WD 03/ 057696 PCT/ US03/ 00366 DEAZAPURI NES AND USES THEREOF RELATED

APPLI CATI ONS [ 0001] This Provisional Application is related to co-pending
Provi si ormab 03#pmbé cati on No.: 60/ 346,598, filed January 7pC206G83/0@nel whi ch
is incorporated herein by reference inits entirety. BACKGROUND OF THE

| NVENTI ON [ 0002] | nf | ammat8h duS ek cPARS @88s regikdd ng fromthe dilation and
increased perneability of blood vessels at site of injury or infection.
Chenoki nes and cytokines released at the site increase the expression of
cell surface proteins on endot hREL&tEpGHPLEATIGNSI oW ng circul ati ng

| eukocytes to stick t.o fhe vesse| )] and migrate to the site.of

i nj urylinfecOP®H wi T nﬁ’ioﬁlélof’?lsftpé’\.ﬁg"f‘ﬁ@sés égful‘g‘dsf?r Qs g]fo‘r%{lssfonfﬂer ned
"cel | adhesi gpplichRdnats!! 6346980MIcl Dbyt B RO, eadhwhieh weiborpbretetl eletcyt es and
the endothelial cells, and nediate the mgration of |eukocytes into the
tissue. Addi®sfEsneynisepfirelidhesi on’ nol ecul es are required for many of the
cell-to-cell interactions in the inflammtory and i nmune responses. There

are three classes of adhesio es:; ins, integrins and
i munogl obul i n-rel ated prot eﬂﬁ&éﬁ‘?‘ﬁ?@%ﬁﬁg@gﬁgr@ssed on | eukocytes and
endot hel i al pebd)s. mEw@mationfis tah@roaels esiudtingriiosc thee dilationc buidiiwrgeaed sel ectin

and | CAM are induced t oki nes such as.lL-1 a TNE, and their
expressi on iR iy Bﬁﬁ%?ﬂc%lqﬁ%elisc artaﬁ&’s%’tflfuﬁpf ?fﬁ%#Ctch t%g‘?m’(}lﬂl&eﬁ@g c{'tﬁglﬁ%ﬁ]
Sust ai ned Or rcicARARE B kit Ere Q¢ MiLSPicv06 T call hafice promihsanidndstheancdlbad t o

i nfl ammat ory or _aut.oi mmune di sorders. EXx erated expression of. E-sel ectin
and/ or | CAMlioxfng eixylafng fpukerygsite sigks qoafﬁ%g‘?sﬁ%ﬁv r?ﬂ‘éﬁﬁ@r%%g’nth%%%8 at ed

wi th sever al i draaPRLAhY B8 AW OTAERNET dinrsRE Pejtsins, HitkeFelieadhbdidii bi t or s
of cell adhesion nolecul es rraéml;e useful for the treat rrenlt%of t hese

di seases. [ OoolpulesipllewniistivieyctbeatesithiigHocrrsaddag ool e managed
by current ﬁl@(ﬂ?‘t@pﬁﬂe NG 46Y Y ORPIRRYSs Pio ORE iREuedAMRioARIE, Well Sldhediity SUEd.
For exanpl e, rheunatol él arthritis"is a state of chronic inflanmmation

wi thin the jwobpltulehar amuerpi faamarnyyofche e¢ll-tacrell aliif_éfab"éﬂ*i’é I%I_é@c nflepmairy
Traditional ér{zlﬁ e Srespoh e's.nfm%%%cgﬂ sseRWroldHP e mdl S 0188 QeleSiEh as
rheumatoid arthritrs, I'hcl ude nonster ol aﬁ anti- inflamatory drugs and
sal i cyl at es, ingpgtids coodpounaspodigmitioxsiatd oprotsins nehichs girf dawa |capressed on
corticosteroj ral . peni.ci.l{amn t i boculbd THAY pressive
drugs. - HoweySPRocy(Eh dnd, Bidbdietiat it ?%?’%f?f‘gfr‘g‘xﬁgﬁ‘&‘é’?“&a?‘swlr\%o 031057696
PCT/ US03/ 003&fkectis Wil i ICAOML ry iedifced thyveytakiks vavte as dbtll wedl TNF, sod ithiis si de

effects. Mr gxprne%gigg gsln%/e’diated by the transcriptional factor, NF-xB.

[0003] Sustained or inappropriate expression of adhesion molecules can lead to
inflammatory or autoimmune disorders. Exaggerated expression of E-selectin and/or
ICAM can result in chronic inflammation and has been associated with several
inflammatory or autoimmune disorders. Therefore, inhibitors of cell adhesion
molecules may be useful for the treatment of these diseases.

[0004] Inflammatory and autoimmune diseases are not well managed by current
therapy and developments of better drugs are widely pursued. For example,
theumatoid arthritis is a state of chronic inflammation within the joint characterized
by cartilage and bone destruction. Traditional therapies for inflammatory or
autoimmune disease, such as rheumatoid arthritis, include nonsteroidal anti-
inflammatory drugs and salicylates, gold compounds, hydroxychloroquine,
sulfasalazine, corticosteroids, oral  penicillamines, and cytotoxic or

immunosuppressive drugs. However, many of these therapies are not always



injectable forns of TNFa neutralizing proteins have been successfully

mar keted for the treatnment of rheumatoid arthritis and Crohn's Di sease;
however, w0 odnsdesbey avail abl e i nhibitor has not been develpopambod/on3es hese

i nfl ammat ory or autoi mmune diseases. [0005] Cearly, there renmains a need
to identify pew;clRssgsRt lierAReNkld 28CHRus fstle EffGtd NMBleMRIENtS]

i nfl ammatory or aut'oi mune and proliferative di seases, referably that are
oral |y avai | mffcebleafotnareTFe ecwfaligiog ipovienshaye be¢rf suseessfully niggigted gﬁ/lf so be
desirabl e to,define ne | asses, of. ther |G S he t ment of
i nf |l ammat or ythSrtr%aﬁ?lg}qn‘#_lﬁ eugﬁt ldpfl %]ilrlgt}se?rgf%%ﬂn I gggeggeel’ sﬁogfrelw%r’e%gr% .~ SUMVARY
OF THE | NVENZta{lhblf Gel6itor Afs chioss beea Sdesielapavfor thdse meflanenaory soraaufmamohuhor t he
devel opment Qf novel therapeutic agents useful for treating inflammtory
or aut oi mun&SEAY proliferative diseases. The present invention provides
novel conpoudgsof Ry ahert adnMitksan fdedl to Rntify Ry relddkes N thickaplbhti aentR2  and
phar maceuti cal conpositions thereof, as described enehgelrélﬁépan.d in classes

and subcl as¥Esthgefeatient, ot \{gflgmmatony, O FHOIPMURG |G o PR ngS&ieh

conpounds DESCRIPT @t 45 ot by RREERRER: EMREOLVERE &fédks. Titkoulld\EINTI ON
[0007] In recognition of the need to investigate and define new cl asses of

t herapeuti c byektigbleofo deing mewt fasies of hererie (?ig@t%trf%rﬂ?et igatment 8t her

di sorders (i pfam@ltid O SARRHHASRdSroliBali A AB:SEY inQfendtll OI MMUNe and
proliferative 3. sorders), the present invention provides novel
deazapurines and anal ogues thereof, as described in nore detail herein,
whi ch are useful generally in ¢haut fﬁ%; foRf | ammat ory or  aut oi mune
and proliferative disorders. Is'tn cerl{ygtign e (\)Iglltnr‘rents, t he conpounds of the
present invefod6in caws diwusssédbdver thetsarempimatarmsad forf thelidgederaenpafinelick or der s

i ncluding, byt not.|im o) i it c i &
colitis/Cr ohﬁlersap%illltlscea g%t,g %g%fééln ?gr%%ﬁg&s/fga!ﬁ%n agérgtué ﬁ%hlg?rgrgglgeeé{d?ﬁ ras ﬁ%h as

mul ti pl e scl éis@sess, Ths psdsentiimvehtigpysovides W< 8s10pB 850 e riSoendodh6
erythemat osus, asthma, allograft rejection/graft versus host disease

(GWHD), psoriasis, atopic dermatiti eczenu, Gticaria, allergic rhinitis,
nmyast heni a gravis, diabetes, i fﬁ3p | AN 0 cyt openi a purpura,
gl omerul onephritis, cardiovascular “ . ~n %
H HN\(N
Rz
@

and pharmaceutical compositions thereof, as described generally and in classes and

subclasses herein, as well as methods of making and using such compounds

DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS OF THE INVENTION
[0007] In recognition of the need to investigate and define mew classes of
therapeutic agents for the treatment of rheumatoid arthritis and other disorders (in
certain embodiments, inflammatory or autoimmune and proliferative disorders), the
present invention provides novel deazapurines and analogues thereof, as described in
more detail herein, which are useful generally in the treatment of inflammatory or
autoimmune and proliferative disorders. In certain embodiments, the compounds of
the present invention can be used for the treatment of diseases and disorders
including, but not limited to, rheumatoid arthritis, ulceraﬁve colitis/Crohn’s disease,

central nervous system diseases (CNS) such as multiple sclerosis, systemic lupus



di sease, and cancer. [00081 1) General Description of Conpounds of the
I nvention [00091 The conpounds of the invention include conpounds of the
general WormbmIq 1) (and tautomers thereof) as further deCirnsdi/sbow R

(RB)n N N HHN N, , R2 (I) and pharnaceutically acceptabl e derivatives
ther eof ; S s%}na n& 15 | REE att Rrerius Rysir eigene (OVHED), - NHVE,
- NHAC, - Wﬁﬂ%@%g HH%H cf% GEtg4 R2 is hydrogen. -NRARB, -ORA an

al i phati c, huecnrasle,aauop:hadarmantesr ypzen@r uﬁWétaeﬁB%rgw r%ﬁlsetrwasmﬁ@? EHWRA and RB
are each in ende tI hefigadatdRatdutar aryl or
het er oar yl %6 g‘fe ng tﬁ%@%ﬁ‘?‘?’@%‘%@‘@?p@hﬁ%@gg ently hydr ogen,

hal ogen, cyaimase,cmldamceal i phatic, heteroaliphatic, aryl or heteroaryl
noiety, or a group -G Rc, wherein Gis absent or is -CH2-, -NRD-, -0-, or
(C=0, and wherein Rc is hydrogen, -NRFRG - ORF, -SRF, or an aliphatic,
het er oal i phgbios] ary!| Gemwallizisetmianyf Corpangs oftheredntioRD, RF and RG are
each i ndependent |y dr ogen N an al i t | qal

het er oal i phe{ pgog] );@é ’f‘%’?pé’%%gl Eﬁg&%venhon ,Pu%% +1%? eo(ra%%r 3? tfrlregltégl%e;rlﬁ an acyl
noi ety  subshinfuld @l(aWdl tatoaterothépbRbd Birthdreibfneddlelqwhat i ¢, aryl or heteroaryl
noiety, or wherein RD and RC or RF and RGtalﬁgn together are a 3-, 4-, 5-,
6-, 7- or 8-nmenbered substituted or unsubsti Ut ed cycl oal i phatic or

cycl ohet eroal i phatic noiety; ﬁre n rrence of R, and Ry is

i ndependent |y hydrogen, an al :NB %{T : phatic, heteroaliphatic,
cycl oheteroaliphatic, aryl, or heteroaryl y, an acyl noiety
substituted with an aliphatic, heteroali phath aryl or heteroaryl noiety,
or wherein R, 3 WD 03/057696 PCT/ US03/00366R, and Ry taken together are a
4-, 5- or 6-nenbered substituted or un ﬁgstituted, saturated or unsaturated
cycl oaliphatic or cycloheteroaliphatic iety; whereby each of the

foregoi ng al i phatyh@ pimh@h8EDglatqepable detiiiets thaeofiay be i ndependently
substituted or unsu stituted, %F|IC or acyclic, linear or

wherein n is an integer Trom 0-4;
R, is hydrogen, -NH,, -NHMe, -NHAc, -OL, F, -OMe, -CN, or -
NH(C=0)OEt;

R, is hydrogen, -NRaRg, -OR4, an aliphatic, heteroaliphatic, aryl, or
heteroaryl moiety, wherein R4 and Rp are each independently hydrogen or an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety;

each occurrence of R; is independently hydrogen, halogen, cyano, or an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or a group ~G-Rc, wherein G is
absent or is —CHa- , -NRp-, -O-, or (C=0), and wherein Rc is hydrogen, —NRrRg, -
ORy, -SRy, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, wherein Rp, Rr
and Rg are each independently hydrogen, -NR,Ry, an aliphatic, cycloaliphatic,
heteroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety
substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Rp
and Rc or R and Rg taken together are a 3-, 4-, 5-, 6-, 7- or 8-membered substituted
or unsubstituted cycloaliphatic or cycloheteroaliphatic moiety; wherein each
occurrence of Ry and Ry is independently hydrogen, an aliphatic, cycloaliphatic,
heteroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety

substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Ry



branched, saturated or unsaturated and wherein each of the foregoing aryl

or heteroaryl noieties may be independently substituted or unsubstituted.

[ 0010] | nwoasisicns enbodi ments, the present invention defi RET/USE/0EBHG

cl asses of conpounds which are of special interest. For exanple, one class
of conpounds it 21651 o ek oSS LBARES SNRRMERtaUbSt i tuted with
t wo occurrengg?"é E%@%%e m%g mé conpound h asethe structure: R1 RS3.
YO--- \ N \samteﬂrmnmummewycidahpham or gifekoheterpalidutiam@iet3b are each

i ndependent |y hydrogen, h Aicak LabaLk n@ﬁ%ﬁﬁ&@|lphatlc
aryl or heteroaryllnﬁﬂﬁ €§%§Eafm§§%§£m8§&g v ere?% é&?s absent, -CH2-,
-NRD-, -0-, msy lﬁeﬁn@ppncmnﬂly subetiteted oR@sillsstitwgadl; cipdin or MNRFIRGlineaORF, - SRF, or an

al i phatic, hete i ti I ein RD, RF and
RG are each rWﬁ%@g ﬂﬁ%ﬁ?P§mﬁ§8¥%g€'?“&%%%ﬁ%?ﬁéﬁhgﬁ#§%§¥f¥g%%ycloaI|phat|c
het er oal i phatidiegoarylayeibiish atag be aidepdndtrtly sulstiyited anndvbsténtedr yl noi ety, an acyl
noi ety substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl
noi ety, or wherein RD and Rc or RF and RG taken together are a 3-, 4-, 5-,
6-, 7- or 8- qim Td)er eqh (sambﬁtérﬁmambmr thd:np?rud&ﬁt Inveritiod defiyesl ceatainpdiasséscofor

cycl oheteroaliphatijc nD|ety, wher ei n &%Foccurrence

i ndependent | SpupgERdsgEhich Qﬁ‘ﬁﬁpﬁﬁ%FW@B“ 85?Wﬂﬁé??€kw%8$%FW%WF§Kat|c

cycl ohet er Oaép!eaﬂ%te%st AEMlos tRése REMPHGAE ¥hbstiRitedlWith B0 Geydrented 6B m
substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl noiety,

or wherein RhightheRgmpeindhas he§BIHE? are a 4-, 5- or 6-menbered substituted
or unsubstituted, saturated or unsaturated C -Ioallphatlc or
cycloheteroallphatlc noi ety; wiasel 2 he foregoing aliphatic or

het eroal i phatic noieties may be i che ‘
unsubstituted, cyclic or acycl iR %% by anched, 4 WD 03/ 057696

PCT/ US03/ 00366 saturated or unsaturate Hﬂagihherein each of the foregoing

aryl or heteroaryl noieties may be |ndepen ntly substituted or
unsubstituted. [0011] Another class of conpounds of special interest

conpri ses Corrpoundherem R, and Ry, are each independently hydrogen, halogen, cyano, or an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or a group —G-Rc, wherein G is
absent, —CH;- ,
-NRp-, -O-, or (C=0), and wherein Rc is hydrogen, -NRgRg, -ORp, -SRF, or an
aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, wherein Rp, Rr and Rg are each
independently hydrogen, -NRxRy, an aliphatic, cycloaliphatic, heteroaliphatic,
cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Rp and Rc or Rg and
Rg taken together are a 3-, 4-, 5-, 6-, 7- or 8-membered substituted or unsubstituted
cycloaliphatic or cycloheteroaliphatic moiety; wherein each occurrence of Ry and Ry
is independently hydrogen, an aliphatic, cycloaliphatic, heteroaliphatic,
cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Ry and Ry taken
together are a 4-, 5- or 6-membered substituted or unsubstituted, saturated or
unsaturated cycloaliphatic or cycloheteroaliphatic moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be

independently substituted or unsubstituted, cyclic or acyclic, linear or branched,



having the structure: RB3a RL N/N R HHNYN ib R2 wherein R3a and R3b
are each i ndependently hydrogen, hal ogen, cyano, or an aliphatic,

het er oal iwbaBios7eo@r yl or heteroaryl noiety, or a group - GPRT/USMIen3eé n G i s
absent, -CH2-, -NRD-, -0-, or (C=O, and wherein Rc is hydrogen, NRFRG
-ORF, - SRF, o @ or dhiaRBALH; Gnd WEEEMQAH JHIRY fofogob Yyl oPetdiGirdmuietics noi ety,
wher ei n RD, and RG are each independently hydrogen, -NRRy, an

al i phatic, oyaylbsdhdepprienty, substiteiedar ynsehstifuted. ~ cycl ohet eroal i phatic, aryl, or
het eroaryl nviety, an acyl noiety substituted with an aliphatic,

het eroal i phatic, aryl or heteroaryl noiety, or wherein RD and RC or RF and
RG t aken todeelgr akmotier3:lass f, comipourgls of 7spegipl BugiestisOPPESeS 8PP ed or
unsubsti t ut dv.c %uﬁ%lhghatic or cycl oheteroaliphatic noiety; wherein each
occurrence ]%n ﬁ§ "is independently hydrogen, an aliphatic,

cycl oal i phatic, heteroaliphatic,
noi ety, an acyl noiety substitut
aryl or heteroaryl noiety, or whe
5- or 6-menbered substituted or un§ub§tit

ohet erRaal i phatic, aryl, or heteroaryl
al i phatic, heteroaliphatic,

Ry taken together are a 4-,
ed, saturated or unsaturated

Reycl

cycl oal i phatic or cycl oheteroaliptagic i ; whereby each of the
foregoing aliphatic or heteroaliphatic noigties my be independently
substituted or unsubstituted, cyclic or acyclic, |inear or branched,

saturated or unsajydfedt 8Y;ana R, WL Mdgredently hidregdnd halgginngyaas,ydr aor

heteroaryl noieties may be independent substi tut ed unsubst|t ut ed.
[0012] AnotH%whﬁwab@m@ﬂﬁ@6Wb@HH@§%ﬁﬁbﬁﬁL%P§P“Pﬁ?é¥%§¥4§§ﬁb$$¥%g%%gnpounds

havi ng t he %ﬁg @Lgﬁﬁ_pf formula (1) in which R3a is -CH2NRFRG and Rib is
hydrogen and the conpound has the structure: 5 WO 03/057696 PCT/ US03/ 00366
Rl RGRFN | \-NR¥-, -Q-4r K50), pnd wherein R is hydrogen, -NRRg, -ORy, -SRr, or an

aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, wherein Rp, Rg and Rg are each
independently hydrogen, -NRyRy, an aliphatic, cycloaliphatic, heteroaliphatic,
cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Rp and R¢ or Rr and
Rg taken together are a 3-, 4-, 5-, 6-, 7- or 8-membered substituted or unsubstituted
cycloaliphatic or cycloheteroaliphatic moiety; wherein each occurrence of Ry and Ry
is independently hydrogen, an aliphatic, cycloaliphatic, heteroaliphatic,
cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Ry and R, taken
together are a 4-, 5- or 6-membered substituted or unsubstituted, saturated or
unsaturated cycloaliphatic or cycloheteroaliphatic moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing aryl or heteroaryl moieties

may be independently substituted or unsubstituted.

[0012] Another class of compounds of special interest comprises compounds
having the structure of formula (I) in which Rs, is -CH2NRrRg and Rsy is hydrogen
and the compound has the structure:



wherein Rl, R2, RF and RG are as defined generally above and in classes and
subcl asses herein. [0013] Another class of conpounds of special interest
conpri seswompsupels having the structure of forrmula (1) POTWSOEM3RE D is

- CH2ZNRFRG and R3a is hydrogen and the conpound has the structure: Rl

RGRFN / N/ N H HNN R2 wherein R1, R2 RF andaRG are as defined generally
above and in classes and su ASSES K .
conpounds of special interest cBan ) meupds  having the structure of
formula (1) in which Ric is -CH2NRFRG an s hydrogen and the
conpound, has the structure: RGRFN R1 N NI N Y R2 wherein Rl, R2,
RF and RG are as defined generally above and En cl asses and subcl asses
herein. [0015] Another class of conpounds of Special interest conprises
conpounds having.t he t uct urenof for . i

C () g2 ( CHRYH R R e RS e Jefrs %9%%‘&%?2‘5 @E#ﬁg‘ﬁsr?‘faﬁ“gs t he
structure: Gub¥RsO3MeRH696 PCT/U803/00366 Rl RGRFN r /ql / \ N N H HNYN
R2 wherein g and r are each independently 0 or 1; and Rl, R2, RF and RG
are as defined generally above and in classes and subcl asses herein.
[0013]  Another class of compounds of special interest comprises compounds

having the structure of formula (I) in which Ryp is -CHNRrRg and Rs, is hydrogen
and the compound has the structure:

NN
RGRFN\V/L:::I:;>_%§::2
H

wherein Ry, Ry, Rr and Rg are as defined generally above and in classes and

subclasses herein.

[0014]  Another class of compounds of special interest comprises compounds
having the structure of formula (I) in which Rs. is -CH,;NRrRg and Rjq is hydrogen
and the compound has the structure:

RReN
R4
NN
N N
HN\rN
Ro ;

wherein Ry, Ry, Rr and Rg are as defined generally above and in classes and

subclasses herein.

