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Chem  275: %Lelsécl:nb%g asa g?ljcoc)ortlcmd courlter regulator and angiogenic factor. As one of the few proteins that is
25  induced and not inhibited by glucocorticoids, it serves to attenuate the immunosuppressive effects of
glucocorticoids. As such, it is viewed as a powerful element that regulates the immunosuppressive effects of
glucocorticoids. Hence, when its activities/gene expression are overinduced by the administration of excess
exogenous glucocorticoids (for example when clinical indicated to suppress inflammation, immunity and the
like), there is significant toxicity because MIF itself exacerbates the inflammatory/immune response. See
30 Buccala ef al., Ann. Rep. Med. Chem. 33:243-252, 1998.

While MIF is also thought to act on cells through a specific receptor that in turn activates an
intracellular cascade that includes erk phosphorylation and MAP kinase and upregulation 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 activity as exemplified by its ability to tautomerize the appropriate substrates

35 (e.g., dopachrome). Further, it remains unclear whether this enzymatic activity mediates the biological
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a variety of tissues and has been associated w th nunerous
cell it is effectively neutralized. A small molecule with this activity is superior to antibodies because of the

fundamental difference between proteins and chemicals as drugs.
Summary of the Invention

As MIF has been identified in a variety of tissues and has been associated with numerous

30 pathological events, there exists a need in the art to identify inhibitors of MIF. There is also a need for
pharmaceutical compositions containing such inhibitors, as well as methods relating to the use thereof to

treat, for example, immune related disorders or other MIF induced pathological events, such as tumor
associated angiogenesis. The preferred embodiments may fulfill these needs, and provide other advantages

as well.
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to treat, for exanple, imune related disorders or other MF induced
pat hol ogi cal events, such as tunor associated angi ogenesis. The preferred
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including sterecisomers, prodrugs, and pharmaceutically acceptable salts thereof, wherein n, Ry, Ry, Rs, Ry,

X, Y and Z are as defined below.
The MIF inhibitors of preferred embodiments have utility over a wide range of therapeutic
applications, and may be employed to treat a variety of disorders, illnesses, or pathological conditions
15  including, but not limited to, a variety of immune related responses, tumor growth (e.g., prostate cancer, etc.),
glomerulonephritis, inflammation, malarial anemia, septic shock, tumor associated angiogenesis,
vitreoretinopathy, psoriasis, graft versus host disease (tissue rejection), atopic dermatitis, rheumatoid arthritis,
inflammatory bowel disease, ofitis media, Crohn's disease, acute respiratory distress syndrome, delayed-type
hypersensitivity, and others. See, e.g., Metz and Bucala (supra); Swope and Lolis, Rev. Physiol. Biochem.
20  Pharmacol 139:1-32, 1999; Waeber et al., Diabetes M. Res. Rev. 15(1):47-54, 1999; Nishihira, Int. J. Mol.
Med. 2(1):17-28, 1998; Bucala, Ann. N.Y. Acad. Sci. 840:74-82, 1998; Bernhagen et al., J. Mol. Med. 76(3-
4):151-161, 1998; Donnelly and Bucala, Mol. Med. Today 3(11):502-507, 1997; Bucala et al, FASEB J.

10(14):1607-1613, 1996. Such methods include administering an effective amount of one or more inhibitors
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vitreoretinopathy, psoriasis, graft versus host disease (tissue rejection),
atopic dermatitis, rheumatoid arthritis, inflammtory bowel disease,
otitis nmasloaz/odrehn' s di sease, acute respiratory distressPeynusSnLmee3

del ayed-type hypersensitivity, and others. See, e.g., Metz and Bucal a
(supra); Swope and Lolis, Rev. Physiol. Biochem 20 Pharmacol 139:1-32,
1999, \Waebgf\ifhs fbvided 9{ ﬁ@gkr%ed'\émbgiﬁrﬁentsﬁ%feraéﬁiﬁ Ik 1 0P pharkddliticalNioripbsition, o
Int. J. Mol.  Med. 2(1):1/-28, 1998, Bucala, Ann. N.Y. Acad. Sci. _
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preferred enpoekxiendtd tolaay bicdctvweipzigmeptide|wherallws ot imaundreatizityarody ast asha Mriegatefons

to induce a conforpptiopal change in MFE and . as such, a | oss of

i m’runoreactafaf\y'ﬁ't?flg'tc 0 n%{qv&le%raﬂﬁgﬁwﬂb@&;_torac?xﬂf?,sor@xﬁ@ﬁbe, when identified by
screeni@g, i dentd {firsemisodieht, 48dmpstnd B plotitedibbdirgrastraturdl F. Thi s parti cul ar
aspect my be extended to any bioactive p pepti de where | oss of

i mrunoreactivity may act as a surrogate for" activity (e.g., cytokine
activity, enzymatic activity, co-factor actNMity, or the like). 10 In a
first enbodi ment, a conpound is provided flavidg a structure: R4 N-Z NA
Y R NX R31 RL or a stereoisoner, a progé)ug, or a pharmaceutically
acceptabl e salt thereof, wherein X is oxy r sulfur; Y includes -NO
-N02, -C(=OR5, -C(=0) OR5, -C(=0O) NR5R6, -NRPC(=0)R5, -NR5SO2R5, and

-S(OnR5; Zis - CH2- or -C(=0)-; misQ, A1 Y. nis 0, 1, or 2, with
the proviso that when nis 0, Z i?é_ ;
d! a

i ncl udes 15 hydrogen, alkyl,
substituted al kyl, aryl, substitu al kyl, substituted

aryl al kyl, heterocycle, substituted_ /e erdﬁy & heterocycl eal kyl or
substituted heterocycl eal kyl, dial k?‘l‘, andclf R'N(CH2) X , wherein x is 2 to
4, and wherein R and R' independently inctude hydrogen, alkyl,

substi t ut ed, ald¥licomaf ¥ brodrd, ¥ FbnsiaceuBlaSictdptabiE Galt thereof, wherein X is oxygen or sulfur; Y
includes -NO, -NO,, —C(=0)Rs, -C(=0)ORs, -C(=0)NRsRg, -NRsC(=0)Rs, -NRsSO2Rs, and —-S(0)aRs; Z is -
CHxor -C(=0)~; mis 0, 1, 0r 2; nis 0, 1, or 2, with the proviso that when n is 0, Z is -C(=0O)-; Ry includes

15  hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted
heterocycle, heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R'R"N(CH2)x—, 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 heterocyclealkyl, and dialkyl; R;
and R independently include halogen, -Rs, —ORs, =SRs, and -NRsRs; R includes —CH:R7, =C(=O)NRsRs, -

20  C(=0)OR;, -C(=0)R;, and Rg, Rs and Rs independently include hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and
substituted heterocyclealkyl; or Rs and Re taken together with a nitrogen atom to which they are attached form
a heterocycle or substituted heterocycle; Ry includes alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl;

25  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 Rs is not hydrogen or methyl when Ry is phenyl, Rz and Rs are both
hydrogen, X is oxygen, and Y is —-C(=O)OCH,CHs; R4 is not methyl when Ry is methyl, R2 and Rs are both

-4-



aryl al kyl, heterocycle, substituted heterocycle, heterocycleal kyl,
substituted heterocycleal kyl, and dialkyl; R2 and R3 independently include
hal ogen, we$2/0942R6, - SRS, and - NR5R6; R4 incl udes - CH2R7, PeTUsQ/NBER6, 20
C(=OOR7, -C(=OR7, and R6; R5 and R6 independently include hydrogen,

al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl, substituted

aryl al kyl, i, K& den, HURH INOHEE fReLRLOGDA N Madigd @kmah W, is 72Akro,
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0 and
atom to whiRels yfegenaX és exygeacney is ophp Qe He(dtednd Rds B dhethylwen iRn i Byl Rz s
het er ocycl Gyqrdgén 6r'?%lb’fgq:§ls%lyd?éqen XS$EGden 448 6 -2{JoydoH.ey! . substituted aryl,
aryl al kyl , “substituted arylalkKyl, heterocycle, substltuted het erocycl e,
het er ocycl eal kylna saerad emiwdiment a @mpoed s pEVYRdihawgiasinclys and RS s sel ect ed
fromthe group consisting of hydrogen, alkyg, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted aryl al kyl, heterocycle,
substituted heterocycle, heterocycleal kyl _Mnd substituted
het er ocycl eal kyl ; with the provisos that [R4 i & not hydrogen or nethyl when
Rl is phenyl, R2 and R3 are both hydrogen ) s oxygen, and Y is
-C(=0) OCH2CH3; R4 is not nethyl when R1 |sNretHyI R2 and R3 are both -4
WO 02/ 094203 PCT/ US02/ 16963 hydrogen, X is oxyq{e and Y is -N02; R4 is
not -CH2CH2OH when R, is hydrogen or X s 7-chloro, R3 is
hydrogen, X is oxygen and Y is -CRz CHB and R4 is not nmethyl when R,
is nethyl, R2 is hydrogen or 7-chlo drogen, X is oxygen, and Y
is -C(=0 OCH2CH3. In a second enbodpient, aNco und i s provided having a
structure: R4 N-Z NA Y R2 NX 1 SIRI or a stereoisoner, a
pr odr ug,5 or a pharmaceutically acceptable salt thereof, wherein X is oxygen
or sulfur; Y includes -NO -N02, -C(=OR5, -C(=0) OR5, -C(=0) NR5RG,
- NRSC( O)R5 - NRESC2R5, and - S(O) niR5:. is - CH2-- is Q, 1, or 2' _i 1;
R el oed! BYHPRGRR: & HPRYE o SpbrrLiReD oSy STt WBerela K erfden St ¥
aryl al kyl, lnEIQde%Uh@tJN'OEIt—GQOfﬂs,)dC@JO?;(Ws;-d(h@)lﬂsﬂ@B‘mse(rOWbﬂR&SOst%d hS(ORROTICH €,
het er ocycl eal kyl or substituted terocycl ea

R R'N( CH2) RHrwhies &itn 0k2:inds 3 RidncludesJpdrogheaiy subititeg) AkyiRanyt ﬁ@@\!}&?&@ﬁtqfv‘ky'

i ncl udeghy diRaRey arﬁlalk')lf'|hetero§}éf35§db§thlfte%41e&|'05)\6|e’ héiér?{dyeleaﬁ&l%r%hﬁéythted ﬁé!&ééytléd%lled
aryl al kyl , heteroc , substituted heterocycle, heterocyclealk

subst i t ut ediakyaad B%W@'@é tRUperein 4 iscP to f‘eﬁnwhefe"RE BhE’ 'P@W’H@Iﬁ’p@%@ﬁﬂ@ﬂeﬂ Ylude

hal ogen, -k, ttut%:‘);k |, aparylal dsubstl{NB alk e’?& dltd%?bst‘t@ﬂzl@@roc FérbdpaEsy!
-C(=0 R, & § ?ry m angBQG ﬁ e e?ldent dy i ncl ud ycﬁ( v
substituted heterocyclealkyl and dlalkyl R, and Ra mdependently include halogen, Rs, -ORs, ~SRs, and -

NRsRs; R4 includes ~CH2R7, —C(=O)NRsRs, =C(=0)OR7, -C(=O)Ry, and Rs; Rs and Rs independently include
15  hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted

heterocycle, heteracyclealkyl, and substituted heterocyclealkyl; or Rs and Rs taken together with a nitrogen
atom to which they are attached form a heterocycle or substituted heterocycle; R7 includes alkyl, substituted
alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and Rs includes hydrogen, alkyl, substituted alkyl, aryl,
20  substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and
substituted heterocyclealkyl; with the provisos that Rs is not hydrogen or methyl when Ry is phenyl, Rz and R;
are both hydrogen, X is oxygen, and Y is -C(=0)OCH,CHs; R4 is not methyl when Ryis methyl, R» and Rs are
both hydrogen, X is oxygen, and Y is -NO;; Rs is not -CH,CH,OH when Ry is hydrogen or methyl, Rz is 7-
chloro, R is hydrogen, X is oxygen and Y is ~C(=O)OCH,CHj3; and R4 is not methyl when Ry is methyl, Rz is
25  hydrogen or 7-chloro, Rz is hydrogen, X is oxygen, and Y is =C(=O)OCH.CH;.



15 hydrogen, alkyl, substituted al kyl, aryl, substituted aryl, arylal kyl,
substituted arylal kyl, heterocycle, substituted heterocycle,

het er ocycweakkyd2p3 and substituted heterocycl eal kyl; or R5pramtiSRE1d498ken
together with a nitrogen atomto which they are attached forma
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20 substityte
substi t ut ed et erocyclie, heter cycl eal kil , and substltuted

het er ocycl eal'kyl ; with the provisos that R4 is not hydrogen or net hyl when
R is phenyl, R ane eRSodlrﬁd’nt?ab@ﬁpbudﬂysCHr@l@dhavﬁ@aﬁruamfgen and Y is

- (=0 OCH2CH3; R4 is not nethyl when R ﬁﬁt hyl, R2 and R3 are both

hydr ogen, X is oxygen, and Y is -NO2; R4 i CHZCHZO—| when R, is
hydrogen or nmethyl, R2 is 7- chloro, R3 |s drogen X is oxygen and Y is
-C(=0) OCH2CH3; and R4 is not nethyl when (R, |Z methyl, R2 is 25 hydrogen
or 7-chloro, R3 is hydrogen, X is oxygen,| and/|Y is -C(=0 OCH2CH3. -5 WO
02/ 094203 PCT/ US02/ 16963 I n aspects of th oend enbodi nent, X i s oxygen;
or Yis -C(=0 OCH2CH3; or Y is -N0O2; or R4 |j \ o)~ [/ orooro/ oro\ In
a third enbodi nent, a conmpound i s prow Ravig a structure: R4 | N,
ZNA Y R NX R3I RL 5 or a?It%

phar maceutical |y acceptable salt

is -NX2; Zis -CH2- or -C(=0)-; mk
proviso that when nis 0, Zis -C(=0-; R "lincl udes hydr ogen, al kyl,
substituted al kyl, aryl, 'substituted aryl, Rigr yl al kyl, substituted

| al kyl I t
VLA P ERERAGNE Fooq RS MBI RN AR XIS Y |
4, and wherNOnZ R‘—CHﬁ@r-F@'( @ﬁdrﬂp@rid@ﬁtmyo |1rml2udtbtlhybd>magbaiwheillfk§/0 £ issGlreH: Rut ed
| kyl | Yl al kyl t t d
ﬁ ot gr o C;l(r:ly éclu%:é%ﬁécf E} qkéla%)qgé'tjul?e% a'Ik I ?Jngl{e eF/V aglal‘ﬂ@ s%ﬁ(ﬂ@éﬁ a@lalk@%%];o'c#ct% e
R2 and R3 isudtitpedickeendchcle, hemdmdhalkhat mgﬁmtedhaérpcyelémﬁl dlaIISREnd RIRY CH%)RJSMEB?renRﬂf
i ncl udes

wherein X is oxygen or sulfur; Y
nis 0, 1, or 2, with the

%_?5) 4, and wherein R' and R" independently include hydrogen, alkyl, substituted alkyl, aryl, arylalkyl,
10  substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and
dialkyl; R, and R; independently include halogen, —Rs, -ORs, -SRs, and —NRsRe; R« includes ~CHzRy7, ~
C(=O)NRsRs, -C(=0)OR;7, -C(=0)R;, and Rs; Rs and Rs independently include hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; or Rs and R taken together with a nitrogen atom to which
15  they are attached form a heterocycle or substituted heterocycle; R; includes alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, 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 R4 is not methyl when R1is methyl, R, and R3 are both hydrogen, X is oxygen, and Y is -

20  NO..
S,
In aspects of the third embodiment, X is oxygen; or Zis ~CH-and nis 1; or Reis ﬁ)i} or

s\ Q o\
o \Oro\Hi}Ol'o ==/ -

In a fourth embodiment, a compound is provided having a structure:
-6-



C(=O NR5R6, -C(=O OR7, -C(=O R7, and R8; R5 and R6 independently include
hydr ogen, al kyl, substituted alkyl, aryl, substituted aryl, arylalkyl,
substi t utwo oanyd2ed kyl , heterocycl e, substituted heterocyclPelI/US02/16963

het er ocycl eal kyl , and substituted heterocycleal kyl; or R5 and R6 taken
together with a nitrogen atomto which 15 they are attached forma
heterocycle or substituted heterocycle; R7 gjcludes al kyl, substituted
al kyl, aryl, substituted aryl, arylalkyl, lsubstituted aryl al kyl,

het er ocycl e, substituted heterocycle, het N}c¥cl eal kyl , and substituted
het er ocycl eal kyl ; and R8 includes hydrogen, afkyl, substituted al kyl, aryl,
substituted aryl, arylalkyl, substituted arwalkyl, heterocycle,
substituted heterocycle, heterocycleal kyl, Nnd"substituted

het erocycl eal kyl; wth the proviso that R4|is Rot net hyl when R, is

met hyl, R2 and R3 are both hydrogen, X oxygen, and Y is - 20 NO2. s In
aspects of the third enbodi nent, K,Hs or Zis -CH2- and nis 1; or
R4 is o/ or oloro/oro\. In afo exodtywent, a conpound is provided

having a structure: -6 WO 02/09420g/P 6963 R4 | N'Z N)n 1Y
R2 N X R3 or a stereoisonmer, a prodrug, orra pharmaceutically acceptable
salt thereof, wherein X is oxygen or sulfur; Yis -C(=0OCH2CH3; Z is

- CH2- or - @Xadbreojsomerj asprddirug lor aphar@aceuticallg addeptable salt thezeof wiherin Kliseoxygemarisultyr; Y ligat

when nis O i -C(=0)::; Rl ihcl u hydr. n [ kyl i fut . kyl ,

Ayl substPEISRGA Sy rarieol s meIb et Favaa o gl s o R bhstsih 2

3 _ubls'L [ ][ ut edg@eﬁegg%?ydh@naﬂmylgiﬂst&laéckarﬂyl, er;yl, mzhmnddéanﬂ,addatkgt ml)?sﬁm;edlae/gllkbdyl :
ia an -, erein x i 0 er ei

i ndepgnélenﬂ‘?t‘ffoqyﬂﬁl ﬁéPé“W%fﬁr%ﬁ@ﬁXJeal'1?&?[0,"3"’@@1@&?% ﬁ@é@‘neda},}%ﬂo?ycg?M', g@'?’g'n Ay |

subst i t ut egren(ZHAL Kihkrein R BloAca@lwhereis ROSIR! ibiepdndastly ericiage/nAd@gen, alkyl, substituted

het erocycl eal kyl , substituted heterocycleal kyl = and &é@l klyl ; FT)<2 a@d.RS

i ndependentkys b AWAIY. srRptbHRdATYIalkeg heterpggie, 59@&@?‘1 heiiocy flgeBpigocypigalky]. sunstied

- CH2R7, - Chatéh b, andCeliafl) REhd R: eehd®htly indde RogeRD-RENDRRE SRy RPNRIRNRI Y

i ncl ude hydrogen 0 al kyl, substituted alky aryl, substjtuted

Kk | L , |,
aryl al kyl , insiydes . eB=QNRERs +5iF0)ORre reFORy @NbRs: Rea9d e ﬂ‘ﬁﬂpéwe”t%%'éq%{i’é@iﬂe@;
het er 0%y C\'M.%?ﬂ,klfdbsut@éadalmbé&li StbsReled QHET HRNGT, GBbditiled HialdiD HeRRcy8, SakRited

t oget h a nitrogen , '
heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; or Rs and Rs taken together with a nitrogen

atom to which they are attached form a heterocycle or substituted heterocycle; R includes alkyl, substituted
alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and Rs includes hydrogen, alkyl, substituted alkyl, aryl,
15  substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and
substituted heterocyclealkyl; with the provisos that R4 is not hydrogen or methyl when Ry is phenyl, R; and R3
are both hydrogen, and X is oxygen; R4 is not -CH,CH,OH when Ry is hydrogen or methyl, R is 7-chloro, R3
is hydrogen, and X is oxygen; and Rs is not methyl when R; is methyl, Rz is hydrogen or 7-chloro, R; is

hydrogen, and X is oxygen.

S,
20 In aspects of the fourth embodiment, X is oxygen; or Z is ~CHz-and niis 1; or Reis ﬁ)i} or
TN A 77N
o ~/ o, W or o =~/ -

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



atomto which they are attached forma heterocycle or substituted
het erocycl e; R7 includes al kyl, substituted alkyl, aryl, substituted aryl,
aryl al kylwosnlseds ut ed aryl al kyl , heterocycl e, substitutesdchatseromyzl e,
het er ocycl eal kyl , and substituted heterocycleal kyl; and R8 i ncl udes
hydr ogen, al kyl, substituted al kyl, aryl, 15 substituted aryl, arylal kyl,
substituted arylal kyl, heterocycle, substitpted heterocycle,
het erocycl eal kyl , and substituted heterocykl eal kyl; with the provi sos that
R4 is not hydrogen or nethyl when R is p , R2 and R3 are both
hydrogen, and X is oxygen; R4 is not -CHICH2 when R, is hydrogen or
methyl, R2 is 7-chloro, R3 is hydrogen, land is oxygen; and R4 is not
met hyl when R, is nethyl, R2 is hydrogen orN7-€hloro, R3 is hydrogen, and
X is oxygen. s 20 In aspects of the fourth enbgglnent X is oxygen; or Z
is -CH2- and nis 1; or RAis o/ or oxa 00X %1/ or O In a fifth
enbodi ment, a conpound is provi deg,ha g a s:ructure -7 WO 02/094203
PCT/ US02/ 16963 R4 N' z N~)n Y \ R3Y or a stereoisoner, a
aIeSIFgllt
=0 R5,R

prodrug, or a pharmaceutically accep t}%er eof , wherein X is oxygen
or sulfur; Y includes -NO -N0O2, -C - A=0 OR5, -C(=0) NRSRG,
-NRSC(:O)RS, -NRESQ2R5, and -S(OnR5; Zis - ' oHe- or -C(=0)-; mis 0, 1, or
2; In ids , o&a st€reoisdmen\a ptbdrtld"ler Jphanriasantidalyedcceplakie sait theseof) whéfein ¥ is-oxfgel prsulfuRLY

i ncludes 5 S u

aryl al kyl, Rd/‘%s‘:’t' ﬁ‘Su"NQ&i g&bﬁél‘;&% é#ﬁetcgg%@{i@/ NR5§{J§B‘ ﬁH%@?ﬁs &Hétgp gﬁgj/gl'se—
hesﬁr ocycl @&l!rl@ LC(eo smltssot, n,toulz eds hat @QQﬂiMthje@ﬁdvisg'th(ajt whleralé Isy)% Z |sa_0(:|=O|R; (;R%‘Mtﬂkk?) X

, erein X is a ' 1 ndepe i nclu ,

hydr ogeh,  iget absuisiu @y sl apikcpbsiuige il cniiiph STETES Sl Fedage Ststtuc
aryl al kyl, h&%@l&l@%fé}o@ycleﬁwp&twﬁéﬂﬁé@@ h&@b@él%&lﬁkyl hed RRWQ)E%&W\ xis 2to 4,

substituted heterocycl eal kyl ,

i ncl ude halaedywherein Rsand R&RQePeUdSP&S inchidey h¥dNR§TR6'kY' F§¥b§t'§'teé a|kyl/ arg,rargalkyl s‘i‘lﬁ%‘é{?ﬂj R5
and R6 i ”d%F}%W%Fe"o%ycle”&ka&ﬂﬁ’edhﬁé@l‘o@ﬁ%r‘het@dcw@akylSédbs‘ﬁfuteﬁ Weterdcyabdiyl andediamdyl; R,

substituted aryl, arylal

and R; independently include halogen, —Rs, ~ORs, —SRs, and ~NRsRs; R4 is OYE) or Oj/‘:>

10 and Rs and Rs independently include hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl,

substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyt;

or Rs and Rs taken together with a nitrogen atom to which they are attached form a heterocycle or substituted
heterocycle.
In aspects of the fith embodiment, X is oxygen; or Z is -CHo—and niis 1; or Y is -C(=0)OCH.CHj; or
15  Yis-NO».
In a sixth embodiment, a compound is provided having a structure:

|
N
[ Ji
W
\
R»

N X

Rj |
R;

or a stereoisomer, 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(=O)NRsRs, -NRsC(=0)Rs, ~NR5SO:Rs, and ~S(0)Rs; Z is -
-8-



substituted arylal kyl, heterocycle, substituted heterocycle,

het erocycl eal kyl , and substituted heterocyclealkyl; or R5 and R6 taken

t oget her wibto/og4203 t r ogen atomto which they are attached frarrusaz/m®ter ocycl e
or substituted heterocycle. In aspects of the fifth enbodinent, Xis
oxygen; or Zis -CH2- and nis 1; or Yis -C(=0 OCH2CH3; or 15 Y is -NO2.
In 8 SiXt DoAIBPULEsaly <3, PW%WN@R&@W@?&.@MW& Ris B! 2 HCOEOR: R, iftded\L1

Z NJ)n a stereol Soner, prodru

phar maceut hysedgery al%é@pﬁt@tm Qik)’b Byt subsitoted ey, arviploh, élllbﬁt'tl)(eq %ﬁ%ﬂ%&b@ﬁﬁo%@e substtyied v

TEL 00 W s o 1B S IS s .

- Q(=0) -; maidwi@reinlR and R2indapendentlp include tmdrogen alky, rsubstitsteg mtsyhi and. antaliey!, Wbéﬁﬁutw is
0, Z isq- géryB& heﬂoc{/'@ %ngﬁﬁ:d g@@?@u i‘e¥|}<y sﬁ%ﬁﬁﬁeﬁh#&r&gclé&:ﬁblyénd Y R,

substi tut cyclte
substituted het erocycl e, heterocycl eal kyI or subst I tuted erocycjieal kyl ,
LY B o@n /

di al kyl, angh &f, WP@ WAISER LR, XORS -3R: L dAd 4NRRANE igh1er
|ndependently “ng%% I %gen Iiy? > g%stltufegqgfky ~oaryl, a yIaIkyI
substituted 5 arylal kyl, heterocycle, substituted heterocycle,

het erocycl g&f Ky hnd ﬁe i éﬁdbﬂtl?%cfﬂ@é ﬁfdﬂﬁéfr{:'aﬁﬂ' &H)!strtute%nékyﬂ az| lél!lﬁstntutﬁ@ ay, Sryﬁﬂlﬁ R3

i ndependent |y 1 nclude hal ogen, - is o
. and R5 &yt awm@beeﬁﬂ@qm 9uhsm¢¢mh%emm B?j@?f’)’d%ﬁkk'y@”d sghfbtstﬂ FQSQfQ?MCIGéIkWyI
aryl, s Ubsgm WheR, tael ogetﬁé? Yitréd rh'tbbben ato'?r‘r'tg%lbﬁ tHeyafk ABhbRokya heté?&:?tﬁ‘é S SitRhitRed

substitute heterocyc , heterocycl eal kyl, and substituted
het er o&§cl &efergyfle. or R5 and R6 taken together with a nitrogen atomto

which th t L -pe |
" choenrs or o RSB SENIE 0 .0 bR e 3 o0
or Yis -Cplf@@@:IZCI—B or Yis - . In a seventh enbodi nrent, a conpound

I's provided havi 'Inrﬁ%e%nt% RH&Enﬂenﬂs a con%g'und is provided having a structure:

t
[ Z
o

AN

15  orastereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein X is oxygen; Y includes -
NO, -NO2, —C(=0)Rs, —C(=0)ORs, ~C(=O)NRsRs, -NRsC(=0)Rs, -NRsSO2Rs, and —=S(0)aRs; Z is -CHz- or -
C(=0)-; mis 0,1,0r2;nis 0, 1, or 2, with the proviso that when n is 0, Z is -C(=0)-; Ri includes hydrogen,
alkyl, substituted alkyl, 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,

20  and wherein R' and R" independently include hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted
arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl; R.
and R; independently include halogen, —-Rs, ~ORs, -SRs, and -NRsRs; R includes —~CH2R7, -C(=0)NR:Rs, —
C(=0)OR;, -C(=O)R;, and Rs; Rs and Rs independently include hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and

25  substituted heterocyclealkyl; or Rs and Rs taken together with a nitrogen atom to which they are attached form

a heterocycle or substituted heterocycle; R; includes alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl,

-9-



N~Z NA, Y R2NX R3RL 15 or a stereoisoner, a prodrug, or a
pharmaceutical ly acceptable salt thereof, wherein X is oxygen; Y includes -
NO, - NO2,wo@mueRb, - C(=0 OR5, -C(=0) NR5R6, -NR5C(=0) R5, PHRAS0ZRS¢3 and
-S(OnMR5; Zis -CH or - C(=0)-; mis 0, 1, or 2, nis O, 1, or 2, with the
proviso that when nis 0, Zis -C(=0)-; R includes hydrogen, alkyl,

substi t ut ed,adrited aryIa’NyV hoseter&gé?eS rsbﬂsﬁhtat@djhe%rrééwe ﬁétéf&c%lé%}kbh ar@%b&ﬁtht’édiﬁé?&'ocyclealkyl

aryl al kyl, heteroc st'it et erocycl et eroc

c
SUDst ¢ ut bamthie ey Vdohylky, RIS AR FRSIES: By R e 2DiEkS. { o
4, 20 and d Y,

substi t ut eﬁé]gr ‘%'? ,Sﬁgtltaﬁﬁ‘egm i ﬁa?ﬁ?& u&ta}ng %(%W ar yfé}E)ﬁE@lW “ﬂi{tﬁgbg\gsfg Ithgt
subst i t ut e84 ihedtbydmggrodreethi whmR:a;pbderulaRzlayd! Rs asamngeraemthSe%@mFb%ﬂak&lls

and di a} ky N i and
_NR5R6: gR4‘“?trﬁrﬁﬁ’&'d@ g’ﬁéﬁgpﬁp%?q@h%%ﬁ%%ﬁdng%& 5%%%,4&@55 "
and R6 i ndbxde:gelecmmemyu Rmslhnﬂbroh&xhhy@yegen aatl X sl -C(=O)0CH.CHuand R« isInetyiethylauhen Riis
substitute A yl, S CIAY | eterocycle

substi t ut 681 ﬁétd@ sohc\f@ée Ork7 cg{oro hl & é%l%ky s Icgd%é%ubstl tuted

het er ocycl eal kyln asgects E&heaseabnﬂi@mbaimt TZd:sgéHheand mist! hor & isHQ(+@)QEHhClaL arYiis eNGwhi ch
they are attached form a het rocycle qr substl uted heterocycle; R7

i ncl udes al kyl, sulfstyt uted?al yl, aryl substfi t )t ed aryl, arylalkyl, -9
WO 02/ 094263 79 St at-ed CBoy] |, heterocycl e,
substituted heterijocycl e, heterocycleal kyl, apd substituted

het erocycl eal kyl ; and R8 includes hydrogen, alkyl, substituted alkyl,

aryl, $Qbst it ut énaighth emeodipient «gﬂWposglgrblg provided dngluginga compreund of thedirss praogieees in
substltute substituted

het er ocycl g%%gﬁn%ﬁ/%hﬁmﬁ%h&“ e%la@l@‘héfryelror&ﬂ&ﬁts not hydrogen or nethyl when
R is phenyl, Rm aaminth RBbosllmentba)methddym‘rfedgem Miaractivily in ¢ pat@tOneed B @ef3s pRddads 5

not nethyl . : Y is -NO2;
not et 1 S50 R e B RO AR GERLegRE, ¥ 1S 02
hydrogen, and Y is -C(=0 OCH2CH3; and R4 i Rmnot nethyl when R, is et hyl ,
R2 is hydrogen or 7-chloro, R3 is hydrogen, land Y is -C(=0O OCH2CH3. In
aspects of the seventh enbodinent, Zis - 1%\ zand nis 1; or Yis
-C(=0)OCH2CH3; or Y is -N02; or R4i0 /ono oro/ oro\. 10 In an eighth
enbodi ment, a conposition is provided in J,leg a conmpound of the first
enbodi nent in conbination with a phar mace ically acceptable carrier or
diluent. In a ninth enbodinment, a nethod fqgg reducing MF activity in a

patient in need thereof is provi d}e{d, A
2
N X
Rj I
Ri

15  or a stereoisomer, 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(0)xRs; 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(=0)-; Ry includes
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,

20  and wherein R" and R" independently include hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted
arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and- dialkyl; Ro
and R; independently include halogen, —Rs, —ORs, -SRs, and -NR:Rg; R includes -CH2R7, —-C(=O)NR:Rg, ~
C(=0)OR;, -C{=0)R;, and Rs; Rs and Rs independently include hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and

25  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 alkyl, aryl, substituted aryl, arylalkyl,

-10-



including adm nistering to the patient an effective amunt of a conpound
having the structure: RA N-Z NA Y R NX R31 RL 15 or a

st er eoi soNen2/0m2pF odr ug, or a pharnaceutical ly accept abl ersalusot/iseof ,
wherein X is oxygen or sulfur; Y includes -NO -N02, -C(=0 R5, -C(=O)O?5,
- C(=0) NR5R6, -NR5C(=0) R5, -NR6SQ2R5, and -S(QnR5; Zis - CH2- or -C(=0)-

mis O, 1 r rs
"ot oy B Rty it A6 gk B80S

aryl, ar y| &hd InCle%sIWF@QSPDedeérSyDS@IUle?IalkY'h@fvle!S@éW‘Pdearyls amglaliyl.t Sybsdituted arylalkyl,
het er ocycl ieterla%lg rsQEsYtﬁtle@ﬁété%clyclé) E%&b@é@a’lk&luérﬁ%@ﬁﬁt@& I%?e\‘&kcﬁéﬁ&%th thidipRabi gdélthat and

R R'N( CH2) erein X wherei n | ndependent |y
i ncl ude hydh @g@hhydmwwr methybwhen tRatserheryl, IRy land Brapé botta hydragerk W is oxyaers and Ytised

aryl al kyl | HC _
substi tét e(§| %@e}?g% ct i n@%ﬁﬁ/l @%ﬁqaﬁ tf'ﬁ F?%}{%Fare Ebﬁ* %Bgndg%ﬁﬁ@éhﬁng\( ®
| gz:l (l; ;1& Rggg\@gmss neRBHzGH@RS7 when%hy@ageh ?;8NEBIR6R2 igActilong Ruid emrogwm?qugen ar|1d Y
- = . n | n e
nycr open. & -GHODERHER P Sl A RTE melbd, B 2R R oot
ﬁg?st i tut FdX)?EylbmmyLC( dm)ercafu{eyfl e, dsEbIst ituted het elrocycl 25

erocycl eal ky u | et.eroc L OF a
together with a'hf %P@&g'ﬁ fsé’ﬁov'tdﬁ%@ @{ﬁag’gd?f?é@ﬁ}% ol %W?‘Hn%%()(ﬁ% i
het er oggcl mcmaingsadhmtstetmgtt@mle hmm érﬂéﬁ&é@h@amdﬁﬂt of thetompemd af theyfirst ershoblisientt ut ed
al kyl, aryl, substi tu\}en me oy 0] VP 02/ 09t42(')1 ck'?ﬂ/w%rsn%léoldfs 63
substituted arylbpk§pY s Iae B%P yidpddler trating  S5RIG Shee
het er ocycl %ﬁh&rholudmgﬁdnﬁmﬁﬁﬁwg {olﬂ’(e%ﬁhmbl% @ﬁé@M@h&ﬂhl df e com mdj ome frﬁtféhlbdﬁﬁent
hydrogen, al ky stituted al kyl , .Substitute

substituted arylmpiyalth e”!’?@@"@?%c@&‘?’ho‘j 5 LPB’%"E"FQ fot E"r‘f“%?’g‘f’"&?cgcﬂ \‘:‘arm)("“deh animl,

het er ocycl ¢l admﬁﬂ%@nrﬁ;‘{@fﬁé hﬁlrh'él Srdef‘@éifﬂ/@érﬁlﬁib(t%t tﬂe% bind Wtﬁel’f rét BfboBin@] sos t hat
R4 is not hydrogen or

g/ I s phen R3 are both
hydrogdf, Xis Mentfanra ogimes, a@eMQ@)pmﬂeéostfeam qagcenHra wmiblppdegiainary

I's methyl, | 2, R4 is
ot oD CH érg@'dlﬁ:ﬂmﬁéteﬁﬁg% ﬁ%r?rgé? éﬂéﬁg?ﬁé‘amoﬁ?} o?th@é&}ﬂﬂ&md oﬁm g}gﬁlb%grsnerwo

hydrogen, X is di)(iy@mef&mmbﬂdlmpﬁ afﬂﬁ(“ﬁd))smwg treamawe fP%’"‘ﬁQﬂ disfiessyndrempedm R1
I s met hyl Y
o oy 20y oanpEecRE R ARE Boflina Sl o fPint AR ol B o B
i nf | anmat i @mbédimeat. war m bl ooded ani mal , 10 i ncluding adm nistering to the

ani mal ,gn ef fect y g AR lé.”ﬁf)odf?rfent% Q?neﬁﬁm%mﬂeoqu ﬁéﬁﬁgfgnri%mﬁ%ﬁms%mn a warm-

blooded animal, including administering to the animal an effective amount of the compound of the first
embodiment. In aspects of the fifteenth embodiment, the inflammatory disease may include rheumatoid
arthritis, osteoarthritis, inflammatory bowel disease, and asthma.
In a sixteenth embodiment, a method is provided for treating an autoimmune disorder in a warm-
25  blooded animal, including administering to the animal an effective amount of the compound of the first
embodiment. In aspects of the sixteenth embodiment, the autoimmune disorder includes diabetes, asthma,
and multiple sclerosis.
In a seventeenth 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 first
30  embodiment.
In an eighteenth embodiment, a method is provided for decreasing angiogenesis in a warm-blooded
animal, including administering to the animal an effective amount of the compound of the first embodiment.
In a nineteenth embodiment, a method is provided for treating a disease associated with excess

glucocorticoid levels in a warm-blooded animal, including administering to the animal an effective amount of
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In an el eventh enbodi ment, a nethod is provided for treating septic shock
in a warm bl ooded aninmal, including adm nistering to the aninmal an
ef f ect i vewarmon20of the conmpound of the first enbodi ment. pca/usot/v®b3t h
enbodi ment, a nethod is provided for treating arthritis in a warm bl ooded

animal, including adm nistering to the animal an effective anmount of the
conmpound Of(the cBrﬁpofuhcf & the SRPQHOATRER: - In 1P adpBet 8f tﬁé‘ﬁlﬁeb%ﬁﬁ‘élhbo@méﬂdthé@wase i@CisRnged
is provided for treating cancer in a warmblooded aninal, including

adm ni st er idisgpse.o t he ani mal an effective anmount of the corrpound of the
first embodi Menty ,nlohenfett %ogﬁgrﬂtahneﬂm?%% (?Uﬁé?ltfor detedthd Q%edt%aﬂﬁdﬂ‘u’lht@selqlﬂa&fwty,
treating acute respiratory distress syndrome in a warm bl ooded ani nal

i ncl udi ng éndhling contactingr@sample condainingiMiawithaan agent, ansk deteeting the ability Qfﬂhetaﬂ@t@@}?ﬁ%d
ot ovi ded 1 &7 DFEEAMATE et ol Bt b0 BnEUIRe R gloct PN et

i ncl udi ng ambnannbody &ra mgnotlonat hrélbwjml rirahn aspeatfof the ttivantietn embadiment M!Hmecluﬂewﬁ@lgmd
of the first pects of the fifteenth enbodi nent, the

i nfl ammat orpgfte(lfsé%u a"krgﬁ%ar‘tsﬁ@ﬁrﬁge rheumatoid arthritis, osteoart hri tis,

i nfl ammat ory bouwed twdmtysﬁmtsmbodﬂrnedt asitthotds prbvided fos usntgaeﬁrtbﬂy binding d$ armrrogateanan@t hod

ded f t t i di d i 25 b .
i el + 1 SEFRGD S0 AaCRe it T kL eV Pl dtilhe SRS
conmpoumd oOfwith b@usbedtﬁtmod(ﬂatfﬁg)dgeﬁledfthwtactlngl the ppigebtiie Gith & menaziond! entibddy, adidetetitingeant
t he autoi ne di sord i abetes, asthma, and multiple sclerosis.

i ncl udes
In a seventZ&RMNA &M ghﬁﬁﬂw,eﬁaeﬁﬁﬂﬁéﬁa?@t%row ded for suppressing an i mune
response in a Waidwedd) $266h8EmbudinieRt a compeUntl BipRdidaichavimg Sstradtirelg t o t he ani nal
an effective anount of the conpound of thg first 30 enbodinent. In an
ei ght eenth enbodi ment, a method is provide#i for decreasing angi ogenesis in
a war m bl ooded aninmal, including adm nisgering to the aninmal an effective
anount of the conpound of the first e dimeat. In a nineteenth enbodi nent,
a nethod is provided for treating a di Jease associated with excess
gl ucocorticoid levels in a warm bl ooded~aniJfh, including adm nistering to
the animal an effective anount of -11 WON0O2/ 094203 PCT/ US02/ 16963 t he
conpound of the first enbodinent. In an agpect \Pf t he ni neteenth
enbodi nent, the disease is Cushin j In an twentieth enbodi nent,
a method is provided for detectgn hat nodul ates MF activity,
i ncl udi ng contacting a sanple cénil with an agent; and detecting
the ability of the agent to m)dulg by>xdetrinm ning a differential
ability of an antibody to bind MF3 In an aspect of the twentieth
enbodi nent or&!&l@re«%bhieb@fﬂbédd@ oPa ﬁﬂéfﬁ%ém@w ac@éblabl@@db’therédﬂ Mé’relas(pﬁ@éygeﬁfor $urer; Y

twenti et h enbodi nent udes fu pr o or variants
t her eofi5  includes -NO, -NO, -C(=O)Rs, —C( O)ORs, —C( O)NRsRe, -NR5C( )Rs —NRsstRs, and -S(0)uRs; Zis -

CHzor-C(=0)~; mis 0, 1, 0or 2; nis 0, 1, or 2, with the proviso that when nis 0, Z is -C(=0)—; Ry includes
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted

heterocycle, heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R'R"N(CHa),—, wherein x is 2 to 4,
and wherein R' and R" independently include hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted
20 arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl; Rz
and R; independently include halogen, -Rs, ~ORs, —SRs, and -NRsRg; R4 includes ~CH:zR7, =C(=O)NRsRs, -
C(=0)OR;, -C(=O)Rs, and Rs; Rs and Rg independently include hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and
substituted heterocyclealky!; or Rs and Re taken together with a nitrogen atom to which they are attached form
25  aheterocycle or substituted heterocycle;
Ry includes alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; and Rs includes hydrogen, alkyl,

substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,

-12-



In a twenty first enbodinent, a nmethod is provided for using antibody

bi nding as a surrogate marker for screening for an agent that nodul ates
t he acti woy2/0%4288 pol ypepti de, including contacting the peCypspl/icdes 10
wi th a suspected nodul ati ng agent, contacting the pol ypeptide with a
nonocl onal anti body, and detecting a differential activity of the

pol ypept | d%et@@&y@lﬁélk&?aﬁdosuﬁstlfﬁféﬂhété}bcycléd’kylawffhvkﬁ’éqﬁrc‘/wsﬁéafﬁ51”@4 iERdR rd"g’&nér me@hyl when
conpound is provided having a structure: N_X-R,

or a steredsahayl, Rzanqo%@@rbeﬂj hydgagen XWY%@E@( schlF Pp%@%@;;mm&w when Ry s

oL, R P S G

- C(=0) - ;or methys Rpis 7-thlorg,Rs 3; hychioges X0s oxygen gpd Yis -%@)@CHw@a,@ndaf&a isngt mﬁ@w W'Wﬁ@m n

O Ayt ke plfoag S D B BATR s Gkl g PUELDIAETE V1 =T

substituted hetlrearMetmcthtei enthedineend e pohpoaidigmrovised kavipg @ studtiied het er ocycl eal kyl ,
dial kyl, and R R'"N(CH2) 1, wherein x is 2 0 4, and wherein R and R’
i ndependently include hydrogen, alkyl, su $tituted al kyl, aryl, arylal kyl,

substituted 20 aryl al kyl, heterocycle, gkl tuted heter ocycl e,

het erocycl eal kyl, substituted heterocy I , and dialkyl; R2 and R3

i ndependently include hal ogen, -R5, -ORS, -/%S, and - NR5R6; R4 includes
-CH2R7, -C(=O NR5R6, - C(=O OR7, -C(=0 Wd R8;: R5 and R6 i ndependent |y

i ncl ude hydrogen, alkyl, substituted aIkyN, aryl, substituted aryl,
aryl al kyl, substituted aryl al kyl, heterocycle, \substituted heterocycle,
het er ocycl eal kyl , and substitute al kyl; or R5 and R6 taken
together with a nitrogen atom t
het erocycl e or substituted hetero | udes al kyl, substituted
al kyl, aryl, substituted aryl, arw arkyl, NsSubstXtuRed aryl al kyl ,

het erocycl e, substituted heterocyéle heterocyclealkyl, and substituted
het er ocycl eab kyregisomaria R@diug ot aiplasnadoguticatig@eneptahle legi thereof unbsrein Xus @xpgealoksufyr, Y

Subst i £ut edERar SO, S R0 TR Bl r s oA s -
het er oqgcl e, kyd is 0andr S"UhSU;I RMﬂio&ﬂesH&tiregeOpalel eubstkiytéd alkyl, tatyl, slibstityedoaryl sapgaltyhat :
yr ogen.  RSIGH GuRk Jelroies SEaurs et ks PpgE PR SRRGT MRkl <

met hyl , R2 damg, dR&Ram"rqcmL FwhBigi X QOB 4, éﬁd lmser@imm R" maurbermentty mc|b&2ﬁydragbn; #kynot
-CHZCHZC]—I when R hydr oge ? hi OJ % r\édroa%(P X
o miyed gk el DS Ay e, heroste. SRR (hiespore, RertOHEAS

substituted heterocyclealkyl, and dialkyl; R, and R; independently include halogen, -Rs, -ORs, —SRs, and -
15  NRsRg Rsincludes —CH2R;, -C(=0)NRsRs, -C(=0)OR;, -C(=O)R;, and Rg; Rs and Rs independently include
hydrogen, alkyl, substituted 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 substituted heterocycle; Ry includes alkyl, substituted
alkyl, aryl, substituted aryl, arylakyl, substituted arylalkyl, heterocycle, substituted heterocycle,

20  heterocyclealkyl, 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 provisos that Rs is not hydrogen or methyl when Ryis phenyl, Rz and Rs
are both hydrogen, X is oxygen, and Y is -C(=0)OCH:CHs; Ry is not methyl when Ryis methyl, R, and Rs 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-

25  chloro, Rz 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, Rs is hydrogen, X is oxygen, and Y is -C(=0)OCHCHs.
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5is nmethyl, R2 is hydrogen or 7-chloro, R3 is hydrogen, X is oxygen, and Y
is -C(=0OCH2CH3. In a twenty third enbodi nent, a conpound is provided
havi ng a woraot42zoe: R4 N~Z N ))n R 2 R3 N X-R or a stePedsonsiss a
prodrug, or a pharnaceutically acceptable salt thereof, wherein X is oxygen
or sulfur; Y includes -NO -N02, -C(=OR5, -C(=0OR5, -C(=0) NRSRG,
-NRSC(=O) RS, - N> 28 dRbof t@ﬂﬂemﬁh@)éﬂﬂ%édlme%t IR is” -NtﬂzcﬂadmzNoEHszSoﬁx isloxyge; oY ig»-i S
1; R includes hydrogen, alkyl, substltut ed a , aryl L substituted aryl,
aryl al kyl, substituted arylal kyI 8 ocycl € stitpted hetefodycl e,

het er ocycl EHOCHOF;, SIS ING,Lur Rels et , or odi | gr c@n R'N( CH2) X
, Wherein x is 2 to 4, and wherein{R and i ndependent |y ing¢l ude
hydr ogen, al kyl, substituted al kyl, aryl, arylal kyl, substituted
aryl al kyl, het enmgﬂeﬂtpfpur&lebnsmdmaat ecbnipeaneiswmédmawm ﬂmcim'y.cl eal kyl ,
substituted heterocycl eal kyl, and dial kyl , R2 and R3 i ndependently include
hal ogen, -R5, -OR5, -SR5, and 15 NR5R6; i ncl udes -CH2R7, -C(=0) NR5R6,
-C(=O OR7, -C(=OR7, and R8; R5 and R6 ingependently include hydrogen,

al kyl, substituted al kyl, aryl, substit tea\aryl , arylal kyl, substituted
aryl al kyl , heterocycle, substituted hdterocycle, heterocycleal kyl, and
substituted heterocycleal kyl; or R5 an en together with a nitrogen
atomto which they are attached form a heterocycle or substituted

het erocycl e; R7 includes al kyl, substituted alkyl, aryl, substituted aryl,
aryl al kyl , substituted arylal kyl, < substituted heterocycle, 20
het erocycl eal kyl , and substi tuthd_lhet erlocycl eal kyl ; and R8 i ncl udes

hydr ogen, al kyl, substituted al kyILl aryl,, bstituted aryl, arylalkyl,
substituted arylal kyl, heterocycl Ubst'NCut etxreRer ocycl e,

het er ocycl eal kyl , and substitut ed het er ocycl eal kyl ; with the provisos that
R4 is neét myaiitagmamerraprednhwbr awharmadautichlly aq:tbﬂﬁtyd salt fR@reafnﬂheEiaXﬁamxggeborcs}quur Yis

ety e GRS s e o D% ¥ & g de2 AR wrave PRt 0,2 oy

- CH2CH2OH wo@o)Rm inSluday Biydrgen) alkyl, sﬂ&tnhtyd alkyRaryl, SubétiteSd srhl amamyl Ristitedrargbitiggen,
X is oxygen R4 is not rret hyI

R is hydrhétﬁrg?YC'Sr sybs&tﬁtgq)r%?ter%gzlq sheltfalr&}‘%@ﬂ orx SP@“%'ﬁ‘ilg%ﬁmcéﬁle?a'kW d@ﬁy!

- C(=0) OCH2 RN CH;)x3 Wiereiha( |9@$2@§ndWKeH@3dle@%3pehdbnﬂ$slmé Sydedgert, B@I ts\@&ﬂthféd
third enbodi rrent IS - NCH2CH2CH2N( CH3) 2; or IS oxy

C( =0) odfCralsyl. Y. awl@"@ﬂ sphsttutecharylaly!, ihgteracyplp, S@b%wtes hgferogycte, ﬂwte&’cxc{ﬁém fu'?SBthP*i h
enmbodi Ment e @robRERIRHRRY bifikyP'RY4hd REInQ@ANBEy TRl MfidgtH, €Rs, ~ORs, -SRs, and —NRsRs;Rs
includes ~CH2R7, —C(=0)NRsRg, -C(=0)OR7, -C(=O)R;, and Rg; Rs and R independently include 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

15  atom to which they are attached form a heterocycle or substituted heterocycle; Ry includes alkyl, substituted
alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle,
heterocyclealkyl, and substituted heterocyclealkyl; and Rs includes hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyi, and
substituted heterocyclealkyl; with the provisos that R4 is not hydrogen or methyl when Ry is phenyl, R2 and R;

20  are both hydrogen, and X is oxygen; Rs is not -CH,CH,OH when Ry is hydrogen or methyl, Rz is 7-chloro, Rs
is hydrogen, and X is oxygen; and R4 is not methyl when Ry is methyl, R, is hydrogen or 7-chloro, R; is
hydrogen, and X is oxygen.

