 (d, J = 8.2 Hz, 1H), EIMS mz 252 (M+l) _ Anal. (CI12H1oCINO3) C, H, N.
00 CHC COOEt POCI3 Cl 595-72 ACOH NH4OAc, 1400C Cl 595-76 5

. 2-Ox0-4- thi ene-2-carbony! i erazine-1- -12-dih dr uinoline-3-carbox lic
acid et hyl ester ERefe d ‘fﬁ as 595-77) To a solution of 595-76 (7g, 27.8
mol ) in di methyl acet ani|d %s added 1, 4-

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:

X is oxygen or sulfur;

Y is —NO,;

Z is —CHy— or —-C(=0)—;

mis0,1,0r2;

nis 0, 1, or 2, with the proviso that when n is 0, Z is -C(=0)~;

R; is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R*R”N(CH,)x—, wherein x is
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R, and R; are independently selected from the group consisting of halogen, —Rs, —
ORs, —SRs, and -NRsRg;

Ry is selected from the group consisting of -CH;R7, —C(=0)NRsRg, —C(=0)OR3,
—C(=0)R7, and Ry;

Rs and Rg are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Ry
taken together with a nitrogen atom to which they are attached form a heterocycle or

substituted heterocycle;
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~di azabi cycl of 2. 2. 2)octane (6.23 g, 55.6 mmol) and 595-04 (6 ..g,  30.6 . .
mml ). The solution was heated at - 115" C for 15 h. The reaction m xture was
cool ed and poured into the ice water. The solids formed were 10 filtered,
washed with water and dried to yield white solids (7d6MNswemper3995198C. ' H.
NVR (DMSO-d6): b 1.28 (t,.J =6.9 Hz, 3H), 3.12 (m 4H), 3.87 (m 4H),
4.28 (q, J =6.9 Hz, 2H), 7.15 (t, J =4.3 Hz,.1 H, 7.23 (t, J =7.5 Hz, 1
H, 7.31 (d, J =8.1 H,1H), 7.45(d, J = 3.1. HZ,1 H), 7.54 (t, J =7.4
Hz, 1 H, 7.79 (d, J =4.9 H. 1 H, 7.87 (d, J =80H,1H. EIMSmz
412 (Mr1), 434 (M+23). Anal. (C21H21IN304S. 0.5 H20) C, H N 144-F Wnobal
12 X0-4- 4- thioRyhisngelectedarfioon the grpupe rcansistmst of lallyl, subdiituted alkplpl drple- 3-

15 . carbo |} Ld-21A ester Referred: s$,595-7 T spensi on of
sodi um hydr i RibScRt s SRR sghots ool SR feRitRRTER R co
sl oWy a solhgter@yclodlkAPand hbdtitged Aeferddycloiiy); and DVF. The suspensi on was
stirred at roomtenperature for 30 mn. 4-Fl urobenzg{l brom de was added to

this solution sl &witSsclastedritam thegraup qongigtine! hydiegeny glkyhiswhstifused wlyl, 358lur ed
s sout _ frer™in 3
sopar at od, | oaofinaf Bl dhldi, Ribsfifhdd I1attyE hedPEAE! Wl BlOR 0 e,

( CH2Cl 21 Me Oigtedydi}alkyd, andetiobtifutéd bptérb6dyc¥éplkef; white solids. Mp 52C, 'H NWR
(DVBOA): 6 1.30 (t = 6.9 Hz, 3H), 3.16 (m 4H), 3.89 (m 4H, 4.32 (q, J
= 6.9 Hz,.2H), 7% tfwﬂr%‘rso i'«ﬁ%ﬁRsF% 9°t7r.n2fgyl- %?rzg)lewegi%,,&w@[?{( gre byﬁa 7.6
Hz, 1 H), 7-hgd‘ro%en?x4i20x&%§l|zl,a%h')visla\ﬁ%.s(t, J=85H,1H, 7.79 (d, J = 4.9
Hz, 1H), 8.02 (d, J 8.5 Hz, 1H). El mz 520 (M+l), 542 (M+23). Anal.
(C2sH26FN304S. HZDBY cappaeind N Claing 8, WWRreia/ X0 $4298nCr 595-76 Exanple 20 Hr

DIEA; Tor.. 1400 G Nl souitBe Ciatro 8 Blvherein Z is _CH,— and nis 1.

| : N
11.  The compound of Claim 8, wherein R, is or .
| * 77N
12. AThe compound of Claim 8, wherein Ry is or .

13. A compound having a structure:

‘F“
N\.
[ Z
N)(J n
Y

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein;
X is oxygen or sulfur;
Y is —C(=0)OCH,CHj;
Z is -CHy— or —C(=0)~;
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GOOR 16/ 11/ 2005 PCT/US02116963 595-78 The foll ow ng describes the o
synthesis of a library of conpounds of general structure 1(a) and 1(b) as-
depi ct ed above. Conpounds including an "M in the designation incorporate a
- COCEt nmi ety. Compounds 5 incorporating an "N' in tHé%ﬂé@ %08 n

I ncorporate a -NO2 noiety. The two digits followng "M or "N' correspond
to the nunerical designation for the functional group R2 and R3
respectively, provided below. The digit preceeding "M or "N' corresponds
to the nunerical designation for the functional group RL. The conpounds
have the follow ng, structures, except for those wth designations including
W 10 15 In conpdtiidsli¥@t have designations including "+i", Ris a

substituent on thgsgxyges V@iﬁ?ﬁ%ﬁ%)\%%&echat%ﬂeﬂglié)@% %;_szoj_at her than the

nitrogen: atom i.e., a- conpou structure , as’ depicted bel ow. The
desi gnation "" " &ypesistd femwthergeoupncohbitingpifdifydroech, alikyh dutmeintta] alleylchrylef er s

Lo St e O B ST s STRL P ICASUARLERS ShouR et ion he
G oups Hydr a@efockclealMiof sibstititddeRirbdYBlealkyl, dialkyl, and R?R”N(CHa)x—, wherein x is
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R, and R; are independently selected from the group consisting of halogen, —Rs, —
ORs, —SR;5, and —-NRsRg;

R4 is selected from the group consisting of -CH;R7, -C(=0)NRsR¢, —C(=0)OR;,
—C(=0O)R7, and Rg;

Rs and R¢ are independently selected from the group conmsisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg
taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle;

R7 is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

Rg is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl,

with the provisos that:

R4 is not -CH,CH,OH or methyl when X is oxygen or Z is —CH,—;

R4 is not hydrogen or methyl when R; is phenyl, Ry and Rj are both
hydrogen, and X is oxygen;

R4 is not -CH,CH,OH when R; is hydrogen or methyl, R, is 7-chloro, R;
is hydrogen, and X is oxygen; and '
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3 Nunerical designations for R2 Functional .G oups 1 2 Nunefical des|
nations for R3 Functional Goups 1 .2 3 4 16/11/2005 PCT/US02/ 16963 H 6 S

The nunerical designations of the MF inhibitors prepared are frovided in
Table 13. 10 Table 13 R3=1 R3= R3= Methyl R3= R3 2 SdVoremigrZ00Rn 2
INI3INI41INLS IN21 1IN22 1. N231N241N25 1IN31. 1 N32 1N331 N341N35

R4 is not methyl when R; is methyl, R, is hydrogen or 7-chloro, R is
hydrogen, and X is oxygen.
14.  The compound of Claim 13, wherein X is oxygen.

15. The compound of Claim 13, wherein Z is -CH,— and # is 1.

16. The compound of Claim 13, wherein Ry is or .
0, e} \
17. The compound of Claim 13, wherein Ry is or .

18. A compound having a structure:

¥
N\
[ zZ
N’(J)"
Y

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:

X is oxygen or suifur;

Y is selected from the group consisting of -NO, —-NO,, -~C(=0)Rs,
-C(=0)ORs, -C(=0)NRsR4, -NRsC(=0)Rs, -NRsSO:Rs, and —S(0),,Rs;
Z is -CHy— or —-C(=0)—;

mis 0, 1, 0r2;

n is 0, 1, or 2, with the proviso that when » is 0, Z is —-C(=0)—;

R, is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycie,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CH2),—, wherein x is
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CU1.N41 . 1. N42 1IN4A31N441N45 IN51 1N52 INS531NS541N55+i i N61 1N62 1
N631N641N65 2N11 2N12+i 2N132N142N15 2N21 2N22 2N232N242N25 2N31 2N32
2N332N342N35 2N41 2N42 2NA32N442N45 2N 5 11 2N52 2N532N542N55+i 2N61 2N62
2N632N642N65 | ML1 1ML2 1IML31ML41ML5+i 1MR1 1MR2 1MR31MGpMomember200f \B1 1MB2
1 MB31 MB41MB5+i 1 M41 1 M42 | M431 M441M45+i 1 M1 | M2 1 MB31 Mb4l MB5 1
M1 | M2 1 MB31 Mp4l MB5 -162 WO 02/ 094203 16/ 11/ 2005 PCT/ US02/ 16963 R3=

1 R3= R3 R3= R3= Methyl I

2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R; and R; are independently selected from the group consisting of halogen, —Rs, —

0R5, —SRs, and —NR5R5;

Q o \
OYD o =
R4 is or ;and

Rs and R are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg

taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle. |

19.  The compound of Claim 18, wherein X is oxygen.

20.  The compound of Claim 18, wherein Z is -CHy—and nis 1.

21.  The compound of Claim 18, wherein Y is -C(=0)OCH,CHj.

22.  The compound of Claim 18, wherein Y is -NO,.

23. A compound having a structure:

R4
N
E Z
P
Y

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:

X is oxygen or sulfur;
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4;Y- s 2~ 2ML12ML22ML32MLA2MLS- 2MR12NVR22NVR32NR 42 NR5+i :
2M312MVB22VB32MB42MB5+i 2MA12\VA22MA32MA42 VA5 +i 2|\/512|\/522|\/532|\/542|\/55
2M612M622M632M642M65+i 3ML13ML23ML33ML43ML5+i 3M213MR223MR33MR43MR5
3MB13MB23MVB33MB43MB5+i 3MA13MA23MA33MA43MAS+i 3NV 13NVEEINBSIRE/ANB5+i
3M613M623M633M643Mb5+i Detail s of reaction schenes for preparing

I nternmedi ates or MF inhibitors are provided bel ow. Reaction Schene 21
Rt$t a RDK 013.0 Rl Rl- H C H3. RlHcif.a Al of the foll ow ng conpounds
were obtained using a simlar or the same procedure: Conpound 1 I\/Ql yi eld
176 , 56.56 % Corrpound 1 MB1: yield 64 .. 20.60 % Conpound 1

yi el ggllo my, 35.%81S oieleetshyn diony %%grouyl EPESistng  9f ﬁ@ 1n§%a c&(p@mm

IMB1: i el d &-8%or 28ctoMr ROTRAUCLAM S NRATIRs, and -S(O)Rs;

Z is —CHs— or —-C(=0)~;

mis 0, 1, or2;

nis 0, 1, or 2, with the proviso that when n is 0, Z is -C(=0)-;

R, is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CH;),—, wherein x is
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R; and Rj are independently selected from the group consisting of halogen, —Rs, ~

OR5, ~—SR5, and —NR5R6;

S, s \
OjD 0. ==
Ryis or ; and

Rs and R are independently selected from the group consisting of hydrogen,l
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg
taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle.

24.  The compound of Claim 23, wherein X is oxygen.

25. The compound of Claim 23, wherein Z is -CHy— and n is 1.
26.  The compound of Claim 23, wherein Y is -C(=0)OCH,CH;..
27.  The compound of Claim 23, wherein Y is —-NO;.

28. A compound having a structure:
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144 ng,  38.09 % Conpound 2M21: yield 113 ng, 36.73. % Conpound 2M23:
yield 137 ng, 36.16 % 10 Conpound 2MBl: yield 27 ng, 8.67 % Conpound
2MB3. yield 141 ny, 37.45 % Conpound 2M41l: yield 72 , 2%.30 % Conpound
2M43: yield 117 ng, 31.54 % Conpound 2Mbl: yield 65 L&g¥ovembe?9y conpound
-163 WD 02/ 094203 1'6/11-/2005 PCT/US02116963 2Mb3 yield 91 ng, 24.87 %
Compound 2M51l: yield 113 ng, 36.94 % Conpound 2M63: yield 127 ng, 33.99

% Conpound 3ML1: yield 58 ng, 19-00 % Conpound 3M21: yield 134 ny, 43.32
% Conmpound 3MB1: yield 117 ng, 37.50 % Conpound 3M4l: yield 141 ny,

45. 83 % Compound 3Mb1l yield 119 ng, 38.42 % Conpound 3Msl: yield 142 ng,
45.85 % and Conpound 3NB|. yield 40 ng, 11.00 % 5 Reaction Schene 22 rn. M
kO Exanpl e 21 10 Boc-deriqaiives of acids were prepared according to the
foll owing reaction scheqé. W 02/ 094203 Reaction Scheme 23 . Rm AV-00' 30
16/ 11/ 2005 PCTI US02/ 16963 -OQ(t, 6p AV-0060 5 Yield and purity for

conpounds prepared accor #0 Schenme 25 are provided in Table 13.
Y
™~
Ry
N X
R3 I
Ry

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:

X is oxygen;

Y is selected from the group consisting of -NO, -NO,, —C(=0O)Rs,
—C(=0)ORs, -C(=0)NRsR¢, -NRsC(=0)R5, -NRsSO2Rs5, and —S(0),Rs;

Z is -CH;— or —~C(=0)—;

mis 0, 1, or 2;

nis 0, 1, or 2, with the proviso that when #n is 0, Z is —-C(=0)~;

R, is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
‘heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CH,),—, wherein x is
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R; and R; are independently selected from the group consisting of halogen, —Rs, —
ORs, —SRs, and —NRsR;

R4 is selected from the group consisting of -CH,R 7, —-C(=0)NRsRs, —-C(=0)OR7,
—C(=0)R7, and Rg;

Rs and R¢ are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg
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Table 13 F SAMPLEYield, OYield, %urity, % CMS AV 001025. 055>9. 0

AV- 002042. 052>90 AV-003039. 079>90 AV-004049 086 AV-005036. 082

AV- 006043: 0-8'8>90 C',0621Mc o AVAW-A)p(BM AV-WG VWA AV-0040 . AV- 20
AV- 005D WO 02/ 094203 16/ 11/ 2005 PCTI US02/ 16963 Exans62%ovambe;3t¥s of M F

I nhi bitors was prepared according to the follow ng reaction schenes. The
reactants are abbreviated as follows: DCM = Di chl oronet hane; DVA =

D net hyl acet ami de; DMF = N- Dinet hyl f ormam de; HOAc = Acetic acid; MeCN =
Acetonitrile; DABCO = Triethyl enedi am ne; TEBAC = 5 Benzyltri et hyl anmoni um
chloride; NWP = 1-Methyl -2-pyrrolidinone;, BOC = tert-BuOCO, PPA =

Pol yphosphortekengiegetherTwth amiir¢genmtermdetwhiclngies are attached form a heterocycle or

substituted heterocycle;

R; is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
beterocyclealkyl, and substituted heterocyclealkyl; and

Rg is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl;

with the provisos that:

Ry is not —-CH,CH,OH or methyl when Z is —CH,—, and Y is

—C(=0)Rs, -C(=0)ORs, or -C(=0)NR;sR;

R4 is not hydrogen or methyl when R; is phenyl, R, and Rj3 are both
hydrogen, and Y is -C(=0)OCH,CH3;
R4 is not methyl when R, is methyl, R» and R; are both hydrogen, and Y is

—NOs;

R4 is not -CH,CH,OH when R, is hydrogen or methyl, R is 7-chloro, R;
is hydrogen, and Y is -C(=0)OCH,CH3; and
R4 is not methyl when R; is methyl, R; is hydrogen or 7-chloro, R; is
hydrogen, and Y is ~C(=0)OCH,CHj,
29.  The compound of Claim 28, wherein Z is -CH,—and nis 1.
30. The compound of Claim 28, wherein Y is ~C(=0)OCH,CH;.
31.  The compound of Claim 28, wherein Y is —-NO;.