[0015] Another class of compounds of special interest comprises compounds
having the structure of formula (I) in which Rs, is (CH=CH)CH2(CH)NRzRg and
Ray, is hydrogen and the compound has the structure:



[ 0016] Anot her class of conpounds of special interest conprises conpounds
havi ng the structure of formula (1) in which R3a is hydrogen and R3b is -

( CH=CH) gGMP(0@biz)6pNRFRG and t he conpound has t he struct ur ePCRUSOMODG Ft GRFN
r g HHV/N R2 wherein q and r are each independently 0 or 1; and Rl, RZ,
RF and RG are as defined generally above and in ¢jasses and subcl asses
herein. [0017] Anot her cl aBsRadfy_eo{l} spee{ al interest includes
conpounds havi ng the structure 6f foq p (N nNwvhich R3a is -(C=0) NRFRG
and Rib is hydrogen and the conpound t ructure: ORI RGRFN | \ -
NN HHN~-_ /IN R2 wherein Rl, R2, RF anoPRGN as defined generally
above and in classes and subcl asses herein. [00 Anot her cl ass of
conpounds of special interest includes conpounds “ having the structure of
formula (1) in Wh%ﬁlﬁ&d'r%m e(a@rﬁ%h BG11310Ch: R3and 16, Ry - QR i@ t he
conpound has the structure: 057696 PCT/ US03/00366 R N RGRFN N 0
H HNN R2 vdfvén@ig@llmllyMvemlaﬁhswlé%b‘ééssﬁﬁéﬁr%’éd general |y above and in
cl asses and subcl asses herein. [0019] Another class of compounds of speci al
i nterest conprises conpounds having the structure of faormula (1)_in which
R3a is - CH230610) | " NRERG: anlats REroimpourtils defospesiala irderesh COBBHIFS LANTIPRERISt he

structure: having the structure of formula (I) in which Rs, is hydrogen and R3, is —
(CH=CH),CH2(CH;)NRsRg and the compound has the structure:

R1

W

N W

ROReNT >4 HoHN N
Y

e

wherein q and r are each independently 0 or 1; and Ry, Ry, Rr and Rg are as

defined generally above and in classes and subclasses herein.

[0017] Another class of compounds of special interest includes compounds
having the structure of formula (I) in which Rs, is (C=0)NRgRg and Ry, is hydrogen
and the compound has the structure:

O Ry
RGRFN \ \——_ N
N /
e
Ro

wherein Ry, Ry, Rr and Rg are as defined generally above and in classes and

subclasses herein.

[0018] Another class of compounds of special interest includes compounds
having the structure of formula (I) in which Ray, is -(C=0)NRfRg and Rs, is hydrogen
and the compound has the structure:



R RF S(=OmMN NHHNN Y R2 wherein Rl and R2 are as defi ned
general |y above and in classes and subcl asses herein; inis 0, 1 or 2; and
RF i s an wbioplhsitspe, cycl oal i phatic, heteroaliphatic, cycl eogtsoyealsseohati c,
aryl, or heteroaryl nvoiety; whereby each of the foregoing aliphatic or

het eroal i phatic noieties may be independently Rubstituted or
unsubstituted, cyclic or acyclic, |i nched, saturated or

unsat urated; and wherein eacn? fN KQg Hryl or heteroaryl noieties
may be independently substit ed. [0020] Another class of
conpounds of special interest conumgises Eo s having the structure of
formula (1) in which R3a is -CH2ORF and R3b i g hydrogen and the conpound
has the structure: R RF-,ON NHHN,N R228;:;W 03/057696

PCT/ US03/ 00366 wher ei | .and r ' | and in

cl asses and subc I"Vﬁ‘grfg’sﬁ% g?’é% ind %ﬁ?&ﬁ% d?éneﬁ%fﬁ%gg'n%%ggi@c}%%%? eée&ﬂg roup or an
al i phatic, aybdlesadsinptent.i c, heteroaliphatic, cycloheteroaliphatic, aryl, or
het eroaryl nvoiety; whereby each of the foregoing aliphatic or

het er oal i phatic noieties may be independently substituted or

unsubsti t ut ggg19§YCl Aot @AY Wi @mpoinniasf grecibl anerbwe dompsistsucaipeundsr

unsat urat ed; and wherein each o e foregoing _ eroaryl . noi eti es
mmy be | ndefenBeta sreiss of damal 0f A NBBa e OINIERE R R i

hydrogen and the compound has the structure:

R1

*seon N N
H N

HN. N

Y

Ra
wherein R; and R; are as defined generally above and in classes and
subclasses herein;
mis 0,1 or2; and
Ry is an aliphatic, cycloaliphatic, heteroaliphatic, cycloheteroaliphatic, aryl, or
heteroaryl moiety; '
whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,

saturated or unsaturated; and wherein each of the foregoing aryl or heteroaryl moieties

may be independently substituted or unsubstituted.

[0020]  Another class of compounds of special interest comprises compounds
having the structure of formula (I) in which Rs, is -CH2ORg and Ry, is hydrogen and
the compound has the structure:

R1
RF\O \ — Y
N N\ /
H UN N



[ 0021] A nunber of inportant subcl asses of each of the foregoing cl asses
deserve separate nention; these subcl asses include subclasses of the

f or egoi ngwoloa®smss i n  which: [0022] i) R is NH2; [0023] PCIT)uSRI/0(366
hydrogen; [0024] iii) R is NHwe; [0025] iv) R is NHAc; [0026] v) R2 is
NH2, OH C1-C6 aldgydeiOR, fHda Igﬁar@éslﬂﬁﬁ}{éd eﬁ@z‘aﬁly Moy hncﬁﬂ@la@degﬁﬁw| groups
optlonally substituted w th hal ogen or” hydroxyl; [0027] vi) Rz is Cl-C2

al kyl ; [002®P019$Sﬁ5)h€mn,|asdnet hyI [0029] viii) Rz is hydrogen; [0030] ix)
one of RF or | kvl @ hQiRhRer cictoaBPhakky! ,

het er oal kyl , ar yI het gfcg(?aﬁg Jﬁﬁgi;tgr%yg u? Fky‘f he} er oar y§( aoif?)}tll onal I y
mdependentllyetersalipkatwt u_stcbxliekmah]da@h andoarhetsrewlwioldy;one or nore of hal ogen,

al koxy, thioal kyl‘%erebg oS 'éf’%e%& ga@mﬁ%&sﬁa e&&ﬁ ﬁgti%lnﬁxétles HEEI‘BE oal kyl ,

aryl, or heteroar rel n oget er are’a 6- rrerrbered
substituted mﬂepmasmhgtsuﬁsuﬁmd ohetsabgityted, cgclivwic ectyyhc llpm@n])ranqheé,ne of RF or
RG i s hydrogen or. | ower nd.the, 0 is.an_ ar |,

al kyl aryl orsamr%t?? ﬁfé{né%fa{eg anﬂﬁ‘{%g{eg}} ea@bf’f%ﬁgﬂrfgfmga qﬁ\éh ?&y sugés%ll t ut ed
for each occuhy Bomaepshdditip RebsiiutedDE nsdbstingbdagen, al koxy, thioal kyl, or
substituted or unsubstituted al kyl, heteroal kyl, aryl, or heteroaryl, or
wherein RF and RG taken together are a 6-nenbered substituted or

lﬁnzubst i tut efbomcl i %krﬁflqb&eafgﬁlpﬁd@k blﬁacmeﬁbﬁ’eﬁch bOB3 2dregding meesafesdare oL RGI is
ydrogen or |ower a and the other |s e pheny
or (al kyl) pyispagte, métﬁt%ﬁ&ﬁq 9ub§l?58§€|1{1ﬂ?®d8‘\%ﬂaf§y °HRE ﬂ%?f%%@ggg %B‘; 057696
PCT/ US03/ 003gf;.p0occurrences of hal ogen, trifluronmethoxy, nethoxy,
trifluoromethyl, nmethylthio, or substituted or unsubstituted |ower alkyl,

| ower het er oIORA |, Ar W ioNHpiet er oaryl; and [0033] xii) one of RF or RGis

hydr ogen or als i he ot her is a cyclic or acyclic, linear or
branched al i Loﬁatl C rrt?ﬁ(at%/l%gptg%onal |y substituted with one or nore of

substituted tﬁOZ{]nsuthRﬂl&MHM%ryl het eroaryl, am de, al koxy, hydroxyl,

t hi oal kyl, t no; [0034] xiii ) RF is an al kyl, cycl oal kyl,
het er oal kyI EHOQ%]I oheﬁer oéjll(lﬁI , aryl, heteroaryl, alkylaryl or

al kyl hete'r omoyd;] op} |R1nsaNHy, O}hdféﬁiésrvdie'hoﬂ Qr@ﬂéﬂb@l}’t saiédlkylmmdalienyl occurrence
L one o Rl R85 Ba RlgROERbs, o, UEoLL e o
[0027] vi) Ry is C;-C; alkyl;
[0028] vii) Ry is methyl;
[0029] viii) Ry is hydrogen;
[0030] ix) one of Ry or Rg is hydrogen or lower alkyl; and the other is an alkyl,
heteroalkyl, aryl, heteroaryl, alkylaryl or alkylheteroaryl, optionally independently
substituted for each occurrence with one or more of halogen, alkoxy, thioalkyl, or
substituted or unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl, or wherein Rr and
Rg taken together are a 6-membered substituted or unsubstituted heterocyclic moiety;
[0031] x) one of Ry or Rg is hydrogen or lower alkyl; and the other is an aryl,
heteroaryl, alkylaryl or alkylheteroaryl moiety, optionally independently substituted
for each occurrence with one or more of halogen, alkoxy, thioalkyl, or substituted or
unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl, or wherein Ry and Rg taken
together are a 6-membered substituted or unsubstituted cyclic or heterocyclic moiety;
[0032] xi) one of Ry or Rg is hydrogen or lower alkyl; and the other is phenyl,
pyridyl, (alkyl)phenyl, or (alkyl)pyridyl, optionally substituted with one or more



[0035] xiv) RF is hydrogen, a protecting group, or an al kyl, cycl oal kyl,
het er oal kyl, cycl oheteroal kyl, aryl, heteroaryl, alkylaryl or

al kyl het ewoasgs769@0pti onal |y independently substituted foPCeash3/@B6arrence
wi th one or nore of hal ogen, al koxy, thioalkyl, or substituted or

unsubsti tut gd. alkyds o ﬁ'ﬁ&% Oﬁhkﬁ%hneth%fqy |meﬂQfxyhﬁ‘ﬂﬁdS@ﬁq"eﬁ1M n{eﬂ@ﬁﬁb s the reader
w || appreciate, conpoun particul ar interest include, ng ot hers,

t hose whi ch ssltsamedtdwnaﬂﬁstimtbdui@@r elkylol@é’ebhet%?lb’lo‘ffylt%@eﬁe&aﬁ’b@fl g
bcl f hd t
subcl asses. ﬁ%@fogjﬁé}r%)o?gg@oumﬁﬁga{ﬁ1b¢véﬂhiﬁﬁ%€%em{hefrm dyelid @i ng sorts

conpounds formil a (and pharnmaceutically
accept abl e  adilic)atehiedranklssdediphatic RoRLy ogonallsuRetitpied Nith Qne ¢y e o R2

wherein R aﬁ‘laqu% rreue%_ t;l%ge h%ﬁg%ﬁllﬁé/ﬁ%% hﬂdrgkﬁstﬁf?)%lkﬁnﬁu&uml asses

herein; Gi$ gne o rogen or ower al kyl ;
and the ot heyldramam al kyl , heteroal kyl, aryl, heteroaryl al kyl aryl or

al kyl het er oar noi ef, ptio den or each
occurrence \,{P‘i{?ﬁ long iy moriF 50 érgl?aﬂcypfxﬁgg??@%/ﬁfc%ﬁgﬁ“ aﬁgydr Substit ut ed
or unsubsti thefegsiral Mlawwhm{e@bl @hyxha,llyomdebatdentbwlwtl,tutedl_fbr woh03/ 057696

PCT/ US03/ 00366 or wherein RF a t.her 3 to 8-nmenbered
subst i t ut ed 9P LR P‘?etﬁré’&or?ﬁ@fallo@e’braﬁ‘ﬁ et{n8 & P Suﬁ%]?uet 40 [0038] In

certain eﬂb%am%ﬁﬁlfedam@ﬁhaferoeﬁyparyl?ahaelbwr@gﬂa or | ower aI kyl ; and the
other is an a |, hetefoar yl, alkylaryl or alk “&E‘&E %y noi ety,

optional Iy per?@@rﬁﬂl§/hlédjﬁ%ept%lﬂf9f§6t“¥gcﬁm@a8’h X Ve i th one or nore
of hal ogen, H%{ %&?‘1&1 cytiBhabind, ar?lr he‘iéi i, buyIRE) 6f alkyIBabsaryT, utiedalal Kyl |

het er oal kyl , het er oar yl | ereln RF and take toget her are
a3to 8- nerm@rpamﬂesﬂubsfosmmeé@r@ﬁcwgmﬁ itk @pp oraRrp pLhalpeep, F%cym ic

i ety. [Oogcglloaﬁcgl §rﬁsrui)§1 e@&ﬁ%u‘tﬁﬁ#ﬁ%ﬁ'aﬁ@ﬂ%@t&o@ﬁ@l ofyl, R h&krold. 1 s hydrogen or
| oner al kyl e ot i s phenyl pyrldyl (alkyl)phenyl or

(al kyl)pyridyl, optionally substitut ed with one or more occurrences of

hal ogen, tri é&g@ggﬁ%h%y C{JJESR{lﬁﬁPm%{k F‘Lﬂ"ﬂ ‘ﬂ&@t)pﬁ:!lrtlclﬁ?rt ekdshin@iudr

substituted St eter oaI kyl ., aryl or
het eroaryl . 4o 0dihdrsy thbddel Whmhrshatreehéa@mlbm%‘tef ogmer sforRef de ﬁ?@&oglghydrogen

or lowver al ks%thlasseé?I Some of those subclasses are illustrated by the following sorts of

compounds:

[0037] I) Compounds of the formula (and pharmaceutically acceptable

derivatives thereof):

wherein R; and R, are as defined generically and in classes and subclasses
herein; G is CH, or -(C=0) and one of Rg or Ry is hydrogen or lower alkyl; and the
other is an alkyl, heteroalkyl, aryl, heteroaryl, alkylaryl or alkylheteroaryl moiety ,
optionally independently substituted for each occurrence with one or more of halogen,

alkoxy, thioalkyl, or substituted or unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl,

10



the other is a cyclic or acyclic, linear or branched aliphatic noiety
optionally substituted with one or nore of substituted or unsubstituted
aryl, hetwpmawyiedé am de, al koxy, hydroxyl, thioalkyl, thipelrjusaz¢i3é©r

am no. [0041] I11) Compounds of the fornmula (and pharmaceutically acceptable
derivatives §RalpRH ﬁp afdRe thlké’n%geﬁ&e}r dre a)S tDghhentbefddNubdMtutéPor wherein Rl and
R2 are as defined generically a in classes and subcl asses herein; Gis
CH2 or - ( C=Onsehstitujedicscly, orsete@e@hcwty C=CR4R5, NR4, or CR4R5: wherein
each occurrence of R4 and R5 is independently hydrogen, hydroxyl, hal ogen,

cyano an al ighssi ¢, mhekah eabbdiRaits Gne 8f M or RAlis MRk eeARE JoweRBlkel ynd Or is an

acyl noiety substltut ed with an aliphatic, heteroaliphatic, aryl or
heteroaryl ntbg eﬂlyr is pihary' e bgteroaryh anlagH er plkylagjeroaryl mpiefh alftf‘t?algf

het er oal i phaj T bite GH4RRE b BIEHR Ok

unsubsti tute nﬁ%é@?ﬁ%&jﬁacﬁc}lﬁ%@?ﬁ@gg} reanc hed ﬁéén o\)/(\?l,) 03/ 057696

PCT/ US03/ Ooaﬁﬁ)alkvhelr @bﬁltletad:hr wuhsh@teﬁ@ilqb@pﬁq@aﬂwy RIybor h@t@@fi@bwl noi eti es
TRY, e | nACRERISRK: Yog RUBSLL Lk oo YRSURSHILH Sl BR8Pt GR PO

of the fornu f maceutr cal accepta erivatives thereof): Rl
RG\ /N RF~d‘ych®Netdrddlybliclmbie1R2 V\,her ein Rl and R2 are as defined

generically in classes_.and .subcl r n; ?512 166=0 and
one of RG orﬁp{gﬂi S Wﬁﬁ%ﬁgweﬁ?mlfog\l/r\%?n Sa? 09(% Shhg ahoge lo??rér an al kyl ,
het er oal kyl , ardrtyd othéieglﬂfeﬁﬁ[wndyakdlwlmhww or (aditylk)pymfd,eap@anqﬂy optionally
i ndependent|y_ substituted for each occugrence with one or re of hal ogen,
al koxy, thi %‘QFW‘E WB‘LIJO‘%%‘EE’E‘?TF SVA=1s ht's) o ﬁ‘{%%’&g’fl \Aﬁ el P%Imeqﬁe er oal kyl ,
aryl, or het gifiQaioptlethy methpiiBioeortubdtinadicor REubstitend ioogeblkel laaree a 3 to
8- menbered substituted or unsubstituted cyclic or heterocyclic noiety.
heteroalkyl, aryl or heteroaryl.
[0040]  In still other embodiments, one of Ry or Rg is hydrogen or lower alkyl; and
the other is a cyclic or acyclic, linear or branched aliphatic moiety optionally

substituted with one or more of substituted or unsubstituted aryl, heteroaryl, amide,
alkoxy, hydroxyl, thioalkyl, thiol, acyl or amino.

[0041] II) Compounds of the formula (and pharmaceutically acceptable

derivatives thereof):

wherein R; and R, are as defined generically and in classes and subclasses
herein; G is CH; or -(C=0) and X is O, S, C=0, S=0, C=CR4Rs, NRy, or CR4Rs;
wherein each occurrence of R4 and Rs is independently hydrogen, hydroxyl, halogen,
cyano an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or is an acyl moiety
substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be

independently substituted or unsubstituted, cyclic or acyclic, linear or branched, and

11



[0043] In certain enbodi mrents, one of RF or RGis hydrogen or |ower alkyl;

and the other is an aryl, heteroaryl, alkylaryl or alkyl heteroaryl nvoiety,

opti onal Iwo oBasiependent | y substituted for each occurrencePQirtusodoseor nore

of hal ogen, al koxy, thioalkyl, or substituted or unsubstituted al kyl,

het er 0al kY| wiRE] cofll o BRI arfll or HARERYNmBRLENhaFBe! AgRnt@get her are

a 3 to 8-menbered substituted of unsubstituted cyclic or heterocyclic

nmoi ety. [ 004d4bstitwedognsiibstitotether enbodi ments, one of RF or RG is hydrogen or

| ower al kyl; and the other is phenyl, pyridyl, (alkyl)phenyl, or

(al kyl )pyridyl, optionally substituted with one or nore occurrences of

hal ogen, t ri[60421 onelZhoxy, Cmkpvarys of tie firmubr @rdwhyimacentionlly eecerfablg

substituted pr, unsu?sti uted | ower al kyl, |ower heteroal kyl, aryl or

heteroaryl.‘%ﬁﬁﬂ%fs‘ﬁ"’ i1l other enbodi ments, one of RF or RGis hydrogen

or lower alkyl; and the other is a cyclic or acyclic, linear or branched

aliphatic noiety optionally substituted with o or nore of substituted or

unsubstituted aryl, heteroaryl, Bam de ) hydr oxyl , thioal kyl, thiol,

acyl or amno. 12 WO 03/057696/R§T/U %046] I V) Conpounds of the

fornul a (and pharmaceuti cal | y¥Faccept abl e H ytives thereof): RL x~ 1 \

NNGNAN HHNi,N R2 wherein RL and R2 art &' def ned generically and in

classes and subcl asses herein; Gis CH2 or -(RO and Xis 0, S C0O S=Q

C=CR4R5, NR4, or CR4R5; wherein each occurrence of R4 and R5 is

i ndependently hydrogen, hydroxyl, hal ogen, cyano an aliphatic,

het er oal i phati c, véesgin Rogudfetaesras defjnedgspaicplly #id i glassgs %l@ngﬁE\ﬁFeé‘t y

subst i tut ed il AR BLIRNRU anfIBAESIR Sl hydcogdh vt o0kr AIRfloE@ARY| oI ety
efo [

wher eby each 0o regoing aliphatic or heteroaliphatic nojietjes may be
i ndependent | othes st aliykthetbraatkyl anldsterantledlkylaykariagydieterand; ptionaliynear or
branched, and, wherei e 8 o Hm@E oSl e Abxy,T0I eti es
may be inded&%ﬁ%%e?gyggﬁﬁg F?%f%gug%ﬁﬁﬁgﬁgstftutéﬁ. f004 i C%npounds of
t he fornul a thisalitylp hesubstireted bosistbstimtedejiyh beteroalisl, pxyhtor heferopieveo ): RG

wherein Ry and R taken together are a 3 to 8-membered substituted or unsubstituted

cyclic or heterocyclic moiety.

[0043] In certain embodiments, one of Ry or Rg is hydrogen or lower alkyl; and
the other is an aryl, heteroaryl, alkylaryl or alkylheteroaryl moiety, optionally
independently substituted for each occurrence with one or more of halogen, alkoxy,
thioalkyl, or substituted or unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl, or
wherein Rp and Rg taken together are a 3 to 8-membered substituted or unsubstituted
cyclic or heterocyclic moiety.

[0044] In certain other embodiments, one of Ry or Rg is hydrogen or lower alkyl;
and the other is phenyl, pyridyl, (alkyl)phenyl, or (alkyDpyridyl, optionally
substituted with one or more occurrences of halogen, trifluromethoxy, methoxy,
trifluoromethyl, methylthio, or substituted or unsubstituted lower alkyl, lower
heteroalkyl, aryl or heteroaryl.

[0045] In still other embodiments, one of Ry or Rg is hydrogen or lower alkyl; and
the other is a cyclic or acyclic, linear or branched aliphatic moiety optionally
substituted with one or more of substituted or unsubstituted aryl, heteroaryl, amide,
alkoxy, hydroxyl, thioalkyl, thiol, acyl or amino.