In aspects of the twenty forth embodiment, X is oxygen; or Z is -CHz and n is 1; or R4

iSo /oro =/ 0ro /oro =/,

25 In a twenty fifth embodiment, a compound is provided having a structure:
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RA N~Z N)nY R2R3NXR 5 or a stereoisoner, a prodrug, or a
phar maceutically acceptable salt thereof, wherein X is oxygen or sulfur; Y
is -C(=QyQ0RAIZ Z is -CH2- or -C(=0)-; mis 0, 1, or 2pCm/uss2/0:963, or 2,
with the proviso that when nis 0, Zis -C(=0)-; R includes hydrogen
al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl, substituted
aryl al kyl, heterocycle, substltuted het erpcycl e, heterocyclealkyl or
substituted heterocycl eal kyl, dial kyl, and R R'"N(CH2) X-, wherein x is 2 to
4, and wherein R and R |ndependently NLyde hydr ogen, al kyl, substituted
10 al kyl, aryl, arylalkyl, substituted [ary kyl, heterocycle, substituted
heterocycle heterocyclealkyl substit ted eterocyclealkyl and di al kyl ;

- SRS, and - NR5R6; R4
C( 0)R7 and Re; R5 and R6
slibsti twted al kyl, aryl,
al kyl , heterocycle,

R2 and R3 i ndependently incl ude hal ogen,
i ncl udes -CH2R7, -C(=0) NR5R6, -C(=0) 0?7
i ndependently i ncI ude hydrogen, al
substituted aryl, arylal kyl, substi
substituted heterocycle, heteRy nd substituted

het erocycl eal kyl ; or R5 and R6 ta with a nitrogen 15 atomto
whi ch they are attached forma hegrgrocycl b' or SEBsRit ut ed het er ocycle; R7
i ncludes al kyl, substituted alkyl, aryl, substituted ary yl al kyl ,
subst i t ut ed AFSEAIOMEN 2 PG pb%rw@m@ceuw acpapiaple galt{haresf, %efe'n &,is oxygen or Sulir; Y
het er ocycl Gal, bl NoAIND, SERBIA _@ge;bﬂel&roaﬂmﬂé et SR, AR, IR ng@ Zis -
hydrogen, al kyl, subst’itut ed Kyl . substituted aryl, "] li
substi tut edJHa-r(yI-é( Y m st lepod yids &1, e with WQP@dS%@Qt%@b'g/@I%Z is - vis -

L e 0 N T S R e

hydr ogen &ihieR7 X-G(30)tRyRg e18{=0Rri sC(ROIR7, -aBHRCHR2 GRH Rl éndepiRndently inglude digdsagerralkyl,
nmet hyl , o i . ,
ot o AR B o ) B S B, R R,
Xis oxygertnetefocyclaailgleemdssubﬂtitutem beté¢roayciéajkylf @R BndeRyttakeh togstiter witk a ritrogeqyatpemtp wbich Z
is -CH2- and n i Lor R S iso /.Qr or s 1 or 0. 2 n ty
F511h enbodihai Atached Bim 8 g dpie st Sursiin Reionde S rpPlie e SRsthlis g 501
02/ 094203 RbEfitlied 211 ari9laikyl, sdstitufslt ZArylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and
substituted heterocyclealkyl; and Rg includes hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl,

substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl.
In aspects of the twenty fifth embodiment, Z is -CH and n is 1; or Y is -C(=0)OCH,CHs3; or Y is -

NO; or Rs |soﬁ)i) or o\s):> Y[) jp

15 In a twenty sixth embodiment, a compound is provided having a structure:
R4
Y
XX
Ry~
k/ = =
R N X_R1

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein X is oxygen or sulfur; Y is
-NO2; Zis -CHy- 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 hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
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N))nY R2 R3 NX-R or a stereoisoner, a prodrug, or a pharmaceutically
acceptabl e salt thereof, wherein X is oxygen or sulfur; Y includes -NO
-N02, - C(wO)RB9420C( =0 OR5, - C(=0) NR5R6, -NR5C(=0) R5, - NR5BOIRB02/aied3
-S(OnMR5; Zis - CH--- or -C(=0)-; mis 0, 1, or 2, nis O, 1, or 2, with
the proviso that when nis 0, Zis -C(=0)-; R is 5 NCH2CH2CH2N(CH3) 2; R2
and R3 'nd%%ﬂﬁ@dﬂe'te)c’c:}(c}'cﬁbcﬁ%&ﬁ'k@?%gstm%hetergzy)é\'ealk%ﬁmw QMRNW wifein x

i ncl udes -

d R6
i ndependentd 3o ﬁ@@@éerm&r angen, indgpaagantly ln@JuﬂSshYﬁ’fPQfﬂe%ithISRR?t'tUteQaﬁ'W aryl, arylalkyl,
substi tut eg fit¥thd y ' ﬂét!%%)(cle %Htgﬁtbtle? h&f%yﬁé }ﬁété\'l)éwéalkylh%ﬁﬁtﬁé&%ﬂe%cyclealkw and

substitute etero et'erocycl e substituted
het er ocyc| dialkkyRz; and R iRBepgndentizanaudk daaiogeogéis thRs vaRh agd niNRsRe dfe fclgdes nCH&Rmwhi ch

el uged a0e Ry QDI ot SR Gion? HoRchR Mo PR RN S, Slojups

substi t ut edlkﬂr yang | Isqblstjtutetbtaeﬂ oarylalky, sghmtgted t anylakyl, hé@terocwdglcls@stltuted heterocycle

nvarogen,  Speomceaihdy ST ey R R boey@Eto ks RS e

substit ut edhewa;el atthdtigd forrinatheiemcyﬁleloesubsmllﬂeu hetandcgate; e inelndes yatikylesubstituted alkyl, aryl,

ety el o BB S BRIRRKAAS e b5 el oo,
IS g o0p MNGtitatedHbterdyoaRyl; Cahd)Re]mcIuliés/hydrbgeﬁ alkyl1subdtituted alkyleant, sutsiitutedaryl, aryIaIkyI
a struct

mbodi t
SR N x RouiE BYRRE orndter. s e poerbosFeati e by feerbivbl o
salt t her e @it thWﬂr@V@ltﬁatF&@ ot mequﬁmbnm is fethfl LR, and'Rs @ both Naibigen, adsX is &yten. or
-C(=0)-; mis Vi so,t hat vvheglls_

0, 215 - O 0) - n fbec o Tt )uardiguene i kﬁwacﬂéka@ Niche 8 sidgtoen 4f
substituted aryl aryl al kyl , s , ycle, -15 WO
02/ 094203 P 2/ 16%6 het efQocycl eal kyl or

/U&O i
subst i t ut et AP 5y AR o5 i %P g ' <, Wherein x is 2 to
4, and wherein R and R" i dependently i ncl ude hydrogen, al kyl, substituted

al kyl, 1§r yl. ar ¥A aa‘rl\nllér}{)l seventh embodiment, a compound is provided having a structure:
R4

N

\LN/

X'_—R1

or a stereoisomer, a prodrug, or a pharmaceutlcally 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, -NRsSO:Rs, and —S(O)Rs; Z is —
CHzor—C(=0)-; mis 0,1, 0r2; nis 0, 1, or 2, with the proviso that when n is 0, Z is -C(=0)-; R1 includes
20  hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted
heterocycle, heterocyclealkyl or substituted heterocyclealkyl, dialkyl, and R'R"N(CHy),—, 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 heterocyclealkyl, and dialkyl; Rz

and Rj3 independently include halogen, -Rs, -ORs, -SRs, and -NR:sR¢; R4 includes oﬁ ,
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substituted arylal kyl, heterocycle, substituted heterocycle,

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

i ndependew0log/op4203 ude hal ogen, -R5, -ORS, -SR5, and - NRSR®LCTRA0/mdbaides
-CH2R7, 5 C(=O NR5R6, -C(=0)OR7, -C(=0)R7, and R8; R5 and R6 independently
|nclude hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
aryl al kyl, sub tuted I al kyl, o terocycle substituted heterocycle

{oget het Witk A + Taganat B ie i crl 3 i epescenpy BueE TR, Ay, SREfes

het er ocycl e ar substi ut ed heterlocycle; R7 includes al kyl, substituted

| kyl I Lity ed | kvl i
Eﬁet )e/r ocsg?/élkyl's@ E tS flib H%’r )ellar()fl(a,@yé él%smtfder%t@@f ggﬁlﬂ%{&yglear Xd h"g‘“y te oc\{Cut ed
het er ocycl eaérkgybleall@n%dRBbsntutedl hetkestydiaatilyl cog Bnand &8s kayen, towtmblswlﬂwtamttregbnalokyb whietr y|

bstitut bsti t ut | al kyl :
Sbett ot Hefiat Bt o8t Sermngh R it hobateRL Y oS BB s sy, ay
het er ocycl eavstitytéd arylaryikikyl, kebsptutey ihalky teroRklel substiitedietdichclepheterodiiiedliyl, and

Tuenty si xERPUHBLAFTEIPaRen) & Rpppuaieroaly By ues b, EXBRtaet i o

g\ o p\ Gidtitutedlyldkyl, Retekocydh, sUBétitite h@teib&yaleﬂhl;{ero@fcleélkw)hndJsu(;stliute@heté)ocyclealk@l In a
twenty sevent h enbodi nent npoun ructure_. R4

i s provide
NNZ N)nY R bapegispithe hsntgseaenﬂw"g%m%&ér?@?”z%a 'Heg%rgo&dwage" or Zis -
phar maceut lcggjalny,,gqc&msajq;k.@ Ga.tH 8iENo, Wherein X is oxygen or sul fur; Y
i ncl udes - NO, -C(=O R % “C(=0) OR5, -C(=0)NRSR6, -NR5C(=0) R
- NR5SCOE®R5, and Jrs(@ymfmghttzem@dxmer@.qzmetmd |smgvﬂgg rreﬁqqngwt}facj_wty@ra @tleqtllnﬂ‘ge(b
1, or 2, , es 20
hydr ogen, M*EO{I H&udﬁ’i stdlm?ét}%rrg %tt eregﬁ%“@s?ﬂg"s“'tt ?ftagﬁﬁepggid;h;w@]tgééyﬁgﬁﬁyl
substituted aryl aI kyI heterocycl e, substRt¢uted heterocycle,
het er ocycl eal kyl or substit ut ed heterocycLeaIkyI, di al kyl, and
R R'"N(CH2) x-, wherein x is 2 to 4, an ergin R and R' independently
i ncl ude hydrogen, alkyl, substituted allkyl, pryl, arylal kyl, substituted
aryl al kyl , heterocycle, substituted hetlerocyg)e, heterocycleal kyl,
substituted heterocycl eal kyl, and dial ky[N"R2 and R3 independently include
hal ogen, -R5, -OR5, -SR5, and - NRSR6; R4 i ncl udes 0 -16 WD 02/094203
PCT/ US02/ 16963 S- 0 o

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein X is oxygen or sulfur; Y
includes -NO, -NO3, -C(=0)Rs, —C(=0)ORs, —C(=0)NRsRs, ~NRsC(=0)Rs, -NRsSO:zRs, and ~S(0)xRs, Z is -

15 CHror—C(=0)=;mis0,1,0r2;nis0, 1, or 2, with the proviso that when n is 0, Z is -C(=0)-; R1 includes
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 heterocyclealkyl, and dialkyl; R,

20  and R; independently include halogen, —Rs, —ORs, -SRs, and -NRsRg; Ry includes ~CHaR7, ~C(=0)NRsRs, -
C(=0)OR;, -C(=0)R;, and R, Rs and R independently include hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and

_ substituted heterocyclealkyl; or Rs and Re taken together with a nitrogen atom to which they are attached form

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

25  substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl;
and Rs includes hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
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00, and o ; R5 and R6 independently include hydrogen, alkyl, substituted
al kyl, aryl, substituted aryl, arylal kyl, substituted arylal kyl,

het er ocycWwe,02ee283 i t ut ed heterocycle, heterocycleal kyl, aoa/tsobsts: ut ed
het er ocycl eal kyl ; or R5 and R6 taken together with a nitrogen atomto which
they are attached forma heterocycle or substituted heterocycle; R7

i ncl udes akhkybeycls, %b&htht%dlﬁ%c?dlekHéterocﬁé’lédkyl and Skbaited Héteﬁﬁyo@éwl witfthi balisos that
substituted arylal kyl, heterocycle, substituted heteroc

Do beucl Bamdpl MIHRr orduSt WEn Re AR APLIRGER Ry TRER, M Prgsny A s -
hydr ogen, '(-bY(bCHﬁHPﬁI i hetthRByiahky Ryis ﬁ\EtWI R, ShPR1drd bbirafdeden! X isakpgedlaky Y is -

substituted arylal kyl, heterocycle, su bstituted heterocycle,
het er ocycl &% Ryis notaiH:Coe@tb when 7 ie Bydraenar gteli) Reds kghioro, Rejs @57@@1 & isgpygemand Y

twenty even ghrgﬁdls@%éﬂ STBIR, .sﬁ%atm hyrmgégdgg%gh@%gﬁaragengn afﬂdros ROXWfifidgen, Nis Z

is - I's - a twenty
ei ghth enb@mgemdela—Gfe@ ﬁ@tlzCHs provided for reducing MF actl VI ty in a

patient 1n need 4 RRh§ Sfm drBlrhel AncE Y aIEE PGk YRR BluaRiooed.

effectl ve anount 0 avi ng e structure:

“i,,, R3 Nadm&, induding aslmetstemgsm\eramml P eftdctive amount of the aammpagrdLaf itheativengy eighth
accept abl e %’ B ereof, wherein X is oxygen or sulfur; Y includes -NO
-N02, - 6?‘ =0 OR5, -C(=O NR5R6, -NR5C(=0) R5, -NR5SO2R5, and
- S( O) mlRS Z i s Ina thitietBldhbodiment, €fveBd is provides f@ tredting snptiQshocrk in &wm-blbpded ani@al,
with the provi.so t

ot ey DT AR engS e Shtel artepdiyd o comeSiig bt T So BRRRR,

aryl al Kyl , het enrog yhirly dirst emtiogitneritud methodhie bevided\ferl teatin ettteitio mywaaibloyded @nimal,
substituted heterocycle |, dialkyl, an R"NCH -, erein is2to
AP e i s Fehsaes O arindlaRieshid st ol kot o i e el Bmbbént

substituted al kyl a thit§ Ydcondampbdarhday b me&Ud)EtprotnUlédef& tre&tiny tacdeyd a wdsmtbebmyamhmel
substi tuted heterocycle, heteroc I eal k ubstitu het ero%cl ea&
onitaf a5 ime

and di &P kyMeluging adpinisicenoriesine avegh atedesiv BracompeHn TWengi$Ig

and - NRSR6; R4 iimethipBsd enfobiment, anfetiod HiSwla, for'treﬁﬁg-@J@?gsplrattﬁ(d@B%rndwﬁd uRe
R5 and R6 i ndependently incl ude hydr ogen, % substituted al kyl, |,
Ak

subst i t ut ed Wfnyploodsd anirgal, Wludmg;mrvﬁtq"m @dhea?rw effective am@inbetyie @mpound of the
substi t ut edydigleghtREMdfentnet erocycl eal kyl, and substituted

het erocycl eal Kyl'; or R5 and R6 taken together with a nitrogen atomto which
they are attachdth gy feutheembedimens @yrethed isproyidesisen tieling.an iy @se ingywarm-

i ncludeg al h’)bfded aﬁ"ﬁa %&Iﬁoﬂ%%ﬁ‘mlﬁlgtgﬁﬁ:g to fﬁ@é imalS R de d&e”én%@nt%‘f We’corﬁﬁoﬁtll@éflf%l twerfy

substltute aryl a terocycrle, stituted heterocycle,
het er ocycl @ahtkymbodmam Buebpects pfumeéhirtwqfetmbembsx,dmeetamwﬂamma@rmilss&e inpldes dhegmatoid

Yl 00N, il oo SR Wi W s g SHRG! 10T 0 arYT aryl alkyl

substi t ut e ary
Ina th||1y fifth 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

25  eighth embodiment. In aspects of the thirty fifth embodiment, the autoimmune disorder includes diabetes,
asthma, and multiple sclerosis.

In a 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 thirty seventh embodiment, a method is provided for decreasing angiogenesis in a warm-
blooded animal, including administering to the animal an effective amount of the compound of the twenty
eighth embodiment.

In a thirty eighth embodiment, a method is provided for treating a disease associated with excess

glucocorticoid levels in a warm-blooded animal, including administering to the animal an effective amount of
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WO 02/ 094203 PCT/ US02/ 16963 heterocycle, substituted heterocycle,

het erocycl eal kyl , and substituted heterocycleal kyl; with the provisos that
R4 i s notwbydonogen or nethyl when R, is phenyl, R2 and R3praraShoidec3
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 - NO2; R4 is not
- CH2CH2OH @by undo‘ith@%ﬁ%@%@rﬁbo@ﬁkﬁlﬂn an Bepektf the iRl @nglﬂh erﬁﬁdltnénthb{éjd REeNs X
i s oxygen and is - 2CH3; and R4 is not nethyl when R is met hyl ,
R2 is hydr ydWgsdiseasehl oro, R3 is hydrogen, X is oxygen, and Y is

- (=0 CCH2CH3. I, firt) MR EMbdainf3htNa Fr BeRek FBded fcﬁ‘rr@ﬁ‘énhé)&icdnﬁo@fd%!ugﬁ&jthé Qéps of
treating inflammation in a war m bl ooded” ani ma including admnistering to
t he ani mal regetingd tampoundef koot of t he conpound of the twenty eighth
enbodinent. 10 In a thirtieth enbggi nen, a nmethod is provided for treating
septic shock in a warm bl ooded ani|mal, |li ncl uding adm nistering to the

ani mal an effective anount Und of ~{he twenty ei ghth enbodi nent.
In a thirty first enbodi ng vod i s provided for treating arthritis
in a warnm bl ooded ani nal , i gdm ni st eri ng t@orinflen)ani mal an
effective anount of the ck Qe twenty eighth enbodinent. 1In a
thirty second enbodi nent, poovi ded for treating cancer in a
vvarmblood i luding adnministering to the aninmal an effective
anount of tﬁheﬁgjl(r)" chf%ﬁ’%”"ap'ﬁe twenty eighth enbodinment. In a thirty third
enbodi nent, a net hod IS provi d@ forRtreating acute respiratory distress
syndrone in a warm bl ooded ani ma i ncluding adm nistering to the ani nal
an effective anount of the conpou d of the twenty eighth enbodinent. In a

thirty fourth enbodi nent, s provided for treating an inflanmatory
disease in a warm 20 bIooded n| i ncl udi fg™48MW ni stering to the ani mal
ound
e

an effective anount of the co f the twenty eighth enbodinent. In
aspects of the thirty fourth the inflammatory di sease incl udes
rheumatoid arthritis, osteoarthr tls |nflannatory bowel disease, and
ast hma. Intr&rebetaﬂnjngfaicémﬂwmdbEmlmmmt a nethod is provided for treating an
aut oi mune di sorder in a warm blooded animal, including admnistering to
the ani mal an effective anmount of cdnpound of the twenty 25 eighth
enbodi ment. In aspects of the thirty| fifth enbodi nent, the autoi mune
di sorder includes diabetes, asthma,yand nmultiple sclerosis. In a thirty
si xth enbodi nent, a nmethod is proyided\for suppressiipgyan i nmune response
in a warm blooded aninmal, includjng a nlnlsterlng to Bhe ani mal an
effective anmount of the conpound Qf thg twenty eighth enbodinent. 30 In a
thirty seventh enbodi nent, a nmethodNS previded for decreasi ng angi ogenesi s
in a warm bl ooded animal, includingl admnji stering to the aninmal an
ef fective anmount of the conpound of nty i ght h enbodi nment .

o/@\

N
10  wherein R; includes R4 is amino, substituted amino hydrogen, alky!, substituted alkyl, aryl, substituted aryl,

o

arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted
heterocyclealkyl; and reacting the compound of Formula Ill with a compound including X-Rs, wherein X
includes CI, Br, and I, and wherein R4 includes hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl or substituted
15  heterocyclealkyl, dialkyl, and aminoalkyl R'R"N(CH2)x~, wherein R' and R" independently include 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:

-19-



In a thirty eighth enbodinent, a nethod is provided for treating a disease
associ ated with excess glucocorticoid levels in a warm bl ooded ani nal

i ncl udi ngwadeiopi2et eri ng to the animal an effective anount Paffi/USOA 896D

02/ 094203 PCT/ US02/ 16963 t he compound of the twenty eighth enbodi nent. In
an aspect of the thirty eighth enbodinment, the disease is Cushing's
disease. In a thirty ninth enbodioent, rRg process is provided for preparing
a conpound i ncluding the steps of acting a compound of Forrmula I: O O
(Formulal) 5/ NOwth a conp:ﬁfaég% Formula Il: OR3 N (Fornula Il) N
t her eby obtaining a conpound of Formu a Ill: OR3 N (Formula lll) NONO
10 wherein R3 includes R4 is am n6, substituted EmwiolVydr ogen, al kyl,
substituted al kyl, aryl, substituted arlyl, arylalkyl, substituted
aryl al kyl, heterocycle, substitut heter ocycl e, heterocycl eal kyl, and
substituted heterocycleal kyl; and Meacti &g the conpound of Formula Il

with a conpound including X-R4, wherlein X|| includes d, Br, and I, and
wherein R4 includes hydrogen,~&lk S /eﬁ\q{kyl aryl, substituted
aryl, arylalkyl, substitutp het@rocyc e, substituted

het er ocycl e, heterocyclealk' substltuted 15 heterocycl eal kyl, di al kyl,
and am noal kyl R R'N(CH2) x- ,™>\x d R' independently |nclude
hydrogen, al kyl, substituted alkyll aryl' aryl al kyl, substituted

aryl al kyl , heterocycle substltutedF@eterocycle heterocyclealkyl
substltuted het erocycl eal kyl, and di'dl kyl, wherein x is 2 to 4, thereby

obt ai ni ng a/hé}élﬁTth@bUMi)ourﬂfofFfBﬂﬁtﬂmV%sthbIefoﬂ.ﬁ‘se\é&ME/iM&O3 PCT/ US02/ 16963

] S \ Q
In aspects of the thirty ninth embodiment, Ry is o \‘L} or ﬁ);> or W or

77N

o ==

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

reacting a compound of Formula Al:
Cl 0]

i
\ \O .
(Formula AT)
N OH

with a compound of Formula [I:
OY Rs

N

[:: (Formula IT)
N

10 thereby obtaining a compound of Formula Alll:
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OR3 N(Formula V) NONO R4 wherein the conpound of Fornula IV is
suitable for use as a MF inhibitor. S :D\ In aspects of the thirty ninth
enbodi nerwQ oR494263 0 / or o\ or o0 1---11Z or o0 0 ~ 5 I n &CTwsbi/evbs
enbodi ment, a process is provided for preparing a conpound including the

steps of reacting a conpound of Fornula Al: d O li + (Fornula Al) N CH
with a conpound of Formula Il: Og NR{Formula I1) N 10 thereby obtaining
a conmpound of Forrmula Alll: -20 /094203 PCT/ US02/ 16963 O R3 N
(Formula Alll) NOII + N 1--, / N O wherein R3 includes R4 is am no,
substituted am no hydrogen, al kyI siubstituted al kyl, aryl, substituted
aryl, (Formula AlLI)
I R
N .
AN ~o
N o}

wherein Rj includes Ry is amino, substituted amino hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted
heterocyclealkyl; and reacting the compound of Formula Alll with a compound including X-R4, wherein X
5 includes Cl, Br, and |, and wherein R4 includes 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" independently include 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

10  of Formula AlV:
R3

E (Formula AIV)

y

R4

wherein the compound of Formula IV is suitable for use as a MIF inhibitor.

S s \ Q
In aspects of the fortieth embodiment, R4 is YE) or o ~/ o, | J or
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aryl al kyl, substituted arylal kyl, heterocycle, substituted heterocycle,
het erocycl eal kyl , and substituted heterocycleal kyl; and reacting the
conmpound WO oBosared a Alll with a conpound including X-R4, ROBUSINIMCDH
includes Cd, Br, and I, and wherein R4 includes hydrogen, alkyl,
substituted al kyl, aryl, substituted aryl, arylalkyl, substituted

aryl al kyl, het efn0é336?t§' @rst éﬁ%&hbﬁt ug Slqarrh&&ﬁ’l':é?chfrﬁdoﬁhonh@bﬁ)hﬂ&i)’@ﬂ falidgyd diedase or
substituted heterocycleal kyl, dial kyl, and am noal k R R' N(

wher ei n R disarder RergiAIE fschathedenir. yhei nheme@etlcnwrﬁw@w 'nclua'er'F if\iag ?0%"19?@8 and
al kyl, —aryl, yog5 thre%{lrgxﬂe’d ééé@%ltdlsroHEIE hefdinthédr \g;eras nd RdaSUrINAF RnibifigRetivit ut ed

heterocycl e, e er cyc , stituted heterocycl eal kyl, "and di al kyl ,
wherein x is 2 tne farty th@d@mpomhﬁ iphatgjacgutisd ivpraresition ig proviged Iﬁﬂﬁ'ﬁﬁl'ﬂgiaﬁl!s??se@i R3

glw( fg{)lngl ?gfgr%@é \évhé\}e rﬂ/lllf\-‘||\§I p'gth%]ﬁ ke, the pﬁ?@a&’@ﬂﬁ%ﬁbrﬂpc}sm& .&%ﬂgy M Iﬁﬁlbltlﬁ?édﬁdblﬁ\d b i s

S O I n aspects o
enbodi ment a dRg sélected from the grouorcormstmgomonmioaz/amemf@mmatMN%@m infectigdrugs, keta

forty 1irsty coRQILUBAL anf Ffoihdsf e AURRR LO bR, BUAY bIRR i8G5, an
gk oftsBAREr “ifedicef Sy ASHES b VB

treating a 'se or erel ogeni
phar maceut mrainosuppmmedﬂ:gson including a MF i nh| b| ting corrpound and a drug

for treatingth dlse | sorder rej
M'E i nbi bi ting ST SRy e Tipedn s £ onelo Rl Ra Fund Brhed BB B
conmposi®i odethited @Hsmpmﬂiedo frigfend, vagiadsi refgexa:esia?rs sah foeth loarein \E\lcdildsmrllmhsm movk detail cartdin F

I s pat hogeni c,, the pharmaceuti cal 0si ti ncl tin
conpound aR@cedures; FoppoUrdp Oégpn}ppsgmsf M55 'E%ngagﬁl ngegf‘ceﬁrgﬂésr{%{r"%yd:il °
ant i hl nfl amat ory drugs, an'éll -1 rla‘r@mescgmodbu@ravb@sa stinmulants, steroids,
anti hi stam nes, _antic er dru st hnma dr.ugs i s dr athri i
drugs, and i m’rﬁ'ﬁ!f%%pz‘f'@ o osg?i‘ﬁ HReeSe Ahndn ot""ﬁ%&? H‘%@mt@{”ﬂnaangbggyects
t hereof w linhmda@préum&emh éﬁ%ﬁMfFQﬁcﬁﬁb@d’h‘a‘lﬁhnﬁUéd)I (FRgurk Ak anwmgww bayorbamaeﬂaqrdgure
descri pti on. ous ref erences are set

descri b& i AB) H%P)@3@i§teétcht5 &@raﬁ é%’P'has Wrdioaginede, (Moo ras f%{'ﬂ\“j'i‘%‘ﬁst%%'\é\@f‘ @'bns,

ggc?r St r‘g?]r@ég){en't WP%%G@%H@M ERLERRAE of EbmiphRid 7eENALJ Bépibted Bird e results of
aw n
tautomerase activity detec(fJed in the various fractions. Plus signs indicate tautomerase 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  treatment of LPS stimulated THP-1 cells with five analogs 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 graphical representation of the immunoreactivity of MIF in conditioned medium using
ELISA following stimulation of THP-1 cells with LPS and addition of 10 uM 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,
25  and 6 hours following LPS treatment. Six groups of THP1 cells were employed in this experiment, all cultured
under standard media conditions. At the initiation of the experiment, buffer only was added to Group 1 cells
and buffer containing compound 7e was added to Group 2 cells. Compound 7e in buffer was added to each
other group at various times thereafter, Group 3 at 2 hrs, Group 4 at 4 hrs, Group 5 at 6 hrs and Group 6 at 22
hrs. 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 using the anti-MIF monoclonal antibody. In the absence of
compound (Group 1) the level of detectable MIF increased throughout the time 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 cellular debris. The starting concentration of MIF in the test sample was calculated to be
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Figures 1A-1B are scanned imges of an autoradi ogram denonstrating anti body
i nmunopreci pitation with an anti-M F nonocl onal antibody (Figure 1A) and
anti-M F wologod«mml sera (Figure 15 1 B) in cytosolic extcaatss2/{d@3 as wel |
as conditioned nedia (M of THP-1 cells following LPS stinulation and
treatment with various mcronolar concentrations of conpound 7e. Al so

depi cted ap %r&x%te[yezsz%'gm Bbmpolifiis Qiel 36 RaryiHg ik Bter géb‘inﬂl% ﬁ}@ub‘aﬁbn tahgrogardagus

fractions. us sIrgns In di cat e tautonmerase aCtIVIt 1 gns i ndi cat e
no detect abarwl%ltthervnqugeteddwrdn additiors @nmnmaa@eferatmﬁ@ie%aszhthveuof MlEﬂslaq@Im deterpinggyr e 2

h d
ol Fowi ng 20t FBUP Sy tet BRpl el EHESRE bARH o Ai-Gechiit borfont ER I o
t he presentémpouidaiereaedoandhBS inticehRAWI364. Tatsild Gomparext to aeanstel celh aopglgtion hat widsi ol t
o e, e e B e iRl ELER Hlod Mndl A ForRRRIASRN tofi PHE Sarb | =

a graphrt cal epre nmunor ea con tloned
medi um usi frgctiorislab Béashired byoEAd AN thé battorh panelon of THP- 1 cells with LPS and

addi tion of 10 un e ar,l ous . i
Figure. LPS vas AUACAAE dorh i Rori Bt ITRF wele b BtuteL B ity
2, 4, 25 aneltrdatddant T5ST-aliddasati RGWI2BE ¢eﬂsacmmpmtttoa&nkolgellcpupmtlmfthaTwmnottealaﬂed;bwvere
enployed inthis e erlnen tured  under st L850 di,tilons.
At the ini trﬂ]ee?PE"BW” W?é“réi?yeal #ﬁsnﬂ‘e 19 fapel demelAtGR esg? @?JSP Bracituogel l's
and bufifer neadited byELISA if PEBEYMPanee Was added to G oup 2 cells. Oorrpound 7e
in buffer was added to_each other roup athgrdlgous tj mes th reafter, G oup

3 at 2 hrs, G ofijguas &75harggephicer B egtatépps IReotPLIREPHINd, /€ 15 gnoups serum

Sanpl es V\/erfcﬂiovhr%klﬁtfhpérftdﬁgél @rﬁ’&fbngﬁ Qbtidodid Teheighre pid) GrlorM gdvigeesdmristration LSS @g oDr
buffer plus sanple was 30 and assayed for detectable levels of MF

usi ng t he é?WHOUWWF Fr'ﬁb'F?c?@P &?&W'tsarﬁldﬁ%céﬁﬂﬁsa R SENUNDRE) of  conpound (G oup

1) the level of F@%Q% &Btapnidd] E?rbébﬁt%@ﬂ%ﬁngSk‘ BB ME e hinBBseCRkIMSA varoud he
experinment. In the preSence o ound, detection of MFE is bl ocked.

Fi gur e 14 i $mes feflowiphiASialagtessmiag @h@tleaeq Gesuts arg Aresantedsas Mees &4 SEN PP} nent
followng the ej fg@r‘éé 9/9§B rqt%ﬁ'ma@“ngtr €EQ8A Aé:oﬁﬁHﬁFMIF%ncehchu&nQ'uﬁdd?rﬁlmavé hewt al

deS|gn t he test condi t1 one culture
clarified dflovirgd mlnmfkg d%q:haﬂangefr(ﬁleurg 9 ot normoplized serum MiFfour Geurppliowng-a b Motke kP est

sanpl e was éﬁa% %b'L@LE@B)ththpgresenge%rMeng Al ﬁéogﬁ’d SEM H@Qa/gr]aﬁi%ﬁse appr oxi mat el y

22 ng/m . nni ng ncubatl on at
37C. Each sarrpIF@unes10tmengraphmlbearesdntétlom ohELI&/Mmeasummhts Jemerisiratinge the [sefelatien t he

det ect ghl e, |l evel of LIy i

repr osat | ReRaehn Kof e, BRU KGR bl it ol Hh6 nils Bucfinp ThorBaRRRampe
conpound 7atirulatiert of émala Balb/PBice.nduced RAW 264. 7 cells conpared to a control
cell popul ation t hat at h u S measur ,

ELI SA. The top 6§Hf8?“§a1ﬁr%ﬁf§tt°?%9(a@és '@@Eﬁ%@r#%‘l EGE“OBPHFE@"@;}HE' o fur iy gé‘%f@ﬁ‘”‘%s
measur ed byp& Ir\%ﬂ(g) smmtnht@nMtﬁmsmswwseﬁtmnm@kgb@d)auéigarofgwn@mdvemppsent| ng
t he percent o resent in conditioned nedia fro% @@Qn ME?e treat ﬁd

and TSST-1 i nduc @arem@é\ﬂ;?@demct eualive syl versps sy vival i Btipestmey
that wag net sunifteRHaldy mice following i.p. dosing with 20 mg/kg of compound 7e or control vehicle at the time

of LPS (2 mg/kg (12A), 5 mg/kg (Figure 12B), or 10 mg/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:B5) and D-galactosamine (50mg/kg) in the presence or absence of compound 7e (20 mg/kg body

weight,). The data represent the averaging of six experiments using thirty mice 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 representative of paw

35 edemaonday 74. Values are expressed as the Mean +/- SEM for ten animals per group.
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t he conpound as neasured by ELI SA. The top panel denonstrates Western blots
of the sane fractions 10 neasured by ELISA in the bottom panel. Figures
7A- 7B ar evgrapizaal representations of HPLC detection of eompsoantde in
nouse serum follow ng intraperitoneal injection of conpound 7e (Figure 7A)
or oral gavage adm nistration of 20 ng of conpound 7e (Figure 7B). Results

are depicted as F@ur@@%‘i\ 168 2re &N ﬁ?@e&)muﬁ%w (Fju@YBR aRd TRF Erigdiead)iicv@b in mouse

represent ation of ELISA detecte rel ease in nouse serum at varioqus 15
tinmes fol |l &R pigollagen/inguted@itidemirass meauraddndSA. Relps Ireexpregsep peieMeadd’-25Mrkan
+/ - SEM (Ng@bhn arfith" &3 ocl)farg ﬁlcﬁﬁﬁﬁrgété‘oa\b1h3éollabéan$EJn?JBﬁwdEéih%régéﬁsacoﬂ’Jgeﬁﬁﬂdééﬂ MF
concentrations 1 n ng/ five hours | ow ng a ng/ kg LPS chal'l enge

( Fi gur e 9Aprthsitic mies; mcprzmmy@rremqsmtﬂrea@melAwms following a 5 ng/ kg LPS

chal lenge (Figure 9B) in tNBubike6anhfond naPReRGEMbafgPound 7e (0.4 mo/ 20
gram nouse). Figure 10 is a grapfirca representatl on of ELI SA neasurenents
denonstrating t fke folowing Hestription an@ Exalmplesustratas @ prefaned lemb@linmestaf the prepen( ipyghtign)n
versus ser ng/

stinulati o;d I:“\Aﬁgéeﬁ HL trL/ a\éq”r'rllh%g gﬁémérﬂge\s% %g&brﬁeféug%é@gén %W?aféhﬁlgﬁgns of this

i Ilustrati ingenfidnl thehad ehe@mpassed hyfits $dopel Aﬁtommgly‘ﬁhdFdeacrrbhmlof mmefelmdfembddmmrﬂyould_PS
(5 nmg/ kg) st Iatl esence of absence of 20 ng/kg body wei ght
of corrpounam% e(e{ne%f% |Im?{P1%F068ﬁ_(g§19£Tfﬁin ﬁvénl%pl ct cunul ative survival versus

survivap time (Rewa)tolikestaadingy wefervésammﬁm ca@fainabfinBons\arepedvided tereirBal b/ ¢

mce follow n of wth /. k or .control.vehicle
2t the ti e or TPl B Y tensadherd g B Y Fusaoais SRR g
(Figure 12@)tt)outa|ﬁﬂatﬂ1 gcadefesfo@s acrmry@r ¢l negiats@t Iea"strnepdrtf‘ﬂ? rrﬁacropﬁagdmgmﬂmrnhmmm
i ncl uded thlrty m ce Hdw:f fteen recejyvi (glthe and. f fteen

ol hi cl
recei ving Re” &6 agtivpyclpeludes, be HupQt lipded E’ r@?%{‘pve[“:"“%ﬁ’g?grea‘f“igﬁ

sur vi val t'tdﬁfém@f%sezé’_b%lt?feg“ &R ?ﬂén?lb‘ﬁuvbt@%r a&yacRdMey, @nddﬁﬂm(ﬁdﬂced%h@ﬂ&nﬂaﬁ%atlon
055: B5) and D- gal act osam ne the presence_or abse

conpounhd 7@quogmqets/cwt%&sylatlomevdgﬁpny thmwedaqoavor@@ar'@% aht ﬁbfql?@st%\mk'%@ fror

six experi %Fd%btﬁ;ry}éﬁdnrbgdmﬂ’klﬁa‘éeganﬂ@ each. Figure 14 represents the
experimental protocol for testing MF inhibitors for inhibiting arthritis

ina coll agen Thetaree expart. t asupadingreifiscadraag lpem and GsoHsprbin Hecerdianysgase gioluging. titeput
times a dalefaﬂ(g i tfer 48 ¥ SmetdBlo4l g Cactd prited, DAL SHa@RP n'n'atvlnb’tsﬁer %Pg?ge&ﬁ&e'ntp%f 24

measur enent's of ' paw t hi ckness as representative of € on da )
Val ues ar etra)smm\saetmnsiatedtde&ulama@ductrvoiheSEMﬂevbraueeqn tf&mxmblblapwcegbywmechaw WO

02 00415 T ey PO 14 IR0 B0 g9 Mo

i nduced- ar whike secretiamteabis madarrea;semedbpmder&us 1Bgistarit/ml brefeidinelk (e. chgpexpsted protaw istrot
Mean +/- SEM of trol ' I
or - compound®rRiTa! Ve SPESRA P B heie Rt Fefteod OFFERntl o cifbeding

7e representokinj areladtied sifllah compbends. 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 sense,
including, without limitation, to refer to a protein or polypeptide that lacks a canonical leader sequence, and is
exported from inside a cell to the extracellular 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 naturally occurring

30  proteins, such as macrophage migration inhibitory factor and fragments thereof as well as proteins that are
engineered to lack a leader sequence and are exported, or proteins that are engineered to include a fusion of
a leaderless protein, or fraction thereof, with another protein.

The term “inhibitor,” as used herein is a broad term and is used in its ordinary sense, including,
without limitation, to refer to a molecule (e.g., natural or synthetic compound) that can alter the conformation

35  of MIF and/or compete with a monoclonal antibody to MIF and decrease at least one activity of MIF or its
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5 Detail ed Description of the Preferred Enbodi nent The foll ow ng
description and exanples illustrate a preferred enbodi nent of the present
i nventi orwom2/gedzai | . Those of skill in the art will recogorasor/iasst here
are nunerous variations and nodifications of this invention that are
enconpassed by its scope. Accordingly, the description of a preferred

enbodi ment %g:?ﬁsrﬁl a d8fPhs p(ﬁ'n(?g g@g&tnﬂtg of bpbit nnttﬁléaat%&%@%f @& ifnibRor PN SR words, an

i nvention. an ad rstanding th referred enbodi nents, certain
def i ni t i ongnhibites” Plewsepnfermatioe prsion actmtyeand/@rrqxportmt revista Sigtistigally sigaifica cbenaeindien i s
a broad teg [ r Eemekn
limtation, H%lﬁpg “4"5 P‘ ué:sgg%n“m': Iaétﬁ'\y%q‘l heTele %ﬁ&&%d g?:g&égﬂér@%n /(g\z;“strtta in rg)zlinr ?n by
macr ophage assa)gwedom!emwthrah inbibitop pwpafea@tthﬂ assame«twnﬁdm@}hoyt thevntpbitgiet i vi ty

i ncludeg, but '%her}?ﬁn “%.hd“ﬂ a&é%t'tag’usédrﬁﬁ ﬂRh téb%}d%fr oRGE & @ﬁqgﬁrﬂhéﬁ% Eéeol'ﬂtaudm
t aut oner ase acti Vv g? yruvate or oac ro ot oXi n
i nduced shaitHout Ilmlﬁtlbram"refemmny mbEc@althattmdsrl\»tlE doludingoahibiderer r egul ati on,

i nduction of th m di ne cor.porati.on int T C n erk
phosphoryl at i on™ %e&erﬁ}AM klnﬁé@@ 'a@f'ti @? P&s@@cﬁ{u&éﬂ?ﬂﬁ %*e)!\(/lﬁgtaﬁd J'hlupg'lé JSE@ 'Hglﬁeei n
i S a broadtréatnhent édidedses where I mayibe patbogehinary sense, i ncI udi ng, wt hout

limtation, to refer t tlve cess

not be energy- dgb%ﬁﬂ%ﬁfme8Fe”ﬁf&ﬂ@@ﬁ?@gdg‘QQ?Pgﬁ@pﬂ?8@w8%¢%ﬁn?W’é? 4
the celld merdefurReBa)@hd ihe extracel | ul ar space by a mechani sm 20 ot her than
standard | eader sequence directed secretion,via a canonical | eader
sequence. Further, "export," unlike secretjon that is |eader
sequence-dependent, is resistant to brefeldn A (i.e., the exported protein
is not transported via the ER Gol gi; br el dZn Ais expected to have no
direct effect on trafficking of an export/ed rotein) and other simlar
conpounds. As used herein, "export" may a e referred to as

‘non-cl assical secretion." 25 The term"|epderl| ess protein," as used

herein is a broad termand is used in S ry sense, including,
without Iimtation, to refer to aRgr
)

pol ypepti de that |acks a
canoni cal | eader sequence, and is “e ed fpominside a cell to the
extracel lul ar environment. Leaderle pf ot @Wns ~i2h t he extracel | ul ar
environnent refer to proteins locat®d in t extracel | ul ar space, or
associated with the outer surface of the cell nenbrane. Wthin the context
of preferred enbodi nents, |eaderless proteins include naturally occurring
30 proteins, such as macrophage migratiolt®)i nhibitory factor and fragments
thereof as well as proteins that are engineered to | ack a | eader sequence
and are exported, or proteins that are en 4neered to include a fusion of a
| eader| ess protein, or fraction thereof, wth another protein. The term
"inhibitor," as used herein is a broad hi nd is used in its ordinary
sense, including, wthout limtation, |[to refer to a nolecule (e.qg.,
natural or synthetic conpound) that can alten,the conformation 35 of MF
and/ or conpete with a nonocl onal anti bodyNfo M F and decrease at | east one
activity of MF or its -24 WD 02/094203 CT/U802/16963

15

(1b)
including sterecisomers, prodrugs and pharmaceutically acceptable salts thereof, wherein: X is oxygen or
sulfur; Y is -NO, -NO,, -C(=0)Rs, —C(=0)ORs, -C(=0)NRsRs, ~NRsC(=0)Rs, ~NRsSO2Rs, or =S(O)nRs, Z is —
20 CHzr or-C(=0)~ mis 0,1, or 2; nis 0, 1 or2, with the proviso that when n is 0, Z is -C(=0)-; R is
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted

heterocycle, heterocyclealkyl or substituted heterocyclealkyl, dialkyl, or aminoalkyl R'R"N(CHz)x~ wherein R’
and R” are independently hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
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export froma cell as conpared to activity or export in the absence of the
inhibitor. In other words, an "inhibitor" alters conformation and/or
activity wodboss2export if there is a statistically signifipcaniSorimsge in
the anount of MF neasured, MF activity or in MF protein detected
extracellularly and/or intracellularly in an assay perfornmed with an

I nhibitor, GafME] Rtbrdcfiel Hﬁer@c?&ﬂa)kylPﬁBithjfemﬁglet‘G&yEI@éWF ot didikyl, Bl ereRlx-is Do IR,

term "binding agent," as used herein is a broad termand is used in jts
ordinary s@ l@arqthﬁ:sanaprrddferent\md a1® independently elogan, ~Rs.ORe f-&ffs of dNReffsi Reibt ke =

t hat bi nds IQ' é__r%a,s Rs, arfd Fgeeé?ée’fh@lsamMOF di\‘féiEHt Bhd S Sndepentdntij

t he physi ol gl ca | on and thus are useful the treatnent of
di seases vvihmrQQeIMaFyl mal;sutbted ﬁb{t Hwbsmtlmtedlaryl erlatkyhisupstifted W—!a"p’i é¢t@’ﬁqy@!€j substituted

embodi mgnt %ﬂ( kgﬁﬁ %?}@V( Rt{?ﬂé fhed A tRnitrobh
ot uct upes Ok HabBhEeaL Y ipdlyes Rt ey, G Mg e ) Rkl
N))n Y Ra@mlto Wﬁcmyl‘dre)ettﬁz;hed fotrba heterm¢lem‘|sntgtltgte<blne&mcgwgs allqylg wstmgqﬂ auild
pharmaceutical ly accept abI e salts thereof, wherein: X is oxygensor fur;
Yis -NO Q) B SRS AN og\@*{‘;ﬁ
or -S(0 nR@ry gjbftgu%df IkyI S bsg d_a'glalky t?r cy6e %tlt%%ﬁfgolg c}e or
with the pr@@@i\@ when nis 0, Zis -C(=0)-; R is hydrogen, alkyl,
substituted yl yhetermﬂ(yltou%lﬂ)dtlttaédyﬂeiermydebla)l'l kaptl Rs isubﬂrbgdnualleyd substituted
aryl al kyl ter ub t| t tero et eroc cty
substi t ut e(f'l‘m et o\é@’étﬁ‘g r&ﬁkﬂ‘bs tted a‘?ﬁ/?ﬁﬂgl REJFTOPE gy %ﬁb&_@? he{(m&c@ n
R 10  heterocyclealkyl or substﬁuted heterocyclealkyl with the provisos that: R4 is not hydrogen or methyl when R
is phenyl, R, and Rs are both hydrogen, X is oxygen and Y is —C(=0)OCH.CHj; R4 is not methyl when Ry is
methyl, R, and Rsare both hydrogen, X is oxygen and Y is -NO; Rq is not -CH;CH,OH when R; is hydrogen
or methyl, Ry is 7-chloro, Rs is hydrogen, X is oxygen and Y is -C(=0)OCH,CHj3; and Rs is not methyl when R;
is methyl, R, is hydrogen or 7-chloro, Rs is hydrogen, X is oxygen and Y is -C(=0)OCH,CHs. 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 (la)
and/or (Ib):

N
N

(A

N

20
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and R' are independently hydrogen, alkyl, substituted al kyl, aryl,

aryl al kyl, substituted arylal kyl, heterocycle, -25 WO 02/094203

PCT/ US02/Ww698/8942831bst i t ut ed het erocycl e, heterocycl eal kyl pCIuisst/idvns ed
het erocycl eal kyl , or dialkyl, and wherein x is 2 to 4, R2 and R3 are the
sane or different and are independently, halogen, -R5, -ORS, -SR5 or
-NRSR6; R4 is -CH2R7, - C(=O) NR5R6, -C(=QRPR7, -C(=OR7 or R6; R5 and R6
are the same or different and are |ndependiently hydr ogen, al kyl
substituted al kyl, aryl, substituted arylN.aryl al kyl, substituted

aryl al kyl , heterocycle, substituted 5 ete ycle heterocyclealkyl or

substituted heterocycleal kyl; or R5 an ken together with the nitrogen
atomto which they are attached form a f’:ycle or substituted
het erocycle; R7 is al kyl, substituted al k I s ~s aryl, substituted aryl,

aryI al kyl, substituted arylal kyl, h

-)~ ~0 |, heterocyclealk

er oc cIe \substltuted het erocycle, / ,
ub uted heterocycleal kyl; and R6

is hydr ogen, al kyl, substitute®, substituted aryl, aryIaIkyI

substituted arylalkyl het er ocycl ' d heterocycle, 10

het er ocycl eal kyl or substltuted hagerocycNeaIka__Rnth the provisos that:

R4 is not hydrogen or nethyl when R, is phenyl, R2 and R3 are both

hydrogen, X is oxygen and Y is -CX:C»CI}@g}B; R4 is not met hyl when R, is

methyl, R2 and R3 are both hydrogen, X is oxygen and Y is -N02; R4 is not

- GH2 CH2§H W@ﬂﬁter&ﬁs&}é\&% %@ CI—@{ ph%ﬁt@lghoall&c%ﬁblz -G tﬁ’errébf vﬁ@rahsx I‘B’di{lé%g %F‘ X

i s oxygen an I's n R, is nethyl
R2 i s hydr sginYdr-ND; 9¥01C6-0)RR3-G(x0) ORscrGTNRsRX - N&C%%WRMF@ )nRs; Zis -
- C(=0) OCH2 i e t tah I QVhS. y
ot apply. T 4 SiFerred Lipa ”Bnébﬁb%” i i fiale (B Uferd 502 IO
activity i rhydvogpaiaikyérstxbsmntedmm aryl; Substituted alyy aqieliRyl, rsulsmehed argjalkyd het&recypiatsulsmutedan

ef et ve QR oo RMRIHN g, RerbGeho) L. Wb R ChI DuneaR Y O

10 and R" are independently hydrogen, alkyl, substituted alkyl, aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, substituted heterocyclealkyl, or dialkyl, and wherein x is 2 to 4; R,
and R; are the same or different and are independently, halogen, -Rs, ~ORs, —=SRs or -NRsRg; R4 is -CHR7, —
C(=O)NRsRs, —C(=0)OR;7, -C(=O)R7 or Rs; Rs and Rg are the same or different and are independently
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted

15  heterocycle, heterocyclealkyl or substituted heterocyclealkyl; or Rs and Rs taken together with the nitrogen
atom to which they are attached form a heterocycle or substituted heterocycle; Ry is alkyl, substituted alkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl or
substituted heterocyclealkyl, and Rs is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl or substituted heterocyclealkyl;

20  with the provisos that: Rs is not hydrogen or methyl when Ry is phenyl, R, and Rs are both hydrogen, X is
oxygen and Y is —C(=0)OCH,CHs; R4 is not methyl when Ry is methyl, R, and Rs are both hydrogen, X is
oxygen and Y is =NOy; Ry is not -CH,CH;OH when R is hydrogen or methyl, Rz is 7-chloro, R3 is hydrogen, X
is oxygen and Y is -C(=0)OCHCHj; and Ry is not methyl when Ryis methyl, Rz is hydrogen or 7-chloro, R is
hydrogen, X is oxygen and Y is —C(=0)OCH,CHs. In certain embodiments, one or more of the provisos may

25 not apply.

As used herein, the above terms have the following meanings. The term “alkyl,” as used herein is a
broad term and is used in its ordinary sense, including, without limitation, to refer to a straight chain or
branched, noncyclic or cyclic, unsaturated or saturated aliphatic hydrocarbon containing from 1 to 10 carbon
atoms, while the term “lower alkyl" has the same meaning as alky! but contains from 1 to 6 carbon atoms.

30  Representative saturated straight chain alkyls include methyl, ethyl, n-propyl, n-buty!, n-pentyl, n-hexyl, and
27-



-26 WO 02/094203 PCT/US02/16963 R4 N-Z N))nY R2 ~ i RBNX-R (Ib)
5 including stereoisoners, prodrugs and pharmaceutically acceptable salts

t her eof , wbere9no3 X i s oxygen or sulfur; Y is -NO -NO2, PeCUsQ)/RB¢3

-C(=0) OR5, -C(=0) NR5RG6, -NRSC( =0 R5, -NR5SQ2R5, or -S(OnR5; Zis - CH2- or
-C(=0)-; mis 0, 1, or 2, nis O, 1 or 2, with the proviso that when n is

0, Zis -C eQi)<é; whif® salu ted%@l&fe&l‘él yis E&&uﬁ%\é'u r%WP%&d t{g%ﬂ %@Jbu%h HH-butyPEs¥entyl, and the

substltute aryl, ary s It ut e aryl a Wé terocycl e,
subst i t ut edke. hBemsesenstve @aturn@d ayabe yatkyie dnckigd cysioprg w¢lqbuwle&yqlv@@réﬂ ovgeleshl kyl |
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supstitute e I oc C ea e r
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het er oggcl a;butifi, Q@utﬁlykybentyﬁwllz&‘pbmtyrwl; SohetdyH Bltynyl, afd)tﬂe I|ké$UbSt ituted aryl,
aryl al kyl, substjtuted ar heteroc

cl ted het
het er ocycl eal kyITN&EmM iyl <f |”feﬂﬂ“é8'“r'§e3c Qé?a(gé‘if Iaé s N?ﬂ% ini ’I@g"ﬁ %SeHe Bé ,ﬁdl‘t

al kyl, subsgitaish, @%f&'td%h'aronﬁfcydarbo@bli@&foieﬁyld&cﬂds byl or @yl kyl,  substi tuted
aryl aI kyl, heter OCév&r substituted heter oc%cl e, heterocycl eal Kyl or

substituted het hoteqe [aaiakilyas used hgeints @ BagieeR, Ailgs used 4 s ‘F@!"%S‘?ﬁi& inRYdidogen
or nethyl ‘mﬁdﬂt Iﬁntatlo§ tcPFé%F‘bé'an aW hﬁ\ﬂ’fa aﬁéas%r% Mtr@dr@éﬁ' rafé&? Fblgfééd'mﬁth aR¥YIoRRtyand

are both

Yis - C% IS not R,
i oudh ks bapsik B Lord naphing), e S(GHDEn CED AT 2R BRI | &

hydr ogen or net I [ | S
G20 CoHRCH: gﬁ%m@etbrﬁal@ Ay Qi?q]ere\;mﬁseén &o%M?@%ng% usell in it§ or@ﬁéfﬂ?éﬂ?%mglgaﬁzg'r

7-chl oro, mhqutshmlthtgod,rtgg@fer to ¥n |a@msw@@mcmwmv of & toooﬁnyjmﬂmavmg it ©8¥t0a¢ n
embodi ment %eteﬂﬁﬁﬂ%ec@? lfrgmﬁ r?qteh%x b Xld S0 %ﬁd’cqﬁﬁn?&tlea@tplp% %m qﬁcﬂﬂm@ﬁ&ﬂ?' n,

t he above terns have nmeani ngs erm as us
herein i s aondrandcbidyelic rvingregisténss. u&%m‘esentatlve éwetemdnylnano}udse(hseﬁre |notclin1utdd i, furyl,

Wt ho”tzo' | @eﬁz%ﬂa%}lﬂ' thltognekﬁ,f Eénz(gtr%op%en%lf, rp%irg)tl],t inﬁmi Eoiﬂc{olyl, azaindolyl, pyridyl, quinolinyl,

isoquinolinyl, oxazolyl, isooxazolyl, benzoxazolyl, pyrazolyl, imidazolyl, benzimidazolyl, thiazolyl,

benzothiazolyl, isothiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, cinnolinyl, phthalazinyl, and
quinazolinyl.

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

25  including, without limitation, to refer to an alkyl having at least one alkyl hydrogen atom replaced with a
heteroaryl moiety, such as —CHapyridinyl, —CH,pyrimidinyl, 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 to a 5- to 7-membered monocyclic, or 7- to 14-membered
polycyclic, heterocycle ring which is either saturated, unsaturated or aromatic, and which contains from 1 to 4

30  heteroatoms independently selected from nitrogen, oxygen and sulfur, and wherein the nitrogen and sulfur
heteroatoms may be optionally oxidized, and the nitrogen heteroatom may be optionally quaternized,
including bicyclic rings in which any of the above heterocycles are fused to a benzene ring as well 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  heterocycles also include (but are not limited to) morpholinyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl,
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branched, noncyclic or cyclic, unsaturated or saturated aliphatic

hydr ocarbon containing from21 to 10 carbon atons, while the term"I| ower

al kyl " hawotobeveesre nmeani ng as al kyl but contains from 1 taTASoAIdI6N at ons.
30 Representative saturated straight chain alkyls include nethyl, ethyl,
n-propyl, n-butyl, n-pentyl, n-hexyl, and -27 WO 02/094203 PCT/ US02/ 16963
the Iike; ‘ﬁ%aht@inﬁa@dlérrcf’?écéﬁﬂylbbﬂﬁﬁ)’"e&e@h%y{eﬁaw&&hrﬂ@ﬁ tetrPpdrappanyl, ERMydapyrding,

i sobutyl, tert-butyl, isopentyl, present ative saturated
cyclic al k;&qtrghyprﬁmnﬁbmfl ée}'éhY@fﬁth@WmY' tetiabydeothiopyFanyl, @yehvé’araﬁw'm' telrabydatisehenyl. -
CH2Cy d opr ‘fb?rXH drom%MQngﬁHiM - CH2Cycl opent yl , - CH2cycl ohexyl and the

i ke; whil saturated cyclic alkyls include cycl openten and

cycl ohexenyl ante tere “Hetefogycleaipt| ascusad kereis is @ bepad i/%fﬁ éng édJSFd\;'ndté ordingProRe)%El i C
5ri ngsg

adamant ane%@fml%d;%ﬂrﬁgttq '"fﬁ-}bmF Eg%sfé?qé:gnn? g}m a *§S§t°9%§'éﬁ§?%§@§a§@q?dﬁ°§ gmgaond
bet ween adjheteresytle suahtae nCthmommwlifyt efddhelsel t o as an "al kenyl" or "al kynyl,
respectively) : L Mo i.aht. r ude
eyl enyl - b opyTER St bdo e £ elida W\ARGN G ptha PRI inb il

2- pent enyl wﬂt&uhimﬂthtyoh -td_relfan toeamy lof th abee brynhpsZe pualiyhatyl, arzlgIByI mete@amlyheteroarylalkyl
2-butenyl, and the |ike; [N Lenk £ i,ve s a d
al kynyl s i H%Frﬁﬂgeg 'ée{e{/clcgﬁ%\ﬁl) ‘@}9 Bﬁfﬁ awdrfg%]ua&{/"ﬂfﬁ?& aﬁ&ﬂﬂ{h'} s"af:]ﬁtuprﬁ ﬁl\Cthé?
1- pent Yoy cas-ope kety supbtituedt-(e(=0))-tio lydiogemyetoms aarecrepldved. | When. suﬂ'sltltated Esubstituanty,l |
as used her i.n.is road terma s, ordi nary. sense

i ncl udi ng, R 50 e’il? i% Eeﬁfr‘?‘{)ﬂ"bog'@e?tepg?d%d'glogw é%%ﬁ@“% r%oaé'WI Yot y
such as pheiakylanio, ﬂ@phn(dswIaskyl’ﬁtoehatoelkynaryasubbmtweiryl amymmtutwaqlamwnmtea»arlylr oad

t d d t
r g; (ranr atn 0 ﬁ”bfuiﬁtﬁtﬁq Ih%ﬁrf?‘?"}‘lgg%{?r qr@a&éh thsit”tﬁij k@ﬁ%mﬁ"f:ﬁ&gg%ﬂ%@%ou P%‘iﬂpg Elr(\(%aneh an
aryl noi et )heteroéyéleéﬂgp Bubaﬁutéuawdcycleaﬂﬁmaﬂar-mma@m BRI (=0)NFGk{2)-RIRIODJOR, -

Gr2) 3p d
neroi B TS 1 0B SrON o AN Re e SR e SO~

hereln

W t hout | I s L‘@)ZROUS bBOR efuidreit R, #0 FOLRNRY éaﬁ\erb?ﬂfﬁ‘ér@fﬁ)éﬁd Rddpem@nt9 fydrogeh, Qalk%«lo
menbers and havin [ east one heteroatom selected from nit rogen, en

and sul f ur haleatyl, é@hﬁt'tatﬁfhlamﬂ aryl, pubsifted) aryla epyalkyl a subpiutadnenylalén. rterath SUWH‘S
d bi | t
and_bi cycl iyg urr& ,e (%F)’Egﬂ Eﬁ@fe@%ﬁ%ﬁrﬂélk&? hg%ﬁﬁlgasruwtlﬁlteﬁ 'ﬂ@ﬂar’d@@e (hlaféFocﬁféﬁlkWO

limted to) _ ur any I opheny benzot hi op enyI pyrrolyl,
i ndol yl, i osubslisted heteragyelpatiallol yI , pyridyl, quinolinyl, isoqui nol i nyl ,
oxazol yh, isoox ¢ z I i |yl ,
CRIZOLEhy oo PR e PADRSELH g EVSHTRl b

pyr azinyl , witndutiimitatiph, to referto fuloronghloro, promévaridéado.nyl , and  qui nazolinyl. The term
"heteroar yI al kleheztg H\%lﬁﬁ@{,"rﬁagyrug%r\leh%ui?af%fo%@&rr[ﬁ Ghd"s ‘?ngeg |hﬁ bjrﬁ’ ée'ﬂsé n Ikd"fg

ordi nary sense ation, 0 an’ a
havi ng at |witlest Imutate;natbkgfder th il kg daving tad feastepd Bylengeatorh r@lacéde\mmrmmepl suq’maety,

such as CH2pyri m di nyI and the like. The terns
heterocycltrﬁlﬁ')(}/r ﬂ’y{%g hgp cycle ring," as used herein, are broad terns and

are usegd in theiThe tefr dkdx@r 3 S&ITRRIN i9 amréaddsirmgr;d isvisednin it$ orbinany seadei iosyding ovithadt er
toas-to Ier\ftart%n fo re%dtorgggﬁylymmety éttat%ed Zhrough an oxygen q)tr?&:;e?/e -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-alkyl) such as

30  methylthio, ethylthio, and the like.