. | 5 STN

32 The compound of Claim 28, wherein R4 is or .
0 a \

' oﬁ/D O*Q

33.  The compound of Claim 28, wherein Ry is or .

34. - The compound of claim 26, wherein the structure comprises:
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Al drich G Lancaster eybaa~enme 24 , rx. 2000 To a intensively stirred _
solution of 2-am no-5-nethyl benzoic acid (67.7 g, 0.45 nole) in a mxture
of 10 250 m of dioxane and 150 m of toluene, a solution of di phosgene
(97.6 g, 0.49 nole) in 80 m of dioxane was added dr dfWaeyemba@0p eacti on
m xture was stirred for 12 hours and after that the precipitate was
filtered off and washed with ether. The filtrate and ether fractions were
conbi ned and the sol vent was renoved under reduced pressure. The residue
was titrated with hexane and the .resulting precipitate was filtered off,
washed w th hexane and dried at room tenperature overni ght. Conpound 2000:
yield 66.5 g ( 84 %, pur” 93 % 15 (LCMVMS). 2MDO To a stirred suspension
of NaH (18.9 g, 0.47 i-h dry DVMA, a malonic ester was added dropw se.
The reaction m xture &§§9£;§bred for 20 mn and cooled- to 30C. The isatoic
anhydri de was added portion-wise to the resulting solution. The reaction
m xture was heated at 35}150C for 10 hours and after that the DVA 20 was
distilled off. The resirgddeowas titrated with water and acidified using 10 %
HCl to pH= 3. The r recipitate was filtered off and washed with
wat er. The solid na /§Uq0ed ina?2L conical flask, | L of water
adj usted to 12-13 using K2CO3. The resulting
d “filtrate was acidified by 10 % HO to pH = 2-3.
ered of f, washed with ether and crystallized from
yield 23.3 g (24 %, purity; 90 % (LCVMS5). WO
/ US02/ 16963

was added and t he pd._e
solution was filtered a
The precipitate was fil
di oxane. Conpound 2§D
02/ 094203 16/ 11/ 200%_P%

- 35.  The compound of claim 27, wherein the structure comprises:

NP

36,  The compound of claim 27, wherein the structure comprises:

)

37.  The compound of claim 27, wherein the structure comprises:
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To the suspension of 2M)O (23.0 g, 0.093 nole) in toluene (40 m) was added

71.3 g of POCI3 (43 m, 0.465 nole). The resulting solution was heated
under reflux for 1.5 hours. The solvent was distilled under reduced
pressure and the residual oil was successively extradfdtpvanber 208pt ane
(control by TLC). Conbined 5 heptane fractions were evaporated and the

resi due was heated with 200 ml of water and filtered off. After drying at
roomtenperature for 18 hours, the dichloro conpound obtai ned was
transferred to a 250 m round bottomflask and 90 m of acetic acid and
8.0 g of ammonium acetate was added to it. The reaction m xture was heated
under reflux for approx. (control by LCMs and TLC). Wen no starting
material could be deteg%ﬁﬂj%n the reaction m xture, the hot solution was
poured in water and the fesulting precipitate was filtered 10 off. Yield
and purity for conmpoundgsMyprepared according to the above schene are
provided in Table 14. Tablle 14. Conpound Yield, gYield, %u ' , %CVS AV-1
MDO CI 50.0070>90 AV-2M)@ Cﬁ 10. 9644>90 AV-3MX0 C 30.0070>90 H AV 010

Met hod A: To the "%l uti o ok _2M)01.0 g (3.77 mmol ) in DVA was added
sequentially acylpiﬂi?:' e 015 -g (4.16 mmol) and DABCO 0.84 g (7.5 mmol ).
The reaction m xture~axsStorred at 100-120C for 15 hours. The reaction
was quenched with 20 @6hk§£1 solution and the resulted precipitate was

filtered off and washed Wth water. The product was dried in desiccator
over P205 at room tenperatug®e Under reduced pressure. The product was used
in the next reaction wthougyany further purification. 20 Method B. A

m xture of chl oroqui nolone 2M00O 1.0 g (3.77 nmol ), acyl pi perazi ne

trifluoroacggat eThe AYRRAE oflclditn T6, Wherkfh KB Binlcn@BdopBEE 0. 84 g (7.53 mol)
in DM 3 ml was stirred at 101C overnight the mxture was poured in 50 m

of brine, the solid obtai was filtered of, washed with water, and dried
in desiccator over P26 oom t enperature under reduced pressure. The
product was used in the Nex? reaction

[;:]o
HGC
pvean
- N0

F
39.  The compound of claim 26, wherein the structure comprises:

I\

° s

N

[Nj 0
HC
3 U%O/\CH‘%
CH,

40.  The compound of claim 27, wherein the structure comprises:
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wi t hout any further purification -167 WO 02/ 094203 The yi el ds of the
obt ai ned conpounds are provided in Table 15. Table 15 . 16/11/ 2005

PCTI US02/ 16963 ConpoundMet hod Yield, Yield, %url, %Vs 1MLOA 1. 3888>90 |
M2OA 1.4790>90 1MBOA 1.4989>90 1M40A 1.6795>90 1NGOA 16 Newombe005 M6OA
1.5891>90 2MLOA 1.1675>90 2M20OA 1.2276>90 2M30OA 1.2476>90 2MAOA 1. 3478>90.
2Mb08 1.8399>90 2M6OA 1.3178>90 3MLOA 1.0570>90 3M20OA 1.2178>90 3M30OA
1.2679>90 3M4A0A 1.4185>90 3MbOA 1.6492>90

0

pe

)

9
c
Hy NN
F 0
4].  The compound of claim 26, wherein the structure comprises:

R

S

o]

N

(.
fot

42.  The compound of claim 27, wherein the structure comprises:

0@
_ N
Nj ﬁ
cl (A

N o

H\N/CHS

|
CH

2

43.  The compound of claim 26, wherein the structure comprises:
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3M60A 1.2878>90 NaH DMF 2MLO 2ML2 5 To-the suspension of NaH 0.03 g (0.8
nrnol).in dry DVF, (1 nml) was added conpound 2MLO 0. 30 ¢ (0 7.mmol ). After
evol ution of the gas ceased, the benzyl brom de 0.19 g .1 mol) was added.
The reaction mixture was stirred until no traces of1§t nher 2086er i a
coul d be detected (control by LCVMS). The 20 % solution of NHCL (2 m).
was added to the reaction and resulted m xture was extracted with DCM
Compound 2ML2 was isolated and purified by preparative HPLC (C-18 silica
colum, 150 nmx 41 mm 40 m/mn, gradient: 10 water-acetonitrile = from
60 : 40 to 5 : 95, 20 mn). Conpound 2ML2: yield 114 nmg (31 %, purity> 99
% (HPLO): 16/11/2005 PCTq 02/ 16963 Met hod A: To the suspension of NaH
0.03 g (0.8 nmol) in dnxﬁ;i$§§2 m ) was added conpound 1 M50 300 nmg (0.7
mol ). After evolution o t he gas ceased (-30 nmin) the solution of

di met hyl am noet hyl 5 ch de (2.1 mmol).in ether was added. The reaction
m xture was heated at 100C|(ether was renoved by distillation) for 12 h.
The sol ution was cooled rooom t enperature and pH of the m xture was
adjusted to pH 9 n& tiqQn of AcOH in water. The m xture was
extracted with DCM ) Pandiconbi ned DCM fractions were washed with
brine and dried over~MyS( was renoved on a rotary evaporator and the
product was purified by rep TLC (Anal Tech silica gel G-, 1000 gm el uent:

CHCI3 : EtOH = 4:1). ound 10 1Mb4: yield 84 ng (24%, purity> 99 %
(HPLC). Method B: To spension of NaH 0.114 g (2.84 mmol; of 60%
di spersion in mnera il) in 3 mM NW, the quinolone 2Mb0 0.33 g (0.676

mol ) was added portion-wi se. After the evolution of the gas ceased (-30

m n) the m X¥gur eThasomsidund eflclhiaf 263 Whigieh ik str@@ife cempaseas ur e and
di met hyl am noet hyl chl ori de hydrochloride 0.195 g (1.35 mmol) was added.

The resulting m xture was h d at 100C overni ght The
o S

cl N Py

45.  The compound of claim 21, wherein the structure comprises:

TN

N 0
HC
3 \d\I‘LO/\CHa
N (¢}

F

46.  The compound of claim 27, wherein the structure comprises:
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15 reaction m xture was cool ed and poured in water (25 m) and the solid
obtained was filtered off, washed with water and dried at 85C overni ght.
The target isoner was i sol at ed by prep. TLC (Anal Tech SI I | ca %I GF, 1500
gm eluent:10%of triethylanine in EtOAc, |ower spot) O2Mb4: yield
68 ng (18 %9. UAW To the suspension of NaH (0.03 g, 0 8 mmt) indry DVF (2
m ) was added conmpound I M5O (300 20. ng, 0.7 mmol). After evol ution of
the gas ceased (-30 mn) the solution of dinethylam noethyl chloride (2.1
mmol ) in ether was added. The reaction m xture was heated at 100C (et her
was renoved by distillation) for 12 h. The solution was cooled to room
tenperature and the pH of l e mxture was adjusted to pH=9 by al %
solution of AcOH in water e mxture was extracted with DCM (3 x 3 ml)
and the conbined DCM trdction -169 16/ 11/2005 WD 02/094203 PCT/ US02/ 16963
was washed with brine a dried over MgSO4. DCM was renoved on a rotary
uc

evaporator and the pro was purified by prep. TLC (Anal Tech silica gel
G-, 1 000 gm eluent: 3 =FEOH=4:1). Conpound 1 M64: yield 57 ng,
purity> 99 % (HPLO). ofllt he foll owi ng conpounds were obtai ned using
simlar or the sa rosgdure: Conpound | MB4. yield 77 ng, 22.00 %
Conmpound | Mb4: vyi qy, 16.88 % Conpound 5 1Mb4: yield 84 ny, 24.00
% Conpound 2ML4: vyi €l d57%°ngy, 1625 % Conpound 2M34: yield 63 ng, 17.95

% and Conmpound 2Mb4: yiseleh42 ng, 12.00 % Reaction Scheme 24 Conpounds 1
M 5..,3M65: Al conmpound sted bel ow were obtai ned using the procedure
descri bed above for conp 1 M64: Conpound 3ML5: 36 ng; 13% Conpound
3M65: 5 ny; 1% Conmpound 1MB5: - 10 31 ng; 9% Conpound 1MA5: 34 ng; 10%

Conpound 1M@%: SThd@hm flaar{gomﬁmpyﬁ%é}\sﬂ%e%c@i&ecaiﬂlfﬁsegorrpound 3Mi5: 52 ny;

15% Conpound 3M25: 2 7% Conpound 3MB5: 71 20% Conpound 3M35i;
16 ng; 4% Conpound 3|\/I15| l ng; 8% Conpound 1|\/551 20 ng; 6% Conpound
1M45i . 27 ny; 0,
ENJﬁ
Hac N -
~0

48.  The compound of claim 27, wherein the structure comprises:

2=O

49.  The compound of claim 26, wherein the structure comprises:
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8% Conpound I M5i: 28 ng; 8% Conpound 3M65i: 23 ng; 6% Reaction Schene
25 a e) tAldrkb) a (AWM 15 N 94 To the solution of p-toluidine 10 g (93.3
mmol) and Et3N (13.6 m) in DCM (100 m) was added 1MLO...3M50O R
fiH 21Me: 3)i | 1ML5...3Me5(18cnpda) 1 ML51...3MB5i (16 Novpabsr 28Pop- wi se
nonoet hyl mat onate chloride (17.72 m) at 0-5C (ice-water bath). After the
conpletion of the NOH PPA b *la~ - -170 16/11/2005 WD 02/094203
PCT/ US02/ 16963 reaction (control by TLC) the reaction m xture was poured
into water (300 m) and pH was adjusted to 2 by HC (c.). The organic
| ayer was separated and the water phase was extracted by DCM (3 x 50 m).
Conmbi ned DCM extracts wepe\washed with brine (50 nl) and dried over sodium
sul fate. OCM was reno rotary evaporator and a residue was dissol ved
in mxture of 600 m of | M and 400 mM of I N NaOH The reaction 5 m xture
was heated under reflux™for 3 hours, cooled to room tenperature and
acidified by 2N HCl ta_pH 2. MOH was renoved under reduced pressure and
wat er was extracted by EtQOfc (3 x 100 m). Oganic phase

Cl XN P

50.  The compound of claim 27, wherein the structure comprises:

s

N

¢l
me
0

51.  The compound of claim 26, wherein the structure comprises:

/‘I-

52.  The compound of claim 21, wherein the structure comprises:
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- was washed with brine, dried over sodiumsulfate and sol vent was renoved
under reduced pressure. To the residue was added 40 g of PPA and the

m xture stirred on magnetic stirrer and heated at 170C for 3 hours. The
reaction mixture was cooled to roomtenperature and W&Nweehn2085| uted with
500 M of 1 NHC. The pH 10 of the resulting solution was adjusted by a
solution of 20 % NaOH in water to pH 4. Fornmed precipitate was filtered
of f, washed, with water and dried in a desiccator over NaCH overni ght. The
yield of 05 was 13.2 g (81 To the solution of

5- et hyl - 2, 4-di hydroxyquinoline 13.2 g in glacial acetic acid (200 n) "“was
slowy added 25 m of HNG3 % . The reaction m xture was heated at 90C
for 30 mn, cooled to the rogdm 5 tenperature and poured into water (700
m). The fornmed precipita 6 filtered off and washed with water. The
obt ai ned conpound was drieff over NaOH i n desiccator overnight. The yield of
06 was 7.68 g (44 %9. OH ;fl(T'C!) I NOQ(c) To the stirred suspension of

di hydr oxyqui nol i none 01(50 g) in glacial acetic acid (600 nl) was added 98
m of HNO3 (63 % . The re log m xture was heated at 90C for 30 mi n and
cooled to roorntei_l erature{ 20|| The forned precipitate was filtered off and
washed with materqg & ) ~dJte~gpt ai ned conpound was dried over. P205
in a desiccator over . The yield 6f 1 NOOwas 52.7 g (82 %. WO
02/ 094203 Reaction Scheffe~ng8DyF ZOG 16/ 11/2005 PCT/US02116963 To a
solution of 5-chloroisatoit anhydride 3000, 15 g (75.91 mmol) in DWF (75
m) was added 5 potassiud?éarbonate anhydrous (8.85 g) and nethyl i odide
14.46 g (114 mol ). The reaction m xture was

53.  The compound of claim 26, wherein the structure comprises:

7,
\(i;jin )

Hac)l\CHa

54.  The compound of claim 26, wherein the structure comprises:

(]

0
@f%"/\“’”a
N o}

55. - The compound of claim 26, wherein the structure comprises:
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stirred at roomtenperature for 18 h. and poured into ice water. The
precipitate was filtered off, washed with water and dried over P205 in a
desi ccat or overnight. Conpound 3001: yield 15.3 g (95%, purity > 90 %
(LCVB). Conpound 3003: yield. 18.2 g (79%, purity > 90Nogpb 5 Al of
the follow ng conpounds were obtained using. simlar or:the sane :
procedure: Conpound 3002: 16.1 g, 74 %yield, purity >90 % (LCV5); 10
Conmpound 3003:18.2 g, 78.5 %Wield; purity >90 % (LCV5S) "Op"(Qooet NaK now
WO 02/ 094203 "16/11/ 2005 PCTI US02/16963 To the stirred solution of ethyl
nitroacetate 7.5 mM (68 nmml) in 50 M of DW was added portion-wise to
2.85 g of NaH After evol yt®Ron of hydrogen ceased, the m xture was heated
at 80C for 15 mn. Theosolut on 5 of N-nethyl isatoic anhydride 3001 15 g
(71 mmol) in 60 m of was added over a period of 15 min. after which
the reaction was heate 120C for 18 h. The solvent was renoved by
distillation, the resiE}e was dissolved in water and acidified with 6 N
HCl to pH = 4. The prechplt@te was col |l ected, washed with water and dried
in a desiccator aver ni ght. Conmpound 3NO1: yield 16.6 g (92%,
mPOwAd @BNO3: yield 18.5 g (89%, purity> 90%
ald 18.5 g (89% purity> 90 % 10 (LCVS). Reaction
Na bl ution of quinolone 3N0018.8 g (78.1 nmol) and
hloride 71 g (312 nmmol) in MeOH (290 m), POC13 32
The m xture was stirred overnight. The 15. sol vent
@dyged pressure, and the residue was stirred in water
(290 M) for 3 h. The solid preci-pitated was filtered off, washed with

water dried 56 Wasjilﬁg calrmnlgoramho% cl5ihe iph%el%rﬁ‘?fhe s{ru&ure%grcrjlplqgelélp le

(LCVS) . Conpound 3 )
Schenme 27 3NOO 3NOO( "To
triethyl benzyl anmoni um

N 0
H.C
3 \C(%\ﬁLo/\CHS
CXN |

57.  The compound of claim 4, wherein the structure comprises:

()

0
HC
3 \@I\rl\o/\ma
N Q
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crystallized from THF- hexane. Conpound 3NOO (C): yield 5.59 g (28 %,
purity > 95 % (LCM5). -173 '16/11/2005 WD 02/094203 PCT/ US02/ 16963 A

m xture of chl oroqui nol one 3NOO(CI) 0.30 g (1.16 nmol), acyl pi perazi ne
trifluoroacetate AV 0050 0.45 g (1.22 mol) and DABdONpvember 209532 nmol )
in DMF 2 ml was stirred overnight. Then the m xture was poured in water
(15 M), the solid obtained was filtered off, washed with water and dried
over P205 in desiccator overnight. The product was used in the next
reaction without any further purification. Conpound 5 3N50: yield 0.50 g
(90%, purity > 95 % (LCM5). The preferred enbodi nents have been descri bed
in connecti o% w thh coppesitivn cemprsingremcemppurdeof claitht 1win| torblinativaie withoad

t hat ité{ &%a%ghﬁa&% &H%%he%rggﬂﬁé&pation, and this application is
i nt enddd 10 COvar anyp varratl ons, ‘uses, or adaptations of the invention

fol | owi ng, i59. genie af a céfigoupd havih@thestradtudehe i nvention and including such
departures fromthe. present disclosure as come within known or customary
practices in the art 10 t ich the invention pertains and as may be
applied to the essenti al h@gtures her ei nbefore set forth, and as fal
within the scope of the nvedation and any equival ents thereof. Al
references cited herein, in )uding but not limted to technical literature
ref erences, granted pate > ‘mand patent applications are incorporated
herein by reference in their entireties. 16 Novenber 2005 WHAT IS CLAI MED
I'S: 1. A conmpound hawi 5 Wcture: R4 ~'Z NA or a stereoisoner, a
prodrug, or a phat y acceptable salt thereof, wherein: Xis
oxygen or sul fur;

or a stereoisomet, a prodrug, or a pharmaceutically acceptable salt thercof, wherein:

X is oxygen or suifur;

Y is sclected from the group consisting of -NO, —NO,;, —-C(=O)Rs,
—C(=0)ORs5, -C(=0)NR;sR;, -NRsC(=0)R;5, ~NR5SO,R;5, and —S(O),Rs;

Z is -CHy— or —C(=0)~; '

mis 0, 1, or2;

nis 0, 1, or 2, with the proviso that when # is 0, Z is -C{(=0)~;

R, is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CH,),—, wherein x is

2 to 4, and wherein R’ and R” are independently sclected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl,;

R; and R; are independently selected from the group consisting of halogen, —Rs,
—OR;, —SRs, and —-NRsRg;

Ry is selected from the group consisting of ~CH,R7, —C(=0)NRsRs, —-C(=0)OR;,
_C(=O)R;, and Rg;
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Y is selected fromthe group consisting of NO N2, -C(=OR5, -C(--0 OR5,
-C(=O NR5R6, NR5C(=0) R5, NR5SO2R5, and -S(OnRs; Zis -CH2-- or -C(=0)-;
msO, 1,or2; nis 0, 1, or 2, with the proviso that when nis 0, Zis
-C(=0-; R is selected fromthe group consisting of ligyirvember,208b6kyl ,
substituted al kyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl, heterocycle, substituted heterocycle, heterocycleal kyl or
substituted heterocycl eal kyl, dialkyl, and R R'"N(CH2), , wherein x is 2to
4, and wherein R and R' are independently selected fromthe group

consi sting of hydrogen, alkyl, substituted al kyl, aryl, arylal kyl,
substituted aryl dskad, Rhateeindepoatiantly sildosili frovh ettle fpedupr asyisligy of hydrogen,

het er ocycl eal kyl , . subst i ed. het er ocycl eal ,, and_di al kyl - and are
i ndependent 13RI f‘m‘f}'ﬁéu@?"(‘i’{fﬁx ﬁ‘@ﬁ §ﬂ§%ﬂ‘¥‘gS”§FtﬁH@8Ggéﬂlfyll:%?ﬁ?r"@Yc@S,

- SR5, and Ngﬁﬁ@imtaﬂhétﬁmﬁfélé%%ﬁ%c&él@ﬂkﬁpﬁmgﬁﬂb'ﬂ&uﬁg heteRdcyQBalRfl; ol R R{d R,
-C(=O NR5R6, -C(=O OR7, ~--C(=OR7, and R8; 175 16 Novénber 2005 R5 and R6
ar e i ndependéen| tpgethdrewitted ritregen tatan go ovipele tegiast attaghet fdmpda bglerocyclalboky| |
substituted Sa%sgiﬂn dfé‘rté/l ¢ gubsti tuted aryl, arylal kyl, substituted

aryl al kyl , KSPSPBRY A9 E0Eopst it uted heterocycle, heterocycleal kyl, and
substituted het eRgciChaedtddy lffonDrthdrais cBBsistingken atlkgyehdmsfitudt ik, nirfll ogen
atomto which they are attached forma heterocycle or substituted

het er ocycl e;sultityted gileattadiofy sstitieedg polpdioto hetpoeyaly wibstipted| hetaregyste t ut ed
oL o S A el oot e Al
het er ocycl eal kyl Rg&ndglected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl;
with the provisos that:
R4 is not hydrogen or methyl when R, is phenyl, R, and Rj are both
hydrogen, X is oxygen, and Y is -C(=0)YOCH,CHs;
R4 is not methyl when R, is methyl, R; and R; are both hydrogen, X is
oxygen, and Y is —NQO»;
R4 is not -CH>CH>OH when R, is hydrogen or methyl, R, is 7-chloro, R
is hydrogen, X is oxygen and Y is -C(=0)OCH,CH3; and
R4 is not methyl when R; is methyl, R; is hydrogen or 7-chloro, R is
hydrogen, X is oxygen, and Y is -C(=0)OCH,CHj;
in the preparation of a medicament for reducing MIF activity in a patient in need
thereof. 7
60.  Use of the compound of claim 1 in the preparation of a medicament for treating
inflammation in a warm-blooded animal.
61.  Use of the compound of claim 1 in the preparation of a medicament for treating
septic shock in a warm-blooded animal.
62.  Use of the compound of claim 1 in the preparation of a medicament for treating

arthritis in a warm-blooded animal.
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Rg is selected fromthe group consisting of hydrogen, alkyl, substituted
al kyl, aryl, substituted aryl, arylalkyl, substituted aryl al kyl,

het erocycl e, substituted heterocycle, heterocycleal kyl, and substituted
het erocycl eal kyl ; with the provisos that: R4 is not -ERermbr 2905 net hyl
when X is oxygen, Zis -CH2-, and Yis -C(=OR5, -C(=0 OR5, or

-C(=O NR5R6; R4 is not hydrogen or nethyl when Ri is phenyl, R2 and R3 are
both hydrogen, X is oxygen, and Y is -C(=0 OCH2CH3; R4 is not nethyl when
R is methyl, R2 and R3 are both hydrogen, X is oxygen, and Y is hKE' R4
I S not CHZCHZCH when R is hydrogen or nethyl, R2 is 7-chloro, R3
hydrogen, X s oXpgeh ﬂlfrﬁﬂ)mpoll@d ofylainy bdrerBepassivnRey 4 @edmmmtfwreaMn R

is met A 7-chloro, R3 is hydrogen, X is oxygen, and Y
S -C(n%#%iﬁg%kéngﬁﬂjg G%ﬁ%%und having a structure: . 176 16 Novenber 2005
or a stereoi@oneiUse af feasbiipgundof damhaﬁﬂ‘ﬂfeepr&paﬁaioh)bfacmecﬂ&aaﬂwne feratdating
t hereof, wherein: X is oxygen or sulfur; Is selected fromthe group

consi staCHiG FePITRiery dighess sypdromyens a Wﬂl@(bl@s‘feﬁzsmmab( =0 NR5R6, NR5C(=0) RS,
NRSSQZRS5, an@ - S(f) Hﬁﬁe C %@mﬁgg‘gl'ann lrﬂlﬁ%? {papa"n% of Qnﬂeﬁw Jfox’ {Peatl %/?ﬂ: ted

fromthe group consisting rogen, stltute ky ,
inflammatory disease in a warm- blooded animal.

66.  The use of claim 65, wherein the inflammatory disease is selected from the group
consisting of rthewmatoid arthritis, osteoarthritis, inflammatory bowel disease, and asthma.
67.  Use of the compound of claim 1 in the preparation of a medicament for treating an

autoimmune disorder in a warm-blooded animal.

68.  The use of claim 67, wherein the autoimmune disorder is selected from the group

consisting of diabetes, asthma, and multiple sclerosis.

69. Use of the compound of claim 1 in the preparation of a medicament for
suppressing an immune response in a warm-blooded animal,

70.  Use of the compound of claim 1 in the preparation of a medicament for decreasing
angiogenesis in a warm-blooded animal.

71.  Use of the compound of claim 1 in the preparation of a medicament for treating a
disease associated with excess glucocorticoid levels in a warm-blooded animal.

72.  The use of claim 71, wherein the discase is Cushing’s disease.

73. An in vitro method for detecting an agent that modulates MIF activity,

comprising;

contacting a sample containing MIF with an agent; and
detecting the ability of the agent to modulate MIF by determining a differential
ability of an antibody to bind MIF.,
74.  The method of claim 73, wherein the antibody is a monoclonal antibody.
75.  The method of claim 73 wherein MIF includes fusion proteins, mutants or variants
thereof.
76.  An in vitro method for using antibody binding as a surrogate marker for screening

for an agent that modulates the activity of a polypeptide, comprising:
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substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,
substituted heterocycle, heterocycleal kyl or substituted heterocycl eal kyl,
dial kyl, and RR'N(CH2),r , wherein x is 2 to 4, and wherein R and R' are
i ndependently selected fromthe group consisting of l6Whvember,2085kyl ,
substituted al kyl, aryl, arylalkyl, substituted aryl al kyl, heterocycle,
substituted heterocycle, heterocycleal kyl, substituted heterocycl eal kyl,
and dialkyl; R2 and R3 are independently selected fromthe group consisting
of hal ogen, -R5, - ORG5i -SR5, and NR5R6i R4 is selected fromthe group
consisting of -CH2R7, --C(=O)NR5R6, -C(=O OR7, -C(=OR7, and R$; R5 and R6
are independentl| )coﬁta&tﬁ@tﬂwlpd‘ly@mlamlt@a@uupeaamtb@ilhtﬁ@ ®@bnthydrogen, al kyl,
substituted al kyl, aryl, substituted ary | al kyl, substituted

aryl al kyl, het er 6egtastig thesmﬂigteptutﬁ%hhétoe@@ %%P@l bodsta@docycl eal kyl, and
substi tut ed het erdgt%é(tﬁ‘l eaadlﬁxljenttﬁ ractﬁﬁty%'i}%e jng tidbGe GV, ecronl%&OS t aken
together with a nitrogen atomto whrch t e attac forma heterocycle
or substituwied hakeqmumthaamfﬁansnmelected fromthe group consi sting of

al kyl, substituted al kyl, ¥ substituted aryl, arylal kyl, substituted
aryl al kyl, heterocycl e, sub ituted heterocycle, heterocyclealkyl, and
substituted het erocycl eal ky; and R8 is selected fromthe group consisting
of hydrogen, al kyl, subs tuted al kyl, aryl, substituted aryl, arylalkyl,
substituted arylal kyl, h tero cle, substltuted het er ocycl e,

het er ocycl eal kyl, and su ned heterocycleal kyl; with the provi sos that:
R4 is not -CH2CH2CH or net when X is oxygen and Y is -C(=0 R5,

-C(=0 OR5, or -C(=0 NR5R6;

ANt

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:
| X is oxygen or sulfur;

Y is selected from the group conmsisting of -NO, —NO,, —C(=O)Rs,
—C(=0)ORs, ~C(=0)NRsRs, -NRsC(=0)Rs, -NR5S0;R;5, and —S(0O),,Rs;

Z is —CHy— or C(=0)~;

misQ, 1, 0or2;

nis 0, 1, or 2, with the proviso that when 7 is 0, Z 1s -C(=0)—;

R, is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CH;),—, wherein X is

2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;
Ry and R; are independently selected from the group consisting of halogen, —Rs, —
ORs, —SRs, and —-NRsRg;
R4 is selected from the group consisting of -CHyR;, ~C(=0)NR;sR¢, -C(=O)ORy,
—C(=0)R7, and Rg;
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R4 is not hydrogen or methyl when R is phenyl, R2 and R3 are both
hydrogen, X is oxygen, and Y is -C(=0 OCH2CH3; R4 is not nethyl when Rl is
met hyl, R2 and R3 are both hydrogen, X is oxygen, and .Y is NQ2; R4 is not
-CH2CH2COH when Rl is hydrogen or nethyl, R2 is 7-chl &ﬁ@ovﬁ@beﬁ@oﬁydrogen, X
I's oxygen and Y is -C(=0 OCH2CH3i and R4 is not nmethyl when Rl is nethyl,
R2 is hydrogen or 7-chloro, R3 is hydrogen, X is oxygen, and Y is

-C(=0) OCH2CH3. 3. The conpound of Claim 2, wherein Xis oxygen. 4. The
conpound of Claim2, wherein Y is -C(=0 OCH2CH3. 5. The conpound of C aim
2, wherein Yis -NOQ2. 6. The conmpound of Claim2, wherein R4 is | or 7.
The conpound of &sadtth Bs aghidepsademdly; selested igom she grgipusrnsising af hudrogen,

et MBSl o ol SR R

oxygen or suubstitytedrhéterobid2é, hteraeyelEiRyl, and subbtit@ed jhetemicseallylpoi?Rs and Rg
taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle;

R; is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

Rg is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl;

with the provisos that:

R4 is not hydrogen or methyl when R, is phenyl, R, and Rj are both
hydrogen, X is oxygen, and Y is -C{=0)OCH,CHj3;

R4 is not methyl when R, is methyl, R, and R; are both hydrogen, X is
oxygen, and Y is ~NO,;

R4 is not -CH,CH,;OH when R; is hydrogen or methyl, Ry is 7-chloro, R;
is hydrogen, X is oxygen and Y is —-C(=0)OCH,CHj; and

R4 is not methyl when R; is methyl, R; is hydrogen or 7-chloro, R; is
hydrogen, X is oxygen, and Y is -C(=0)OCH,CHj.

78. A compound having a structure:

Te&
N\Z
(5
N
NN Y
R_
2 “\// P
R3 N X_R1
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nis 0, 1, or 2, with the proviso that when nis 0, Zis -C(=0-; Rl is

sel ected fromthe group consisting of hydrogen, alkyl, substituted al kyl,
aryl, substituted aryl, arylalkyl, substituted arylal kyl, heterocycle,
substituted heterocycle, heterocycleal kyl or substi tlGiNedehberé00sycl eal kyl ,
dial kyl, and R R'"N(CH2), , wherein x is 2 to 4, and wherein R and R' are
i ndependently selected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, aryl, arylalkyl, substituted aryl al kyl, heterocycle,
substituted heterocycle, heterocycleal kyl, substituted heterocycl eal kyl,
and dial kyl; R2 and R3 are independently selected fromthe group consisting
of hal cxgem;terﬁﬁsomcr G}ﬁrodru@RE,apamhacéMEl@ acRdptatsie sail thereeftiwheoim t he group
consi sting of —O) NR5R6, -C(=O OR7, -C(=OR7, and R8; R5 and R6
are |ndependentl §éW@¥PéHS?ﬁHntthe group consi sting of hydrogen, alkyl,

substituted al kyly Ar %biectodPabint Uhed oY/ cox?s'iéﬁh@' loy! .NBUbs(H] ULed-0)rR Rs, |

aryl al kyl, heterocycle, substituted heterocycl@®, heterocyclé€al kyl,
substltuted—ﬁ%?@ﬁﬁkye@éﬁDN%kReeNRRBFéﬁRaRQHQSQKEﬂan@g&ﬁﬁmﬂaVmth a n|trogen
atomto which thg% are attached forma heterocycle or substituted

het erocycl e; 17918 ‘enber 2005 R7 is selected fromthe group consisting
of al kyl, substlhp@@dlah&yl aryl, substituted aryl, arylalkyl,

substit ut ed arylalkﬁ heterocycle, substituted heterocycle,

het er ocycl eal kyl  afd substituted heterocyclealkyl and R8 is selected from

the group consi SE{' 0. Pl Eﬁd gSC{u?)![c% sugmg ?%(:'lrfgg glrl]cg]Ir k%stltuge]dyallkyl aryl,

substituted aryl, aryla erocyc
subst i t ut ed stisstignec wiil, earylalll@il eﬁtﬂﬁﬁt@teﬂabﬂybélkyl aﬂdex‘ébbbﬁd, [ @Uﬁtﬁﬁled heterocycle,

ggt erocycl e?‘tl Iéyl \el\enllt qo}' Quebsptrut(:)e\c/ilhsor Lo, disuo? ’R’%I H. phen w%erélr?xrlrs?t hyl
and a @qu% ky. eterocyclealkyl, dialkyl, andR (CHy)x—,
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, | arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R; and R; are independently selected from the group consisting of halogen,
—Rs, —ORs, —SRs, and —-NR;Rs;

R4 is selected from the group consisting of —CH;R;, —C(=O)NR;sRg,
—C(=0)OR7, —C(=0)R7, and Rg;

Rs and Re are independently selected from the group comsisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Ry
taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle;

R; is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and -

Ry is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocyclé, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl;

with the provisos that:
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hydrogen, X is oxygen, and Y is NO2. 9. The conpound of Claim8, wherein X
is oxygen. 10. The conpound of Claim8, wherein Zis -CH2- and nis 1. 11.
The conpound of Claim8, wherein R4 is 1 or 12. The conpound of C aim 8,
wherein R4 is 1 or 13. A conpound having a structurd6Nagembeq2007 N A or a
stereoi somer, a prodrug, or a pharnmaceutically acceptable salt thereof,
wherein: X is oxygen or sulfur; Yis -C(=0OCH2CH3; Zis -CH2- or
-C(=0)--; 180 16 Novenber 2005 mis 0, 1, or 2, nis O, 1, or 2, with the
proviso that when nis 0, Zis -C(=0O-; R is selected fromthe group

consi sting of hydrogen, alkyl, substituted al kyl, aryl, substituted aryl,
aryl al kyl, substi t ut e®sas yoahkdrbgenhet erctdy) othen Ruissghetyls &d andtRy are yhokle,

het er ocycl eal kyl .or subst.ituted h rocyc _dial kyl, and

R R'N(CH2), c-, wiEHreRSP: ?gxﬂﬁnf@ﬁ}?wé%%#kﬁgié%#hR' and R' are

i ndependent | y sel ect eg, fiy g&0 maﬁilgxfzﬁ&mpmab&w, B9 288 R;hyspagaiydroabk VX is
y

substituted al kyl, aryl, arylal , substituted aryl al kyl, heterocycle,
substitut ed het ersrsesl @d st xeycl eal kyl, substituted heterocycl eal kyl ,

and dialkyl: R and RR, W el PAEEANIANI L RRLSSh S WM R HOHRISER] ot nO
is hydrogen, X is oxygen and Y is —-C(=0Q)OCH;CHj; and
R4 is not methyl when R; is methyl, R; is hydrogen or 7-chloro, Rj is
hydrogen, X is oxygen, and Y is -C(=0)OCH,CHj3.
79.  The compound of Claim 78, wherein R, is -NCH,CH,CH,N(CH),.
80.  The compound of Claim 78, wherein X is oxygen.
81.  The compound of Claim 78, wherein Y is -C(=0)OCH,CHs.