12



, RF, NGRL b?2c, N HNN ~ R2 wherein R and R2 are as defi ned
generically and in classes and subcl asses herein; Gis CH2 or -(C=0) and
one of Rowor3@F6pe hydrogen or |ower al kyl; and the ot hercCiraisasosbikyl ,

het er oal kyl, aryl, heteroaryl, alkylaryl or alkyl heteroaryl, optionally

i ndependently substituted for each occurrence with one or nore of hal ogen,
al koxy, thioal kyl, or substituted or unsubstituted al kyl, heteroal kyl,
aryl, or heteroaryl, or 13 WO 03/ 057696 PCT g?gg{OOSGG.ﬂ%pereintgf and RG
taken toget HBM4Gy o 1) Gomporgidse ab e ofosniyey (¢ agpasHEeAE PEGPEEC cyclic
or heterocyq#%gngg;gg%mﬁ[0048] In certain enbodinments, one of RF or RGis
hydr ogen or |lower alkyl and the other is an aryl, heteroaryl, alkylaryl
or al kyl heteroaryl noiety, optionally independe&tly substituted for each
occurrence with one or nore of hal ogen, al kox t hi oal kyl, or substituted
or unsubstituted al kyl, hetengahkyl, feroaryl, or wherein RF
and RG taken together are a 3(t onN8- pBubergd sWbgtituted or unsubstituted
cyclic or heterocyclic nmoiety. [0049] In glerf\pi Iy ot her enbodi ments, one of
RF or RGis hydrogen or |ower alkyl; and the"ﬁﬁher is phenyl, pyridyl,

(al kyl') phenyl, or (alkyl)pyridyl, optionally g&ubstituted with one or nore
occurrences of halogen, trifluronethoxy, nethoxy, trifluoronethyl,

met hyl t hi o, or sufstityted,qr unsu ituted l.owe I

het er oal kyl , ar y"Vi5f*h 8?%%23?1[6. | g‘%@ﬁé gfrﬁmg?lg'l ?nrdo hég%/sgeesn%lg\glﬁ%%%s?ess, one of
RF or RG is hydqgeNCHs of o@e0)alW is @nsl CtheS=ad, HerCRRsaNRy,adri@R4Bs; acycl i c,
| i near or branched aliphatic i ety aptionall substituted . w ne or
nore of subSWV?ﬂFéﬂmdeHﬁ§ﬁ%§{§%ﬂ%@ﬁIQPGﬂ?nﬁgﬁgwg§P§??%ﬁﬁ?ﬁgyﬁﬁ§¥§oxy,
hydroxyl, t hé}@ﬁ’d ky la]ziplfam::,q{etere’s’eﬂ?i‘lbhaﬁ@,r a@l)ion BetefddBA hhoidty,) orGerapauayidmoiofy t he

formula (and Bharnaceutlcall acceptabl e derjvatives thereof): x ON, GR1
N /N H HN\ Nubstituted with an aliphatic, heteroaliphatic, aryl or heteroaryl moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched, and
wherein each of the foregoing aryl or heteroaryl moieties may be independently

substituted or unsubstituted.

[0047] V) Compounds of the formula (and pharmaceutically acceptable

derivatives thereof):

Re
N.
NN
” N\ /
HN_ N

wherein R; and R, are as defined generically and in classes and subclasses
herein; G is CH; or -(C=0) and one of Rg or Ry is hydrogen or lower alkyl; and the
other is an alkyl, heteroalkyl, aryl, heteroaryl, alkylaryl or alkylheteroaryl, optionally
independently substituted for each occurrence with one or more of halogen, alkoxy,

thioalkyl, or substituted or unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl, or

13



R2 wherein RL and R2 are as defined generically and in classes and

subcl asses herein; Gis CH2 or -(C=0O and Xis 0, S, C0O S=0 C=CR4R5,
NR4, or CGRORB/0576her ei n each occurrence of R4 and RS is i mdesnsienstd y

hydr ogen, hydroxyl, hal ogen, cyano an aliphatic, heteroaliphatic, aryl, or
heteroaryl nRjeEYR; d R Staleh BENer ARIacH ¥ 8-Hetisdréd sub&ilutied dtunaubstiluteghat i c,

het eroal i phatic, aryl or heteroaryl noiety, 14 WO 03/057696 PCT/ US03/ 00366
wher eby eaclvydic arihetefosy@ig@iaigiy-al i phati ¢ or heteroal i phatic moieties may be
i ndependently substituted or unsubstituted, cyclic or acyclic, linear or
branched, angosgphergichBR&Hbdimédie ochO6EGr RY isliydtogen ohltver akylydndnoi et i es
may be independently substituted or unsubstituted.. 005%% VI 1) Conpounds
of the for miheotherigianptgs heterasry} alkylep! sralbpheigray! BeetyRINEY t hereo, f): R

B'A "N N D gerdnacRiupNitled B eadl ocBgrentd®iiR bk SRimor&df imillskeRAlakg, as defined
generically and in ¢l asses and subcl asses her ej n; p.is_an |n{ Fe%{;er fromO-3;

S is an i nt ebealkyl armbstidutedror uBsubstituted alkal, batetoalkyk aiyh 08 helerog L RT ar e

i ndependent | y,_abhsen = :4;3§F§%¥H%E:$ﬁ%1ﬁﬂ&d GRéftituwdaer ei n each
occurrence o heltﬁn aﬁ%nﬂgdﬁagenltg%_fe(a?oeéﬁrc?ent y hydr o%en, ° hydrgxyl , hal ogen,
cyano, - OR, ,cyclicSRheterddR;licRygietan al i phatic, heteroaliphatic, aryl, or

het er oaryl [Ety..or i.s an acyl. noie RL it L4 & 1BReBiiphat i c,
heteroaliphéﬁ@%ﬁ arJy e e 8?%§§%P§¥&h%¥3§§§%§%%Hﬁﬁé?§$n A a%d , B and D
D and E, E and ti aing isphynilywyridgkl{adig@phenyl, gr GlipdpyedyLisptiphatlked by a single
or doubl e bond as valency permts; whesein R, and Ry
i s i ndependeit %Wtﬁ‘ijlw%g%%‘?f nﬁ)r?)?‘iﬂﬂé‘%qcf%%frhﬁ #&ﬁ%%ﬁ\gg&gﬁgﬁ%ﬁﬁz %’c,

het er oal i phatifiGeromet], mdelyrli6r ¥hibstialddph ahdubstityted ldwet elkplalowghat i c aryl ,

al i phati cheteroaryl or heteroaliphaticheteroaryl noiety, whereby each of
the foregoi MstEEHY1Or BF'R@¥er oal i phatic noieties may be independent!y

substit ut ed @ps04Nns UBiSiil bikbegnbodihdnts; o ofdGyE Rigds hldrapeaor biweballylcdndd,
saturated or unsaturated and wherein eac%]ﬁgf. he forﬁgoit.ng faryl, het er oar yl
al i phat i car ythe othet g p 6¥dlic 9hagyrkc: Hpsar or bpnched plishgls PSR QRtomY

heteroal i pha%&&ﬁ&&@mﬁlwé or 2k 61 duBSitABY obErsitidRRANEAHdatoaylbahide,ut ed or
unsubstituted. "B, A ) .
alkoxy, hydroxyl, thioalkyl, thiol, acyl or amino.

[0051] VI) Compounds of the formula (and pharmaceutically acceptable

derivatives thereof):

X
NP "
[: W
H HNYN
Rs ;

wherein Ry and R, are as defined generically and in classes and subclasses
herein; G is CH, or —(C=0) and X is O, S, C=0, $=0, C=CR4Rs, NRy4, or CR4Rs;
wherein each occurrence of R4 and Rs is independently hydrogen, hydroxyl, halogen,
cyano an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, or is an acyl moiety

substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl moiety;
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[0053] In certain exenplary enbodi nents a represents a substituted or
unsubstituted phenyl, pyridyl or furanyl noiety. In certain other

enbodi nerwe,03/03%96\0 03/ 057696 PCT/ USO3/ 00366 D B, A E p r eprasesosea
substituted or unsubstituted, saturated or unsaturated 3-, 4-, 5-, 6-, 7-,

or 8-nenbered cyghabkwhcPss ¥ FhRefihE hRHaky br HekRbNphatie néstieainy deenpl ary
D B, A enbodinents, p represents substituted or unsubsti Lut&cﬁl c%(él opr opyl ,
Bededy and; |

E cycl obut ylindepguseniie pbgtitutedyos maprbsipnied, cyelicoMeAsy SHe SRe%E PE

certain exe - o ﬁﬂ&@ ' t , My Be HdBSdntiéilyed or
unsubsti t ut er%egl%fgﬁ ?fgﬁi pha ?fgnﬁgloiéretﬁé;.éo[ %gﬁ?&%ﬁ caZrtai nbglerrﬂglltyary
enbodi nent s,sub¥itited drymiswgtttedr | ower al kyl. In  cerain enbodinents, RF is
hydrogen or nmethyl. [0055] It will also be appreciated that for each of the
subgroups I-VII described above, a variety of other subclasses are of
special interest, including, but not limted to those classes described
above i)-xi Vpo®id cVH%ses,Cémb@ﬂ@%gé@eﬁWﬂﬂéﬁéﬁﬂéﬁaﬁﬂm”EHWw%Gﬁﬁgmg scri bed
above and.iQw%Q%h%§ﬁ@H% $ herein. [0056] Sone of the foregoing conpounds
can conprise one Or nore asynmetric centers, and thus can exist in various
isoneric fornms, e.g., stereoisoners and/or diastgreoners. Thus, inventive
conpounds and pharmaceutical gompositions t her eo "may be in the formof an
i ndi vi dual enantioner, diasBérep 0 0 I cyysoner, or nmay be in the
formof a m xture of stereoiDs ﬁérSRFI [ odi ments, the conpounds
of the invention are enanti optre® conpoundsHt gy cavtain other enbodi ments,
a mxture of stereoisoners or diastereoners aréj@rovided. [ 0057]
Additionally, any and all tautoners of the fore8¢i ng conpounds are
enconpassed by the invention. The invention is not limted to the

tautoneric structures_depicted herein. /As but. one .ex | ds

descri bed and deﬁY}%%eé‘HRFaggr?é‘ii P aég?t%ﬁf gepgRsslly 0 /m\cﬁgﬁmgndﬁ%ﬁ%
herein; p is an integer from 0-3; s is an integer from 0-4; A, B, D, E and each
occurrence of K are independently absent, O, S, C=0, S=0, C=CR4R5, NR4, or
CR4Rs, wherein each occurrence of R4 and Rs is independently hydrogen, hydroxyl,

halogen, cyano, -ORy, -SRy, -NRxRy, an aliphatic, heteroaliphatic, aryl, or heteroaryl
moiety, or is an acyl moiety substituted with an aliphatic, heteroaliphatic, aryl or
heteroaryl moiety; and wherein A and B, B and D, D and E, E and K and any two
adjacent K groups may be linked by a single or double bond as valency permits;
wherein each occurrence of Ry and R, is independently hydrogen, a protecting group,
or an aliphatic, heteroaliphatic, aryl, heteroaryl, aliphaticaryl, heteroaliphatic aryl,
aliphaticheteroaryl or heteroaliphaticheteroaryl moiety,

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated and wherein each of the foregoing aryl, heteroaryl
aliphaticaryl, heteroaliphatic aryl, aliphaticheteroaryl or heteroaliphaticheteroaryl

moieties may be independently substituted or unsubstituted.
B<

A
S
[0053] In certain exemplary embodiments, p  represents a substituted or

unsubstituted phenyl, pyridyl or furanyl moiety. In certain other embodiments,
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R2 16 WD 03/057696 PCT/ US03/00366 may al so be descri bed and depicted as:
RL (R n N N HN NH, R2 [0058] Furthernore, certain conpounds, as
descri bedwbesmesmosray have one or nore doubl e bonds that ean/uski/eB6as
either the Z or E isoner, unless otherwise indicated. The invention

addi tional | y_gnconpasses the conmpounds as individual, isoners
substantial iy ffee of other isoners and alternatively, as m xtures of
various iso »e.g., racemc mxtures of stereoisoners. |n addition to

the above-men imnedxmmohﬁdmhﬂbﬂgéprEgmbﬁﬁﬁ%hFﬁW@WﬂK@Hn%Wgﬁméﬁaénﬁﬁsses
phar maceut | Cgl-l l7y o?%prggﬁb%pédecycgg%y&l géﬁ)ﬁetglfoalﬁ(g)leﬁgieﬁp niﬁodéﬁgﬁ e%&qplary
I g one “or more conp s’ o

conpositions conpri's oun the 1 nvention and one or
nore pharmaceutical ly agBeptabl e excipients or additives. [0059] Conpounds
of the invention may bqaﬁgggﬁred by crystallization of conpound of fornula
(1) under different con i ons_and may, exi.st as ' i on of

pol ynor phs o ™ROGHHHnd of pgeﬁ?rr%ﬂeﬁf orsﬁ%ﬁ 2y te(dl) 8‘% orgﬁ%%ﬁg{uﬁ)tg?t %g?pérﬁwsl’

i nvention. Ferlodyghpy@opediyl,f@tiehixypelyyioimpphsr cpjooblyl.i thecrrtain exemplag/ or
prepared by using diffgrent solvents, or different m xtures of solvents
for recrystallizationDbyA perfornming crystallizations at different

t enperatures; or by uék ?Ly ri ous nodes of cooling, ranging fromvery fast
pn

to very sl ovaQlihés, d r&rysehdld bantitRAsor ulR@bsyiaRedp bycliyaliphsie be
obt ai ned by heating or nelting the conpound followed by gradual or fast
cool i ng. Thempi®sence of pol ynorphs may be determ ned by solid probe NWVR

spectr Oscopygyokﬁ SPRCLEQARC SRYupld felBb&RehB] RS &ARVIrOE@nCAH! 18tveEIkyly , Inpowder
X-ray diffractogram and/or other” techniques. Thus, the present invention
enconpasses ¢anieambedimenssFoinasirogener medk i vati ves, their tautoneric forms,
their stereoisonmers, their pol ynorphs, their pharnmaceutically acceptable
salts their pharmaceutically acceptabl e solvates and pharnmaceutjcally

accept abl e c0BSisi t Itovi alsodwtanprerintgd ke for spcfoelthe sybaresipp duiid desgribed

Definitions ab%?re,vga%%{yOé?o%? sﬁa%yséé§9ﬁ?’4 cgos%@c@al interest, including, but not limited
to those classes described above i)-xiv) and classes, subclasses and species of
compounds described above and in the examples herein.
[0056] Some of the foregoing compounds can comprise one or more asymmetric
centers, and thus can exist in various isomeric forms, e.g., stereoisomers and/or
diastereomers. Thus, inventive compounds and pharmaceutical compositions thereof
may be in the form of an individual enantiomer, diastereomer or geometric isomer, or
may be in the form of a mixture of stereoisomers. In certain embodiments, the
compounds of the invention are enantiopure compounds. In certain other
embodiments, a mixture of stereoisomers or diastereomers are provided.
[0057] Additionally, any and all tautomers of the foregoing compounds are
encompassed by the invention. The invention is not limited to the tautomeric

structures depicted herein. As but one example, compounds described and depicted

generally as:
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[ 0061] As discussed above, this invention provides novel conpounds with a
range of biological properties. Conpounds of this invention have

bi ol ogi caWwoaswsmsbd i es rel evant for the treatnment of infl REWALS03/§0366
aut oi nmune di sorders and/or proliferative disorders. In certain

enbodi nents, the conpounds of the invention are useful for the treatnent
of rheumatoid arthritis, ulcerative colitis/Crohn's disease, central
nervous system dinsgabede (Gud)edsnd Hepdgleddfi ti pl e scl erosis, system c | upus
eryt hemat osus, asthma, allograft rejection/graft versus host disease
(GWHD), psoriasis, atopic dermatitis, eczema, uticaria, allergic rhinitis,
nmyast heni a gravis, diabetes, |d|opath|c thro‘uocytopenla pur pura,

gl onerul onephritis, car di ovascyl ar RAS ¢ d cancer. [0062] Conpounds
of this invention include thos&skpe et forth above and described
herein, and are illustrated in part by {4 he WV aghous cl asses, subgenera and
speci es di scl osed el sewhere herein. [0063] di tionally, the pr esent
invention provides pharnaceutically acceptabge derivatives of the

i nventive conpounds, and nethods of treating a Subject using these

conpounds, F{b@SS]HCGMrth@ﬂﬂlor@Qﬁﬁﬁlﬁldoh@ﬂﬁndsh&f dakribalr heeit heay bdvetdres® i n
conbination wth one or nore addltlon@@rt ra&gﬁtjc agen ts. The yhrase

" phar maceut i Bae| dpublgchonds ABf SayEFF At P dSHeF e ess JBREFEE any

phar maceut i cghitie®CCoRt @Pdnfios alditionaB§t @icomPdssdsaght cofpsuis a@smﬁm,duﬂf such
conmpound, or_any other adduct or derivative which, —upon adm.nistration to

a patient, iisomeespasistantifilysiesaf fithey igomerednd %}teH’ia“Y%l *ﬁsé‘&’ﬁ”w of Vai¥tipound as
otherw se deg érpee% h‘%eﬁtf]mlﬂﬁre@om&@@wnﬁ&ﬁ Rradf#ish B48e bh&kefdntioned
c

Pharnaceutlc ‘ept abl e derivatives thus include annng othez$
pro- dr ugs. AGOpmoundﬁrpﬂg ses ﬂaS deventien i2lpe BPOBPASERTDRIGHBRCCHEARY |25okt ls

si gni fi cant lé/e.n[v?t%vﬁ Qs Qrgl'c%fﬂg ﬁﬁ&ﬂs\ébﬁﬁ‘nsﬂé"brﬁmr(ﬁ% &nfpouidy
addi tional noie uscep I'b

renpbval in vivo yleldlng t he
parent nol ecofltiee mserttlhe ammemamtm@laumcpwcaﬂx pogeptaifeencedents addiliKsspl e of a

pro-drug is @H%ﬁSt e&onppou%(qs i$ { g}e ‘%ﬂx%/e%ﬂoﬁ rin%’}’nﬁg B8 agédelb? Sy SANPRIUA dofOf

i nterest. rugs vari e erials and net hods
for deri vat ¢omptbgnd loé fmmm(l)amdpodlﬁfwnt oomhMeanﬂhleasple@SU%QBe Oarie known

and may be t.he i nven

phar maceut i c%ﬂm d‘@%ﬁ?)g???lﬁlﬁg%h%ﬁfe Olrl?ra?:e i ng:ﬁ?ﬁ]ﬁﬁé@e taqgéﬁgéfrl vatives

wi Il be di scisagidnl Fbrrmmpldealﬁbﬂenmﬂmmlmeinayvbe 1<!eﬁiﬁﬁeﬁ] ar@@rtpmmredd?}’pounds of
the present inventjon nd defi f s rnQups are
al so descri b&g g ’%‘?fﬁ“te ‘gé‘?“ﬁ ot Blgfeéw? ﬁ“eﬁuﬁ?%%’g‘?g%o Q%Slta%lglz%\}%lgtl on, the
cheni cal el epRifsingd! RystARatibdsi £ diffdteracendanes, dmliyhushﬂgevd?@m omides dabl e  of

the El enments, CAS version, Handbgook of Che strg an(a Si CS1; 75t h Ed.
inside 18 \§90UBE0FPE0E e/ K%Sf?‘ﬁo\%é’ery slow” cooling ufh) crystallizations.

Polymorphs may also be obtained by heating or melting the compound followed by

gradual or fast cooling. The presence of polymorphs may be determined by solid
probe NMR spectroscopy, IR spectroscopy, differential scanning calorimetry, powder
X-ray diffractogram and/or other techniques.  Thus, the present invention
encompasses inventive compounds, their derivatives, their tautomeric forms, their
stereoisomers, their polymorphs, their pharmaceutically acceptable salts their

pharmaceutically acceptable solvates and pharmaceutically acceptable compositions

containing them.

[0060]  2) Compounds and Definitions
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cover, and specific functional groups are generally defined as descri bed
therein. Additionally, general principles of organic chemstry, as well as
speci fic wWonswswp@l noieties and reactivity, are descri b@dTiuso3/@3ga@ni c

Chem stry", Thomas Sorrell, University Science Books, Sausalito: 1999, the
entire contepos1of WRidebussEabok¢) s m%rafoﬁ@rdweeh@vemyom@fuadmmea range
Furthernore, it wll _ be appremated one of ordjnary, Skl|| i.n..the art

that the synfh&iologiGebprrpgeies. asCQi@%"@P‘?Sb%%t}FFeF@F‘i‘Ponu ar"lell%%loélca VERVIEES, of

protecting OgfuRs: &Y thdareaflidit " & airRfhiafey géﬁ%ﬁtomn'ﬂﬁ& Llﬁé%?deﬂeraﬂd/ﬂr it is
meant that a particular functional noiety, e, 0, N, is temporarily

bl ocked so plekiferafive disordetsn lTnsarize e@h@t’rlm@ﬁs dbi C%?C@e@é Q/feqhgl yention ther
reactive sitggdnl} @ tﬂ%&dnme{fz%fl lﬂaﬁﬁat&@rmﬁf;ﬁg; uldefhti% ebefiyesdneihadigeent s, a

protecting group reacts ectively in good yield to give a protected
substrat e t hatntiekngveus| systen dlh@sw @yl\ésdtsédl ag @&%@H%ﬁ@leroﬁlﬁbesymemceb‘ﬂ)%g group

must be sel eglgﬂlt\égﬂ sy MR | QAR o ebih (R | Nost AR RS o] er abl Y

nont oxi c rea not unct|ona gr oups
prot ecting gpwuipsif, ozrtnp;c atereaiiis] yozempantabiiy dErgivahinits, (mpsteenr gfagisabl y

wi t hout the er at | of new stereo enic c t ting
group has a ﬂ\%ﬁ? 18Pa ‘8&8‘0 SRATPF R G fra Pt %n%r@gﬂeg%ggd F r‘élrogélg{rlﬁtgl tes of
reaction. Asd@eieaiahécdadeet ei n, oxygen, suI fur, nit rogen and carbon .