The term “alkylsulfonyl,” 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 sulfonyl bridge (i.e., ~SO2-alkyl) 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 alky! moieties, respectively,
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pol ycyclic, heterocycle ring which is either saturated, unsaturated or
aromati c, and which contains from1l to 4 30 heteroatons independently

sel ect ed wooni20x ogen, oxygen and sul fur, and wherei n thecmiuspogees and

sul fur heteroatons may be optionally oxidized, and the nitrogen heteroatom
may be optionally quaternized, including bicyclic rings in which any of
the above BeRIORMGICE ritfofen’ BRIGH (O -N-ABA)ZREE ad InByidfinyVCattlylaio,! Bim6tiydnin®d,
(and hi gher) heterocyclic rings. The het'erocycl e may be attached via any
het er oat omdEhyleeRhand thelkin  Het er ocycl es i ncl ude heteroaryls as defined
above. Thus, | nTﬁéjthmt Wfbx&a‘zik eI ﬂéI@rIi Is% bI’b%& & dﬁ’éﬂd% ed In$t§ @rglné%f’ééﬁ?e indldding,
heterocycles al so 1 nc % are not limte nor phol i n

pyrrol i di neitout limjation, & rifei tign alkYIﬁUbﬁéIuiedIWIﬂ\ﬁt least 0@8‘)’%&"@@994203 PCT/ USOZ/ 16963

hydant I I
rydant ohryl Vel QEHATY) s cREMARD PRy 5 BN LBl v

t et r ahydr osénise pisdipd, withogt limitétipa rtotefer mwnamyygrpuptsewl?aﬂag' ditroqug o I’WDGVQWMI groups,

tetrahydro tr i and the like. The term
"het erocyc IIeII;IIQEQ?IQ%%Imeb?é@ﬂ%’?@%%@I%IIII@IIII)I(gd termand is used in its

ordi nary sense, ThéSternankuchrbogylalkM "tdsaused herein isat braad ,ternaand éf esed inatsaondiratyksehse,

h t |1 k . i het | h

o o ¢ ok OhEu R ton, B e Ml RPN e el afue. " Lo Cher ernC 1 's

? br oad0t erm andhe @rw&mﬂcarmnymyalkw ds uamdyierelen%broaidmrmw is@sed imitst didingry sense,
imtation, n \Y}

Lv1 ket g St aBh e Sher e B R@I’ st P S Daabl Sbier o Mo

wher ei n at ghgast one hydrogen atomis repI aced with a substituent. In the

10 case of a kefo subs u two hydrogen. ato are re ced
Then oubot i Lut ot BEL Bl S e hgph i Abroai B BRCIED B SRBTE Ly Podng
enbodi nent wntHoOtQInHé?I@n II‘tﬂJe@Q@éh aIlIWéEIbéRP&Iéd with/ZARO--alkyi drdu@ am no, al kyl am no,

di al kyl am no, | kyl t hi o, hal oal ky substi tuted aryI

aryl al kY1, subs tT I‘Gt Iﬁ’t”bé"‘ﬂI‘"%"‘é(I I@?Psed he'eiB jsehraap term §'ﬁ’b%'ﬁeg [Bete ardsy %‘?“%F‘S%IF ng,

het er oar yl @vItIIiMI limitatif 9 refbrtd Srdalﬂyﬁshﬁsﬁlfaﬁa Wit tevhikyl figtber ocycl e, substi tut ed
heterocycl e, heterocyclealkyl’, substituted heterocycleal kyl, -NRaRb,

- NRaC( =0 Rb, -NM@W%P&S" alky)aqripoces ayedhesein 53 bm@@mm@ IS USEQQ&'ISQFMEQGP&

- (=0 CRa,
o5 =0 2ra, ") YRR ITRRg sie R AR Rl SRR,
[ ndependent |y hybl ee! momalor@walkyl aminbatil' ey used danois tis a reasiderall arg s, usegk ity jts ordinary
substityte Aid 4ht I substituted
et or odyt erRe il YirBufiffatont Updinid R0} PI@L i amoZ PR Mne O 5
substituted het éhenfolxowlnenum’oemngrsdwes aalisky in thesontextdf srefetred extodiaantst ocycl eal kyl .
20 The term "hal ogen," as used herein is a broad termand is used in its
ordinary sense, including, wgthout limtation, to reger to fluoro, chloro,
brono and i odo. The term "hal gal kyl," as used herel n|% a broad termand is
used in its ordinary sense, iNcluding, wthout limtQtion, to refer to an
al kyl having at |east one drogen atom repl aced wifth hat ogen, such as
trifluoronmethyl and the i

)n N )n

Depending upon the Z moiety, representative compounds of preferred embodiments include the

25  following structure (Il) when Z is methylene (-CH2-) and structure (lll) when Z is carbonyl (-C(=0)-):
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25 The term "al koxy," as used herein is a broad termand is used in its

ordinary sense, including, without Ilimtation, to refer to an alkyl noiety
at t ached wbrengtiomn oxygen bridge (i.e., -0-al kyl) such agCcmatShoxspe3
ethoxy, and the like. The term"thioal kyl," as used herein is a broad term

and is used inits ordinary sense, including, wthout limtation, to refer
to an al kyl noiety attachedyt hr h a sulfur bridge (i.e., -S-alkyl) such
as 30 nmethylthio, ethylthioyyand the like. The term"al Ryl sul fonyl," as
used herein is a broad termapd is used in its ordinary nse, i ncludi ng,
without Iimtation, to refer an al kyl noiety attach rough a sul fonyl
bridge (i.e., -SCQ al kyl') spch nmet hyl sul f onyl , ethEEsulfonyl, and the
like. The terms "al kyl am no*_an )"dlalkyl am no" as us €)ein, are broad
terms and are used in their ordlnary sense, including, wthout
limtation, to refer to gne alkyl yoiety or two al kyl nojleti esg,
respectively, -29 WO Q / °CT/ US02/ 16963 a R

bridge (i. - N al kg4 as nethylanlno ety dlnethylanlno
dlethylanlno and the | - thperein is a
broad termand is use®il n |ts|ord|nary sense, in®judi ng, | wi thout
limtation, to refer to an al Ryl substituted with at | ea®; one hydroxyl
group. 5 The term "nono- omndi(cycloalkyl)nethyl," as uggd herein is a
broad termand is used in its ordinary sense, including, wthout
limtation, to refer to a nethyl group substituted mﬁth one or two

cycl oal kyl grou such.as, c pyl net hyl i p t - and the
ke, The term Taers Pefibb PYIBHLR: é‘ﬁb b2 b s GRIOBRA TR el |
used in_its ordinary sense, |nclud|ng, wi t hout Iinitatlon, to refer to an

aIkyI stbstituted with a -C(=0O al kyl group. 10 The term
"al kyl car bonyl oxyal kyl ," as used herein is_a broad termang is used in its

ordi nary sense, including, without Iimtaf4on, to refer to“an al kyl
substituted with a -C(=0 CaRgyl group or ay-OC(=0) al kyl gromp—ZThe term
"al kyl oxyal kyl ," as u mereln is a brogd t@mand is used In ity ordinary
sense, i ncluding, hou limtation, ag;refer to an al kyl subst tuted
with an -0-al kyl grou e term "al k L oal kyl," as use einis a
broad termand is used |n |t ordinary senge, including, withqut
limtation, to refer tglan a¥kyl sub S iYh a -S-al up, YThe
term "nono- or_ dj R no," as erdin is a 0 and is used
inits ordinaﬁy 5 c i cIudinE? ! lilmi tation, 2t an an no
substituted with Be& atkyl Xox Wi th ORZalkyts Xespect i VN, 8KM

"mono- or di (al Ryl )am noal kyl ," asRased heteln is a brd%d termland i s used
inits ordinary 20 senBe, |nclud|ng withBut limitation, to réfler to an
al kyl substituted mnb% a nono- or di(al%%l)anino. Vi)

In still further embodiments, compounds of preferred embodiments have the following structure (VII)

10 when Xis oxygen and structure (V!il) when X is sulfur:

1%4 .
N._ [N\ 7
[ N/(J)n
Y
AN AN
R; Ry
N S
Rj T. © R3 |
Ry R,

(Vi) (Vi)
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The foll ow ng nunbering schenes are used in the context of preferred

enbodi ments: 14 14 Nz 11-1 Z ))n ("))n NN C5--_ Y i 6 5-- 4 YR R 17

[, R3 1 WOR3/0N23RL R, Depending upon the Z nviety, repPeIdrsizidvee

conmpounds of preferred enbodi nents include the 25 follow ng structure (11)

when Z is nethylene (-CH2-) and structure (I11) when Z is carbonyl

(- C( =0)-): -30 WD 02/094203 PCT/ US02/ 16963 O-, R7 RB NNO CN)fl N ~n \

YYR R RRNXRINX RLRL(II) (Il'l') In further enbodinents, nis O,

1, or 2 as repr @e;mndlmﬂupbwthstYrgmpwoasouﬁdls\of prefeNgd emmbddifieity have dhe atiowingvaugtures 5

R4 R4 I%t%(}“ NONJN RRR RI NXNXR3/ NX3I 31 R
(v R ol

Rl R1 In still further enbodi nents, conpounds of preferred
enbodi ments have the followi ng structure (VI1)
) iy r
N N N
[ Y/ [ ~Z [ ~Z
- v o v o
R
N NO; X Rs N o
R; Ry R>
N X N X N X
R | Ry I RJ I
5 R R| Ry
(X) (X) (XI)
) )
[N\Z N\Z
N) O N)
mR
NG o SOnRs
R | R
2 NNy R 2 N7 X
Rj I R3 I
R, Rj
(XI1) (XIll)

10
The compounds of preferred embodiments may generally 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, methanesulfonic, acetic, oxalic, propionic,
tartaric, salicylic, citric, gluconic, lactic, mandelic, cinnamic, aspartic, stearic, palmitic, glycolic, glutamic, and
benzenesulfonic acids. Suitable inorganic acids include hydrochloric, hydrobromic, sulfuric, phosphoric, and
nitric acids. Base addition salts of the free acid may similarly be prepared by methods well known in the ar,
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 term

-32-



10 when Xi s oxygen and structure (VMIIl) when Xis sulfur: RA R& N-Z N-Z
CNACNfFI R RR RBNORNS RLRL (VII) (MI1) -31 WO 02/094203

PCT/ US02/w698/89420ependi ng upon the Y group, conpounds of pCefisnz/ed6s3

enbodi mrents have the followi ng structures (1X) through (X111): R4 RA R4
N~ZNOONOJO NN2 RS\ O, B R R R RBRNXRNXRINXS5S5R R R
(IX) (X)) ( Mnhmat#y acé‘é”t%bl&'"ﬁt”&i)t&t 1 ANGB(1bPsPtErdad tofRRcomgash by a4l BReplable  R3
R Rl R ;?Hr)ma Xlldlary he C()Srh)olﬁér\lkdegJ o(fbsspreferred e%odl rr)ents mayNa
generally @@!tf@fﬁ‘ﬁl oyed as the free acid or free base. Alternatively, the
conpounds of pr% By &af b8 thade RRcordhgt 9&ind BfgMisyniedid or
base addition rﬁgu ?&@q{r g"ﬂnm (m af the f ere‘t:ar zgse am r%olcoyrrr]podnds
of preferr mhmwmpmhﬁmswwedoethlsrﬁeléwarweluasw thesgprasensativiemethade eahferth in Exareplear t |

and maysbe (f praRd, TomERE SR mby 1 a8 horfifd 8 e fobtitg®abéon Schemes.

Reaction Scheme 1

0]

OH Cl
Y
0 T o
R2 /& —_— R2 —_— Rz
N X
L A (R A
R1 1{1

R
iii

10 In general, chloro intermediates of structure iii may be prepared from the corresponding alcohol ii by
known techniques. The alcohol intermediate may, in turn, be prepared from starting material i by reaction
with appropriate agents. Representative reactants and conditions are set forth in Example 1.

Reaction Scheme 2

7 x 5
N
O3 — (h —
N/(J)n N/d)” NJJ)"
|
]]300 Boc H
15 iv v vi

N-substituted piperazines of structure vi may be prepared by deprotection of protected intermediate
v (in this case, protected with N-fert-butyloxycarbonyl or “Boc” for purpose of illustration). The protected

intermediate may be made from the N-protected piperazine iv by addition of the desired R4 group.
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15 organic acids include maleic, fumaric, benzoic, ascorbic, succinic,

nmet hanesul fonic, acetic, oxalic, propionic, tartaric, salicylic, citric,
gl uconi c,wbaen9403 mandel i ¢, cinnam c, aspartic, stearic, parmsv/ 963
glycolic, glutamc, and benzenesulfonic acids. Suitable inorganic acids

i nclude hydrochloric, hydrobrom c, sulfuric, phosphoric, and nitric acids.
Base addition s@bifiordcndniae free acid may simlarly be prepared by nethods

well known in the art, and nay be fornmed from suitabl e bases, such as
cations chosen fromthe alkali and al kaline earth netals 20 (e.g., lithium

sodi um potassium magnesium bariumor calcium as well as the gnmmonium
cation. The term -32 WD 02/094203 PCT/ US02/ 16963 "pharnmaceutically
acceptable salt” of structure (la) or (Ib) is intended to enconpdss any and
all acceptable salt fgrms. The conpowynds of structure (la) anfl (I may be
made according to the [organi c synthesij t echni ques known to tposegskilled
inthis field, as as_By the repradgentative nethods set forti“ n”

Exanple 5 conpounds [of ructure (la) may be nmade accgrding
to the foll g, Relact i op Scherfes. eaN(i‘j)on Schee 1 O OH G/ R 4+ Y-~ R2
R2 R3 N X R3 h{ XRI RL i 1 18 In general, ghl pdi at es

of structure i3 may Qe prepared fromlthe correspondingzalzm
known t echni ques. The Rl cohol interned ate may, in turn, gae prep
starting material i @y reaction wth appropriate agents. 'Represgntative
reactants and conditions are set forth'in Exanpl e 1. Reaction Sc éme 2 HR4
R&A' NZNZNZ nnOCNn NNI Boc Boc H 15 iv V Vi N-substituted

pi perazknes of I i r ) A f :

ot or medi at e v {oHESAIF it nsBn SEheRp THAY et VPRI R BToneE LR
"Boc" for pPirgesemmindslofpeérredemmdinentIegingstottere(ldd | nt er medi ate may be nade
fromthe throt%Ft dé&éﬁ;@zine iv by addition of the desired R4 group.

gaction
]|300
N\Z
Cl IIBOC [ /(J)
Y N N
AN S~z
R U4 N
n
R; E: X ¥ Ry
| H N X
R; |
iii iva R,
vii
? Ry
N N_
i (4
), N

|
—_— N —_—
Y Y
AN AN
R, Ry
N X
Ry X Ry |
R, R]
10 viii
Alternatively, intermediate iii 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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-33 WO 02/094203 PCT/ US02/ 16963 Reaction Scheme 3 R4 CNI C1L R4 Z 1 n
YNN) R +Y<-:I NXN)n R 311 RRHRX 3 vi R 5 Internediate
iii fromweaeny«am Schene 1 may be reacted with internmedi aPeTaiS0T/16963
Reaction Schene 3 to give conpounds of preferred enbodi nents having
structure (la). Reaction Schenme 4 Boc | Nrz Cl Boc Y NN)n\ ~Z R2 + ~Y
;)' C;\| mYXYhMrﬁédiaB?viiBfolldWe%y Nidi¥on britde dedf@d RE gropith gitd &thpounddbf preférred \ergboliments : O
n
having structure (la).
MIF as a Drug Target

Macrophage migration inhibitory factor (MIF) may be well suited for analysis as a drug target as its

5 activity has been implicated in a variety of pathophysiological conditions. For instance, MIF has been shown

to be a significant mediator in both inflammatory responses and cellular proliferation. In this regard, MIF has

been shown to play roles as a cytokine, a pituitary hormone, as glucocorticoid-induced immunomodulator, and

just recently as a neuroimmunomodulator and in neuronal function. Takahashi et al., Mol. Med. 4:707-714,

1998; Bucala, Ann. N.Y. Acad. Sci. 840:74-82, 1998; Bacher et al., Mol. Med. 4(4):217-230, 1998. Further, it

10  has been recently demonstrated that anti-MIF antibodies have a variety of uses, notably decreased tumor

growth, along with an observed reduction in angiogenesis. Ogawa et al., Cytokine 12(4):309-314, 2000; Metz

and Bucala (supra). Accordingly, small molecules that can inhibit MIF have significant value in the treatment

of inflammatory responses, reduction of angiogenesis, viral infection, bacterial infection, treatment of cancer

(specifically tumorigenesis and apoptosis), treatment of graft versus host disease and associated tissue

15  rejection. A MIF inhibitor may be particularly useful in a variety of immune related responses, tumor growth,

glomerulonephritis, inflammation, malarial anemia, septic shock, tumor associated angiogenesis,

vitreoretinopathy, psoriasis, graft versus host disease (tissue rejection), atopic dermatitis, rheumatoid arthritis,

inflammatory bowel disease, inflammatory lung disorders, otitis media, Crohn's disease, acute respiratory

distress syndrome, delayed-type hypersensitivity. A MIF inhibitor may also be useful in the treatment of

20  stress and glucocorticoid function disorders, e.g., counter regulation of glucocorticoid action; or overriding of

glucocorticoid mediated suppression of arachidonate release (Cys-60 based catalytic MIF oxidoreductase
activity or JABI/CSNS-MIF-interaction based mechanism).

One example of the utility of a MIF inhibitor may be evidenced by the fact that following endotoxin

exposure detectable 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 operation, MIF may likely be produced by activated T-cells and macrophages during the

proinflammatory stage of endotoxin-induced 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 are the probable source

of MIF in the post-acute phase of endotoxic shock, when the infection is no longer confined to a localized site.

See, e.g., 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, inhibitors of preferred embodiments inhibit lethality in mice following LPS

35  challenge and likely attenuate IL-1B and TNF-a. levels. Accordingly, a variety of inflammatory conditions may
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R R RBNXR3INX I RLR 10 viii Aternatively, internediate iii of
Reaction Schenme 1 nay be reacted with protected internediate iva, to yield
t he prot ex0edosseexti on product vii. This protected reacti eaTSOTLO63 may
then be deprotected to yield -34 WO 02/094203 PCT/ US02/ 16963 internedi ate
viii, followed by addition of the desired R4 group to give conpounds of

preferred %QQHEHaBi@[bttﬁatm@rﬂ%tﬁ‘gMﬁilﬁHM%ru'lrﬁh|§P rd, aMb Gltser advhtal@s, TRNMition of MIF
Macr ophage m?ratlon I nhi |tor%factor ) e well suited for
I

anal ysi s agctiiiyandlef releasemey eemployed toregidnfipmmatgry Wﬁ@"?ﬁe@ﬁsmﬁblﬁe&?ﬁﬁ' @Mecls may be
variety of ﬂ?%v@c?@h*éﬂ'/eﬂl Qi &ﬁleawmaﬁ sféﬁtf% of 1@ EhobKYedpBME Ein thY fEspB@SWHRERDinFE® W

to be a sig nt ne ator | ammat ory responses and cel lul ar
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gradual l'y iBef e, Vb dcBGive BBeaR6UEtE), RRAR Redritls, SrahMitaSdiabetes, graft versus host disease,

chronic renal damage, alopecia (hair loss), acute pancreatitis, joint disease, congestive heart failure,
cardiovascular disease (restenosis, atherosclerosis), joint disease, and osteoarthritis.

Further, additional evidence in the art has indicated that steroids while potent inhibitors of cytokine

25  production actually increase MIF expression. Yang et al., Mol. Med. 4(6):413-424, 1998; Mitchell et 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-mediated pathological states, particularly in chronic

30 inflammatory states such as rheumatoid arthritis. Such combination therapy may be beneficial even

subsequent to the onset of pathogenic or other inflammatory responses. For example, in the clinical setting,

the administration of steroids subsequent to the onset of septic shock symptoms has proven of little benefit.

See Bone et al., N. Engl. J. Med. 317: 653-658, 1987; Spring et al., N. Engl. J. Med. 311: 1137-1141, 1984.

Combination steroids/MIF inhibition therapy may be employed to overcome this obstacle. Further, one of skill
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di seases Ofblnﬁlmgog)gchly @@IV@ and not inactive MIF (e.g., small molecule mh|b|ted) necessa ly 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
30 complex that includes MIF; disturbing such a complex may result 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 transfer, 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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assay whi Cr?iependlng on the differential absorption of the right and left circularly polarized components for that
chromophore. Unlike optical rotatory dispersion (ORD) that measures the contributions of background and
the chromophore of interest many millimicrons from the region of actual light interaction, CD offers the
advantage 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 solutions of macromolecules has resulted in the ability to identify
conformation states (Berova and Woody, Circular Dichroism: Principles and Applications, John Wiley & Sons,
N.Y., (2000)). The technique can distinguish random coil, alpha helix, and beta chain conformation states of

35  macromolecules. In proteins, alpha helical fibrous proteins show absorption curves closely resembling those
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In certain embodiments the candidate inhibitor and/or binding agent is detectably labeled, and in
particularly preferred embodiments the candidate inhibitor and/or binding agent is capable of generating a
30 fluorescence energy signal. The candidate inhibitor and/or binding agent can be detectably labeled by
covalently or non-covalently attaching a suitable reporter molecule or moiety, for example any of various
fluorescent materials (e.g., a fluorophore) selected according to the particular fluorescence energy technique
to be employed, as known in the art and based upon the methods described herein. Fluorescent reporter
moieties and methods for as provided herein can be found, for example in Haugland (1996 Handbook of
35  Fluorescent Probes and Research Chemicals- Sixth Ed., Molecular Probes, Eugene, OR; 1999 Handbook of
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I nteractions of various macronol ecules with small nol ecul es and |i gands.
See Durand et al., Eur. Biophys. J. 15 27(2):147-151, 1998; Kleifeld et
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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 viscosity and on solution temperature (Perrin, 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 fluorescence intensities
measured in distinct planes (e.g., vertical and horizontal) and is therefore a dimensionless quantity that is
unaffected by the intensity of the fluorophore. Low molecular weight fluorophores, such as the detectably
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 fluorescence polarization readings. When complexed
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25  antibody that does not recognize the inactive form (e.g., small molecule inhibited form) may be preferred.
Within the context 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
enzyme 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 to 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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nol ecul e such as M F as provided herein, however, the fluoro ore mt)) % of
t he to a preferred embodiment by detection of a fllorescence energy signal generated by the substra
Typically, an energy source for detecting a fluorescence energy signal is selected according to criteria with
which those having ordinary skill in the art are familiar, depending on the fluorescent reporter moiety 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 to the energy source to generate a fluorescence energy signal,
which is detected by any of a variety of well known instruments and identified 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 spectrofluorimeter equipped with polarizing filters. 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 LIL CRITERION™ Analyst (LJL Biosystems,
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Fluorescence anisotropy in polarized light varies as a function of the amount of rotational motion that the
30  labeled candidate inhibitor and/or binding agent undergoes during the lifetime of the excited state of the
fluorophore, such that the anisotropies of free and fully bound candidate inhibitor and/or binding agent can be
usefully employed to determine the fraction of candidate inhibitor and/or binding agent bound to MIF in a
given set of experimental conditions, for instance, those wherein a candidate agent is present (see, e.g.,
Lundblad et al., 1996 Molec. Endocrinol. 10:607; Dandliker et al., 1971 Immunochem. 7:799; Collett, E.,

35  Polarized Light: Fundamentals and Applications, 1993 Marcel Dekker, New York).
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particul ar produce it from a transtecte expressmn vector. Test ce prefera ly norma Iy exp SS the protein, such that
transfection merely increases expressed levels. Thus, for expression of MIF and IL-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 transfected using an appropriate vector, so that the test cells express

30 the desired protein, as those of skill in the art readily appreciate.

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 cytosol or medium, Western blot of cell medium,
ELISA, 1- or 2-D gel 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 immunoprecipitation of cell medium
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fluorescence energy signal. In preferred enbodi nents, the fluorescence
energy signal is a fluorescence polarization signal that can be detected
usi ng a sweebmef2biiori meter equi pped with polarizing filtePeT/usn/16963
particularly preferred enbodi nents the fluorescence polarization assay is
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One in vitro assay can be performed by examining the effect of a candidate compound on the ability
of MIF to inhibit macrophage migration. Briefly, human peripheral blood monocytes are preferred as indicator
cells in an agarose-droplet assay system essentially as described by Weiser et al., Cell. Immunol. 90:167-
30 178, 1985 and Harrington et al, J. Immunol. 110:752-759, 1973. Other assay systems of analyzing
macrophage migration may also be employed. Such an assay is described by Hermanowski-Vosatka ef al,,
Biochem. 38:12841-12849, 1999.
An alternative in vitro assay is designed to measure the ability of MIF to catalyze tautomerization of
the D-isomer of dopachrome (see Rosengren et al., Mol. Med. 2:143-149, 1996; Winder et al., J. Cell Sci.

35 106:153-166, 1993; Aroca et al., Biochem. J. 277:393-397). Briefly, in this method, D-dopachrome is
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pol ari zed light) of the fully bound substrate can be determned in the
presence of a titrated amount of MF. Fluorescence anisotropy in polarized
| i ght varweszas#2e3 f uncti on of the anobunt of rotational notcerushhiae: he 30
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25  above, chimeric MIF proteins (i.e., fusion of MIF protein with another protein or protein fragment), or protein
sequences engineered to lack a leader sequence may be employed. In a similar fashion, a fusion may be
constructed to direct secretion, export, or cytosolic 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 a result of being diseased, infected with a virus, and the like. Secreted proteins that are exported by virtue

30  of aleader sequence are well known and include, human chorionic gonadatropin (hCGa.), growth hormone,
hepatocyte growth factor, transferrin, nerve growth factor, vascular endothelial growth factor, ovalbumin, and
insulin-like growth factor. ~ Similarly, cytosolic proteins are well known and include, neomycin
phosphotransferase, 3-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  convenient assay, such as ELISA. The three proteins (leaderless, secreted, and cytosolic) may be co-
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The first step of such an assay is perforned to detect MF extracellularly.
For this assay, test cells 25 expressing MF are enployed (e.g., THP-1
cells). BvOhewdw2be test cells may naturally produce the piroraism/oi9e3 produce
it froma transfected expression vector. Test cells preferably normally
express the protein, such that transfection nerely increases expressed
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transfect eq,ld8ifd9 an appropriate vector, so that the test cells express 30
the desired protein, as those of skill in the art readily appreciate.
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site of interaction. One site |ocalizes t %goc ket th
horseradish peroxidase, which acts upon a substrate ?e g., ABTS) resulting in a colonmetnc 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. If desired, cell
supernatants may be concentrated to raise the detection level. Further, detection methods, such as ELISA
30  and the like may be employed to monitor intracellular as well as extracellular levels of MIF. When intracellular
levels are desired, a cell lysate is preferred. When extracellular levels are desired, media can be screened.
ELISA may also be readily adapted for screening multiple candidate inhibitors or enhancers with high
throughput. Briefly, such an assay is conveniently cell 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

35 20,000 cellsiwell. However, if the cells do not naturally express the protein, transient expression is achieved,
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20 responsible for the tautonerase activity of MF. Screening assays for

I nhibitors of MF export varies according to the type of inhibitor and the
nature okbotbess@cetivity that is being affected. Assays napcClbasperdes ned in
vitro or in vivo. In general, in vitro assays are designed to evaluate MF
activity, or multinerization, and in vivo assays are designed to evaluate
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cells. 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 is added to the medium or, in the alternative, cells
are lysed and internal levels are determined as follows. Bioactivity of MIF is then measured 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 thymidine is added to the medium and
TCA precipitable counts are measured approximately 24 hours later. Reduction of the vital dye MTT is an
alternative way to measure proliferation. For a standard, 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  induced toxic shock, TSST-1 induced toxic shock, collagen induced arthritis, etc.
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O her assays may be perfornmed in nodel cell or aninmal systens, by providing
to the systema reconbinant or naturally occurring formof MF or inducing
endogenousoNk®Ienpr essi on in the presence or absence of tPrestUSenmaiInd,
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

toxic shock respggsg. VIt@QnJ&g@méﬁéﬁ%ﬁnc%é %és!!aygl%f:ﬁ]éé@@r@' prﬁfEr%ltdﬂ o'f@ﬁﬁofﬂéila! cells
enployed to identify an 1hhibit I'S sgem M F In an}/‘( of the

assays des wﬁh*m@xﬂamegeu(ﬁpm ef al elsp /’b’eﬂt I69+5@§/ 19893 ﬁ@@@imﬁ ﬁfebfﬂw Faniary gndothelpl geds
THP-1 cell %3"&1%" els Cgebé?%fédr'%s? bR geqls %gpoﬁlp%%w C?m dRNAurERt §C Y @RC

encodi ng the ection an rmat | otocols are wel |
known in tHeEHTt, 1%&2d’-\hereta/udélllm6wt92 b 1P%}}, etia cefl mcgsathcassayrﬁeedvaaem et@par @i on,
i nfectign ﬁv‘v t9§ 7§ vector, DEAE-dextran nedi ated transfection, and the
i ke. af Va1 r? "to the proteins described 25 above, chineric MF

pr ot ei ns (|Proeucxlorfdﬂsmtmdsd|eef MF protein with anot her prot ein or protein

fragnent), or protein uence i, | ack rseque y
e o oyed 1 hTEF Emhian e 28iee 1oR f & Soa el el b B S P
secreti on mﬂh@pﬂiﬁﬁtatlo@,ﬂo @fet 1090ldional f rednespedifiznand Aojockandl ar&:bdadm@fastmhb%anﬁ@q biadioe s

may be 0 a fu onst r.uct a

i nhi bi tor sT gi%gts ﬁ’o%‘?h ?f‘&tf 'eigﬂ {paa t%%b?'@dé’@ﬁwp?i ant&gdyg?prggrbﬁd emBqur%e‘gféntBeq term

di seased, ranfiRAtadsadihbdin® abrdat! ®rm &aek Jsbein Itd df@nary&@ﬁis!éeiﬁcﬂfdm@rmﬁcﬂl Imﬁtatbiﬂad refar e
exported b){ virtue 30 of a | ead sequence are e'm{% ﬂ 3 ncI

human chor |%ﬁf"é°’%?ﬂ9d%ﬁ@“8'b’i“'i’ib'¥’ﬁfﬁf fYPSPlidesy & {RfoRt HQBP varianh, auRcHRogl; rég'B‘?“bvw h
factor, trgmbehiah- MFF@JrQé@ar%&JWoharft@e%tbﬁhﬂ fing fv‘a’gﬁﬁM Ioaéucreémm.m)t ma} begcfh@fé&té'hzed
factor, oval bumn, and 1nsulin-| h factor. Simlar ol i

prot ei ns aP&h3usy ISPGI%hﬁ‘be’"Hr?G“Vi%@'I tbet@rgetr@tw@p&derpr epiiRRsspavent Pb@ﬁéﬁ@@@a 1 XI0 M,
[err]-gal aﬁéd&?a‘ll)fjgtslé'ast %hl' ’f‘x WWV Oénhep'FeféFéﬁyoﬁ H&aktedbBlt 14101 @ N$ab, F0) eP(?-XﬁB?FV

such as protein Kkinase C. nost’ usef ul Cétyt osolic or secret ed
prot ei n§ afregmenissel amaant MFéiafEJ@aéﬂtlbqﬂY mivbighu redain i specific 3Bindingn gelivitye for aMIBARrgek uch

2 LS P Rt A GRSt o i i

co- t r ansf e@utibodiesi that tbing attive polynsptides artdrare demﬁseobmoecblnéleqaafr@tlm@tow isall Belgraleat e
host cells Th E Yf El{]leﬁ TR &t rego‘ﬂg p% E@la@%a?&?ch %E?I%eh@rﬁ%t?ﬁé ﬁ]'er?esufgil J:\ %on%?r)(atlgﬁ%l

stably transtornmed or expre I'munopreci pitation
is one suc Inhagesauas tr‘raaglngrtha/ndnm tmtlmlepi;oeej coropetite elncmngmtmtherﬂplme|ooater|caxc|®f0h>0

| F t N f
Ce o8 SRRROIEE B kb o S0 o SR LR R
ti lrr:e tylcnt eatlbbc;y agdiupm rbiamm;lsde_rsmhlmml tle af on Seale_thlalacme snle,l |mmnnbfaactwm/>mtheiam'£b?]dynee
C cu e nedl 0 n ul se |, ! ar e
et um sup i RERRGIgs e i5f BLES Pk Suar il Wil i e Anfrolforat b b
heparin if atthig. | eaderl ess protein is heparin binding. Cel I s are then

| t dinth f d i dat
b o or e or i ee e SO £ b S 348 LB ouf sk P B e
Cul t ur @5 supRLARY, Mttoul Fitadh] BGEECo aRduraly %dufnh@dnnb&mers%n B thén-utually lommb@t ed

with anti-MF inmune serum or a nonocl onal antib ¥ or with anti g
anti body i ]ant@oqﬁgp:pqlqjj@gtfg@xa@le single chain antibodies, chlmenc bifunctional and humamzed antab dies,

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 Harris, Immunol.
Today 14:243-246 (1993); Ward et al., Nature 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., Protein Engineering: A practical approach, IRL Press (1992)).
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present, followed by a devel opi ng reagent such as Staphyl ococcus aureus
Cowan strain I, protein A- Sepharose(r), or Ganma-bi nd TM G Sepharose(r).
| mmune cowploexrerorre pelleted by centrifugation, washed i rCTaShuidves
contai ning 1% NP-40 and 0. 5% deoxychol ate, EGIA, PMSF, aprotinin,

| eupeptin, and pepstatin. 15 Precipitates are then washed in a buffer

contai ni ng sodi WR.pAPSALRY @mmaﬁm%ntg a Qﬁmﬂw/&@@! Aliddy Miy-bé Gaised Bshg a.$5?ﬁmmhﬂﬂ5@?zme

conpl exes are eluted into an | € buffer and separated

SDS- PAGE.  F#& agepr eixgmplqma@;@@gts%eppﬁ rmofurim) B Getiyp Bite, reqin o MIF @mhp féﬁ@ﬁd@éﬁ?%"@
x-ray fil FMB@ mﬂé"hfe}ﬁﬁﬁ’ fron-inbtRA SBMed6r Br'béifc@cf Fe%gnbtuﬁn geﬁse%scrﬁ)%j aBMBNGA Ay

t he anoun super nat ant s. erred for detection
in hi gh thnrmmgqurt: fragmesteatiangF/taryet wagptld@@mmurpgeapésqt@nces @deﬁlr@cﬁwqrm%

Bon ol SOTuaPh P acsetBhies), AR siBRY pophfBF. 8 Qencfipl ABAEC St Mt
washing, a psrme)pm.iloant a Mtb’dgrge(t @olgpeptide carieFyadi smrewhogedic by h@p@g@@d@pta’nmaj@wr
may be COUploF\gHIequgjci?aslr ?qﬁigér Se?l.h% %E&gfﬁf {?ﬁﬂ)gorgg)gglg rTrllnpet ﬁéﬁ%&aﬂ‘ﬁ %%)y ggg 5 dmg tf?e

biotin. Fol'°6 eve
t he anmount peftidéhorion ed & fusiomedaleiu s‘i/anwsaﬂweﬁafn@oﬁnqﬁécalbeandamdmds foerumhngobahaeIemm mg

reagent is asubtratef r th ne ¢ ed to e second anti body

(typi cal | y AR ?“I‘?aé%ﬁ}g@wﬂﬁ‘%%f’rﬁ%%%‘a‘g/?ndg‘gn% H4 wgBEnzyma coupl ed to

?‘t rept agl dlh n. StMethgdslf@r ramgmﬁaorarmmbé fdﬁlmmglej in atrdbbit, godt, mib, ;I?_rmheudﬂmralz
orseradis er oxi das ich acts u str te (e. Q.. resultin

in a color |aF?3”fe owp é’htﬁef ?%ﬂ“ agqtion, é“°"9°§e%§ﬁlb%‘ﬁ"a Ptémeﬁg«smq Wg %%éqaﬁﬂe ﬁ’el‘ °

second ant ik Yang RuMeSA teCartBParNZanaR and, B6praaMI9R): MdF eRdmipleD eiskien KBl oM a target
directly coupled to the horseradi sh peroxi dase, or other egqbtlg %Fﬁ%ﬂé‘ﬂort‘%

det ecti on PR¥gEide-mmunizefaaammalican be fused to ap apnrRrialn Mielama el ine suhas
raise the ‘é&fs%br’o@lﬁe |h?o‘f§ﬂma deh L Di6ed nARHGRE b Mind¥BrhdyQsdSscreBnta isiA a bkl tarfdt and

the like may be enployed to nonitor intracellul ar 'as well as extracel |l ul ar
| evel s 1&f RPIFPeptigpon funglionah Fagment tereof |tedentidy glenes dhat pecestp, targetcrolypeptidesmenacipnal

preferred. m%bg%&.ﬁga {:éshuﬁgeé.rage ri%n‘?as%?ﬁrél;sr%]ﬁéjtarg@?&\yﬁepﬁ@éﬂn&ﬁ@clo?ﬁlra‘ﬁmﬁigs

ELI SA may a e rea Zr Screen e cand

i nhibitors h@«ngeawﬂ%sm@éer soevlﬁcrt)handu g‘frnlt! mew bg hgslated as@ |um2¢cg/as 8 seminupys gausegyofithe
conveni ent |

ot ur al 1y oG, yiAS AT orBEimb efkoula Qb B, iy, § REdnthhipRade
expressed pxueeast foroba(amiq aeingle shamtanuaterget@bbmtlde:aso poviges @ moaddond! aetibpdy thabme)ver ,

i f the el | ss the protein, transient expression is
achi eveg b?ﬁﬁﬁ%ﬁ%ﬁﬂwg%h%@ﬂ@gm 16963 such as by el ectroporation or
Ca2PO4- rredlAamneaiiortsraammtmms Utiiming |Ffabitors biEdIE r opor ation, 100 pl of a m xture of
cells (e.qg., s/ m 1s .dispe Lnto
U vi dusl Cmel 1 ITBHO @@J R4 1 Vaﬁ‘f‘éﬁ? ool SSes "gtgi?b@ W@ﬁ@é%%ﬂ?bﬁ@%ﬁ@ﬁ% an
appar at us \be tidalated 96pma1idd femex varieg @f §ctircgs, ,sudhClel tﬁi&@naEfuaglI plantso parbdites) litSyries @fn
BTX, Cenetroni.c condi tions for p ratlo
oxper | nont PR LTEAREFSr GrPfe GoTES Pt Sk o Wy s o1 9] it
][ esi st ance recagiite l[hblﬂ ummbfemb&tuﬁdd@vhérr%stétytgam]albnnébar]lcitmﬁoa frém V@Iﬂtrd)lﬁsdels iSothseioéd. nez
or optim zing el ectroporation e obptai ne rom e n
in protocol man@esh es‘gﬁ‘}"fs des Wré‘nﬁatW%‘t Felolomegsigsi m1?@15“9[’ ££ E ?ﬁ?ﬂ%f’ Wi
(Ausubel e@xtaabelluléﬁ&aﬂzatlthbﬁh@vé Binerasctticfe®., Fok Safble, el studRE Ravel dérhtinStehtedittiah
MIF is a mediator of endotoxemia, where anti-MIF antibodies fully protected mice from LPS-induced lethality.
See Bernhagen et al, Nature 365:756-759, 1993; Calandra et al., J. Exp. Med. 179:1895-1902, 1994;
30  Bernhagen et al.,, Trends Microbiol. 2:198-201, 1994. Further, anti-MIF antibodies have markedly increased
survival in mice challenged with gram-positive bacteria that induces septic shock. Bernhagen 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 apoptotic stimuli. Takahashi et al., Mol. Med. 4:707-714, 1998;
Takahashi et al., Microbiol. Immunol. 43(1):61-67, 1999. In addition, the finding that MIF is a counterregulator

35  of glucocorticoid action indicates that methods of inhibiting MIF extracellular localization may allow for
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an equal volune of nedium and incubated for 48 hours. Electroporation may
be performed on various cell types, including manmalian cells, yeast
cell s, bawDerioss20mnd the |ike. Follow ng incubation, mnmedi ecmuisohies3s 10

wi thout inhibitor is added and cells are further incubated for 1-2 days. At
this time, culture nediumis harvested and the protein is assayed by any

of the assgygméiebea Uaneﬁro?ﬁﬁﬁo?egkﬁ corﬁhbr%Amblt?dlr@rEQ{o%ﬁ%ﬂltyt PiideiB6 endoldfenid, @hei N.
An initial concentration tested. If this anmount ggl ves a

statisti calaHyt r@plgatnrvfdl%ramsym@clﬂﬂammatoafoowﬁj&aﬁe etftls megja inflanypatesy joipisiiseee SRt
A0 det ect! @t a6 BEhARLP ol Y Bl 16751 Wi 1B, a8t d. Wi 1979857 RIDRISE.

Al ternatively, concentr stiper nat ant may be el ectrophoresed on an
SDS- PAGE g&onnattyckt all Bat Mechéﬁ%&?ﬂédi 987 Becayed MIf issals9gencgnized todie angiogani¢, ¢ne indibition

et bocbes PEpAbdob 8L S BB PUIRH Pl et b
usi ng an aratei rfoblthjted to, dhrhdér dielostit elinvpaily, aaonassmngippathlesrfgrtii'gt)mebeSItytaoql)anetiCéib@éSE%r
group. Thesgq/Lécg 29 %ﬁysﬁnc L}H%eédgﬁ:{ﬁ %ﬁ:nesgénﬁ@rsgas ot limted to enzynes,

cof actors ‘ecul es, fluorescent
nol ecul es, and hotnhibitors &fr MliFeacahiy wr etpog mawberen@ioygir therppeutically?2%@ aso utilized in
horseradlsh erox i dase,

be d t ect i ncubati o
- azi noSRfuNgon W I%éﬂ%‘?ﬂpﬁ zﬁ’%ﬁ'l frat &g fﬁnﬁe é{@é‘a PR 8"%@? gctpa%ﬁ'%(rﬂscselgys
descr l Eed abmmetaaaéreofrmgnhrd of entad@m@derﬁwoumeesuaﬁnsmdd forotoois. a(l’:cmpoﬂlopaeqﬁtprefhﬂled ag.
I n such case, {he anti to the ti e assa nc
si ze or ch&F‘b@”ﬁ?&@é‘@y@ﬁ%M‘ﬂB?r W""‘?WE&H@\ @“%B?@ate"awa @?gff?fr?ﬁ@/’e or Gral,
chr omat ogr apday .verdus, aftrachAial Shtraperfonbd, Oﬁﬁcﬁﬁﬁeoﬂm@rhﬁramlﬁ@bl@ry:ﬁmrﬁs@atﬂmalWlmf\)btﬁehe
anount of active MF present in the c um For ex

bi oact i vi t PMBydmets. th qﬁmﬁ%ﬂﬁ'mﬁé’e% mr@a mwea?d'maews ASRAS O3 ggtalf'?ddﬂeaa% mplant. 55

Briefly, calihf yétroﬂi@ﬁén%@lﬁ%té/\’cénﬁbo%nﬁéfbefe%‘ﬁréd SfbodiREitO ha i Yormiuibd\8s Mydphifdae,
cultured for approximately 30 hours, during which tinme a candi date

i nhi bi 18r  HliZenaRRIvREAte exgpietrdhay provide stagilly axp 'vqsze'matﬁtqné pubsgadent o rekwdratiop.ansf er r ed
to a |ow ser Umlr{"?@fhb‘rr@nfb%m&t pHérh&ﬁﬁthi@orﬁ&%ﬁﬁo%s %ntdnd?@%h@ér‘rﬁﬁ?e inHif@rs HEMIFUR | S

renoved and cl ar centrif ugat i on. lysis fer containing
prot ease i miavided: dFosthe surmefexﬂ adrmmstrﬁ@nntﬁeﬁommntﬂﬁs 0f|Pf$fetfPFbef%h°t"@Pfﬁ$aWWQ? forpalpteds

are |ysed agdyJpi Eﬁtlgﬁlconlmp%ﬁllﬁd@ gnaqgifn@a{ Eﬂngbggnoﬁssof >Pgslfv.J‘rr@(‘!‘@mbo'c?ﬂ'rn"e]r:f}g'E:én‘/p‘m‘:eyon@for MF

i s then neaslured by nmacro m gration assay, |sonerase activity, or a
prolifer at inore AFs énibitors jof (Dteierrecf ambaslimeats s(ag. iascopweundratesiudiyre dlationd!b))vandi dus

amount % 3&?&&%&%@& Eéﬁg%@ﬂé@.fé’éa%r&?rﬂ/oﬂ&‘fu&?c tlnh"rzb-iq& o?ﬁﬂFl 'aPrg;I‘;l;r]r{eléghgr grgpog h&fm\ gﬁ ne

S adde reci pi'tabl e coun
appr oxi mat emgur®#hithas effectiva toetreat d?mdumrld(sordemfthat lisein\an eabuntisuificikft 1o achiewrdecreased

o et Lt O B TR R R Bche B Rt e
ot her appr Cpmrh@o‘eﬁ!tlcﬂlceramﬁmns oapfa‘er‘reﬂleheodmrems hl&ay &mlﬂde ammhbltasofMFFSn aBEmoumdtnarmad
s s Do B8t S0 S et R h U AR
bi oassags t mérabryamo 625p0.08, 0.081 @1,i0210.10. 4ewlosl"oe7l D&|or09h'lg$o aboat 70, 76080| &gen
O ot B o0 128 o 1 B P D0 B SER b iy B o B R e Y
exporting tnee fltérathy kmeibsut § Okaaus 6, 28, %10, 15, Bo,Br 28 rhg 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 carriers and/or diluents are familiar to those skilled in the art. For
compositions formulated as liquid solutions, acceptable carriers and/or diluents 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 lubricants. 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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186: 1471, 1992; Abe et al., J. din. Invest. 92:54, 1993), or a cel
mgration assay (see Warren et al., J. din. 5 Invest. 95:1789, 1995).

Pr oduct i omoab/og2d3 bodi es The term "anti body," as used her ecm/tss2/a9h3 oad
termand is used in its ordinary sense, including, wthout limtation, to
refer to polyclonal, nonospecific, and nonocl onal antibodies, as well as

antigen bi g@bﬂ&& such QQt'ﬂFs@tdéscF?Jed %%Hun@faﬁk bl%‘i’ha%@ut/cé/\’s@/&hcéseGéHnﬁotEa Mack Publishing

anti-M F/target anti body of preferréd embodi ments, the term 10 "antigen" as
used her ei 0 EastentA880.t erm and is used in its ordi nary sense, including,

Wi thout i m tat iy Prﬁtﬁﬂéﬂg e dis i3 i @Iumnﬂﬂ%%@nt&t O fRdrdrfed erhSUaanhtEOPﬁédrﬁéécér@r

pol ypeptide or a targe pept i vari ant fluncti1 onal fragnent
t her eof . Amnygovalentiy b@hdedlcgmrs thattréldnealy compound iof $tyelure Ba)ea (il ¢ wvo abenesyeh ipdrugiiz h

thetar dot SUTSHedE - GaRhT PhBSTE vl dRbrBEhyHRAfirh hoB il i Kl
gener al Iby menit;)euﬁrﬂtnonaﬂmaatmdlenherby)lﬁutm fhanigurationaor @fvive, 3ieldipg the paredeompadndut 1 x 108
M 1. Fab, F(ab')2 Fd Fv 15 F

whi ch et ai n spaih g Bty e LSS o i e Ao hi e REf

pol ypept i denag mam'r -1 cacepntetspmeemuarrﬂtueasmmasmduamhm«jmqw ef diasteedmensh OAlli suet s
O particular gt erest a bod| esEﬂEL@at b nd act pept i

ond’ a6 i Bl 58 i Blef el A beien oA oS b, B e of

skill 0 t R cAsthllinedsies éfmeawo&rwsaﬁseudtdmtua)sanahb dnaypbmemmbrpmwmmré iheuded
result of a conformational change, thus cha

epi tope, cEhREETed;eBodients; i adsitioth SerAROfelbs ?OB}B ‘%si'?cg‘l“?s g?’@l if“@’halﬁcf forsy

t he anti bodylydids it whisr &#Rink nic kdlveRide S@éhadapété& aré BIRilZAE tnkiVdRd Sithire the kcop othe y e
may be the e eE)Wtope for a particular antibody and upon binding of a small
{

nol ecul e aPreffredmbpdineis. acti ve site, immunoreactivity of the antibody is

llost, thereby al] S¥h&SmbiinerS £ mthod iOssvided foft’r'@"a'h’r@%rvﬁr%?ytdf Héerérs\M ﬂlrﬁbséb@ iRftihdody
as a surrogate mar ker for enzynme activity. In addition,

"ant i bddly" infammaieydispasesi athitis, Iramw&aiedtd@prﬁ?raﬁdd ihe "'iﬁs é@rzhmthpé%n%ndeiﬁwiveﬂng
sense, 25 Q%rhtﬂ ¥t pHérerBd Hﬁ]bo'dl'm@?\tg & & 98m-thdddddCinfial h%n%h‘ﬁt%hfﬁd{enpfé%éétr thé‘g

ant i bodi es as ‘non-natural |y occurring antibodies, including,
exanpl e, sidisgter astilapss. aluch ethodssinclusiai sysienic administiatiant ¢f(ﬁﬁalnhll&WdOfHYl|ﬁmﬁ|Pie&ffed

anti bodi s, ag. el | re%?abgr}{\ tgeegurrp'd?dé geg c@&@néoﬁgéshgﬁ e0fs s O Irem sgﬂemlc

non- nat ur al [ny oCcur P I es” may constru using so
pept i de symﬂmlelstracthn mﬂgdeberapanddmceeﬁrar meﬂ)@tblqﬁamnlhlyt[atmr e yordh @droitysteatione uitalfie r

exanpl rﬁg I ' NGV,
chai s nd PO AEE PihgRRe A rEblcpir Bl voad Sl fhe Bl BhtiabGRiche
(1989)). Thebeas Hquillsosynups, soxpelninds and enmlkuonsg,Thbser capaditioheemay Asariaclide, flavorants,
humani zed, CDR-grafted,. single chajn d bifunctiopal | | |1
inown 11 RESE S upiseapng (Bokeind AR Soyblf, Poertr il S, sBRc BTN Gkt
Vard et al .additived. lll-'bﬂpaféﬂtél ddridistredion, thd 8@8oundlaipretavedienbotiiments caAihé prbmackiddrsaquebus
Laborat ory . Manua Col d Spring Harhor Laboratar Yor k 1992 ;
Bor r abeck, MESHMbRoMonE Rt H@gﬁPﬁgn '@@Q‘&lﬁ’" % %ﬁf 'lai}l’ Qito'y t’jn% acfﬁfjtéfg 158y buffers,
H | yar dset sfoxidante! Séciid3tall BRG hidt¥es dmmbriCdnioRedd iegup sagdns. | RL Pr ess
(1992)). -49 WO 02/ 094203 PCT/ US02/ 16963
As mentioned above, administration of a compound of preferred embodiments can be employed to
treat a wide variety of disorders or illnesses. In particular, the compounds of preferred embodiments may be
administered to a warm-blooded animal for the treatment 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 conditions wherein MIF is pathogenic or wherein MIF plays a
pivotal or other role in the disease process. In particularly preferred embodiments, pharmaceutical
compositions are provided comprising one or more MIF inhibiting compounds, including, but not limited to

- 35 compounds of structures (1a) or (1b), in combination with one or more additional pharmaceutical compounds,
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In certain preferred enbodi nents, an anti-MF/target antibody nmay be raised
using as an i nmunogen such as, for exanple, an isolated peptide including
t he acti wwosenenegi on of MF or the target pol ypeptide, Pamiush/o@n be
prepared from natural sources or produced reconbi nantly, as described
above, or an imunogenic fragment of a MF/target polypeptide (e.g.

| munogeni %cfé@ 1B A6t SimitdaGd dHadsnét tr%'tr%ﬁlm@rft oméF dRis 5an@é?§ﬂalstﬁrbl@brsotr%nre§pmt6¢¢ thdeases
sequences), udln synt he |c eptid as descrlbeg above

non- .mmno@eqrr%aﬁhrrepwaa@assarhowej sgAse AIER) B ot e pEeTy e‘iﬁsrsdé“"&‘aﬁ disdgr &

I Munogeni Ghbdhise PRS- NERFNIER phtRog@nicar ri er rml ecul e such as bovi ne
serum al bum n (BSA) or keyhol e |inpet "henocyanin , or by expressi n[g
S

the peptide port Patirulady preferesli epbogimentsione ova}oreoME 'B‘?"Pi OBRPYUNGSy arRreseny!
and net gods, tﬂ{atr&romhl br@%r%&?@%rﬁ@mﬁd@l ?ﬂtl |n(ﬂ§rﬁrﬁért<§rr{i| gﬂiﬁi ?g@rrbh[% ) F %th@\ebﬂarnlfa@éllﬂfhl In

the art (Harlow and Lane, supra, rai sing | ycl onal
ant i bodi es compsrnds e rpatieg arthntISapr p@erbmflamm@fwtdlseaseﬁrféefer@ﬂ ceyneunds mﬁ%but aregfiog

wel | known bl Eeceggotx,b Jo@fq}fﬂdﬂémﬁé‘ forr%m QG ath, @e%é)ﬁ)ogﬁoﬁrﬁe f% f an%rarbed

usi ng net ho routine int Lane,
supr a, 19921)clofeﬁanrpotes(larrrprblefenasp¢dgrendrﬂuaisalstoﬂolaqﬁempto@nghltbrprofen ibuprofen, indomethacin,

pol ypept | d% tbwgégrglgwgcg l%p%b derb?o%Q ﬁgrogéﬂbr &P Eddﬂ]fnl of%%}llﬂn&gﬁ&h‘l

| i ne such as 0 produc ona ce
hybri dafa adécbxib, i saleaateyesylindar, sod et aud; worgooaterbrabebreej(amale gmttisths, pydiogqsiisprel de

ool ypopt | A ARBATBRA PediReTh s o Pt RO il kb,

Hybri donmas dakemete&shmgsotiram gehospl@teypaprsolde rfotisasphed Ngrbpicniate | tmaimoerslonehaacetnrgdea
desirabl e

cont i nuous %gtgfﬁ%t@aég%r ﬁluf’ Hro'ong, rqi‘qclﬂi?ﬂﬁ/ eﬁ%ﬁﬁ‘?@ﬂg a?@%qeﬁ]gt&ﬁl?%me#‘%ﬁol : e%@%ﬁ g‘?asorfi%?r

preparing ?db@ﬁﬁhété%hieﬂudérhdl&re Siidmclnatbrley , trigncdineleeicetevide, Plisbetasol hgdpionate, and
expresses, for exaggil , a Si ngI e chain anti-target polypeptide al so
I

provi dés a IREAEERS anti body that may 20 be enpl oyed for preparing

st andar di zed ki 4 parttfaihy frefeir@iNsmiRBifee toR@ @6 nidkel MIFZinRIlting Nddmpouhe Sre CﬁrethFrn
I nhibitors of MF have a variety of ap 8€;|cable uses, as noted abov

Candi dat e iCPRARIMNSHIQNONIE OB oo GekaSimants, | 'aé?fé@ﬂerstem%c%m@ﬁam'rearﬁoan%sr PrAther of

sources, ﬁé?m?e%utf&ﬁ%ﬁﬁduﬁ’ds fbrReiing. e@ihﬁ\é‘ta%ute P&Pr?a?dr} @§tress, loP bRér Bspir&dry diseases.
chem cals (small nol ecul es), peptides or de derivatives and the like

Furt her, orreefesed samrounds inclufies bitrare pas llmé&édgrne timplants, jfof ExamR'S. @mei‘y RIRSEiPEY ed
when a gt atb\'oﬁ&ﬂo&l@iorsy imbigi *r kﬁ%erdﬂ&r 'fﬂt eRhpler %&rﬁ%ﬁ}hg&é h@YRbR, | HanRielhey ed.

G ven the various roles o I n pat hol'ogy and meostasi s, I nhibition of
M F acti vi tmpmetasaue,Fandefetmsacle predilisane Isusbadsi prgdrisore, nsdniselene., and imethglprednispiene;

ffect. F h

hedi ator oP"ISARNES . fof e biRe RMRTARGKEGhESN, TebrrY cybrdheftadine
from LPS-i rddxsrblerdhelnﬁtm&l i fexofenaee Beratadineg e promethazing,  iNpglennami®s 5 bBGhendamine,
1993; Cal { 9 h

A 1r andaibolaihs vy Ruel§land] gﬂdiﬂ%fﬁﬂ et inedlting ) CL29CT o e

mar kedR2§ i ncr eastreqiartrcsrlaﬂwpmtetred embuticents; oaé Ioerrr@edMW inhibitngacvmpasdst are eprésedtier i a
t hat induces septic Ber nhage

1605, ' O hoESuR G T as e R B 5 e ing 1800 syt et e et ng,

and t hat arpharmacs;etmsleorhpabiird@i ti on of MF leads to resistance to apoptotic
stimili. Takahaﬁn partrculaﬁ‘y preferred emb'vgr%ents4 o?rg 7or 7mlofé MFngE?rﬁrbiting compounds are present in
combination with pharmaceutical compounds for treating cancer, such as paclitaxel, in a pharmaceutical

30  composition. .