82.  The compound of Claim 78, wherein Y is —NO,.

] s \

83.  The compound of Claim 78, wherein R4 is or . _
O o \

84.  The compound of Claim 78, wherein R4 is or .

85. A compound having a structure:

T4
N\Z
()
N
NN Y
R_
2 l// /
R, N" Tx—Ry

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:

X s oxygen or sulfur;

201




R4 is selected fromthe group consisting of -CH2R7, -C(=0 NR5R6, -C(=0 OR7,
-C(=O R7, and R8; R5 and R6 are independently selected fromthe group

consi sting of hydrogen, alkyl, substituted al kyl, ar%I substituted aryl,
aryl al kyl, substituted arylalkyl, heterocycle, ~subst @ﬁ?@@-ﬁé¥@?ocycle,
het er ocycl eal kyl , and substituted heterocycleal kyl; or R5 and R6 taken
together with a nitrogen atomto which they are attached forma heterocycle
or substituted heterocycle; R7 is selected fromthe group consisting of

al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl, substituted
aryl al kyl, heterqcycle, substituted heterocycle, heterocyclealkyl, and
substituted heteﬁ%@yﬂxﬁﬁﬂqgﬁb§}§hd Rg is selected fromthe group consisting
of hydrogen, al kyd: stityted.al kyl, aryl, substituted aryl, arylalkyl,
substituted arylgbﬁ§§?9hg%é$o? éle, substituted heterocycle,

het er ocycl eal kyl miafdl,sumBstituted heterocycl eal kyl; with the provisos that:
R4 is not -CH2CH2OH, or thyl when. X is oxygen qf. Z is -CH2-; R4 is not
hydrogen or met hyi™ flefT RIW! thﬁﬁ%ﬁypfﬂﬁ&ﬁﬁﬁg‘%%%é?é{:?Q}ﬁ hydrogen, and X

P chl oro RO i3 Ryt koo ar e SRR ik B AED: T At s 1 o

not net hyl whestitutel ard, pvtalion,, suRgtifutedhguitalighnheserodycld | swbgitutRd hieterodyyldr ogen,

e X o T B o LA, R O LA £ 7
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R; and R; are independently selected from the group consisting of halogen, —Rs, —

ORs, —SRs, and —-NR;sRg;

R4 is selected from the group consisting of -CH,R 7, -C(=0)NRsR4, -C(=0)OR;,
—C(=0)R7, and Rg;

R; and Rs are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Ry
taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle;

R; is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

Rg is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl;

with the provisos that:

R4 is not hydrogen or methyl when R, is phenyl, R, and R; are both
hydrogen, and X is oxygen;
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16. The compound of O aim 13, wherein R4 is or 17. The conmpound of Cl aim
13, wherein R4 is or 18. A conpound having a structure: RA N-Z T.TA or a
st ereoi somer, a prodrug, or a pharnaceutically acceptable salt thereof,
wherein: X is oxygen or sulfur; Y is selected from tt®&ogemabg 200hsi sti ng of
NO, N2, -C(=OR5, -C(=OO0OR5, -C(=0) NR5R6, NR5C(=0)R5, NR5S02R5, and
-S(OnR5; Zis -CH2- or -C(=O0-; mis O, 1, or 2;, nis 0, 1, or 2, with
the proviso that when nis 0, Zis -C(=0-; R is selected fromthe group
consi sting of hydrogen, alkyl, substituted al kyl, aryl, substituted aryl,
aryl al kyl, substituted arylal kyl, heterocycle, substituted heterocycle,

het erocycl eal kyl or sBbsddtHOEHCHeOHNAen® dshidrbgendirahdtiopl] R, RIdcHR-R'RY CH2) X
, Wherein x is 18 6 Novenber 2005 2 to 4, and wherein R and R' are
i ndependent |y sel e‘F’@Bﬁ?‘H%QX@ﬁBUﬁdconsi sting of hydrogen, alkyl,
substituted al kyl, argl y. , C
substituted het erocycl e,IS %éttllg?{ggg,h%ﬁ?ﬁ?% hk%ﬁggzﬁsﬁ%@gd%%toé?ﬁ%@%@eg kssl

and di al kyl ; R2 apdiofd, ambanm&ygandent I y selected fromthe group consisting
of hal ogen, 4 is or ; and R5 and R6 are

i ndependent I89 seFﬁ%?oé’EPOF‘PEHF?HEng?’O g ‘isgf‘Yg?Q of hydrogen,
87. The compound of Claim 85, wherein Z is -CH,— and n is 1.

5
' o\(D o
88.  The compound of Claim 85, wherein Ry is or |
o o\
OYE) 0 =
89. The compound of Claim 85, wherein Ry is or .

90. A compound having a structure:

R4
E 7
NN v
R.—
2 &// P
R, N X—R;

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:
X is oxygen or sulfur;
Y is selected from the group consisting of —NO, —NO,;, —C(=O)Rs,
—C(=0)ORs, —C(=0)NRsRg, -NR5C(=0)R;s, -NR5SO,Rs, and —S(0),,Rs;
-~ Zis~CHy— or -C(=0)~;
mis 0, 1, or 2;
nis 0, 1, or 2, with the proviso that when # is 0, Z is ~C(=0)—;
R, is -NCH,CH,CH,N(CH3),; | |
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al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl, substituted
aryl al kyl, heterocycle, substituted heterocycle, heterocycleal kyl, and
substituted heterocycleal kyl; or R5 and R6 taken together with a nitrogen
atomto which they are attached forma heterocycl e oné Nawhksbért200%2d

het erocycl e. 19. The conpound of Claim.18, wherein X is oxygen. 20. The
conpound of Claim 18, wherein Zis -CH2- and nis 1. 21. The conpound of
Claim 18, wherein Y is -C(= O OCH2CH3. 22. The conpound of C aim 18,
wherein Y is NO2. 23. A conpound having a structure: R4 N-Z ATA or a
stereoi somer, a prodrug, or a pharnmaceutically acceptable salt thereof,
wherein: X is oRygedReredtddpetidenteldofedNeone HegrorO&dhsittingsofdaloged, efts,f+ om
the group cansisting of NO, N2, -C(=OR5, -C(=0 OR5, -C(:O)NRSRG,

NR5C( =0) R5, NiRsstiwand %RGS(O)rrRs Zis -CH2- or -Q(=0) - mis 0. 1 or

géal QC![ Zdof rgm ?ngasr%%&gg%gl ?&n%%\gﬁﬂjﬁz kA?(wOéNBstl tuFec? zlaﬁ kyl, 'S
aryl, substH{(=@)d, axd\Rs; aryl al kyI substl t ut ed aryI al kyl, het erocycl e,
subet ut 2 el spocioles o eherseri salol on, bl el et e pceal o1
i ndependent ljkyE ghiGih@sh L1kAMd ) SuitiRidd FANSyElyN Subdtituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg
taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle;

Ry is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

Rg is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryi,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl.

91.  The compound of Claim 90, wherein Z is -CH,—and n is 1.
92.  The compound of Claim 90, wherein Y is -C(=0)OCH,CHs.
93.  The compound of Claim 90, wherein Y is —-NOa,.

L
//

94,  The compound of Claim 90, wherein Ry is

\O
o]
//

95. The compound of Claim 90, wherein Ry is

-96. A compound having a structure:

204




hydr ogen, al kyl, substituted al kyl, aryl, arylalkyl, substituted aryl al kyl,
het erocycl e, substituted heterocycle, heterocycleal kyl, substituted

het er ocycl eal kyl , and dialkyl; R2 and R3 are independently selected from
the group consisting of hal ogen, -R5, -- OR5, -SR5, dAdNavRRBREOORA is f or
ti ; and R5 and R6 are independently selected fromthe group consisting of
hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl,
substituted arylal kyl, heterocycle, substituted heterocycle,

het er ocycl eal kyl , and substituted heterocycleal kyl; or R5 and R6 taken
together with a nitrogen atomto which they are attached forma heterocycle
or substituted heterocycIeT424. The conpound of O aim 23, wherein Xis
oxygen. 25. The conpound ofyC aim 23, wherein Zis -CH-- and nis 1. 26.
The conpound of O aim 23, erein Yis -C(=0 OCH2CH3. 27. The conpound of
Claim 23, wherein Y is - . 28. A compound having a structure: 184 16
Novenber 2005 or a stereoison€n, a prodrug, or a pharmaceutically

X is oxygen; Y is selected fromthe
group consisting of NO - =O R5, -C(=0 OR5, -C(=0) NR5R6,
NRSC(=0) R5, NR5S02R5; 5; Zis -CH2-- or -C(=0)-; mis 0, 1, or
2: nis 0, 1, org2twith|{the dgroviso that when nis 0, Zis -C(=0-; Rt is
selected fromthe ggyu iLgting of hydrogen, alkyl, substituted al kyl,
aryl, Ry

acceptabl e salt thereof, rein:

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:

X is oxygen or sulfur;

Y is -NOy;

Z is —CHp— or —-C(=0)—;

mis 0, 1, or2;

nis 0, 1, or 2, with the proviso that when # is 0, Z is -C(=0)—;

R; is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CHz),—, wherein x is
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R and R3 are independently selected from the group consisting of halogen, —Rs, —
ORs, —SRs, and —-NRsRg; |

R4 is selected from the group consisting of -CH,R7, —-C(=0)NRsR¢, —C(=0)OR,

- —C(=O)Ry, and Rg;

Rs and R¢ are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg
taken together with a nitrogen atom to which they are attached form a heterocycle or

substituted heterocycle;
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substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,
substituted heterocycle, heterocycleal kyl or substituted heterocycl eal kyl,
dial kyl, and R R'N(CH2)x , wherein x is 2 to 4, and wherein R and R' are
i ndependently selected fromthe group consisting of lhpbvegber,208fkyl ,
substituted al kyl, aryl, arylalkyl, substituted aryl al kyl, heterocycle,
substituted heterocycle, heterocycleal kyl, substituted heterocycl eal kyl,
and dialkyl; R2 and R3 are independently selected fromthe group consisting
of hal ogen, -R5, - OR5, -SR5, and -NR5R6; R4 is selected fromthe group
consi sting of -CH2R7, -C(=0)NRSR6, -C(=O OR7, -C(=OR7, and Rg; R5 and R6
are i ndependent | Rys&l edéaet ffrommthdezroupouwpngdsimgi sf iatkyl, ofubbydtedgaliryl, aylkyl ,

substituted al kyl,, aryl, tituted ar K bstituted

arylal kyl et arek BBl FettiGiE %ﬁeﬂﬂ%@ﬁﬁ&f%ﬁ% e?"g&%‘ieé;f%??“y"!fnd
subst i t ut ed he@;&sfaea@eﬁdlgﬁbsuugédféelamlelsﬁc L8R4 16 Novenber 2005 taken
together with a nitrogen atomto whi they are attached forma heterocycle

or substituted Retie ‘,fcdlf@m L2 gr@lpsveh%ﬁnmfﬂwdmg@melkgk ouhstigigadsilio ang, of

al kyl, substlt d al tit y bstl uted
aryl al kyl , ﬁelf ocy@fy alg’tljailgx §ul}s"stalp r“%‘?@c %tgmb)r@? eﬁ”@g&%ﬁe‘ga 95 ?CYC
substitutedhaek@yaaﬂﬁﬁeah&mmnmﬁum&@@@@kg gcted fromthe group conS|st|ng
of hydrogen, alkyl, substituted al kyl, substituted aryl, arylal kyl,

substituted aryl Hitkythe prestiser da Ry és Do metbyk b Ry wetyly Roearid R; are both |

het erocycl e 95% uted heterocycl eal kyl; with the provisos that:

R4 is not @ké%kﬁkﬁﬁﬂx t y+ when Zis -CH2-, and Yis -C(=OR5,

- C( :C)) CRS, er. - q‘l'{@dmﬁd of Claim 96, wherein Rl is —NCH2CH2CH2N(CH3)2
98.  The compound of Claim 96, wherein X is oxygen.

99, The compound of Claim 96, wherein Z is -CH,— and n is 1.

[ I

Oj/li) 6\#3

100. The compound of Claim 96, wherein Ry is or .
O, [o) \

101. The compound of Claim 96, wherein Ry is or .

102. A compound having a structure:

Ta,
N\Z
(3,
N
NN Y
R_
2 &// /
R, N" x—Ry

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:

X is oxygen or sulfur;
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R4 is not hydrogen or methyl when R is phenyl, R2 and R3 are both
hydrogen, and Y is -C(=0 OCH2CH3i R4 is not nethyl when R is nethyl, R2

and R3 are both hydrogen, and Yis NX2; R4 is not - 2 Rl is
hydrogen or nethyl, R2 is 7-chloro, R3 is hydrogen,cl:gﬁi:’l‘_%‘nq;iif\%%EI

-C(=0) OCH2CH3; and R4 is not nethyl when Rr is nethyl, R2 is hydrogen or
7-chloro, R3is hydrogen, and Y is -C(=0 OCH2CH3. 29. The conpound of
Claim 28, wherein Zis -CH2- and nis 1. 30. The conpound of C aim 28,
wherein Y is -C(=0 OCH2CH3. 31. The conpound of Claim 28, wherein Y is
NO2. 32. The co und of Claim 28, wherein R4 is or a_33. The caonpound of
C aim 28, wherein RE isElogipd 3ffomrfhe ¢ giayBysEnsitting| af DB, WErei (TR,
structure cagRLORSR,, &80)NRROVRRE=PRISNRLS 1he-§@ypeund of claim 27,
wher ei n theager ugtﬁ%re g?r%pr ijis&e)s: (3%. Q‘I'ﬁ\g%cg?rki)%und of Gl 'ai m 27, wherein
the structure codpsi€8s: oHZE=\3€C~ \ CH3 O 37. The conpound of claim 27,

wherein the structur.e cogpri ses:
#1810, 1, 0r 2]

n1is 0, 1, or 2, with the proviso that when r is 0, Z is —-C(=0)—;

R; is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CH,),—, wherein x is
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R; and R3 are independently selected from the group consisting of halogen, —Rs, —

OR;, —SRs, and —-NRsRs;

S, 5 \ O,
oj)E) 0. R QYE)
R4 is selected from the group consisting of , s )

7N

o S
and ;

Rs and Rs are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg
-taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle;

R7 is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

Ry is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl.
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187 16 Novenber 2005 H3C CH3 N | 38. The conpound of claim 26, wherein the
structure conprises: 0 5 39. The conpound of claim 26, wherein the

structure conprises: 40. The compound of claim 27, rein th ructure
conprises: 188 16 Novermber 2005 41. The conpound ofmgggﬁﬁ?@%?eﬁﬁérein t he

structure conprises Cl1 42. The compound of claim27, wherein the structure
conprises: cl 43. The conpound of claim 26, wherein the structure

conprises: 189 16 Novenber 2005 44. The conpound of claim 26, wherein the
structure conprises: C 45. The compound of claim21l, wherein the structure

conpri ses: 4 The co .of claim 27, wherein the ructure
< oggri ses: S e I S PR o2 S R s WL L AR Sl
104. The compound of Claim 102, wherein X is oxygen.

105.  The compound of Claim 102, wherein Z is -CH,—and # is 1.
106. The compound of Claim 102, wherein Y is -C(=0)OCH,CHs.
107. The compound of Claim 102, wherein Y is -NO,.