Dot et 0 SUHEP bbb r o) SRty DR S

These oxygendgcabaacChdrsig, gfdoatpsnﬁsmﬂemdlepaﬂmp thé @ani@ts dlassast eldagbmbrdmﬁd]yl
ethers, substi tut ed matp ers .g., MOM (nethoxynethyl ether), MM
(met hyl t hi ondReRiys dis¢lprsf plscyesyr ‘H%‘szl oxyrret hyl ether), PMVBM (p-

met hoxybenzyjgsyet AvhitBhdIRL the fréseftoii®entioh PYvides [—F‘ﬁ@ﬁrﬂabéﬁtﬁﬁllyeiclaéﬂta‘t@é hers,
substituted benzyl ethers, silyl ethers (e trinethylsilyl ether),

TES (triet hyFi@ri"lalef@tOﬁéhf’)mveanj@nmoﬁ?qss%ﬁr%%dé|°If§FPat@ﬁﬁéP5’JeCt'P§BK/§lese

(t-butyldi mat:&)ﬁ;&hhé’ |ph§ﬁ1ﬁ§éu)tlcaltd’0h1lﬁgﬁﬁdhls tRdréof] or &HREDSF thERDBI ombination
(t-butyl di phenyl silyl ether), to nane a few), esters (e.g., formate,

acetate, benwdhtane( @z more pddifionst dheswweutice ageaise hiThe GhEase-at RATBASCHERY a f ew)
carbonates, , o ]t&LJSIQ 8GR 20PLaKRled, Jenotdd 06T BMC%@Q _P/h%&mll@f{al’t

enbodi nent s, rogen profecting groups are ut| i zed. ese nitrogen
prot ecting gpmrp@ satt of sudl estiruef saelecompound, prinyedher eddushetiensative whiche | udi ng

met hyl, et hyh%cglggdn%ﬂia&m mgerpvap«y'ls R @qu%gﬁvléﬁéqw gr&qﬂdm&@y)naane a

few) am des, crm rves, am nes i mne
derivati ves, cangbuedassi nthedhasd \dasqmbels heltem, nane meifab,orhte Qar teaidne dh¢re<n°

oxembl a0 PR DSOS R DA P R Y

t hese prot ectifugg igr ougaivatied her ,a a:ompbmﬂt yusnhlly aditht srgnﬂ]cax&lyunuhﬂc@ht

gg;)gggglgggpgr qﬁb@ﬁ%ggct{vﬁﬁd\;vﬁl h con a?l}slaillag&ilﬁggall %wtt}b \?vh%g is suscepfglbl\/\%
removal in vivo yielding the parent molecule as the pharmacologically active species.
An example of a pro-drug is an ester which is cleaved in vivo to yield a compound of.
interest. Pro-drugs of a variety of compounds, and materials and methods for
derivatizing the parent compounds to create the pro-drugs, are known and may be
adapted to the present invention. Certain exemplary pharmaceutical compositions and
pharmaceutically acceptable derivatives will be discussed in more detail herein below.
[0064] Certain compounds of the present invention, and definitions of specific
functional groups are also described in more detail below. For purposes of this

invention, the chemical elements are identified in accordance with the Periodic Table

of the Elements, CAS version, Handbook of Chemistry and Physics, 75t Ed., inside
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criteria and utilized in the present invention. Additionally, a variety of
protecting groups are described in "Protective Goups in Oganic

Synt hesi swoThios@oeEd. G eene, T.W and Wits, P.G, Eds., PoRusS®bmsys & Sons,
New York: 1999, the entire contents of which are hereby incorporated by

reference. [c99§51ancys Meld ﬁfﬁ@tlcﬁaﬂp"gﬁﬁbﬁfa trdaally tdeEn&D AP AuneiSed asrddescr i bed
her ei n, }gltute n%er 0 substltuengé or J‘u ctional

moi et es. I nk@etmalé)h gendral prtnélpiﬁs @@Wl%%@ﬂyv\ﬁe‘ﬁ’ﬁéﬁs presitfisfupet ‘89 the term
“optional | y 15tlegoz§nd le b §1te' héé@l%e% i CO@fg@hl@e@he'nﬂs&}@r 'Tlhbﬁaﬁs @Brrél'l'“ S

i nvention, et o epl acenent nh drogen radicals in_ a given

structure vmlﬂmvetrh@ Sa:dnacaBodfs, Basplity: f|@@9sﬂ@s§ﬁ&r@mnten‘&h% vhihie ahan one

position in an lven stru YR tit i §vidianprone

substi t uent %ﬁ’og?ﬁ‘gg‘e }*no é‘%%%%?f |Fe egllrdgl%bﬁt ‘Hﬂe s\t%%ﬁr?(fl%geﬁ may be either

the same or (dﬂlﬁi@rﬁﬂl mathe @Y dny tposintlietn mefdy sadddsenbsil herqih eutiliae m

"substit ut ed" onte | ated t ude‘ al S i:tuents of
organi ¢ conp(?ﬂﬁtéfso ‘?{ecﬁ' TN a%b’etg? enflhgmtecmﬁé)gé% %{aplu Sl#?e‘t%{ljelmés i ncl ude
acyclic and gysat thet a b&rﬁﬂﬂh&dn@l@daluﬂhem@ed Sp@rﬁ@asymmmmaray\hlocmsar ocyclic,
aromati ¢ and nonaronmtic s bstltu i

ani c oun r r poses
of this invehtii Bnreaﬁé’PeF%’atSnﬁar’é} t?ugsse{‘?f’?‘fe gé %@‘nﬁé\eaécgih rltggénn%u P

substit uent %n@iﬁﬂﬁl@tﬁonaﬂ}éorﬁ@uﬁﬂsslnb RfeBied ShibodigRhs, efprOireqargl group)rrmtsnds
described herein which satisfy e val gﬂm es of

Furt her mor e, selepfively mvaastivisd fe g“’ﬁ BtPI9tRRe a@at%ths&lﬁ Sitaﬁ;l?ei g’dfgf: Hroé??yedrranner by
the perm ssif)gosy Ql%tﬂrgt'é@cﬁfg%r&f A3 isSlectORNOMBE. in G5 ikl byoRadilyf

substituents and variabl es envisioned by this inventjon are preferabl y

t hose t hat réé/gllﬁbtle preficaily PoieRie FRgROTT hak dastos At & Thadiom! gPEhe
treatnent, PORES Qo¥raBle dBikfaQldTE pRAGaHY Githbgiiat | ve

di sorders, 1 ngll%)éegmrgé &)@{J{Ohﬂ%% [T m %gdrat o] rhgumat oid artﬂ?iytl S, psoriasis,
asthma and cgemeretion d’lhr@W stenepgenist eeblets);, and she ot SHOHP haT & FMERENM O ef ers to
conpounds whi & Y] f dQ ABRIR 6L HeR, and
whi ch mai nt ai nq’t0 ﬁ%m?lgnaﬁfg a!v%)fd fﬁretﬁéécs){rtrpé@sgdtfﬁ%tcu&p A sufefl ci ent };ggrl od of
tinme to be d@lfenhﬁﬂbganﬂldmaﬁibapmcymg gIougs rsuﬂfellmh@?ﬁ Fp’éﬁxwlﬁﬁn ¢rid®  to be
useful for th ses det ed. her I L£", as
used her ei n, % s B(S‘te ﬂe kl%rreléllte aélpn(ﬁXil{Qqug } ehl,e(\)rtst]f1 |gt:10% étg%al n
(i.e., unbr amﬂizad)]‘hebaf (a@gheptptecm(gi grcu,psmchphlmyxclnptliraittwbthamqﬂwl ethers,

hydr ocar bons, ch are pt| nal | sub tut por ctional
groups. As RHopHe tﬁ‘g afB?ﬂl ci 5 &0 by dne |er%15)r§/' ELPFI %?hr? thg\dgtr&l?
"aliphatic" Qn{l?etﬁyll‘lhﬁ)ﬂﬂﬂﬂl heaﬂeam BOM no(betﬁgloxjméthyls ether)] i ANBM t dp- al kyl ,
al kenyl , al ky cycl oal k cl oal ken i es.
Thus, as use’é}e‘%%’i?y@??\zy W‘ﬁ’@e%@r?ﬁg}ﬂt%}é}me ?ﬁeé"pu%lggﬂt%tﬁg ﬂ?tﬁ&s’gP%me:% and
cyclic alkyly r@gaogJSTmmﬁaﬁéthﬂmyalamet)ﬂEscqmﬂiyaﬂyrgmaf);| c 20

WD 03/ 057696 &%#/ USOé/ 00366
TIPS (triisopropylsilyl ether), TBDMS (t-butyldimethylsilyl ether), tribenzyl silyl

ether, TBDPS (t-butyldiphenyl silyl ether), to name a few), esters (e.g., formate,

acetate, benzoate (Bz), trifluoroacetate, dichloroacetate, to name a few), carbonates,
cyclic acetals and ketals. In certain other exemplary embodiments, nitrogen
protecting groups are utilized. These nitrogen protecting groups include, but are not
limited to, carbamates (including methyl, ethyl and substituted ethyl carbamates (e.g.,
Troc), to name a few) amides, cyclic imide derivatives, N-Alkyl and N-Aryl amines,
imine derivatives, and enamine derivatives, to name a few. Certain other exemplary
protecting groups are detailed herein, however, it will be appreciated that the present
invention is not intended to be limited to these protecting groups; rather, a variety of

additional equivalent protecting groups can be readily identified using the above
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terms such as "al kenyl", "al kynyl" and the |ike. Furthernore, as used
herein, the terns "alkyl", "al kenyl", "al kynyl" and the |ike enconpass

bot h SubSWDtOG)lDEmi96.nd unsubstituted groups. In certain enpadiusenoses as used
herein, "lower alkyl" is used to indicate those alkyl groups (cyclic,

acycl i c, Sub%l%%gug% 0P HPFE iRy démmcm%aahauw AbiBghdobaiing 1 6
carbon atons certain enbodinents, the alkyl kenyl and al kynyl
groups enpl qyewpsiare ddsbrdaedmwél’mteewe(ﬁmtlm in Qregge ayntpesay’ @“fé%db FBtons. In
certain oth m t h vofkd 99 ki hirddcters enpl oyed
in the invee{}Ngﬁ (gg)utta?r?iLEéL % a%,ﬁg}% f&csaolng ﬁonoatoms I'n y(rat ot her

enbodi ment s oftwhﬁhaalrédydrebyahmmmtedWm&femnlcynyl groups enployed in the

i nvention con l.i phati c . St di ment s,
the al kyl, P@yl ]Ité‘ﬁﬁ bml’y??yﬁateé%ﬁ%@e errpﬁg@uﬁcelgdrlllsn&e Jhibed)?}%%f P%gmcont ain
1- 6 al i phat i @b&RtEDWitAta@PBumber ()fesmbﬂinkmts @nﬂumtiorrdnne],etutshelnagekgral thel kenyl ,

and al kynyl groups. enployed in t entlgn cOo t ons

Il ustrativeemyl ﬁugﬁ%ﬂt{’@ @ﬁ%@?ﬁgreﬁfgg b?' G, © pﬁlﬁf‘aﬂ%r & Ir%((J))-tt al}dcs {)??% fs for
egj gpl e, | mt&ﬁiafne@hlh?ﬂr?uﬁs ofgm?ﬂili\"mtlbrﬁ @%téfﬂaythe repbagélfm Oblys{drogten radicals

- cycl opropy ally n- but yl ;. u : u er

cycl obutyl, DEHAVeRRLEBLs it i ’ﬁriﬁéﬁ‘??fa SRS leﬂéH‘?S\?l o SWB%WF %{Ife pentyl ,

cycl opent yi , osfﬁ'a@ “ift Yifi J{%R%ﬁtsﬁhctﬁke HAXHE sutBERtdIeHYA moty ead hﬁwhbsutuent
- CH2- cycl ohex noi €

%/ ies and the l|'i ke, which_agajn, a%iag grfon or nore
substit uent sselenteft oy 2 spypifigs STOPPhBStitBER! “&V@eﬁglflerlﬂi‘erﬁ & fgfergnhpt exanpl e,
et henyl , &J%%(El&gﬁt %@dsed ﬂermﬂﬁh@i/elnnz‘s@déﬁﬁl&‘d{’ ‘lé/&onte&ﬂﬂhtém thdlk®. all

Representatlve groups I nclude, but are not linmted to, %Eh ynyl ,
2- propyny| (mmpablyydu))ﬁtlﬂlenﬁmfpymc eaTePouRds. | [k brqad GEBFt PrePEBISHID,] koxy™”

(or "alkyl Oxiub d,'ll}lents g&;ﬁd? %{;iykc# 311 yéiﬁeGratﬂa{eﬁ' dﬁdrlﬁlinﬁl'h@hetdocar Slidyd group,

as previousl e parent nol ecul ar” noi e t hrough an
oxygen atom hnterbdybbugiiomamhmMnomthI subgtisnants af eraspidi spampodndsy hEoy| ky|

group contains gt 1s hatt%f% %?{g%g)f’%c M a O'?ntFo"gEﬁ%ﬂr LRy ‘Qﬂl ments,

the al kyl griBtip>s® %o n atons. ‘I n yet ot
enmbodi nent s, subkiuditk yﬂxd/oxahﬁge pyrinissibéen sutatitogmty |of grrganis cempiuoge deﬂcﬁb‘t%e

i nvention contain.1-8 hat c car to i ments,
R e R

enbodi ment s, pdthereddeld tb b nmmad ) aﬁ}amamwiby tiad papingssible mhstimntsaafcnmmoEx anpl es
of al koxy, include but are not t ; hox . Q

i sopr opoxy, ?Pmpé’t}’ﬁ“é?xfo“%bé‘i‘atnoﬁ%?f&% m”r‘?@’iﬁﬁ&ﬁ"tv 6‘%% eﬁﬁa‘ylﬁlo dq) Xt}{fs ng?gﬁp es of

t hi oal kyl i nErle era tthos%rtﬁatI'lr@sTultI ihthd €fmbion ﬁibidiblé bbmplqunéﬁ hgelfutl Hi ghe

propyl thio, isoprop n-butyl thio, and.the MO .03/.057696
PCT/ US03/ ooswtmfréoég]exaiﬂ@e toé rﬂrﬂamé‘ilﬁzw a%aﬁtsr‘m%‘? ?%d ?f81"§faé‘¥%8t§°’ﬁl§vi ng the

structure - including, but not limited to theumatoid arthritis, psoriasis, asthma and cancer. The

term “stable”, as used herein, preferably refers to compounds which possess stability
sufficient to allow manufacture and which maintain the integrity of the compound for
a sufficient period of time to be detected and preferably for a sufficient period of time
to be useful for the purposes detailed herein.

[0066] The term “aliphatic”, as used herein, includes both saturated and
unsaturated, straight chain (i.e., unbranched), branched, cyclic, or polycyclic aliphatic
hydrocarbons, which are optionally substituted with one or more functional groups.
As will be appreciated by one of ordinary skill in the art, “aliphatic” is intended herein
to include, but is not limited to, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, and
cycloalkynyl moieties. Thus, as used herein, the term “alkyl” includes straight,

branched and cyclic alkyl groups. An analogous convention applies to other generic
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NHR wherein R is alkyl, as defined herein. The term "am noal kyl" refers to
a group having the structure NH2ZR -, wherein R is al kyl, as defined

herei n. Iwomansmber enbodi nents, the al kyl group contai nsPCTIAGDI3phat | C
carbon atonms. In certain other enbodinents, the alkyl group contains 1-10

al i phatic cakdpgg s@dho:ms“allieﬁylye*‘all@h@l’«"’and&ﬁ@ﬁﬁé NMBaiBermbR aslukedl herain, kibryl , and
al kynyl groups enpl oyed in the invention contain 1-8 aliphatic ca bon

atons. |n stiems oekal, ertoerat meatkynylt jgad ghacjike Gpenmpasy Bﬂtpaﬁuﬁglt‘ite% ang | phat ic
carbon atoms, éuﬂstﬁl?cg%gx()t}%( 18 e &ﬁggdﬁnenttshgs Be& Héred! Qer BNt BL&E td - 4

al i phatic carbon ato npl es of al kylam no include, but are not
limted to, Mmsidatel thmen@kylarhwsdnm@ aqysl aﬂbﬁﬁwt%ﬁnuﬁwbamteéhhramhk% o1 [ 0070]
Sone exanpl e 0f skt %rabl&é’?%tc%rb%ka{o% above-described aliphatic (and other)
noi eti es of corrpouna he 1 nvention include, but are not limted to
aliphatic; 968 oalln girtain embodimydnts, the alayb alkgiy] and Wy gtoups¢mplpyedier oar yl ;

al kox aryl gx et eroa I i
et or oal byl t RcarvepBgh Fia fHbeplleh SLERE YR o Bl ShyyrBkich! B
- CH2CF3; CHG]]:Q],, a}karja Cid alﬁlﬂzt:g@@d; emplGddNhiZhe m@HiZf@@Z@h{am -0 @Ifhaﬁ@Z( R ,);

(N:g\l({Ré)O)Z:? j?%’lgéoﬁl;se;i %R@ﬁrré'&’ ”'"“Qtsl,?;b%i ?“ﬁgligf) (}g’nﬁ%(a ¥1n(§?<|;§raoél * but is

not limted & loydeci ﬁhh&hé duvehgdre rcomhinp hadt aliphatid y:hl;bon hadrs. oaly ktjll athey! ar yl ,

or al kyl hete rein_any of the aliphatic, teroal hat i

al kyl aryl, Fmg?‘ﬁ";‘}‘lﬂﬁ%t P FFXH 2 n%ﬁlﬁ’i’t ?ri%u@w&%‘&si O%fole hgrilav ﬁ%l n may
be substitutedaign- M@uaﬁidammdamsb napetudtt embodiReasaheslkylcykédyt; and
acyclic, and wherein of the aryl or heteroaryl_ substituents described

above and her&y! r?éﬂ}upéeﬁm@%ﬁétlpttb? &yeption, (R 4 Grkep 2RI ¢ TV exanpl es

of general |y, anplit gaR @ﬂﬁlb'l?&tlﬂcfeuﬁlﬂta'ie né¥ 8nitdd! 145 Tor Ak @EpIBY mbRgL, SPGLinf i C
enbodi nents shown I'n the Exanples that are described herein. [0071] In

general , thePr@yknisopipyl 03"&%"%1%(5%{13191’”0?3’1&%113{}8%‘8‘1‘]5{}:2 se5-hutyls Pk o st abl e
mono- or pol yeyeliC . S&ﬁ&uylocdﬁ éy%lobg% Mﬁ%&mcsec%ﬁtyp%aﬂ&ﬁﬁ&f@ﬁm ic

unsaturated noieti e I ng prefer i/ carbon atons, each whi ch
may be subst iyaepsatybr -Cllmeyglopertyl, ehexy tSGtheKylaICsf@lob@i}’hppﬁlézc@}’éloé@i)’ﬂ hat aryl
and het eroar S | r tLhRaReRs Vi Adii

al i phati c, hé{ ée?ig% Ilt“}oﬁrget llﬂge “qﬁ({? tgéraggﬁg)éf tBl‘?n%‘?ety and thug&al SO

i ncl ude - (al igplopg lrzc)udc,ylbqt arc( nett mm:«ai tOptﬁfathal)flaby bthens(lapmpﬂa'tltw}m}ak droaryl, -

(heteroali phmelthc ?%u en t Clﬁiek%(%%%%]ltﬁtlveg pEYAcM’dr ﬂﬁ%are not

- (het eroal ky eroal eroa BTOIeL | 65, as used
herein, the plhﬁmwsetharr}ylz-pmpyﬂyb(pwpaegyy), -paordrny]angilthelii@t eroaryl,

(S PRat T oy - GAS\Spm B RN o 2,000 0L QRIPRA T po/ 00306

- (het er oal kyky alkyll group, as previously defined, attached to the parent molecular moiety through
an oxygen atom or through a sulfur atom. In certain embodiments, the alkyl group
contains 1-20 aliphatic carbon atoms. In certain other embodiments, the alkyl group
contains 1-10 \aliphatic carbon atoms. In yet other embodiments, the alkyl, alkenyl,
and alkynyl groups employed in the invention contain 1-8 aliphatic carbon atoms. In
still other embodiments, the alkyl group contains 1-6 aliphatic carbon atoms. In yet
other embodiments, the alkyl group contains 1-4 aliphatic carbon atoms. Examples of
alkoxy, include but are not limited to, methoxy, ethoxy, propoxy, isopropoxy, n-
butoxy, tert-butoxy, neopentoxy and n-hexoxy. Examples of thioalkyl include, but
are not limited to, methylthio, ethylthio, propylthio, isopropylthio, n-butylthio, and the
like.
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(heteroal kyl)aryl, and -(heteroal kyl)heteroaryl” are interchangeabl e.
Substituents include, but are not limted to, any of the previously
ment i onedweuwbssicbat ents, i.e., the substituents recited Pom/tzbd/pized i c
noi eties, or for other noieties as disclosed herein, resulting in the

formation of[()@69 ta g&gpamglamr{aucpe@grglgg gn‘gg,q MRty Qhe tdh@ctuRy esent

invention, "aryl" refers to a nono- i cycl ¢ carboclychc ring system
having one NHR wierer Bivitallyl, i definedl h@tbmdl'fﬂig ferijeminselkyl” FeieEdo £ 81°%heny |

naphthyl, tety aklﬁ Pr%%grht IR’ | ?’QX'R’ NGERY bs a%ehnf'erélﬁ Kep deRai®r t ai n

enbodi ement $EGPE P rivent 1 on, he term "heteroaryl™, as used
herein, ref eahﬂgotimleatsgmelailayl gioopradritains t-aehahpﬂatlhaaﬁbmgatbm@rﬁhf Pey@mt @haren ring

atoms of whic mis select ne or two
ring atoms aﬁ"‘g’ g g%aaﬁltqﬁeﬁr%lfpo‘é?néal’&s Fﬂgeag)lgfrfu]élenctafb?naagog? th?_géf?%ér}n S, 0 and
N, and the reimumhdAs, he gkl QRngl end amﬁy\l giobps empliogal ilbehmglveljltmnned to
the rest of the nolecule. via any of e at o aor _exanpl e,
pyridyl, pyreasiaiy -8 phnbatig eathsn atopy rf?i V}l %?rr E%ﬁneﬁ%f’ n]ih ﬁﬁ oub

t hi azol yl, R6aBEsYl-6 ahbﬁ&@mmhya{tomé hiladiea athey bmbetimetita zihk )allkyl tghduppheny!|
furanyl, quinolinyl, isoquinoli né) and he || kf {1007@1 tW| | | tbe

appr eci at ed ©R@msA-§ alighgc faber glony| B oFiafiyfamrn e 8’;/1&1} i€ Mryl
groups) can j tédﬁé%ﬁéﬁ&l&ﬁh@%tmaﬁﬂbsﬁdﬁ ﬁﬂnmwraﬁdmb mkgubstitution includes
repl acement o ne, two or three of the hydrogen atoms .t her

i ndependent | [90W]t h Smexéméleépf ssieieats of Hie aberer TRy AbP Fgé‘g i°fePudi ng,
but not i m;flﬁgﬁ%] JJ%H{?& s! & th ﬁ&eﬂﬁ&@hﬂcﬁﬁ@t b@c ar@hm¥t limed &5 aBphatic;
? ero tkOX ary

al kyl aryl ; Yy, het er oal koxy; heteroaryl oxy;
al kyl t hi o; aheydrd:dhphatmhemr oélleﬂcyllat}ﬂu (ﬁlkyﬂm’]er @mlﬂemawl Falkoxa rBlOXY: - OH;