In particularly 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

-53-



Takahashi et al., Mcrobiol. Inmunol. 43(1):61-67, 1999. In addition, the
finding that MF is a counterregul ator 35 of glucocorticoid action

i ndi cat eswohanvaret hods of inhibiting MF extracel |l ul ar | oeafriuset/icoes may
allow for -50 WO 02/094203 PCT/US02/ 16963 treatnent of a variety of

pat hol ogi cal conditions, including autoinmunity, inflammation, endotoxem a,

and adul t ofBoRI ifdHaGF, h’mﬁén‘éw ?a?;ﬁma‘i/)f rlﬂ)fn@ﬂfemtodam bﬁmmaw Yudravigd re@l‘s% @aB&iptase
otitis media, Inflammatory joint disease and Crohn's disease. Bernhagen et

al ., J. Nblinhibigesq for pmpls] zidogudine,] apaeavir, damivdine, ddaagsing) zalcitaking. and sayuing glugigotide
1995; Don?é%rg% t3kscithase iNGHitors, NEF’ -exampi? Qardfor dﬂsgﬁ?(?xﬂ ﬁﬁ&ﬁb‘s Muclebﬁdeake'i/élse

recogni zed to be angi ogeni c, e I nhibition hi's cyt oki ne may have
anti - angi ogrenstriptasecinh lwtpllsyoreeminpﬂmdetlavmmeaﬁamrim ansi yewraplrzsnw@@élneseorﬁe @é@f@&ht hat
i ncl ude b r d S fa@st S
angi opa hi g%amp@ eﬁ%ﬂéféﬁet |hfmirgﬁ)a‘f) antdQ)theF gt{r]\g ﬂbﬁ@ﬁ)&té)glsn%%rb W'pgj?]ﬁbé%e(g@rﬁgo?rl
dysfuncti orantlv;dlsefomample]gmlvmmammﬂomdms di sease. The inhibitors of MF

conj unct i on v Ll berfORAyD e EEER, GhESAnbCicP BY e irinfiithg Tohfhuls e e
speci fi c t oontdnatidnoaith a)harmadehtsal cormpbum}irformestmg aepsisnsuoli as stérpitks orcanﬁ-mfentlveragmltscer S
general ly f.ol |l ows est

rbad ment SRS 95 SP ORI RSP PR oharar dhsmnnAEr RS BRbRHnEserey

i ncl udilag hetnisoranmédisolérer bélaraétheson_@asailomemmwSjuprdpbﬁateadmae‘sbrade, dexamethasone

|ntraper|toneal or intramuscular adm nistration. Wthin

ot her " e Se e I Db EPETS OP BB P TR e S S o BPBee
as part of ﬂ@ociﬁ&tﬁfe%efhﬁ\dthés‘ah@cﬁ@@lmm|b§t@rhethasb%tvblbr@tey®§onﬂé hiesoximetasude, Immrnslone
conpositions of preferred enbodi rren g e for r@l i zed as a é)é h| | j

15 utili zi H@mazp&aspv'?fm'@%e?emm&%t%o 9*%33? fﬁ?'?.ﬂ?ledé fexpethasone s les o

| yophi I'i Zatin%ctw@"ﬁéerﬂéﬂh&l@déuﬁmelnﬁrmcsr @reyehdarole R Mntibioficsainehiding ranfsblRe$idee Ngentamicin,
phar maceuti cal ositions contalning one or nore inhibitors of F are

provi déd. IﬂéquE'hetO anYsis edntitynaah ARYbIRticst faa‘P'i‘Qtﬁrﬁ'C'"tt}aeﬂ“&Qi‘ﬁiP@u riieoyin figeepazoled

enbodi ment %et&ﬁb{az&@ rfy@t"atfﬁ“'rrﬁ"éaﬁ‘rfj tolr?aﬁaté)h@épﬂa&ﬁMﬁk g&'faclﬁro@@f@z%hﬁ | fdtaxime, ceftazidime,
Phar maceuti cal conposli tions gre erred I ments corrpr| se one or nor e
M F i nhi bi cefiigoes. gsfueskiaer eqwh@em chetpdaptam @ntlb@tlcs (sefeteap JuafipeRsM) seforamphgnicol | a)
or (Ib)) a I / u he

i nhi bi tor (?)FE r%ldéo(aglhﬁ{"gagﬁétlgnlhw‘%‘le conpaosli flpgnl’ll(ﬂllﬁj%l gﬁ[cﬂhg%g%&unghéllt %HBXICIH-F'
effective @Uplcllhreatclosacvtha.rrlaicuilal mneradllt@dpan@hm) tetragiiclines (doxynycmet mmﬂmt\e éa!rﬁtfyp'tﬂf-')ent
to achigve y
w th addeptaBRLr el St 45552@"@%% Koot T TR, AR Fol g B,
conposi t i ormantddinpr @idenosiag] émtrerm rimsnetrmt ng@nclclomrl udimaum Iaqudlne,t oeifingfir, MtdRavim an

anmount from | ess n_ab ha age
dependi ng_ qBHETheRle o Kt el oRioRuks o SRR, ittt BRgoBE:
0. 05, O. 075ulfoﬁhnﬂdes QsuBadidding, subﬂsoﬂazol@ 5u|foﬁbsadap@on8), f@azSI;domzr rr@tr@ndag)let pergdpudite; 65,

70, 75, 80, 0,,. 225, 250, 300, 350, 375,
400, 425, ﬁgg 'a@BW’ b%%%m”@@ﬁﬂﬂo@@@ a"%?ﬁ%%‘%°"%gfl.‘8th°PH’8re preferably from
about 25 2, 3, 4h th&treabment/of c&tam%seés@;gthﬁay b@ Benefivial BSreBhd ;ﬁalnabwmta QF, thﬂﬁor ift0,
45, 50, 55, or . In i n_enbodi ower or hi.gher
dosages e MiFLAR i Br e oG HEOr MU R Blaplpisicate,
CO?Cent r at iigyagined NkbplaRME C Brosaml, Rpivacamell telacdiné, cadxiiunge, Ryfluine, Reétantines Chrdpbfoll he
art.

sevoflurane, codeine, fentanyl, hydromorphone, marcaine, meperidine, methadone, morphine, oxycodone,
remifentanil, sufentanil, butorphanol, nalbuphine, tramadol, benzocaine, dibucaine, ethyl chloride, 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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30 Pharmaceutically acceptable carriers and/or diluents are famliar to
those skilled in the art. For conpositions fornulated as |iquid solutions,
accept ablwowmans42e3 s and/ or diluents include saline and st ecrlusozyater, and
may optionally include antioxidants, buffers, bacteriostats, and other
common additives. The conpositions can also be fornulated as pills,

capsul es, gramees, or tablets that contain, in addition to an inhibitor
of MF, diluents, dlsper3|ng and surface-active agents, binders, and

| ubricants. One$ fcRepras Campoupds mamy further fornulate the inhibitor
of MF in an approprlate manner, and in accordance with accepted -51 WO
02/ 094203 PCT/ US02/ 16963 practices, such as those described in Rem ngton's
Phar maceuti cal Sciences, CGenr@ro, Ed., Mack Publishif@H Co., Easton, PA
1990. In addition, prodrugs afe also included within fthe t ext of
preferred enbodi nents. £ro o2re any coval g ' rriers that

rel ease a conpound of wture (I a}—o+—I b) i 0 when such prodrug is

5 adm nistered to a pa ugs are genewal Ly prepared by nodifying
functional groups in a way sdﬂh tfat  the nodificati &h isQleaved, either
by routine manipulation or incpivo, yielding the par &, compound. Wth
regard to stereoi soners, the conpounds of structures (Ia) and (1 b) may have
chiral centers and may occlr as racenates racen102m1xtures and as
|nd|V|dyaI enanti omers or diastereoners. such isomeric fornms are

i ncluded within prefer ed e ure

Furt hernore, soffigoyfonp m%@'%g@% "IlreGIO gNtdm? '8??%&#%3@5@ Was treated
str ]yct ur SS mﬁi % rsmdm 6b @)60 rmmwm pBitiokS AR bwmérmn fydroybn &bseﬁ!tﬁe lefutibrirdigttre wad
preferred enbod

(la) and (I ffatednw% fgb“f@fﬂﬁ%%56|89'5I°@s°?\wan¢vwgt9'§@%%oyﬂ d%ﬁﬂﬂ% 573%5'@“% 4 §§'ms.

Such sol Va'fdIPn‘(‘eth?IIEIéZétaﬁIIdI%1 ésaﬁli Mas' daﬁédl&@rde Wrxéd%fﬂsfnhﬂte§ @fﬂ#@h@ﬁ tht h&actioR i@ ﬁéa[e@dat
enbodi nment s enbod provided for treating

vari et y0of a0 §c§‘?’d§rh%“f%rT'IeISP'I‘@é‘ﬁ@s’em‘PVﬁQ: PIIJ‘Iﬁt'IIRyO" i@ I?SII’I’F a'ﬁ%(te%watsr §@da%0@§'ed
arthritis, Irmwmr etrat @i ﬂb' ﬁéﬂ’p‘dﬁé s 8enekidansha | viakied vﬁH%tenmRea,c&sau.taasI mﬁe
adm ni stering a conpound preferred enbodi nents to a warm bl ooded
animal in aeﬁnamgmldU%f@mfGHﬁlémerg&ye guinstinone 2ad5.7%0, 4¥p)de A Y&IPW pAlif.ness. Such

met hods i nclude system c adm nistration of an inhibitor of MF of preferred
enbodi nents, preferably in the formof a pharmaceutical conposition. As
used herein, systemc adm nDstration includes oral GHid @arenteral nethods

of adm nistration. For oral @dm nistration, suitable 20 pharnaceuti cal
conposi tions of an i nhDi > M F incl ude powdersygrantgg, pills,

tabl ets, and capsul es | jas |-4-guels, s suspensi ons, and

enmul si ons. These conpses 3/@ al so incl ude A0r ant.S preservatives,

suspendi ng, thickening and I siQyi ng agents, and &Y her qmar maceutical ly
acceptabl e additives. For pgggntal adm nistration, gge conpounds of
preferred enbodi nents can be prepared in aqueous inj ettion sol utions that
may contain, in addition tb the inhibitor of MF aZkivity and/or export,
bufferza 25 antioxi dants, bacteriostats, and other additives comonly
I in |
enpl oy I SUCQI ssol(t)mo% of 8IetI$1yI malonate (18.8 ml, 111 mmol) in N,N-dimethylacetamide (35 ml) was treated
with 95% NaH (2.80 g, 111 mmol) in portions. After evolution of hydrogen ceased, the reaction mixture was
heated at 80°C for 15 minutes. A solution of N-methylisatoic anhydride 1 (22.0 g, 124 mmol) 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 solvent was removed by distillation, the residue dissolved in water, and acidified
with 6 N HCI. The ensuing precipitate was collected and washed with water. Recrystallization of the

remaining residue from CH.Cly/ether gave quinoline 2b (11.7 g, 40%) as a white solid.
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As mentioned above, admi nistration of a conpound of preferred enbodi nents
can be enployed to treat a wide variety of disorders or illnesses. In
parti cul awp oehei2ednpounds of preferred enbodi nents nay beprcadrsoni®sered to
a warm bl ooded animal for the treatnment of inflanmation, cancer, inmmune

di sorders, and the like. 30 MF inhibiting conpounds nmay be used in

combi nation therapies with ogyer pharmaceutical conpougds. In preferred
enbodi ments, the MF |nh|b|t|ng compound is present in gonbination with
conventional drugs usegd-tQ di seases or con S ¥in MFis

pat hogeni ¢ or wherein -Iays a pivotal or ot} ol e ijn the disease
process. In particula [ [

conpositions are provided cofprisOng one or nore i NI bit® ng conmpounds,
including, but not limted t 5 conpounds of structurqﬁ la) or (1b), in
conbi nation with one or nore additional pharmaceuti cal %%pounds, -52 WO
02/ 094203 PCT/ US02/ 16963, vncledi ng, but not |im tedto drugs for the
treatment of various cagﬁsé ﬁ%hna or other res rXfoNA2diseases,

sepsis, arthritis, infl té?? ovel disease (IBBp,YarC@iliter inflammatory
di seases, inmmune disorders, or other diseases or disorders wherein MF is
pathogenlc In particularly preferred enbodi nents, one or nore MF

y
I nhi biting conpdiseles2 &g 2®r1é§93?h wadissgvedipBOBIat Pralnfonda; i0eh dor 8h) aﬁ‘bWé solution
nonst er oi dalys Rddlel al 3% RIHTRE AU, BOLY Fad r'éﬁ@e@%% |§?|flatleﬁ SHaline B‘Eb%ﬁdﬁ%%}ﬂé W&Houred
conpounds for treating arthritis or other in anna ory diseases. Preferred
conpounds intcidaleo itgwatenr e agieous|splution was negtrahzedluemalurated MNeHe@othe preciNsiaMESs,
for exanpl r i
i ol of onac sABEb iion EASER i mefii GG IARARE TS sRf} CHlois emoved
f 1 ur bi pr of eaguo.i The prudd reacilonl prcfoctwasdrauchied by rekﬁtaﬂlpamori feom) etiiybatier affodding 3 dgdfda Hior
aci d, nabu%p}€ &ﬁ proxen, naproxen sodi um oxaprozin, piroxicam 10
r of ecoxi b, °54 I sulindac, and tolnetin; and corticosteroids, for
exanpl e, cortlsone, hydrocortlsone, met hyl pr edni sol one, predni sone,
pr edni sol one, betanet hesone, becl onet hasone di propi onate, budesoni de,
dexanet hasone sodi um hosphate f1 uniBol i de, fluticasppe propionate,
trianti nol one acet oni e, betanethas e, f 1 uoci nol one| fl uoci noni de,

bet amet hasone di pr opi te, betanethassne val erate, oni de,
desoxi nmet asone, qu00| |OHeT—BFia i no one——LH»a i nol gne acet oni de,
cl obet asol propi ona nd 15 dex sone In pagticularly preferred

enbodi ments, one or re MF inhi bi t|| g conpounds areéNpresent in
conbi nation with one gpcnore beta stiggy ants, inhal atfon corticosteroids,
anti hi stam nes, hornones, or other pharnaceutlcal o ounds for treatlng

asthma, acute respiragory di St ttF%flﬁ’ es@{.k%t-%g 2d{hfe% Cants. for

efe
Preferred conmpounds i ncl ude, e no
exanpl e, commonly prescribed ZOS%RGnQ%P?fé’tl)ors 6b |$Ha=1
corticggteroids, for exanple, beclonethasone, fIﬁcRaaeahéLﬁwmwﬁnclnolone,
nonmet asone, and forns of predni sone such as predni sone, prednisolone, and
met hyl pr edni sol one;
N-BOC piperazine 4 (5.0g; 27mmol)} was dissolved in pyridine (15mL) and 20mg of DMAP was

added. Neat acid chloride was added to the solution at 0-5°C slowly over a period of 5 minutes. The
resulting thick paste was stirred overnight (15 hours) at room temperature before it was poured on ice. The
15  white crystalline precipitate was collected by filtration, air dried and dried in vacuo to give the corresponding
N-BOC-N-Acy! piperazine 5a (6.5g; 83%) or 5b (4.8g; 94%). The crude reaction product was immediately
employed in the next step by dissolving the compound in 100mL methylene chloride and adding neat TFA
(10mL). After 3 hours at room temperature, the solution was evaporated, the residue dissolved in methylene
chloride and washed with NaHCO; (saturated). The aqueous layer was extracted 10 times with methylene
20  chloride, the combined organic layer was dried over Na,;SQs and the solvent was evaporated in vacuo
affording compound 6a (4.5g; 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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10 Analytical Data

15

e C X pro uct7
|un1p

ol e,
e),
one,

7a. mp 167-159°C; 'H NMR (CDCls, 300 MHz) § 7.95 (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
C19H1g04N4S 399.1127, found 399.1117; Anal. Calculated for C1gH1gN4OsS: 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.

7b. mp 215-217°C; 'H NMR (CDCls, 300 MHz) 3 7.85 (dd, 1H), 7.70 (m, 1H), 7.44 (m, 5H), 7.42 (m,
1H), 3.74 (m, 4H), 3.28 (m, 4H); HRMS (FAB) calculated for Ca1H2iNsO4 393.1563, found 393.1540; Anal,
Calculated for C21H20N4Og; C, 64.28; H, 5.14: N, 14.28; O, 16.31 Found; C, 64.84; H, 5.16; N, 13.78.
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NONO 1E1 CH3 1 2a 5 A solution of ethyl nitroacetate (6.70 nm,
60. 1 nmol ) = ~N- di net hyl acetam de (35 m) was treated wth 95% NaH (1. 52
g, 60.2 mol) imLpommamgranoAmsev evol ution of hydrogen ceased, the reaction
m Xt ur e_was ed at 80C faor 15 mn A sol ut of N-nethylisatoic
Phydr Td6 3 (15 MeSghagmeaihn: TeHeRORLSH W rpee LD At TOEPINY TS BSded
over a peridegdritell bk Haingod afd Sfaétey eN\QI QhInFnhlﬁolr AR TRT58eR7he BigH, mberdBagh20C
for 18 hours. The sol vent was renoved ¥5 distil]ation, the residue

di ssol ved ,cq;ptwﬂgépmp@ﬁ@ 3ded 4o hamatpcrit tubes, 75 mm long 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 interface 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 determined after 24 and 48 hours of incubation at 37°C by tracing a
projected image of the macrophage fans and measuring the areas of the migration by planimetry.
Alternatively, each well of a 96-well plate is pre-coated with one microliter of liquid 0.8% (w/v) Sea
Plaque Agarose in water dispensed onto the middle of each well. The plate is then warmed gently on a light
box until the agarose drops are just dry. Two microliters of macrophage containing cell suspensions of up to
25 25 % (v/v) in media (with or without MIF or other controls), containing 0.2% agarose (w/v) and heated to 37°C
is added to the precoated plate wells and cooled to 4°C for 5 min. Each well is then filled with media and
incubated at 37°C under 5% CO, -95% air for 48 hr. Migration from the agarose droplets is measured at 24
and 48hr by determining the distance from the edge of the droplet to the periphery of migration.
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 to
5x 108/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 uL) of cell suspension is added to wells of a U-bottom 96-
35  well culture plate (Costar, Cambridge, MA) prewarmed to 37°C MIF in RPMI 1640 is added to the cell
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(65% . H Rdgddm ahd Mission at 535 nm. Chemotactic or random migration indices are defined as average filter-
bound fluorescence for a given set of wells divided by average fluorescence of filters in wells containing
neither MCP-1 nor MIF. Titration of fluorescently labeled cells revealed that levels of fluorescence detected in

15  this assay have a linear relationship to cell number (not shown).

Example 3
Tautomerase Assay

The tautomerization reaction is carried out essentially as described by Rosengren et al., Mol. Med.
2(1):143-149, 1996. D-dopachrome conversion to 5,6-dihydroxyindole-2-carboxylic acid is assessed. 1 ml

20  sample cuvettes containing 0.42 mM substrate and 1.4 ug of MIF in a sample solution containing 0.1 mM
EDTA and 10 mM sodium phosphate buffer, pH 6.0 are prepared and the rate of decrease in iminochrome
absorbance is followed at 475 hm. L-dopachrome is employed as a control. In addition, the reaction products
can be followed using an HPLC, utilizing a mobile phase including 20 mM KH2PO4 buffer (pH 4.0) and 15%
methanol with a flow rate of 1.2 mi/min. Fluorimetric detection is followed at 295/345 nm.

25 Alternatively, the tautomerization reaction utilizing phenylpyruvate or (p-hydroxyphenyl)pyruvate is
carried out essentially as described by Johnson et al., Biochem. 38:16024-16033, 1999. In this version,
ketonization of phenylpyruvate is monitored at 288 nm (e= 17300 M' cm) and the ketonization of (p-
hydroxyphenyl)pyruvate is monitored at 300 nm (¢= 21600 M' cm-'). The assay mixture contains 50 mM
Na;HPOs buffer (1 mL, pH 6.5) and an aliquot of a solution of MIF sufficiently dilute (0.5 -1.0 L of a 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 quantity (1-3.3 pL) of either phenylpyruvate or (p-hydroxyphenyl)pyruvate from stock
solutions made up in ethanol. The crystalline forms of phenylpyruvate and (p-hydroxyphenyl)pyruvate exist
exclusively as the enol isomers (Larsen et al., Acta Chem. Scand. B 28:92-96, 1974). The concentration of
substrate may range from 10 to 150 M, with no significant inhibition of MIF activity by ethanol observed at less

35  than 0.5% viv.
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Y = CO2Et,

microfuge centrifugation, washed three times with lysis buffer, and four times with ice cold

immunoprecipitation wash buffer (0.15M NaCl, 0,01 M Na-phosphate pH 7.2, 1% deoxycholate, 1% NP-40,

0.1% sodium dodecyl sulfate). Immune complexes are dissociated directly in SDS gel sample buffer 125 mM

15  Tris, pH 6.8, 4% SDS, 10% glycerol, 0.004% bromphenol blue, 2 mM EGTA, and separated by 12% SDS-

PAGE. The gel is processed for fluorography, dried, and exposed to X-ray film at -70°C. When neomycin

phosphotransferase is immunoprecipitated, a rabbit anti-NPT antibody (5Prime-3Prime, Boulder, CO) was
employed.

For Western blot analysis, proteins are transferred from the 12% SDS-PAGE gel to a nitrocellulose

20 membrane (pore size 0.45 um in cold buffer containing 25 mM 3-[dimethyl(hydroxymethyl)methylamino]-2-

hydroxypropane-sulfonic acid, pH 9.5, 20% methanol for 90 minutes at 0.4 amps. For Western blotting

analysis, of cell conditioned media, the media was centrifuged (10 minutes at 800 g) and the supernatants

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  nitrocellulose 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, purchased 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 NaN3, 0.35% polyoxyethylene-sorbitan

30  monolaurate, and 5% nonfat dry milk (Carnation Co., Los Angeles, CA) for 1 hr at room temperature.

Membranes are incubated with a monoclonal antibody (Catalog Number MAB289, purchased from R&D

Systems, Minneapolis, MN) or polyclonal (goat polyclonal serum, R&D Systems cat#AF-289-PB). Following

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 NaNs, and 0.05% polyoxyethylene-sorbitan monolaurate. When

35  using monoclonal antibodies, membranes are then incubated in blocking buffer containing 1 pg/mi rabbit anti-
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1H), 7.37 ( (d, 1H), 6.51 (m 1H), 4.03 (bm 4H), 3.74 (s,
3H), 3.33 (t, 4H)a furiiivBxpefes) (Figure 3), the ability of compound 7e to decrease the immunoreactivity of
20  MIF produced by THP-1 cells was determined. THP-1 cells were treated with 10 pg/ml 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 initially added at various times to cell cultures and then the corresponding conditioned media

25  samples 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 THP1 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/ml. This pre-conditioned media was then divided into two groups. Both groups
were incubated at 37° C for varying periods of time before compound 7e or buffer alone (control) was added
for an additional 30 minutes of incubation at 370 C. The level of detectable MIF was then determined by
ELISA using the monoclonal anti-MIF antibody for detection. The rapid loss of MIF specific ELISA signal is

35  dependent upon the presence of compound 7e. Control levels of MIF do not change. Accordingly, this
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from the i rr]n%lrfrl\)e?\tui ran 5odof?§;())proximately at 0.04 uM, as compared to cells incubated with buffer only. The level

AV

25  of MIF detected in the presence of compound 7e following TSST-1 stimulation of RAW cells is illustrated in
Figure 6, with an ICso of approximately 0.3 uM as compared to cells incubated with buffer only.

Example 6
Cell Culture, Transfection, and Metabolic Labeling

Target cells obtained from the American Type Culture Collection (ATCC No. CRL 1650) are cultured

30  overnight in a 48-well plate in DMEM supplemented with 10% fetal bovine serum, 2 mM L-glutamine, 1 mM
sodium pyruvate, 100 nM nonessential amino acids, and 50 ug/ml gentamycin. The target cells are then
transfected with 2 ug/ml of CsCl-purified plasmid DNA in transfection buffer (140 mM NaC1, 3 mM KC1, 1 mM
CaC1z 0.5 mM MgC1z 0.9 mM Na;HPQO4, 25 mM Tris, pH 7.4. To each well, 300 pl of the DNA in
transfection buffer is added. Cells are incubated for 30 minutes at 37°C, and the buffer is aspirated. Warm

35  medium supplemented with 100 um chloroquine is added for 1.5 hr. This medium is removed and the cells
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L is added to each well of the filter plate. The assenbled plate is

i ncubated for 90 mn. at 37Cin a humdified chanber with 5% C02.

Fol | owi ngwoneadpatd on, the cell suspension is aspirated freariusemess ace of
the filter and the filter is subsequently renmoved fromthe base plate and
washed three tines by adding 50 L 10 of 1X HBSS- to each filter segnent.

Bet ween M%Q%sheﬁwﬁ&%ﬁ%ﬁlefemhﬂptéh?%tHeﬁm&fl’SE’tbd)Mﬁfé 4B‘Hr rTﬂ ¥shhid of Ritetisdo-
HBSS-. The filter is air-dried and then read directly the fluorescent

pl at e readd&pnsfegied witk pMAMago; (Glentagh, PalgH\itenAINWhighFaking r&heafael@e@e arker neomycin
Chenot act i i v, I

bound. {1 uoPISEorAREA% TWREES LAY P Dabs of fifelihe BEfndeadh AN,y g thRleo,
of filters gieatesban &% ofritansfesied gellsraxpredsenothNiiP-and nesy agvilgterminigd byaimmonofludrescence

fl uor es enwlc¥03£@gel ed cells revealed that | evels of fluorescence detected
in hi s ass have a linear relationship to cell nunber (not shown).
Exarrpl e 3 Taut orﬁmummmopassmtynoﬂaesaysam taryetrceliscere metaboh’mtlytputserlabeleddarhSir@dlteeMth
essenti al |

Tooe b todaiR 5F SSeting o SR EIEE i, 3o e R, piieticas bk, ERE ML of ¢

assessed. hethﬂonm&@wd&?dt@ﬁe&reé OMERM! Esllowiadlabeliny, the céll m&olawrsalb washat o’ncamh OMEM g

of MFinas l e sol ution ta'lngo m
phosphat o BUIPFEPIS IS, T iabeet OV e QI4PTay o 50 mes. RIS e then

i m nochponguituRBSRIrOANGE this nfeilim Ove the aihdichted 18Hdths Lof dipfeasrar deecel sumtaﬁweﬁe as
a control. In addition, the reaction rproducts can be foll owed usi

HPLC, uti | imnuigPresmiaet foethp mesence Acipadarest Potsinmiokihe ieeated pyltuies. (Cbﬁflezi“egﬂ‘md?\d

15% et hag@loielbitdh vith frio@dtdr 8l iRficatbd ondenfraibis. FI uori metric detection is
foll owed at 295/345 nm 25 Alternatively, the tautonerization reaction

utilizing phenylAsmatively for W'Y%'?)bwﬁéﬁ%ih?ﬁﬁf@hgﬁ"s #rg washad ence yith 28r piely! Ygedium
essenti al | i h 9.
In this ve%%r?@ﬁgepiﬁgﬁoﬁﬁz%ngﬁn%%ﬂ oy eny'?%l{/ra ? %tgde: f@bhn%ﬁls %@@i@aéﬁ@%ﬁwel%gg( E=
17300 W/1 (pme&rged alhel cellherewwesfmd|wziamectmcootannlog)o 5%y a8 ply phegivl Nepayin andthen thescells
nmoni t or ed a nt.al .
Na2HPO4 bu &9%@%& E Sﬂ%éﬁeggm%rﬁﬁegrﬁfcé%d Ian&@? oﬁ?n%a)f%rgﬂdfé%t?d(’) (ﬁﬂtlg {\n%g}ﬁedﬁj% |§'M
sufficient Isgpptdmbnlédewn(n(h ﬁodu[htoO Pdr celk transkectdd 84h Vﬂg!ontncsdnigwt protaip contaiadg a leader
concentration of 93 to yield an initial ne The, as I.S
o s at ed SYERE SEud DGR Brons bRt e GG preleB b sabSige Mheh B Adper
phenyl pyr uyghdmirdmetiom Magbeomigeaeny! ) pyruvate from stock sol utions made up
in ethanol . The crystal ine forns of phenylpyruvate and

(p- hydPBx yﬁh@%@l—) pyruvate exist exclusively as the enol isoners (Larsen et

al., Acta Chem Hﬁﬁaﬁyguqh&,tg@ee%qQ@ayf&a\m#)nh,b,'gge concentration of substrate
may range from I0 to 150 wth no significant inhibition of MF activity

by et hanol obser" %mgfathrov&be@ scregging gAY for MiiRhibijors issperfopgredyn A §Gwelbigrmat usmg i
PCT/ US02/ 16R8Red Fy R Belié ahd W BERRRRGs RIBAL | P 2343k M€ DERFhedBly TLISANRingRhted

above. THP-1 cells are resuspended to approx. 5 x 108 cells/ml in RPMI medium containing 20 pg/ml of

25 bacterial LPS and the cells incubated 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 (R&D Systems Catalog Number MAB289) at a concentration of 4pg/ml for two
hours at 37°C. Undiluted culture supernate is added to the ELISA plate for a two-hour incubation at room
temperature. The wells are then washed, a biotinylated MIF polyclonal antibody (R&D Systems #AF-289-PB)

30 s added followed by Streptavidin-HRP and a chromogenic substrate. The amount of MIF is calculated by
interpolation from an MIF standard curve.

Example 8
HPLC Analysis of Candidate Inhibitors in Serum

Prior to evaluating the affects of any small molecule in vivo, it is desirable to be able to detect, in a

35  quantitative fashion, the compound in a body fluid such as blood. An analytical method was established to
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Cell culture experinents were designed to characterize the activity of
candi dat e conpounds, MF expression, trafficking, and export. Cell and
condi t i ored ooegii2edn fractions are prepared for 5 i mmunopr @Cirfusvatdoen
essentially as described previously (Florkiewicz et al., Gowh Factors
4:265-275, 1991; Florkiewicz et al., Ann. N Y. Acad. Sci. 638:109-126)
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15 mnutes. Cell or mediumfractions are incubated with nonocl onal or 10
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Pyl oxy ot opane. i FEAPiBeaRIn o T obvecreliob s TP et od0F hvTHe Beevalyeteghe
anps. For ]‘céﬁﬁa‘cﬁdifldlff&brﬂtduteﬂéfCOWS%%mﬁustr&Bra &he|rt]d ch@r@dﬁléﬂzé bigHoRAly. mewsatimetdb@nmgi a
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Sanpl es wehLRy drilg By gl FHiguRcBpn 16% SDS Tris-glycin Gel (Novex, San Di ego,
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menbr ane (ﬁéﬁﬂ&@g at 20V for 3 hours. Menbrane was incubated with rabbit
pol ycl onal anti if\ao Inribitibd g €s (1: 1000) (Torrey Pines Biolab, San D ego,
CA), and then with horseradi sh peroxi dase-conjugate (1:1000)(Pierce,
Rockford, IL). NhGPuRese i9f e Rllawingdn vikp eXpajimpriswasHe comiThinibah st essn fasuis uppD 2.

Reco”bbﬁa“?comd}ﬂérﬁ go ibit MIET 33 Qedftéﬂslq %ﬁ%ésftg Bt FitRed td\’ém&@la&}cﬁo%)of fg@%é well

el ectrophorese transferre as a I\/brrbr anes are
mM Tris, pls Wi aki3018r\dinda@himalScanive Matki3ed f@m&ﬁ@@tqzmlsstkp)etehtyalIme)! mmblmgttmse 30

nonol aur at 5 n 1

hr at room%tfI aerﬁppag?nat %&gomg a@g%%enﬂ‘mg&éé«?{hﬂ%hgg{é go (/\ﬁr?\@gss re%ﬁ%ilg (?H% arll tré%[)ody

(Cat al og NumMofMﬁBQ&ﬂ sepiivistoblased from R&D Systens, M nneapolis, MN) or
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mixture was vortexed for 3 minutes continuously. The stock solution of LPS was then ready for use.
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-60 WO 02/094203 PCT/US02/ 16963 nouse |1gG (H+L, affinipure, Jackson | mmuno
Research Laboratories, Wst Gove, PA) for 30 mnutes at roomtenperature.
For pol ycWonaloqodbi ng, i ncubati on enpl oyed rabbit anti - geatr/uSt/give3

Cat al og Nunber G5518). Menbranes are subsequently washed in 1 L of buffer

descri bed above, and incubated for 1 hr in 100 m of blocking buffer
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to recogni Mcrapiperf 159%0%@5%9%'6@?6% Ne)2e50rdi tanifne ﬁaryﬁctgmrngcozmme S
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contrast, analog conpound 7a and conpound 7c were al nost 100 tines nore
active. | nkits (R&Q Bystem wmmwm foljoming (harfagtyrer's directiahi $aryrmy Mircoregigtinih i maEse o
decrease t f 5%;% I

determ nedQ&%&%H&Bﬁ@&%ﬁa@%@;&%%%? H‘Ql g/ réﬂﬁ’enﬂ?n -I_E’EED% déJ:\L)O%[a) Ofwere
conpouhfl 7enalyae imdigizdtecand reaults wers averaged post - LPS stimul ation and

i mrunor eacti vit with an anti- MF nonoclonal. As shown,

fol |l ow ng addi tXA ! é?AO&gound 7e imunoreactivity is rapidly lost. Thus,
this experi nenffemistadUwesk-oldti2d Agtamy fetngle BALBﬁwnlpmwmmumd abdidictlimatizet! ehdescribed
controls on MF.detecti when t onpaoun

var ous ¢ 1 Aiste 8% B o0 BPEheuiine FBRVERarLb ¢ iR sHaREES alle ot i o
25 sanpl es agimels areqaaemsan(boww@ght i Migz wibepigjentkelvith Dets mf(mnnulé\uir(mmﬁmjed 7e driits Bufier

ant bod) bRGPRO PR WLt UloBdma ol pRTERE Bl T D SR80 Shdie

LPS-sti rruI By veifhiPandcs8! mofkg oHODVgAlR tosaniine. M vxeDEbiérvee eivers tvoviours dumndf-thg tirse 184,
t he abl|lt£ of conpound 7e to nodul ate antlg’gady reco&nltlo
P

exam ned u q:,sgangﬁvgge adaniar serepsals Adhese stides KaranzlfiRies prialgn "\e{ﬂ@g W@@Ief@‘oyeﬁr@
thi s exper gR&tanimaRavas added to THPL cells in culture as 30 describe

above. Six hours later, the conditioned nedia was renoved, clarified of
cel | debris andFera impisiedies ortandart: sigistical AmRRISORSM9Rg Beatmagh srpups yfegperformed

pre-congli t ,gnede ABAF RstWR SatbddRtd G dnd §R MatfePCd Wt BF QHitBous BeHaBled " RURRMIne if

levels of serum IL-1 correlated to serum MIF, a Fisher's test was applied. The analyses were performed
using Stat View 5.0 Software (Abacus Concepts, Berkeley, CA). All reported p values that were two-sided

1 ar

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 mode! system (female Balb/c mice), and further to determine the rate and extent of increase in
endogenous MIF following treatment with LPS (10 mg/kg). Female Balb/c mice were treated with LPS (Sigma
0111:B1) admixed with 50 mg/kg R-D-galactosamine. The level of MIF in serum was measured by HPLC as
described above at 0, 2, 5 and 6 hours following LPS/galactosamine treatment. At the initiation of this
representative experiment, the baseline level of endogenous MIF was approximately 45 ng/ml. However,

35  over the course of this six-hour experiment there was a time dependent increase in the level of MIF detected
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were incubated at 370 C for varying periods of tinme before conpound 7e or
buffer alone (control) was added for an additional 30 m nutes of

i ncubat i owoar/03i203 C. The | evel of detectable MF was thenpdetisomaresl by
ELI SA usi ng the nonocl onal anti-MF antibody for detection. The rapid | oss
of MF specific ELISA signal is 35 dependent upon the presence of conpound
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hour s Wt hcoﬁ%%ltaﬁgeﬁ%nﬁ) ﬂ'sf%%’ V{%o%?%bs %:dhb% g@I,F afNaFls o[ﬂu Q%Et%ﬂownwh ch
Wer e appr obiaghiat wpaﬁ%tp redectionsdn seasi it p@rieledand serupyiNGgelavel were obeztved follawinga
concentration.ran om 1 . to, 1000 ng/mM (for the dose response
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anal yzed b red
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condi ti one
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Eoour e o e BRCeRalR PR RHARE ARaRRARL bR TRRY et sOErRARh AT he dect.
medi a 200 acompamdﬂlé is aturatie alﬁmamelepetlfc Mabiea2is awurhharpof se\efaDsuodvalepperinentsiiftabbfy at
0.04 M as re bated with b er, onl.y. Th eve 5. of
Bt cat 2 TR iteali B ot teoREs et Bo P Sl chicshOtf . ElcklepfBid, o
RAW cel | s Hependent teshitratFiydre i B alsddepicts this @ata ivgtabhicanfoln{Qeith 26% suyval tinel onttieddftyaxi€). 3 M
as conpared to cells incubated with buf{aﬁ‘gzonl y. Example 6

LPS Dosage 75% Animal Death (hours)
(mg/kg) Vehicle Compound 7e
40 10.2 116
10 9.9 18.0
5 10.0 32.0
2 10.2 >100
0.5 22.0 >100
0.1 >100 >100
25 MIF Overcomes the effects of compound 7e

Exogenous recombinant human MIF when administered with compound 7e, can reverse the
beneficial effects of the compound, supporting the hypothesis that compound 7e acts to increase animal
resistance to LPS by modulating MIF levels in mice serum. In this example, mice were treated with the
standard LPS protocol except that in addition to 1mg/kg LPS and 20mg/kg of the inhibitor compound 7e,

30  some animals also received 300 pg/kg human recombinant MIF. At 12 hours, significantly more (p<0.01)
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Cell Culture, Transfection, and Metabolic Labeling Target cells obtained

fromthe American Type Culture Collection (ATCC No. CRL 1650) are cultured
30 over niwybtoziosw2e3 48-wel | plate in DVEM suppl ement ed wi t hrE@GShei@b3 bovi ne
serum 2 mML-glutamne, 1 nM sodium pyruvate, 100 nM nonessential am no
acids, and 50 g/ gentamycin. The target cells are then transfected wth

Zg/m of CsCl-purified. plasm |ntrnsf 4 , 3
TMKCL, 1 TR Sl LPE wighcep %i isGuiR \ﬁ(ﬁﬁ#ﬁg&z@%{(ﬂ “S‘é pr“ﬂ%.%@?a‘m
each wel |, shd@f). | of the DNAln transfection buffer is added. Cells are

i ncubated for 30 mnutes at 37C, and the buffer is aspirated. Warm 35

medi um sup-‘éﬁ%ﬁfged with 100 mchloroquine is added for 1.5 hr. This nmedi um
is renmoved and WiFanhibéringa Collduen M@c&QArm&émaelPCT/ US02/ 16963 are vvashed tw ce
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M F produced by THP-1 cells and f rmed as follows. MF a sa(}/ g
per f or ned WGEEFP@RC?&%IH with 404 &8 (0111 B Groups and treatment protocol were the same as describe

as above. On day 74 blood samples were collected and cytokines were measured. Figure 16 indicates that
compound 7e reduced serum MIF levels as compared to untreated CIA samples. An even more significant

25 inhibition of serum TNF-o levels was detected.

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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above. THP-1 cells are resuspended to approx. 5 x 106 cells/m in RPM

medi um containing 20 g/m of 25 bacterial LPS and the cells incubated for
18- 20 houwe.028m2eequent |y cell supernatant is collected amrdT/iSozudyat ed with
putative inhibitors. Briefly, a 96-well plate (Costar Nunmber 3590) ELI SA
plate is coated with a M F nonocl onal antibody (R& Systens Catal og Nunber
MAB289) at a concentration of 4g/m for tpo hours at 37C. Undil uted
culture supernate is added to the ELI SA e for a two-hour incubation at
room tenperature. The wells are then shed} a biotinylated MF pol ycl ona
anti body (R&D Systens #AF-289-PB) 30 isladd foll onwed by Streptavidi n- HRP
and a chronogeni c substrate. The amount oN"M F is cal cul ated by
interpolation froman MF standard curve. |[Exanple 8 HPLC Anal ysi s of

Candi date Inhibitors in Serum Prior AQ.evakuating the affects of any snal
nmol ecule in vivo, it is desirable able

to detect, ina 35
quantitative fashion, the conpound al bodyif | uid such as bl ood. An

anal ytical nethod was established to~"-63ND 92/ 094203 PCT/ US02/ 16963 fir st

reproduci bly detect t.est conpounds. .such.as M F, [ nhi.pi.tqrs including.
conmpound 7e, an esf"ﬁf’e?f tﬁ‘ﬁ%{%‘ﬁgg P i"é'S#%"eW%r%?fri‘ 8fnlh|e nmlgi'%\%g%i ® ﬁouﬁ%u%fb'ted

RP- HPLC wasigrifiear inkibieod of WIF BctisityHewl et t - Packard Model HP-1100 unit using
Symmetry Shield RP-8 (4.6 x 75 mmid, Waters, MIford, MA). The nobile
phase was an isocratic solution of 35% Acetonitrile / water 5 containing
0.1%trifluroacetic acid. Absorbance was nonitored at 235 nm To neasure

t he anobunt of test conpound in serum the sanple serumproteins were first
separated using 50% Acetonitrile (4C overnight) followed by centrifugation
at 14000 rpmfor 30 m nutes. The supernatant was then anal yzed by the

RP- HPLC and t he compound concentration cal cul ated based on a calibration
curve of known standard. According to this procedure, reverse phase HPLC
was enpl oyed to detect conmpound 7e in a linear range of 1.5-800 ng 10
(R2=1) wusing spiked test sanples (not shown). Wen the above anal yti cal
technique is applied to blood serumfromaninmals receiving conmpound 7e

(0. 4ng/ 20 gram nouse), circul ating concentrations of conpound 7e are
guantitatively nmeasured. Wth the devel opnent of the above nethods to
guantify compound 7e, it is possible to evaluate the efficacy of different
routes of conpound adm nistration and to characterize bioactivity. To test
ti me dependent 15 serum bioavailability, animals were treated with
conmpound 7e by intraperitoneal injection (i.p.) (Figure 7A), and orally by
gavage (Figure 7B). Exanple 9 In Vivo Inhibition of MF The purpose for the
following in vivo experinents was to confirminitial in vitro assay results
usi ng
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20 conpound 7e to inhibit MF. LPS-induced toxicity appears to be related
to an overproduction of MF as well as TNF-a and IL-1 R Since aninmals can
be prot ecwea2bs42m3 endot oxi n shock by neutralizi ng or i nhilpcriusg2/ideese

i nfl anmati on nmedi ators. The present nodel was chosen because it provides
reproduci ble and rapid |l ethal nodels of sepsis and septic shock. Doses of
| i popol ysacchrar S) werg made f or to each exggl . LPS
(Escherichia CO|¢%%L&'E§111 6 6 Si gna)do\%/gés]m?qe%onstl tuted by a(?gl ng 0.5% TEA
(1 mM USP water + 5 |ethylamne(P|er < to a vial of

endot oxi n. Once peconstiyuted, the solutio 5 i ncubat ed, at for 30

m nut es. Subsequemyty, ~t he soI ution W ated in a 5660 ath

soni cator for 30 sgconds 3 tines. Follow ng sonication the ymxture was

vortexed for 3 m s continuously. tock solution of LBS was then
ready for use. ﬁu 0 02/ 094203 PCT/ U OZZZF%S Det ecti on{_of §L-10 and
d 4

TNF-a and MF in ned Ten 10-week- ol 2 gram fenale m ce
(Charl es River Labgrat o||| es, Kingston, re housed._i n gr up/Qf 5 per
cage with fr 2 m\food and wag and_NMer e accl zedy't oroat dHgast
one week pri erlﬂent ati ol Y dayPof expe| mce were

wei ghed and | SNof “@qual nean

body wei ght. (Dnj ected i. L of formul at conmpound 7e
or buffer alone i iately before t he ic- injectdlon of LPS (Escher| chia
coli 0111:B4, 10 g or 5 ng/kg body wéi ght) and -D-gal act osami ne (50

ng/ kg body wei ght). Each dose of LPS (0.2 ml for 20 gram npbuse) was

adm nistered intraperitoneally and m xed with a final concentration of

- D-gal acgosami ne of 50 ng per m. Follow ng collection of blood speci mens
t aken from cardi ac puncture, IShe ani mal was sacrifdced. Typical 10
collections were perforned at 4 hours post LPS treatnent. owdri8m was
separated in a SEmpdurepar at or (M cr@ﬁnmbunén(R) Bect on Di cki ng

M nneapolis, NJ) according to the manuf rer's protocol . Muse’seruml]| -
1 and TNF- were measuped\by ELI SA usgng use I'L 1(3 mﬁﬂ@say or
nouse TNF-a i mmugpas "/ kits (R&D M nneapol i s, nfol low ng
manuf acturer's dir ion. Serum M F cofaicentrations in m)u erumvvere
guantified by a sa W|ch ELI SA (Chemﬁln MF Kit, Chem con, an D ego,
CA). Sanpl es wer anal yzed in du te and results Ke averaged.
Muri ne LPS Model Ten to 10 week-ol d {20 [#2 gram fenmale B

housed and accli edpas descri ped 3 i The

te

the mce were welghdahl,d random but ed |ntog

equal mean bogdy ght -NMLee wer e | &b with 200 | f

conpound 7e d Buffer "20 (average ng/ kg conpound) thllOWI ng i.p.
injection of Y .~l i 055B5, Sigma) (40, 10, 5, 2 or 0.5 *my/ kg body
wei ght) and 50 ny/ of O- D gal act osanmine. M ce were observed every two

hours during the fl¢|-$t 18 hours and twice a day for seven days. For these
st udi es Kapl an- Mei er ‘esti mation methods were enpl oyed to
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assess animal survival. For all in vivo studies, standard statistical
conpari sons anong treatnent groups were perfornmed 25 using the Fisher test
for categwoiocads20mt a and the Mantel - Cox test for conti nuoBsTaE®DY/&dobes. To
determine if l|evels of serumIL-1 correlated to serumMF, a Fisher's test
was applied. The anal yses were perforned using Stat View 5.0 Software

(Abacus Concept gomphdkal ey, @) . Al goppsund ¢l p val ues t hatompeung 18 Wwo- si ded

and of a value |esg.than 0.05 were consi ed to indicate statistial

significance. An i i thal control expe(gi ntYwas conducted to -@ m ne the
base Iine |evel ndogenous M F in e nurine nodel “system (femal e
Bal b/c mce), and,further to determne ghe rate and extent of increase in

endogenous M F $#0lhowi ng treat nent w PS (10 ny/kg). Fe
were treated wi{h LIPS (Signa 0111:B1 m xed with 50 ng/
-D-gal actosam neNThe |l evel of MF in ser u was neasured by FHPL!

descri bed aboxe 2,5 and 6 hotss kgl eying,LPS/ gal ast oS 6 o,
treat nent. @ ni t?at i®%n of t resentative exp , the
basel i ne | evel~6 ogenous MF w T Ol mat el y 45 ngit >nHowever, 35
over the course of this six-hour experijtrent there was a tine!dependent

i ncrease in evel of MF detec -65 WO 02/094203 @ US02/ 16963 in
collected s sanpl es. When mcelwefe treated with compgdnd 7e

(formul ated M¥'50% aqueous sol Ut on) and 10ng/ kg 28f LPS there was a
significant decrease in the level of circulating MF (p=0.05) that can be
detected. In the experinent shown in Figure 9A, BALB/c (n=20) mce were
injectedsi.p. with 20 ng/kg body wei ght of conpound 7e at tinme of LPS

admi ni stration. Bl ood sanpl edSwere collected 5.5 hours later. 5 The results
dempnstrate that animals treated with the inhibitd® have a_decreased
ability to respqRfipdfdsPS and | ower éompundiievel s are det e€IWEUNAITR a

further study, in | m ce were adm nistered with half the L sage (5
ng/ kg), serum M S et er mi ned fouroho @ ol l owi ng treatpen hi s data
reveal a highly atYstically signifreg p=0. 0003) 60% edn MF

(Figure 9B). In aNurther experinent, bpth MF and IL- 1(3 re neasured in
nouse serumvia ELI $A. As shown in Figurg 10, there is a difrect and highly

significant 10 corgel@tion between the two, This correlati al so
observed between F and TNF-a (data nof sfjown). In a simlar peri ment,
reductions in o (3cH, evel apd L ThF~ay | evel et
foll owi ng adr pistration of 20ny/ gonpound 7e ( Fi gur . Studi es of
experinmental toxi c\ shBck i nduced by~PSyhawve reveal ed a céntwal~aole for
M F and TNF-a e fact that LPS sty ates macrophage-Likelcells to
produce M F, in turn induce T secretion by 15 gr ophage |i ke

F in the pathogenesig of LPS. To test

cel I s sugge$ts™a potential role E
i f compound 7e can prevent LPS shock, a nodel of |ethal LPS nediated shock
in BALB/c mce sensitized wth (3-D gal act osam ne was enpl oyed. Treat nment
with conmpound 7e at the tinme of injection of a lethal dose of LPS (2, 5
and 10 ng/kg) increased survival from6%to 47% (p=0.0004) (Figure 12). The
effects are nodul ated by
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t he concentration of LPS enployed, denonstrating that when using a higher
concentration of LPS, the effect 20 conpound 7e is saturable and hence
speci fic.wOaklsn3is a sunmary of several survival experi mremusotiosal of
210 mice), indicating that conpound 7e protects mce fromLPS induced toxic
shock in a concentration dependent fashion. Figure 13 also depicts this

data in graphic ford ith %a@6survi al ti on the left gxis. 2Iable 2
LPS Dosage 75% AR th (Hours) Q/%@?%&??yehi cle Conpotifi¥ovd ép 10. 2
11.6 10 9.9 18.0 8 0~®2.0 2 10.2 >300y0.5 22.0 >100 O. >100

25 M F Over conesol hewebf ects of conpgund Exogenous recgnbi _human M F
when adm ni stered Wth conpound 7e, cajl reverse the benefr¥ia

ef Pects of
t he conpound, su ting the hypothesis_that conmpound 7e achs to increase
animal resistance tlo LPS by nndulat{izgwlF l evels in mcd sefum In this
exanple, mce were¥trgated with the “sfandard LPS protoco

BAKGLPS. and, 20mg/ kg of {he i nhibitor conpoung
iV ot 0 |/n\ac|sng M F. AAIADONSET oy
significantly Wi 2/ 094203 PCT/ USOZ i ce survive
the LPS with cogpound 7e, but this>8ur i s neutral Nrzed™Ry Yde
admnistratio [ MF (data not s . Exanple 10 MF Inhijbitor in a
Col | agen I nguted Arthritis Model nty DBA/1 LacJ nj age 10 -12
weeks, were inmmunized on day O at e of the tail witl _Bovine coll agen
type Il (Cll 100 g) enulsified in Freunds conpl et €0dj uvant (FCA;
G bcoBRL)Y. On day 7, a second dose of collagen was adm nistrated via the
sane roufe (enulsified in Freunds inconplete adjuvant). On Day 14 mce
wer e ‘i njected subcutaneously]gith 100 ng of LPS (055:B5). On day 70 mce
were injected 4?8% LP? (0111:64) intraperitoneally. G oups were divided
accordi ng pawtho ﬂ@g , Which was ne surqﬁ }0 by %6 caliper, after
randoni zation, to cfeate a bal anced st@PPY 5 roup. Conpoufempoundi?&f f er was
given to mce o 71, 72, 73, and 7 al eight doses LN

ng/ dose, approxinptely 20 ng/ kg of bedy ht). Mce wer e t exaﬂ%ned

qpt that in
addition to 1 g 30 sone

ani mal s al so

on day 74 by t servers for paw thitknéss. Figure 14 se h the
experi ment al mT:%j : N N
(] ® e
N o/A\a% N N o
N o e Xy o ¢
N So H,
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timeline. In this experinent, subsided mce (decline of full-blown
arthritis) were treated with a final i.p. injection of LPS on day 70 to
sti nmul at ewoybodizo®e production as well as acute inflammti eoT/USvyumes 15 15
denonstrates that conmpound 7e treated mce develop mldly reduced edema of
the paw (1.87 mm) conpared wth vehicle only treated controls (1.99 nm, p

<0.05. In the | a&bfpduhd® POi nt, the anigpbhipdhd the treated ggpeind3oi d not

reach afuII-bIovvn e ressi on of coIIagen duced arthritis as ared to
its control (data, hown) . In anothgr gxperinment, fifteen J mce,
age 10-12 weeks we e Pmmuni zed on day at St he base of theogai ith

bovi ne col | agen t 1 (Cdl 100 g), sified in Freunds cdnpl ete

adj uvant (FCA; Gﬁh oBRL). 20 On day 2@} second dose of c gen was
adm ni stered via the gane route, enulsihireg in Freunds incogpl ¢te adjuvant.
On day 28 the s ,l«néHect ed ngubeut 2neo s}y W|th 100 pg L®S
(055:B5). On dg nite were @@ 7. p ’wntmao g LB 0111 B4).
Groups and treatdent Sprot ocol were W€ sdm» as descri bed 5 aové’ Cﬂ*sday
74 bl ood sanpl es wéme col l ected and cytgkines were neasureg.\rgyre 16

i ndi cates that corrpound 7e reduced ge&fum M F | evel s as conpared to

untreated Cl A sanples. An even nore gni fi cant 25 i nhi bi on of serum
TNF-a | eyel s was detected. Exanple 11 The foll ow ng inhi u@ of MF were
prepared by the nethods described in Exanple 1. Each of % h¥se M F

i nhibitors belongs to the cl ai%s of conpounds of st_/zf cture (la) described
above, and incorpor at es the'follow ng noiet

02/ 084805y 3
PCT/ US02/ 16963 4\] O Resul ts of $ARPHHE ase assays indicated tpat each
of the MF inhib {“8?“"% npounds exhi bi t ed fficant inhibitig M F
activity. -68 WO 02/ 9 203 PCT/ US02/ 16963 nmpound 8 10 Coopod 0
Conpound 12 O\ @& \ NNCN)O I1,3(Cc, OUCH 0', c‘ PoNI

N

N o} [N 0 N o
H.C C
N [e] N (o) N [e)

10
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Example 12

Results of tautomerase assays indicated that the following compounds of Example 11 exhibited

particularly high levels of inhibition of MIF activity.
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02/ 094203 PCT/ US02/ 16963 Exanple 14 Inhibitors of MF of certain

enbodi menwe opagu2be prepared according to the foll ow ng rea&criusn2/i®ehenes,
Schene 5 and Scheme 6. Each of these MF inhibitors belongs to the class of
conmpounds of 5 structure (la) described above. Reaction Scheme 5 In this

schene, i TR e eaqted |eLny| HHiUHdL a sotution of
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[r ot her grloups, as enunefated in
exanpl es. |The fesultinglinternedilate is then reacted with
conpound. |The gubsituent bound tg the hal ogen atomec(r
may include vafious groups, as enunerated in subseque
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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:

T4
N
Z
C
NN v
R___
2&// P
R N X—R;

wherein Ry, Rz, R3, Rs, X, Y, Z and n are as defined for structure (Ib) above. Results of tautomerase assays

indicated that each of the MIF inhibitor compounds exhibited significant inhibition of MIF activity.
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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
structure (1a) described above.

Reaction Scheme 5

In this scheme, isatoic anhydride is reacted with diethyl malonate in a solution of NaH in N,N-
dimethylacetamide. The resulting intermediate (referred to as “1M00") is then chlorinated by reaction with
POCl; to yield an intermediate (referred to as “AM00(CI2)"). 1M0OO(CI2) is then reacted with NH,OAC in acetic
acid to yield an intermediate (referred to as “IM00(CI)"). IM0O(CI) 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 thienyl 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.
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.
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Reaction Scheme 6

In this scheme, 4-Hydroxy-2(1H)-quinolone is reacted with a mixture of nitric and acetic acids. The
resulting intermediate is then chlorinated by reaction with POCl; to yield another intermediate. That
intermediate is then reacted with an N-acyl piperazine in DMF. The acyl group of the piperazine compound
includes as a substituent an R3 group as referred to in the 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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R2 = COOEt, NOZ RB NH R 3= Het-C=O, Het-CH2- ONJ CND CDI ~~ R2 o NO
R3 OH CH3 0 » CF3COOH Table 5 provides a list of reference nunbers for the
conmpoundswproejoas2esl. The designation "1 M#1" 5 indicat esPchatSor/i@éxonpound
was prepared by Schene 9, and incorporates a -COOEt npoiety. The
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Various inhibitors of MIF belonging to the class of compounds having the structure I(a) were
prepared according to Scheme 5 or Scheme 6. Table 4 provides a list of reference numbers for the
compounds prepared. The designation “IM1#4#" 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
designation “IN1##" indicates that the compound was prepared by Scheme 6, and incorporates a -NO;
moiety and a furanyl moiety as R3. The designation “IN2##" indicates that the compound was prepared by
Scheme 6, and incorporates a -NO, moiety and a thiophen moiety as R3. The two digits at the end of the

15  designation identify the compound's R4 group.