108. The compound of claim 92, wherein the structure comprises:

F
O

o
N O
™
o
N o

N\
- He” TCH,

3

109. The compound of claim 92, wherein the structure comprises:

Cl
0O

)

N Qo
o
o

N" g

N .
nc' CH

110. The compound of claim 92, wherein the structure comprises:
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190 16 Novenber 2005. G 47. The conpound of claim 27, wherein the
structure conprises: 48. The conpound of claim 27, wherein the structure
conprises: 49. The conpound of claim 26, wherein the structure conpri ses:
191 16 Novenber 2005 Cl 50. The conpound of clai m 27 16WMueember 2008 structure
conprises: Cl 51. The conpound of claim 26, wherein the structure
conprises: 52. The conpound of claim 21, wherein the structure conpri ses:
192 16 Novenber 2005 53. The conpound of claim 26, wherein the structure
conprises: H3C N 3 ItH 55. The conpound of claim 26, wherein the structure
conprises: 193 16 Novenber 2005 c¢c 56. The conmpound of claim 21, wherein the
structure conprises: 57. onggund of claim4, wherein the structure

3

conprises: H3C 194
0

S}

~
N 8]

111. The compound of claim 92, wherein the structure comprises:

I\

° 0

N

[Nj O
Cl
L
—
N 0

N\
e CHs

112. The compound of claim 92, wherein the structure comprises:
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16 Novenber 2005 58. A conposition conprising a conmpound of claim1l in
conbination with a pharmaceutically acceptable carrier or diluent. 59. "Use
of a compound having the structure: R4 CN-'Z NA or a_stereoisoner, a
prodrug, or a pharmaceutical |y acceptabl e salt thered®NyEbEE4005 X js
oxygen or sulfur; Y is selected fromthe group consisting of NO N2,
-C(=O R5, -C(=0) OR5, -C(=0O) NR5R6, NR5C(=0)R5, NRSS2R5, and -S(OrR5; Zis
-CH2- or -C(=0)-; mis 0O, 1, or 2, nis 0, 1, or 2, with the proviso that
when nis 0, Zis -C(=0-; RL is selected fromthe group consisting of
hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, arylalkyl,
substituted aryl al kyl, het e, substituted heterocycle,
het er ocycl eal kyl or substit het er ocycl eal kyl, dial kyl, and
R R N(CH2),,-, wherein s to 4, and wherein R and R' are
i ndependent |y sel ected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, arygz:igylalkyl, substituted arylal kyl, heterocycle,

h

substituted heterocycl terocycl eal kyl, substituted heterocycl eal kyl,
and dialkyl; R2 and R3 aié ifPdependently selected fromthe group consisting
of hal ogen, -R5, c ind NRS5R6; R4 is selected fromthe group
consi sting of ! -G=ONRSRE:, -C(= OOR7, -C(=OR7, and R8; 195

113.  The compound of claim 92, wherein the structure comprises:

cl N PN

114.  The compound of claim 92, wherein the structure comprises:
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16 Novenber 2005 R5 and R6 are independently selected fromthe group

consi sting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,

aryl al kyl, substituted arylal kyl, heterocycle, substituted heterocycle,

het erocycl eal kyl , and substituted heterocycl eal kyl; a6 N¥e@be 2865 taken

together with a nitrogen atomto which they are attached forma heterocycle

or substituted heterocycle; R7 is selected fromthe group consisting of

al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl, substituted

aryl al kyl, heterocycle, substituted heterocycle, heterocyclealkyl, and

substituted heterocycleal kyl; and R8 is selected fromthe group consisting

of hydrogen, al kyl, substityted alkyl, aryl, substituted aryl, arylalkyl,

substituted arylal kyl, heffer\pcycl e, substituted heterocycle,

het er ocycl eal kyl, an d¢'tuted heterocycleal kyl; with the provisos that:

R4 is not hydrogen or thyl when Rl is phenyl, R2 and R3 are both

hydr ogen, X is oxygengiij Yis -C(=0 OCH2CH3; R4 is not nethyl when Rl is
ot

methyl, R2 and R3 are h hydrogen, X is oxygen, and Y is -NO2; R4 is not
-CH2CH OH when R1 is oggn or nethyl, R2 is 7-chloro, R3 is. hydrogen,
X is oxygen and Y is -O‘—C»OO 2CH3; and R4 is not nethyl when Rl is nethyl,
R2 i s hydrogen or o7 R ey hydrogen, X is oxygen, and Y is

-C(=0 OCH2CH3; in pr-paratlon df a nedicanment for reducing MF activity
in a patient inn éreof. 60. Use of the conpound of claim1 in the
preparatlon of a nedlcane for treating inflammtion in a warm bl ooded
ani ma

VAN

HC  CHs

115. The compound of claim 92, wherein the structure comprises:

Cl

Ci

cl PN

116. The compound of claim 92, wherein the structure comprises:
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61. Use of the conpound of claim1l1l in the preparation of a nedicanent for
treating septic shock in a warm bl ooded aninmal. 62. Use of the conpound of
claiml in the preparation of a nedicanent for treatin arthritis in a
war m bl ooded ani nal . 196 16 Novenber 2005 63. Use oflﬁgﬁw@@hﬁéﬂﬁﬂ of claim
1 in the preparation of a nmedicanent for treating cancer in a warm bl ooded
animal . 64. Use of the conpound of claiml in the preparation of a

medi canment for treating acute respiratory distress syndrone in a

war m bl ooded animal. 65. Use of the conpound of claim1l in the preparation
of a nmedicanment for treating an inflammtory disease in a warm bl ooded
animal . 66. The use of clai m®65,-Shherein the inflanmatory disease is

sel ected fromthe group ing of rheumatoid arthritis,

osteoarthritis, infla p0wel di sease, and asthma. 67. Use of the

aut oi nmune di sor der m bl ooded animal. 68. The use of claim67,
wherein the aut0|nnune 3;§§]der is selected fromthe group consisting of

di abetes, asthma, and nu pl@ sclerosis. 69. Use of the conpound of claim
1in the preparan4@n of alnedjicanent for suppressing an inmune response in
a war m bl ooded ani’ma 70. ke @f CHe conpound of claim1 in the
preparation of a nmedi{capentlfor decreasing angiogenesis in a warm bl ooded
animal . 71. Use of th& colNpound of claim1 in the preparation of a

medi cament for treating a dilsease associated with excess glucocorticoid

| evel s in a warm bl ooded ani maly. 72. The use of claim 71, wherein the

di sease i s Cushing' s disease.

N\
He O

117.  The compound of claim 92, wherein the structure comprises:

Cl

Ci AN

118. The compound of claim 92, wherein the structure comprises:
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73. An in vitro nethod for detecting an agent that nodulates MF activity,
conprising: contacting a sanple containing MF with an agent; and detecting
the ability of the agent to nodulate MF by determning a differentia
ability of an antibody to bind MF. 74. The net hod ofléNaemb@R00fherei n t he
anti body is a nonoclonal antibody. 75. The nethod of claim73 wherein MF

i ncludes fusion proteins, nmutants or variants thereof. 76. An in vitro

met hod for using antibody binding as a surrogate marker for screening for
an agent that nodul ates the activity of a polypeptide, conprising: 197 16
Novenber 2005 contacting the pol ypeptide with a suspected nodul ati ng agent,
contacting the pol ypeptid i th a nonocl onal antibody, and detecting a
differential activity, of fhepolypeptide relative to a control. 77. A
conpound having a str 4 NZ A N NX 3 or a stereoisoner, a
prodrug, or a pharnmaceytically acceptable salt thereof, wherein: Xis

oxygen or sul fur; [: :]

N s
He  CH

119. The compound of claim 92, wherein the structure comprises:

[

o)
N

[;:]o
H.C
3 Cﬁ\fk"/\%
P CH
N 0/\/\N/ 3
\
_ CH,

120.  The compound of claim 92, wherein the structure comprises:
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Y is selected fromthe group consisting of NO N2, -C(=OR5, -C(=0) OR5,
-C(=O NR5R6, NR5C(=0 R5, NR5SO2R5, and -S(OnR5; Zis -CH- or -C(=0) -;
msO, 1,or2; nis 0, 1, or 2, with the proviso that when nis 0, Zis
-C(=0)-; R is selected fromthe group consisting of lhydvember,2085 kyl ,
substituted al kyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl, heterocycle, substituted heterocycle, heterocycleal kyl or
substituted heterocycl eal kyl, dialkyl, and R R'N(CH2) X , wherein x is 2 to
4, and wherein R and R' are independently selected fromthe group
consi sting of hydrogen, alkyl, substituted al kyl, aryl, arylal kyl,
substituted aryl al kyl, heteroc e, substituted heterocycle,
het er ocycl eal kyl, substituted ke rocycl eal kyl, and dialkyl; R2 and R3 are
e

i ndependently selected fromt oup consi sting of hal ogen, -R5, - OR5,
-SR5, and -NR5R6; R4 is s@ fromthe group consisting of -CH2R7,
-C(=O NR5R6, -C(=OOR7, -C(FOR7, and R8; 198 16 Novenber 2005 R5 and R6
are i ndependently sel ected omthe group consisting of hydrogen, alkyl,
substituted al kyl, aryl, bstytuted aryl, arylalkyl, substituted
aryl al kyl, heterocycl e, ubst ] tuted heterocycle, heterocycleal kyl, and
substituted heterocycl eal KWy~"ornR5 and R6 taken together with a nitrogen
atomto which they are attar*ed orm a heterocycle or substituted

heterocycle; R7 iHCsel e ropt he-group consisting of al kyl, substituted
al kyl, aryl, substit arW al k¢H; substituted arylal kyl,

het erocycl e, substit eterpcycle, het cycl eal kyl ,- and substituted
het er ocycl eal kyl ; and hrL o~ N\ fﬁﬁ%

\

CH

3

- 121.  The compound of claim 92, wherein the structure comprises:

LT\N/ag

I
CH,

122, The compound of claim 92, wherein the structure comprises:
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Rg is selected fromthe group consisting of hydrogen, alkyl, substituted
al kyl, aryl, substituted aryl, arylalkyl, substituted aryl al kyl,

het er ocycl e, substituted heterocycle, heterocyclealky and substitut ed
heterocycl eal kyl; with the provisos that: R4 is not HPdy§EReZ00¥et hyl when
Rl is phenyl, R2 and R3 are both hydrogen, X is oxygen, and Y is

-C(=0O OCH2CH3; R4 is not nmethyl when R is nmethyl, R2 and R3 are both
hydrogen, X is oxygen, and Y is -NO2; R4 is not -CH2CH2OH when Rl is
hydrogen or nethyl, R2 is 7-chloro, R3 is hydrogen, X is oxygen and Y is
- (=0 OCH2CH3i and R4 is not nethyl when R is nethyl, R2 is hydrogen or
7-chloro, R3 is hydroge 1% oxygen, and Y is -C(=0 OCH2CH3. 78. A
conmpound having a struct 4 N~Z)n N R2=~ NX-RL R3 3 199 16
“@1, a prodrug, or a pharmaceutically

i
CH

3

123, The compound of claim 92, wherein the structure comprises:

Cl

Cl

L\l\T/CHs

CH,

124,  The compound of claim 93, wherein the structure comprises:
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X is oxygen or sulfur; Y is selected fromthe group consisting of -NO NO2,
-C(=O R5, -C(=0) OR5, -C(=0O) NR5R6, NR5C(=0)R5, NR5SM2R5, and -S(OnRs; Zis
-CH2-; mis 0, 1, or 2, nis 1; R is selected fromthe group consisting
of hydrogen, al kyl, substituted al kyl, aryl, substi tiéhesembari2005ryl al kyl ,
substituted arylal kyl, heterocycle, substituted heterocycle,
het erocycl eal kyl or substituted heterocycl eal kyl, dial kyl, and R R'N(CH2),
, Wherein x is 2 to 4, and wherein R and R' are independently sel ected
fromthe group consisting of hydrogen, alkyl, substituted al kyl, aryl,
aryl al kyl , substituted arylal kyl, heterocycle, substituted heterocycle,
het erocycl eal kyl , substit het erocycl eal kyl, and dialkyl; R2 and R3 are
i ndependent |y selected fr e group consisting of halogen, R5, -OR5,
-SR5, and -NR5R6; R4 @ ted fromthe group consisting of -CH2R?,
-C(=O NR5R6, -C(=0O OR7{ - O)R? and R8; R5 and R6 are mdependently
sel ected fromthe grotz jin5|st|ng of hydrogen, alkyl, substituted al kyl,

aryl, substituted ary yl al kyl , substituted aryIaIkyI, het er ocycl e,
substituted heterocyc et erocycl eal kyl, and substituted

het erocycl eal kyl ; or RSNand® t aken together with a nitrogen atomto

whi ch they are attaghed forHﬁa het erocycl e or substituted heterocycle; R7
is selected from OBy cofsi st i ng of al kyl, substituted al kyl, aryl,

substituted aryl, substituted aryIaIkyI het er ocycl e,
substituted hetero ycl e ey ocycl eal kyl, and substltuted

het erocycl eal kyl ; and R8 |s sellect ed fronlthe group consi sting of hydrogen,
al kyl, substituted al kyl, aryl, N—CHs

125. The compound of claim 107, wherein the structure comprises:

] N\
O O
()
R
H,C L
o
N )]

126. Use of a compound having the structure:
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substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,
substituted heterocycle, heterocycleal kyl, and substituted

het erocycl eal kyl; w th the provisos that: 200 16 Novenber 2005 R4 is not
hydrogen or methyl when Rl is phenyl, R2 and R3 are B6Nevehbet268&n, X is
oxygen, and Y is -C(=0 OCH2CH3; R4 is not nmethyl when R1 is nmethyl, R2 and
R3 are both hydrogen, X is oxygen, and Yis NO2; R4 is not -CH2CH2OH when
R1 is hydrogen or nethyl, R2 is 7-chloro, R3 is hydrogen, X is oxygen and
Yis -C(=0 OCCH2CH3; and R4 is not nethyl when RL is nethyl, R2 is hydrogen
or 7-chloro, R3 is hydrogen, X is oxygen, and Y is -C(=0) OCH2CH3. 79. The
conpound of Claim78, wherefnn RL is NCH2ZCH2CH2N(CH3) 2. 80. The conpound of
Claim 78, wherein X is oxygen. 81. The conpound of Claim 78, wherein Y is
-C(=0) OCH2CH3. 82. The migd of Claim?78, wherein Y is NO2. 83. The
compound of Claim78, whgrein[R4 is or 84. The conmpound of C aim 78,
wherein R4 is | or 85. conppund having a structure: R4 Nz ))n N

N
NN Y
R_
2 l// P
R3 N X_R1

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:

X is oxygen or sulfur;

Y is selected from the group consisting of -NO, -NO,, —C(=O)Rs,
—C(=0)ORs, —C(=0)NR;sRg, -NRsC(=0)Rs, ~-NRsSO,Rs, and —S(O),,,Rs;

Z is —CH,— or —-C(=0)~;

mis 0, 1, 0or2;

nis 0, 1, or 2, with the proviso that when » is 0, Z is -C(=0)—;

R, is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’ R”N(CH,)x—, wherein X is
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R, and R; are independently selected from the group consisting of halogen, ~Rs, —
OR;, —SR;, and —NRsRg;

R4 is selected from the group consisting of -CH;R7, —C(=0)NR;sRs, C(=0)OR7,
—C(=0)R7, and Rg;

Rs and R; are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterdcycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Re
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R3 N X-Rl or a stereoisoner, a prodrug, or a pharmaceutically acceptable
salt thereof, wherein: X is oxygen or sulfur; 201 16 Novenber 2005 Y is
-C(=0 OCH2CH3; Zis ---CH2- or -C(=0-; ms0O, 1,0r2; nis 0, 1, or 2,
with the proviso that when nis 0, Zis -C(=0-; R il6Nowkmwberé®05rom t he
group consi sting of hydrogen, alkyl, substituted alkyl, aryl, substituted
aryl, arylal kyl, substituted aryl al kyl, heterocycle, substituted

het erocycl e, heterocycleal kyl or substituted heterocycl eal kyl, dial kyl,
and R R"N(CH2),c-, wherein x is 2 to 4, and wherein R and R' are

I ndependent|ly selected fromthe group consisting of hydrogen, alkyl,
substi t ut ed taklekytbgetlarywiith amytraplek \akom Sollvdticht thice dreaatyachddk form & béteroopye be,
substituted hwero cle eterocycl eal kyl, substituted heterocycl eal kyl,
and di al kyl ;5% “5?@ #2104l | ndependent |y sel ected from the group consisting

f hal - RS, R 0 o t
gonsﬁsggﬁg i %RgR&}e&eg@%ﬁnﬁnﬁe 3) éﬁ‘hngs @%&gp ﬁfﬂsﬂitﬁ@m &ﬂlﬁh%ﬁup

are | ndepend@bﬂtllﬂgtﬂb @Déc@@bﬁlk)ﬂ,ombﬁh@ltﬂgr Wbiﬂt)thnbfﬂstlopw@)e mubmmddfmtﬁrocyalekyl

substituted,al k d ar al kyl , substituted

aryl al kyl , hg{e ‘%Xaea dndgu%z'#t?cﬁf g?fo??@tgé‘p%g?@ het erocycl eal kyl , and
substituted het eR@@sygelee@HKMhmhergrda‘é cdhssting ofhgdﬁe nf, OIS Bestitddlig, iy ogen
atomto which they are attached form a heterocycle or substituted

het er ocycl e sulsiityted aeleanytadkyl,r sbstitedgaylafcvbohdiereeyciry Hbstupirg | hetesepysle; t ut ed
al kyl, aryl heterocyclealkyl, and substituted heterocyclealkyl;

with the provisos that:
R4 is not hydrogen or methyl when R, is phenyl, R; and Rj are both
hydrogen, X is oxygen, and Y is -C(=0)OCH,CH3;
R4 is not methyl when R; is methyl, R; and R; are both hydrogen, X is
oxygen, and Y is —-INO,;
R4 is not -CH,CH,OH when R, is hydrogen or mefhyl, R, is 7-chloro, R;
is hydrogen, X is oxygen and Y is ~C(=0)OCH,CH3; and
R4 is not methyl when R; is methyl, R; is hydrogen or 7-chloro, R3 is
hydrogen, X is oxygen, and Y is -C(=0)YOCH,CH;
in the preparation of a medicament for reducing MIF activity in a patient in need
thereof.
127. Use of the compound of claim 77 in the preparation of a medicament for treating
inflammation in a warm-blooded animal. |
128.  Use of the compound of claim 77 in the preparation of a medicament for treating
- septic shock in a warm-blooded animal.,
129. Use of the compound of claim 77 in the preparation of a medicament for treating
arthritis in a warm-blooded animal.
130.  Use of the compound of claim 77 in the preparation of a medicament for treating
cancer in a warm-blooded animal,
131.  Use of the compound of claim 77 in the preparation of a medicament for treating

~ acute respiratory distress syndrome in a warm-blooded animal.
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substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,
substituted heterocycle, heterocycleal kyl, and substituted

het er ocycl eal kyl ; and Rs is sel ected from the group consi sting of hydrogen,
al kyl, substituted alkyl, aryl, substituted aryl, ad Wﬁwwvbﬂ%@g%stltuted
aryl al kyl , heterocycl e, substituted het er ocycl e, heterocyclealkyl, and
substituted heterocycleal kyl; with the provisos that: R4 is not hydrogen or
met hyl when R is phenyl, R2 and R3 are both hydrogen, and X i s oxygen;
202 16 Novenber 2005 R4 is not -CH2CH2OH when RE is hydrogen or nethyl, R2
Is 7-chioro, R3 is hydrogen, and X is oxngn and R4 is not nmethyl when H
is methyl, RB32i slhqug@nmgﬁunm,fmlmo’f? iR3h¢ preparyithmoefenmedipament ifa trertegen.