- NQ2; CN CE3; 1 2%] io;GF2 SR CH3;
_C(OR,, &5‘5’(‘%‘5"”’ %%f(’ﬁ@&’%g? gl&r{%;‘ 1800ze odON( Rx) “N(RX) 2i
-S(0) ORX: NRK,(E@)RX OlbyeNéin @NpmhceGHﬁ@FxceCHﬂszCHz%ep@H pIHy i ncl udes,
but is not ha Ji h aryl,
al kyl aryl, ¢Q§I§¥Im§6§§? & %é’r eim (ﬁ’ﬁ @@ﬁ I%Z’alét% 2’5’“ C@b@}@
het er oal i pha@c@N(R,gi kyN(at;()i,l -S(@))zlat kNmGI@RQawbéremuwm perarercedel ki bed
above and herein ma tltut usub5|t te d
unbr anched, ®& ep@nﬁ?’ kl}a?s ut a’ﬁdng\[hgpléte o athph%ﬁ tﬁlgteggraﬁ%% hgr t’er oaryl
subst i t uent shel@s#yi, b&wa@bwan@nﬁtemm; WheEiy abﬁof thel bhphanc;ttecbrcmhphatlc
unsubstituted. Additional exarrBI 5??5 ‘ﬁﬁes% %i) %\ﬁ%g\gl i cg e .Subst i guents
are illustratledany} ohelkyheteraan ECTIOR G eé?(an%]fl}és that are
described hgfigiied 43 uMAQo%AtéHS 1696nRAGKH WIBRRHRA3ERIc bPEF3lic, Bhé wherein

"cycl oal kyl ", as used herein, refers specifi y.to S. havi t hree
to seven, pravephiihs arhreeheteoarsn sESHEHs élﬁﬁﬂ’i’geA ahe¥ea Cg%g Y Bk s

include, but substituted or unsubstituted. Additional examples of generally applicable substituents
are illustrated by the specific embodiments shown in the Examples that are described
herein.
[0071] In general, the terms “aryl” and “heteroaryl”, as used herein, refer to stable
mono- or polycyclic, heterocyclic, polycyclic, and polyheterocyclic unsaturated
moieties having preferably 3-14 carbon atoms, each of which may be substituted or
unsubstituted. It will also be appreciated that aryl and heteroaryl moieties, as defined
herein may be attached via an aliphatic, heteroaliphatic, alkyl or heteroalkyl moiety
and thus also include —(aliphatic)aryl, -(heteroaliphatic)aryl, -(aliphatic)heteroaryl, -
(heteroaliphatic)heteroaryl, —(alkyDaryl, -(heteroalkyl)aryl, -(heteroalkyl)aryl, and —
(heteroalkyl)heteroaryl moieties.  Thus, as used herein, the phrases “aryl or

heteroaryl” and “aryl, heteroaryl, —(aliphatic)aryl, -(heteroaliphatic)aryl, -
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are not limted to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl and the like, which, as in the case of other aliphatic,

het er oal iwbaBios76e6 hetercyclic noieties, nmay optionally PeTAshyoG3b0L ed
wi th substituents including, but not limted to aliphatic;

heteroal i pha(;aie{rﬁ'latl é{tL:roaRIEt ?ﬁ&%m at?cj)ﬁ%).’ér@{ryll 1~(ﬁk}“)é¥ﬁ6t?5@@ﬁwl’)arﬂ| koxy;

aryl oxy; et'eroaryl oxy; alk hi o;
het er oal kyl t(lhetex;oa]kgt)gybamgil -t(hctgt‘oalkyl)hetgroargr arq mtex@.qmgeqh@ Su@t}tuen‘@::g

-CH2 CF3 CHC QLR

“0®2(R ) EéJ{E%RCbH“e “MW%WHO N%Ei%%& 5 1(tuFE,eI,@)"z 80 2RX:
- NRx ( CO) RX whibstiantse@ciredofoc aliphetic eogtieR oy fori ﬁh@p@md@qtaﬁﬁlﬁchﬁdﬂ@}’é@n but is
not limted to allp at het roI| FEIg e ylaryl,
or al kyl het erref‘}gtll eﬁpg?ar%loé 3 ?t alflgaglth%) at ?ﬁccerﬁkeht %1?11(;) L%l'? ?lt:%
al kyl aryl, o;sres%hkyibmmr a@ﬂ’yfefambsatmbnme ot blcytétsccanbbedhabogeysmhd’fmgel n may

be substltuted or unsubstltuted r.anc ch y

acyclic, and®ifh&F iR amAtgs ipgse ing “ﬁifngor\’“ﬁ ?Oér e 8 UB)S ]ln}{fuélﬁ% ifh yg’escrl bed
above and heg@iHydFeRipHIey 1, BB, ihddngUarar the ikl bsihlctemmcbmbé.dldmbnts) oétheexanpl es
of generally applicable substifuents  are |%hu51 rated b

enbodi nent s @ﬁmmthpﬁeﬂﬁgﬁbl@?r?%t By 8LE BEE° tchgrcgig]ﬁ ar 18%?4] The

term "het er oghicRNAking ronPBvd/®asch AGY Kbrls of @lﬁlelli Snd fngdtophiatdetetdioat 8,65  whi ch
contain one or nore oxygen sulfur, nitrogen

hosphorus or. sili.con atons,
e.g., in pl@cadol; eaphepe AF G¥ie IMBAURG AT ?514 ﬁ%‘?@ﬁ"@% ‘?'f% nrslgmg'r anched,

unbr anched, ‘fexféhlffonps GHEN sn@melran{aqah@ﬁngs%ﬁag @feQﬂrb@ﬁdthélfhﬂithLHeaiged
heterocycles suc rphoflino, pyrrolidinyl, etc. In certain

enbodi ment s, joined de dal ieptheftthe mekicaleivas am ef the FHE AR SBEDHE £ FEFERGent
repl acenment ‘%I, élg,flgjypaszﬂgp "Sr H{m&ﬁ{lt gygmﬁo 10 ﬂﬁld&iwle@ﬁhzom toRa NG, OF Nore

noi eties inc pha het er oal | phatl c; aryl;
het eroaryl ; @bdxpkalyly thiadidzkiyl, veadinzobilythiopkenkb W‘anbdr, grigljnyl, Heaasmeimiox &
het er oar yI ox%thha%l thio; arylthio; heteroal kylthio; heteroarylthio; F;
a,; CN, - CF3; -CH2CF3; -CHCl2; -CH2OH, - CH2CH2OH,
-CH2 NH2 - CHOSTRCH3It will(He) di)reciate@@Ret R ;and E@N(oﬁmj gioupOinayding byopdmp RX:

- OCON( Rx) 2; ( 60) r r of RX

i ndependent I Vl;'lf Rﬁuﬁﬁpe?n ?ﬁt urfsgbsﬁl&teix& S%ﬁﬁm%hg ‘% elﬁﬁsgltlg ftg&t?oﬁegngfrﬁggsl i phati c,

alr yl, ] het er gﬁbbﬁbem?l!t Is% b, Yo oo thred d@thdqhychomrayims ﬂwhtememdep@dgnﬂafmﬂhe

al i phatic, heteroaliphatic ar et er oar u ents

descri bed ab¥Ve®™¥n¥ ‘ﬁ%’iee(?frfh?rg‘gﬂ%’éngs%lﬁiﬂl?st’ﬂfg Br uﬁﬁlgug%{ég '% lF’janched or

unbranched, ﬁéf&bal\cxo c; AGKE] | Koterédgl; Wilkyledyh) a:ﬂlgy]lﬁferdalnﬁ aalybxyoraﬂylmgr oaryl

substltuents 03/ 057696 Pg{ lL}JSOS/ 0?@66 deSﬁ% atbove nd her ei n

may be subst heterealkosy; hieeaapderss @kylionaritiop hgero WB 2be r8?’ry]é€ﬂeral ly

appl i cabl e sphsgi-t yels A, i-Chustrated,dn; tOBCSReCH,08; eaHgdi;0Mmt s shown
CH,NHp; -CH,SO,CHj; -C(O)Ry; -CO2(Ry); -CON(Ry)z; -OC(O)Ry; -OCOsR; -
OCON(Ry)2; -N(Ry)z; -S(O)Ry; -NRi(CO)Rx wherein each occurrence of Ry

independently includes, but is not limited to, aliphatic, heteroaliphatic, aryl,
heteroaryl, alkylaryl, or alkylheteroaryl, wherein any of the aliphatic, heteroaliphatic,
alkylaryl, or alkylheteroaryl substituents described above and herein may be
substituted or unsubstituted, branched or unbranched, cyclic or acyclic, and wherein
any of the aryl or heteroaryl substituents described above and herein may be
substituted or unsubstituted. Additional examples of generally applicable substituents
are illustrated by the specific embodiments shown in the Examples that are described

herein.
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in the Exanples that are described herein. [0075] The terns "hal 0" and
"hal ogen" as used herein refer to an atom selected fromfluorine,
chl ori ne,wbrosts1ees and i odi ne. [0076] The term "hal oal kyl " 'PCdarsos/es6@n al kyl
group, as defined above, having one, two, or three halogen atons attached
thereto and 7ﬂxemPlllé {hin® GoyRMaRYPNasOd Rirein A febd Uppsiaoaty Y |groub§hkﬁ7&%t hy|
tr| fl uoronet and the |i'ke. [0077] The term "heteroc oal kc\{

"het er ocycl ethreeet@ sqysw @referelely fhireq ifte aprian aioms, otyitable ﬁ%&l‘?%kyés inclgde, §

menbered rin lAC didRe plar{do a bi-
or tri-cycl |%eglr Oﬁmﬁé’d%%y ?{%89#92&?&3 Sl xé}}rdreg)lrgber egwrkl)ﬁralgil ﬁ%w n%t? bet ween one
and t hree hetherlgat mm rasiepdh@j@mel of otbbr eliphatic.r baterealiphatic o deeycliend

ni trogen, wherei each. 5 and each
6- nenmbered FPK eﬁ’]é’ﬁ;’ grige ]3%3%?@[%0nd@%%%@ngﬁ%%ﬁggggﬁ@gﬁggg% | fur

het er oat ons  atippatidy @eterobliphatid; Iayyl,l:ietamdryl'; aleylary(; ialkiy)heterarylj dlkogeaylwayer oat om

may opti onal b u. erniz |v y oy, cy¥clic
rings may beL%/tﬂg%]ﬂoq‘ty g[e]iﬁ’é’ﬁ'io e ﬁciyﬁlb‘g %tﬁ‘relsl‘ge%ﬁr'toalﬁl?lﬂ%g’he %II‘QO yc?e}s{ i ncl ude,
but are not CiyBied -OBl; Py, aCNdHCBL -CH}(EE@,ZG(DH@% ,-CHpQHa zCH CHLIOH;, -

i mdazolinyl, imdaz eri zi xazoli gi.nyl

i soxazol i di nQHZNﬁbr &%%‘TS‘S@ ’ Fﬁb &aﬂﬁ% 8{)8@%% %(O&I?’h é% ﬂ v

t et r ahydr of UDYJbN(R{)z OQRY B4 ns@))mgl NRGO)RA whetbiat Edoht edculmeﬁc&r ofyR,J oal kyl
or heterocycle" group is utillzed an? as  used_herei E to

het er ocycl oalnFé?Hen@FrnﬂheWé]t“é%Sycl?“é §r Betp imated gy j aBRAticH Y ’E%%@t ﬁ’f)a’t ed by

the i ndependﬁaémwp Lﬂ@&ﬁﬂ@rﬁr afdy 1R RLoarfI MOhQEin by Sﬁthefahlsﬂwc, Ha:ye«ﬂdangmmat ons
thereon with but are hot" limted to aliphatic; heteroall hatlc al?(%
XY;

het eroaryl ; alkgtyhr 91 all%(lh@ﬁ%@ﬂeﬁ@é‘ﬁ‘y?ms Aeraiped 2oy e ‘F?%‘Pe?”@%

het er oar yl oX ! qin%f Qaleliydchit 61 adiRliG A ket O; F;
d: Br: é’u&grltﬂ%eklézhﬁgugstmﬂ&y btremcﬁ)ed (H afetied Y e‘c ) aé’j@ i ,a a s CHZO—|

- CHZ NH2 Q—mtl-ﬂm ary(a@) }RXEroary]C@Q(smuynts _c@@qpp@ )above_ @gi\ d))a);qln @EQ)Z]F@

- OCON(R, ) 2; : anbs@sEuEREnce of
R, I ndependen% ﬁ%‘ﬁtelh ﬁt?nsgés@c@% Add-étldr}lléﬁ)‘i ﬁgg%&%ge%%?}%ﬁbﬁghat f c,

het er oal i phatiedllusanigd by ketspeailr shbodihényd shoyh in the Exhiapleh depe desprivedaher ei n
any of the aL| g}hatl c, heteroaliphatic, alkylaryl, or alkylheteroaryl
substituents Bscri bed above and herein may be substl tuted or

unsubst i t ut egho7dr anfrhectbrmr “hetendadiphtioddas espd lhewimrefzoy®l dliphatén thoidies ei n any

of the aryl o et er.oar substit ut ent descrl b Qve: rein may be
substi tuted Wllcgﬁglﬁ?}&tof‘ g B Oﬁﬂ%ﬁntsu@?fapl §enhﬁﬁlose€°r§§ \K%lcgg%gsﬁg%

PCT/ US03/ 003 &bplagy oﬂJ@Hﬁihait(hys apipter@tiplatic shdisttes trmritesblancéled linbstocleded by t he
specific enbodl ment s Ln the descri 1glchhgr ein.

[0078] 3) ReS¥&FcH PJ%Y@Q‘ 3r Ml %H“%f%‘g aﬂg n‘i“ﬁ?%‘{aie ?‘Stﬁmcy"les s

morpholino, pyrrolidinyl, etc. In certain embodiments, heteroaliphatic moieties are

substituted by independent replacement of one or more of the hydrogen atoms thereon
with one or more moieties including, but not limited to aliphatic; heteroaliphatic; aryl;
heteroaryl; alkylaryl; alkylheteroaryl; alkoxy; aryloxy; heteroalkoxy; heteroaryloxy;
alkylthio; arylthio; heteroalkylthio; heteroarylthio; F; C1; Br; I; -OH; -NOy; -CN; -
CF3; -CH,CF3; -CHCly; -CH,OH; -CH,CH,OH; -CH,NH>; -CH,SO,CHs; -C(O)Ry; -
CO2(Ry); -CON(Ry)z; -OC(O)Ry; -OCOzRy; -OCON(RWz -N(Ry)2; -S(O)Ry -
NR,(CO)Rx wherein each occurrence of Ry independently includes, but is not limited
to, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, wherein
any of the aliphatic, heteroaliphatic, alkylaryl, or alkylheteroaryl substituents
described above and herein may be substituted or unsubstituted, branched or

unbranched, cyclic or acyclic, and wherein any of the aryl or heteroaryl substituents
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[ 0079] According to the present invention, the inventive conpounds may be
assayed in any of the avail abl e assays known in the art for identifying
conmpoundswolamsTege a pre-determ ned biol ogical activity. FecTasammideq the
assay may be cellular or non-cellular, in vivo or in vitro, high- or

| ow-t hrough %gcrlfbg(i Mve afid Fereih Eha? &k E@dsﬂtute@b@ ﬂﬁeiu%ﬁ/cut@d’fbﬂddlﬂﬁﬁl Sxanipies
inventive conpounds are tested in assays to_identi f% t hose cog;gounds

havi ng ant i pf ghickallyapplieablstbstitigete predtinstigied py theippe
si gnal i ng p%g} g{ysﬁ BEXes@ﬁﬁéd}‘He# adhesi on nol ecul e expr essi on
i"Vi a

i nhibitory or anti-in mmatory effect. [0080] Thus, in one
aspect, conp0Q#sis OFhetthinss Thalpdand Shalogei’s bs weed heteinsrefarite a afom selciflest

i ncl ude tho ich: xh| generally as inhibitors of adhesion
Sfont Bt e bebmBE Y bt

nmol ecul e ex cell surface upon stimulation with
i nf 1 ammat or y{0e34] oki Tigsterm eklbdikytl” detditasi dnyally gmlhp,tﬂStdgﬁsedo@bQVﬂfhaé(mgat ory

cytoki ne signaling exhi bj t i nf | e n
sui tabl e cel4™% ‘i""r‘?eglp%ﬁq ﬁ?égﬁléﬁtofnﬁ ?Clh?cgtheretm al}dnls 5’%% Eslt%ﬁ{u%lsé:thu ing a
scientifi caldsyh@mmﬁmrmmﬂ&lmﬂu@mhetbylt amrthaliltd. prol i ferati ve and/ or
anticancer effect on suitaple ce

nes, aj ned VI tro in ani nal
studi es usi N§0H]sci Bt eFPc ?tTIQCYQ{‘S’EEﬁX é‘etﬁ]i?a%ﬁtle a%lﬁ%fdr}le efFrS%fa avor abl e
t herapeuti ¢ Rhuokbh&ic(£; 8- or $—alfn@1’hk(erecﬁf1flg @aamd;aydm@aﬁp |1n¢113@1ng, Hub8&l] As
di scussed above, certain conpounds as dESCI‘IR‘ ed here‘ﬂ%&{ hi.bi t act|V|ty

general |y agimiidi i ¢ dis ot &F FYCQHF%%‘%POPPW}SE@U eT"ilga?I havag o

(E-sel ectin @Rgken! ogé‘l\ﬂld Qlﬁge Bét@f@??t@thb B{dbﬁﬁhﬁéntﬁ%lehf@ﬂlffbﬁl byghee, edifinyand
i nfl ammat ory cyt oki ne nal i ng Mor e specificall Onp(s)t%ﬂge?%c, t he

i nventi on dertsegsny Wﬂﬂ@fei %Héd@?@’?%‘?‘%ﬂm&@ﬁ iteyt %‘H@Plet prnd &nti on
further provides. 1?’1?% arele tB@rdohm@ %ﬁd&g(rﬁ Mhd 1Hrb RATHAY TR heferodidhRinaUNe

di sorder or a proli ative disord he net hod invol ves the
adni ni st r at i wroptbnalyth eriiredt(iid dieinjirezen beteioplemaRBUERTOBFH I hsSUBEHFStnd or a

phar maceuti caljl ¥, a?agxﬁﬁl%%%ﬁé %béir%rﬁe‘( Y tri*ﬁgé %Qafy b f@sem@lae%nzéhmlhgd. ng, but

not limted 11t man or aninal) rn nee . I'n certain enbodi nents,
the inventi vkepr%entmeaﬁkdi@'b’f@lgﬁmmw Lb@O@tIeO@BB@lte@ trppudlifinyhyieze gl for t he

central mer BTERLB riiee e gt SRS potRaint? el SESLAPL A0S o ¢
| upus er yt heigmiaaslidinyl aﬁlbﬂ;ﬂmhnyalthmgwlmlhtyl r1e<ptblamlldn¥ygraeaﬂtteﬁv9éwén9ﬁlrﬁos¥n di sease
yast hent a. graePemgRRRaReS o Par BT bR R, Bpb ke T S
gl oner ul onepd id Ssed GR¥cdh, O¥RECIH &hewicspdsdkyl amchetaouyele. group, as deﬁned

above, substituted by the independent replacement of one, two or three of the

hydrogen atoms thereon with but are not limited to aliphatic; heteroaliphatic; aryl;

heteroaryl; alkylaryl; alkylheteroaryl; alkoxy; aryloxy; heteroalkoxy; heteroaryloxy;

alkylthio; arylthio; heteroalkylthio; heteroarylthio; F; Cl; Br; I; - OH; -NO,; -CN; -

CF;; -CH,CFs; -CHCly; -CH,0H; -CHCH,OH; -CH,NHy; -CHSO0,CHj; -C(O)Ry; -

CO2(Ry); -CON(Ry)z; -OC(O)Ry; -OCOzRy; -OCON(Rx)z; -N(Rx)2; -S(O)Ry; -

NRy(CO)Ry wherein each occurrence of Ry independently includes, but is not limited

to, aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, wherein

any of the aliphatic, heteroaliphatic, alkylaryl, or alkylheteroaryl substituents

described above and herein may be substituted or unsubstituted, branched or

unbranched, cyclic or acyclic, and wherein any of the aryl or heteroaryl substitutents

described above and herein may be substituted or unsubstituted. Additional examples
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[0082] In certain enbodi nents, the nethod involves adm nistration of a
therapeutically effective anmount of the conpound or a pharmaceutically
accept ablwo odesicvat i ve t hereof to a subject (including, bRCTASDINGRGted to
a human or aninal) in need of it. In certain enbodi ments, a pharmaceutical
conposition Cf% z% ggltlﬁdﬂle suPRRL s e 1‘?19%%'&@)9 tl(é)s!’peﬂhéléﬂf@&ﬁki%ﬁt@ﬁow

accept abl e deFrva ereof), a carrier i 'uent and optionally an
addi ti onal tihéredpauples whipbrate descred hérdiad. [0083] Phar maceut i cal