Table 4
M (COOEY) . N (NO,)
Halogen - R4
1M1 1M2 1N1 1N2
(Furan) (Thiophen) (Furan) (Thiophen)
06 1M106 1M206 1N106 1N206
/k/Br
07 1M107 1M207 1N107 1N207
>|\/B’
08 E 1M108 1M208 1N108 1N208
E*/Br
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08 14 FF S 1IM41 1N141 F 9 15 1ML51*HC

IN151* HCl
IN161 HN-N O 11 17 1ML71 1IN171 N,) O 12 18 i
IML91* HCIlWON2@4420314 20 1 M201 1 N201 15 21 1 MR11(2)*HC
016 22 1 M21 1 N221 CN 17 23 1 M31 1 N231 N O 18 24 N =\
N241 0 19 27 "

HN °S 10 16 1ML61
1ML81 1N181 N, O 0 13 19 HN
PCNABRE/PYPEHC

C N 22 30 89 MBOH—1—N36% - - -
l>'Br
10 A\/Br 1M110 1M210 1N110 1N210
11 O\/B' IM111(1) M211(1) IN111(1) 1N211(1)
12 O\/\ 1M112 1M212 1N112 1N212
Br
13 Q\/a 1IM113 1M213 IN113 1N213
14 @\/a 1M114 1M214 1N114 1N214
15 /0\©\/Br 1M115 1M215 1N115 1N215
16 Fj\Q\/ 1M116 1M216 1N116 1N216
17 ©\‘(\ 1M117 1M217 1N117 1N217
Br
(o]
18 1M118 1M218 1N118 1N218
19 W 1M119 1M219 1N119*HCI 1N219
20 OJ ¥ 1M120 1M220 1N120 1N220
22 Q,Br 1M122 1M222 1N122 1N222

1 M41 1
1 M71 1 N271 N O 20 28 1 M281 1 N281 21 29 1 M291 1 N291

The halogenated R4 group “09” is disclosed in MARCH'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 different reaction schemes, Schemes 7 and 8, are

5 used to prepare inhibitors of MIF incorporating this moiety.

Reaction Scheme 7

+
] Y
D—x ——> CH,=CH-CH, ————> CH,=CH-CH,-Y
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H3CHN N, IN S 23 311 1 M311 1 N311 24 32 co ' 1 M321 1 N321 25 33 S1
MB31 1 N331 -139 WO 02/094203 PCT/ US02/ 16963 26 34 /s 1 1 MB41l 1 N341 27
35 1M35IwON384420N Vari ous i nhibitors of MF bel ongi ng toprCiaset/a®e3 of
conpounds having the structure 1(a) were prepared according to the

foll owi ng schenes. 5 Reaction Schene 11 GHOC OC O C-N pocl. a' N -
NHAOQAca~N O C | pAgdkdh ddnéhedd 1 MO0 1 MOQ(C12) 1 MIO(CI) 10 To the suspension
of 1 MO (33.0 g; U.I4 nolfe) in toluene (40 mM) was added 108 g of POC 3

(0.7 nole). The resul tRy | uti on was, heated under R for 1.5 hours.
The sol vent was distilled inder reducedl-prefrssure and t residual oil was
successively extracted w hept an€ (contro|76y TLO) . i ned hept ane
fracti ons were evaporat eian t he rlesi due was heat ed th 200 m of water
and filtered off. The vyi s 27 | g(70% . 15 After drywhng at room

tenperature for 18 hours, ‘he obt aijned dichl oro conpoundiwaRdransferred to
a 250 m round bottom .dfd 1590 m of acetic acidyand 24.0 g of

amoni um acet at e was ad tg it. The reaction m l as. heat ed under
reflux for approx. 6 NTah by [LCMB~andl TLC) . V\hen st@rti ng

material could be detectedHln the rleaction mxture, the-not solution was
poured in water and the resulting precipitate was filtlered off. Table 6
provi des data on yield (g and %9; nelting point; nass to charge ratio
(M2Z), 20 wher &frioupinhibitors SUMIE HeBrgind to OGS qf Zampowndsi hayiag #ie rslrugtyin J(a) wasel

purity as %%%@c@c%nﬁ{%%@or@@n@@ Compound Yield, Yield, mp., MZ z,

Purity,
o)
CH,(COOEY E:&(“\?\ POCI, Q\L\/\(\LT\
R3
nSo ™~ N
()
Na co DMF /L—— ©\)IR2
N0
H cl | !
NO,CH,COOE! CH:CN

Reaction Scheme 9
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Z
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(8 mMin. run 1 MO(C) 23.0 92 198-200 754.1; 503.3; 252.2; 2.97 >96 206.0
-140 WD 02/ 094203 PCT/ US02/ 16963 Reaction Schene 12 ol \ Ix N R2

NMP/ DABCOWG 03/0M203 (N) N1OO CN CHHR2 1ML, NO2 (1 O NeOrO(S(dGioy3
MDO(Cl)), AV-0010, (0020) 1M2, 1IN1, NO2 (1 X=0, S()NO H1IN2 5 To the
solution of 1 MO(C ) (3.27 g; 13.0 mmol) in 20 M NW was added
sequentially acybptidedchdgien® (2.34 g; 13.0 nmol) and DABCO (1.46 g; 13.0
nmol ). The reacfiton mxture was stirred at 100-120C for 15 hours. The
reacti on was quenched with 20 % NHACl solution and the resulted precipitate
was filtered off and washed with water. roduct was dried in a

desi ccat or over P205 at room tenperat reduced pressure. The
product was used in the next reaction any further purification. 10
A m xture of chloroquinolone 1 NOO(C) (2., , 13.0 mmmol ), acyl pi perazi ne
trifluoroacetate AV-0020 (4.0 g; 13.0 mméiH,, SRI=ORMBONQ:. 91 g; 26.0 mmol)
in 25 mM NWP was stirred at 100C overni ght] The m xture was poured into 50
m of brine, the solid obtained was filterjed off, washed with water and
dried in a desiccator over reduced
pressure. The product was_used in the next reaction bomﬂN@@ t[%}armwfurther
purification. 15 The yksed dgw apdi tional information for'|the obtained
conmpounds are provided in |'®'7. For the conpound designwated 1 ML, X is
0 and R2 is COCEt. For the ggppound designated 1 M2, X is B®and R2 is

COCEt. For the conpound desi,\gnat ed 1 NI, Xis O and R2 is . For the
conpound designated 1 N2, Sand R2 is NO2. Table 7 Yietd, Yield, M p.
MZ T, Purity, % (LCVB) N SR
~R2 Vo
CH,
N "0
|
S, TFAl
RS- hetcoo: Hekors Py :
’ N ()
cDl mm
R3 N ¢}
»—OH CH,
° = 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 -COOEt moiety. The
designation “1M##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 “IN##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
# R3 R3 1M1 (COOEY) IN##1 (NO2)
1 07 1MO71*HCI 1NO71*HCI
2 08 1M081 1N081
3 09 1M091 1N091
2~
4 10 N\ 1M101 1N101
u (o}
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g %Cmn 1ML 4.7 92 223-226 dec. 396.2; 350.2 2.67 >94 1M 4.9 92 220-222
366.2; 412.3 2.84 >94 1Nl 4.5 95 266-267 dec. 369.0 2.73 >92 1N2 4.7 95
265 dec. 8892892089 >92 20 Reaction Schene 13 -141 WO 02/P094AR0816963

PCT/ US02/ 16963 o0 -~Iro X o IX (N} CN) NR2 A. NaH, NW + Br-R4 B. K2CGC3,
DMF R2 X= O0S CCHo (06-20) ()~N o 11V1106-11N222 R4 R2 = COOEt (1 M,

1 M), NO2 (INE TIRR)T TO #RE SUSPEnsi on 01 (0-04 9] I.01mm n dry
NVP (3 m) was added conﬁ@ﬁm{sl (N (or SWHor 1 N1 or 1 NZ){Z%O 8 mmol).
After evol ut ten—gf- WL\, ase

A= g - \\J\J J O IR YAl } v“\‘ras
added. 5 The |5ea t1?o n‘?x was stl rred“VUZf. no traces O?’NQ farti ng
material could be detpcte \/coﬁtrol by LCVS). A 10 % soplution of NHACK (20
m ) was adde@ 0 [TRhg | eaction, and the resufpjigng m xture was eymracted|with
DCM  Conpoul 1ds 11V11| andx M wer e i sol at ed and purif|ed by preparative
HPLC (C— 18 si colbn H56—mmi—41—rm Rimaii ; ;i’adi et
Water-acetonltfsll \11 frem\@* 40 to 5 : 1@'ﬁ)hZO mn). :orrpoumﬂs‘”prepar ed
according to thils route a dési ghat ed by the superscript "A" followlng
t he conpound|{d@sijgnat|on in abl g 5. 10 TMi51MeCisol uti op of NIAPEGnd 1| ML
(or 1 M2) or{1 NY (or|1 M2 .Omol) indry DVF (5 nl) was added the
brom de (06 { 20)| (2.0 me; and K2CO3 (200 ng). Conpounds 1 ML22; 1 M22;
1 N122; 1 N2¥ZZjg\ereg pbtaphed,in (I, 4-di oXapge th 4.0 mol cygfsepent yl
brom de. The|readtion| m x4 e\,was| stirred at 80-100 C for 20-40 hour s
(control by ECMB)[ 7he 10 g sof utfon of NHgfshy (20 M) Was adged to the
reaction and|resylted mi{)ﬁ wais extracted with DCM | Conpounds
11V1106- 1N220 werle i spl at et and purified by preparative HPLC 15 (C- 18

‘l-'b
::. =0

n hrnm da 20

silica col ump, 12150 11| x 4 400 M/ mn, gaadient: water-ace@gmitrile =
from80: 20 fo 5| 95 40‘\ 1K) . [Table 5 provides puri1y data and ot her
data for thejt Hpng—conpouTeds. [ The To RO INT TS HE was jy@yr T fed by
preparative HPLC (3-13 St col um, 15(;Wn$'lrl1ﬁx%l41 nm 40 rﬂlm% gr adifent :

wat er - acet oni Lﬁ He-=

20 /ﬂ\fo 1M201 1N201
Br o
15 21 O\\( 1M211(2)*HCI 1N211(2)*HCI
N

H o]
16 22 7\ 1M221 1N221
=N
0
17 23 7 1M231 1N231
N\
o]
18 24 N 1M241 1N241
= [¢]
19 27 {M 1M271 1N271
=N
[0}
20 28 N f 1M281 1N281
<
21 29 1M291 1N291
7
22 30 1M301 1N301
H,C-
N

23 3 1M311 IN311

s
24 32 @J 1M321 1N321
\_/
s

25 | 33 1M331 1N331
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HCl (0. 001%

= from80 : 20

conmpound is a regio isomer.

to 5 :

95, 40 mn).
according to this route are designated by the superscript
t he conposoda2degiynati on in Table 8. Physi cal
20 are provided in Table 8. Designations including "(1)"

Conmpounds pr epar ed

"B" foll ow

ng

properties eCTiusez/nospounds

i ndi cate that

t he

Tabl e 8 Conpounds Yield, Yield, MP. MZ T, mn

Purity, % %G Gy (L (Vave 254 nm w0 mn. [1 MIIZN$178 19
151-152. 5 506. 2; (460. 4 6. 97 [11V1115 A 96 23 177.57179 516.4; 470.
5.09 >97 1IN] JOA 99 P9 163- 4P3.2 4.96 >99 1 M214|A 116 29 180.5-
508. 3; 462. 15226 389 1IMLOQA 98 P7 141-14394%2. 3; 406]3 5. 13N3597 1N
152 45 114-116 425.1 5.13 > 142 WD 02/ 094203 PCT/ USD2/ 16963 Conpold
Yield, Yield| MRB. M7-CZ nPurlty, %M %C W (LCV5) (Wave 254 1
run 10 min. 1 N 114[A 97426 2161217 465.4 5.08 >96 N206 A 148 4

441.6 5.41 >97

5
182.5
06-A
nds

m
72-74

IN111 1 B 137 29 99-100 465.4; 447.4 5.91 >99 11\111513

157 32 105-110 489.4 5.14 >921 1 N 116 A 143 34 205-208 527.3 5.69 >99 1
N211 1 A 107 22 \@&}USBHMJMS 8f BlIF2kelon@fy tolthé\Rias of IEMPalinds3hapisg ARCstrect@e 1@) woF 1

N215A 87 2
1N217B 107?"?%8%

5

Reaction Scheme 11

OH O

R ofouild sEbEs,

@ﬁf‘ﬁ —
—_—
N 0]
H

1MO00

10

Cl

@(%‘A
~Z
Cl

N

1 N216B 207 38 228-230 543.2 5.90 >943

1 N218B 207 39 95-97 525.5 5.92 >96

O

1MO00(CI2)

NH,0Ac

—————

AcOH

1MOO(CI)

To the suspension of 1M00 (33.0 g; 0.14 mole) in toluene (40 ml) was added 108 g of POCIs (0.7

mole). The resulting 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 ml of water and filtered off. The yield was 27

g(7
15

0 %).

After drying at room temperature for 18 hours, the obtained dichloro compound was transferred to a

250 ml ro_und bottom flask and 150 ml of acetic acid and 24.0 g of ammonium acetate was added to 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

precipitate was filtered off. Table 6 provides data on yield (g and %); melting point; mass to charge ratio (M/Z),

20

Table 6

wherein M/Z = 754.1 [3xM]*, 503.3 [2xM]*; (8 min. run), and purity as determined by LCMS.

Compound

Yield,
g

Yield,
%

m.p.,
°C

Mz

T,
min
(8 min. run)

Purity, %
(LCMS)

1

MOO(Cl) 230

92

198-200

206.0

754.1; 503.3; 252.2;

297 >96
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1 ML18 B 104 19 159-161 536.4; 490.3 5.64 >97 1 M15 B 107 20 87-88 532. 3;
486.3 5.34 >99 1 M18 B 147 27 110-112 552.4; 506.3 5.89 >99 1 N 120 B 92
19 179- 188042894203 455. 3 5.49 >98 1 N210 B 99 23 187-190 283/U80516283 >96

MOB 138 30 70-72 465.5; 420.3 5.31 >95 1 MO8 B 213 45 71-73 478.3; 432.2
4.79 >96 1 ML10 B 142 32 161-162 450.3; 404.3; 4.84 >97 350.1 1Mi11 1 B
185 38 174-175 484ctiba Schédhe ® 5. 84 >93 1 M207 B 131 27 65-67 482.4; 436.4
3.88 >99 1 M08 B 189 38 71-72 494.5; 448.2 5.05 >97 1M211 1 B 148 29

161- 163 462.3; 508.5 6.19 >99 1 M212 B 105 20 163-165 522.7, 476.3 6.74
>98 1 N 107 B 114 35 103-107 439.5 5.40 >99 1N1088 301 59 200 3 451.2
4.83 >97 1 N207 B 187 27 70-72 453. 2 5.69 >98 1 N214 B 14€ 2-175
481.1 5.31 >97 € M 13B 152 32 50 476.3; 430.2 4.71 >991 1 ML14 B 202
41 170-172 4 ;

448 2 4.97 >99] 1 MI16 B 227 41 185-187 5 N4: 508.4 5.67
>08 1ML176 29]96- 98+514.5;QH€E. 6 4. 92NMBd DABCRN 19A 107 (27 B5- 67 487. 4;
441.6; 2.95 g6 \4T&; 3 1MI206 137 _PR7 165.5-1600800.5; 454.2 5N46 >99 1

M206 B 167 36 157-158 468.6; 42283 5.31 >98 1M2106 107 43@ 3;
420.2 5.13 SQPGCOQEPMIUCIE 107 42,600 60:492. 4, 446.3 5.01 P16 Bua57

28 177-179 578%%%h4 5 5.87 >96¢-4 dP17 B 102 19 134- 135~F30N40484.181,5. 18
>97 1 M21 9A 192 48 74-76 503.4; 457.3 3.14 >97 1 M220 B 92H18 143-W45

516.4; 470.5 5.69 >98 1NI112A 182 48 65-68 479.2 6.52 >945
5 To the solution of 1M00(CI) (3.27 g; 13.0 mmol) in 20 mI NMP was added sequentially acylpiperazine

(2.34 g; 13.0 mmol) and DABCO (1.46 g; 13.0 mmol). The reaction mixture was stirred at 100-120°C for 15
hours. The reaction was quenched with 20 % NH4Cl solution and the resulted precipitate was filtered off and
washed with water. The product was dried in a desiccator over P,Os at room temperature under reduced
pressure. The product was used in the next reaction without any further purification.

10 A mixture of chloroquinolone 1NOO(CI) (2.9 g; 13.0 mmol), acylpiperazine trifluoroacetate AV-0020
(4.0 g; 13.0 mmol), and DABCO (2.91 g; 26.0 mmol) in 25 ml NMP was stirred at 100°C overnight. The
mixture was poured into 50 mi of brine, the solid obtained was filtered off, washed with water and dried in a
desiccator over P,Os at room temperature under reduced pressure. The product was used in the next reaction
without any further purification.

15 The yields and additional information for the obtained compounds are provided in Table 7. For the
compound designated 1M1, X is O and R2 is COOEt. For the compound designated 1M2, X is S and R2 is
COOEt. For the compound designated 1N1, X is O and R2 is NO,. For the compound designated 1N2, X is
S and R2 is NO.

Table 7
Yield, | Yield, m.p. MZ 1, Purity, % (LCMS)
g % °C min
1M1 47 92 223-226 dec. 396.2; 350.2 2.67 >04
M2 49 92 220-222 366.2;412.3 2.84 >04
1N1 45 95 266-267 dec. 369.0 2.73 >92
1N2 4.7 95 265 dec. 385.2 2.89 >92

20
Reaction Scheme 13
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IN113 82 18 95-97 449.1 4.83 >97 -143 WD 02/094203 PCT/ US02/ 16963
Conmpounds Yield, Yield, MP. MZr, mn Purity, %nm %C UV (LCVM5) (Wave
254 nm rwoo02094203 n. 1 N 117 B 124 25 233.5-235 487.2 4. 90TAS382/16bb¥. 188 107
21 163-163.5 509.5 5.73 >99 1IN119*HCI A 27 5 251-252 460.3 3.10 >98 1 N208
B 179 38 204-205 467.5 5.11 >96 1 N21 9A 107 28 258.5-260.5 476.3 3.14 >94
1 N220 B 202 41 231. 32.5 489.3; 471.5 5.75 >98 1ML22 107 23 157-158
464. 4; 418.4; 5.28 >b8 350. 2 1N122 207 47 210-211 437.g7\5.38 >987 1
M222 129 27 166- 0, 3; 434.4; 5.56 >998 366.2 10 x103 23 110-112
453.2 5.67 >969 PLC >96% 2 HPLC UV-254 >94% 3 HPLEC >97 % 4 HPLC >96% 5
5 HPLC (UV254) pElej> 95 % 6 HPLC =100 % 7HPLC>940f 3 HPLC =100 % 9 HPLC

>96 10 Reacti on ene 14 CH d R2 POClI 3 R2 N
N~ 0 NSo

H (06 - 20)
R4

R2 = COOEt (1M1, 1M2),
NO2 (1N1, 1N2)

A. NaH, NMP
B. K,CO,, DMF

X=0,S
1M106-1N222

To the suspension of NaH (0.04 g; 1.0 mmol) in dry NMP (3 ml) was added compound 1M1 (or 1M2)
or 1Nt (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 material could be detected (control by LCMS). A 10
% solution of NH4CI (20 ml) was added to the reaction and the resulting mixture was extracted with DCM.
Compounds 1M1 and 1M2 were isolated and purified by preparative HPLC (C-18 silica column, 150 mm x 41
mm, 40 ml/min, gradient: water-acetonitrile = from 60 : 40 to 5 : 95, 20 min). Compounds prepared according

to this route are designated by the superscript ‘A" following the compound designation in Table 5.

10 To the solution of compound 1M1 (or 1M2) or 1N1 (or 1N2) (1.0 mmol) in dry DMF (5 ml) was added
the bromide (06 ~ 20) (2.0 mmol) and K;CO; (200 mg). Compounds 1M122; 1M222; 1N122; 1N222 were
obtained in 1,4-dioxane with 4.0 mmol cyclopentyl bromide. The reaction mixture was stirred at 80-100 °C for
20-40 hours (control by LCMS). The 10 % solution of NH4CI (20 ml) was added to the reaction and resulted
mixture was extracted with DCM. Compounds 1M106-1N220 were isolated and purified by preparative HPLC

15  (C-18silica column, 150 mm x 41 mm, 40 ml/min, gradient: water-acetonitrile = from 80 : 20 to 5 : 95, 40 min).
Table 5 provides phrity data and other data for the resulting compounds. The compound 1N119*HCI was
purified by preparative HPLC (C-18 silica column, 150 mm x 41 mm, 40 ml/min, gradient: water-acetonitrile-
HCI1 (0.001%) = from 80 : 20 to 5 : 95, 40 min). Compounds prepared according to this route are designated
by the superscript “B” following the compound designation in Table 8. Physical properties of the compounds

20  are provided in Table 8. Designations including “(1)" indicate that the compound is a regio isomer.

Table 8
Compounds Yield, Yield, m.p. M/Z T, min Purity, %
mg % °C uv (LCMS)
(Wave 254
nm, run 10
min.)
1M112A 78 19 151-152.5 506.2; 460.4 6.46 >97
1M115A 96 23 177.5-179 516.4;470.5 5.09 >97
1N1104 99 29 163-166 423.2 4.96 >99
1M214 A 116 29 180.5-182.5 508.3; 462.1 5.26 >99
1M106A 98 27 141-143 452.3; 406.3 5.13 >97
1N106 A 152 45 114-116 4251 513 >99
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TEBAC, CHSCNNON O 1 M1 1 M1 (C)

(MSeries), NO2 (N-Series) To a solution of the quinolone 1NO1 (or

1 NOL 1 NOL(Cl)

R2

COCEt

1MD1)

(14.08 g;w6328%2010! ) and triethyl benzyl ammoni um 15 chl oPCUHAS(LBRIEB g;

256.5 Mol ) in MeCN (235 m) was added 26 M of POCI3 (282.4 mvol). The
m xture was stirred overnight at roomtenperature The sol vent was renoved
under redyCeg,hERsUr[e vieRd [t NEed eS| duqnwa stirrgd Tn Wat e mh 335 Plinty, %01 2
hours. Theg precipitatle S fll%ered of b shed with water, Us;}rled, e
wi th hot |cycl ohexang, anhd (dried. |Physi cal properties of ngounds
prepared gre provided in Table 9. 144 WO 02/ 094203 PCT/|U %@ ,;@963 Tabl ¢ 9
Yield, Vi elnd, MM,,PL, MZ T;“_ UI’IL}‘/ gn%pg mnn%(L%le ,ilm . 59 89
React | on Gehell AL (1 cB ey 8y o o albaiTon L Tobdpes] s S0e," bo S6 T y
100 C R2 N—e—m%g AP N Y e N Il N T 4 mvc:”“ WISHE 3 )
VBocP 1 1 INeWTHER "\Bcd 1 @ 1d o 99000 dny 454 MRA Oy (390 - 2Y3g
mmol ) in 3 1 8 wad albded sefuent i AP0 - lhut yf‘w /car hnn\/i5 ner :-\7|>9|% ( 500
my; 2.68 nml INHAY DABCH3 (300 Hg: 2 6’95'3Q§DI) Th&?%3act | an 0%t urle 1398
IN211(1)A 107 22 83-85 481.3 6.21 >98
1N212A 96 24 73-75 4955 6.78 >97
1N2154 87 22 220-221 505.3 5.38 >932
1N2168 207 38 228-230 543.2 5.90 >943
1N2178 107 21 251-252 503.3 5.23 >944
1N2188 207 39 95-97 525.5 5.92 >96
1M1188 104 19 159-161 536.4; 490.3 5.64 >97
1M2158 107 20 87-88 532.3; 486.3 5.34 >99
1M2188 147 27 110-112 552.4; 506.3 5.89 >99
1N1208 92 19 179-181 473.4;455.3 5.49 >98
1N2108 99 23 187-190 439.4 5.22 >96
1M1078 138 30 70-72 465.5; 420.3 5.31 >95
1M1088 213 45 71-73 478.3;432.2 4.79 >96
1M1108 142 32 161-162 450.3; 404.3; 4,84 >97
350.1
1M111(1)8 185 38 174175 492.4; 446.2 5.84 >93
1M207 8 131 27 65-67 482.4; 436.4 3.88 >99
1M208 8 189 38 71-72 494.5; 448.2 5.05 >97
1M211(1)8 148 29 161-163 462.3; 508.5 6.19 >99
1M2128 105 20 163-165 522.7,476.3 6.74 >98
1N1078 114 35 103-107 439.5 5.40 >99
1N1088 301 59 200-203 451.2 4.83 >97
1N2078 187 27 70-72 455.2 5.69 >98
1N2148 146 38 172-175 481.1 5.31 >97
1M1138 152 32 147-150 476.3; 430.2 4.71 >99
1M1148 202 41 170-172 492.4; 446.2 4.97 >99
1M1168 227 41 185-187 554.4; 508.4 5.67 >98
1M1178 147 29 96-98 514.5; 468.6 4.92 >98
1M119A 107 27 65-67 487 4; 441.6; 295 >96
413.3
1M1208 137 27 165.5-167 500.5; 454.2 5.46 >99
1M2068 167 36 157-158 468.6; 422.3 5.31 >98
1M2108 107 23 157-158 466.3; 420.2 513 >99
1M2138 107 42 60-63 492 4; 446.3 5.01 >98
1M2168 157 28 177-179 570.3; 524.5 5.87 >96
1M2178 102 19 134-135 530.4;484.3 5.18 >97
1M2197 192 48 74-76 503.4;457.3 3.14 >97
1M2208 92 18 143-145 516.4,470.5 5.69 >98
1N112A 182 48 65-68 479.2 6.52 >945
IN113 82 18 95-97 449.1 4.83 >97
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stirred at

room tenperature overnight.

stirred at 60C overnight).
and the rwewkmsdoprecipitate was filtered off and washed wcrhSest@ss 10

The

(For

1IMOL(Cl ),

reacti on was quenched with water

the reaction was

(15 m)

(For 1MO1(Cl), the reaction was quenched with 20 % NH4Cl solution (15 m),
extracted with DCM (3x3 m ), dried over Na2SO4, the sol vent renoved under
reduced preSgifBund®NY YRR, ESYidHe Was g iturated \pt h Nexaneyn THepury, %
preci pitatje obtal ned Vegg fill ted;oed of f d wgshed wi th he¢xangy,. Tre(mmg;luct
was dried|in a desicdatol |over PZ05 at room t enperat ur ¢ £bs4r @duced
pressure. {It was disgolved|in 1 n| TFA and kept for 1 hou rJrFﬂ% sol ution
was triturjated with 20 m df ether, t he preC|p|tate was flT;}lﬁ ed |of T,
Conpounds [oret b are Ao add 4 A0 o] Tatl Lo ey ol 24
M2t Pris INTIEE el o8 o2t T RIS T a 8008, og 214”3“= qee: 91611,
270.1 1. 98 >N¥HGNpITEA 1 Jo1 95 434 268%24.d  5o803 541 5 3 0g%8 1 }5
WO 02/ 094403 BB 1s0d/ 16863 B8actli 0R0%20eny 16 #35 0 R3 IQM1DI\/IZ [_BABCAl +
NcllR2 /LCC O i HIR? = @goort (1 Mo(d)),| TEA N02 (1{Noo(d) 1 MR21
NR21 5 Tq a $WM@tior of07 1NOI(281) |(268.0260-50.(419 #4681) ih 3 14 DVF w4 addied
sequenti al|ll y 3N2B endyl 2P per azilne [t r2B1.5-288505c ed88t3e47169 1o 73440 |moP§ and
DABCO (47 (mg; 1812219 rmol0] . | The23r egct i16Mm158m Xt ud6d.4we8.4st | rr efi28at  rjoomDss
t enper at urle overni ght|. The [reacti dqn was querched3ssizth water (15 ) and {he
resul ted greciipidat e (w7 fi|l t eyed [of R21@md wgshedsapmt h wat er538The [pr eggict
was dried [In guaest cqateg dver;yPZ05 3616700 T A0REM33LUr ¢ Unglsy T €ducey
pressure. |Products prjepared according to th| S scj;ggrj_se are designatjed in 10
Tabl e 11 hy trmzzszuper SClos PI A3 Tqr Ty fy@ e COojgaeund UesT ggati an. »ggs
React i on Scheme ‘1LIF6LC >96%
2HPLC UV-254 >94%
SHPLC >97 %
4HPLC >96%
5 SHPLC (UV254) pure > 95 %.
§HPLC =100 %
"HPLC > 94 %
8 HPLC =100 %
9HPLC >96
10
Reaction Scheme 14
OH Cl
~ R2 POCI, X R2
TEBAC, CH,CN
T o N o)
1MO1(CI)
1MO01
1NO1 1NO1(CH)
R, =COOEt(M-Series), NO, (N-Series)
To a solution of the quinolone 1NO1 (or 1M01) (14.08 g; 63.94 mmol) and triethylbenzylammonium
15  chloride (58.4 g; 256.5 mmol) in MeCN (235 ml) was added 26 ml of POCl5 (282.4 mmol). The mixture was

stirred overnight at room temperature The solvent was removed under reduced pressure and the residue was

stirred in water (335 ml) for 2 hours. The precipitate was filtered off, washed with water, dried, washed with

hot cyclohexane, and dried. Physical properties of the compounds prepared are provided in Table 9.
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NIl ~J HOHHQHOH N\ (N CN) R2 =
N2 N cc(2 CF3000H O A m xture of pyrrole-2-carboxylic acid (91 ny;
0. 82 mmolwoandd (133 ng; 0.82 mmol) in 2 mM DWW 15 wa®CINisny/eme3
overnight at roomtenperature. (In the case of 1 M)81, 1 M)91l, 1 M21, 1
M271, 1 NO81, 1 N211 - in NW (1 m); 1IM71, 1ML51, 1m181, 1ML91, 1M211,
1INO71, 1N151, 1N181, 1N271 - in DVSO (1lmdpeg Then 1NPITFA was added and
the mxturewas stirred at 60 C for 6 hours. (ln case of 1MI81 —1N181. at
room tengerature). |THédi xt ufidd wals dimdted with Mfine 5 ntand exP¥¥et eq
with cH2Cl2 (3x 2 ) 9rhelcom®ineld ef®ractls were washed @t h waledCM
m), dried_oWRH(Ma2$5M5.8hnd|evdifor at ed?58d%er |r eddde®3pressuded (|In S 20
case of 1IND7IMOM{QVN51, 864191, BNR11|, 1988, 1N1366.1;22QM91 | 1311, | t he 98 xt
was diluted with water,

t he powder precipitated was filtered off, washed
with water, dri eRbagtion $dhemelsr and di ssol ved in 5-6N solution of HC in
i-PrOH The solution was heated under reflux for 10 mn. The sol vent was
evapor at ed under reduced pressure, the resi was triturated with ether
or acetone. The precipitate obtained was fb%,t@red off to giveR-146 WO
02/ 094203 PCT/ U

02/ 16963 drochl oride of the target corrpour@l)] *kagooH

(CDI) N N11 N~ ON ~N
1

resi dues obtained were t° Get s. Pr@ducts prepared accprding to
this scheme f si g;natar inj&ﬂf%gfbe—&ﬁk'VI EAS by t supe#ggh—pi— B fFowing t
conpound des¥gngtioon. Yield dat #°&nd pr .85 of conpou par ed

according to Schemes 16 dhd 17 are provi n Tabl e 11. Designations

i ncluding " (RQ}%%gigqg'%ggmte that the conpound i}s 8 regio isoner. mbriable 11

Conpound Yiel d, "¥i"€l'd, MP. MZ T, Purity,imegrP C mi n % ( LCVBYpiTHo' Uun 10
INBocP1

5
To a solution of 1NO1(Cl) (640 mg; 2.68 mmol) in 3 ml DMF was added sequentially t-

butyloxycarbonylpiperazine (500 mg; 2.68 mmol) and DABCO (300 mg; 2.68 mmol). The reaction mixture was
stirred at room temperature overnight. (For 1MO01(Cl), the reaction was stirred at 60°C overnight). The
reaction was quenched with water (15 ml) and the resulted precipitate was filtered off and washed with water.
10 (For 1MO1(CI), the reaction was quenched with 20 % NH4CI solution (15 ml), extracted with DCM (3x3 ml),
dried over Na,SOq, 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 P,0s 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

15  air. Physical properties of the compounds prepared are provided in Table 10.

COCEt

re

he

Table 10
Yield, Yield, m.p. M/iz T, Purity, % (LCMS)
G % °C min
1MP1TFA 0.84 59 214-215 dec. 316.1; 2701 1.98 >97
INP1TFA 1.01 75 234-234 dec. 589.2; 241.2 1.98 >98
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mn. 1 M311 A 82 53 113-115 406.3; 361.4 2.381 > 97 1 N 111 A 62 77 182
383.1 3.011 > 99 1 N 131 A 68 81 252-254 399.0 3.011 100 1N311 A 138 87
212-214 3w0.02/0242881 > 97 1 MLO1 B 146 77 225.5-227 409. 2PCZABG0316631 > 97
11\ 1121A 87 82 227-230 428.2 4.57 > 94 1N161 B 88 93 157.5-160 383.2 3.46
> 99 1 N201 B 162 84 215-217 461.2 4.81 >97 1 N301 B 121 100 227-230
430. 3 5. 08 >97 Readiodldchéind3ib 85 225-227 413.0 4.56 >932 1 N 171 B 122 41
175-177 398.0 4.36 >95 1N221 B 238 81 187-188 394.1; 348.2 3.69 >98 1
N241 B 175 60 258-260 394.1 2.89 >96 1 N351 B 210 74 229-231 383.0; 337.3
2.72 >97 1 ML11(2) B 174 91 155. Q4158 410.2; 364.2 4.01 >97 ZI.3 ML31 B 186
94 137.5-140 426.%: 380.1 4.22 > 7 1ML61 B 170 89 189- 190 C 0. 1; 364. 2;

3.43 >96 346 B 221 97 178 49P, bapfdp- 4; 4. 67
1 474, 3; 4%? AL AL o PR

M291 B 212 ¢

369.2 3.70 > 43 . B 124 36 224. 5 467.3 5.41 >98 1 21 B_ 146 69

52-54 455.3; 409.7, 4745 >943 38T. 2 1 Me41 B 116 59 209 1243, 3751
B 1 M301 B

3.01 >95 1 M281 x 1.5 222 98 164-166 459. 4, 413.1 4.86

168 79 67- 1% Abdoi(imMbbdny; 4 94T¥M4 383.1 1 MB51 B 1T€ 06208 409. 9;
364.3; 2.76 >98\J(§23(éNe’b(C|) | 1MR2
INR?l
5 To a solution of 1NO1(CI) (50 mg; 0.419 mmol) in 3 ml DMF was added sequentially 3-

thienoylpiperazine trifluoroacetate (69 mg; 0.440 mmol) and DABCO (47 mg; 0.419 mmol). The reaction

mixture was stirred at room temperature overnight. The reaction was quenched with water (15 ml) and the

resulted precipitate was filtered off and washed with water. The product was dried in a desiccator over P,Os at

room temperature under reduced pressure. Products prepared according to this scheme are designated in
10 Table 11 by the superscript “A” following the compound designation.

Reaction Scheme 17
cDI
//\Ni /\\( )

/ \ (@] N\a N
N ¢\ NN
H =

Y

r4

N

[ j R2 = COOEt, NO,

N
R2
d\/\[ « CF,COOH i \)\/\ ;R2
NS0
| N

A mixture of pyrrole-2-carboxylic acid (91 mg; 0.82 mmol) and CDI (133 mg; 0.82 mmol) in 2 ml DMF

15  was stirred overnight at room temperature. (In the case of 1M081, 1M091, 1M221, 1M271, 1N081, 1N211 - in
NMP (1 ml); 1MO71, 1M151, 1M181, 1M191, 1M211, 1NO71, IN151, 1IN181, IN271 - in DMSO (1ml)). 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 with CH,Cl> (3x 2 ml). The combined

extracts were washed with water (1 ml), dried over Na;SOs and evaporated under reduced pressure. (In the
20  case of 1MO71, 1M151, 1M191, 1M211, 1INO71, 1IN151, 1N191, 1N211, the mixture was diluted with water,
the powder precipitated was filtered 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 evaporated under reduced

pressure, the residue was triturated with ether or acetone. The precipitate obtained was filtered off to give
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IN101 B 228 80 218-221 382.2; 289.2 4.19 >98 1N191*HCI B 250 77 270-273
400.1 2.74 >96 1 N231 B 256 87 217-219 394.1 2.99 >95 1 N281 B 249 77

283- 285 48P.02/04209 >99 1 N291 B 254 77 293. 5-294 444. 4 4P8A/USPY1698N321A
392 84 146.5-149 369.0 2.85 >99 1N331A 455 94 189-190 385.1 2.99 >99 -147
WD 02/ 094203 PCT/ US02/ 16963 Conpound Yield, Yield, MP. MZ T, Purity, g %

Cnin %(L ‘ ' 1305 i 4 97
71 8 128 Rensk g Rl ppodul 8ol e Yot Hloe phant |7Res i
375.1; 421 .adcogling Tto 6 schamB arendegigriatedSn Tage 51 13 1thes sperscript “B3dalowing the (rempaygd
26531 031yl 8 o ndi P AR Al B P
2.76 >97  2VTble 11. DediffBtonSibeliiig 12)3indics tHe? the 2ompRT.ia 1BgiOIKomed9 1 MD91 171 39
60-62 414.4; 270.0 3.59 >99 1MI51*HCl 147 27 108-111 431.3; 385.1; 2.18 >99

270. 3 MLB1 124 43 67-69 411.5; 365. 3; - 97 .99 337.4 1 MI91 *HClI 327 76
105- 107 427. Bompblfd 3 |2.Yk@, >98Yield, MP11(@p. 70 14 42°WB; 381. 4; 2. 79 >Aity,
270.0 g % °C min % (LCMS)
(run 10
min.)
1M311A 82 53 113-115 406.3; 361.4 2.381 > 97
INT11A 62 77 182 383.1 3.01" > 99
1N131A 68 81 252-254 399.0 3.011 100
1N3114 138 87 212-214 379.1 2.38! > 97
1M1018 146 77 225.5-227 409.2;270.3 4.11 > 97
1N1214 87 82 227-230 428.2 457 >94
1N1618 88 93 157.5-160 383.2 3.46 >99
1N2018 162 84 215-217 461.2 481 >97
1N3018 121 100 227-230 430.3 5.08 >97
1N3418 87 85 225-227 413.0 4.56 >932
1N1718 122 4 175-177 398.0 4.36 >95
1N2218 238 81 187-188 394.1; 348.2 3.69 >98
1N2418 175 60 258-260 3941 2.89 >96
1N3518 210 74 229-231 383.0; 337.3 2.72 >97
1M111(2)8 174 91 155.5-158 410.2; 364.2 4.01 >97
1M1318 186 94 137.5-140 426.1; 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; 4.67 >95
416.0
1M2918 212 97 210-211 471.3,425.2 422 >98
1N0918 227 79 84-87 387.3; 369.2 3.70 >98
1N1418 124 36 223-224.5 467.3 541 >98
1M1218 146 69 52-54 455.3; 409.1; 4.45 >943
381.2
1M2418 116 59 209-210 421.3; 3751 3.01 >95
1M281x1.5 222 98 164-166 459.4; 4131 4.86 >97
H,O8
1M3018 168 79 67-70 457 .3; 411.0; 494 >944
383.1
1M3518 119 62 206-208 409.9; 364.3; 2.76 >98
336.4
1N1018 228 80 218-221 382.2; 289.2 419 >98
1N191*HCI® 250 77 270-273 400.1 2.74 >96
1N2318 256 87 217-219 394.1 2.99 >95
1N2818 249 77 283-285 432.2 4.99 >89
1N2918 254 77 293.5-294 444 4 4,30 >97
1N3214 392 84 146.5-149 369.0 2.85 >99
1N3314 455 94 189-190 385.1 2.99 >99
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1MR21 247 56 160-160.5 421.4; 375.1; 3.60 >93 357.1; 347.3 1 M271 135 31
65-67 422.3; 376.2; 3.56 >94 348.0 1 NO71 *HC 141 34 83-86 386.2 3.14

>96 1 NO8WO0R/5/094420263- 265 400.2 3.12 >97 1N151*HCl
2.82 >95 1 N181 246 86 200-201 384.1 4.00 >97 1 N211 2 *HC

227 69 PTIASADD9404. 2
71 11 78-80

400.2 2.36 >95 1 N271 247 84 214-215 395.1; 349.2; 3.65 >99 242.3 1 Run

8 m n. 2HRPEEx98%—SHREC>969 EG>979 5 The yiehy of M+ 1T phi bift
pr epar ed as\'ggﬁp@p?dgec ;Y%HSeI eﬁ Iéd schenpgs ab vg iéw‘zprovi Hed rrﬂp Tab}?{&uimg)
Desi gnati gns including (1)' or "(|2)" indicale that the :ormﬁ') dlis arepio
| somer. T4ble 12 No. |Conpound Weight, mp., [mg C 1 1 M71L *IWC]:I 226 43-45
2 1 MD81 38—143-145 {31 -MP91-164160—K2 41101139225 5[“"947 =45
02/ 094203 DCT?MMEI 1F96@3 5 \./\145?6 41} 9'13143 6 ‘5;74”'31 70 $3f7 ‘\1—93%1—96
71-73 8 IMAIMHES 141-¥82 | o 0 ml1l (151378 17449397990 | MA(2)| 16
155. 5- 158 3514
1M2318 149 76 49-52 375.4; 4211 3.01 >96
1M3214 247 55 130.5-131.5 396.3; 350.2; 3.04 >98
269.3
1M331A 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*HCI 233 56 43-45 413.4; 367 1, 2.76 >97
2701
1M081 65 15 143-145 427.2;270.2 3.09 >99
1M091 171 39 60-62 414.4;270.0 3.59 >99
IM151*HCI 147 27 108-111 431.3; 385.1; 218 >99
2703
1M181 124 43 67-69 411.5; 365.3; 3.97 99
3374
1M191*HCI 327 76 105-107 427.3;270.3 213 >98
1M211(2) 70 14 427.3; 381.4; 2.79 >96
270.0
1M221 247 56 160-160.5 421.4; 3751, 3.60 >93
357.1; 3473
1M271 135 31 65-67 422.3; 376.2; 3.56 >94
348.0
1NO71*HCI 141 34 83-86 386.2 3.14 >96
1N081 85 14 263-265 400.2 312 >97
1N151*HCI 227 69 198-200 404.2 2.82 >95
1N181 246 86 200-201 384.1 4.00 >97
1N211(2)*HCI 71 11 78-80 400.2 2.36 >95
1N271 247 84 214-215 395.1; 349.2, 3.65 >99
242.3
' 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 1M071*HCI 226 43-45
2 1M081 58 143-145
3 1M091 164 60-62
4 1M101 139 225.5-227
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11 1ML12 72 151-152.5 12 W13 145 147-150 13 W14 195 170-172
177.5-179 15 |

14 W15 91

ML16 220 185-187 16 W17 140 96-98 17 W8 97 159-161 18

W9 100 6w0dZ/09403 WL20 130 165.5-167 20 W21 139 52-54 2CTAMMZP9800

157-158 22 W31 179 137.5-140 23 1M141 96 130-131 24 1 ML51*HC

140

108-111 25 W61 163 189-190 26 1ML71 122 125-127 27 1 ML81 117 67-69 28

1 M91 *HC

320 105

M2O7 124 65-67 32
161-163 35 1 M11
60-63 38 1 M214 109
41 1 M217 95 134-13

—67 T 29—t WBOt 214 176-178 30T MO6 160 157-158 31 1
yedhtor jipgeseli Vel tootoTgan; 31 NEI1 1 161
180 15100 W08 "Vl e 48 o7 do” 4APR2 4pad 1507 177- 179
5 74201 1980 1100110 193 4 15-260. 5
8 M110 135 161.162
9 MI11(1) 178 174175
10 M111(2) 167 155.5-158
11 M112 72 1511525
12 M113 145 147150
13 1M114 195 170472
14 M115 o1 177.5-179
15 1M116 220 185187
16 IM117 140 96.98
17 M118 o7 159-161
18 M119 100 6567
19 1M120 130 165.5-167
20 1M121 139 52.54
21 M122 100 157-158
22 1M131 179 137.5-140
23 1M141 9% 130-131
24 1M151*HCI 140 108-111
25 1M161 163 189-190
2 IMI71 122 125127
27 1M181 17 67-69
28 1M191°HCl 320 105-107
29 1M201 214 176178
30 1M206 160 157158
31 1M207 124 6567
3 1M208 182 7172
33 M210 100 157-158
34 M211(1) 141 161-163
35 1M211(2)*HCI 112 80-81
36 1M212 98 163-165
37 1M213 200 60-63
38 M214 109 180.5-182.5
39 1M215 100 87-88
40 1M216 150 177179
X 1M217 95 134135
42 1M218 140 110-112
43 M219 185 258 5-260.5
44 1M220 85 143145
45 1M221 240 160-160.5
46 1M222 122 166-167
47 1M231 142 4952
48 1M241 109 209-210
49 M271 128 65-67
50 1M281 215 164-166
51 1M291 205 210-211
52 1M301 161 67-70
53 1M311 75 113115

-149-



44 1 M220 85 143-145 45 1 M221 240 160-160.5 46 1 M22 122 166-167 47 1
M231 142 49-52 48 1 M241 109 209-210 49 1 M271 128 65-67 50 1 M281 215
164- 166 WO ovoM2esl 205 210-211 52 1 M301 161 67-70 53 1MBTASIH16248B- 115

-149 WD 02/ 094203 PCT/US02/ 16963 54 1 M321 230 130.5-131.5 55 1 M331 258

113-114.5 56 1 M341 107 225-227 57 1 M351 112 206-208 58 1 NO71 *HC

83-86 59 1 NO81 78 263-265 ©O0 I NO9T 220 84-87 g1 I N 101 22
62 | N106 145 114-1}?544 6(45“5‘/&9?,\4 "Z u:)::f --24744%\ lvgtjt‘i.ljgﬁ';%'sdut‘
20 103 166 60 1 NIttt iSO 99nsy 67 i iTos) SO [18%1150% M 13
- vl T O L1\ JU 1P 217 rLr 1INl io 1UOA
116 133 205-208 73 1l\5617 11 fN‘ZE 220 ) n/ﬂ0|7o 100 4::'2252@ C
57| T AwssT o | TH12) T T 006-208" T
58 1N071*HCI 134 83-86
59 1N081 78 263-265
60 1N091 220 84-87
61 1N101 221 218-221
62 1N106 145 114-116
63 1N107 107 103-107
64 1N108 294 200-203
65 1N110 90 163-166
66 1N111(1) 130 99-100
67 1N111(2) 56 182
68 1N112 175 65-68
69 1N113 75 95-97
70 1N114 90 216-217
71 1N115 150 105-110
72 1N116 133 205-208
73 1N117 117 233.5-235
74 1N118 100 163-163.5
75 1N119*HCI 42 251-252
76 1N120 85 179-181
77 1N121 80 227-230
78 1N122 200 210-211
79 1N131 60 252-254
80 1N141 117 223-224.5
81 1N151*HCI 220 198-200
82 1N161 81 157.5-160
83 1N171 115 175177
84 1N181 239 200-201
85 1N191*HCI 243 270-273
86 1N201 155 215-217
87 1N206 141 72-74
88 1N207 180 70-72
89 1N208 172 204-205
90 1N210 92 187-190
91 1N211(1) 100 83-85
92 1N211(2)*HCI 64 78-80
93 1N212 89 73-75
94 - - -
95 1N214 139 172-175
96 1N215 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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75 1 N 119*HCl 42 251-252 76 ML20 85 179-181 77 1N121 80 227-230 78
IN122 200 210-211 79 1N131 60 252-254 80 MI41 117 223-224.5 81 1 N 151
*HCl 220 wo82a9003 82 ML61 161 81 157.5-160 83 ML71 171 11PCIABSod¥6p684 1N181
239 200-201 85 1IN191*HCI 243 270-273 86 1 N201 155 215-217 87 1 N206 141
72-74 88 1 N207 180 70-72 89 1N208 172 204-205 90 | N210 92 187-190 91

5195'\?1#21 100 83- 85 92—t NTT2—+HC 647788093 T N2IZ 8973175 94 - - -
14 139 172- 175 I NP45-B80—220129T—87 1+ NO16 :
1N217 100 251-252 logo3 g'f\IZlS SR s ea—+pte 160&@1{'.2;-&25'(2)% igl 1
N220 105 231, 5.232. 5% dn 1rpaiNALy yoolige 2Bo”uds oo LA
PCT/ US02/ 16963 103 198022 g6 MNAT112 144 1 1§23 odg 2298000~ 405 1 Np41
168 258- 260 106 1N271 - Th0T T T T2i4-45” I

107 1N281 242 283-285

108 1N291 247 293.5-204

TRE N30T 14 227-230

10 IN311 131 212-214

1 IN321 385 146.5.149

12 IN331 448 189-190

13 IN341 80 205227

14 IN351 202 229231

Example 15
The following schemes provide a general procedure for synthesizing Boc-derivatives of acids.

Reaction Scheme 20

O

‘K 0 0
N O Boc,O O ‘f\\o
{ ] }
s N

A mixture of L-thiazolidine-4-carboxylic acid (1g; 7.51 mmol, 98% purity, AVOCADO, # 15033),
Na,COjs (1.75 g; 16.5 mmol) in H,0 (9 ml) and i-PrOH (1 ml) was stirred until dissolved. Then Bocz0 (1.967 g;

9.01 mmol) was added and the mixture was stirred at room temperature overnight. The suspension obtained

10 was diluted with water (10 ml) and extracted with hexane (5 ml). Lower phase was separated, EtOAc (20 ml)
was added and the stirring mixture was acidified to adjust pH 2-3. The EtOAc phase was separated, water
phase was extracted with EtOAc (3x10 ml). The combined extracts were washed with water (10 mi), dried
over Na,;SO; and evaporated under reduced pressure. The residue was crystallized from ether and the
precipitate obtained was filtered off to give after vacuum drying, N-Boc-thiazolidine-4-carboxylic acid (1.03 g;

15 59%).

Example 16
Alkylpiperazines may be synthesized according to the following schemes.
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106 1 N271 240 214-215 107 1 N281 242 283-285 108 1 N291 247 293.5-294
109 1 N301 114 227-230 110 1N311 131 212-214 111 1 N321 385 146.5-149
112 1 N334M044894260- 190 113 1N341 80 225-227 114 1 N351 POZ2/URRH16A&L

Exanpl e 15 The foll owi ng schenes provide a general procedure for

synt hesi zi ng Boc-derivatives of acids. Reaction Schenme 20 O O O N O Boc20
04 O - IN S 5 factibn S6heherie of L-t hi azol i di ne-4-carboxylic acid (1g; 7.51
mmol, 98% purity, AVOCADO, # 15033), Na2C®® (1.75 g; 16.5 mml) in H20 (9
m) and i -PrOH (1 m) was stirred until dissolved. Then Boc20 (1 967 g;
9.01 nmmol) was added and t%‘ﬁ g\'xture was stirred at roomteﬁﬁérﬁ_ure

overni ght. TFhe\\suspensi on Eh ned 10 wa dr\l utqﬂ w th wat eulo rﬁ]{ and
extracted £I ane( I':"E})CI-F yer phas par at ed —E+QAe—(20—H)>—was
added and the®stirring m( re2was acidifi®wd to adjust pH N(BI),T0H,EHt,0Ac
phase was separated, water phase was extracted with Et OAc (3x10 m). The
conbi ned extracts were washed with water (10 m ), dried over Na2SO4 and
evapor at ed under reduced pressure. The residue was crystallized from et her
and the precipitate obtain wag) filtered off to give after vacuum drying,

N- Boc-t hi azol i di ne-4-car yli cijd (1.03 g; 5 59% . Exanple
. : |¢%43 te TF nﬁdr—\kﬁinéﬂgA

Al kyl pi per azines, may synthesi ccordin he foll ng_sche
-151 WD 02/ 094203 PCT[US®?2/ 16963 action Schene 21 S I/SCI NUN--O O

A solution of freshly distilled thionyl chloride (3.9 ml; 0.053 mol) in methylene dichloride (5 ml) was
added dropwise to a stirreed solution of 2- thiophenemethanol (4.2 ml; 0.044 mol) and triethylamine (7.4 mi;
0.05 mol) in methylene dichloride (25 ml); the temperature being kept below 20°C. It was then raised to 40°C
during 1h, poured onto crushed ice, the CH.Cl, —phase was separated and dried over MgSOs. Then it was
10 added dropwise to a stirred solution of N-Boc-piperazine (2 g; 0.011 mol) and triethylamine (1.5 ml; 0.011
mol) in CHyCl, (45 ml). See Nicholas A. Meanwell, Piyasena Hewawasam, Jeanine A. Thomas, J.J. Kim
Wright, John W. Russel, Marianne Gamberdella, Harold J. Goldenberg, Steven M.Seiler, and George B.
Zavoico, 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 Derivatives, J. Med. Chem. (1993)
15  Vol. 36., pp. 3251-3264; Elena Carceller, Manuel Merlos, Marta Giral, Carmen Almansa, Javier Bartroli, Julian
Garcia-Rafanell, and Javier Forn , Synthesis and Structure-Activity Relationships of 1-Acyl-4-((2-methyl-3-
pyridyl)cyanomethyl)piperazines as PAF Antagonists, J. Med. Chem. (1993) No. 36, pp. 2984-2997. The
mixture was stirred overnight at room temperature, the solvent was removed under reduced pressure, and the
residue 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 filtered 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 Dithieno[1,2-b:4,3-
b']benzene, Dithieno[1,2-b:3,4-b'Jbenzene, and Dithieno[2,1-b:3,4-b']benzene, J. Chem. Soc. Perkin Trans. |l.

25  (1983) pp. 813-819.
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S N(Et)31 CH2CL2 S N(Et)3, CH2CL2 NN _~ TFANNH TFA IN es CS 5 A
solution of freshly distilled thionyl chloride (3.9 m; 0.053 nol) in

nmet hyl enewdiochda2ns de (5 nl) was added dropwi se to a stirregdisswiasss on of
2- thiophenenethanol (4.2 m; 0.044 nol) and triethylamne (7.4 nm; 0.05
nmol) in methylene dichloride (25 ml); the tenperature being kept bel ow 20C
It was then rai 3RgctibriscAéite 220during 1 h, poured onto crushed ice, the CH2Cl 2
- phase was separated and dried over MJSO4. Then it was 10 added dropw se to
a stirred solution of I\I-(B:lw'&peram ne (2 0.011 nol) ang Tv.ifethyl am ne
(1.5 n; O. /Ll\ molg in (45 ). mbm as A Meanvel |, R yasena
Hewawasam A TR SCHJCQ' Ki m ' John W

Ganber del | a, roI d J. Gol denbérg? Steven M Seiler, and GeMfEs: BH.Ckavoi co,
I nhi bitors of Blood Platelet cAMP Phosphodi esterase. 4. Structural
Variation of the Side-Chain Term nus of Water-Soluble

1, 3-Di hydro-2Him dazo [4,5 -D] qui nol i n-2-one Derivatives, J. Med. Chem
(1993) 15 Vol. 36., pp. 3251326 El ena Carcel l er, Manuel MeH-Qs, Marta
Gral, Carmen Almansa, yaWer NB&ctioli, JuliaFa Garcia- Rafandl | NHndrRRavi er
Forn , Synt hesis™and Eﬁﬁcture A9t|V|ty Rel attomnshi ps OK(I”\_J

1- Acyl -4-((2-net hyl - @I’I dyl ) cyanonet hyI ) pi per azi nes ®AF Ant agoni st s,
J. Med. Chem (19

over ni ght at rog)A n%%@on'gpfres |2dstﬁ1£’<{tﬂ%r%?é@%@e 9 Vr\nll ?%P%%Qj %eﬁﬁlgﬁesdlc‘ﬁfo dcfe g‘ﬂd was
pressure, avdctbdtdtmpwnsertea btiinee: sawdisn of furfurgl @tcelu! (\mmh 084 mol) and kriethgarhies (7.4 oll; G106 owl) was

evapor at.ed , un di.ssol v F 3.3

T P0 08, AP oient SRURE GE P et e R o, Tok MR 8 e B et

Pr Iessurg ]Et}:cfb%olv%rﬁgas(hn?o\m the netldlreataediss)_dvéd]ri eﬂmmsgmmeﬂprsaouﬁpm;ta@ee was added
Iltered O an rired on r to qlv - - 1 en\ t, | azl.ne

11T aor GRPRReInd sty sugon 6 AChocpedatiy 7 o) AT o) R e BEERRR

Roger Taylcmzc;iz &b emt TrRPhiktuie GvaéVshrea tobdnight bsﬁobrﬁ ltamp@rraturePaué tso|3e4at wiarenbald uRfer e

Factors for Detritiation of Dithieno

Di t hi eno[ 1,"eAugpdPropsyse. 1@ eehadue 7 ers}qc'ﬁs* &Hw@erﬂ'&% gh% SB'“‘]OBéN?E Eigporated upder

Soc. Papki ﬂed]]ée‘é'bﬁassuﬂelthe re$idue wed 3idsolvedin T&ﬂ-g}'ﬁﬂﬂ) 043 ol ar\@méﬂ%@@fb?@@mm TFA was
PCT/ US02/ 16963 Reaction Schene 22 \-/ NILO O 0 N(E gS CH2CL2
0 N(Et) 3, remaredunder reduges pressure, the reS|due was titrated with ether, and the black precipitate obtained was

filtered off. Then, the precipitate was dissolved in 200 ml of MeOH, activated charcoal was added, and the
mixture was heated under reflux for 30 min. Charcoal was filtered off, the solvent was evaporated, the residue
was triturated with ether. The white precipitate obtained was filtered off and dried on the air to give 1-(2-
15  furylmethyl)piperazine ditriflucroacetate (1.64 g; 40%). See R. Lukes and V. Dienstbierova, Synthese von o-
methylfural, Collection Czechoslov. Chem. Commun. (1954) Vol. 19, pp. 609-610.
Example 17
Sulfonamides may be synthesized according to the following schemes.