86. The DO erein |s oxygen. 87. The conpound of
Claim if 5%I'ngc§5e%elngﬂ?m'b% C{eg "¢ 88, The conpound of C ai m 85,

wherein R4 i1330r TBOusekielann rrp@wmkraﬁ t}@l 1ﬁﬂdﬁ1185tory\/tﬂ1%§3 iB sééctédfréih the3@oupA
conpound having a structure: &% N R, or a stereoisoner, a prodrug, or

a phar FRBRAHNE Fl}eg,lm&@&ﬁffgmsgsgeg twem@gmmmb@wﬂ disease, and asthma.

134, Use of the compound of claim 77 in the preparation of a medicament for treating

an autoimmune disorder in a warm-blooded animal.

135. The use of claim 134, wherein the autoimmune disorder is selected from the group
consisting of diabetes, asthma, and multiple sclerosis.

136. Use of the compound of claim 77 in the preparation of a medicament for
suppressing an immune response in a warm-blooded animal.

137. Use of the compound of claim 77 in the preparation of a medicament for
decreasing angiogenesis in a warm-blooded animal.

138.  Use of the compound of claim 77 in the preparation of a medicament for treating a
disease atssociated with excess glucocorticoid levels in 2 warm-blooded animal.

' 139.  The use of claim 138, wherein the disease is Cushing’s discase.
140. A process for preparing a compound of Formula IV comprising the steps of:

reacting a compound of Formula I:

Cl Q
\ O/\
(Formula I}
N O

with a compound of Formula II:

he
N
{Formula IT)

N

thereby obtaining a compound of Formula I1T:
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X is oxygen or sulfur; Y is selected fromthe group consisting of NO NO2,
-C(=O R5, -C(=0 OR5, -C(=0O NR5R6, NR5C(=0)R5, NR5S2R5, and -S(O,,R5; Z
is -CH2- or -C(=0)-; mis 0, 1, or 2;, nis 0, 1, or with t provi so
that when n is 0, Zis --Q(=0)--: R is -Nmzmzmzrb%c‘i[%f‘?,pe@@ésm
Novenber 2005 R2 and R3 are independently selected fromthe group
consi sting of halogen, R5, - OR5, -SR5, and -NR5R6; R4 is selected fromthe
group consisting of -CH2R7, -C(=O NR5R6, -C(=O OR7, -C(=OR7, and R8; R5
and R6 are independently selected fromthe group consisting of hydrogen,
al kyl, substituted alky, ary, substituted aryl, arylalkyl, substituted
aryl al kyl, heterocycl e, sti t ut ed het erocycl e, heterocycl eal kyl, and
substituted heterocycle;TﬁyF' or R5 and R6 taken together with a nitrogen
atomto which they are atkﬁched forma heterocycle or substituted
het erocycle; R7 is sel ecte romthe grou 1Cﬁﬂsisting of al kyl, substituted
al kyl, aryl, substitut{ed aryj, arylal&@?@“% stituted aryl al kyl,
het erocycl e, substitutgd hetegrocycle, heterocycleal kyl, and substituted

[ el ected fromthe group consisting of hydrogen,

O substit ut ed aryl, arylal kyl, substituted

ed heterocycle, heterocycleal kyl, and
E?Q/teqpound of Claim90, wherein Z is

het er ocycl eal kyl ; and
al kyl , substituted al kyl, yaryl,
aryl al kyl, heterocycle, sybstit
substituted heter
-CH2- and nis 1

wherein R; is selected from the group consisting of-alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

reacting the compound of Formula II with a compound comprising X-R,;, wherein
X is selected from the group consisting of Cl, Br, and 1, and wherein R is selected from
the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arvlalkyl,
substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealky! or substituted
heterocyclealkyl, dialkyl, and aminoalkyl R’R”N(CH,),—, wherein R’ and R” are
independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,
aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, substituted heterocyclealkyl, and dialkyl, wherein x is 2 to 4, thereby

obtaining a compound of Formula IV:
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92. The conpound of C aim 90, wherein Y is -C(=0) OCH2CH3. 93. The conpound
of Claim90, wherein Y is NOX2. 94. The conpound of Caim90, wherein R4 is
or 95. The conpound of C aim 90, wherein R4 is or 96. A conpound having a
structure: 204 16 Novermber 2005 R2 R N~~X-R1 3 or aléNevewbeya®$, a
prodrug, or a pharnmaceutically acceptable salt thereof, wherein: Xis
oxygen or sulfur; Yis NO2; Zis -CH2- or -C(=0O-; msO, 1,0r2; nis 0, 1,
or 2, with the proviso that when nis 0, Zis -C(=0-; Rl is selected from
the group consisting of hydrogen, alkyl, substituted al kyl, aryl,
substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,
substituted heterocyclé{ hetfer ocycl eal kyl or substituted heterocycl eal kyl,
di al kyl, and R R'"N(CH2), Y, wherein x is 2 to 4, and wherein R and R' are
i ndependently selected frgmthe group consisting of hydrogen, alkyl,
substituted al kyl, aryl, | al kyl, substituted arylal kyl, heterocycle,
substituted heterocycl g, heterocycl eal K§agrmulsMst it ut ed het erocycl eal kyl,
and dialkyl; R2 and R3|are independently selected fromthe group consisting
of hal ogen, -R5, - OR5,\:SR5¢ and -NR5R6; R4 is selected fromthe group
consi sting of -CH2R7, -C(3) NRSRB, -C(=0) OR7,

Ry

wherein the compound of Formula IV is suitable for use as a MIF inhibitor.

141.  The process of Claim 140, wherein Formula IV comprises:

0 s
ENj 0
crL™
N 0
F

142. A process for preparing a compound of Formula AIV comprising the steps of:

reacting a compound of Formula Al

Cl ﬁ
+
N
X \O .
(Formula AI)
N OH

with a compound of Formula II:
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-C(--OR7, and R8; R5 and R6 are independently selected fromthe group
consi sting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
aryl al kyl, substituted arylal kyl, heterocycle, substituted heterocycle,

het erocycl eal kyl, and substituted heterocycleal kyl; dfNesembet 2885 t aken
together with a nitrogen atomto which they are attached forma heterocycle
or substituted heterocycle; 205 16 Novenber 2005 R7 is selected fromthe
group consisting of alkyl, substituted alkyl, aryl, substituted aryl,
aryl al kyl, substituted arylal kyl, heterocycle, substituted heterocycle,

het erocycl eal kyl , and substituted heterocycleal kyl; and R$ is selected from
the group consi st of-Raydrogen, alkyl, substituted al kyl, aryl,
substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,
substituted heterocyg¢le, heterocycleal kyl, and substituted

het er ocycl eal kyl ; wiNRQ the proviso that R4 is not nmethyl when R is nethyl,
R2 and R3 are bot hydyogen, and (¥oringladgygen. 97. The conpound of Caim
96, wherein Rt is|-NCH2CH2CH2N(CH3) 2. 98. The conpound of C ai m 96,
wherein X is oxygen. 99J) The conpound of Caim96, wherein Zis -CH2- and n
is 1. 100. The conpeynd of C aim 96, wherein R4 is or 101. The conpound of
Claim96, wherein R4 is or 102. A conpound having a structure: or a

st er eoi soner, a PrEdYetaining acqmpoupd eetiermeds Al accept abl e salt t her eof ,

wherein: X is oxygen g&§%BLhyr; 206
N
[ j {Formula AIIT)
N

i

NS
\ \O
N 0

wherein Ry is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

reacting the compound of Formula AIll with a compound comprising X-Rj,
wherein X is selected from the group consisting of Cl, Br, and I, and wherein R is
selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted
aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl
or substituted heterocyclealkyl, dialkyl, and aminoalkyl R’R”N(CH,),~, wherein R’ and
R” are independently selected from the group consisting of hydrogen, alkyl, substituted
alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, substituted heterocyclealkyl, and dialkyl, wherein x is 2 to 4, thereby

obtaining a compound of Formula AIV:
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16 Novenber 2005 Y is selected fromthe group consisting of NO N2,

-C(=O R5, -C(=0 OR5, -C(=0O NR5R6, NR5C(=0)R5, NR5S2R5, and-S(O,,,Rs; Z
is -CH2- or -C(=0)--; mis 0, 1, or 2, nis O, 1, or 2, with the proviso
that when nis 0, Zis -C(=0-; Rt is selected from tth&oyemwbgr 200hsi sti ng of
hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, arylalkyl,
substituted arylal kyl, heterocycle, substituted heterocycle,

het er ocycl eal kyl or substituted heterocycl eal kyl, dial kyl, and

R R N(CH2),c-, wherein x is 2 to 4, and wherein R and R' are

i ndependently selected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, aryIQ ryl Rkyl, substituted arylal kyl, heterocycle,
substituted heterocycle, hgferocycleal kyl, substituted heterocycl eal kyl,
and di al kyl; R2 and RB are i ndependently selected fromthe group consisting
of hal ogen, -R5, - AR and -NR5R6; R4 is selected fromthe group

consi sting of and R5 a e |ndepenq§§ ‘¥ eb?cted fromthe group
consi sting of hydrogen, aIkyI substi t ut a ﬁy ,-aryl, substituted aryl,

aryl al kyl, substituted ryIaIk |, heterocycle, substituted heterocycle,
heterocyclealkyl and s | ed het er ocycl eal kyl ; or R5 and R6 taken
together with a nitrogen afbmto |ch they are attached forma heterocycle
or substituted heterocyclg;, R7 i selected fromthe group consisting of
al kyl , substituted 3 bstituted aryl, arylalkyl, substituted
aryl al kyl, heterg T 4t ed terocycle, heterocycleal kyl, and
substituted hete :

N o

wherein the compound of Formula AIV is suitable for use as a MIF inhibitor.
143. A process for preparing a compound of Formula [Va comprising the steps of:

reacting a compound of Formula Ia:

Ci 0O

XX o’//\\\

Rz—”\- (Formula Ia)

/ 2 o)

R3 I
Ry

with a compound of Formula Ila:

R4

N

(Formula IIa)
N

thereby obtaining a compound of Formula la:
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R$ is selected fromthe group consisting of hydrogen, alkyl, substituted

al kyl, aryl, substituted aryl, arylalkyl, substituted aryl al kyl,

het er ocycl e, substituted heterocycle heterocyclealkyl and substituted
het erocycl eal kyl . 207 16 Novenber 2005 103. The conpdéﬁﬁwﬁmb@ﬁ@p%1102
wherein R is NCH2ZCH2CH2N( CH3) 2. 104. The conmpound of C aim 102, wherein X
is oxygen. 105. The conpound of C aim 102, wherein Z is -CH2- and nis 1.
106. The conpound of O aim 102, wherein Y is -C(=0) OCH2CH3. 107. The
conmpound of C aim 102, wherein Y is -NO2. The conpound of claim 92, wherein
the structure conprises: 109. The conpound of claim 92, wherein the
structure conprises: 110. The c mpound of claim92, mhereln the structure
conprises: 208 16 Novenber 2005 111. The conpound of claim92, wherein the
structure conprises: Cl N HBC 112. The conpound of cIa|n192 wher ei n

the structure conpri ses: NoO enber 2005(§&mﬂﬂﬁghjhe conpound of claim
92, wherein the structure c nprlses

N NN

u .
Rz//ﬁ 0

and reacting the compound of Formula Illa with a compound comprising X-R;,

thereby obtaining a compound of Formula IVa:

R4

N
E j (Formula IVa)
N 0

R1
wherein the compound of Formula IVa is suitable for use as a MIF inhibitor, and
wherein:
Ry and R; are independently selected from the group consisting of halogen, —Rs,
—ORs, —SRs, and -NR;sRg;
Ry is selected from the group consisting of -CH,;R7, -C(=0)NR;sR¢, —C(=0)OR»,
—C(=0)Ry, and Rg; ' '
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Cl 114. The conpound of claim 92, wherein the structure conprises: 210 16
Novenber 2005 H3C/ N "d LI 13 115. The conpound of claim 92, wherein the

structure conprises: Cl 116. The conpound of clai m 92, er ei Qe _
structure conprises: 211 16 November 2005 3 117. The%égﬁgﬁﬁﬁﬁng% cl ai m 92,
wherein the structure conprises: Cf 118. The conpound of claim 92, wherein
the structure conprises: 212 16 Novenber 2005 119. The conpound of claim
92, wherein the structure conprises: 120. The conpound of claim92, wherein
the structure conprises: 213 16 Novenber 2005 U H3C 121. The conpound of
claim92, wherei I}{st am%l Iﬂ %C%nﬁggenggnqgr slzefe%?e:d from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Ry
taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle;

R; is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

Ry is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl;

X is selected from the group consisting of Cl, Br, and I; and

R; is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substi.tuted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CH,),—, wherein X is
2 to 4, and wherein R’ and R” are independently selected from the group consisting of

~ hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

with the provisos that:

R4 1s not hydrogen or methyl when R; is phenyl and R; and Rj are both
hydrogen;
R4 is not -CH;CH>0OH when R is hydrogen or methyl, R; is 7-chloro, and

R3; is hydrogen; and
R4 is not methyl when R; is methyl, R, is hydrogen or 7-chloro, and R; is
hydrogen.