Conposi tions [0084] As discussed above this invention provides novel
conpounds that have biological properties useful for the treatnent of

i nf | ammat or y[oersy prj)l iRE.QEza%iDCSes thmdamimrc&dAidmmiuditﬂQg but not limted to

r heurrat oi d ri cerative coli.tis/ ner vous
syst em di segfgéib C°§C tQ, dhe FfepT ¢ vepid né(r)tgéglnzven% ? (grﬁrﬁ? ¢ ngﬁe&%ggde

er yt hemat os Ua%say@@ iham; ofdhk @iitible a[s%ye(tmom/ilgﬂmfart fmn@mﬁf}ﬁ@ tonghoyadss e

(GVHD) , psor|a5|s pi C eczena aria aII r hinitis,
myast heni a grAPES Prey gf’tﬁ’ %‘g&orﬂ}cﬁi)@?ﬁ‘% f‘?ﬁ%ﬁ’%ﬁ%y@&%&sﬁ a ur%pcghl(flalr

gl oner ul onepiriichicilulR sl vAY a3 Ghlbvito, highs eake-thangdhna faetat, eit@035¢eﬂaln
Accordingly, in anot her aspect of the rese i nvent.ion rmacepti cal
conposi t i onsexamplapt epefbRenthHe AOEBENST %@Oa?éf B destd ?héeqsag'(%ﬁ%g%ﬁgg'

descri bed ?%‘ RfpBlind®R HAYRE aHBpro PRAINESERIAIceRAIVitRCIARNhAbos Sadkinoor ot her
pharmaceutically acceptable derivative thereof nd ootlon%jf% conprise a

phar maceut i cmﬂayn&d@émaabll@lbl‘@é}f racyity, |adhesign aalecylen GUTRRSINS 1

conposi ti ons, Qb 1:1?%8{31% |t Gkl id@horG QW] Se one or nore additional

t herapeutic age Aternat i veI y, a conpound of this invention nmay be
admi ni st er ed[0080]a pEhusein orerasprsd ccompeds f tis BReIoRaYHehaiR; of Ragigar

adm nistratig eresImgl{{? o WPigy.0t her therapeutic agents. For exanple,

addi ti onal erapeuti c agents for conjoint admnistration or inclusion in
a pharnmaceut b cal exbibitposvityl generally bs 1ah1bmwrpo£|attﬂlles)¢>n iolesule wyprassiosoniisy be an
anti-infl anmmat or ent agent for. of rheumatoid
arthritis or pS% "iﬂéFgF]sc)eu&\Sg%?gPB?Ib%n%ﬂa lOgnt l%éa an/‘%t&gl%kg%?ltedgent appr oved
for the trea} mentexpfhitaaiGSas uﬁﬁbldirmuﬁmdnamy ﬂpﬂbmneleﬁgmung pztﬁwm 03/ 057696
PCT/ US03/ 00366 herein, or it may be any one of a nu ) gen

under goi ng appr ovexhibitrant ang-iraRmatgie iRy wfablRicel mgs IBWHPH’ﬁg ’h?’Lf’iO’rrat ely
obtain approval, fnoag}nﬁﬁ‘gtuhfegﬁélﬁfgggm&fnﬁ@ﬂy 2 EEFHBR Hbepr der or cancer. It will
al so be appreciated that certain of the conpounds of present invention can
exist in free foraxhibdrart retproibrative andipe peticapist Gifepta e, Sugiablg cell lines

phar maceuti cal | . 3668t ap), qq%i 'aM%ai ¥tﬁ%féshl?sréfgoé sciSfARAIY Meﬂtﬁbl& hRddr esent
invention, a pharnaceutically acc Ivative i'ncludes, but is not
limted to, pladmaceutically accept able salts, esters, salts of such

esters, or a P odr At RSN favorzgjel\e therapeutic profile (e.g., safety, efficacy, and stability).

[0081] As discussed above, certain compounds as described herein exhibit activity
generally as inhibitors cell adhesion molecules on endothelial cells (E-selectin and
ICAM) and transcriptional activation induced by inflammatory cytokine signaling.
More specifically, compounds of the invention demonstrate immunomodulatory
activity and thus the invention further provides a method for treating an inflammatory
or autoimmune disorder or a proliferative disorder. The method involves the
administration of a therapeutically effective amount of the compound or a
pharmaceutically acceptable derivative thereof to a subject (including, but not limited

to a human or animal) in need of it. In certain embodiments, the inventive
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adduct or derivative of a conmpound of this invention which upon
admnistration to a patient in need is capable of providing, directly or
i ndi rect Iwp oaoswapound as ot herwi se descri bed herein, or PETASOEMGHG t e or
resi due thereof. [0086] As used herein, the term "pharmaceutically

accept abl e sabmpoursh ens usofull hfise thes atcatnenhi 6t rAsudnatodd t hithivitishenlsgape of

sound nedi Calcoii%i' .Suitable_for use in ont ac i.ith the tissues of

nt ,
humans and | omersggrﬁﬁ’f‘rﬁlcgse\ﬁet (FSTHEL TGOS tSYSLPIR| ‘ﬁﬁﬁases i )aF s mpfislegi ¢
response and stlmsisj d¢eteminiipdy €y LORABASUSH R, Wilbdaf rdj@AusARAN Rrsub8pgf i t/ ri sk
rati o. Phar euti cal acceptabl e sal]ts of am nes, carboxylic acids, and
ot her types Se?:s(?nm%ié,psﬁfl e IPPIK istpRtitS. epremar ticatidy allegiepthinitis, M
Berge, et al myaci@&fis | berRiRr magddies cal {diioRase Pt aRbRb&topenih N, ﬂﬁg@&é in J.
Phar maceuti cal Sciences, 66: 1-19 (1977), 1ncorporatéd herei ’
reference. TIRPTaRplpRephatis, pradigyaseulriedisense, and qanceguri ng the final isol ation
and puri 1 caoesa) of 1hN&-GATRABMMCRL, [HE HEUEDhlvesCham BERBRAL TsY 2PV
reacting a free base or free acid function wth a SuUi fabl e reagent, as
descri bed geffisFapericalie pdeptiveemonniaafithe compdund or badermiagaaically) acapialle r eact ed
with a suitgbleyoc! o re.t . unds of the inuention
carry an aci g?ﬂé‘%uan%:ﬂg{e;ﬂgs%P?@%@éﬁgﬁgﬁlg’a@éu ?}:la %?oa%cg%l st %mgléﬁtlg t her eof
may, i ncl udengst ef itsdhtosrtaig (eptbodisneatsk al ghametcalticslad¢dnsposition .compaiigranr
pot assi um sakts- .. | 4 rth..metal ts,. e.qg.,calciumor magnesium
salts. Exarrp}u{evén%‘?%gﬂlgé&rrgc Oﬂﬁ }llag@fl{e?/m%? é‘ﬁ‘feé’gﬁ%g, fehﬁ%thvg&?rﬁo & GG @ t i on
salts are saBileenbindaptiomillyen gdditignal terpehtisiapdnt isposvgdudi c aci ds  such as
hydrochl ori ¢ acid, hydrobrom c acid, phosphoric acid, sulfuric acid and
perchloric acid or with organic acids such as acetic acid, oxalic acid,
mal ei ¢ aci d, [0083) t aPhenaeedicaldidnidogitiafs d, succinic acid or malonic acid or
by using oth thqods..used, in the art such as ion _exchange. O her
phar maceut i CngfS{ﬁEac%g&s&qugd §iécfvtestﬂisrf81’%8n P58 tavel gogipaurds thai dawe bat e,
aspartate, beibgivasptdperiias esefbe fd&o e treddh&id| SfalnBlambBRIA Gnd RULKELALE,
canphor at e, glg&]ahor.s citrate, cycl opentanepropionate, di gl uconat e,

S

| f.onat e, A i o
dodecyl sul fa ‘értg’Hﬁﬁ'é ’ﬁﬁj’%’é‘ﬁé{ml’feé toEhenmatpidaihgtie ulesratize RelpisEn

gl ycer ophosphigdags, ghte ABRbES syRRINAISAALd:ARIS) RN ANAALSEe PEXRRO .
hydr oi odi de, 2- 28 WD 03/ 057£6 T UR0S DO hydr’@?i‘- ot ha’n%é%fnfl%nate,

| act obi onat elUPr g thematopusy asthraa, allagredt| reiseticniarelt versusabast disedse 46¥HD)mal onat e,
et hanesul f opatiesis 2ndiApLRANRRCAULAENM Sria "IBAK! DRLRS, DILLALS, LOl8at e,

oxal ate, palmtate, panpate, pectinate, persultate, §’-p enyl pr 6pi 0hat e,
phosphate, ®rkatest édiopsihjetirpmbogytapsiie raeeira,sglememtopeplsitisc cardioesscslat f at e,
tartrate, thiQeyangd &ncdd- tol uenesul fonate, undecanoate, valerate salts,
and the |ike. Representative alkali or alkaline earth netal salts include

sodi um |it hi00$[] podesvrdingly, wadnotharmspastgelethe wrgsentdnckntitie phiakeaceifieat her

phar maceut i C&B{p%sia&%eﬂg q)%\ﬁde%?lx&}h%hi po%llplf‘lcsi;g ’an}\m)%g ot RS 2 rL}i)c%[ngé described
herein (or a prodrug, pharmaceutically acceptable salt or other pharmaceutically
acceptable derivative thereof), and optionally comprise a pharmaceutically acceptable
carrier. In certain embodiments, these compositions optionally further comprise one
or more additional therapeutic agents. Alternatively, a compound of this invention
may be administered to a patient in need thereof in combination with the
administration of one or more other therapeutic agents. For example, additional
therapeutic agents for conjoint administration or inclusion in a pharmaceutical
composition with a compound of this invention may be an anti-inflammatory agent
(e.g., an agent for the treatment of rheumatoid arthritis or psoriasis) or cytotoxic agent

or anticancer agent approved for the treatment of cancer, as discussed in more detail
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nont oxi ¢ amoni um quat ernary anmmoni um and am ne cations formed using
counterions such as halide, hydroxide, carboxylate, sulfate, phosphate,
nitrate, woomesmbkyl sulfonate and aryl sul fonate. [0087] paadisvs/ensed | y, as
used herein, the term "pharnaceutically acceptable ester” refers to esters

that hydrol¥ggi Br wre{ag(e&%?'oag o B0 ok uilegaine dppvaidadicBootin t he

human body t ve t ent conpound or a salt thereof g ?bl e ester
groups i nclandd)rug o%drmnamﬁ%l thetvisimateby Phiai FmpEwab ketr Wﬁé@ﬁ?l?e P

acceptabl e alipha 5&étgdj{h§{geyt Al dfaQio; o@{dlgenm c,

cycl oal kanm%“@F Eig?liggrne Qg‘%% gg‘fﬂg%sgﬁc aﬂﬁ Whi ch each al kyl o Al kenyl noiety
advant ageousifyrdsag inantionran ¢xsim goc ST treatoan, OIEWBeTP FBEORIFAL &% £ cul ar
esters include for a r e Ales inRahiod, at es and
et hyl succi né’?‘%@lacf‘ggélg’] écﬁfﬁq%q% aer?%?té‘% tﬁ%&nz?c?n&db garjlnacpzthstl érél 'y accept abl e
prodrugs” aqahuﬁ@deuti&em}eu Accephble s dmvatuhosanqm@sr upg df tee & ufds of the
present invention whi n the.sc 0 | othpdgmrent ,
sui tabl e f orPhgERACPHIC @hf‘%f&]?taw ts# St ﬁséers’lsglstsu%gpu%P %u%hgf;gg@g{ggﬁe? ani mal s
with undue tQyh&iot Merivativd 684 tdipourd bthiiaveanesponsd, upola adninlyeatiqoie a
commensurate with a reasonabl e enefit/risk iyatl 0 1rec’:]t9 ef 8§ %{uﬁg Jor their

i ntended useatignt Rentedals ¢anabls gl prayifmg; dredlyngr ! posSi . ‘of the

compounds  of 4} IBNERLA 1REbin, RE neRboME Qfﬁsiﬂmgt‘hemeﬂ‘ ers to conpounds t hat
are rapidly transformed in_ vivo to%l el d e11 ar ent.b L%é’ld oﬁlostehe above
formula, forl088@npl &s Byd bt ?’F’HF%’Ha ASR (B?Jsﬁﬁp&s LESSPSn i s

provided in -Eltsg) Cgﬂe @{fin Mhe %(%E'(ﬁ , solthd® midBidgSjudgmertostatablDEb uer in Syst ems,
Vol . 14 of th ‘Synposi um Series, and in_Edwar

Bi or ever si bIc@n@air ml@r thei fissmysugf bemangnandafasyer capim ﬁ“&&%ﬂ?ﬁi’?‘@a{gﬁcﬁ%SOC| ation
and Per ganon, Pr 11&1’%%71’6562)9&4131% e N2 Srel MdERNASIrA Bt e ristnabdle

ref erence. [lﬁrﬂ) escri bed above, the pharnaceuti cal corrpo itions of
the present bmaﬁtﬁnﬂqraﬁm aﬂdtrrnmntmallx/a@gntpblp seltsepf pAReT By E99P Mcept abl e
carrier, whic ein, #e@hdnieS Oy etk &, izl uent s,

or other Ii q‘EIP%J RE F%“pO&?’ésp%‘lrgé’Yegn%gwg%’w /%5%’96 PET UebS) 00366
suspensi on aidaibeglinmacentaaly aceoptapbrialiy mncbtanlomf Phagseaestical feigieniofy or

emul si fying reserva tives bi o & angat he i ke,
as suited tol ﬁlgé?%@p’tg‘ﬁ?fp%{?te JSSiLe %l?ﬂr?gc es?ﬁ%éatsl'«éea%b%gg ofn

Phar naceut i Cdiinn@CﬂherﬁiﬁB isoBitiui @ed phrificiibn @f theEcotpountidof ithe (lll‘m“éllQnP%l i shing
Co., Easton 1980) discl.oses var ous rr e lating
phar maceut i C%par@@%‘gg F‘%aic%‘hgs a 4158 B ovn &%unﬁ{é%{ ?wtﬂsa ﬂnﬂaﬂ? é%)%%lg%jl on

t her eof . ExcgftritedSsRhahilbelaRyF&anvapie) a)lﬁad: bmrfnnoemlonrmldbm maptsd midcnpat i bl e

\lljmi E) |h Otg |h g al ¢ g;rl,frl)fg u}g da;}dOf F&r‘&%mllor}g eVl\’/]l’thII'eO H‘le COl’npOUI?aSS Ol%yfhfp liIlQV(éil‘l ?olnn&r& TLX aldﬂﬁice sirable

moiety, suitable pharmaceutically acceptable salts thereof may, include metal salts

such as alkali metal salts, e.g. sodium or potassium salts; and alkaline earth metal
salts, e.g. calcium or magnesium salts. Examples of pharmaceutically acceptable,
nontoxic acid addition salts are salts of an amino group formed with inorganic acids
such as hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid and
perchloric acid or with organic acids such as acetic acid, oxalic acid, maleic acid,
tartaric acid, citric acid, succinic acid or malonic acid or by using other methods used
in the art such as ion exchange. Other pharmaceutically acceptable salts include
adipate, alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, borate,
butyrate, camphorate, camphorsulfonate, citrate, cyclopentanepropionate, digluconate,
dodecylsulfate, ethanesulfonate, - formate, fumarate, glucoheptonate,

glycerophosphate, gluconate, hernisulfate, heptanoate, hexanoate, hydroiodide, 2-
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otherwise interacting in a deleterious manner with any ot her conponent(s)
of the pharmaceutical conposition, its use is contenplated to be within

t he scopewofo3icss i nvention. Sone exanpl es of material s woraisopenséscer ve as
pharmaceutically acceptable carriers include, but are not limted to,

sugars such gg xﬁcett %ulf?lIlfH& ‘i’a’%%‘o e, 1%&% Q8@ate Shiy LRGeS Haltedmae@En starch

and potato star ose an its derivatives ~such as sodi um
car boxynet hyinabed,tct ulnmdepeselﬁhwe c enaphtdencsnifgnate Iniqosaaie.a détalt e Ol2Bownder ed

tragacant h; &"e‘ ta?eI %’ectﬁé&' el%Pltfa?e,sy? r@%e%ﬂ&ﬁ?e_ Bibé fp?lﬁte and

supposi tory c\I%a s ’s peanut , cot flower oil,
sesane oil; plexlateyepuaildte, opmnm | stmn:de .soybiese, esilfate, jhyats) §h10®i§éﬁeaaB’

I I I d
bt Tori ng agPieeesain e dndia swenieudi Al R A R ey Ak 227

al gi ni ¢ aci dalkfie geR hieed swwst ®etludd sahum,l 1@thmmL patessuﬁin rr@knum;, magpesithon; et hyl
al cohol , and phosphate bg sol ut as, .wel

conpat i bl e | s the dikps E mé%?ﬁI‘ Y &EﬁeI/’Iablg lf‘PII Inélugﬁdeﬁen %ggqpalﬁe,st ear at e,
as well as g&lednd rg,gmagﬁﬁﬁsqugtahﬂasarﬁ@oﬁgmntaﬁd mmtelngomgémhed ssiveet eni ng,

flavoring and Perfum ng a ents rvativ s and nti ﬁaﬁnts can al so be
present in tPRINTCEHERH Y 2 al%c 1 BrhoRYa ucﬂj fit P ?Sp P8Rl at or .
[ 0090] Uses mmlﬁg,qgmfoagtbgﬁ@a@fsu@ﬁm@unds of the Inventl on [0091] As

described in nore detail herein, in general, the p Hﬁl

in tl
provi des confi®8Hds Additipnallyoss ltsﬁ‘éh%fﬁléafﬂlﬁéﬁ‘i‘iﬂ BI“arInﬁ?q“ia‘ Hta5PSpt %I] ‘?ﬂ‘ff oi mmune
di sorders angd g dfe ?sathﬁrqghroﬂfze B Hd LRriadhdsanske 0% GRAR dowM Al inheshi Ng t O

be bound by any particul heory, nore generally, the conpounds of the
i nventi on hatrendnelendy te Hean tluqaparﬂﬁmmpmaﬂhéﬂ Wit thepele L@létablfrﬁs@é &% such as

E-sel ectin ang%uﬁ%rl o @ple Ghose n&IﬂQ{gQ@IﬁcﬁI é)%@[InIacﬁﬂfcglﬁp %céeBQHEeﬁIh}IPMtlc

stinulation w tbr cyt okl nes surface nolecul es play
acritical rodrboXthc adids, pmdmd»r glkayeld, alkerfoid, cycdealksnoignad elkppedioieaqids,

interactions. WI n i nf [q;;g JhenLospaynds al so
reduce acti vatl ?Cht %Ié’ﬁtrp)ggatrl\l%cyll %?ggn aﬁ?gwﬂl%-sl?&Kénan?]l nhibit the
transcripti oatains 3ExMEP108/ ASFGAE1RCIeISOB¢IAB3 GG matest iaveiatb rprppionatdsl anmat or y

cyt oki ne S|g aI|n pat hwa i ch egulates many genes such as IL-1a and
TNF a invol v Ibty’IaI? I%E/I%%St%@ﬁg%u‘iffm ‘Bveral inflammatory diseases. Mre

general l'y, t I[Oi‘)88]denFuﬁtlte@abllepIﬁleOfenthpKBnaseuacaImyaq@bmgdﬂe provirggs? apatskbgenesi s

of inflammation suggest that, NF- er apeuyt.i ¢ ST h ffective
in inflanmabgER rﬁfﬁﬁg‘P ﬁIIﬂﬁ?le&f‘@Bng‘Fsco@ %un &8%@‘? ‘I%‘?/‘II ! II’]mc%ergénse and
Di sease, J. whthinNthe lsboRS4fl bund Gdlicall fidgmei, sulitdbldZbr A d16¢fﬂllaIC’Ed/1ﬂl rth¢ he

exenplification herein in assays. ta%)det erm ne.the. ap ounds to

i nhi bit cyt olésyeof h@ﬂ@@&ném 28 é%?‘é(sgfl O%fﬁefglc respOnLe,

and the like, commensurate with a reasonable benefit/risk ratio, and effective for their

intended use, as well as the zwitterionic forms, where possible, of the compounds of
the invention. The term “prodrug” refers to compounds that are rapidly transformed
in vivo to yield the parent compound of the above formula, for example by hydrolysis
in blood. A thorough discussion is provided in T. Higuchi and V. Stella, Pro-drugs as
Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, and in Edward B.
Roche, ed., Bioreversible Carriers in Drug Design, American Pharmaceutical
Association and Pergamon Press, 1987, both of which are incorporated herein by
reference.