4-Hydroxy-1-methyl-3-nitro-1H-quinolin-2-one (referred to as 595-01)

20 A solution of ethylnitroacetate (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
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-methylisatoic anhydride (23.38 g, 132 mmol) in
dimethylacetamide was added slowly and heated ovemight at 120°C. The mixture was cooled to room

25  temperature, poured into ice water, and acidified by cold 10 % HCI. The solids formed were filtered and
washed several times by water to yield 7.1 g (27 %) of yellow solids. Mp 193°C. 'H NMR (DMSO-ds): & 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 m/z 221 (M+1), 243 (M+23). Anal. (C1HgN204) C, H, N.
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"4 1 TFA N-NH TFA A solution of freshly distilled thionyl chloride (3.9
m; 0.053 nol) in nethylene dichloride (5 m) was added dropwi se to a
stirred swbuweiosnodf furfuryl alcohol (3.8 m; 0.044 nol) aad/use/eddhy| am ne
(7.4 mM; 0.05 nol) 5 in methylene dichloride (25 nml); the tenperature being
kept bel ow 20C. The m xture was stirred for 1 h. Then the solvent was
evaporated, the yesidue was dissolved in CH2C @4 (150 m ). The solgtion
obt ai ned was added dropwise to a stirred LI oRopf  N-Boc- pi erazu&gz (2

g; 0.011 no fot r,i & He (4H, oMa O. in %IZ . ‘The
m xture was rr/&i ovérni ght afgypomfe o thaosobwe nmoved
under reducéd pfes®ure, and the reS| due was e&gract ed with etherl e

et her solution Wi evaporated under 10 reduced pressure, the residée was

di ssolved in TFA (3.3 m; 0.043 nmol) and mai rgggigyed for 30 m n. 595-H2was
removed under reduced pressure, the residue was titrated with ether, and

t he bl ack preci giGhatoe!-mdityal- mmd1l-#«a1mohnf2'dnee?e@ded1bbssg’mem the precipitate was

was heat ed undort Srspis or V58 % 2ol RO faestors S Biesfe eddB b Bln °

was evapor atiedrhe kéient @R ietdperatedvaiiet reducs grégeehe W The redldieewas slikpendebiirt iee water and
precipitate obtained was filtered off and dried on the air t? %V‘@é%Z 15
furyl met hyInpiajes B 3OHM Biearbantey e Salie PATed were fleredyand lpedh o 0el 4@ T & 173 TaNQ 80U
V. D enstb's%@mzswtuhﬁﬁﬁ M\ﬁs‘o&yawt tgér—f)wr%l bJ@bH@CﬂH) o8 @Z$£B1@H£QH 76hem
Commun. (1954) Vol nz‘% 17 Sul fonam des 8/

synt hesi zedt wét%@)HéIﬂH)gSﬂ%(ere'/ qlﬂﬂﬂ’ﬁvﬁW@ "ﬁ: gﬂé ), 261 (M+23). Anal. (C1oH7N20:Cl) CHN.

& Hydroxy- 1- et D fri8ndhe bictodit AR , |

solution of eth Q- - 5

suspensi on of sadi hmmenmdmnyuféorﬂﬁd?% |g1 ‘n49nmualwae| addeds @88 golut_rpazofrrfedibytylﬂn

room t AfiperPRRa e (g SLTRAR G Buee 25 Bl b 18 R A UER A Bnlind ™,

90C for 30 andrstimed atrrobm:tambewure Gr pvemight eThp enixurelwas. podred dloLitd water,othe precipitate was

N- et hyl i d 1

o L B ok e s S o B D S CIETAEC
o1 o o e A 0 e Iﬁﬂ?ﬁy‘ﬁg?’é?”Z v akbrdigt
g (27 % of’*zy@)-l%W%ﬁn’E’ﬁ@Aﬁ)ﬁ/@%@é@@ i’iﬁ%ﬁ?ﬁ“‘(@&}h b 3.60 (s, 3H), 7.37
(t, J =7.6 H, 1H, 7.58 (d, J = 8.5 Hz, 777(tJ:7 Hz, 1 H),

8.12 (d, J = 7.9 Hz Y H. EM mz 221CgPM+ 3243 (MH23) . Andl .
(CLOHBN2OA) G HINKSS 153 WO 02/ 094203 PCTRYS0S/ 16963 O CHWKOD N-H, DI \

NOZ C-N 2 O 110 E 3 h m CP{3, DNF®5- 01_895- 02TFA CH.Cl,
4- Chl or o-1- net hyf - ?} nigr urfaot=—2~ orEa Ref'e1-v-1ed—rd'as[5§$ 02
Y N Cl RT Overnight N( RT,2h )
tIJOC I!)OC
s 595.03 595-04

Piperazine-1-yl-thiophen-2-yl-methanone (Referred to as 595-04)

To a solution of 595-03 (3.5 g, 11.8 mmol) in dichloromethane (50 mL) was added frifluoroacetic acid
(10 mL). The solution was stirred at room temperature for 3 h. The solvent was evaporated under vacuum
and the residue was dissolved in chloroform. The organic phase was washed by saturated solution of sodium
20  bicarbonate, dried over Na;SO4 and evaporated to get 2.20 g (94 %) of brown viscous oil. 'H NMR (DMSO-
ds): 6§ 2.78 (m, 4H), 3.59 (m, 4H), 7.12 (t, J= 4.1, 1H), 7.38 (d, J = 4.1 Hz, 1H), 7.74 (d, J = 4.8 Hz, 1H). EIMS
m/z 197 (M+1).
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A suspension of 595-01 (6.2 g, 28.18 mmol) in 70 m phosphorus oxychl ori de
was heated at 90C for 3 h. The solvent was evaporated under reduced

pr essur e. wOhe/ 9483 due was suspended in ice water and 5 nedrnsb/red by
sodi um bi carbonte. The solids fornmed were filtered and dried to get 4.91 g
(73 %9 of brown solids. M 235 C. | HNW (DVMSO-d6): 6 3.72 (s, 3H), 7.56
(t, J = 7.5 Hz, 13- throY48[4 tﬂophéneﬂz BrobnytitBiperdzine!-yil- H-einolif--one)(ReferfedGo ¥ 5951
H, 812 (d, J =7.9 ETMG nTz 239 (WFI), 261 (Mt23). Anal.
(CloH7N203@§I) C, H, N 4 (Th| ophene- 2- car bonyl ) - pi per azi ne- 1- car boxyl i c
acid tert-butyl 59’!@@4% g(Bﬂn%l'S ‘é‘r% &ll%p%hylér{r%ﬁmﬂggﬁ 742m|:”10 %ﬂl‘?%é:é’efd&)ﬁ)é' soldtigaror de

(2.04 g, 1.49 nl-) was ad to a soluti'on of tert

pi per azi neé&fr -Boxiyd g enniold "'EIOIE!ﬁne {190 mLhand Ingateslratl 145G fer (2 'OTKWOMEW way femgyed éinde1 5
m-) at r f 0
overni gt AT SR BE e oA ARRRbRAGRRR] (CHRONGCFTRET Bii 108l 53 %
filtered, webWedidsdiet0alC. tH W&(DMSOIfds @3, & (m, 4H)08.68r(s,SH), 8.80 {n, éH)de(lt t/e 403, ds

S761 (m - aigh 743 @ e Vg P10 o B 7.0 i 8 T e o b SR

Hz, 1H). EHYBHYIBEMRAE 30MM)), 4231IQ+ZGM&BXC19H%N604S @ 8MH20N203S) C, H N 0 S,
YIDY-1 OOSCN(N N+ Ol SPyr, DVAP N TFA, CH2CI2 C/ C RT

Over ni ght (N) RT, 2 h N boc boc H 595-03 595-04 15 I\

Pi per azi ne- 1-yl -t hi ophen- 2-yl - net hanone (Referred to as 59% sfo a
solution of 595-03 (3.5 g, 11.8 nmol )] i\ di chl oronet hane (50ynl -) was added
trifluoroacetic acid 10 mL). Th tion was stirred at [foogmtenperature
for 3 h. The sol vent Was evaporated,under vacuum and the r'egikdue was

di ssol ved in chl qro&of¥s e, orga%(’: phas@Efe®lvi#8ted by satyrated sol ution

of sodium 20 bi cat hgnatk, dried o Na2 S&A—amnmd—evapor at oxget?2.20 g
(94 % of brown viscoffs 811. 1H N (DIVISO de): 6 2.78 ( 3.59 (m
AH), 7.12 (t, J = 4.1CH3H), 7.38 (d! J = 4.1 Hz, 1H), 774(&1 9= 4.8 He,
11-1). BEIMS mz 197 (sl\/Hrl) -154 V\Q g%/ 094203 PCT/ US02/ 16963¢H

1- Met hyl - 3- ni t r o- 4- (¥ % ophene T bonyI ) - pi per azi ne- 1- y§9|5-°§H- qui nol i n-2
-one (Referred X 293 04 | m, ne
(1 74 , 10 = [ : 5 -e|n - g 0 -ne ______ e,

tol uene (1G0s5-0d)-) and heat ed at 1OOC for 15 h. The sol vent was rem)ved

l(JgEErQ Z/SMEYa(E'uuLng o;?sﬁ%pgﬁsﬁﬁnzyége%gp%g@)o g-)§s' d in etﬁ/angllwaag ra]dd%crj] rpg/g‘ez O‘%, %p,%’ . The

suspension was stirred under H, atmoshphere at 60°C for 4 h. The hot mixture was filtered through Celite

and the filtrate was evaporated to dryness. The residue was recrystallised by ethanol to yield 490 mg (88 %)
15  of white solids. Mp 202°C. 'H NMR (CDCls): & 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, 1H), 7.22-7.26 (m, 3H), 7.34-7.37 (m, 3H), 7.48 (d, J = 4.9 Hz, 1H),
7.79(d, J = 8.0 Hz, 1H). EIMS m/z 369 (M+1), 391 (M+23). Anal. (C1sH2N402S) C, H, N.
N-{1-Methyl-2-oxo-4-[4-(thiophene-2-carbonyl)-piperazin-1-yl]-1,2-dihydro-quinolin-3-yl}-

methanesulfonamide (Referred to as 595-15)

20 Methanesulfonyl chloride (0.1 mL, 1.3 mmol) was added dropwise to a solution of 535-09 (120 mg,
0.32 mmol) in pyridine (2 mL) under N2 atmosphere and further stirred at room temperature overnight. The
solvent was evaporated under vacuum and the residue was dissolved in ethylacetate. The organic phase
was washed successively by saturated NaHCO; solution, water and brine. The organic phase was dried over
Na;SOs and evaporated to a residue which was washed by ether to yield 103 mg (73%) of white solids. Mp

25  223°C. 'H NMR (DMSO-ds): & 3.08 (s, 3H), 3.31 (m, 4H), 3.64 (s, 3H), 3.95 (m, 4H), 7.15 (t, J = 4.0 Hz, 1H),
7.33(t, J=7.6Hz, 1H),7.44 (d, J=4.0 Hz, 1H), 7.56 (d, J=8.5 Hz, 1H), 7.66 (t, J=7.4 Hz, 1H),7.79(d, J =
4.9 Hz, 1H), 7.98 (d, J = 8.2 Hz, 1H), 8.84 (s, 1H). EIMS m/z 447 (M+1), 469 (M+23). Anal. (C20H2N404S;) C,
H, N.
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yel l ow solids. M 105C. 1H NWVR (DVMSO-d6): 6 3.19 (m 4H), 3.65 (s, 3H),
3.90 (m 4H), 7.14 (t, J = 4.5 Hz, 1 H), 7.43 (t, J =7.5Hz, 1 H, 7.48
(d, J = WO obtp94203 H), 7.67 (d, J = 8.5 Hz, 1 H), 7.80 (m PHUSIB1M63 (d, J =
8.5 Hz, 1H). EIMS miz 399 (Mrl), 421 (M#23). Anal. (CI9HI6N404S) C, H, N
00 0~\ NC SN2 +CN DEA Tol., 100 CNNO C-N2 ON()~NCH3 H

O CH3 595-02 595- 595-06 10 A
3- Ami no- 1- et hy| - 4 t hi ophene- 2- car hgn %\ pi perazine-1-yl|-1ld. gui ool on-2-
one (Referred t 595-09) To a suspe sidn of 595-06 (600 ng, 0.5 mMmol)

in ethanol was ed Pd/C (10 % 75 ng( The suspen®i on was st Twed under
H2 at m)shphere 60C for 4 h. The hot n'Dxture was fishtered thr h Celite

and the filtrate evapor g€ el 0 dryn SS The resi @ue was recrystal |4 sed
by et hanol m 3490 My —(88—9~1 I'tee sol bﬂ%TcMQr i) R
(CDCl 3) : 3.58¢ fipyr | m 65 (br, 2H), 3. 79Eavy ”@‘4 13

(br, 2H), 471 (' 708(t J 4'§i2|z 1H, 722726(n&H3H)
7.34-7.37 (m 3H); 748(d J =49 H, TH, 7.79 (d, J =28.0H, 1H).
El M5 mlz 369 4oiylpg) ., 391 (M+23). Anal. 595659H20N4028) C H N 595-15
N-{1- Met hyl - 2- oxo0- 4- (4- (t hi ophene- 2-car bonyl ) - pi per azi n-|

41-1, 2-di hydro (ﬁlﬂienmllftbmm'(éeyha]ybemep&ﬂme@tdingmmmiachynthdﬂefoete&ed to as 595-15)
20 Met hane%u! &Jﬁé chloride (0.1 nL, 1.3 mol) was added dropwi se to a
solution o 9 (120 nmy, 0.32 Mol ) in pyridine (2 m-) under N2

at nosphere and fSquohylemaysbke|synthesizeatacao:dmgtottlwfpibmagsch@nesver ni ght. The sol vent
was evagorat ed unldler the resid di ssol ved in ethylacetate.
The orgdni ¢ phaseWas IwasHed SUEEEss y 5 gtur at ed NaHCO3 sol uti on,
wat er and bri neAthta)n@r gmemﬂbepieaamolwg 4d25 eaddrpvm wasl‘&d&@(aﬁopaisdtoe:\mmnmﬁﬂ to

d d ite solid
b 55 223C A (PR (ORBLD AR Sc ot (13w gpartie o st s S s>
3 95 ( m 4 Hmospherbd Eﬁu?lbrorﬂoacetéke @. QHZL 44127H)Jas adaed%ﬁ)w(yﬁo thld sGFutlan ﬁwd Ifllittherktlrl'dh at r30n44
(7d79J( a 4 J (t)emlgér@tu@ fP’iz3 h. 1Tt]e|)solx(/ef|i Y35 reraoveqj under8vaguu$ Thg rqs“iue \gasgigpsc(l\gd |n1dal||:gCI i NS

M z 447 0( Medpacted etlﬁthaﬁé. THRNBMbinddeigahie 3%94«1&\)@8&(1 subbessNely witb Sat ¥ OR4HED4 203
PCT/ US02/ 16963 ~S00S _ ) _
solution, water and brine then dried over Na;SQs. Evaporation of organic phase yielded 8.46 g (99 %)

colorless oil. 'H NMR (CDCls): 5 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-sulfonyl)-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-chloroperbenzoic acid
(21.31 g, 95.10 mmot) in portion at 0°C. The mixture was warmed to room temperature and stirred overnight.
The solids formed were filtered and the filtrate was washed successively by 1N NaOH, water and brine. The
organic phase was dried over Na;SO4 and evaporated to yield 9.8 g (85 %) of colorless oil. 'H NMR (CDCl):
81.22 (t, J = 7.2 Hz, 3H), 2.45 (s, 3H), 4.08 (s, 2H), 4.17 (q, J = 7.2 Hz, 2H), 7.37 (d, J = 8.0 Hz, 2H), 7.83 (d,
20  J=8.0Hz, 2H). EIMS m/z 243 (M+1), 265 (M+23).

SH NaH, THF S._COOEt _U\vcooa
m-CPBA, CH,CI )
©/ + Br” COOEt T i o)

RT, Overmght

595-29 595-35

4-Hydroxy-1-methyl-3-(toluene-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 oil, 1.78 g, 44.52 mmol) in dimethylacetamide under N, atmosphere. The mixture was stirred at
25  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-methylisatoic anhydride (7.88 g, 44.52 mmol) in dimethylacetamide was
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(NN CN GiRCNPd/C, EEOHN- 0 NOXZ NHZ R Pyr., RT, Overnight ()~N-O
SpNNO 60 oC, 4h | /NNO o CH3 CH3 CH3 595-06 595-09 595-15  her

sul f onamwies2nwmpobe prepared according to simlar synthetiPCcTusot/e®63 Exanpl e
18 Sul fonyls may be synthesized according to the follow ng schenes. 5

p- Tol yl sul fanyl -acetic acid ethyl ester (Referred to as 595-29) A solution

of 4-net hy|ab@8%%ﬂl&'faﬁ‘d iRhated 5ve€lught4291235@ Tﬁb rﬁlftMe Wbﬁoﬁ@@to@&ﬂﬂ@mﬁ&éﬂ@é’“p&ﬁedﬁﬂo Re
suspensi on o oin_ mneral 48.30) in THE at room

t enper at ur evaeh@d@@qdffew opldr10 %G The Sﬂ'ﬁﬁ@ﬁnemﬂemg%‘ﬁg@ﬁ%‘é@@“ LYo} fimsdnwalede at e
(4.9 nL, 44;28)y g"t@e‘s%?dmﬁﬁ s§|‘dﬁ"m;}’19t1‘b MR @Meétds 10812 ciifl-ir Rk r3Hr§nt7' % r(.teﬁ'— 2

room tenpérature f e 'sol vent renoved
resi due wadizdiH g2 d =82 ik 2H), Dl (d,a/vcB.Slbe, éikt 7.8clt. 7b1yHZeﬂH|9yT (et dt B2 HZ RY),

nbi d NaHCO3
ggl ult ng OrgqqurSaﬁg%gﬁH‘ﬁ%M%@%@gH '}}C%?gﬂz?{?a%b@” va%ﬁy?;}ﬁ\lgn of organic
phase ylelded 8.46 g (99 %9 colorless oil. tHN CDClI3): 6 1.22 J =
7.2 Hz, 3H), 2. (Cs 3H), 857 (s, 2H), 4.14Hq, 7.2 Hz, 2 C\g @J

(d, J = 8.0 %H) J =N310 Hz, \ nﬁea@lO@ff% W33
(Me23) . (Tollygne®4- sulf cetrc.acrd eSt er—(Refer t B &S
595-35) 15 To a solution of N 9@ 2@ ?% 47."6 5°rrm)l )10r®24h chl o&,pmet hane
was added m chl or operbenzoic ’aC| d (21. 31 g, 95, 10 mml) in portifon at OC.
The m xture vE9s§-38arnmed to room tenperature apgs-3tirred overni gl985-46 The

solids forned were f||tered and t he f||trate was washed successwely by 1 N
NaOH, water and 4gshiorast-methyd3-(t sul 2-0re (R -

?;/ap‘(])r i“ ?dzt azy'AeéngeRSécﬁXgS#%é (S(Q_% 95 m‘?ng%fﬂgb ﬁ]sﬁ‘g?_(‘g%bﬂoijs %)? r?@\’ﬁve &&fﬂ%téa at 1308C ?cr 212
7.37 (d, J38hgToe saventaiey evapor@d! (nder redaced pressug, O Tezesidpias Eﬁmedilmlcezwaer(anﬂl)
é?f 0&63 elﬂghék'f)}\%h\ur&r%mek O/ﬁgrgrc?lids f rm%g@ %t@?g%%@eﬂd?yﬂd?z Hy {43 %%) B white
4- Hydr oxy- belinet My1933G. (Ho\lMﬁé(lMS@deLﬁlz‘&BrQs,{ BH); 152 (gLBHNGI3D (d; 2= 801z f7dBtet=1.6 as
595-36) Hz, 1H), 7.64 (d, J = 8.4 Hz, 1H), 7.84 (t, J = 7.1 Hz, 1H), 7.94 (d, J = 8.2 Hz, 2H), 8.32 (d, J = 8.0 Hz, 1H).
EIMS m/z 348 (M+1), 370 (M+23). Anal. (C17H1sNO3SCI) C, H, N.
1-Methyl-4-[4-(thiophene-2-carbonyl)-piperazin-1-yll-3-(tolune-4-sulfonyl}- 1H-quinolin-2-one
15  (Referred to as 595-48)
Diisopropylethylamine (0.38 mL, 2.22 mmol) was added to a solution of 595-46 (289 mg, 0.83 mmol)

and 595-04 (195 mg, 0.99 mmol) in toluene and heated overnight at 105°C. The solution was cooled and the
solvent was evaporated under vacuum. Water was added to the oily residue and sonicated. The solids
formed were filtered and washed with water and ether to yield yellow solids, 360 mg (86 %), mp 213°C. 'H

20  NMR (DMSO-dg): 8 2.37 (s, 3H), 3.37 (s, 3H), 3.65 (m, 4H), 3.94 (m, 4H), 7.16 (t, J= 4.3 Hz, 1H), 7.32(d, J =
8.0Hz, 2H),7.39 (t, J=7.6 Hz, 1H), 7.49 (d, J= 4.0 Hz, 1H), 7.54 (d, J = 8.5 Hz, 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. (C2sH2sN304S) C,
H, N.
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A solution of 595-35 (9.8 g, 40.49 mmol) was added slowy in a suspension
of sodium hydride (60 % in mneral oil, 1.78 g, 44.52 mmol) in

di met hy| avetvand4des under N2 at nosphere. The m xture was st PCTAS0EHI69625 room
tenperature until the evolution of hydrogen gas ceased, then heated to 90C
for 30 mn. and cooled to roomtenperature. A solution of N-methylisatoic
anhydride (7.88 g, 44.52 mmol) in dinethylacetam de was - 156 02/ 094203
PCT/ US02/ 16963 added sl owy and heated overnight at 120C gTh | nPxt ure was
cooled to roomtenperature, poured into ice water and ace fiéd by cold 10
% HCl . The solids for rred wer e fllt;@and washed several s by water to

yield 5.7 g (43 %9 of white soli 1910C. 1H NMR (DIVIS 39 (s,
7.42 (d, J
8

3H), ‘3. 44 (s, 3H), a
7.55 (d, J = 8.5 Hz 7erEA-|zro|100I«4¢ 7 2Hz

(LN

2H), 5 8.11 ( NE D Hz, chﬁ? @@ ). Anal
(C17H1I5NO4S) C, N- O—| c \SI O+ eNI o] NaH &PCCI 3 90 oC,
15 O 110 oC, 24 h NMQ CH3 CH3 H3 §95- 35 595- 36 595- 46 CH
4- Chl or o- 1- et hyl - 3- (iol une- 4-sul fonyl ) - 1H qui nol i n- 2- one (Referred to as
595-46) A suspension of 595-36 5.9 mol) in 30 nL pho laUS
oxychl ori de was 1 Ee at 130C %3520430 h. The sol vent was evaggsg‘tsed under
reduced pressure,. J.esi dl o |p1_u 1 02 W
neutralized by C opmi ' ered and dried
toyield 2.3 g (Ms%luﬂ@] oDétththaBesEdfbhyladstate M:Y813922(24 m]ﬂdl dedﬁ\mydﬁé sus;ﬁanﬁon&ﬂs

3
|(_|)S, 7H%5 4 (d;oc? l:pg ﬁydgg’ez&w mimqg}aqmb 15% g( @50 m@ol)_m#%e’tqy@cetaimr{g)mdei N@ &tntoaohe[j: _Th% )
|('|2Ci7a|i|£§|c§srﬁ)3uré Gas allowed8o &ir bzroond tehiperaturEuBthelevoluBshSof hiMdiohkn gad ©Oasédyiidn heatedirtall .
1- Met hyl - 4-9 @zf?fﬂ%’%ﬁ”@ﬁ@'eﬁ iR RPBEMPERLET AsPiuton AL N methylisatoiq anBydiied- ﬁ3%8f5f“5}99/|)

1 H qui nol llmdl%elﬁ%etar;dée wReimed é‘d&:l;ﬁé?ud Acatedverdtignt aPhdo8@PFIRANkIGE hd @d&le&‘% foén 38
m., 2.22 mol) was added to a sol'ution o and

595- 04 ( 195empgratue, Qouragniglp jeewater éﬂdu@lﬁ@e@wdcohie@t"éd*ciavﬂlerﬁohﬂﬁtfmmd w@g@tereﬂmgd

sol ution t r 4 WAS
Saded to tREsiER e of M8 R ERG UER SHARSHE A HOC L KARIMBG I B S51 |
and wadled (su3tifh3.58fsS8H), a9 (ted 14 Ht, GHyT. é’J Aﬁea 3 kavit$)ol. 84dt$J 3060iz,tt), 6.8%(d%g 5 8.0

?ﬁf’%“ 2%% ERRE 50D oAl S B EAT 31, 3,00 (m a8, 3,01
(7d6 !;Iz 1t Hz7 A ShlofoB- melhanesﬂilfdhyllenetfﬂtl 11'V}qum6’hn54>né (Refec}ed:to&s@%’@ 1 H, 7.74

VS 2 508 ( MASHNHeB30 o HRI81S G Tmo) BB b eldsenpas prbfindg et a1t idh

30 h. The solvent was evaporated under reduced pressure. The residue was suspended in ice water and

15  neutralized by sodium bicarbonate. The solids formed were filtered and dried to yield 773 mg (48 %) of white
solids solids. Mp 221°C; 'H NMR (DMSO-dg): 6 3.48 (s, 3H), 3.68 (s, 3H), 7.49(t, J=7.8 Hz, 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 m/z 272 (M+1), 294 (M+23). Anal.
(C11H4CINO3S) C, H, N.

cl 0
OH (Rs P =
! o+ L2, e 000 = COLS
_S<_-COOEt 90 7, 15 _— N0
N NT O
| 1100°C, 24 h |
CHy éHs CH,
595-05 595-14
20 3-Methanesulfonyl-1-methyl-4-]4-(thiophene-2-carbonyl)-piperazin-1-yl]- 1 H-quinolin-2-one_ (Referred

to as 595-16)
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 ovemnight at 105°C. The solution was cooled and the

solvent was evaporated under vacuum. Water was added to the oily residue and sonicated. The solids
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4- Hydr oxywB-ooetf2enesul f onyl - 1- net hyl -1 H qui nol i n- 2- one (RefraspBth9sD as
595-05) A solution of ethyl nethanesul fonylacetate (3.78 g, 22.74 mml) was
added slowy in a suspension of sodiumhydride (60 %in mneral oil, 1.07

9, 25 Mol By FrdRiehdY aACRIsA AR wHBARE e é@?e‘i?@%oﬁds a_dl‘?ng 51 ‘75) %Fp‘QQ@CWaﬁ

t@f]
allowed to stir at roomtenperature untﬂﬂ% e evolution o

ceased, theYMRONECds)1%3.3506@HF. 8.62 (B0 4l holmdHLE 381 o 4H)o7. ﬂQ)(bm't?’érfﬁeﬂ'gthW t, JA
sol ution of Y, gt n _ I
7%?@@*‘147&? dgs%z%z\%% (d§= ﬁeaﬁg)gmﬁ(%mﬂk{z 110,773 6. =43 bz, 1H)

di et hyl acetan and ‘oveér ni gh
m xture was8.10dbl ed.5He, 1HD EIMS mm#ﬁk(ﬂvaﬂ 454 (M423)uAred] ( ozmuao@ecwawer and

acidified by cold 10 % HCI. The solids fornmed were filtered and washed

several tines by water to yield 2.76 g (48 % of white SO|IdS 170C. 1H
NVR (DMSO-d6): 6 3.51 10 (s, 3H), 3.59 (s, 3H), 739(t Jo éHz 1 H,
7.62 (d, J =85 Hz, 1 H, 7.84 (t, J =7.0 Hz, 8. 09 8.0 Hz,
1H). EIMS mz 254 (Mtl), 276 (M23) . Anal . (C11H11N04S) C, ﬁ—{QN

4- Chl or o- 3- net hanesu&f nyl - 1- met hPke qU| nol i n- 2- one (Ref to as

595- 14) A suspensionf o 595 05 (1.5 0 nm_ ph sp ar us

oxychl ori de was 3\6 130C fo 0 h. __'EEE\DB' : rgt ed under
reduced pressur he k. eSi due was pended in ice wate

neutral i zed by sodi Ufn b?carbonate. [Jhe solids formed were flwteged and
dried to yield 773 rfig%(48 % of white solids solids. M 221 %ﬂs 1H NWR
(DI\/ISOdG) 6 3.48 (s, 3H) 3.68 (s, 3H), 7.49 (t, J =7.8 H, 1 H, 7.72
(d J 8.5 Hz, g05H4 7.89 (t, 595:08.6 Hz, 1 H), 8.29 (d, J =58596y 1

: mz 272 (M+l), 294 (M#23). Anal. (Cl1HIOCINGZS) C, H N p oH C
O S eN NeExbinpléSPOCI 3 000Et + ~O 90 0C, 15 NOO CHN O 110 0C, 24 h CH ¢

& 3 595-05 595l:I-i]i/ﬁroxv-Z-oon,2-dihvdro-quinoline-3-carboxvlic acid ethyl ester (Referred to as 595-68)

A solution of diethylmalonate (80 g, 0.50 mol) was added slowly to a suspension of sodium hydride
(60 % in mineral oil, 22 g, 0.55 mol) in dimethylacetamide under N, atmosphere. The mixture was allowed to
10  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 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 several times by water to
yield 55 g (47 %) of white solids. Mp 173°C. 'H NMR (DMSO-ds): 5 1.30 (t, J = 6.9 Hz, 3H), 4.33 (9, J=6.9
15  Hz 2H),7.18 (t, J=7.5 Hz, 1H), 7.26 (d, J = 8.2 Hz, 1H), 7.62 (t, J = 7.2 Hz, 1H), 7.93 (d, J = 8.0 Hz, 1H)
11.50 (s, 1H), 13.5 (s, 1H). EIMS m/z 234 (M+1), 256 (M+23). Anal. (C12H11NOs) C, H, N.
2,4-Dichloro-quinoline-3-carboxylic acid ethylester (Referred to as 595-72)

A suspension of 595-68 (35 g, 150 mmol) in 200 mL phosphorus oxychloride 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), 4.49 (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, J = 8.3 Hz, 1H), 8.28 (d, J = 8.0 Hz, 1H); EIMS m/z 270 (M+1), 292
(M+23). Anal. (C12HsClNO,) C, H, N.
4-Chloro-2-ox0-1,2-dihydro-quinoline-3-carboxylic acid ethyl 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 into ice

water. The solids formed were filtered, washed by water and dried to yield white solids (34 g, 91 %), Mp

-159-



20

3- Met hanesul f onyl - 1- net hyl - 4-f 4- (t hi ophene- 2- car bonyl ) - pi perazin-1-yll-1H(q
ui nol i n- 2vone/ngRef erred to as 595-16) Diisopropyl et hyl anmpPaog/uS02/8863, 2.22
mmol ) was added to a solution of 595-14 (300 ng, 1.11 mmol) and 595-04
(239 ng, 1.21 mmol) in toluene and heated overni ght at 105C. The sol ution
was cool ed t (t, SN I= QEHRZURHY) £7 98 1 to
the oily régﬁueﬁgﬁﬁmﬁﬁfﬁﬁﬁt Zaglﬂdd Mﬂ?& WO 02/ 09%3@33 Rrided
PCT/ US02/ 18063 7.f dentt, e @, ¢i= |&‘bHéd1F&,rm26mﬁsheoB WHEHHhaE8MS BRERSEHMED. Angl

el d yel 4 81 ¢ 224C. 1H NWR (DVBO-d5): b 3.36 (s,
%IH) 3’5 8%"?1%61?%”3@ m,g( /%grlrp(m 4H) 716(§ J 3)5Hz 1H§

7.37(tJ_705sz a747(d J = 3. ,761(dCIJ—85Hz
1'H), 7.57 M & Pvafond® ( Cﬁo*i%oc@ 0 fePE] =
8.5 Hz, @ mrz43 r)—z{[@;;( @ ) C H N
0S\ O\N CN'SN (N oDl EA, Ao 100(:;'$118+1 F\I"N OB H CH3 5
595-14 595-04 595-16 Exanple 19 595.72

4- Hydr oxy- 2- oxo- 1, 2- di hvdr o- qui nol i ne- 3- cas45e68y/| i c aci d et hyl esz

(Referred to as 595 68) A solution of diethylmlonate (80 g, 0.[50 rml) was
added slowly to a suspension of sodium hydride (60 9PhNHHAergl oil, 22 g,
0.55 mol) in di methyl acetani de under N2 at mosphere. The'A?%turd was al | oned
to 10 stir at roomtenperature until the evolution of hydrogen gas ceased,
then heated to 90C for 30 min. and cooled to roomtenperature. YA solution
of isatoic anhydride (89.72 g, 0.55 mml) in dinethylacetam de s added
slowy and heated at 120C for 15 h. The m xture was cool ed GQUACOOEL
tenperature, poured into ice water and acidified by cold 1 .
solids formed were filtered and washed several tines by water t§ $ield 55
g (47 % of white solids. Mp 173C. 1H NVR (DVSO-d6): b 1.30 (t,H) = 6.9 Hz,
3H), 4.33 (q, J =6.9 15 Hz, 2H), 7.18 (t, J = 7.5 Hz, 1H)7_éd,J:
8.2 Hz, 1 H, 7.62 (t, J =7.2 Hz, 1 H, 7.93 (d, J:80Hzi3{3

(s, lH) 5 13.5 (20xbH)4- ttﬁiph@emcwbﬂﬂlé’rplédkétihﬂvl?-ﬂﬁdlhwhollné\aaérboxflxe&ﬁd-ﬁtﬁvl\&(h) C
H N 2,4-Dichloro- ol ine-3-carboxylic acid ethylester (Referred to as
595-72) A é&%@ﬁ&%ﬁ%ws- 68 (35 g, 150 mmol) in 200 ni phosphorus
oxychl ori de was Taeat eduih befégsxsfqg B3 minol) Tmedumahwaaaémwsmvaaaydatﬁd

under reducgd r sure. The re S ended in ice water and
d%zab%yco 2.2.2)octane (6.23 g, %5 mmo and E OQ t? g, 30.6 mmol). The solutlon 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-dg):  1.28
(t, J=6.9 Hz, 3H), 3.12 (m, 4H), 3.87 (m, 4H), 4.28 (9, J=6.9 Hz, 2H), 715 (t, J=4.3Hz, 1H), 7.23 (t, J=T7.5
Hz, 1H), 7.31 (d, J = 8.1 Hz, 1H), 7.45 (d, J = 3.1 Hz, 1H), 7.54 (t, J = 7.4 Hz, 1H), 7.79 (d, J = 4.9 Hz, 1H),
7.87(d, J=8.0 Hz, 1H). EIMS m/z 412 (M+1), 434 (M+23). Anal. (C21H21N304S. 0.5 H;0) C, H, N.
1-(4-Fluorobenzyl)-2-oxo-4-[4-(thiophene-2-carbonyl)-piperazine-1-yll-1,2-dihydro-quinoline-3-

15  carboxylic acid ethyl ester (Referred to as 595-78)

To a suspension of sodium hydride (60% in mineral oil, 0.78 g, 19.46 mmol) in DMF was added
slowly 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 mixture 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 (CH2Cl,/MeOH, 49:1) to yield 5.9 g (67 %) of white solids. Mp 52°C; 'H
NMR (DMSO-ds): & 1.30 (t, J = 6.9 Hz, 3H), 3.16 (m, 4H), 3.89 (m, 4H), 4.32 (q, 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), 7.44 - 7.47 (m, 2H), 7.58 (t, J= 8.5 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. (C2sH2sFN304S. H,0) C, H, N.
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20 neutralized by sodi um bi carbonte. The solid fornmed were filtered and
dried to yield 39 g (97 %9 of white solids. M 93C. 1H NWR (DMSO-d6): 61. 37
(t, J = owOoktpo428H), 4.49 (q, J = 6.9 Hz, 2H), 7.89 (t, JPETAISB/I®63 1H),
8.02 (t, J =7.2 H, 1H), 8.10 (d, J = 8.3 Hz, 1H), 8.28 (d, J = 8.0 Hz,
1H); EIMS mlz 270 (Mt1), 292 (M+23). Anal. (Cl2H9A 2NO2) C, H, N
4- Chl or o- 2- oxo- 1, 2- di hvdr o- qui nol i ne- 3-car boxylic acid et hyl esterl A

(Referred to as 595-76) 25 Amonium acetate (12.6 g, 164 mmol) ded to
a solution of 595-72 (40.17 g, 149 mol) in cetlc acid (150 niL)|

m xture was heated at 140C for, 4 h. The sg| n was cool ed and(g'@\bl:lr ed into
ice water. TheQBolldsforb reflltere vvashed by water an ied to
yield white cesa g, 0 - 159 02/ 09&%063 PCT/ USQ2/ 169630kt
186C. 1H N d6)* 7 °' 1007 H"2%0. (g, B Hz,
2H), 7.87 (t,” 3% P 2 Hz Elrjl) 8 01 t -CgOEo Hz‘B"BiH) 8. Yol = 8.4
Hz, 1H), 8.26 ( J : El 52 (M+l). Anal. 2H10CI NO3)
C, H N.OOCEtC]—ICI +CEt NaH DVA 6€CN PCCl 3 31- O C, 15 h O
140 C, 0.5 h | N COOEt C O H 595-68 595-#2 AcOH, NH4OAc, F1 C C COCEt
CCN O H 595-76__»2 595.77 59578

2- 0x0-4-f 4- (th|58f)ﬁ%ne 2- car bonyl ) - pi perazi ne-1-vl | -1, 2-di hydr o- qui nol i ne- 3-
carboxylic g @ thyI ester (Referred to as 595-77) To a solution of
595-76 (79, 27 i.n di net hyl acet ami de was adde &1,4-

di azabi cycl of 2. zThejomnaﬁecrb&s&ﬂssethe%%ofe"mpf)corawandﬁ@ eperal stuctire Y ard W ) |
The sol uti oRpiMerabbRACEMApdRkds inkllidifg drofr ik thelesighbifn ireksdrat® B -CO0t: Msrayvecﬁnaé@rahed
and poured |nto the ice water. e solids forned were 10 filtered, wash

ed
wi th wabor TEAROENS @8 Non fhectegoTaiim Eccmsec NCrroRsy She, ngiatpsleng i MR

( DMBO- d6) c@rre%pc%@ to fhé nunJenC'al @es%n&ﬁ%m fo'fsh‘l)e,fungtroﬁﬁ Igi)(oﬂib R4 Ehd I(?§ reggecﬁvgg, pﬁ‘tmded Belcd

(a, J =
The dlgrt preceedrng “M or ‘N" corresponds to the numencal desrgnatlon for the functional group R1. The

compounds have the following structures, except for those with designations including “+i".

R, 0 R, | |
R +
]\@i“\o/\ f X \
N O T O
R, Ry

10

In compounds that have designations including “+i", Rs 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 below. The

H

designation “i" appears elsewhere in the preferred embodiments, and refers to a substituent on the oxygen

15  atom of the quinolone group rather than the nitrogen atom.

R2 O R2 ﬁ
R, PN R, N+\
X 0 X 0-
= 0] N/ @)
N
~N
~ R, Ry
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Hz, 1 H, 7.31 (d, J =8.1H, 1 H, 7.45(d, J =3.1Hz, 1 H, 7.54 (t, J
=7.4H, 1 H, 779 (d, J =49 H, 1 H, 7.87 (d, J =80H, 1H. EIM
m z412 (l\wm)o;z/omm (Mt23). Anal. (C21H21N304S. 0.5 H20) C, PHEI/UN02/16963

1- (4- Fl uor obenzyl ) - 2- oxo- 4-f 4- (t hi ophene- 2-car bonyl ) - pi perazine-1-yil-1,2-d
i hydro-qui noline-3- 15 carboxylic acid ethyl ester (Referred to as 595-78)

To a suspenS|on 9% neral oil, 0.78 g, 19.46 mol)
in DVF was B ORld K Pulchi §n77 (7g. 17.03 mml) in DVF. The

suspensi on was stl rred at rodmHydrogeer at Wethylf dr CBOrineni|n.
4- Fl ur obenzyl brom de was addged tolthig sa?utijon Sl owjy and further stirred
for 2 h. The mxture was poured into ice water and acidified by cold 10 %
HCl . The solid Nonéres dsvrhstiossdra2&Elkdona ed with water 20 and purified by

fl ash chromatography (CHz2CI 2/ I\/EO—I 49:1) to vyi eId 5 g (67 %9 of white
solids. M 52C ( de6) F30( , 3H) d6 (m
4H), 3.89 (m 4 320&, sg 14o 7 (4 , 7.24 -
7.27 (m 2H) (t, 7. 47 m 2H) 58 (t, J =
8.5 Hz, , 7§(d B 4.9@, 02 de? 1 H. EIM
mz 520 (M+1) 42 (M+23¥" Anal . MC28H26 4S. HXY C, H -160 WO
02/ 094203 PCT/ US02/ 16963 n10 S O COCEt"t N DIEA Tol., I o C (N) NaH,
DVA t 30 (' NOCN -FBnBr t~—~No HAN CooEt @/ ()~N-D H F 595-76

595-77 %95-78 Exanpl e 20 ,The f%l | owi n descrl bes the synthesis of a
library of conp al ggs! (a) and 1(b) as depicted above.
Conpounds i ncl udi ng,an "M in the designation incorporate a -COOEt noiety.
Compounds 5 |ncorporat| ng an "N' in th deS| ghation incorporate a -NO2

noiety. The two digits follo "M or corres Sndtoth nuneri cal
designation for the function roup d R3re ectl vel y ~provi ded
below. The digit preceedi ng 'IM "N' Yorresponds to the Quneri cal

designation for the function group R The conpounds have the foll ow ng
structures, except for those,with desigpations ingluding "+ig. 2 0 2

The numerical designations of the MIF inhibitors prepared are provided in Table 13.

10 Table 13
R3=1 R3= R3 = R3 = R3 =
Methyl ..g/
2 9 6
4

1N11 1N12 1N13 1N14 1N15
1N21 1N22 1N23 1N24 1N25
1N31 1IN32 1N33 1N34 1N35
1N41 1N42 1N43 1N44 1N45
1N51 1N52 1N53 1N54 1N55+i
1N61 1N62 1N63 1N64 1N65

2N11 2N12+i 2N13 2N14 2N15
2N21 2N22 2N23 2N24 2N25
2N31 2N32 2N33 2N34 2N35
2N41 2N42 2N43 2N44 2N45
2N51 2N52 2N53 2N54 2N55+
2N61 2N62 2N63 2N64 2N65
M1 1M12 1M13 1M14 IM15+i
1M21 1M22 1M23 1M24 1M25+i
1M31 1M32 1M33 1M34 1M35+i
1M41 1M42 1M43 1M44 1M45+i
1M51 1M52 1M53 1M54 1M55
1M61 1M62 1MB3 1M64 1M65
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11 +
desi gnati ons i ncl udi ng

||+i ll,

gui nol onewgneapi2eat her than the nitrogen atom i.e.

structure 1(b),

as depicted bel ow. The

desi gnati on

RR R NOO- NONO 11 R3R3 10 In conpounds that have
R3 is a substituent on the oxygen atom of the

, a CORPoMs/ 063

appears el sewhere

in the preferred enbodi nents, and refers to a substituent on the oxygen 15
atom of the quinol one grggpyTathgg-thEMRLiTe it en aggm 2 O 2 0 11 + R
O \' R NO- NO- N O Rﬁe‘gﬁ 4161\ 02/ 384203 PCT/ WS02/[ 16963 Nuneri cal
designations for Rl Functionhal 1ps Hydk ogen thyl orine 1 2 3
Nuneri cal designations|for R2|Funegl onal oups M~ I~ '@ Fop &G~~ ON
CNJ (HH "N \N (N \Nf HHH; 4 5 SFJu riga esignations for R3
Functional Goups Mat 2 3 4 The n)If i cal designations|of the MF
i i bi h e v dad o TSR A 19
i nhibitors prepared are¢ VR RTVTG BT T YT M5

2M21 2M22 2M23 2M24 2M25+i

2M31 2M32 2M33 2M34 2M35+i

2M41 2M42 2M43 2M44 2M45+i

2M51 2M52 2M53 2M54 2M55

2M61 2M#62 2M63 2M64 2MB5+i

3M11 3M12 3M13 3M14 3IM15+i

3M21 3Mm22 3M23 3mM24 3M25

3M31 3M32 3M33 3M34 3M35+i

3M41 3M42 3M43 3M44 3M45+i

3M51 3M52 3M53 3M54 3M55+i

3M61 3M62 3M63 3M64 3MB5+i

Details of reaction schemes for preparing intermediates or MIF inhibitors are provided below.

Reaction Scheme 21

O

—————

0 Mok

]

Riw H,CHS, Q1

TohG, R0

Ha, N

L]

Ri= 1, Ci3,Q

Ry

o

LR

DMF

o

10

Ri= H 8,0 = HOG,AG

All of the following compounds were obtained using a similar or the same procedure: Compound
1M21: yield 176 mg, 56.56 %; Compound 1M31: yield 64 mg, 20.60 %; Compound 1M41: yield 110 mg, 35.48
%; Compound 1M51: 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 %,
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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10 Table 13 R3=1 R3= R3 R3= R3= Methyl 9 r 2 56 4 1N11 1N12 1N13 1N14
INI5 1N21 1N22 1N23 1N24 1N25 1IN31 1N32 1N33 1N34 1IN35 1N41 1N42 1N43
1N4A4 1NASVODNBL420N52 1N53 1N54 IN55+i  1N61 1N62 1N63 1N62CTNGB2/16254 1

2N12+i 2N13 2N14 2N15 2N21 2N22 2N23 2N24 2N25 2N31 2N32 2N33 2N34 2N35
2NA1 2N42 2N43 2N44 2N45 2N51 2N52 2N53 2N54 2N55+i  2N61 2N62 2N63 2N64
2N65 1ML1 4 ; 1
\Bo 1 No3 PP b, 244y Ebfenting ks el chs W 36 e W Coroolng YRR . M s
1 Mb4 1 M6%; Campew 3M1Myeld§8 v8.319.00 fisQompowg 3M21: Yiglg 13Ama) 43.39F4. igmpound 3M31: yield

o US02 169080, 3 Y EomadUaT sl v T MrloN¥8.83"%; EonthochaCams? yilisko 40 3p 203

Compound 3M61: yield 142 mg, 45.85 %; and Compound 3M63: yield 40 mg, 11.00 %.

5 Reaction Scheme 22
.u_@...\ S § SR T, W § SR
RS wia, Ot RE- My, &
"“'“"" mta.w‘u
Yk 6503 %
—t B ‘o’ 'O’{' Qs o~ St

R =8, Mo, Gt

E M'”.MG E
v~ o Ha,00, OWF
. © e oL

Example 21
10 Boc-derivatives of acids were prepared according to the following reaction scheme.
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2MB1 2MB2 2MB3 2MB4 2MB5+i  2MA1 2WA2 2\WA3 2wA4 2MAS+i  2Mb1l 2Mb2 2Mb3 2MVb4
2Mb5 2M61 2MB2 2M63 2Mb4 2MB5+i 3ML1 3ML2 3ML3 3ML4 3ML5+i  3MR21 3MR2
3M23 3MRAWONRB9426IVB1 3MB2 3MB3 3M34 3MB5+i  3MALl 3WMA2 3MABCBNSA2/BRED +i

3Mb1 3Mb2 3Mb3 3Mb4 3Mb5+i  3Mbl 3Mb2 3MB3 3M64 3MB5+i Details of reaction
schenmes for preparing internediates or MF inhibitors are provided bel ow
Reacti on Schene RRactibidcerMB. O RL Ci,+Cl R4 a K CKXORL 1996 Q -",, *&
Fit "O HOAr, H0O IMK CH33, RL CH9, a ti3liai ~ R pry 5 Al of the

fol | ow ng conpounds were obtained using a simlar or the same procedure:
Compound 1 M21: yield 176 ng, 56.56 % npound 1 MB1l: vield 64 ng, 20.60

% Conpound 1 MAl: Iyield 110 ny, 35. 48 % Conpound 1Mb yield 139 ng,
44.18 % Conpound D yi P8 g, % _Corpound|2MI3 ¢pjcobd 144 ny,
38.09 % Corrpound(ﬁ Y kg, Goak i3 rrg, 3 % Conpoun 3: yield 137 ng,
36.16 % 10 Conpou 2I\/Bl: yield 27 ng, {8. 67 % Conpoup MB3: yield 141
ng, 37.45 % Conpé&etl 2MA1: yield 72 ®p,023.30 % ConBou d 2M43: yield 117

nmg, 31.54 % Conpound 2Mbl: vyield 6Bv-ons. 0800 % ConpdAed-e0 163 WO

02/ 094203 PCT/ US02/ 16963 2Mb3 yield 91 ng, 24.87 % Conmpound 2Ms1l:- yield

113 ng, 36.94 % Conmpound 2Mb3: yield 127 ng, 33.99 { % Conpound 3ML1:

yield 58 ng, 19.00 6% Conmpound 3M21: yield 134 ny, 32 % Conpound 3M31:
5

yield 117 ng, 37.50 % @Mﬂ 3Mddgosyi el d 141 . 83 Av004pound 3M61
yield 119 ng, 38.42 %. (o)

Q\ | AV-0020 AV-0050

AV-0030 ) AV-0080
F
5 Yield and purity for compounds prepared according to Scheme 25 are provided in Table 13.
Table 13

SAMPLE Yield, g Yield, % Purity, % CMS
AV-0010 25.0 55 >90
AV-0020 42.0 52 >90
AV-0030 39.0 79 >90
AV-0040 49.0 86 >90
AV-0050 36.0 82 >90
AV-0060 43.0 88 >90
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Conpound 3Mbl: yield 142 ng, 45.85 % and Conpound 3M63: yield 40 ng, 11.00

% 5 Reaction Scheme 22 MtlCya RI-WO, ~tY -~ No" Rt-No a ytt:Wh 0 a

t aWFM MMWvO 02/84420~ a t R1. HL CFp; a o-~noca~ry/ M3aW MraCTAIS02/1696EXanpl e

21 10 Boc-derivatives of acids were prepared according to the follow ng

reaction schenme. -164 WD 02/094203 PCT/ US02/ 16963 Reaction Schene 23 too

C.. CFj POM ¢ tti ROR AV-00(S- OR AV-00LO AV-0040 (AV- 120 AV- Q050

AV- 08B0 AV Yield and purity for conpounds prepared according to

Scheme 25 are pAsereselMIF inhittiths veas pRparedagdrding 1B the MIgWING redction gohegesy; Tap gpactapts

i 0 _ _ -

Eg(r)' t%/— go%sﬁﬁiagglgsgéao@s: 58cr 90 DiENGrEHE4Ane! 2pfia 52 @%@thylﬁytam@éoDﬁlﬁ- Q K9

Dimethylformamide; HOAc = Acetic acid; MeCN = Acetonitrile; DABCO = Triethylenediamine; TEBAC =

5  Benzyltriethylammonium chioride; NMP = 1-Methyl-2-pyrrolidinone; BOC = tert-BuOCO; PPA =

Polyphosphoric acid; TFA =Trifluoroacetic acid.

i Goxans § berzeno =321
Hy — “’t“gﬁ\
&&OH -+ ﬂo’ﬁ\a 24h,tt ulo
NH,

Aldrich Lancaster

2000

To a intensively stirred solution of 2-amino-5-methylbenzoic acid (67.7 g, 0.45 mole) in a mixture of
10 250 ml of dioxane and 150 ml of toluene, a solution of diphosgene (97.6 g, 0.49 mole) in 80 ml of dioxane was
added dropwise. The reaction mixture was stirred 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 reéﬁlting precipitate was filtered off, washed
with hexane and dried at room temperature overnight. Compound 2000: yield 66.5 g ( 84 %), purity 93 %

15 (LCMS).

NaH, DMA

1409C, 12h

To a stirred suspension of NaH (18.9 g, 0.47 mole) in dry DMA, a malonic ester was added dropwise.

The reaction mixture was stirred for 20 min and cooled to 30°C. The isatoic anhydride was added portion-wise

to the resulting solution. The reaction mixture was heated at 130-150°C 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 resulting

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

filtrate was acidified by 10 % HCl 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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AV- 0050 36.0 82 >90 AV-0060 43.0 88 >90 -165 WO 02/094203 PCT/ US02/ 16963
Exanple 22 A series of MF inhibitors was prepared according to the

f ol | ow ngwoa@aot42a0 schenes. The reactants are abbrevi at edcagishoidoesvs: DCM
= Di chl oronet hane; DVA = Di net hyl acetam de; DVMF = N- Di net hyl f or manm de;
HOAc = Acetic acid; MeCN = Acetonitrile; DABCO = Tri et hyl enedi am ne; TEBAC
= 5 Benzyl triethyl ammoni um chloride; NWP = 1-Methyl-2-pyrrolidinone; BOC =

tert-Bu000; PPA = Polyp osphoric acid;¢ TRA =Trifl uoroacetkc qacid. e t
SN chod:,an _NRgAe | by~stirred
B4 hyl. benzmc 7.7 gpnoﬁ) 45 d N a mxture

bawt arae *o :1

solution of 2-am ﬁ

of 10 250 m of di.oxdne and 150 .M "of- tol uene, a sol ution of di phosgene
(97.6 g, 0.49 nol e 80 m of di oxadM*ED added dropwi se. ¥ reaction
m xture was stirred for 12 hours and after that the precipitate was

filtered off andtheasdpedionot 2M0e{d3@rg, 0.093ende) Inttsl@he (40md) vk laeded 71.36of ROTS, (Er e
conmbi ned and the solvent was renoved under g) g s?ssulr The Si

was titrat &4 0Pt mole)ehog rrsulingsoltion washeated kg rﬁp‘é fﬁ? %\Ese heslvent W?S&‘sgl[f
washed wi tréauééegfmreaaael tHdIrésRidal Af wémmegsﬂ,gg/gm&tw \ﬁithQiéﬁérFel ol bpml[mOGUﬁfﬂln&ﬂOO
yield 66.5 purity 93 % ?ﬂ?f?%

tf 20005 Avva@manz answreaevgﬂoratqde?dd @e&a@v&wﬁ‘eaﬁd NH‘#OQ féofgﬂ'agsef a'ﬁ&’ fikeredff- A n

dry DVA a dmﬁggﬂb&n l‘é‘ﬁﬂﬁ@étur%%%@%%éjd]émw ®Rpound 6HRaide8 A6 P terfEd Xd 41959 neseind
stirred fo m n and cool ed t C. The isatoic anhydride was added

port i on- wi $etomtfigsktane 9¢ @*sQiIa@ei“mf'dsQﬂﬁ §0|9<9ﬁamm%é'mr3é91étﬁ wahaddedctotr theigastion aM{UERy at
130- 150C f qpe Pré%telaQIHcgf? Bﬂfo?év\hp%ﬁﬁ v Itf' ntr‘b!”'tg 0 Tﬂ@svﬂéﬁ@d ‘Mdﬁﬁ n%ftefrlal c&h@be

residue was titrate |ed usi ng
resul ting dptemﬂnrpm weacionmiture; thq@t@@thmfwas awd\m&at@and/mq thMWaQ @?Clpltqtﬁt!assfﬂwﬁﬂ

materi gh wWag ﬁg ﬂﬁgqqigorﬁpobndgﬁ)%céohdﬂwglfothelabhe%f:hem\é’%fe%hw n PfRad and the

pH was "adj uste resulting solution was filtered
and filtrate was aC|d|f|ed by 10 %HCII@lg)ﬁpH—ZS. The precipitate was

The

filtered Off wash —et nt:l atret stal IILC moiTox und
iy e g7 o Pieh P FUR; %S

2MD0: yield 23.3 9 24 o C'IY" Y S e Sy 70 590

AV-2M00(Cl) 10.96 44 >90

AV-3M00(CI) 30.00 70 >90

DMF/DABCO
(nj 1N’° o/\
AVMM

15 Method A: To the solution of 2M00 1.0 g (3.77 mmol) in DMA was added sequentially acylpiperazine

0.75 g (4.16 mmol) and DABCO 0.84 g (7.5 mmol). The reaction mixture was stirred at 100-120°C for 15
hours. The reaction was quenched with 20 % NH4C1 solution and the resulted precipitate was filtered off and
washed with water. The product was dried in desiccator over P,Os at room temperature under reduced
pressure. The product was used in the next reaction without any further purification.