144.  The process of Claim 143, wherein Formula IVa comprises:
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| ¢ 122.. The conpound of claim92, wherein the structure conprises: 214
16 Novenber 2005 123. The conpound of claim 92, wherein the structure
conprises: ClI CH3 124. The conpound of claim93, wherein structure
conprises: 215 16 Novenber 2005 N-CH3 | CH3 125. Th‘éw g8t claim
107, wherein the structure conprises: 126. Use of a conpound having the
structure: 216 16 Novenber 2005 R3 -X Rl or a stercoisoner, a prodrug, or a
pharmaceutically acceptable salt thereof, wherein: X is oxygen or sulfur;
Y is selected fromthe group consisting of NO N2, -C(=OR5, -C(=0) OR5,
-C(=O) NRSR5, NR5C(=0) R5, NR5S2R5, and -S(O, nR5;

145.  The process of Claim 143, wherein Formula IVa comprises:

I\

s
e
N 0
H,C
oL
N O
F

146. The process of Claim 143, wherein Formula IVa comprises:

()

0
HC
3 \,wu\o/\CH
f;l o

w
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Zis -CH2- or -C(=0-; rnisO, 1,0r2; nis 0, 1, or 2, with the proviso
that when nis 0, Zis -C(=0-; R is selected fromthe group consisting of
hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, arylalkyl,
substituted arylal kyl, heterocycie, substituted heterl§yvember 2005

het er ocycl eal kyl or substituted heterocycl eal kyl, dial kyl, and

R R'N(CH2)x---, wherein x is 2 to 4, and wherein R and R' are

i ndependently selected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, aryl, arylalkyl, substituted aryl al kyl, heterocycle,
substituted heterocycle, heterocycleal kyl, substituted heterocycleal kyl,
and di al kyl ;14> Jhe Prgesirad Claimddé nulksteinyoraplagYeebriprisas:t he group consi sting

of hal ogen, -R5, - OR5, -SR5, and NR5R6i R4 is selected fromthe group
consi sting of -CH2R7, -C(#OWR5R6, -C(=O)OR7, -C(=OR7, and R8; R5 and R6
are independently sele romthe group consisting of hydrogen, alkyl,
substituted al kyl, aryl ny substituted aryl, arylal kyl, substituted
aryl al kyl, heterocycle ubstituted heterocycle, heterocycleal kyl, and
substituted heterocycl Y ; or RS and R6 217 16 Novenber 2005 taken
together with a njtroger atlomto which they are attached forma heterocycle
or substituted he e oRrcis sel ected fromthe group consisting of
al kyl , substituted ryl, substituted aryl, arylal kyl, substituted
aryl al kyl , heterocycle, Ysubstituted heterocycle, heterocycleal kyl, and
substituted heterocycl eal kyl; and R8 is selected fromthe group consisting
of hydrogen, alkyl, pstituted al kyl, aryl, substituted aryl, arylal kyl,
substituted aryl al ky het er ocycl e, substituted heterocycle,

F

148.  The process of Claim 143, wherein Formula IVa comprises:

0

@

3
0
H.C
3 0/\CI-|3

6]

149, The process of Claim 143, wherein Formula IVa comprises:

I N

° s

N

(Nj 0
Ci
T
CH

3
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het er ocycl eal kyl , and substituted heterocycleal kyl; with the provisos that:
R4 is not hydrogen or nethyl when Rl is phenyl, R2 and R3 are both
hydrogen, X is oxygen, and Y is -C(=0) OCH2CH3; R4 is not nethyl when R is
nethyl, R2 and R3 are both hydrogen, X is oxygen, arl@Novembgg@05R4 js not
- CH2CH20H when R is hydrogen or nmethyl, R2 is 7-chloro, R3 is hydrogen, X
is oxygen and Y is -C(=0 OCH2CH3; and R4 is not nmethyl when Rl is nethyl,
R2 is hydrogen or 7-chloro, R3 is hydrogen, X is oxygen, and Y is
-C(=0)OCH2CH3 in the preparation of a medicanent for reducing MF activity
in a patient_in need thereof. 127. Use of the conpound of claim77 in the
prepar ati on 180- a The@racsssoh Claiey 148  whareindormplp T¥peemprsesii n a war m bl ooded
animal . 128. Use of the conpound of claim77 in the preparation of a

medi canent for treatin% siepdi ¢ shock in a warm bl ooded ani mal. 129. Use of
t he conpound of claim not he preparation of a nedi canent for treating
arthritis in a warm bl ogaled ani mal . 130. Use of the conpound of claim77 in
the preparation of a ngﬁi

anent for treating cancer in a warm bl ooded
animal. 131. Use of th ngound of claim77 in the preparation of a

medi cament for trgating jaclite respiratory distress syndrone in a
war m bl ooded ani méal™ v er 2005 132. Use of the conpound of claim
77 in the preparati N gedicanent for treating

F
151.  The process of Claim 143, wherein Formula IVa comprises:

R

o 8
[f:]
N o
ci
N N0 o,
N O
CHS

1

/N\
H.C

152.  The process of Claim 143, wherein Formula IVa comprises:

\\
o

O
poees
Nt

N

-4

S

O
m3

[s]

T’C,-'s

CH,
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an inflammatory di sease in a warm bl ooded animal. 133. The use of claim
132, wherein the inflammatory disease is selected fromthe group
consisting of rheumatoid arthritis, osteoarthritis, inflamuatory bowel

di sease, and asthma. 134. Use of the conpound of cl ailfhNorempjen3ohs
preparation of a nedicanent for treating an autoi nmune disorder in a
war m bl ooded ani mal . 135. The use of claim 134, wherein the autoi mune

di sorder is selected fromthe group consisting of diabetes, asthm, and
mul tiple sclerosis. 136. Use of the conpound of claim 77 in the preparation
of a nedi canent for suppressing an inmune response in a warm bl ooded

ani mal . 137.1%8se Téﬁpf%ﬁs@éﬁsﬂ%@rlg%wh@ﬂaﬁwamﬂ@qi@i‘ﬁﬁfépar ation of a

medi canment for decreasing angiogenesis in a warm bl ooded animal. 138. Use
of the conpound of claim 77 {ijn\{he preparation of a medi canent for treating
a disease associated wo s glucocorticoid levels in a warm bl ooded
animal . 139. The use of clfhim138, wherein the disease is Cushing's

di sease. 140. A process f preparing a conpound of Fornula |V conprising
&
N

the steps o reacting a und of Formula I: C O (Formula I') N' ~Owth
.a conpound of Formula I R7 /NN (Forrmula Il1) N thereby obtaining a
conpound of Formula I11: O

HC Ny Vo e

154. The process of Claim 143, wherein Formula IVa comprises:
\
Wa
7,
HC \Eji\ﬁ /\CH3

HSC’N “CH,

155.  The process of Claim 143, wherein Formula IVa comprises:
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219 16 Novenber 2005 OR7 N (Formula I11) NN N' -~O wherein R7 is selected
fromthe group consisting of-alkyl, substituted al kyl, aryl, substituted
aryl, arylal kyl, substituted aryIaIkyI het er ocycl e, substituted

het erocycl e, heterocycleal kyl, and substltuted heteré@?ﬁﬁ@@9ﬁ¥p§ and
reacting the conpound of Formula H with a conmpound conpri sing X-R1,
wherein X is selected fromthe group consisting of d, Br, and |, and
wherein R is selected from the group consisting of hydrogen, alkyl,
substituted al kyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl , heterocycle, substituted heterocycle, heterocycleal kyl or

substituted heterocyclea” , dialkyl, and am noal kyl R R'N(CH2), wherein
R and R' are indepe sel ected fromthe group consisting of

hydr ogen, al kyl, substitjuted al kyl, aryl, arylalkyl, substituted
aryl al kyl, heterocycle bstltuted heterocycle het er ocycl eal kyl
substituted heterocycl%}l and di al kyl, wherein x is 2 to 4, thereby
obtai ning a conpound o onnula IV: 220 16 November 2005 (Formula 1'V) R,
wherein the conpqynd of For IV is suitable for use as a MF inhibitor.
141. The process o0 149, WHerein Formula |V conpri ses:

N o

156. The process of Claim 143, wherein Formula [Va comprises:

UL
© (o}
N
N
O
N 0o

157.  The process of Claim 143, wherein Formula IVa comprises:
F
N
N
.
Q)YL .
v
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142. A process for preparing a conpound of Formula Al'V conprising the steps
of. reacting a conpound of Fornmula Al: (Fornmula Al) with a conpound of
Forrmula 11: 221 16 Novenber 2005 OR7 N (Forrmula Il) N _thereby obtaining a
compound of Formula AIR O R7 (Formula Alll) N' -1Ol\ﬁ/rh19"’émhe‘ﬁ}/0?5i s
selected fromthe group consisting of alkyl, substituted al kyl, aryl,
substituted aryl, arylal kyl, substituted aryl al kyl, heterocycle,
substituted heterocycle, heterocycleal kyl, and substituted

het er ocycl eal kyl ; and reacting the conpound of Fornmula AIR with a conpound
conprising X-R1, wherein X is selected fromthe group consisting of O,

Br, and |, aRd- wdepresgss I preparingd eqrmpaynd pbRerotyda 4 mpoisisig she sigps of:

hydr ogen, al kyl i I , Substituted aryl, arylalkyl,
substituted aryla%%?ﬁ%ége éﬂ%@ﬁgfé?“@% g%ituted het er ocycl e,

het erocycl eal kyl or substitut het efocycl eal kyl , dial kyl, and amni noal kyl
R R'N(CH2),c--, wherein R and| R' ar¢g i ndependently selected fromthe
group consi sting of hydrggen, kyl, mubstituted alkyl, aryl, arylalkyl,
substituted arylal kyls"h Subtd tut ed heterocycl e,

het erocycl eal kyl titutped hetefocycl eal kyl, an Fg%%h§Xhﬂ wherein x is 2

to 4, thereby ob@aiﬁi g a of Fornmula AlV:
A
Rz

with a compound of Formula ITa:

R4

L
E j {Formula Ila)
N

thereby obtaining a compound of Formula Allla:

R4

|

N
(Formula Allla)

C
vad

and reacting the compound of Formula ATIl with a compound comprising X-R,

N O

thereby obtaining a compound of Formula AIVa:
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222 16 Novenber 2005 (Fornmula AIV) I R1 wherein the conpound of Formula AN
Is suitable for use as a MF inhibitor. 143. A process for preparing a

conmpound of Forrmula |IVa conprising the steps of: reacting a conpound of
Formula la: 0 0 R2J! I1T R/ NO3wth a conpound léfNovemher2§08a:

(Formula I'la) \N thereby obtaining a conpound of Formula Illa: (Formula
la) 223 16 Novenber 2005 (Formula Illa) RS NO Y--v N' ~O

Ry

(Formula AIVa)

Ri

wherein the compound of Formula AlIVa is suitable for use as a MIF inhibitor, and
wherein: _

R is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CHj),—, wherein x is
2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocycleaikyl, and dialkyl;

R, and R; are independently selected from the group consisting of halogen, —Rs, —
OR;s, —SR;, and -NRsR; '

Ry is selected from the group consisting of -CH,R7, —C(=0)NR;sRs, —C(=0)OR;,
—C(=0)R7, and Rg;

Rs and Ry are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg
taken together with a nitrogen atom to which they are attached form a heterocycle or

substituted heterocycle;
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R2 H and reacting the conmpound of Fornmula IHa with a conpound conpri sing
X-R1l, thereby obtaining a conpound of Fornmula Na: (Fornula IVa) R3 N O
N ~O Rz i R wherein the conmpound of Formula IVa is suitable for use as
a MF inhibitor, and wherein: R2 and R3 are i ndependéMavwmben298fed from
the group consisting of halogen, -R5, -OR5, -SR5, and -NR5R6; R4 is

sel ected fromthe group consisting of -CH2R7, -C(=0 NR5R6, -C(=0 OR7,
-C(=O R7, and Rg&; 224 16 Novenber 2005 R5 and R6 are independently sel ected
fromthe group consisting of hydrogen, alkyl, substituted al kyl, aryl,
substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,

substi tuted het efacisclsegcterbtfenmp alie | wralirk ydopsisting  ofisdityll,t substituted alkyl, aryl,

het er ocycl eal kyl.: or R5 an t to er With.a nitro tomto

i oh ¢ ey avEvied P swPPEL yRTERdy hebtas o, BRESREnRETEL. w7

i's sel ect ed HetcpsbytlB@kgll iddubansbs héttgcRicaidykthd substituted al kyl, aryl,
R is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,

substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,

heterocyclealkyl, and substituted heterocyclealkyl;
with the proviso that R4 is not methyl when R, is methyl and R, and R are both

hydrogen.

159. The process of Claim 158, wherein Formula AIVa comprises:

160. The process of Claim 158, wherein Formula AIVa comprises:

161. The process of Claim 158, wherein Formula ATVa comprises:
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substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,
substituted heterocycle, heterocycleal kyl, and substituted

het er ocycl eal kyl ; and R8 is sel ected from the group conS|st|n of hydrogen,
al kyl, substituted alkyl, aryl, substituted aryl, arlfNgvwmp %gﬂﬁstltuted
aryl al kyl , heterocycl e, substituted het er ocycl e, heterocyclealkyl, and
substituted heterocyclealkyl; X is selected fromthe group consisting of
Cl, Br, and |; and R, is selected fromthe group consisting of hydrogen,

al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl, substituted
aryl al kyl, heterocycle, substituted heterocycle, heterocyclealkyl or
substituted heterocycleal k dial kyl, and R R"N(CH2)x, wherein x is 2 to
4, and wherein R and Eng{ﬁ>lndependently sel ected fromthe group

consi sting of hydrogen aIkyI substituted al kyl, aryl, arylal kyl,
substituted arylal kyl, erocycle, substituted heterocycle,

het er ocycl eal kyl , substl ted heterocycleal kyl, and dialkyl; with the
provi sos that: R4 is notihy@rogen or nethyl when RL is phenyl and R2 and R3

are both hydrogéehs 8¢,-- CH2CH24H when Ri is hydrogen or nmethyl, R2
is 7-chloro, and h drogen and R4 is not nmethyl when R is nethyl,
R2 i s hydrogen or 7- 0 oand R3 is hydrogen. 144. The process of Claim

143, wherein Formula | Valconprises: 225 16 Novenber 2005 CI 145. The
process of Caim 143, wherlein, Fornmula Na conprises: H3C
NT®

{
CH,

162. The process of Claim 158, wherein Formula AIVa comprises:
A
OQT/E;>
s
F -

163. The process of Claim 158, wherein Formula AIVa comprises:

of N

164. The process of Claim 158, wherein Formula ATVa comprises:
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146. The process of O aim 143, wherein Fornula Na conprises: 226 16
Noverber 2005 147. The process of Caim 143, wherein Formula |Va conprises:
Cl 148. The process of Caim 143, wherein Formula |Va conprises: 149. The
process of O aim 143, wherein Formula Na conprises: @&f Neyembg 283enber 2005
150. The process of O aim 143, wherein Fornula |IVa conprises: 151. The
process of Claim 143, wherein Formula |Va conprises: C 152. The process of
Claim 143, wherein Formula |IVa conprises: 228 16 Novenber 2005 153. The
process of Claim 143, wherein Formula |IVa conprises: 154. The process of
Claim 143, wherein Fornmula Na conprises: H G 155. The process of O aim 143,

wherein Formula | Va conpri 229 16 Novenber 2005 C 156. The process of
Claim 143, wherein Forq’%g%\/a conprises: 157. The process of C aim 143,
rise

wherein Formula |IVa co

s
pood
Q.

165. The process of Claim 158, wherein Formula AlVa comprises:

N\

N]

HSC X "o

166. The process of Claim 158, wherein Formula ATVa comprises:

I\

O
Cﬁi

167.  The process of Claim 158, wherein Formula ATVa comprises:

w

Z=O
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230 16 Novenber 2005 158. A process for preparing a conpound of Formul a

Al Va conprising the steps of. reacting a conpound of Formula Ala: CI /NOH
R2 R3 ' with a conmpound of Formula Ila: R4 | (Formula Ila) N N thereby
obt ai ning a conpound of Fornula AMa: (Fornula Ala) NlfMevemba280%) R3 © N
O R2 N O and reacting the conpound of Formula Alll with a conpound

conprising X-R
Qﬁ/ﬂz§
N
(.,

cl N
NG

X

168. A process for preparing a compound of Formula IVb comprising the steps of:

reacting a compound of Formula I:

Cl 0
\ O/\
(Formula I)
N 0
with a compound of Formula II:
8] Ry
N .
[ {Formula IT)
N

thereby obtaining a compound of Formula III:
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t her eby obtaining a conmpound of Formula AlVa: 231 16 Novenber 2005 (Formul a
Alva) R/-~"~N ORlL wherein the conpound of Forrmula AlVa is suitable for
use as a MF inhibitor, and wherein: RL is selected fromthe

consi sting of hydrogen, alkyl, substituted alkyl, arﬂﬁ}hﬁﬁmbgﬁﬁpﬁted aryl ,
aryl al kyl, substituted arylal kyl, heterocycle, substituted heterocycle,

het erocycl eal kyl or substituted heterocycl eal kyl, dial kyl, and

RR NCH2),-, wherein x is 2 to 4, and wherein R and R' are independently
selected fromthe group consisting of hydrogen, alkyl, substituted al kyl,
aryl, arylal kyl, substif utedrgrylalkyl het erocycl e, substituted

het er ocycl e, heterocycl 7substltuted het erocycl eal kyl , and di al kyl ;

R2 and R3 are |ndependently sel ected from the group consi sting of halogen
-R5, - OR5, -SR5, and - NRIRG; R4 |s sel ected fromthe group consisting of

- CHZR7, -C(=0) NR5RG, -C(=O R7, and R8; R5 and R6 are
|ndependently selected fromt e gr oup é%ﬁ@ﬂéﬂﬂng of hydrogen, alkyl,
S

substituted al kyl, aryl], substituted aryl, arylalkyl, substituted

aryl al kyl , heterocycle u ituted heterocycle heterocyclealkyl, and
subst i t ut ed het erocycl eal Ryl ; or®R5 and R6 taken together with a nitrogen
atomto which they are attlached [form a heterocycle or substituted

het er ocycl e; 232

wherein Ry is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

reacting the compound of Formula III with a compound comprising X-R;, wherein
X is selected from the group consisting of Cl, Br, and I, and wherein R, is selected from
the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl or substituted
heterocyclealkyl, dialkyl, and aminocalkyl R’R”N(CH;),—, wherein R’ and R” are
independently selected from the group consisting of hydrogen, alkyl, substituted alkyl,
aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, substituted heterocyclealkyl, and dialkyl, wherein x is 2 to 4, thereby

- obtaining a compound of Formula IVb: |
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R7 is selected fromthe group consisting of alkyl, substituted al kyl, aryl,
substituted aryl, arylal kyl, substituted aryl al kyl, heterocycle,
substituted heterocycle heterocyclealkyl and substituted

het erocycl eal kyl ; and R8 is sel ected from t he group dédYivemperg08% hydr ogen,
al kyl , substituted al kyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl, heterocycl e, substituted het erocycl e, heterocyclealkyl, and
substituted heterocycleal kyl; with the proviso that R4 is not nethyl when
Rt is methyl and R2 and R3 are both hydrogen. 159. The process of Caim
158, wherein Formula AWa conpri ses: 160. The process of C aim 158, wherein
Formul a Al Va conpri ses: c! RV-CH 161. The process of O aim 158, wherein
Forrmul a Al Va conprises: 233 16 Novenber 2005 H3C 162. The process of Caim
158, wherein Fornula ANa conprlses 163. The process of Claim 158, wherein
Forrmul a Al Va conpri ses: 164. The process of Cl aim 158, wherein
Fornmul a Al Va conpri ses: fiiN?%ﬁhbvenber a&%ﬁn . The process of Claim
158, wherein Fornula Al conpli ses: 166 e process of Claim 158, wherein