[0089] As described above, the pharmaceutical compositions of the present
invention additionally comprise a pharmaceutically acceptable carrier, which, as used

herein, includes any and all solvents, diluents, or other liquid vehicle, dispersion or
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endothelial cells, certain inventive conpounds, (generally where one
occurrence of R3 is hydrogen, and the other occurrence of R3is a noiety
as descriwed3gemes al | y herein) exhibited |1 C50 val ues ( E- 8elramsns/ondacnd
|CAM1) less than 1 M In other enbodinents, exenplary conpounds exhibited
| G50 val ues %]ug%isigﬁ'%mslgurwce [.08R3) eﬁ‘é, gs!oﬁﬁiﬁ%ﬁtg,ahﬁék@ningmgir@ t he

xhi

i nvention e o m*r’unormc{ul atory activity and exhibit activity for the

i nhi bi tion ofgettswesectives, splidindersAubrcants, and dhapdienesssuged torfBe PHUEHY on are
par ti cul arl y,useful, for - dliserags, anduh B@kERNS wncl udi ng,
but not Ii m?()g%getfg?ng Sérﬁéfa %rﬁlg&g%?%%%ag%unu% c%gr ative col i tis/Crohn's

di sease, cenMiain Muck Publisimet @m Biseades 19ENShischgeshvagiousrpdrtiprp|uged Bl er osi s,
system ¢ | upus_erythegmat osus, . ast hima. t j QY ObRbdratider Sus host
di sease (vafé)’f?‘%f}if&ﬁ?@%c?u édta%%‘?népogglp Irlrng | so%etgé}gﬁrégg B(?%a?ll%g,_ “allergic
rhinitis, ngasthehicapidn@dirss ai adneteionalicdir@patetium i mcompaidye vk lica

purpura, glonerul onephritis, cardi ovascul.ar di sease nd ¢ 0094]
Thus, as desmpﬂ%d%é%g‘i‘?é?vepﬂoﬁﬁ‘b@ﬁé Y BEG8ETE Y ‘{nﬁgsulafr)llsglrlc??ggc%?&?n%{ %Igds f or

t he treat mengm&ivisenibleatmd @f ¥ deletoivhisd mannen avidnehypothér éeampmnent@) of sler ders are
provi ded conprising admnisterjng a ther a_oeutdi cg}l Ivy. effective ﬁ@ﬂunt of a
conpound of PiegRIgGPteal pymposiionels: Picyis $OREMBIARd tp b it e ieops, o Bl

thereof. In ge&d@dhn eoREAARPIS, of HARrikIEVERIth n CRAROM dhamtaeeutisaliyul f or
the treatnment of rheumatoid arthritis ul cerative col i%ctt(ié%/glohn' s, di sease,
1

central ner vasgeptahje eaarerginslidedut pronal limitedhtonigatnpeh 351 W5 &d gystenic

| upus er yt hegRi RS Usarcis kit Bld QatRbhd peh8ctian/camadse anll 6k FusvAioss di sease
(GWHD), psoriasis, atopic dermatitis, eczemm, uticaria, allergic rhinitis,

nyast heni a gsuhi as, safiieb erdoxymehdpealiiose.t phunpalbyese e eeliylospupeate;
gl oner ul OneD?ch%cte%e%’ trg%rc&utﬁvﬁ%g;ugﬁléﬁ&'; SRS BxcifiBels GARE &5 - cobOP Batter! hndM | | be

appreci at ed t he Tonpdun conposi tions, according to the method
of the presestppositventioes, oilseyctbhes pednitriils cettonsted Silhspflewer o sasemanth any 31
WO 03/ 057696 PCT/.USO3/ 00366 = L st i HEGkkMeubpls t he
treat nent of Oliwr?fqlgr??r%ltocl)fayn%osro y%gggﬁhgl&%%grgg%ﬂdéspérgﬁ %%rgg}%i ve di sor o_lesr s. Thus,
t he expressi ehyl'@édfteaid sthyldanatns 4gagsbufitiolg hgantsi such ay efgresivpohydreidd i ci ent

amount of age to. ki | r.inhjbi.t t.he qgro . . . RALode€fers to
a suffici en? argd:rﬂb?ﬂn%@dg% % aigﬁnéc 3?1;1]@%38 (s)ge\é\(fr an at|e}ri1H Fge?éﬁ}rgtg J(l)ﬂrngﬁi’ %{r?lggru{ 0i Mune
response or ghilgngetyl TlochokXxadtphasphuret buffer)solntahsyvbd Well as ytlfer amm-gaxij ect to
subj ect, dependi. on.the specie e, a eneral condition o he

subj ect, thecmggtlﬁbrwmﬁﬁ ¥ ﬁf’@i&’tﬂﬁg‘ﬁ?lﬁ 8te%38tn?a§ﬁﬁsgrm dfﬁaer?tg’paesu‘%?% agent ,
its node of adrbBisE r@bkteNseloadtl taaents,i bdating Hgents osetenity, dlavaring bmbent i on
are preferably formulated in dosage ynit. formfor ‘eas‘?e of adm nitﬁtrati on
and uni f or m PSFIUEHING ASSHE. PIERIVEVET S| HHIOXHELIS geny AlSY §%PRgsent m the

composition, according to the judgment of the formulator.

[0090] Uses and Formulations of Compounds of the Invention

[0091] As described in more detail herein, in general, the present invention
provides compounds useful for the treatment of inflammatory or autoimmune
disorders and the treatment of proliferative disorders. Without wishing to be bound
by any particular theory, more generally, the compounds of the invention have been
shown to inhibit adhesion molecule expression such as E-selectin and ICAM-1 on the
endothelial cell surface induced by stimulation with inflammatory cytokines. Such
cell surface molecules play a critical role for inflammatory cell infiltration and cell-
cell interactions within inflammatory and immune responses. The compounds also

reduce activation of the transcriptional factor NF-xB and inhibit the transcriptional
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as used herein refers to a physically discrete unit of therapeutic agent
appropriate for the patient to be treated. It will be understood, however,
t hat the wotoalosdaé | y usage of the conpounds and conposit iPCREAISO3/0W3hHE
present invention will be decided by the attending physician within the
SC0pe, O o OBt A kT GioRRRG iyt NAADRRUL okt @hbect i ve
dose | evel for any par Icu tien rgan smwl | “depend” upon a

vari ety of famh@smﬂmahdumNEgc mtvrﬂvwmdredrathotmgyngsetvpehm@dmm@r}tdtéeagféver| ty of

composi tf on- MeFpEGYER: Phaterfice e MK » GUrene mhoaehocas 8ha g e

of the patiepffamidafod | WBeRi thad NankI§ttraﬁg%teQnthefa9§ﬁtﬁs Ofna}'idm niffettivat iron, and

rate of excretion of the speci fic_compound nﬁ‘gﬁéﬁ D e duration of the
}1’1

treatment; dinflgematesyandinpsi diserdesn(ses sensrally; 1 2 LIEHEC i ¢

conpound errquyyg,dj,wgsr)% idolfﬁ‘]dﬁ.y,)t ors well known in the nedical arts (see,
for exanple G 1 man"s, "The Pharnmacol ogi cal Basis of _.

Ther apeut i csf0092lent Ks Eéﬁatl‘#%ln therexemplifigation horeiarin asAy A determips fsiaplity eds.
Ve ave H off Sidour 1ol | t?ﬂubfo 961111‘1%&&@&8;1&1{39915 PRLREAE bek&libn by

reference in‘its €nti rety) Furthernore, after fornulation with an
appropri ate plhh)ﬂwhai@aﬁs, cahiityinvertive paraisiuadse (enérally wherg opeaicreencee5Bye, the
phar maceut i cal, conpositi.Q vent ﬁggq to
humans and of® Hié’ Ognl an‘lIl l[he%rﬁlg F)CCFJH?%etO!EF? ;%Q‘ Al(g@?’gdﬁtaggraa ?nggnlgﬂﬁl?}? agl sternally,
i nt ravagi nal kshibitedt I(&pevalﬂasn@ﬂélgqtmt apl dEAMF1)] dsssbthanpbv\ﬂMr s, Inppiherent s, or

drops), bucall as an or r e, pendi ng on the
severity of F%ﬁoqlﬁrﬁfé&ﬁ‘?{?}’ ?J‘?Slcﬂl&p?‘l”g%?’é’ﬁme%!ﬁcséé'?]? elﬁsséfrfr%‘ it %nt s, the
conpounds of [dobg) i nyugnt Hi@thsMy Bsovednicampsupbed @t drsageehtmel sxtdlfit about

0.001 ng/kg to about 50 from about 0. to a out 25 ngy/ kg, or
from about  oumpuRRadylatosy é‘ﬁ%‘ﬂg’ 1 FERG a&?"‘%’ug?etgg “5% gtH‘[n rpé?lrgay one

or nore timegqadaxs such Q:O%Bﬁ‘ﬁdﬁ of iR nfRAtidese f)ﬁﬁélﬁﬁ@uﬁsbﬁll ﬁfrfﬂ%&featrﬂdnt will

al so be appréci ated that dosages_ smaller than Q.001 or greater than

50 my/ kg (f opf Escanslaad goren wrlydie betait limitedyo, @@P’@St‘?@%ﬂlp@ﬂ@%W‘bOS% be
adm ni stered fi0: .z, ?Mpﬂ; %?s%asel Bert&l hakBuse %9%% W?s@is%s NWQHW& afultiple

adm ni st ered ora or parenterally. Li qU| dosage forns for or al
adni ni strati ecderpm;Isudgnlctiumusaﬁfﬁhmtosm, rﬂsm ellpgrafppteipctien/eaft iverny Jost

acceptable e I [ S ShifiSic rmttisups and
elixirs. In glé%a% 0(0%}{1? tcl{tgg%]ét %b%&zg%%hﬁ%s%éﬂe |qﬁ? hﬂo%ggre fosrms may
contain |nertnydstllamm1tsgmmnonld}abgts%d i idiopathicar t theapeltocuioperfinr OWERHH e, wat er
or other sol 1%%1%}‘1 dneP rllttébl?alr %x';at@%ﬂ%%?s@ﬁs% and, eyl sifiers such as ethyl

al cohol , |so§ carbonate, ethyl acetate, benzyl
al cohol , benpodpendnhad, s dgscapoed asbnee i yredtter adpedt ofbie yivemtwngmyﬂhgds for

di met hyl For nBI‘tryt%gtmen otslnﬁamm tg'lrytér(e:uliltloﬁrﬁmun%%tn& proﬁl?era ive%solrj&gﬁa% prog(agﬁ]

comprising administering a therapeutically effective amount of a compound of

formula (T), as described herein, to a subject in need thereof. In certain embodiments,
the inventive compounds are useful for the treatment of rheumatoid arthritis,
ulcerative colitis/Crohn’s disease, central nervous system diseases (CNS) such as
multiple sclerosis, systemic lupus erythematosus, asthma, allograft rejection/graft
versus host disease (GVHD), psoriasis, atopic dermatitis, eczema, uticaria, allergic
rhinitis, myasthenia gravis, diabetes, idiopathic thrombocytopenia purpura,
glomerulonephritis, cardiovascular disease, and cancer.

[0095] It will be appreciated that the compounds and compositions, according to

the method of the present invention, may be administered using any amount and any
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germ olive, castor, and sesane oils), glycerol, tetrahydrofurfuryl

al cohol, polyethylene glycols and fatty acid esters of sorbitan, and

m xt ur es Wbhasesfess Besi des inert diluents, the oral conpo®criusnsomsen al so
i ncl ude adjuvants such as wetting agents, enulsifying and suspendi ng

agents, sweejgpl @tgadrﬁlhléﬁlﬁ{oh r@f’ectﬁrédfopﬁ{ef HdRR&ht 39 S Bnmatbr) O &utdiinasd abl e
preparations, for exanple, sterile injectable aqueous or ol eagl nous

suspensi ons mlyprbbfefa@mmwﬁ@d dbuwten prgression helechvwmentt” Hsisag e abl e

di spersing O%efé%:"&o .’ii@lgﬁ gl'la‘trhtréouﬁpgﬁ %‘éﬁtptgqgl'l B}glrﬁﬁﬂrﬁ@ oWIE of hlddr IcBlld, Bf ect abl e
preparation e a steri I'nj ect abl e sol I'ub on suspensi on or

enmul sion in mfensm a)wfﬁcwrpamnméo adduge the clpetapf an lﬂﬂﬁm@hﬁoﬂb?f %léﬂllv@ﬁtle for
exanple, as a solutio 3- I C | &nieghi cl es
and sol vent s"That° fa 1S%der l”f o%fg aglgbglg{& ?Héﬁwﬂigva e?mgl %o Eﬁaosﬁbj U S.P. and
i sotonic soddw&nmhg ot thel epa:ws,wtge,cnmd gemera atdndifiongf thesiuéjepﬂ, the styexibuofdhe s ar e

conventional | ed a a.sol vent or suspendj I IS

pur pose any B&%?Fefﬁ ’ftg ?r OFAPH, 1Ceaﬁf)rft’o§ 81D| het b lrlllbsgrgé}l e :ﬂg Iilrr%no- or
di gl yceri desThd Borﬁpiﬁmﬂs ofthe flﬁtehﬁoraaiedﬁefsmhlly faﬁmﬂited i doshge suiefammeldr i n t he
preparation of in tables The injectable fornuyl ation be
sterilized, FHF OEQ&JWB}SE“ P ?13” &E%Ofal#'o%%e’ﬁ’rﬁéé’?e 98P ]fugffgl fi ng
filter, or bysisee (Bérléiﬁﬁ@fetsﬂﬁ a$h9§1bdl]yzdld&gat@@ﬁﬂ6ﬁh¢rﬁlpefu’ﬁe afadk Apprafriagifor i | e

solid conp05|t|ons whi ch can be dj ssol ved or dispersed i terile water or
ot her steri | teiPafigt tubn 'éeaFﬁéidlthilb]Pq ‘Hfde{sg’oﬂslé’wef’?ﬁg]@ t%f’ ﬁOtar‘%Qi‘ U$4§° 8t ol ong

the effect Ofyeqodpdfndsi dnd! RnRbli8thsAsISthe PadsenttiBvention villebe @fied pyither of the
drug from subcut aneous or intramuscular injection, This na

acconpl i shedatispdingephysigiapfwighin i isepps L pronad dredisel gydgment | ?lrr]i‘é BFcififror phous
material  w i ggﬂfcal\ﬁﬁéf?é‘cnw(lldép vit f6r ary}?arﬁc%ia? Féﬁen@@ﬁ&@ﬂﬁhﬁ) RilPfedeh® drug

then depends up rate of dissolution-t in turn, may depend upon
crystal sizeupmda wariett ofl factors induding thAIdES@fdﬁ’ab?lV& irgatedienchijie aeeBEREIRs on of a

parenteral ly %gﬂ&d[”ﬂﬁgt {% dF 4R HeGm k&n%&lﬁﬁ%g%é@ﬁﬁ@gﬁecﬁgr&%%ﬁQBGG

acconpl i shed rsso or st spendi n in an oll vehicle
| nj ect abl e deqnplbyed‘ therage &ody weight, pgnefabhealthgsewpod etmfélmtlenth@@ fimeeE of the

g e 0GR RR G, BRI IRRRiSHE, 351 AR o AGLIARTAR SAUKE Qulfifng

Dependi ng up e na ure o
particul ar pehykged; ehiq)dhﬂgmﬁi oﬂthetrezamentoﬂru@s ugpdrlelcembmatlmanr trenaidemtat ol | ed.

Exanpl es of ot bi odegr adabl e Iude ) and
pol y(anhydr i H’étg;%he g‘f r‘?ﬁoggill %10?1}%?1 RSt fw(%?lrgwglrle a‘T“¥ At Hl(&?&h%(;j&by
entrappi ng t e, drsig ekd’inﬂld: p%@@iﬁﬁn CuhdrrGﬂﬁxaﬂmJl“ihe)thamdna@ﬂbgn‘aé Baspmpdét i bl e

\é\ﬂr tehp:’)g?gr talbls grggeutlL 1 C:ll-‘l]ﬂ’l gglt télﬁl’lﬂl’l S%rardn%l(r:lta% lmt)aI.% ngs ﬁctgi‘l nl stration

Hill Press, 155-173, 2001, which is incorporated herein by reference in its entirety).

[0096] Furthermore, after formulation with an appropriate pharmaceutically
acceptable carrier in a desired dosage, the pharmaceutical compositions of this
invention can be administered to humans and other animals orally, rectally,
parenterally, intracisternally, intravaginally, intraperitoneally, topically (as by
powders, ointments, or drops), bucally, as an oral or nasal spray, or the like,
depending on the severity of the infection being treated. In certain embodiments, the
compounds of the invention may be administered at dosage levels of about 0.001
mg/kg to about 50 mg/kg, from about 0.01 mg/kg to about 25 mg/kg, or from about
0.1 mg/kg to about 10 mg/kg of subject body weight per day, one or more times a day,
to obtain the desired therapeutic effect. It will also be appreciated that dosages
smaller than 0.001 mg/kg or greater than 50 mg/kg (for example 50-100 mg/kg) can
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suppositories which can be prepared by m xi ng the conpounds of this
invention with suitable non-irritating excipients or carriers such as
cocoa butwer/opwbget hyl ene gl ycol or a suppository wax wrCghsas/en3sol i d at
anbi ent tenperature but quui d at body tenperature and therefore nelt in

the rectum 01'.;\3t Xcﬂtgihﬂ%}:ed m m L% I’ RhSRASEbbAEeRR! &dﬁ?pouﬁ&nﬁé"dﬂhﬁmls&&é@z] Solid

dosage for or ora fration I nclude capsules, tablets, pills,
powder s, andorgﬂsampmterdtlty such solid dosage forns, the active corrpound is

m xed with a as Jert EXGitg @nt or
carrier such Ogbﬁ so&lqﬁ% Pia @rg%r;?{%glc%%ﬂg%hg 6sp a*?tge@gllrﬁlloor a) fillers or
ext ender s suplar@scestiailg hmgptaltlacermﬂsaonss umcmm,ulsgin&c esletionsarsnspentionsand
silicic aC|d b) bi,nde or .exa ose,

al gi nat es, sjapd G%GFSS/\/IP&@&BW Ttootf“? %ctlﬁf‘)rctmpouh g%el?q%x&/%gﬁaggﬂg%gaﬁlw c)

hunect ant s Sbtﬁakhna&hewcﬂlﬁeﬁtﬁ)bomﬁibnlylm%dnhema‘t su'eg aa,gknbmnm]mhva&s oagémala agar,
cal ci um car bonat e, ar c

pot.at.o or taé1 1 certaid
silicates, ?fﬂl"%‘@d?q}tlhlh%i’aﬁ f’ﬁf’mitag erflsdgrs Pk ﬁs g:lcg}l% 18 %8% &LUTh as
paraffin, f)e@PSarphite eiRg s, abmb‘alcam beds] aaabae rlmgylemmolu ms-
corrpounds gw wetting agents such _as r exa cety {1 and
gl ycerol leng glyeol, %}neﬁﬂkf@i‘rﬁ‘%‘tes Ogﬂ&ﬁ pé@c'iﬁg’bl"?‘it?né??& %@WE‘%H & ¢ ay,

and i) | ubr EARL SofHChcARr! 3l séé@alngl Wil Stgwee&e teiBYORRIAMYIS &R e, Sol i d
pol yet hyl ene”gl ycol s, sodium lauryl sulfate, and m xtures thereof. In the

case of c appelyetyleneaglyissandrfatinidid §Stefﬁ Rbsebitagands mEHRaeErls Petbri se
buf fering ag@@{t%ﬂu&n@slﬁ%]orﬁgbhgosggﬂp% a11§OQHc‘iu&fad vantihdclas Weisg Agtsal so be

enpl oyed as l'ers I'n soft hard-filled gelatin capsul es using such
exci pi ents asmilsifyiogsndowspenfliog sgeytss sveastening| flavagng iaphPerBIEBSIRSERSWwe| ght

PoLY et Iyl ene @by %njg{%lé ote Ogaua%ns, ThE Sbifle I9RARE infEQRI® BhiedBbLEL s,

dr agees, capSu rantl es can bé prepared with coatings and
shell s such abagmtxsrsuspenmtsmmg@edndnmtﬁbaccgdmgl tndke kwomin dnesing suiatiee

phar maceutical farnul a Ih | kbyi ng
agents and glﬁ W%)%r/‘ﬁ %‘f‘? é?"@%‘éé‘gg&%gﬁ%a éﬁl&@j«}%%fgﬁa@gﬁpom tion
that they reh@asdso be aa@ténllvanjectglnlechbmmm ssuspnnlslym @r emygsied én elnmr&tbmg/ ina
certain part of the inte tract naII |n ad ner.
Exanpl es of BHEUHE %gacﬁ?}’%ges%tltl tﬁat’ Or @Ay nd| udﬂ% ;/T?rfgrl c
substances gighed@teAmsng! thel a&‘o@]ﬁt@lﬂs ivthiclas amf solveatsrthdtanayt lyq)anpiaxedadrs o be

enpl oyed as fillers in oft d filleq. gelatin capsul Lng such
exci pi ents a¥aieRdtipgs’ Scﬁo kﬁg&g etonjgeoffiv }ﬁ?réﬁ H%P Beurt aerléjd\j\tél ght

pol et hyl ene gl)rOiRedsith ér@%oﬂn}ekt%naflﬁ%ﬂﬁloyamﬁs 2Gblvate of Gigpentinis mediomal so be
in mcro-encapsul ated fonn with nor e, excj pf nts as not ed above. The

one
sol i d dosageFpiotifspuspose 4pY blagd ﬁ&?daa’éé%“ be goploydeinclufding |sgnthelie moRos QF| es can
be prepared WoiReGRAT NERIIER 2P abS sRUGH offc RN &E luSed in the preparation of

injectables.

[0099] The injectable formulations can be sterilized, for example, by filtration
through a bacterial-retaining filter, or by incorporating sterilizing agents in the form
of sterile solid compositions which can be dissolved or dispersed in sterile water or
other sterile injectable medium prior to use.

[0100] In order to prolong the effect of a drug, it is often desirable to slow the
absorption of the drug from subcutaneous or intramuscular injection. This may be
accomplished by the use of a liquid suspension or crystalline or amorphous material
with poor water solubility. The rate of absorption of the drug then depends upon its
rate of dissolution that, in turn, may depend upon crystal size and crystalline form.