20 Method B: A mixture of chloroquinolone 2M00 1.0 g (3.77 mmol), acylpiperazine trifluoroacetate,
AV-0050 1.55 g (4.14 mmol) and DABCO 0.84 g (7.53 mmol) in DMF 3 ml was stirred at 101°C overnight the
mixture was poured in 50 ml of brine, the solid obtained was filtered of, washed with water, and dried in
desiccator over P,0s at room temperature under reduced pressure. The product was used in the next reaction

without any further purification
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-166 WD 02/ 094203 PCT/ US02/ 16963
2MDO(Cl 2) 2MDO(Cl) To the suspension of 2M)O (23.0 g,
g of POCI3 (43 nl,
resulting solution was heated under reflux for

t ol uene (WO oxi0d4208

distill ed under
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r~ POO~ ~
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1.5 hours.
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WIOA. a~ 1 Od A 2' A0O
0. 093 nol e)
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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 (control by LCMS). The 20 % solution

of NH:C1 (2 ml) was added to the reaction and resulted mixture was extracted with DCM. Compound 2M12

was isolated and purified by preparative HPLC (C-18 silica column, 150 mm x 41 mm, 40 ml/min, gradient:

10
(HPLC):

-168-

water-acetonitrile = from 60 : 40 to 5 : 95, 20 min). Compound 2M12: yield 114 mg (31 %), purity> 99 %



-167 WD 02/ 094203 PCT/ US02/ 16963 The yields of the obtained conpounds are
provided in Table 15. Table 15 Conpound Method Yield, Yield, %Purity, %NS
1 MIO A TWB928812000 1 M20 A 1.47 90 >90 1 M30 A 1.49 89 red/ushz/Mees A 1. 67
95 >00 1 Mb0 A 1.78 94 >90 1 M0 A 1.58 91 >90 2MI0 A 1.16 75 >90 2M2O
A1.22 76 >90 2M30 A 1.24 76 >90 2M40 A 1.34 78 >90 2Mb0 B 1.83 99 >90
2M60 A 1.31 78 >90 3MI0 A 1.05 70 >90 3M20 A 1.21 78 >90 3M30 A 1.26 79
>90 3M40 A 1.41 85 >90 3Mb0 A 1.64 92 >90 3MGOLA 1.28 0Ol o O O
(NN (N NO NOBr "--a\ _ "D ML2 5 To the
suspension of NaH 0.03 g 8 mol) in dry™§ added conpound
2MLO 0.30 g (0.7 mmol ter evolution of e gas cedse t he

benzyl bromi de 0.19 g (L1 mol) wasmagdded. bk reaction

Method A: To the suspension of NaH 0.03 g (0.8 mmol) in dry DMF (2 ml) was added compound
1MB0 300 mg (0.7 mmol). After evolution of the gas ceased (~30 min) the solution of dimethylaminoethyl
5 chioride (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 pH of the mixture was adjusted to pH 9
by 1 % solution of AcOH in water. The mixture was extracted with DCM (3 x 3 ml) and combined DCM
fractions were washed with brine and dried over MgSQOs. DCM was removed on a rotary evaporator and the
product was purified by prep TLC (AnalTech silica gel GF, 1000 gm, eluent: CHC; : EtOH = 4:1). Compound
10 1M64: yield 84 mg (24%), purity> 99 % (HPLC).

Method B:To a suspension of NaH 0.114 g (2.84 mmol; of 60% dispersion in mineral oil) 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 stirred for 30 min at room temperature and dimethylaminoethyichloride
hydrochloride 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 obtained was filtered off, washed with
water and dried at 85°C overnight. The target isomer was isolated by prep. TLC (AnalTech silica gel GF, 1500

am, eluent: 10% of triethylamine in EtOAc, 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 M60 (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 topH =9 by a1
% solution of AcOH in water. The mixture was extracted with DCM (3 x 3 ml) and the combined DCM fraction
-169-



m xture was stirred until no traces of starting material could be detected
(control by LCVMS). The 20 % solution of NH4CL (2 m) was added to the
reacti on wodneed ted m xture was extracted with DCM ConmpounsoZMbas was
i solated and purified by preparative HPLC (C- 18 silica colum, 150 nmx 41
mm 40 m /mn, gradi ent: 10 water-acetonitrile = from60 : 40 to 5 : 95, 20
mn). Conp MS ) brifié %d%nédjoﬂ]fermsbfécmwas r@HB\}eH b!r?a By %Gapotidk-4ali the'pﬂo@&tm
02/ 094203 PCT/ US02/ 16963 0 he suspension of NaH O
(0.8 rmol ) purifieddy prepIVIEC (A@almo)\ siligg gel&af 1980 %rﬁtvendrfa*Clal ﬁ(@ﬂ) 4o Cagroued W%%ﬂ'd)
After evol &5 the(roidl bfas wefe! dikal @(F §lg similar or the same

o Bl 5%, PRECGCATS b ISpdTuthpodaf vBR el simfar o

di met hyl am n er was added. The reaction
m xture wagrofedere: &Dm@unQOM@J (Y@ldﬁéerV\/&%OOr"én@m@deﬂﬁM%lY@idl 58 raa. 16,89 %5 Gempppndy
The sol uti H

adi ust el 1 i B8 895 &, RSk AR KB s B Olec R A B 47 5
extracted % and CD@MU(\(BZMGAS/HM)Z mgnt?.008nbi ned DCM fracti ons were washed wth
brine and dried,over S DCM was renoved on a rotary evaporator and the
product was pur & p TLC (Anal Tech silica gel G-, 1000 gm eluent:
CHCI 3 : Et OH = goripoundSaRpEo3MES: All EonibolvBeliisted ibeibwiwede obtained 2elig) the pasedure/des@ibed)s

i <ot =i oncHHt i seapae 310 Eniped® s a1t Cafeanty e Se o ColPile g

mol ) was adelgdop asmpoomt \M4S:€34 nf 103%; Compousd/ 58t 310my; 65%; tompaad 1d35aStrg; 14%30

G ety ey Ry 91 o e 48 mg! BRoBRRG 3P ks Canmpung

The resul t BMgsi; 16 W Woe cwm&uhtﬁmmﬂzzamg BAOConmoTdrivesit20 mbhe%; 1Compamd tiA¢aN 2frimgt ur e
was cool ed_and poured in_water and the solid obtained was filtered

of f, washe8%ifoamRound AVey: 28 M %P@EP%%"%’@@?@\V&MQN The target isonmer was
i sol at ed by preReactldnSche@ab Tech silica gel G-, 1500 gm eluent: 10% of
triethylamne in EtOAC, Tower spot) Conmpound 2Mb4: yield 68 ng (18 9. To
t he suspensi on of H((0.03 g, 0.8 mol) in dry DMVF (2 nl) was added

conmpound 1 M6O ( 20 ftep evolemo h gaSPPgeased
(-30 mn) the sollyi on Mwm hyT awochl ori d;@‘gj\'gm) i'n ether
was added. The redction m xture was heatéd at 100C (et her was rem)ved by
distillation) foftuesd hBHHE 5ol uti on was®cool ed to room t¥nperature and
the pH of the m xture was adj usted to pH =9 by a1 %solution of AcOH in
water. The m xture was_extffacted yth DCM{3ix 3 m) and the conbi ned DCM
fraction -169 V\D—QQ#OPCT/ 2/ 1 € washed with brine and dried
over MgSO4. DCM was renoVel oh a rotary perator and the product was
purifi @gl by prep. TLC (Angl Tech silica geleG-, 1000 gm eluent: CHCI 3 =

EtOH = 4:1). Conpound 1M64: yield

To the solution of p-toluidine 10 g (93.3 mmol) and EtsN (13.6 ml) in DCM (100 ml) was added

/’N\\ N
1M10...3M60 /’/, tL
\’;l -

R: 1 H: 21 Me: 21 CI
1M15...3MB5 (18 cmpds) 1M15i...3M65 (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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57 nmg, purity> 99 % (HPLC). Al of the foll ow ng conpounds were obtai ned
using simlar or the same procedure: Conpound 1M34: vyield 77 ng, 22.00 %
Conmpound woB4n9420xl d 58 ng, 16.88 % Conpound 5 1Ms4: vyi elpdTRB0ITR9624. 00 %
Conpound 2ML4: yield 57 nmg, 16.25 % Conpound 2M34: yield 63 ng, 17.95 %
and Conmpound 2NB4 yield 42 ng, 12.00 % Reaction Schene 24 Conpounds 1

- 3MB5; rea PRUDESthd fegctt @rpml?tﬁrleWs P&t u%ﬂv?fér']%é n‘ﬂ)sdnﬂ QH WQ? a%{?féﬁ Qi21p

descrlbed o or conpoun Conpound

3MB5: 5 rrgHCU(% T@nmolgiamermgparatgcbangihew@ter wege veéﬁﬁ@eiﬁdjbn QM4(§X5@21J' @mb'ﬂ@%
Compound 1 0 2
- 150 CBeRain® fBarep i RBEINT) dha Vi o sl odet S B tles Yo i
3MB5i ; 16 awporaesanOa repiduerves GikbBed in mixturerpf 60893l ofia@bicns 400IMBET N Na@H. > regplign

%,rrpg(l:/ong Ré%@?eo%a%écﬂ& und% % gﬂu%m) +0 aFo]oleWQg’Bom ?e%lpggture% WE#%H@INFEH 2t k)
03 0|4n0 DCI%/IMeclﬂg (v)vaénemmdi urtdercreduoéd pmsmmd and diatarewat @xtrpctedy. B3OAn (D K 11 00mik o[gamw(agqa 6
N DVE N 0 %35 Yasfgd VQ‘R/%‘G dt ﬁ%ég' ?QQN'” @ate%(d §|V9§f’aﬁk}“0\fff 'N@e? Eb‘fe%rg&su 37\/51@é (18

cnpds) 1 Midsidlue was lsbided 4¢ g8f RAArEDd e nmlmastmdsce nmgmm:esﬂnyd amd heategtab 1761 for 3 lubers.
(17.72 M) _at 0-5C

e

62/ 094205 PRoTFRIIPYEERaS o0 °°P'8‘£1‘8f‘%°8r§g"2988 fe, 201 W?fys' S Ui Badof O el et
was poug Ied of the @suRAg SdlutiGrafe ;ﬂhétedaﬂd splttion@20e NedH @cvated toHbY Foridl préaipitite wathe
organic la separat e he wat er h was . ac (3 X

S0°nT) © CoNBTean WepR S AL & PSR LB BreRE Es TS 0B Tt

over sodiumsul fate. DCM was renoved on rotary

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 (TCI) 1NCO

To the stirred suspension of dihydroxyquinolinone 01 (50 g) in glacial acetic acid (600 ml) was added
98 ml of HNO; (63 %). The reaction mixture was heated at 90°C for 30 min and cooled to room temperature.
20  The formed precipitate was filtered off and washed with water (5 x 100 ml). The obtained compound was dried

over P,0s in a desiccator overnight. The yield of INOO was 52.7 g (82 %).
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evaporator and a residue was dissolved in mxture of 600 mM of MeOH and 400
m of 1 N NaCH The reaction 5 m xture was heated under reflux for 3 hours,
cool ed t ovooomenrper at ure and acidified by 2N HCl to pH PCT/USBIDHM9eES
removed under reduced pressure and water was extracted by Et OAc (3 x 100

m ). Organic phase was washed with brine, dried over sodiumsulfate and
sol vent was renpyee uake 25educed pressure. To the residue was added 40 g
of PPA and the ture stirred on magnetic stirrer and heated at 170C for 3
hours. The reaction m xture was cooled to rogmtenpggrature and was sl owy
diluted with 500 mi of 1 N HO. Thew 10 of ur¢i.ng sol uti on was

adj usted by a solution of 20 % Na =ter to nmed precipitate
was filtered off, washed with w§ dried in a gesiccator over NaCH
overnight. The yield of 05 was 1B.2 g (81 % . To thg solution of

5- et hyl - 2, 4- di hydr oxyq¥i 3.2 gin glacial acetic acid (200 m) was
slowy added 25wl B (63 9. The reaction m xture was heated at 90C
for 30 mn, cooled t helyoom*™ 15 tenperature and poured into water (700
m). The forrred prec piffat® was {iltered off and was dwth water. The

obt ai ned conpound wagmgrl ed "over |NaOH'i n desi Juernight. The yield of

06 was 7.68 g (44 % "OH t! CtL¢ ok H 01( To the stirred
suspensi on of di hydroxyqui nol i noje in gcetic acid (600
m) was added 98 m of HNO3 (63™%%~ Faction. xxure was heated at 90C
for 30 min and cooled to roomterrpéh&PuP%F 20 Yormed precipitate was

filtered off and washed with water (5 x- 100 nl p"~#& &¥Pai ned conpound was

dried over P205 in a desiccator overnight. The yield of 1 NOO was 52.7 g

(82 % . -171 WO 02/ 094203 PCTLUS02/ 16963 Reacti Schene 26 CI CH4 aooi
4~0 '0~ -- - 0 C mdNOS 02 3003 FCl

To a solution of 5-chloroisatoic anhydride 3000 15 g (75.91 mmol) in DMF (75 ml) was added
5  potassium carbonate anhydrous (8.85 g) and methyl iodide 14.46 g (114 mmol). The reaction mixture was
stirred at room temperature for 18 h. and poured into ice water. The precipitate was filtered off, washed with
water and dried over P,Os in a desiccator overnight. Compound 3001: yield 15.3 g (95%), purity > 90 %
(LCMS). Compound 3003: yield 18.2 g (79%), purity > 90 % (LCMS). All of the following compounds were
obtained using similar or the same procedure: Compound 3002; 16.1 g, 74 % yield, purity >90 % (LCMS);

10 Compound 3003: 18.2 g, 78.5 % yield, purity >90 % (LCMS)

a o
P ————— O
I anon,
a NO,CHOO0E
NaH, DMF

3001
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To a solution of 5-chloroisatoic anhydride 3000 15 g (75.91 mol) in DW
(75 mM) was added 5 potassium carbonate anhydrous (8.85 g) and net hyl

i odi de 14w0620942034 nmol ). The reaction m xture was sti rPed/E02/16963N
tenperature for 18 h. and poured into ice water. The precipitate was
filtered off, washed wwth water and dried over P2G5 in a desiccator
overni ght. Conpound 3001: yield 154 99(950/() purity ®» 900% (LCMS).
Conmpound 3003: yield 18.2 Q%(?Q% ur,lrty > 9y %0 b) . ,é:ll of the

foll owi ng conpounds were { SsinPsinlar hefsan@ procedur e:
Compound 3002: 16.1 g, 74 %y d. plLity >90 % (LGWVS) ; 80 Conmpound 3003:

18.2 g, 78.5 %yield, purity >90 %\(LCRE) H -a- 3NOI. NOPYCDDEt 5001 n-
ON- -172 WD 02/ 094203 PCT/ US@&J&% o d N
se

I NONO 3No2 /
3NO3 F To the stirred sol uti f elzRyd nitroacg 7.5\ (68 nmmol) in
50 mM of DWMF was added portio to 2.85 gFd H After evolution of
hydr ogen ceased, the m xture was heated at 80C for 15 mn. The solution 5
of N-nmethyl isatoic anhydride 3001 15 g (71 mmol) in 60 m of DVF was added

over a period OfToﬂa5stﬁﬂe&‘sol@&ﬁ&éthylmba@élatéV'Snﬂ@&ﬁ\hblﬁiﬁ SU\@ISofDM&KA@Qadaéd pbale@fs@r
18 h. The sol vent was renoved distillation

ed
in water attP8@dNH. Aerqioluronef 'Nd!q@" cpgsesh fje-mixire "W?é‘eii‘?de% g(bf%tf%ﬂ %m\’/\/aTé‘e e
col I ect &d, of’?@ﬁ@tﬁ‘ﬁ |S¥Yb|E E‘n k@ﬁoo@mﬁ%gﬁ' Fn‘rr@ﬁlm'GO rtofdRH e added o@Y@};enB@WS min. after

over ni ght . npound purity > 90 9
Corrpound 3wblsh the i'e@ct@n ves @aéd et8i39yC, f°fp11§ fybs M@i@wﬁd btjéfﬁ%'em‘esfﬁwye wWa$ el d
9 (89%hsoRHA h \tr 48 actlified Qitd d-PNBD 1o piREACTHL Biciphald §AE coflebted HiasiRd witfivater andNO
dried in a desiccator over NaOH overnight. Compound 3N01: yield 16.6 g (92%), purity > 90 % (LCMS).
Compound 3N03: yield 18.5 g (89%), purity> 90% (LCMS). Compound 3N03: yield 18.5 g (89%) purity> 90 %
10  (LCMS).
Reaction Scheme 27

To a solution of quinolone 3N0OO 18.8 g (78.1 mmol) and triethylbenzylammonium chloride 71 g (312

mmol) in MeOH (290 ml), POC13 32 ml (344 mmol) was added. The mixture was stirred overnight. The

15  solvent was removed under reduced pressure, and the residue was stirred in water (290 ml) 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 3N0O (CI): yield 5.59 g (28 %), purity > 95 % (LCMS).
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.3NCO 3 (a) To a solution of quinolone 3NOO 18.8 g (78.1 mmol) and

triethyl benzyl ammonium chloride 71 g (312 mmol) in MeOH (290 nl), POCL3 32
m (344 mwolop/oness added. The m xture was stirred over ni ghttCT/ise2/16b63 sol vent
was renoved under reduced pressure, and the residue was stirred in water
(290 M) for 3 h. The solid precipitated was filtered off, washed with

ter dried, i t : - _ i
{rom ToF hexane AU RIS 338 F1s Sttty sitasa iy ohe)
(LCVB) . C?0M5 § (1.20 mm&i) Bhd BABCON. 2DyKF320mR0)0n BMF BMOGES Glirjed Averriins BhegtiBusgure was7 3

(1 16 ot §00cy o5Pp e 207 B8 OISl elid . GRHEQIP By R U 4Pl

and DABCO @esitat@ o(e2nigh® Thevprbduct was Dbda iR thednextveeaction iithoatchny fuehen ipgrificationT Gempouiite

m Xt ure_ wa po i ter the solid obtained was filtered off,
washed Wi tﬁN%Weg({&%)rﬂz‘W%ﬁtyB%%( " in desiccator overnight. The product
was used in theTheptéferfed @mbadiznidihévedeén desyibdduin tdnedctignuwith fspeciit erabodimedsiiheracid 5

3N50: yield 0.50 9Q% , . puri > 95 % (LCMS). The ef erred embodi nent s
have been G&YcE %&95(1903 {%B'ﬁ Eé’@’fﬁtb% ol W%feﬁ mg‘éi'lgélf% qud L}%@ﬁﬁ%’@ﬂf%‘%%@%&‘@ A%

wi || be undgiatoheadest baddaptatiohs oftRPAENEonabllowind, til géneral ehef gritciids @h the dnventibin iasd
application is intended to cover an}/ variations, uses, or adagﬁt]i.at I, ops of

t he i nvent MEHARISHEhSIRPaTYTes Fom thpresentidisclpsies 25 FOMRYIBIN SROWS £f qURAMATY, lradiess SHNeHY

i ncludimg sughth HRARENGT Rfaify Ak M leIaBSIeND tHdieSeehtarlidtaetRrembeTsre vét folth, ank S0 WN
or customarY practices in the art 10 to which the |nvent,|§)n%$ertadglrd(s? and as
may be appfd! @i e opre %@%@Yﬁ"t"&la"q%f‘ﬂ.}%“’éﬁntﬁ@?r@‘?f-nﬁHPfﬁrP@eé‘étF pegrin, [Reluding putiet
fall wi thi gyt @ﬁﬁi@ﬁ_lit@rfatufehﬁerbﬁw@Bﬁah@d‘pa?err\@, ﬁ@){)at_@lﬂldtgfﬂ@dti&ﬁta?‘e ihdoRbraed heréh by
references cited herein, including but not Iimted to technical literature
r ef er ences refejenagin &ir prlitetisst s, and pat ent applications are incorporated
herein by reference in their entireties. -174 WO 02/ 094203 PCT/ US02/ 16963
WHAT IS CLAIMED IS: 1. A conmpound having a structure: R4
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I N* Z NA Y R NX R31 R- 5 or a stereoisoner, a prodrug, or a
phar maceutically acceptable salt thereof, wherein: X is oxygen or sulfur;
Y i s sel ew0adodnain t he group consisting of -NO -NO2, -C(20rRS»2/16363-0) OR5,
- C(=0) NR5R6, -NR5C(=0)R5, -NR5S2R5, and -S(0)mR5; Zis -CH2- or -C(=0)-;
10 mis O, 1, or 2; nis O, 1, or 2, with the proviso that when nis 0, Z
IS 'qzo)'WHRISaAﬁ\@DQ§:t ed fromthe group consisting of hydrogen, alkyl,

substituted arkyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl , het ef.ody@meound beying a stucled: het er ocycl e, het erocycl eal kyl  or
substituted heterocycl eal kyl, @i alkyl, and R R'N(CH2) X , wherein x is 2 to

4, and wherein R and R' 15 arp i ndependently selected fromthe group
consi sting of hydrogen, alkyl Nsubstituted al kyl, aryl, arylalkyl,
substituted arylal kyl, heter ocycle substituted heterocycle,

het er ocycl eal kyl, substituted té)ter ocycl eal kyl, and dialkyl; R2 and R3 are
i ndependently selected fromt gfoup consisting of hal ogen, -R5, -ORS, -
SR5, and -NR5R6; 20 R4 is selerted fromthe group consisting of -CH2R?,

- C(=0) NR5R5, - (C(=0)CORY, 4 R Yand R8; R5 and R6 are i ndependent |y
selected fromthe greur g of hydrogen, alkyl, substituted al kyl,
aryl, substituted aryl, al kyks substituted aryl al kyl, heterocycle,
substi t ut ed heterocy%, etelfocyéi eal kyl , and substituted

het er ocycl eal kyl ; or >and Rép t aken together with a 25 nitrogen atomto
whi ch they are attached form a het erocycle or substituted heterocycle; R7
is selected fromthe group consisting of alkyl, substituted al kyl, aryl,
subst i t sit edr Adtefdoisome! Frétnlgydr a phaiRsckiticaly esdefdblel salt tkarbof, whetigr ocycl e,
substituted heterocycle, heterocycleal kyl, and substituted

het er ocycl eal kyl ; andf is0Kyggn or sulfur

Y is selected from the group consisting of -NO, -NO;, —-C(=O)Rs, —-C(=0)ORs, -
C(=0)NRsRs, -NRsC(=0)Rs, -NRsSO2Rs, and -S(O)xRs;
Zis -CHy- or -C(=0)-;
10 mis0,1,0r2,
nis 0, 1, or 2, with the proviso that when nis 0, Z is -C(=0)-;

Ry 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”
15 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 ~NRsRs;
20 Ry is selected from the group consisting of ~CHzR;, ~C(=0)NRsRs, -C(=0)OR;, -C(=0)R;,
and R;
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
25 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
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WD 02/ 094203 PCT/ US02/ 16963 R8 is selected fromthe group consisting of
hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl,
substi t utwo oanyd2ed kyl , heterocycl e, substituted heterocyclPelI/US02/16963

het er ocycl eal kyl, and substituted heterocycleal kyl; with the provisos
that: 5 R4 is not hydrogen or nethyl when R is phenyl, R2 and R3 are both

hydrogen, X is Oxyggpgoﬁ}sé@ Jfoﬁ gl QSM%WM Mrob& 'MRM @Wstmféd W&ﬂ*narﬁ

met hyl, R2 and R3 ar rogen, X i s oxy i S not
- CH2CH2OH when RJbstitléedWMIaU@Um sglpstitmg@ arylalkyl, p@erptycler Sﬁt}ﬂ't@b‘?@etmyqeshetel@)ldea'k)"

hydrogen, Xis o O OCH2CH3; and R4 is not nethyl when R
is methyl, R2 Iéﬁd%}ﬁ/%}ng@gp]eﬁééﬁc}ea&ﬁ] oro, R3 is hydrogen, X is oxygen, and Y

is -C(=0 OCH2CH3. 2. wvﬂntb@pm@umtﬂathaw ng a structure: R4 N'Z NA Y R2NX
R3 R 5 t [ - i€
45 or a stereol songr, n&hg&oggﬁg%eg@f@& RIGHIRR R da%gﬂgxgﬁﬁfdﬁ@%@k I

salt thereof, wherein: 13 "ox ect
consi sting of -NO - bidgen, arﬂ(Y:QGRS}OG&@CHQ) OoR5, - O)NR5R6 - NR5C( =0) R5,

-NR5S02R5, and - S(0) nR5; 1 j
sel ected fromthe group cgh'éf‘%tme%}cg‘?” FFif@%@‘ %an &‘8 b&h wg%eﬁtﬁslgxdyggf@dl ,
aryl, substituted awy-NOaryl al kyl, substitut ed ar yI aI kyl, heterocycle,
substituted heterocycle, eter C ) substit
het erocycl eal kyl, dial kyl ?RX%CEK%&:%% '% lﬁgqr%gle% o mle@yl Q '8 Cththg\s s
wherei ppR and R’ hydrogen, XIS oxygen and Y is -C(=0)OCH,CHj; and

Ry is not methyl when R1is methyl, Rz is hydrogen or 7-chloro, Rs is hydrogen, X is

oxygen, and Y is -C(=0)OCHzCHs.

2. A compound having a structure:

t
[ V4
o

N
Ry
R3 II\I X
R;
15
or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:
Xis oxygen or sulfur,
Y is selected from the group consisting of -NO, -NO;, -C(=O)Rs, -C(=0)ORs, -
C(=0)NRsRs, -NRsC(=0)Rs, -NRsSO:2Rs, and —=S(O)mRs;
20 Zis —CHr-;
mis0,1,0r2
nis 1;
Ry is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl
25 or substituted heterocyclealky!, dialkyl, and R'R"N(CH2)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;
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are independently selected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, aryl, arylalkyl, substituted arylal kyl, heterocycle,
substi t utwo oketeodcycl e, heterocycl eal kyl, substituted hecenseyodenl kyl ,
and dial kyl; -176 WD 02/ 094203 PCT/ US02/ 16963 R2 and RB are i ndependent |y

selected fromthe group consisting of hal ogen, -R5, - - SR5, and

- NR5R6; R4 'S sel ect Reladrd PelikiBpdihPscieBBS frsht hagro con@ﬂ drhaiodeh =0 NGRS

-C(=0) OR7, - %R? a nngRe' 5p R5 awrll)Se (Elre |§dgd;)en dently s%lﬁect ed from
the group COI’ISI i § -BRsReiydr ogen, al kyl, substituted al kyl, aryl,

substituted aryl, arw gkéﬁéeedfrémm@§?+ohy5 st@w_@hkwh CUEROCYEOBR,, -CI=O)R,

substituted heterocyc eteroc and subst 1t uted
het erocycl eal kyendRer R5 and R6 taken together with a nitrogen atomto

whi ch they are attacphe 0, st ; | eiviR7
is sel egt ed fromt heIa (rgrc‘)o{JR (g:?g?\]gl E‘%nﬁénngwéggcgﬁdk@qn? H‘?%@”ﬁ%ﬁ%&@%@@%‘a?w
substituted arylsubsﬂtul@l dkyyla)ﬂ ksubstitubad baryli enytalied] substituted karylalkyh enetetoeycie c bubstituted

substituted heteroc e , )

het er ocycl eal kyﬁeter ér@e %@e %y%lg@%éﬁdesg'g%t'ﬁj}oé#h?tgrg&é@éﬂﬁg%%;htsn:oeg }alﬁen t%gfemﬁr Vgtho en,
al kyl, substi t uhieahembtlry ko,whizh they are sttathet fotuié Mbrmygté or sahistjtlted He;eropyclsubst i tut ed
aryl al kyl , heterocyc st ed heter tero | kyl
substituted heter ocyEI @5?'&’3@ flof‘st%?/\ﬁrf"tlp R Bﬁl l §L%tstﬁﬁ?dcéﬂﬂl4%& S% tht?"laa%gogen
or nethyl when Bylalky, spusetityd aryl&y, agtetodie, aiibetltlhlétt Hetefoeghiepptangcyciealk, and)xqbgtmned and

Yis -C O)OCHZCHB R4 is got methyl when R is nethyl, R2 and R3 are both
hydr ogen, is B@é?f@cé‘ﬂea'k%ﬁ'n@ Y is -N02; 20 R4 is not -CH2CH2OH when R, is

hydr ogen Or nmethyl, R2id &lezmeh}omrme gRﬁplo%nSISbr)gdbiogfﬂl‘bgerD(alkﬂ eubytiae alkyl Aylj s
-C(=0) OCH2CH3; and R4 is not

7-chloro, R3 i s SteyHsiasth aryb?"‘Y'Q“&%?ﬁ@H"""%Hﬂe“}EVFlg’ s“l@%m@ 5t hﬁ/?r og%gar

compound of C alamsabsuf()@@ﬁ&r&yé@aqk? oxygen. 25 4. The corrpound of Claim 2,
wherein Y is -C(=0 OCH2CH3 econpound of Claim 2, wherein Y is - NO2.

S 6. The conpound ofittchepremisos thitherein R4 is o1 / or o .
Rq is not hydrogen or methyl when Ry is phenyl, Rz and Rz are both hydrogen, X is

oxygen, and Y is -C(=0)OCH,CHjs;
Rq is not methyl when Ry is methyl, Rz and Rsare both hydrogen, X is oxygen, and
Y is -NOz;
20 Rq 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(=O)OCH2CHj3; and
Rq is not methyl when Ry is methyl, Rz is hydrogen or 7-chloro, R is hydrogen, X is
oxygen, and Y is -C(=0)OCHCHs.
3. The compound of Claim 2, wherein X is oxygen.
25 4. The compound of Claim 2, wherein Y is -C(=0)OCH,CHs.
5. The compound of Claim 2, wherein Y is -NO..

S, S \

6. The compound of Claim 2, wherein R4 is Oﬁ)i) oro ~/ .
DS

7. The compound of Claim 2, wherein Ry is o / oro ~/ .

8. A compound having a structure:
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7. The conpound of Claim2, wherein R4 isol / or o. 8. A conpound
havi ng a structure: -177 WO 02/094203 PCT/US02/ 16963 R4 N~Z N)n Y R2 N
X R3 Rl worn2aeber eoi soner, a prodrug, or a pharnaceuti cacirysaro®pt abl e
salt thereof, wherein: X is oxygen or sulfur; 5 Yis -N02; Zis -CH2 or
-C(=0)-; mis 0, 1, or 2, nis 0, 1, or 2, with the proviso that when n is
0, Zis -C(=0)-; R is selectem fromthe group consisting of hydrogen,

al kyl, substituted alkyl, aryll 10 substituted aryl, arylalkyl,
substituted arylal kyl, heter <lLe, substituted heterocycle,

het er ocycl eal kyl or substi tlutedhet erocycl eal kyl, dial kyl, and

R R'N(CH2)1, wherein x is 2%0 4¢) and wherein R and R' are independently
sel ected fromthe group consiéd inﬁ of hydrogen, al kyl, substituted al kyl,
aryl, arylalkyl, substituted pryla}kyl, heterocycle, substituted

het erocycl e, heterocycl gdlkyl; ybstituted heterocycleal kyl, and dial kyl ;
15 R2 and R3 are i nd®pel ly s¢lected fromthe group consisting of

hal ogen, -R5, -ORS, - erd -NRRR6; R4 is selected fromthe group

consi sting of -CH2R7, R C(=0)OR7, -C(=0)R7, and R8; R5 and R6
are independently selected from the group consisting of hydrogen, alkyl,
20 substituted al kyl, aryl, substituted aryl, arylal kyl, substituted
aryl al kyl , heterocycle, substituted heterocycle, heterocycleal kyl, and
subst i t ut edr dxerenisonsrcd rredrigydr a pharmaRButiaaily adeeptabiglselhtheredhethivrein: wi th a ni trogen
atomto which they akg forma heterocycle or substituted
heterocycle; R7 is séﬁggﬁgg&%@@&1the group consisting of alkyl, substituted
al kyl, aryl, substit YtisdCaryl ,

Zis —-CHy-or -C(=0)~;

mis0,1,0r2;

nis 0, 1, or 2, with the proviso tha‘t when nis 0, Zis -C(=0)-;
R: is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
10 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;
15 Rz and R; are independently selected from the group consisting of halogen, —Rs, ~ORs, —
SRs, and -NRsRs;
R4 is selected from the group consisting of -CH2R7, —C(=0)NRsRs, -C(=0)ORy, -C(=O)R;,
and Rg;
Rs and Rs are independently selected from the group consisting of hydrogen, alkyl,
20 substituted 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 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
25 heterocyclealkyl; and
Rs 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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aryl al kyl, substituted arylal kyl, heterocycle, substituted heterocycle,

het erocycl eal kyl, and substituted 25 heterocycleal kyl; and R8 is sel ected
from t he woerpeensi sting of hydrogen, al kyl, substitutedPralthish/1@sy! ,
substituted aryl, arylal kyl, substituted arylal kyl, heterocycle,
substituted heterocycle, heterocycleal kyl, and substituted

heterocycl eal kyl ;- 148 MOBddQR4ROS n&%(h@ﬁé’r( ﬂ@s%ﬁé?hW“R‘é &dtmarembmycﬁdgeﬁ xa§ R4
i s not nethyl when RL is net hyl, R2 and are both hydrogen, X I oxygen,
and Y is -NO2. 9099hadddw¥und of Claim 8, wherein X is oxygen. 10 The
conmpound of d algmﬁ\ecmﬁ,ﬁloﬂmémlgswhegﬂ’x@.&ggéﬁ is 1. SS5 11. The conpound
of Claim8, wherein RAis ol / . 12. The conpound of Cl aim 8§,
wherein R4 is o1 YhGG@mF@UHdOfQ'@'m8AW'@€ﬂ'm?d€|r@'|2h@[\¢|"r*Fg1 a structure: R4 1 N'Z
NA, Y RR NX R3 R 10 or a stereoisoner, a prodruge-ar a

pharmaceutical |y acceptable salt thereof, wh reyn:  Xli is oxygen or sul fur;
Y is - CP=0) OcHzdiiathe compound oflaim g, whegginRjs.c sOP~%, ¥r-2; 15 nis 0, 1,
or 2, with the proviso that when n is 0, le-C(O-; Rlls sel ected from

t he group consisting of hydrogen, alkyl, substltuted al aryl,
substituted aryl, arylal kyl, substitut ed ary |a yl, h te ocycl e,
substitut ed het d2.0thgcompouriiet @rimdyeteein Rqysl o or o

13. A compound having a structure:

I

N\
[ V4
O

10  orastereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:
Xis oxygen or sulfur;
Y is -C(=0O)OCH,CHj;
Zis -CHz or -C(=0)-;
mis0,1,0r2;
15 nis 0, 1, or 2, with the proviso that when nis 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,
20 arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, substituted
heterocyclealkyl, and dialkyl;
Rz and Rs 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(=O)NRsRs, -C(=0)OR;7, -C(=O)R;,
25 and Rg;
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or substituted heterocycleal kyl, dialkyl, and R R'"N(CH2)1, wherein x is 2
to 4, and wherein R and R' are independently selected fromthe group
consi st i nyomk/otweds ogen, al kyl, substituted al kyl, aryl, 2@carusbaidoys
substituted arylal kyl, heterocycle, substituted heterocycle,

het er ocycl eal kyl , substituted heterocycleal kyl, and dialkyl; R2 and R3 are

i ndependent |y sel ect gd ahd @mafehﬂd?ér@blrﬂly%@&é@frédﬂ%eoérombdhgﬁﬁ? of Fs'z‘u;ogemtﬁgyl
SR5, and -NR5R6; R4 is selected fromthe Proup consi st
a

- C( =0) NR5RS, C(sub@jt tesh alkyl, crd o SyRstitutedo &Ylg qRrTad subgtrﬁ@ed\wggfo@mgle I?sttltuted

PCT/ US02/ 16963 Rgtergéjele, %te@ey%lehlmﬂ%p@mgmkédme@@tﬁ@sm of Rféﬁdtﬁa@aké}f @Hther with a
consi sting of hydrogen, substituted alky substituted aryl,

aryl al kyl , substitregep é@mépr% %I‘N@We atﬁ’é*ﬁeéthﬁ’BﬁB¢t€°CY§|€|H§PlPS¥tHF%BPtemM%r ocycl e,
het er 0C¥C| eal kyl, ang, 3uRréed rnflle Bl%ﬁ;%d?iglyiﬁ%b eeAiyY |subsf?tﬁted_‘>§1ky@rbﬂfl gﬁbsﬁt@t&?&yl

together with a nitrogen atomto which are attached

heterocycl e or $ulakylisubsitiad pruleliof, Getgresyele, SSbSFIVteﬁi geteg@cv%%h@@roqwlmkmsgbswutpd
consi sting of al tuted al kyl, aryl, substituted aryl, arylalkyl,
substituted ar ylhéﬁz%!ééﬂﬁlz%dgr ocycl e, substl tuted heterocycle,

het erocycl eal kyl , an®s smb@QCledu‘tOedthe hgsaugr eosjstings af hxdrogeraraﬂszutnsE'tutsdalaMt e,
fromthe group | :

subst i tut ad_ar yr Do} ool SUREERF @ SibpoBRIpbebith s hereyteaky
substi 10t ed het endavistituted héteroayeleatkyic| eal kyl, 10 and substituted

het er ocycl eal kyl ; sos that: R4 is not hydrogen or nethyl when
R, is phenyl, R2 and‘”&itwﬁ%\ﬁ)%g%ﬁ hydrogen, and X is oxygen; R4 is not
-CH2CH2OH when R, is hydr@gsmotmydraimm bryrhethyRihen B i’ prehyl, R, @nd ARAreibsth hidsogen, and
hydrogen, and X is o>)<(y$g and R4 is not nethyl when R is nmethyl, R2 is
hydrogen or 7-chloro q hydrogen and X is oxygen. 14. The conpound of
Claim 13, wherein X i s oxRg@&nnot LEHszm-l &/heTPRUIB thydrdgefl oRiniethy3 R, wWhBehard) RE is S

- CHz- ?gdnlsl Sﬁ 16. The c o d of CQaim13, wherein R4 is o or o .
110. The compoufiffrgen ef ’Fﬁ”‘_’l erein RAis ol / or o 18. A conpound
having a structure: Ry is not methyl when Riis methyl, R is hydrogen or 7-chloro, Rs 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 n is 1.

20 16. The compound of Claim 13, wherein Ry is o /o os S

Q, 0 \
17. The compound of Claim 13, wherein R4 is OYE) or o =/,

18. A compound having a structure:

N,
[ Z
o

Ve

25  orastereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:
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RA 1 N'"Z NA Y R NX R3RL 25 or a stereoisoner, a prodrug, or a
phar maceutically acceptable salt thereof, wherein: -180 WO 02/094203

PCT/ US02/Ww098/89423 i s oxygen or sulfur; Y is selected frompCharsgz/odops
consisting of -NO -N02, -C(=O R5, -C(=0 OR5, - C(=0O NR5R6, -NR5C(=0) R5,
-NRSSO2R5, and -S(OnR5; Zis -CH2- or -C(=0)-; 5 mis 0, 1, or 2; nis O,

1, or 2, with the prwg&ygehla,agummen nis 0, Zis -C(=0)-; R is selected
from the group consi sting of hydrogen, alkyl, substituted alk |, aryl,

substituted aryl, aryl & fcted é@@sihPtgﬁuéopoﬁ$§VP9al°kyN h¥P2e rGEPHse -C(=0JORs, -

substituted het g@sN&ReE-N 8 C_)QQs@Q:kkéﬁh_ @f,rsubstituted heterocycl eal kyl,
di al kyl, and R R(%g(%f Fﬂwﬁep:gl nxis 2 Zi"§and wherein R and R' 10 are

[ ndependent |y sel ect @ds‘f%mftﬁ(eobr oup con3| sting of hydrogen, alkyl,
substityted al kyl, ar, LO &ryl al kyl, substituted arylal kyl, heterocycle,
substituted heterocyc e, heterocyclealkyl substituted heterocyclealkyl,
and dial kyl ; R2 and F&Qaﬂ@ﬂNm?emepfd\eawtthawazeeh@cﬂtéiﬂ—ﬁﬁ"ﬁhﬁthe group consi sting

of hal ogen, -R5, . d,- I\{ggal% ’ S I : : R5
and R6 are i ndepende I'y 5%5 c@d thF romt ngsé'ﬁ%ﬁéﬁﬁﬁﬁg siiu&l‘lgS uté)s#utﬁ%c}j/%lrkgggﬂf?
al kyl, substi t stbstiuted WIaryleﬂkywubstuddsatyiatkyitietércmyqel substitujdddbtierptycle hetestyctealkyb d
aryl aI kyl, heter St het er, het er cI aI Kyl o "
Substitut ed et oF SRy B aRESbeat Bhlow A R R LR 2P AN & 405
atom t @0whi ch t heym@pewdattly aeltuted flomr the @rometcmmstmy@f &ydcugers kgt substinmd alkyl, aryl,
heterocycle. 20 1%Ikyl su%st?u?ed ar)LliaeryI ?1 terocycl'e sujﬁstituté,t\fh heterocycl Xheterocyclngkyr| substituted

heterocyclealkyl, and dialkyl;

R2 and R3 are independently selected from the group consisting of halogen, -Rs, -ORs, —
SRs, and —NRsRe;

o) fo) \
15 RAiSOﬁL} oro ==/ :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 Rs taken together with a
nitrogen atom to which they are attached form a heterocycle or substituted heterocycle.

20 19. The compound of Claim 18, wherein X is oxygen.

20. The compound of Claim 18, wherein Zis -CH-and nis 1.
21. The compound of Claim 18, wherein Y is ~C(=0)OCH,CHs.
22. The compound of Claim 18, wherein Y is —-NOa.

23. A compound having a structure:

k.
[ Z
A

25 Ry

or a sterecisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:
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20. The conmpound of Claim 18, wherein Zis -CH2-- and nis 1. 21. The
conpound of Claim 18, wherein Y is -C(=0 OCH2CH3. 22. The conpound of
Claim 18,wohensizos Y i s -N02. 23. A conmpound having a struetCmusp2/1d3d3 N~ Z
NAY R2NX R3 25 Rl or a stereoisoner, a prodrug, or a pharmaceutically
acceptabl e salt thereof, wherein: -181 WD 02/094203 PCT/ US02/ 16963 X is
oxygen or sulfur; Y ixgs eReigplrf rom the group consisting of -NO -NO2,
-C(=O R5, -C(=0 OR5, -. :OéNR5R6 -NR5C(=0) R5, . - NR5SO2R5,  and - S(Q.nR5; Z
is -CH2- or -C(=0)-: Y 5 tlecled gromy the group- copsistiag 67 —NO, oNOp ~ClFPRy tHzO0RoVT so
that when n is @=OfNR:R, =NK;EQDIRs, -RR;S0R: SR EGORA;f rom the group consisting of
hydrogen, al kyl, substituted al kyl, aryl, substituted aryl, arylalkyl,
substituted aryl al kylZis t¢&betr okly %'e, substituted heterocycle,

het erocycl eal kyl  or supstibuted heterocycl eal kyl, dialkyl, and R R'N(CH2) X
, Wherein x is 2 to 4, and wherein R and R' 10 are independently sel ected
fromthe group consi #tidthd 002, witlyte prgdse thatwhepn is sissEFOIt ed al kyl , aryl,

aryl al kyl , substituted.ar e o - i o) I
het er ocycl eal kyl , su?éjt'?ts%%cgelgW%e%hgr%@{?c%%“%IO?Hgﬁ;&h%@&gﬁp&@z@%ﬁg’ %” are
IS% g epen g e n}\l :% RZ ehtzsﬁiutetﬂaryl,razﬂa_llqylhmb?itm pryidylSietetdcyely, sibstihud dgtergycle RBterocyCRBkY! |

, and - ; . L Qo | ad, - re i tly
selected fromt k?regﬁasr%&?fg hgi%rﬂsy?lg%ylh(g’jé"g? arﬁ%’? (’5@;'-%? que%%q( '@tscﬁb%}diw{ﬁ%? ggn%ﬁEyI ,
aryl, 40bstitut ect iadepénderdly péledtddyftom theibwup tansistig af indedgény lalkyl hebsituted yatidyle aryl,
substituted

arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, substituted
heterocyclealkyl, and dialkyl;

Rz and R; are independently selected from the group consisting of halogen, -Rs, “ORs, —
SRs, and =NRsRs;

S S \
15 R4i30ﬁ£} oro ===/ :and

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 Rs taken together with a
nitrogen atom to which they are attached form a heterocycle or substituted heterocycle.

20 24. The compound of Claim 23, wherein X is oxygen.

25. The compound of Claim 23, wherein Zis -CH-and n is 1.
26. The compound of Claim 23, wherein Y is —-C(=0)OCH,CHs.
27. The compound of Claim 23, wherein Y is -NO..

28. A compound having a structure:

I
N\
[ Z
N/d h
Y

AN
Ry

N X
R3 |

25 R

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:
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het er ocycl e, heterocycl eal kyl, and substituted heterocycl eal kyl; or R5 and
R6 taken together with a nitrogen atomto which they are attached forma
het er ocycWwe oendubst i t ut ed heterocycle. 20 24. The conpoumrdTafSotZi@bin 23,
wherein X is oxygen. 25. The conpound of Claim23, wherein Zis -CH2- and n
Is 1. 26. The conmpound of Caim23, wherein Y is -C(=0 OCH2CH3. 27. The
conpound of daim 23”“%%' nYis -NO2. 28. A conpound having a structure
RA N', Z NAY R2ZNX 25 Rl or a stereoisoner, a prodrug,

phar maceuti cal | y accé&pisassiested diom the earaspfeonsigties ef nNO, =N®p -4e0iRe/ ﬁ@iﬂ@)@g& -

P L e oy LA

-S(0)nR5; Z |s - CH2- Zda-CHe(orB§(=0)~ 5 mi s 0 1, or 2, nis 0, 1, or 2, with
t he progl so t hat vvher;leOHs 9 Zis -C(=0)-; R 1is selected fromthe group
consi sting of hydrogen, substltuted al kyl, aryl, substituted aryl,

aryl al kyl , substitut eds (Ian )okalvmryﬂhe prinddodirabehea h &0, 3|sb€(t=pl—ut ed heterocycle,
T S K0l o O 7 P B i, VSRSB4, s o, o
I ndependent | y selbsttitedlarylr apyaikyhsubgtituted pryhy Setdeytl, Qubstiued hetgretycle,ceferotyclealkyl
svisti ke et N DU W SEE T e
and di abkyl ; ma@nme%danlsa semt@pmdta@tgdoyp &ﬁab@tmg @l hyfdfogén, TaiRﬁ gmwp;dmns aglk i ng
of hal ogen, and - NR5R6 R4 is sel e% | acfqu sm)stltgteé) p
consi sting of @pq@hy;l subg%ul@) m:@lgb hete@gycle) Wututedd(etqgacp@e eterocyce

heterocyclealkyl, and dialkyl;

Rz and R; are independently selected from the group consisting of halogen, -Rs, “ORs, -
SRs, and ~NRsRs;

15 Ry is selected from the group consisting of -CHzR7, ~C(=0)NRsRs, -C(=0)OR;7, -C(=O)R;,
and Rg;
"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
20 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
heterocyclealky!; and

Rs is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,

25 substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl,
and substituted heterocyclealkyl;

with the provisos that:

Rq is not hydrogen or methyl when Ry is phenyl, R; and Rz are both hydrogen, and

Y is =C(=O)OCH.CHs3;

30 Rq4 is not methyl when Ry is methyl, R, and Rz are both hydrogen, and Y is -NO;
Rs is not —-CH,CH;OH when R; is hydrogen or methyl, Rz is 7-chloro, Rs is
hydrogen, and Y is -C(=0)OCH,CHj3; and
R4 is not methyl when Ry is methyl, R, is hydrogen or 7-chloro, Rs is hydrogen, and
Y is -C(=0)OCH:CHa.
35 29. The compound of Claim 28, wherein Zis -CH-and nis 1.
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and R8; R5 and R6 are independently selected fromthe group consisting of
hydr ogen, al kyl, substituted alkyl, aryl, substituted aryl, arylal kyl,
substi t utwd oangd2ed kyl , heterocycl e, substituted heterocy®elC®US02/16963

het er ocycl eal kyl , and substituted heterocycleal kyl; or R5 and R6 taken
together with a 20 nitrogen atomto which they are attached forma

heterocycl e or %ubmelcbmﬁoeﬁbdner(aﬁrze%.lem,m?o *G)O@I%CHP'E ed fromthe group
consi sting of alkyl, substituted al substituted aryl, arylalkyl,

substi tuted arypélQVPW“MEWB¥6@96@é”m§mhﬁiﬂ%%ted het er ocycl e,
het er ocycl eal kyl , and substituted heterocycl kyl; a \BB is selected

fromthe group n stln ogen Ikyl stltu £ed’al kyl, aryl, 25
substi tuted ary%8 QP§W§P'VWfC@%g@ wh&u'sa tefocycl e,
substituted heterocycle, heterocyclealkyl,

and substli t ut ed

het erocycl eal kyl ; with the provisos that: R4 is, not hy gen or nethyl when
R, is phenyl, R2 and R3 are both hydrogen, an Y is -C(=0) OCH2CH3; 30 R4
is not nethyl wlnThRcompoundef Giaim 28 Rehergindis RS otk gen, and Y is
-N02; R4 is not -CH2CH2OH when R, is hydrogen or nethyl, R2 is 7-chloro, R3
i's hydrogen and Y is -C(=0)OCH2CH3; and R4 is not nethyl when R is
methyl , SR2 i s hydr Bigsamporndzf daim @6, whergin the struslyi@rcompsies: and Y i s

- C»CI}QC}B 35 29. The conpaound of Claim 28, wherein Zis -CH2- and n is
1. -183 WD 02/094203 PCT/ USO : : :
Y is -C(=0) OCH2CH3. 31. Tht gpound of Claim 28, wherein Yis -N02. S 32.
The conmpound of C ai m 28, erein R4 is o or o . 33. The conpound of
Claim 28, wherein R4 is o k/™Nor o . 5 34. The conpound of claim 26,
wherein the structure conptisgs: Ol 0 35. The conpound of claim 27,

35. The compound of claim 27, wherein the structure comprises:

Cl N -

36. The compound of claim 27, wherein the structure comprises:
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~l'y S (N NOII+ < I V' \ N, O- NO 1 CH3 36. The conmpound of claim
27, wherein the structure conprises: -184 WO 02/094203 PCT/ US02/ 16963 O |
\' S (N Wo©02/094203 H3C I \ \ N, 0- N O H3C N'CH3 37. The eocmmsontved cl aim
27, wherein the structure conprises: s CNN NO 11 H3CI \ \' N ONO
I-LN 1 CH3 38. The conpound of claim 26, wherein the structure conprises:
~.. OYO S (N

39. The compound of claim 26, wherein the structure comprises:
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NOH3CI \ \ OCH3 N OS5 F 39. The compound of claim26, wherein the
structure conprises: -185 WO 02/094203 PCT/US02/ 16963 O S (N N O H3C
OCH3 N Qv 02/%4203 40. The conpound of claim 27, wherein tRETASILODE
conprises: 0 Q/ O H3CF 41. The conpound of claim 26, wherein the
structure conprises: \ OYO S(N NO C NO 5 F 42. The conpound of

claim 27, wherein the structure conprises: -186 WO 02/094203
PCT/ US02/ 16963 Is (N) Yﬁ
0
S

)

N O
H.C
3 \ O/\CH3
Iil (@]
CH,

40. The compound of claim 27, wherein the structure comprises:

41. The compound of claim 26, wherein the structure comprises:

42. The compound of claim 27, wherein the structure comprises:
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NO G N - 11. NO NCH3 1 CH3 43. The compound of claim 26, wherein
the structure conprises: s N\ CJI NOH3C I \' \ O,,H3 ~ N O 44. The

conmpound wb ochai2md 26, wherein the structure conpri ses:

OPBT(UP2/1d%0 Cl

Ol-11\CH3 N O1 5 CH3 45. The compound of claim21, wherein the

structure conpri ses:
OCH3 NOF

-187 WD 02/ 094203 PCT/ US02/ 16963 O |

\N/CHS

|
CH,

43. The compound of claim 26, wherein the structure comprises:

N

° s

N

[Nj (0]
H.C
3 \CK%OACHB
N o

44, The compound of claim 26, wherein the structure comprises:

| N

° s

N

[Nj O
Cl
o
T 0]
CH

3

45. The compound of claim 21, wherein the structure comprises:

-187-

\' 0 N NOH3C



46. The conpound of claim 27, wherein the structure conprises: o 00 11,
ci 47. The conpound of claim 27, wherein the structure conprises: ~ O YO
S (N) N Gvolok/0942c3 N~N\O N O 5 48. The conpound of clai m 27 pCahisozidaes he
structure conprises: -188 WD 02/094203 PCT/ US02/16963 OI \' S (N NO
1l H3C N, ONO 1 H3 49. The conpound of claim 26, wherein the

structure conpri ses: o~s\$7/l/\§0CI 0O CH3 NO
o
O

[:Nj]
N o]
H,C
8 \I:::IjLil:u\o/A\cw
N~ Yo
F

46. The compound of claim 27, wherein the structure comprises:

o) I >
s
Cl AN IL\O~

C,

47. The compound of claim 27, wherein the structure comprises:

J.

1
N o]

5 .