Forrmul a Al Va conpri ses:

Cf\fk -
N/ O/ "

wherein the compound of Formula IVb is suitable for use as a MIF inhibitor.
169. A process for preparing a compound of Formula AIVb comprising the steps of:

reacting a compound of Formula Al

Cl 0
[
\ \o -
(Formula Al)
N OH

with a compound of Formula II:

he

N

j {Formula II)
N

thereby obtaining a compound of Formula ATII:
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167. The process of O aim 158, wherein Fornula AlVa conprises: 235 16
Novenber 2005 ci 168. A process for preparing a conpound of Fornula IVb

conprising the steps of: reacting a conpound of Fornula I: C_ 0 (Fornula
1) N -Owith a conpound of Fornuia Il1: O,, 7 R (HRENAFRbZ00N t hereby
obt ai ning a compound of Fornula Il1l: 236 16 Novenber 2005 (Fornmula I11) N’

-"~O wherein R7 is selected fromthe group consisting of alkyl, substituted
al kyl, aryl, substituted aryl, arylalkyl, substituted aryl al kyl,

het erocycl e, substituted heterocycle, heterocycleal kyl, and substituted
het er ocycl eal kyl ; and reactiqg t he compound of Fornmula Il with a conpound

conprising X-Rl, wherei 'Y selected fromthe group consisting of C
Br, and I, and wherein R Jis selected from

N
[: :] (Formula ATII) _ |
N

N 0
wherein Ry is selected from the group consisting of alkyl, substituted alkyl, aryl,

substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

reacting the compound of Formula AIIl with a compound comprising X-R,,
wherein X is selected from the group consisting of Cl, Br, and I, and wherein R; is
selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted
aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl
or substituted heterocyclealkyl, dialkyl, and aminoalkyl R’R”N(CH3;),—, wherein R’ and
R” are independently selected from the group consisting of hydrogen, alkyl, substituted
alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heferocyclealkyl, substituted heterocyclealkyl, and dialkyl, wherein x is 2 to 4, thereby

obtaining a compound of Formula AIVb:
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the group consisting of hydrogen, alkyl, substituted al kyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocycleal kyl or substituted heterocyclealkyl,
di al kyl , and aminoal kyl R R'N(CH2) X-, wherein R and IRNoye@mbe38épendent iy
selected fromthe group consisting of hydrogen, alkyl, substituted al kyl,
aryl, arylal kyl, substituted aryl al kyl, heterocycle, substituted
het erocycl e, heterocycleal kyl, substituted heterocycleal kyl, and dial kyl,
wherein x is 2 to 4, thereby _obtaining a conpound of Fornula |IVb: 237 16
Novenber 2005 wherein the conpﬁund of Formula IVb is suitable for use as a
MF inhibitor. 169. A e for preparing a conpound of Formula AlVb
conprising the steps o reacfing a conpound of Fornmula Al: (Fornmula Al) with
a conpound of Formula I1: 7 IN N (Formula Il) thereby obtaining a
conmpound of Formul a AAHI: 8 16 Novenber 2005 (Fornula Alll) o N' -"~O
wherein R7 is selected Tif?fitj group congishhBArob) al kyl, substituted
al kyl, aryl,

N

0
|
N.t+
AN ~o”
R
hr/, O//1

wherein the compound of Formula AIVb is suitable for use as a MIF inhibitor.
170. A process for preparing a compound of Formula IVab comprising the steps of:

reacting a compound of Formula [a:

Cl O
N o N\
Rz—“\ (Formula Ia)
PN

R1
with a compound of Formula Ha:
R4
N
(Formula I1a)
N

thereby obtaining a compound of Formula Ia:
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substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,
substituted heterocycle, heterocycleal kyl, and substituted

het er ocycl eal kyl ; and reacting the conpound of Formula Alll with a conpound
conprising X-Rl, wherein X is selected fromthe grodf Noyeaber208g of C
Br, and I, and wherein RI is selected fromthe group consisting of

hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, arylalkyl,
substituted arylal kyl, heterocycle, substituted heterocycle,

het erocycl eal kyl or substituted heterocycl eal kyl, dial kyl, and am noal kyl
R R N(CH2),, wherein R and R'_are independently selected fromthe group
consi sting of hydrogen, alkyl, %&bstituted al kyl, aryl, arylal kyl,
substituted arylal kyl, heterocy¢le, substituted heterocycle,

het erocycl eal kyl , substituted bHterocycleal kyl, and dial kyl, wherein x is 2
to 4, thereby obtaining a cghpount, of Fornul grsMnvl HR$O 16 Novenber 2005
(Formula AIVb) -.-"RI N 'O jwherein the conpound of Fornula AlVb is
suitable for use as a MF inhibitor

conpound of Forrul a Nab conprisj

Forrula la: 0 O RR NO R31

. 170. A process for preparing a
theosteps of : reacting a conmpound of
wi t hjja conpound of Fornula Il a:

and reacting the compound of Formula Ila with a compound comprising X-R;,

thereby obtaining a compound of Formula IVab:

Ry

N
' [ j (Formula I'Vab)
N 0O

NN NN

R3—'—""_
3
Rz/ 7 N/ 0/ a

wherein the compound of Formula IVab is suitable for use as a MIF inhibitor, and
-wherein:

Rz and R; are independently sclected from the group consisting of halogen, —Rs, —
ORs, —SRs, and -NR;3R¢;

Ry is selected from the group consisting of -CH3R7, —C(=0)NR;sR4, -C(=0)ORj,
—C(=0)R7, and Rg;
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R4 | (Formula Ila) \N thereby obtaining a conpound of Fornula Illa:
(Formula la) 240 16 Novenber 2005 (Forrmula Illa) VN OR3i r R/~N'" ~-O 2 H
and reacting the conpound of Fornmula Illa with a conmpound conprising X-Rl,

t her eby obtaining a conpound of Formula Nab: (Fornul d6REyrmier2085y\ R3 R1
2 wherein the conpound of Fornmula Nab is suitable for use as a MF

I nhibitor, and wherein: R2 and R3 are independently selected fromthe

group consi sting of hal ogen, -R5, -

Rs and Rg are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rg
taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle;

Ry 1s selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and

Ry is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryi,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,

heterocyclealkyl, and substituted heterocyclealkyl;

X is selected from the group consisting of Cl, Br, and I; and

R; is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CH,),—, wherein x is

2 to 4, and wherein R’ and R” are independently selected from the group consisting of
hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;
with the provisos that:
R4 is not hydrogen or methyl when R; is phenyl and R, and Rj are both
hydrogen;
R4 is not -CH,CH,OH when R; is hydrogen or methyl, Ry is 7-chloro, and

R; is hydrogen; and
R4 is not methyl when R, is methyl, R, is hydrogen or 7-chloro, and R; is
hydrogen.

171.  The process of Claim 170, wherein Formula IVab comprises:
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OR5, -SR5, and NR5R6; R4 is selected fromthe group consisting of -CH2R?,
-C(=O NR5R6, -C(=O OR7, -C(=OR7, and R8; 241 16 Novenber 2005 R5 and R6
are independently selected fromthe group consisting of hydrogen, alkyl,
substituted alkyl, aryl, substituted aryl, arylal kyl ,16Ngysmber 084
aryl al kyl , heterocycle, substituted heterocycle, heterocycleal kyl, and
substituted heterocycleal kyl; or RS and R6 taken together with a nitrogen
atomto which they are attached forma heterocycle or substituted

het erocycle; R7 is selected fromthe group consisting of alkyl, substituted
al kyl, aryl, substituted aryl, arylalkyl, substituted aryl al kyl,

het erocycl e, substituted focycl e, heterocycleal kyl, and substituted
het er ocycl eal kyl ; and Rg el ected fromthe group consisting of hydrogen,
al kyl, substituted al%ky” yl, substituted aryl, arylalkyl, substituted
aryl al kyl , heterocycleN substituted heterocycle, heterocyclealkyl, and
substituted heterocyckealkyl; X is selected fromthe group consisting of
c, Br, and |I; and RI| is]selected fromthe group consisting of hydrogen,

al kyl, substituted al , aryl, substituted aryl, arylalkyl, substituted
aryl al kyl, heterocygcl el sufpstituted heterocycle, heterocyclealkyl or
substituted heterg ylo” dicdl kyl, and R R'"N(CH2) , wherein x is 2 to
4, and wherein R R._lare i ndependently selected fromthe group

consi sting of hydrogeh, Kyl, substituted al kyl, aryl, arylal kyl,

substituted arylal kyl, hetlerocycle, substituted heterocycle,
het erocycl eal kyl, substitut@d heterocycl eal kyl, and dialkyl; with the
provisos that: R4 is not hydrogen or methyl when Rl is phenyl and R2 and R3
are both NG
H,C CH,
172.  The process of Claim 170, wherein Formula [Vab comprises:
Cl
o)
O
NT 0O
Xy o7 en,
o
N" "o
QL,N\
HCo  CHs

173. The process of Claim 170, wherein Formula IVab comprises:
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hydrogen; R4 is not -CH2CH2OH when R is hydrogen or nethyl, R2 is

7-chloro, and R3 is hydrogen; and R4 is not nmethyl when R is nethyl, R2
is hydrogen or 7-chloro, and R3 is hydrogen. 171. The process of Claim
170, wherein Formul a Nab conprises: 242 16 Novenber 2J@3®vRmbgFO05: cHz 172,
The process of Caim 170, wherein Fornula |Vab conprises: 173. The process
of Claim 170, wherein Fornmula |Vab conprises: 243 16 Novenber 2005 174. The
process of Caim 170, wherein Formula Nab conprises: C 175. The process of
Claim 170, wherein Formula Nab conprises: 244 16 Novenber 2005 C' N H3C ' %
CH3 176. The process of Claim 170, wherein Fornula |IVab conprises: O1 cH3

o
Cl “CH,

0
ENj o)
N N0 e,

@CHL
N 0

N ~
Hc' CHs

N

174.  The process of Claim 170, wherein Formula [Vab comprises:

I\

0
0

e
N O
Cl
o™
P
-N 0

N\
He O

175. The process of Claim 170, wherein Formula IVab comprises:
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177. The process of Caim 170, wherein Fornula Nab conprises: 245 16
Novenber 2005 178. The process of Caim 170, wherein Formula Nab conpri ses:
Cl 179. The process of Caim 170, wherein Formul a Na rises; 246 16
Novenber 2005 180. The process of O aim 170, wher ei nqlégf‘{%tﬁaerl@gscorrpri ses:
Cl 181. The process of Claim 170, wherein Formula Nab conprises: 247 16
Novenber 2005 182. The process of Caim 170, wherein Fornula Nab conpri ses:
183. The process of Caim 170, wherein Fornula Nab conprises: 248 16
Novenber 2005 /CH3 N cH3 184. The process of Claim 170, wherein Fornula
Nab conprises: | 185. The process of Claim 170, wherein Fornula Nab
conprises: 249 16 Novenber

Q

[Nj
N~ O
cl
o™
o
N" "o

N\
He' CH

176. The process of Claim 170, wherein Formula IVab comprises:

N

CH,

0

N

(.
CIWOA%
o
N o

177.  The process of Claim 170, wherein Formula IVab comprises:
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cH3 186. A process for preparing a conpound of Forrmula Al Vab conprising the
steps of: reacting a conpound of Formula Ala: C | KB/ Rz NOHwth a

conmpound of Forrmula Ila: (Formula Ila) N/ thereby ohtainin npound of
Formula ALM (Formula Ala) 250 16 November 2005 (For dﬁﬁ‘&aﬂ"ﬁaﬂgf’%‘)%? RR' | R

N O and reacting the conpound of Fornmula Aiii with a conpound conpri sing
X-R1l, thereby obtaining a conpound of Fornmula AlVab: R4 | (Fornula Ahab)

I\

8

&)

)
N 0
O™
e
N 0

N

Vi

e o CH

178. The process of Claim 170, wherein Formula IVab comprises:

Cl

0
Ci
N

[Nj O
Cl
jsoan
—
N™ ©

N\
H30/ CH,

179.  The process of Claim 170, wherein Formula IVab comprises:
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Rl R2 0 wherein the compound of Fornula AlVab is suitable for use as a MF
inhibitor, and wherein: R is selected fromthe group consisting of

hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl d6lalky|
substituted arylal kyl, heterocycie, substituted heterl@dYRdember2

het erocycl eal kyl or substituted heterocycleal kyl, dialkyl, and R R"N(CH2),

, Wherein x is 2 to 4, and wherein. R and R' are independently sel ected
fromthe group consisting of 251 -16 Novenber 2005 hydrogen, alkyl,
substituted al kyl, aryl, arylalkyl, substituted aryl al kyl, heterocycle,
substituted heterocycle, heterocyclealkyl substituted heterocycl eal kyl,

and dialkyl; R2 and R3 are i yendent |y selected fromthe group consisting
of hal ogen, -R5, - OR5, ' d -NR5R6; R4 is selected fromthe group
consi sting of -CH2R7, -C&s R5R6, -C(=OOR7, -C(=OR7, and R5; R5 and R6
are independently selected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, aryl, pstituted aryl, arylal kyl, substituted
aryl al kyl, heterocycl e, pstituted heterocycle, heterocycleal kyl, and
substituted heterocycl eal® ;Oor R5 and R6 taken together with a nitrogen
atomto which thqﬁcar- at flachied ‘/Qﬁgta het erocycl e or substituted
heterocycle; R7 is gl et ed frdm L group consisting of al kyl, substituted
al kyl, aryl, substituieag |, arylal kyl, substituted aryIaIkyI,

het er ocycl e, substituted Hetérocycle heterocyclealkyl, and substituted
het erocycl eal kyl ; and Fs is selected fromthe group consisting of hydrogen,
al kyl , substituted al kyl, aryl,

180.  The process of Claim 170, wherein Formula IVab comprises:

Cl

Cl PN

181. The process of Claim 170, wherein Formula IVab comprises:
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substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted

het er ocycl eal kyl ; with the proviso that R4 is not meth when i s nethyl
and R2 and R3 are both hydrogen. 187. The process ofl® éﬁ&?ﬁ#?ﬁ@ Swher ei n
Formul a Al Vab conprises: 252 16 Novenber 2005 188. The process of Caim
186, wherein Formula Al Vab conprises: N~CH3 1 CH3 189. The process of

Cl aim 186, wherein Fornmula Al Vab conprises: 253 16 Novenber 2005 190. A
conposition conprising a conpound of claim77 in conbination with a
pharmaceutically acceptable carrier or diluent. 254

I\

o
N O
O™
s
N o

182. The process of Claim 170, wherein Formula IVab comprises:

F

).

HC
3 \ o/\o_’a

u-lﬂ
0/\/\N \/
CH

3

183.  The process of Claim 170, wherein Formula IVab comprises:

248




16 November 2005

o)

(),

H3C '\ AN

184.  The process of Claim 170, wherein Formula IVab comprises:

o

Ay

CH,

o)

N

I:Nj Q :
H.C
' -
N (8}
KLN,.-CHS

|
CH,

185.  The process of Claim 170, wherein Formula IVab comprises:
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o
o
cl
[Nj
N" o
H,C
\@f%/\c”
o~
N" 0
ri‘l..cH\.,
CH

3

186. A process for preparing a compound of Formula AIVab comprising the steps of:

reacting a compound of Formula Ala:

Cl 0O
\

N XN -

R4 i (Formula Ala)
A
R, N OH
with a compound of Formula Ifa:
Ra

:
E j (Formula 11a)
N

thereby obtaining a compound of Formula Allla:
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j (Formula Allla)

N @

and reacting the compound of Formula AIIl with a compound comprising X-R,,

thereby obtaining a compound of Formula AIVab:
Ry

(Formula AIVab)

wherein the compound of Formula ATVab is suitable for use as a MIF inhibitor,
and wherein:

R, is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R’R”N(CHj),—, wherein x is

2 to 4, and wherein R’ and R” are independently selected from the group consisting of
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16 November 2005

hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituteﬂ arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl;

R, and R; are independently selected from the group consisting of halogen, —Rs, —
OR;, —SR;, and -NRsRg;

R4 is selected from the group consisting of -CH,R7, —C(=0)NR;sRg, —C(=0)OR5,
—C(=0)R7, and Ry;

Rs and Rg are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Ry
taken together with a nitrogen atom to which they are attached form a heterocycle or
substituted heterocycle;

R; is selected from the group consisting of alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
‘heterocyclealkyl, and substituted heterocyclealkyl; and

Rg is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, aryléikyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl;

with the proviso that R4 is not methyl when R; is methyl and R; and Rj are both
hydrogen. |

187. The process of Claim 186, wherein Formula AIVab comprises:
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T/CHS

CH,

188.  The process of Claim 186, wherein Formula AIVab comprises:

I\
© 3]
[Nj
N O
||\i+
N ~o~
>
N 0/1
T.-CHs

CH,

189.  The process of Claim 186, wherein Formula AIVab comprises:
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N
(@]

0
(Nj
|0
H,C N N\O_
/
N 0]

190. A composition comprising a compound of claim 77 in combination with a

‘pharmaceutically acceptable carrier or diluent.

254