48. The compound of claim 27, wherein the structure comprises:

/*
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N H3C'" \CH3 50. The conpound of claim 27, wherein the structure conprises:
o~\S N Al NO d N ))O-NO 5 10 . 51. The conmpound of claim 26,
wher ei n twe o3py4a2ed ure conprises: -189 WO 02/ 094203 PCT/ UB02/uk696863 0S ( N)
NOHICI \''\ 0CH3 ~ NNOCH3 1 CH3 52. The conpound of claim 21, wherein
the structure conprises: OO (N NOHC\N \ OCH3 NO1 CH3 53. The
conpound of claim 26, wherein the structure conprises: o0 ~\

\

P

50. The compound of claim 27, wherein the structure comprises:
o

[N

N

cl N

N/

N~ o
5 : .
51. The compound of claim 26, wherein the structure comprises:
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0O H3C CH3 H5 H3C N CH3 54. The conpound of claim 26, wherein the
structure conprises: -190 WO 02/094203 PCT/ US02/ 16963 S O (N ) N O OCH3

N O F / 580 oThen2zeonmpound of claim 26, wherein the structurerasnprdsses: \ O
YO S(N NO O ~OCFi3 / NOD56. The conmpound of claim21, wherein the
structure conprises: \ 0 OYO (N NOH3IC )ay CCH3 N O (5 5 57. The
conpound of claim4, wherein t\e structure conprises:

\

o S

N

[Nj o}
H,C

N o}
H\N/CH:,

CH,

52. The compound of claim 21, wherein the structure comprises:

[\

° 0

N

[Nj o)
H.C
l}l 0
CH,

53. The compound of claim 26, wherein the structure comprises:

54. The compound of claim 26, wherein the structure comprises:

-190-



-191 WD 02/ 094203 PCT/US02/ 16963 Fy a OCN N OF13C 1)~ p~s N 58. A
conposition conprising a conpound of claim1l in conbination with a
phar macewO0®2bd4203 accept abl e carrier or diluent. 59. A nerbodisbnresreduci ng
MF activity in a patient in need thereof, conprising admnistering to the
5 patient an effective anmount of a conpound having the structure: R4 N'Z
N~>nY RR NX R31 R or aﬁs reoi soner, a prodrug, or a
pharmaceutically acceptable s t\t hereof, wherein: X is oxygen or sul fur;
- 10 Yis selected fromth consisting of -NO -NO2, -C(=0)R5,
=0 R5, -NR5SQ2R5, and -S(0),,,R5; Zis -CH2-
‘;]is 0O, 1, or 2, with the proviso that when n

-C(=0) OR5, C(=O NR5R6, -NR5

or -C(=0)-; mis 0, 1, or Z;

is 0, Zis -C(=0)-; 15 R s gelected fromthe group consi sting of
hydrogen, al kyl, substitutedfal kyl, aryl, substituted aryl, arylalkyl,
substituted arylal kyl, erhgye e, ~substituted heterocycle,

het erocycl eal kyl or s @ tutled Ret e%cycl eal kyl, dial kyl, and

R R'"N(CH2) 1, wherein X 04, and wherein R and R' are independently
sel ected fromthe group cons|sting of hydrogen, alkyl, substituted al kyl,

aryl,
F

55. The compound of claim 26, wherein the structure comprises:

57. The compound of claim 4, wherein the structure comprises:
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aryl al kyl, substituted arylal kyl, heterocycle, substituted heterocycle,

het erocycl eal kyl, substituted 20 heterocycleal kyl, and dial kyl; -192 WO
02/ 094203wB@T/02802/ 16963 R2 and R3 are independently sel eecadishz/oivss he
group consi sting of hal ogen, -R5, -OR5, - SR5, and -NR5R6; R4 is selected
fromthe group consisting of -CH2R7, -C(=0)NR5R6, -C(=0)OR7, -C(=0)R7, and
R8; 5 R5 and R6 are independent | ected fromthe group consisting of
hydr ogen, al kyl, substituted |, aryl, substituted aryl, arylal kyl,
substituted arylal kyl, het , Substituted heterocycle,

het er ocycl eal kyl, and substiNuted het er ocycl eal kyl ; or R5 and R6 taken
together with a nitrogen otLto whi ch they are attached forma

het erocycl e or substituted lhetkerocycle; R7 is selected fromthe group
consi sting of alkyl, substit $ al kyl, aryl, substituted aryl, 10
aryl al kyl , substi tut egc.ary het erocycl e, substituted heterocycle,
het erocycl eal kyl, and s (9f'°erocycl eal kyl; and R8 is sel ected

fromthe group consisting Wy ogen, al kyl substi t ut ed al kyl, aryl,
substituted aryl, arylalkyl substltuted arylalkyl het er ocycl e,
substituted heterocycle erocycl eal kyl, and substituted

het erocycl eal kyl; 15 wit € provisos that R4 is not hydrogen or nethyl
when R, is phenyl, R2 an are both hydrogen, X is oxygen, and Y is

- (=0 OCH2CH3; R4 is not nethyl when R is methyl, R2 and R3 are both
hydrogen, X is &%ykeemposiind compiising -anmmpownd oRglaimsT foeombinpiperptng MigeRicaRticals

hydr ogen or, lught7-chloro, R3 is hydrogen, X is oxygen and Y is
-C(= O)OCHZéf—?gﬁgmégmg%?dm%rttot met hyl when R, is nmethyl, R2 is hydrogen or

7-chloro, R3 isShykimethestior rodutiag Mibagtiyirin a astiant¥n nesd thereef Gommispermminigering | the
met hod %C’r pstreﬁ%t@%.vtaggﬂmtamuddma@%rsmcweooded ani mal , conpri si ng

adm ni stering to ect1ve anount of the conpound of
claiml1l. 61. A nethod for tre ng septic shock in a warm bl ooded aninal,
conprising admnistering to t animal an effective anount of the corrpound
of claiml1l. 62. A nethod fortreating arthritis in a warm bl ooded ani nal ,
conprising admnistering to E /anl mal an effective anmount of the corrpound
of claim 1.

N
R;

Rj |
R;

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:
X is oxygen or sulfur;
10 Y is selected from the group consisting of -NO, -NO;, -C(=O)Rs, -C(=O)ORs, -
C(=O)NRsRs, -NRsC(=0)Rs, -NRsSO:Rs, and -S(0)aRs;
Zis -CHy-or -C(=0)~;
mis 0,1, o0r2;
nis 0, 1, or 2, with the proviso that when nis 0, Z is -C(=0)-;
15 Ri 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(CH2)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
20 heterocyclealkyl, and dialky!;
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30 63. A nethod for treating cancer in a warm bl ooded ani mal, conprising
admnistering to the animal an effective anount of the conpound of claim
1. 64. A wethogh20dr treating acute respiratory distress sSpaarusaB1d9n3 a
war m bl ooded animal, conprising admnistering to the aninmal an effective
anount of the conpound of claim1l. 65. A method for treating an
inflammatory di sease R, Bnd@R M MaRLRBHE Seldtat FBih theQRIP Cordisthg of ﬁa%gad nRSnL@Rser ing
to the aninmal an effective anmount of the conpound of claim 1.

02/ 094203 PCT/ USB2P1%9NRR:66. The net hod of clai m 65, wherein the
inflammatory di sease g, % ssgh&Srofidnd dr&ﬁ‘c&ﬂ@@tlr@roPLmizﬁPD@(L@NRM —c(&b?]dd)&legﬁi
arthritis, osteoarthritis, Inflamratory bowel disease, and

met hod f or treatanch@s an aut oi mmune di sorder in a warm bl ooded anl mal ,
conpriskng adm nisteyi I i pund
of cl ai E’l 1. 5 68. Thg%ﬁéé?r% r%pg??ﬁeﬁ@é??avﬁgé@iqné yrﬁlgﬁ%k‘%fn J&gl so

is selected frorsul!stvtetedglatbﬂparaloﬁwismwdwgm afylatkyla bubstiseed alsfalmirahetmttlemiuhslltp!%
scl erosi s. 0

war m bl ooded an'ﬁet%&ﬁlgche e?orcgc?eglgﬁ e §db§ﬂlt{&rhele [%glk){l PR Eh?j tﬂel‘i”‘to%eftt}er wthI % e
amount of the cmmpgﬁnratstmdcﬁwrndhahegmrmattaﬁiad foﬁmmetbmczycl’eorrsubtmutewaerwgclangl ogenesi s

in a warm bl ooded ani 1.0l st erd
ef fective anmount of t é T ﬁgoun"ﬁﬁ%@%“fgﬁm%%.a o%*yﬂ%ul#@ytﬁ%g!k;@,%ﬁl ?Sr[}ﬁesgp']f}%g&a
di seasd0associ ataqdalkybi smbstlmled aylalky | heterocole tsulstifuidd hetaredyde, iheteracyalealkyt &rldcolzbéitdted

ani mal , corrpr|5|h g k|ster| ng to the aninmal an effective anount of the
corrpound of cl ai"iFPey lﬁ ?We met hod of claim 71, wherein the disease is

Cushing's disease. 7Ry ié\seediddorbnf ¢he gi@fpe@hmgg @ hpdgezen, ztIH?atsumdtUd aitkgs aryl F

activity, conprisin tin e cont in

and detbet | gt RESHIRY FilyriAh e Tbisd A01aR TRSE SLombES e tare HrRO R,
differential abighd édﬁstlﬁjiedih&ero@/abdll@pdy to bind MF. 74. The nethod of claim
73, wherein the antib X\ is . a m)nocl onal antibody. 75. The nethod of claim
73 wheléin MF incl ud‘@% £ B9YWAthak ot ei ns, nutants or variants thereof. 20

76. A nethod for using antmm@}%ya}bgaﬁlbngen@swr@nﬁué pREALRE afBR leRIboth Bydréyeh, 6@8i Ng
for an agent that nodulates thé activity of a pol ypeptide, conprising:

contacting the pol yp@&soenandy is nC(50)9GE%Est ed nodul ati ng agent, contacting
the polypeptide wth a mEQglneiHEnyARES msdmemﬁwanddﬁs@%thmogerﬂxﬁsfﬁyg%ntah@l

activity of the pol ypeptlde relatrve to a control conpound
having a structure: Yis-NO;

20 ' Rs is not -CH,CH,OH when Ry is hydrogen or methyl, R; is 7-chloro, Rs is
hydrogen, X is oxygen and Y is -C(=0)OCH,CHj; and
R4 is not methyl when Ry is methyl, Rz is hydrogen or 7-chloro, Rs is hydrogen, X is
oxygen, and Y is -C(=0)OCH,CHs.

60. A method for treating inflammation in a warm-blooded animal, comprising administering to the

25  animal an effective amount of the compound of claim 1.
61. A method for treating septic shock in a warm-blooded animal, comprising administering to the
animal an effective amount of the compound of claim 1.
62. A method for treating arthritis in a warm-blooded animal, comprising administering to the animal
an effective amount of the compound of claim 1.
30 63. A method for treating cancer in a warm-blooded animal, comprising administering to the animal
an effective amount of the compound of claim 1.
64. A method for treating acute respiratory distress syndrome in a warm-blooded animal, comprising
administering to the animal an effective amount of the compound of claim 1.
65. A method for treating an inflammatory disease in a warm-blooded animal, comprising

35  administering to the animal an effective amount of the compound of claim 1.
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R& N ))n N~~Y R21 R3/ N X-R or a stereoisoner, a prodrug, or a
phar maceutically acceptable salt thereof, wherein: X is oxygen or sulfur;
-194 WO 0200242063 PCT/ US02/ 16963 Y is selected fromthe gromwsenm®ssti ng of
-NO -N02, -C(=OR5, -C(=0)OR5, - C(=O NR5R6, -NR5C(=0 R5, -NR5SO2R5, and
-S(0)mR5; Zis -CH2- or -C(=0)- mis O, 1, or 2, 5nis 0, 1, or 2, with

t he proviso thatg vWighethod & cidim 68, Wrﬁrern@(e-rﬂﬂammatﬁﬁdlhe%sesl%éi‘é&ee‘ﬂorﬁ fh@@?obﬂl%nﬁs"tlﬂgm
consi sting of hydrogen, alkyl, substituted , aryl, substituted aryl,

aryl al kyl , Oéfl]%‘ﬁ‘?ﬁold@ haigs, afrtcgﬂamnkg/lnﬂam@toyrb@wg}élﬁ%ase skasthineut ed het er ocycl e,
het er ocycl eal kyls7, ©mettdlp b fréé?u?gd arheahﬁfrrﬂfﬁb(é: liR&hdtYih- a ‘Waﬁﬂ !ﬂéldded @RRal, comprising

R R'N(CH2), wherein x is to 4, and wherein R and are i ndependent|y
sel ect ed f dTinisteriag @rtmiﬂ@tﬁﬁ§ﬁ@tlYeW@0M offigcerarpunt of elpiry| | substl tuted al kyl,

aryl, 10 arylal léé’l'rheﬁépﬁﬁc} ftclﬂlfne?ﬁ eendleatlor g\ﬂﬂﬁeﬂo%ylgg ecteiﬁﬁ?/fﬁﬁbgﬁdﬁ %nSﬁtl[l

het er ocycl e, heterocyc ea Ky stitute terocycl ea
R2 and R3 af@betaﬁeﬁlﬂmwmmuﬂlplsedlmsﬁed fromthe group consisting of hal ogen

bR o o e M T e ¥ink.n SR RO & MrifB4Rs SRA, Shihdiing

i ndependentadrylmsterlngtottlmchnﬁrtatameﬁévevegm\ompofmmmemmndmclanfn 1thydr ogen, al kyI
substituted al k¥ cyc tﬁ&d’ fgr c%?r %S{né%é‘gcp%e%g%qn a lbf%!)c}é anlmau&)ﬁ%ﬁs glagrﬁlplstermﬂ éo

aryl al kyl , heter erocycle, terocycl
substi tQt edwehamelraoef;erciweammy\tqfthenorﬁburaimdclﬁmtaken together with a ni t rogen
atomto which t ed forma hgterocceor

et or ooyl er 20/ RA MERiERERe Ara taary SR e arebrTr SRt e boose
substi tut ednlﬁihl}@hpnsmg wdminisianpg foitelahitel aa efdctive ambunt @l thls gdbmposnds tlaih at ed
arylalkyl, heterpcycle, sybstituted heterocydl & igierocyel eal kyl, and
73. A method for detecting an agent that modulates MIF activity, comprising:
15 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.
20 76. A method for using antibody binding as a surrogate marker for screening for an agent that
modulates the activity of a polypeptide, comprising:
contacting the polypeptide with a suspected modulating agent,
contacting the polypeptide with a monoclonal antibody, and
detecting a differential activity of the polypeptide relative to a control.

25 77. A compound having a structure:
R4

\z

J»,

X

R,—— k /
/ / X_R1

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:;

X is oxygen or sulfur,
-194-



het erocycl eal kyl ; and R8 is selected fromthe group consisting of hydrogen,
al kyl, substituted al kyl, aryl, substituted aryl, arylalkyl, substituted

aryl al kylwoheverexycl e, substituted heterocycl e, heterocyelCeaiskyices 25 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, X is oxygen, and Y

is -C(=0) OCH2CH3; R4Y| 8 @@&te@%mythe\@#bﬁg c8n3|s't|r$g ety +NC532 @{ZA RE3-GE@ORQth
hydrogen, X is oxy IS not - CH2CH when R, i s
hydrogen or met A0 '??561‘@5(7‘(-@}350["6550@3 34“%-3 ﬂ{wﬁ? ogen, X |s oxygen and Y is
- O)OCHZCHB and Ré,squ;Hp_cg,_ag@hyl when R, is nethyl, R2 is hydrogen or
7-chloro, R3 is hydrogen, X is ‘oxygen, and Y is -(( O)OCHZCI—B 35 78. A
conmpound haV| ng a st WU%Q 4re2 - 195 WO 02/ 094203 PCT/ US02/ 16963 R4 NZ ))n

N2 Y'sR* TP, ofs SHERERbRBTE whfn BEOAE Ugcppr @ pharmaceut | caly

accept abl e salt thereof I'S oxygen or 5Yis selected
fromthe gr oup consi &t |Isngele$ted fii@, the NDGup  coGx(istin) %hydit@én;ca)kﬂ%ubsﬂtut@( 2lKY NRYRG

- NRSC(=0) RS, ﬁ?@@a@%@g%@uf&@ﬁa %IKYI ﬁ}etegg%fé suﬁm&‘eﬁ haerocgycl? E\El]e%cyclegfkﬁ S

1, 10 R is sel group ¢
substituted al kyt subsmu;eti hetereuyhieaﬂhylt didliytl aralrRAR"N(Cit) | wﬂelwix is Etolésand Mhereni R and R"

arylalkyl, het e%r%CsXc%pendenﬁy se%ecked L*romqhehger'E)l(f:far c%%g &lng of hy%Fo(gaern(,)%Mﬁ,l s%glslti&ﬁ&/ah alkyl, aryl,

10 arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, substituted
heterocyclealkyl, and dialkyl;

R, and Rj 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)NRsRs, -C(=0)ORy, -C(=0)R;,

15 and Rg;

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 Rs taken together with a
nitrogen atom to which they are attached form a heterocycle or substituted heterocycle;

20 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

Rs is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalky!, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl,

25 and substituted heterocyclealkyl;

with the provisos that:

Rs is not hydrogen or methyl when Ry is phenyl, Rz and Rsare both hydrogen, X is
oxygen, and Y is —-C(=0)OCH,CHj;
Rs is not methyl when Ry is methyl, R2 and Rz are both hydrogen, X is oxygén, and

30 Y is =NO2;

Rs 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,CHjs; and

R4 is not methyl when Ry is methyl, R, is hydrogen or 7-chloro, R; is hydrogen, X is
oxygen, and Y is -C(=0)OCH,CHs.

35 78. A compound having a structure:
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or substituted heterocycleal 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 sti myomk/otweds ogen, al kyl, substituted al kyl, aryl, a&cylwsbkydoss
substituted arylal kyl, heterocycle, substituted heterocycle,

het er ocycl eal kyl, substituted 15 heterocycleal kyl, and dialkyl; R2 and R3
are independently selected fronryhe group consisting of hal ogen, -R5, -OR5,
- SR5, and -NR5R6; R4 is selectéd fromthe group consi sting of -CH2R7,
-C(=O) NR5R6, -C(=0)OR7, -C(=0)RWN.__and R8; 20 R5 and R6 are independently
sel ected fromthe group consifstingfof hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, aryl IkygéJsubstituted aryl al kyl, heterocycl e,
substituted heterocycle, heterg JFeaIkyI, and substituted

het erocycl eal kyl; or R5 and R6 faken together with a nitrogen atomto

whi ch they are attached f ycl e or substituted heterocycle; R7
rng of al kyl, substituted al kyl, aryl,
substituted aryl, 2%R.apyl al sbibstituted aryl al kyl, heterocycle,
substituted heterocycle, [ al kyl, and substituted

het erocycl eal kyl ; and R&ji s sel Bct ed ¥Tof t he group consisting of hydrogen,
al kyl, substituted al kyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl, heterocycle, substituted heterocycle, heterocycleal kyl, and
substituted 41%%@‘38%%? Readrygy 9 phargsenignlly a9 '“b%tﬁ?fw@é@%:lG%B with the
provi sos that: R4 isxndxydelersa@en or nmethyl when R is phenyl, R2 and R3
are both hydrogen, X is oxygen, and Y is TCX:C?CI}QC}B; R4 i s not nethyl
when R1°is nethyl, RY EntflerBd dp@ HetarPunyarsstiean of xNQ.s—Ney getiOReNdCEQORs i 5
-N02; R4 is not 4%ﬁ§%? j r methyl, R2 is 7-chloro, R3
is hydrogen, XC§S oxyggﬁ%gﬁgﬁ%5$§£§g?¥ﬁgg%?@%fB; and R4 is not nethyl when
Rl is methyl, R2 is Bygén or 7-chloro, R3 is hydrogen, X is oxygen, and
Y is -C(=0) OCH2CH3. 10.79.,%he conpound of Claim 78, wherein R is

_ NCH2CH2CH2N( CHB) 2. 8D 'Th& compound of O aim 78, wherein X i s oxygen. 81.
The conpound of d ai ms7/il8, wherein Y is -C(=0 OCH2CH3. 82. The conpound of

Caim Y& . Wherein Y RP is [s\ge%ted 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
15 heterocyclealkyl, and dialkyl;
Rz 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;R;7, -C(=O)NRsRs, ~C(=0)OR;, <C(=O)R;,
and Rg; ‘
20 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,
25 arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted
heterocyclealkyl; and
Rs 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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S\ 83. The conpound of Caim?78, wherein R4 is o 1--11/ or o . 15 84.
The conpound of Claim78, wherein R4 is ol / or o 85. A conpound having a
structurewOR4/0948@3 ))n N Y R 2 R3 N X-R or a stereoi sorer/Usa2/pivesir ug, or
a pharmaceutically acceptable salt thereof, wherein: 20 X is oxygen or
sulfur; Yis -C(=0OCH2CH3; Zis -CH2- or -C(=0)-; mis 0, 1, or 2; nis

0, 1, or 2, with themmmyb@mogmatt when n is O, Z is -C(=0)- -197 V\D
02/ 094203 PCT/ Us02/ 16963 is se ected fromth I? ?e':g COI’]SI sti n?
hydrogen, al kyl, substi tutRelﬂ ngfjhiygrpgen girathy! W@UBS‘FP enyhet and Rgare bajyh dé‘PQES‘fIX s

substituted ar yI al kyloxygaeg,ﬂr\qu(gL@ocg;@mtl tuted het er ocycl e,
het er ocycl eal kyl or substituted heterocycl eal kyl,

R R'N(CH2) 1, wherein x i s Reispg methylyvhgn Rriepetivh RRa”dzﬁQGe R"th Xﬁ’f‘@eﬂ K érepstEnd | y
sel ected fromthe graqupgpnsisting of hydr ogen, al kyl, substituted al kyl,
aryl, 5 arylalkyl, substituted arylal kyl, heterocycle, substituted

het erocycl e, heterocycl ealRkya not sGHSHHQ ﬂVéQi‘ Rh@t@‘ﬂ@ﬂ?pcﬂ'éﬁfﬁfwyﬁz isafrehlom, &K1

R2 and R3 are |ndepeg%(;'%%y(lss&@%ﬁgmgra%bgﬁ%@,gghbo consi sting of hal ogen

-R5, -OR5, - SR5, an I's sel ect'e romthe group COI’ISIS'[II’I%(
-CH2R7, -C(=O NR5RG, -(C( @;@mtmetwwhe) fR7s, methyt Rai blydregen cmz cipiol RRB hydregen, X is

|ndependently sel ect onS|st|ng of hydrogen, alkyl,
substituted al kyl, %&g&{sugt?q% nggﬁyl aryl al kyl, substituted

aryl al k91, het er7&c§heIcenposwmwlaltndﬁefdlereln@h BFN@%H@HM@&M ocycl eal kyl, and

substituted het ken together wwth a nitrogen
atom to which t%g;ﬁé%ﬁg“ﬁy %Ia'% %&gﬁqhﬁ%i gcycl e or substituted

het er ocycl e; 81. The compound of Claim 78, wherein Y is -C(=0)OCH,CHs.
82. The compound of Claim 78, wherein Y is —-NO..

S, s \
83. The compound of Claim 78, wherein R4 is Oﬁ/E) or o >/,
8 >
15 84. The compound of Claim 78, wherein Ry is o / oro /.

85. A compound having a structure:
Ra

\z

J»

X

R,—1— k /
/ / X_R1

or a sterecisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:
20 X is oxygen or sulfur;
Y is -C(=0)OCHCHj;
Zis -CHy-or -C(=0)-;
mis0,1,or2;

nis 0, 1, or 2, with the proviso that when n is 0, Z is -C(=0)-;
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15 R7 is selected fromthe group consisting of alkyl, substituted al kyl,
aryl, substituted aryl, arylalkyl, substituted arylal kyl, heterocycle,
substi t utwo oketeodcycl e, heterocycl eal kyl, and substit ut e@CT/US02/16963

het erocycl eal kyl ; and R8 is selected fromthe group consisting of hydrogen,
al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl, substituted

aryl al kyl, heterocyclgg,s §éléb‘€efd' front el gﬂ&lpeéoﬂﬁéﬁﬁé Qf hﬁﬁg@ﬁ oswplse@hthtyd alkyl2@ryand

substi t ut ed het erocycl eal kyl ; with t h)(row sos t R4 is not hy droglen or

t
met hyl when R, iS&sphendy., aWY'aH@StR@d@fY@ Beteronyeler Bigetiutedpigrocyse; hetewrysal! R4
I's not - CH2CH2Og, éﬁfﬂé?lfhteﬁzhetérﬁcyglklﬂ{yf@@ﬂl Qfd RN r \Werélrﬁ( id 2 o HaQherBR R gnd R25

hydr ogen, and X I s oxygen; I's not methy R i1s nethyl, R2
hydrogen or 7- cﬁledﬁdj?PeWJ@“Y selepedriomethe g@uriconxisting Obk)gd@éﬁ?ﬂ ayy. SU‘Pﬁ'&'teé(ﬁhﬁban of
Cl aim 8%, wherei | e 0 S
Core and n s e SpARYEEyaRncbiGET RGN Rericich, Bokp ok O] el
or o . 89. Theheianwdmﬂdlwfdd@kw m 85, wherein R4 is o | /] or o. 90. A

corpound havi ng 2 St gl Sie s 98N QRLAIHANTeFET) 0B APRAgn e or) L
mer, a prodru

NY R2R3NXR or“a stereo Irmac utlca
acceptabl e salt SRhemdecblR,r,Rs,\Aherel n. Xis oxygen or sul fur 5Yis sel ect ed

]j rN%?CE 28) gRg?uPN%g ggé%k@gﬁcggd_f@%e g‘ngg ;%Onsi-st% %Pldlq-éRn l&ié)ﬂk%S—C(ﬂ)&,:—@(w R6

10 and Rg;

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 Rs taken together with a
nitrogen atom to which they are attached form a heterocycle or substituted heterocycle;

15 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

Rs is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl,

20 and substituted heterocyclealkyl;

with the provisos that: '

R4 is not hydrogen or methyl when Ry is phenyl, R; and Rz are both hydrogen, and

Xis oxygen;

Rs is not -CH,CH,OH when Ry is hydrogen or methyl, R, is 7-chloro, Rs is

25 hydrogen, and X is oxygen; and

R4 is not methyl when R is methyl, R; is hydrogen or 7-chloro, Rs is hydrogen, and

Xis oxygen.

86. The compound of Claim 85, wherein X is oxygen.

87. The compound of Claim 85, wherein Z is -CH-and n is 1.

S, S \

30 88. The compound of Claim 85, wherein R4 is Oﬁ)i) oro =/ .
o} fo) \

89. The compound of Claim 85, wherein R4 is oj)i} oro =/,

90. A compound having a structure:
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Zis -CH2- or -C(=0)-; mis 0, 1, or 2, nis O, 1, or 2, with the proviso
that when nis 0, Zis -C(=0)-; 10 RL is -NCH2CH2CH2N(CH3)2; R2 and R3 are
i ndependemolog/osebrct ed fromthe group consisting of hal ogeaT/USRE16960RS, -
SR5, and -NR5R6; R4 is selected fromthe group consisting of -CH2R7,

-C(=O NR5R6, -C(=O OR7, -C(=OR7, and R3; 15 R5 and R6 are independently
sel ected fromthe group consistrpg of hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterdeycleal kyl, and substituted

het erocycl eal kyl ; or R5 and t aken together with a nitrogen atomto

whi ch they are attached form|a hetgrocycle or substituted heterocycle; R7
is selected fromthe group cofsiy, i'Ag of alkyl, substituted alkyl, aryl,
substituted aryl, 20 arylal kyl, substituted aryl al kyl, heterocycle,
substituted heterocycle, cl eat kyl, and substituted

het er ocycl eal kyl ; and d fromthe group consisting of hydrogen,
al kyl, substitut ed alReyty— ar substituted aryl, arylal kyl, substituted
arylalkyl het er ocycl e, N het erocycl e, heterocycl eal kyl, and
substituted heterocycl eabkyl. 25 91. XheRconpound of O aim 91, wherein Z is
-CH2- and nis 1. 92. The conpound of Caim9l, wherein Y is

-C(=0 OCH2CH3. 93. The conpound of Claim91, wherein Y js -NOQ2. -199 WO
02/ 094203 PLEIRERFIM6IRaIuIEE Pbﬂmacﬂ’i@a”&6%@%3%\*‘9@%“%@1 wherein R4 is o
|l / or o . 95. Tb@s@@qgﬁgmm,rof Claim9l, wherein R4 is ol | or o.

96. A corrpound havi n% ucture: R4 NZ N )? Y R
is selected from the group consisting of -NO, -NO;, —-C(=0)Rs, -C(=O)ORs, -

C(=0)NRsRs, -NRsC(=0)Rs, -NRsSO:Rs, and -S(0O)~Rs;
Zis ~CHz-or -C(=0)-;

mis0,1,or2;

nis 0, 1, or 2, with the proviso that when nis 0, Z is -C(=0)-;
10 R1 is =NCHyCH2CHoN(CH3)z;
Rz and R; are independently selected from the group consisting of halogen, —Rs, ~ORs, ~
SRs, and —NRsRs;
R4 is selected from the group consisting of -CH:R7, -C(=O)NR:sRg, -C(=0)OR;7, -C(=0)Ry,
and Rg;
15 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 Rs 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,
20 arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, and substituted
heterocyclealkyl; and
Rs is selected from the group consisting of hydrogen, alkyl, substituted alkyi, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl,
and substituted heterocyclealkyl.
25 91. The compound of Claim 91, wherein Z is -CH-and nis 1.
92. The compound of Claim 91, wherein Y is ~C(=0)OCH,CH.
93. The compound of Claim 91, wherein Y is -NO,.
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2 RBNX-R 5 or a stereoisoner, a prodrug, or a pharmaceutically
acceptabl e salt thereof, wherein: X is oxygen or sulfur; Yis -N02; Zis
-CH2- or wO((020%4203 10 mis 0,1, or 2; nis 0, 1, or 2, w PaTU$2/piv6yi SO
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, heterocycle, substltutI het ero | e,

het er ocycl eal kyl r subst cleal kyl , dialkyr, and R R'N(CH2) x
, wherein x is 2% eﬁ"“"‘&l‘n@%ﬁ'@'f”&rﬁﬁe'“%ﬁ% &F 8~ fdependent | y sel ect ed
fromthe group consisting of hydrogen, alkyli, substitiuted al kyl, aryl,

aryl al kyl, substituted arylal kyl, heterocycle, substituted heterocycle,

het er ocycl eal kyl, substituted heterocycleal kil ,y and dyI; R2 and R3 are
i ndependent |y s@ﬁeﬁﬁémﬁou@mfﬁlh@%r\lﬂa@n@@ﬁs whsbalogen, -R5, -OR5, -

SR5, and -NR5R6; 20 R4 is selected fromtheigroup consisting of -CH2R7,
-C(=O NR5R6, -C(=0Q C(=0)R7, and R8; R5 and R6 are independently

sel ected from t e éﬁwmﬂﬂﬂbﬁﬁbéﬁmﬁyﬁbf hydrogen, al kyl, substituted alkyl,

aryl, substituted aryl, arylalkgl, substituted arylalkyl, het er ocycl e,

substituted heterocycle heter¢cyc|ealky| and substituted
heterocycl eal kyl ; or R5 and R6_Naken together wth a 25 nitrogen atomto

whi ch they are attached form@ het rocycle or substituted heterocycle; -200

WO 02/ 094203 PCT/ US02/ 16963 4£:i§éEFIected fromthe group consisting of

al kyl, substituted al kyl, arym Stituted aryl, arylalkyl, substituted
aryl al kyl, heterocycle, substituted heterocycle, heterocycleal kyl, and
substituted heterocycl eal ; and Rsyis selected fromthe group consisting
of hydrogen, al kyl, sub |, aryl, 5 substituted aryl,

aryl al kyl , substitut & eterocycl e, substituted heterocycle,

het erocycl eal kyl, and f et erocycl eal kyl; with the proviso that
R4 is not methyl when Rg,iS netPyl, Re—aRd R3 are both hydrogen, and X is
oxygen.5

or a stereoisomer, a prodrug, or a pharmaceutically acceptable salt thereof, wherein:
X is oxygen or sulfur;
Y is =NOy;
Zis ~-CHzy-or -C(=0)~;
10 mis0,1,0r2
nis 0, 1, or 2, with the proviso that when nis 0, Z is -C(=0)-;
Ri 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”
15 are independently selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl, substituted
heterocyclealkyl, and dialky};
Rz and R; are independently selected from the group consisting of halogen, -Rs, -ORs, —
SRs, and -NRsRs;
20 Ry is selected from the group consisting of ~CH2R7, —C(=O)NRsRs, -C(=O)ORy, =C(=O)R;,
and Rg;
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 R taken together with a

25 nitrogen atom to which they are attached form a heterocycle or substituted heterocycle;
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97. The conpound of Caim 96, wherein R is -NCH2CH2CH2N(CH3) 2. 10 98. The
conpound of Claim 96, wherein Xis oxygen. 99. The conpound of C ai m 96,
wherein Av0924092@3 and n is 1. S S 100. The conmpound of C acmu®62/16abkr ei n R4
isol / or o. 101. The conmpound of Claim96, wherein RA is ol / or o
102. A compound having a structure: R4 NZ ))n NY R 2 15 R3 N X-R or

a stereoi soner, a pr fRQ“’sUﬁlect@d féh fhb@ronasmgﬂng@f Liw, %G&ﬁ@tﬁ@ﬂkﬁ? aBRlstbstitiked e9f .

wherein: Xi s oxy en or is selected fromthe oup consi st ng of
“NO, -N02, -C(=@pREyl su@c'wtssi emdslkvl hetzrecvde «seysmmskbetefomwemvﬂ@'kvl 3Bt
and - S(O)mRS %etb,gcyu%pa,gr - C(=0) - mis 0, 1, or 2, nis 0, 1, or 2,
with the proviso that when n is O, Z is -C(=0)-; R is selectedfromthe

group consisting of Mydy sefested fomcihe, greupbeonsisting of hedraagn.  allegk ysbstituteds alkyl, aryl,

substityted aryl S
substi t gt ed het é’rjbc?@g/tg# &M l%yla*kgrégg?/@ EH %EW %M%@c%%\obsgﬂg%%gﬁéz?&%&épﬁ%g?r% ((;)Iezallk16963

or substituted hedwb&t@;edlhetapwyealkyhn al kyI and R R'N(CH2) X-, wherein x is 2

to 4, and wherein R vfﬂﬁ'fﬂe FfﬁWﬁo"i‘ﬂa?& IQ&FI{B%M@ :Iﬁ(ls ﬁ@ﬂhgcﬁtz%ﬁd Fﬁaa@%})t'h Ff('dr«%érp 4R X

consi sting of hydrogen, subs
substituted arylisdxyggh., heterocycle, substitut ed het er ocycl e,

het er ocycl eal kyl ter e ialkyl; 5 R2 and R3
are i ndependent IQ’{I 131;4'%@&0 Oh%atofela'm%%’h@egﬁlgﬁ% @é(:)rfﬁl-I%CHqﬂéH gf hal ogen, -R5, -ORS,
- SR5, 18nd - NR5R8.; The compound of Claim 96, wherein X is oxygen.

99. The compound of Claim 96, wherein Zis ~-CH>-and nis 1.

S, 3 \

100.The compound of Claim 96, wherein Rq is Oﬁ)i) oro =~/ .
§ B

101.The compound of Claim 96, wherein Rs is o / oro ~/ .

102.A compound having a structure:
R4

15

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(=0O)Rs, -C(=O)ORs, -
20 C(=O)NRsRs, -NRsC(=0)Rs, -NRsSOzRs, and —S(O)xRs;
Z is -CHz- or -C(=0)-;
mis0,1,0r2;
nis 0, 1, or 2, with the proviso that when n is 0, Z is -C(=0)-;
Ri is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,

25 substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl
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Sg3\\ oR4is selected fromthe group consisting of ol , o, o ( , and
0 R5 and R6 are independently selected fromthe group consisting of

hydr ogen,walokpb4203 10 substituted al kyl, aryl, substitutedprampisp2/ags al kyl ,
substituted arylal kyl, heterocycle, substituted heterocycle,

het erocycl eal kyl, and substituted heterocycleal kyl; or R5 and R6 taken

together with aoréﬂjbétifu&@ﬂéler@éyé]éﬁlﬂypdlm ey RM(&CH@{—ewr@teunaa@m 4f§Hleh§eln R’ and R"
heterocycl e or substituted heterocy cle; R7 Is selected fromthe
éﬁ‘%‘l alkyl |

consi sting of al@ryindepargerdly jselepted drogy tR‘S/BrO“PaF%’/‘F'St'”%GBEXdFOB‘iﬂ allgylagubstitute
substituted ar y|a?y|a|RW subSRiAr HANGI, ‘?\eter%W@I%t substhed H@ﬁ%&ﬂéﬂﬁ@ﬂer@@yclealky! substituted
het erocycl eal kyl, and substituted 15 heterocycleal kyl; and R6 i s sel ected
fromthe group @@W@?Yé'?ﬁ‘ﬂbar@fd'apiydrogen al kyl , substituted alkyl, aryl,
substitygted aryl, BR:ZQM% are |§dé9¢§1tdér{tl§"§é?ééte@'fr¥rh l@)ﬂu c&?gtﬁ? QF%%&] —Rs, —ORs, —
substituted heterocyc het er ocycl eal kyl, and %stltu

het er ocycl eal ky|SRs,§@3-NRFR§ conpound of C aim 67, V\/nerel nR is

- NCH2CH2CH2N( CH3) 2. 20 104. The conpound of C ai mg,
105. The conmpound of Claim8, wherein Z is -CH2- jan
conpound of O ai m 67 Re {uielpcsd frony the grouggongisties gfip iz~ 1.
Claim2, wherein Y is -N02. 108. The conpound off cl aim 92, wherein the
structure conprises: _-202 WD 02/094203 PCT/ US02/ 16963 XXF (N ) N O 0CH3
aN, O N H3C 11 9. The conpound of claim 92, wherein the structure
conprises: C o Q C11-\CH3

Rs and Rs are independently selected from the group consisting of hydrogen, alkyl,
10 substituted 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 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
15 heterocyclealkyl; and
Rs is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl,
and substituted heterocyclealkyl.
103.The compound of Claim 67, wherein R is -NCH,CH2CH;N(CH)z.
20 104.The compound of Claim 2, wherein X is oxygen.
105.The compound of Claim 8, wherein Z is -CH-and n is 1.
106.The compound of Claim 67, wherein Y is -C(=0)OCH2CHs.
107.The compound of Claim 2, wherein Y is —-NO,.

108.The compound of claim 92, wherein the structure comprises:
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N OH 3 C CH3 110. The conpound of claim 92, wherein the structure

conpri ses:

-203 WD 02/ 094203 PCT/ US02/ 16963 ya

O'iH3 O (N N O 0CH3

ON ~N HvBo@os€bi8 111. The conpound of claim 92, wherein PO/ ESIZ/USbUr €

conpri ses:

Il O0C)0C 0O/\CH3 NONHCZ \CH 3 112. The conpound of

claim92, wherein the structure conprises: -204
PCT/ US02/ 16963 F O\ | (N N G OCH3 NON

o)

[:Ni]
N 0O
@@i‘m‘a
=
N" 0

N\
He' o CHs

WD 02/ 094203

109.The compound of claim 92, wherein the structure comprises:

Cl

0

[:N:]
N o
X 07 eH,
~
N" o

No
HSC/ CH,

110.The compound of claim 92, wherein the structure comprises:
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/



113. The compound of claim92, wherein the structure conprises: 0" CH3 y'a
O(N) NOC OCH3 NO /N~ H3C'3 114. The conmpound of claim 92, wherein
t he strucvoneosopri ses: -205 WO 02/094203 PCT/ US02/ 1696BCcT@S®/(™3 N O
OCH3 N ON HC~- CH3 115. The conpound of claim 92, wherein the structure
conprises: a G (N NOC OCH3 NO-~N H3C", CH3 116. The conpound of
claim92, wherein the structur coasgri ses: -206 WO 02/094203

PCT/ US02/ 16963 CI YO, O CH,

0
[Nj 0
XY 07 eH,

@j\/k
N 0
N

V2R
HC  CHs

N

111.The compound of claim 92, wherein the structure comprises:

I\

° 0

N

[Nj 0]
Ci
™
~
N 0

No
He o~ CH,

3

112.The compound of claim 92, wherein the structure comprises:
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(NN NOHICOCH3 NO HCN', CH3 11 7.The conpound of claim 92, wherein
the structure conprises: C yal O(N NOC OCH3 NO /N', H3C CH3 118.
The conpowod2094203 ai m 92, wherein the structure conpri sesPCTARIY 10063
02/ 094203 PCT/US02/16963 O1 \ O (N N O JL&CH3 N O H3C- CH3 11 9. The
conpound of claim 92, wherein the structure conprises: O (N) N O H3C OCH3
O--~ NCH3 '"H3 120. The conmpound.of gl aim 92, wherein the structure
conprises: OS N o

o)

[Nj
N O
Cl
™
o
N" "o

N\
He

113.The compound of claim 92, wherein the structure comprises:

N

CH,

0]

[Nj
N~ O
o]
o™
s
N 0o

N{

HC  CHs

114.The compound of claim 92, wherein the structure comprises:
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NOHIC YOCH3 N/CH3 ONGCH3 5 121.The conmpound of claim 92, wherein
the structure conprises: -208 WO 02/094203 PCT/ US02/ 16963 0 NCH 3 (N N
0 H3C O/ Mgbid2/0M28 N-CH3 | 122. The conpound of cl ai m 92, painarse/mshe
structure conprises: / C O\ Cl (N NO 11+ N, ONO NCH3 | CH3
123. The conmpound of claim 92, wherein the structure conprises: -209 WO
02/ 094203 PCT/ US02/ 16963 \

|

o)
S

[Nj
N 0
CE\IKOA‘”“
~
N o

N\
He o CHs

115.The compound of claim 92, wherein the structure comprises:
Cl

o
Cl

[Nj
N O
Cl
WOA%
/
N~ O

N\
H3C/ CH,

116.The compound of claim 92, wherein the structure comprises:
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cOo\VdAd (N NOHCIT \\ 0OCH3 NO NCH3 1 CH3 124.The conpound of
claim93, wherein the structure conprises: OS (N NOII+. N ON
N--CH 3 WO oohBdP5. The conpound of claim 107, wherein thecstusoniase
conprises: -210 WD 02/094203 PCT/US02/16963 1 \ OO0 (N NOIIl H3C\
N', O- NO 126. A method for reducing MF activity in a patient in need
thereof, conprising admnistering.to ghe patient an effective amount of a
conpound having the structure: R

H,C

N ~
Hsc/ CH,

117.The compound of claim 92, wherein the structure comprises:
Cl

N 0
Cl
T
=
N" o

N\
Hc' CH

118.The compound of claim 92, wherein the structure comprises:
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N~~Y R2R3/ N X-R

Y

-C(=0)-; mis 0, 1, or

al kyl, substituted al kyl

aryl al kyl, heterocycl e,

2

S

substituted heterocycl eal kyl,
4, and wherein R and R

consi sting of hydrogen,
substituted aryl al kyl,

a
he

het erocycl eal kyl , substituted

02/ 094203 PCT/ US02/ 1696
group consisting of h§
fromthe group consis

o

R8: 5 R5 and R6 are indépentientQy selected fromthe group consisting of

5 or a stereoisoner, a prodrug, or

a

-NR5S02R5, and -S(O)mR5; 10 Z is -CH2- or

))n

phar maceutically acceptable salt thereof, wherein: X is oxygen or sulfur;
i s sel ego@dodaemn t he group consisting of -NO -N0O2, -C(2OrR502/1633=0) OR5,

C(=0) NR5R6, - NR5C(=0) R5,

s 0, 1, or 2, with the proviso that when nis
0, Zis -C(=0)-; R is selected fromthe group consisting of hydrogen,

ndependent |y sel ected fromthe group
substituted al kyl, aryl, arylalkyl,
ygle, substituted heterocycle,

eterocycl eal kyl, and dial kyl; -211 WO
R3_are i ndependently selected fromthe
R5,O-OR8s - SR5, and -NR5R6; R4 is sel ected

CH2R7, -C(=0) NR5R6, -C(=0) OR7, -C(=0)R7,

hydr ogen, al kyl, substituted a\kyl, aryl, substituted aryl, arylal
het erocycle, substituted heterocycle,
het erocycl eal kyl, and substituted\peterocycleal kyl; or R5 and R6 taken

substituted arylal kyl,

together with a nitrogen atomto whi

they are attached forma

kyl ,

heterocycl e or substituted heter'8€ycle® R7 is selected fromthe group

consisting of alkyl, substituted al kyl, ‘aryl, substituted aryl, 10

aryl al kyl , substiil$.Thesompouyd citlkini92, whereie the siyuctuee comprisest i t ut ed het er ocycl e,
heterocycl eal kyl, and substituted cheterocycleal kyl; and

0]
N

H.C
| wOA%
Z CH
N O/\/\N/ 3
\
O-|3

120.The compound of claim 92, wherein the structure comprises:

O

[:N:] @)
H.C
7z CH
N O/\/\N/ 3
\
CH

N
\ S

N

3

121.The compound of claim 92, wherein the structure comprises:
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S Y ed heterocycle, heterocycleal kyl 15 or
dral kyl, and R R"N(CH2)1, wherein x is 2 to

and



R8 is selected fromthe group consisting of hydrogen, alkyl, substituted
al kyl, aryl, substituted aryl, arylalkyl, substituted aryl al kyl,
het er ocycWwe,02euh26d i t ut ed heterocycl e, heterocycleal kyl, aow/Uusobs®sd ut ed
het erocycl eal kyl ; 15 with the provisos that: R4 is not hydrogen or nethyl
when R, is phenyl, R2 and R3 are both hydrogen, X is oxygen, and Y is
-C(=0 OCH2CH3; R4 is not nmethyl whep R is nmethyl, R2 and R3 are both
hydrogen, X is oxygen, and Y | NOZH, 20 R4 is not -CH2CH2OH when R, is
hydrogen or nethyl, R2 is 7-ch , R3 is hydrogen, X is oxygen and Y is
-C(=0) OCH2CH3; and R4 is nov=petnyl when R, is nethyl, R2 is hydrogen or
7-chloro, R3 is hydrogen, X is§ oxygen, and Y is -C(=0) OCH2CH3. 127. A
met hod for treating infla Zjn in a warm bl ooded ani mal, conpri sing

I

a

admnistering to the 25 animal] an effective anount of the conmpound of
claim77. 128. A nethod for t tiong septic shock in a warm bl ooded ani nal,
conpri si ng adninisteri@g to the jlanipal an effective anount of the conpound
of claim77. 129. A nethog Tyt eafingCarthritis in a warm bl ooded ani mal ,
conpri sing adm ni stering gl ani mal an effective anount of the conpound
of claim77. 30 130. A net iod $orjzi:ating cancer in a warm bl ooded ani nal,

conprising admnistering to the imal an effective anmount of the conpound
of claim77. 131. A nethod for treat]ing acute respiratory distress syndrone
in a warm bl ooded ani mal, conpri si —egmnistering to the animal an
effective anount of the conpound of ¢laim77. 132. A nethod for treating an
infl ammatory disease in a warm bl ood®8 animal, conprising 35 admnistering
to the animal an effective anount of the conpound of claim77. -212 WO

02/ 094203 PCT/ Usg2Thecoa@undioBdaimiad wherein the statuigicampiises32, wherein t he
inflammatory disease is selected fgomthe group consisting of rheunatoid
arthritis, osteoarthritis, i tory bowel disease, and asthma. 134. A
met hod for treating an ayoi di sorder in a warm bl ooded ani mal ,
conprising admnistering the imal an effective anount of the conpound
of claim77. 5 135. The net jod of cl aim 134, wherein the autoi mune di sorder
is selected fromthe gro :gonsisting of diabetes, asthma, and nultiple

sclerosis. 136. A nethod flor Suppressing an i mmune response in a
war m bl ooded ani mal , conerbinﬁ

A/

123.The compound of claim 92, wherein the structure comprises:

-209-



admnistering to the animal an effective amobunt of the conpound of claim
77. 137. A nethod for decreasing angi ogenesis in a warm bl ooded ani mal ,
conpri si yoadwmyabstering to 10 the animal an effective arountSonicsshe
conmpound of claim77. 138. A nethod for treating a disease associated with
excess glucocorticoid levels in a warm bl ooded animal, conprising
admnistering to the animal an ef fectgive anount of the conpound of claim
77. 139. The net hod of cl ai m 138, grein the disease is Cushing' s disease.
140. A process for preparingoa_cegpoynd conprising the steps of: 15 reacting
a conpound of Formula I: CI § (Formdia 1) N Ow th a conpound of Formul a

I[1: OR3 N (Formula Il) héi#jéeby obt ai ni ng a conpound of Fornula |11
696

-213 WD 02/ 094203 PCT/ US02/ OR3 N (Fornmula 111) N O N O wherein R3
is selected fromthe group ns¥sting of R4 is am no, substituted am no
hydrogen, alkyl, substituted & kyk, aryl, substituted aryl, arylalkyl,
substituted aryl al kylHC & .~SuUbstituted heterocycle,

het er ocycl eal kyl, and su d h8ter ycl eal kyl; and 5 reacting the
conpound of Forrmula 111 W e ound conprising X-R4, wherein Xis
selected fromthe group consi of d, Br, and |, and wherein R4 is

selected fromthe group consisti of hydrogen, al kyl, substituted al kyl,
aryl, substituted aryl, arylalkyl, substituted arylal kyl, heterocycle,
substituted heterocycle, heterocycl kgt, or substituted heterocycl eal kyl,

di al kyl , and am noal kyl R R"'N(CH2) x é wherein R and R' are independently
sel ected fromthe group consisting of%0 hydrogen, al kyl, substituted

al kyl, aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted
124.The compound of claim 93, wherein the structure comprises:

125.The compound of claim 107, wherein the structure comprises:
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het er ocycl e, heterocycl eal kyl, substituted heterocycl eal kyl, and di al kyl,
wherein x is 2 to 4, thereby obtaining a conpound of Fornula IV: OR3 N
(Formul a w2028 N O 1 R4 15 wherein the conpound of Fecmuise2/16963 s
suitable for use as a MF inhibitor. O 141. The process of C ai m 140,
wherein R4 is or -214 WD 02/094203 PCT/ US02/ 16963 S S 142. The process of
Cl aim 140, wherein R4 is or 143. A process for preparing a conpound
conprising the steps of: reactinfj a\conpound of Fornmula Al: C O 11 +
(Formula AI) N OH 5 with a of Formula Il: OR3 N (Fornula Il) N
t her eby obtaining a conpound o la Alll: OR3 N (Formula All) NO I~

For

+ [Nj
o
H,C o
~
N~ o

126.A method for reducing MIF activity in a patient in need thereof, comprising administering to the

patient an effective amount of a compound having the structure:

T4
(J
i
N
NN
Ry—i—
LN N n
R3 1
5
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(=O)ORs, -
C(=0)NRsRs, -NRsC(=0)Rs, -NRsSO:Rs, and -S(O)aRs;
10 Zis -CHz- or -C(=0)~;
mis0,1,0r2;
nis 0, 1, or 2, with the proviso that when nis 0, Z is -C(=0)-;
Ri is selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocycle, substituted heterocycle, heterocyclealkyl
15 or substituted heterocyclealkyl, dialkyl, and R'R"N(CH2).—, 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 dialky!;
211-



N1~1 O- N O wherein R3 is selected fromthe group consisting of R4 is

am no, substituted amno 10 hydrogen, alkyl, substituted al kyl, aryl,
substi t utwed oangd293 aryl al kyl , substituted aryl al kyl, het er ecyaiSa2/16963
substituted heterocycle, heterocycleal kyl, and substituted

het erocycl eal kyl ; and reacting the conpound of Formula Alll with a conpound

conpri sing X-R4, whemRehyy %a*ﬁndeﬁ&h&ﬂ} Sdibclel @6 ?H@%rdﬂﬁ @éh@lstfhe'aﬁﬂa%bémmspiOFg-r
Br, and I, and wherein i's selected fromthe group consisting of

hydr ogen, al kyl SRSQ'BS’S‘tNiRtRﬂ.t ed alkyl, aryl, substituted aryl, arylalkyl,
substituted aryl al kyl tf il d_d gg Y 8|=-B)OR;, -C
R4 s $9echl I% et e?g féﬁto G'LFF% Zc?)ky ERIOR;, ~CLORy

het erocycl eal kyl or st It ut e al k and am noal k
R R'N(CH2), -, wiaed Rsl n R' and R' are |ndependently sel ected from the group

consi stsng Of hydr OGN d%l lfaYe md %ﬁnﬂ tHE& npﬂ*e’ sighy lof cJen, alkyl,
substituted aryl al kyl rocy bst -9 89 39

PCT/ US02/ 16963 shtmhtated)el_yyil ayl, H@st@n@cwu ealalkyl substmlwt arylalkyb cheterocycle, substituted
Compound of - For fpESpVeRsEeaiol bRy hprloRafis ok A R tlbauft Afh &
wher ei n t he conpitroged atof td?\mﬂmuheaarémdclmdmnnaaétérecyﬂeorsuls&tutaetheeerddydlé,| nhi bit or.
O O 144. The process of Im 14 V\/nerel T . of
Claim 143, wherein R 7i'sssce:,8$te({&°§'. %igﬁHpaP%%@%P %lgl S%béﬁﬁt%éﬁ? awh?sgb%[ltﬁigogg Ii ng
a di sease or di &n]rauiﬁrsuwﬁmleehnyllalkﬂl Reterscyplatshistitatad beterocydiee hetéraaycieatkgludnd cabistituted
conposi tion conmp r|5| g M F inhibiting conmpound and a drug for treating

t he di sease or TH %H@ﬂd wherein the drug has no neasurable MF

inhibiting activity. R4y selébtelahfeofmmsegucsdpcamhslsnmoayd&dgan digr stbstrated ragy|aary|
di sease or disorder where nace

conposi tion conYasEtEtAng, amaikvh %HPﬁ“wteE FW@"‘@%F:‘B@EYF\'& s&?fﬂtetﬁgﬁﬁt%%fyéﬂee h’é"d’?céﬂeql ¥om

the group and substituted heterocyclealkyl;
15 with the provisos that:
R4 is not hydrogen or methyl when Ry is phenyl, R, and R are both hydrogen Xis
oxygen, and Y is -C(=0)OCHCHj;
R4 is not methyl when R;is methyl, R; and Rz are both hydrogen, X is oxygen, and
Y is ~NO2;
20 Rs is not -CH,CH,OH when R; is hydrogen or methyl, Rz is 7-chloro, R; is
hydrogen, X is oxygen and Y is -C(=0)OCHCHjs; and
R4 is not methyl when Ry is methyl, R is hydrogen or 7-chloro, Rs is hydrogen, X is
oxygen, and Y is -C(=0)OCHCHj.
127.A method for treating inflammation in a warm-blooded animal, comprising administering to the
25  animal an effective amount of the compound of claim 77.
128.A method for treating septic shock in a warm-blooded animal, comprising administering to the
animal an effective amount of the compound of claim 77.
129.A method for treating arthritis in a warm-blooded animal, comprising administering to the animal
an effective amount of the compound of claim 77.
30 130.A method for treating cancer in a warm-blooded animal, comprising administering to the animal
an effective amount of the compound of claim 77.
131.A method for treating acute respiratory distress syndrome in a warm-blooded animal, comprising
administering to the animal an effective amount of the compound of claim 77.
132.A method for treating an inflammatory disease in a warm-blooded animal, comprising

35  administering to the animal an effective amount of the compound of claim 77,
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consi sting of nonsteroidal anti-inflammatory drugs, anti-infective drugs,
beta stimulants, steroids, antihistamnes, anticancer drugs, asthna drugs,
sepsi s drwgeoanbhritis drugs, and i munosuppresi ve drugsPCTARLE16963

133.The method of claim 132, wherein the inflammatory disease is selected from the group
consisting of rheumatoid arthritis, osteoarthritis, inflammatory bowel disease, and asthma.
134.A method for treating an autoimmune disorder in a warm-blooded animal, comprising
, administering to the animal an effective amount of the compound of claim 77.
5 135.The method of claim 134, wherein the autoimmune disorder is selected from the group
consisting of diabetes, asthma, and multiple sclerosis.
136.A method for suppressing an immune response in a warm-blooded animal, comprising
administering to the animal an effective amount of the compound of claim 77.
137.A method for decreasing angiogenesis in a warm-blooded animal, comprising administering to
10  the animal an effective amount of the compound of claim 77.
138.A method for treating a disease associated with excess glucocorticoid levels in a warm-blooded
animal, comprising administering to the animal an effective amount of the compound of claim 77.
139.The method of claim 138, wherein the disease is Cushing's disease.

140.A process for preparing a compound comprising the steps of:

15 reacting a compound of Formula I:
Cl 0]
\ O/\
(Formula I)
N o

with a compound of Formula Ii:

N
(Formula II)

N
thereby obtaining a compound of Formula Ill:
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OY R3

N

[ (Formula II1)

N 0]

N 0]
wherein R; is selected from the group consisting of R is amino, substituted amino
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,

substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; and

5 reacting the compound of Formula Il with a compound comprising X-Rs, wherein X is
selected from the group consisting of Cl, Br, and |, and wherein Ry 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(CHz)x—, wherein R’ and R” are independently selected from the group consisting of
10 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:

O\[/ R3

N

{ (Formula IV)

N

0
Soah
N o)

|

R4

15 wherein the compound of Formula IV is suitable for use as a MIF inhibitor.
D0

/ ~

141.The process of Claim 140, wherein R4 is or
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142.The process of Claim 140, wherein R4 is or
143.A process for preparing a compound comprising the steps of:

reacting a compound of Formula Al:

Cl (‘T
+
N
N ~ o -
(Formula AI)
N OH
5 with a compound of Formula II:
ol Rs
N
[ (Formula II)
N
thereby obtaining a compound of Formula Alll:
o] R;
N
( (Formula Alll)
|
+
N -
AN ~ 0
N 0]

wherein R; is selected from the group consisting of R4 is amino, substituted amino

10 hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocycle,
substituted heterocycle, heterocyclealkyl, and substituted heterocyclealkyl; and

reacting the compound of Formula Alll with a compound comprising X-Rs, wherein X is

selected from the group consisting of Cl, Br, and |, and wherein Ry is selected from the group

consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,

15 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
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heterocycle, heterocyclealkyl, substituted heterocyclealkyl, and dialkyl, wherein x is 2 to 4, thereby

obtaining a compound of Formula AIV:

OY R3

N

E ~ (Formula AIV)

\
@Ci N

R4

5 wherein the compound of Formula IV is suitable for use as a MIF inhibitor.

) \
W );>
144.The process of Claim 143, wherein R4 is
145.  The process of Claim 143, wherein R4 is

146. A pharmaceutical composition for treating a disease or disorder wherein MIF is pathogenic,
the pharmaceutical composition comprising a MIF inhibiting compound and a drug for treating the disease or

10 disorder, wherein the drug has no measurable MIF inhibiting activity.
147. A pharmaceutical composition for treating a disease or disorder wherein MIF is pathogenic,
the pharmaceutical composition comprising a MIF inhibiting compound and a drug selected from the group
consisting of nonsteroidal anti-inflammatory drugs, anti-infective drugs, beta stimulants, steroids,

antihistamines, anticancer drugs, asthma drugs, sepsis drugs, arthritis drugs, and immunosuppresive drugs.

-216-