Alternatively, delayed absorption of a parenterally administered drug form is
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coatings, release controlling coatings and other coatings well known in the
phar maceutical formulating art. In such solid dosage forns the active
conmpound way3/obwdadm xed with at | east one inert diluent ®arhisayosecr ose,

| actose and starch. Such dosage forms may al so conprise, as in nornal
practice, adgdid ?H&led E&'Eﬁ&&ﬂﬁg& dﬁﬁﬁlng&m}ug Pemtoilichi¢®Ntifjectgbl@depot abl et i ng
| ubricants and other tableting such magnesi um st ear ate and

m crocryst al firme ageeiadg bxéonnnpg ﬂh@owwulﬁfm@%‘%mfe@e drugpindiiedegiafehleri | | s,
the dosage f 8y, R | PR @ERI Shon THE Yarl¥BE @BY konal |y
contain opac??lgﬁlﬁg a%lghétsgfg gRJ Eﬁo?y%%g of a gl%g%ggl ti OEF\ t hat %hey

rel ease t he aolyingeand mgngureeoftt(l@))arbmla}r pomnqmeeméwy tthearats/of §rag 210289 t ai n
part of the int tlna ract, nal,l i Jagampl es of
embeddi ng coﬁ%’oeli%tl orl?s d;ach Ec)gaﬁqueg 305% ther nﬂoﬁcﬁgﬁ%g y%erl c sunstances and
waxes. [ 0105]pdDdeigestérsy asd fpmty(ztmpﬂmteb) odeppmmdmbﬁmlforanﬂnﬂnn%tarea@l&bn of a

conpound of this. invention i e oI trrents ast es . 4 otlons,
gel s, powder?’fep%%ﬁ1 Ut &Hgappu%gpaheylsémgi ﬁl?.'arpgmnéesor pa]tC mUPS %en{% lggli‘ia%ée
conponent | Sc&ﬁﬁﬂti&l%dwtlﬂdﬁy tisdued. i I e condl tions with a phar maceutical ly
accept able carrier and needed er vati.ves or. . buffers as be

requi red. OpMMH nic ¢ WO d?rob'ggm nﬁfwlégﬁ‘?%lpgrea%efe%g%f 0

cont enpl at ed s@poiRkiBgwhich hambetlb\e% &D&&nﬁiﬁngtﬂﬂb SorhpouRd bfbthis idddiidn wittal | y, the
present invention contenpl ates i

e use of ansder mal tcﬂgs i ch have
the added adVitthleda- %Fatﬁgﬂ?lﬂ’ieﬂt@ OF TIPS FTUPS GRFIAPLHEE Bolyd 8‘?&%%? to the
body. Such dgs %%ppés%ﬁsw@{ hivRdGe RY1idias Sﬁhbiéhﬂﬂ:nﬁkradir& Fbﬁﬂﬁqﬂﬂ@ dt edg ompound
in the proper nedium ~Absorption enhancers can al so be used to i.ncrease

the flux of tempergipeanhteniresslt in e 6rIm or TRENF Lewtcad Blsae dbr 3561'F ed by
ei ther providin ?ouﬁdr ate controlling nenbrane or by dispersing the conpound
in a pol ynmer rix or gel. [0106] It will also be appreciated that the
conpounds and019Bhr mac eielid cesageciorpo firtard rasmiisteaien predadengapsulkse bien can be

formul at ed alri}ﬂ chrcfé%/ eqn& angﬂrés a, gg’(gloé%@%sf g%ﬁ{%o%l{eogx%@@ coﬁﬁ&ﬁﬂﬁr@t Ion

t her api es, nmpounds an ar maceut | cal conpositions can be
f or mul at ed vmmlkbdomtfaaimaﬂi @Eenﬂd pbarm@tﬂutleaﬂbflaycwabh expipient ortcgtrieppuck ahsequent

to, one %{“%HEHA 2 or $a'1c{n§d ol Ié@@%{'ﬁ azfﬁfe{sr@%kféﬁ&erpgﬁﬁ dUEf ? fThe

particul ar CS i CS or proce ur es o enpl oy
in a conbi natlicaRe,segtosee pluvbdde] mamatloe andnsxhcmcacxduh): bigdarpsaitchab,| fot yxamplet he

desired therapeutic [or pr.ocedures and the .desired th ut ef f ect
to be achi evég‘go}fyfne\a}yﬁeﬂ‘élﬁ Yemaishr %%iltgi’ et lwllgflpsfrﬁ()hd re“Lf agll[cg(gg’ ea}rlr%l ed
may achieve acdesi gy Bﬂn@ftsfnesc%wﬁ e gl}herog alyelistitsgpatihar agefits sudx anggae;agan

i nventive conpoun e adm nj stered concurre anot her..anti -

i nfl amat ory Cé‘@’éﬁtcaﬁnﬁﬁ’tﬁoﬁﬁ%ﬁap’%ﬁeﬁrﬁ R ﬁ%@’ ‘i‘?é?méﬂtclﬁf‘ 5?15“%?9(11! &r ent

effects (€. Jcarbonate, €) solution retarding agents such as paraffin, f) absorption accelerators

such as quaternary ammonium compounds, g) wetting agents such as, for example,
cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin and bentonite
clay, and i) Iubricants such as talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In the case of
capsules, tablets and pills, the dosage form may also comprise buffering agents.

[0103] Solid compositions of a similar type may also be employed as fillers in
soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar as
well as high molecular weight polyethylene glycols and the like. The solid dosage
forms of tablets, dragees, capsules, pills, and granules can be prepared with coatings
and shells such as enteric coatings and other coatings well known in' the

pharmaceutical formulating art. They may optionally contain opacifying agents and
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control of any adverse effects). [0107] For exanple, other therapies or
anti cancer agents that nmay be used in conbination wth the inventive
conpoundswofo3hmwopr esent invention include surgery, radi @Charsapgo3fé n but a
few exanpl es, y-radi ation, neutron beam radi ot herapy, electron beam

radi ot her apy,g,,paiol 8 (%fhéa rcéiﬂyosﬁ%a@ll‘i‘ty ﬁliéﬁ rr@]@é/se ﬁ@ciicﬁxyes l@[’@d‘i‘en[(@dbﬂ?pbﬂ ve
i sot opes, to nane a , endocrine t erap bi ol o 1 C response nodi fiers

(interfer onsprefemmleltl)hemkpm?m paniopftthariptestisd Ffé“éi eptiopallyoin 7 dalpPd B PEIne a
few), hypert &%ﬁ &YsuBsMRES €
effects (e. gﬁ),?arng O%ne bieg({s%gow?ﬁ%%w Se@&ed%%%?g\%eghélg )ﬁgr apsclalutl c_ drugs,
i ncl udi ng, batd ‘m)tesl |sm1ct ewhiositiond W similamtyple wgy alsp e chiployed pafilere n

chl oranmbuci | lites
(et not rexat 891 A RRRETENBTAA Toue s BARS bn dbRRA: Atlse oL S0

Mer capt opuri wel,‘l aShifh nmteoulaxaemghtp&;ﬂ]areabgllyeqls Geitbe hilehi ne) spi ndl e poi sons

(Vi nbl asti ne ncri sti.n Vi nor el bi | t axel ns
( Et oposi de, [qlk{?]not ec£¥l a?Bﬁofoé?Pa?Hﬁl&S %?thl R %)8 #@%hgﬁ?g{onyc in,
M tonycin), oY éf@6@UkEBRNEGLEKS hbdAe, ”ﬂlﬁrﬁuﬁcﬂ dmke fdmsno@aabieds idougses,

(G splatin, Carboplatin), enzynme nase nes TarmX| fen,
Leuprol i de, fanstlsmipyls; a‘éirﬂan“i\?éﬁé%ﬁ? g"ie?‘ge‘i W%hﬁﬁ%t“%é f“?aeégqu’eﬁ%f‘uc aFgpiErc

conpr ehensi Vé‘oa@thgscul%waw cBfitraMREA e Alint %a%ﬁr othteh%@lﬁiggswsﬁieknown in the
http://ww. nci.nih.gov/, a list of t

e EDA appr ovegﬁoncol %% Wéy s at
http: // waw. fa@r@wpwéfqr@ah&@& 1 r lngpehstolid daeh fms HdCHireotee hual ,
Sevent eent h £d 41999 with A 1688 tohé SrefiQiFlueRtsSciPds 3WBio6d) 1dhdRe AR elichi 1Sael por at ed
by reference. cEOlO I'n certain enbodi nents, the pharnaceuti cal
conposi t i onsdesge ﬁié’ms [P SS9t COMPYIE taf ¢hnerial Rerticopdstiional sibstapses afhee
addi tional t afaglle Y ,gCt MRS §ifrd il BINEapayILi C
and/ or palli agl ve #f%h%urgosﬂgglgténg the 1 nventi one K Vg) 03S/ 057696
PCT/ US03/ 00366gnestuen stearate ‘s ini¢racrysialting eqllatose.t dn tthemmﬁtsapts‘ﬁa% t3bdet§ ocused
on the relief of. e géwlg( sef ticRall
t her apeuti c 4 e‘P i X}%p%g?% fé)tl;nr?o ayg%sﬁ)act%lﬁ@n ff&mé L‘%% Tfhgf ?Igt [ (a/ey
t r eat ment encmnmasﬁaesfymgmgﬂﬂtd dndrcan alsmbd ofauepositai fb@ttthmslemdhea%@twe si ckness

drugs. In addition a radl t C be used
pal 11 at vel y REHEROCHY 3 PEERg) ACk SrEl AR oraR B e fler@Rofly 7 1SF0,
shri nki ng tmrcﬁla‘y&ﬂ Rtk E@npﬂ@ssfuembedbingembmpgsmqm whlahctamtbhelrse%yrrpt ons
of cancer). T NT KII$1¥0109 | n _other emnbodinents, the present

i nvention refl § plymgrig substpnges andwaXe¥i ent | y and effectively carrying out
the methods fg108Fcor dapgggerots foh ®paEsefinsdemaedinimsiratibmofyectaumiind t he

har maceuti cal pack or kit conmprises one or
P of thE)s invention include ongtments, pastes, creamrsmlotlons, gels, powders, solutions,

sprays, inhalants or patches. The active component is admixed under sterile
conditions with a pharmaceutically acceptable carrier and any needed preservatives or
buffers as may be required. Ophthalmic formulation, ear drops, and eye drops are
also contemplated as being within the scope of this invention. Additionally, the
present invention contemplates the use of transdermal patches, which have the added
advantage of providing controlled delivery of a compound to the body. Such dosage
forms are made by dissolving or dispensing the compound in the proper medium.
Absorption enhancers can also be used to increase the flux of the compound across
the skin. The rate can be controlled by either providing a rate controlling membrane
or by dispersing the compound in a polymer matrix or gel.

[0106] It will also be appreciated that the compounds and pharmaceutical

compositions of the present invention can be formulated and employed in
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containers filled with one or nore of the ingredients of the pharnmaceuti cal
conpositions of the invention. Such kits are especially suited for the
del i very wDosoFiégé oral forns such as tablets or capsul esPCHUsh3/e03ké t
preferably includes a nunber of unit dosages, and nay al so include a card

havi ng the dogad@mtion tRMHeE, that &hle 6EESuned addiafmadeiD 8&fpodRiBns édn
desired, a nenory aid_can be provided, for exanple in the formof nunbers,

letters, or cteHermaiedrager éﬁimmqﬁedacoeaﬁ@ﬁ%mﬁin@é}rﬁo o §WhsgFent tagPithe days
in the treat gl §GHBLALE hBraphititdorthRiEdRRBE RS, a@h@ﬁ‘arﬁ(qmr RbabRARA:

Al ternatively, placebo dosages, or calciumdietary supplenments, either in
a form sini| a0f therapies (fherepenties orf propadeis®) t@oweiess itof combmpliar Teaiveentwidlal

conposi tions, taﬁeaﬂtqb%:cbtﬂﬁ Ic ?%;[bﬁelgy Bf @E 'dgs‘?re tljﬁa'rz%)euﬁdg /‘0? Bro@ed(a %ﬂ@ tﬂes taken

every day. Optionally assoc suc LAl ner a notice in
t he form pr estsirdsetierageutic gieat tmbmhlavedagtawdyalsoelmﬂpatemagdttmthe rﬂmmpﬁact ure,

use or sale of. ARARTRGULLEA! o PLAANC T W 60 NOLT SE RS GOt a AR Qval by
t he agency of e s G dman adim ni's

EQUI VALENTS  ihG:htifg d’dmpotueqbr magnbat adzmmtewdploeﬁcmﬂemﬂyfwithomnoahee ami-ended to
hel p |IIustrat e invention ngt inten shoul d they be
congt rued:t o S Gl el oo By iy iR e direr PG R Le

nmodi ficati ona:oﬁifroltdﬁenym;vefsébﬂébtsand many further enbodi nents thereof, in

addition to t shown and descri bed herein,. will becone apparent to
Fhose. oni 1 1 edOfET hoCaRer Mramis Ribbr e gy e o aeens Jom s peed Pl udi ng

t he exanpl es d&ﬁibﬁianm{x/htﬁ%eamdeﬂtfﬂe chBpRLENEREe beséh envesii@Nintihdssagedy, pat ent
literature cited herein. It should further be apgrem ated that the

contents of tReEeEPY 6f butfes; aprplss, yrradiptinno pgdion Heam F@thﬁamyelp@mr ence to
help illustraf trQ(ﬁotﬁ&ﬁg}ﬁgfgtoﬁ BErafy tbracﬁyth }p 3he %%ﬁﬁc R %a%?éo@c%ﬂt i on,

[0111] The foI OW ng ex es contdi n I nportant I t1onal
exenpl i fi cat itonnamed agdévdanadocringt therany.bblokagaptresponss nodifisrsa (infecferons, t hi's

invention in I f.

EXEMPLI FI CATlngﬂtla’[ké% ﬁ‘j?&l%hng&tg%%’gﬁ %@m@?ﬁq@r@ ﬁ?a%’\&/ge%?%‘gﬂ @ﬁ‘%ﬁ’n&%@?ran‘i

prepar at i on cayvthzeapyuagerts tooattnfiate tah}eradtwtset bféecaxaergl,l amemhticts) idnldusherrat e some
of the process

apor oci ot oa. RonReb Il S8 ARG e Aetiibadon |
Vari ati ons of(mtebiﬂonethumnte; oahlomﬂmdqhomyclophosﬁhuimﬂmr Mﬁylﬁlﬂpecﬂfpsﬁm&ie), _
o e o gt b SRS A EaBACSRT ry RYERL 80 G " 00
i nvention, amnferaapadpusibt,e 5-Buloriugidtls Caiarddile, uGaﬁcﬁa@lﬂéﬁk&s}:ﬁﬂdlepr ppisds t he
I nventive COF{B Csitslneoer%grl ﬁ%%l 1'\}il(i)orllrglb1an,€ IPlélc(::llt&%l),t ria%g;l)phyllotoxins (Etoposide,
Irinotecan, Topotecan), antibiotics (Doxorubicin, Bleomycin, Mitomycin),
nitrosoureas (Carmustine, Lomustine), inorganic ions (Cisplatin, Carboplatin),
enzymes (Asparaginase), and hormones (Tamoxifen, Leuprolide, Flutamide, and
Megestrol), to name a few. For a more comprehensive discussion of updated cancer
therapies see, http://www.ncinih.gov/, a list of the FDA approved oncology drugs at
http://www.fda.gov/cder/cancer/druglistframe.htm, and The Merck Manual,
Seventeenth Ed. 1999, the entire contents of which are hereby incorporated by
reference.
[0108] In certain embodiments, the pharmaceutical compositions of the

present invention further comprise one or more additional therapeutically active

ingredients (e.g., chemotherapeutic and/or palliative). For purposes of the invention,
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For exanple, a variety of solution phase synthetic methods such as those
di scussed in detail below may be used. Alternatively or additionally, the
i nventi vewomajpsispels may be prepared using any of a varietgTasedied ori al
techni ques, parallel synthesis and/or solid phase synthetic nethods known

inthe art. §0%14] “Plaflza)%é A reﬁ?s t@%ﬁtﬁféhﬁh@cqs ﬁ%usggﬁﬁ:ﬁiel?@l@f Betydwtorhdéta

variety of inventive onpounds can be synthesized according to the methods
dﬁscr i bed hediedase anfioe SIds etipats ofqr thermeautie regimeng bitdaprirrErtiye BPTie%aBPlepar i ng
these conpouny [ h as
Aldrich Cherd@ ﬁtlv%:gea%mgnq%Pwﬁ{)@ésjeiﬁellﬁﬂ@gf% %mu‘é gc%%eg%c'?'{cl)ornr%gﬁggﬁtﬁ%i??%| o
(St. Louis, & br admeorpreimmoéﬁtralpy, metiotbetspywehd sukgeowreanoaly hgerseh of

ordi nary ski || art foll ele] e [ ed i

references a llﬁtlggléq%%ﬁ f—grgg%ce 51’5’% e§é1[e§§1ng?§rg eg% f%rgt/dnt i s",
vols 1-17, el a‘ﬁﬂlreﬂycmglﬁre&msblebhmg Yemkand bﬂiﬁrsjzﬁ@ﬂo;mthfddnCEQBQ "Chem stry
of Carbon Conpounds”, vols. 1-5 and supps, Elsevier Science Publishers,
1989; "Organic Reactions", vols 1-40, John WIley and Sons, New York, NY,
1991; March 2001, "Advanced OrgatIiREAﬁthmy", 5th ed. John W | ey and

Sons, New York, NY; and Larock 1989, " h
Transf or mat i BA881  vorpwger s‘?%(é?oéhmef‘ﬁes%e %%%gn‘g‘ges@r\‘/’g & t9 P ¥LLRT ative of

some net hod Sco@%eﬁﬁéﬂﬂ‘j And BEe08p QudSs 6t thdinSthods M @bEdr@mce dith e myRhhesi zed,
and various nodifications to these schenes can he nade and will be

suggest ed tomé{el}ﬁ]éﬁsolfn sencldiheapRargrgertical paglh OF deit RISy PEGH Bt this
di scl osure. JO?duQ@?x@ﬁ@ ADGT&U%)O% 0R3@R ioRekieals Shenstpatdegutivat eri al s,

i nt er nedi at es ounds of this invention nay be isolated and
purified usi mnmm@mflﬂmavemle@ hﬁucé}lketg arejespecighly peter ifpr theieliypry of solid

distillation FhoYmd &tlll hZ@biQ Bt ¢ P’EIQSNBS&.JQ%E%R liﬁ/eferaﬂg idclifed 4 Ki@nbef BEMifTRY be

char act eri zecc)ira usi ng convention i ncludi ng physical constants and
spectral dat dx)sage@,ldhﬁ]may)alsﬁxmiml sadayd I@ymgchadhsages LRftedarthapidercofaheil ar y

compound. nonBip sk rat dSPe Su g &t AR BB RE ABREF M H | ¢ 1
HN,,,, N2 SOEBﬂéérﬁﬂette(sJ & dtbf)mdrkings or with a calendar insert, designating the days in

the treatment schedule in which the dosages can be administered. Alternatively,

placebo dosages, or calcium dietary supplements, either in a form similar to or distinct

from the dosages of the pharmaceutical compositions, can be included to provide a kit

in which a dosage is taken every day. Optionally associated with such container(s)

can be a notice in the form prescribed by a governmental agency regulating the

manufacture, use or sale of pharmaceutical products, which notice reflects approval

by the agency of manufacture, use or sale for human administration.

EQUIVALENTS
[0110] The representative examples that follow are intended to help illustrate
the invention, and are not intended to, nor should they be construed to, limit the scope
of the invention. Indeed, various modifications of the invention and many further
embodiments thereof, in addition to those shown and described herein, will become
apparent to those skilled in the art from the full contents of this document, including
the examples which follow and the references to the scientific and patent literature
cited herein. It should further be appreciated that the contents of those cited

references are incorporated herein by reference to help illustrate the state of the art.
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N HHN TN 3 806006 H2 C N\ HHN.N CF3 4 805985 H2 (1C403) CN H HN N

~ 5805984 H2 | ~\ HHNN 6 806002 H2 ONHHN~N i'" V 39 WO 03/057696
PCT/ US03/W0386576%6 805969 NH2 H HN , 8 805971 H2 | ~ \ N PHTHIN03/M38 805996
H2 CN HHNNSWMe 10 805639 H2 (1C 397) HHN, N 11 805895 H2 (I1C 405)
J N [0111] The following examples contain important additional information,

exemplification and guidance that can be adapted to the practice of this invention in

its various embodiments and the equivalents thereof.

EXEN[PLIFICATION

[0112] The compounds of this invention and their preparation can be
understood further by the examples that illustrate some of the processes by which
these compounds are prepared or used. It will be appreciated, however, that these
examples do not limit the invention. Variations of the invention, now known or
further developed, are considered to fall within the scope of the present invention as
described herein and as hereinafter claimed.

[0113] According to the present invention, any available techniques can be
used to make or prepare the inventive compounds or compositions including them.
For example, a variety of solution phase synthetic methods such as those discussed in
detail below may be used. Alternatively or additionally, the inventive compounds
may be prepared using any of a variety combinatorial techniques, parallel synthesis
and/or solid phase synthetic methods known in the art.

[0114] It will be appreciated as described below, that a variety of inventive
compounds can be synthesized according to the methods described herein. The
starting materials and reagents used in preparing these compounds are either available
from commercial suppliers such as Aldrich Chemical Company (Milwaukee, WI),
Bachem (Torrance, CA), Sigma (St. Louis, MO), or are prepared by methods well
known to a person of ordinary skill in the art following procedures described in such
references as Fieser and Fieser 1991, “Reagents for Organic Synthesis”, vols 1-17,
John Wiley and Sons, New York, NY, 1991; Rodd 1989 “Chemistry of Carbon
Compounds”, vols. 1-5 and supps, Elsevier Science Publishers, 1989; “Organic
Reactions”, vols 1-40, John Wiley and Sons, New York, NY, 1991; March 2001,
“Advanced Organic Chemistry”, 5th ed. John Wiley and Sons, New York, NY; and
Larock 1989, “Comprehensive Organic Transformations”, VCH Publishers. These
schemes are merely illustrative of some methods by which the compounds of this
invention can be synthesized, and various modifications to these schemes can be
made and will be suggested to a person of ordinary skill in the art having regard to

this disclosure.
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HHN, 12 806007 H2 g N HHNfN CF3 13 805976 H2 HHN, 40 WD 03/057696
PCT/ US03/ 00366 14 805975 H2 N H HN 15 805999 H2 N H HN 16 806011 H2 H
H\NyN || -wO0¥ps806970 NH2 N\ QI N H HN ~N /~ 618 805972 prHZ/USEp/ 008641 HN N
19 805997 H2 N H HN SMe 41 WO 03/057696 PCT/ US03/00366 20 806010 H2 H

HN Ove 21 8@995]]4 N N'T'%e starting materials, intermediates, and compounds of this invention
may be isolated and purified using conventional techniques, including filtration,
distillation, crystallization, chromatography, and the like. They may be characterized

using conventional methods, including physical constants and spectral data.

[0116] 1) Exemplary Compounds
[0117] Certain exemplary compounds of the invention are listed below and are

referred to by compound number as indicated.

ER-# Structure
1 805600 NHz
(C375) r\? P!
7 OHN N
2 805894 Ho
(IC 400) A =
N \
HN\rN
3 806006 Ho
N\ —
N \
HNYN
CF3
4 805985 Ho
(IC403) N —
N \_/
HN___N
5 805984 Ho
\ —
N \ 4
6 806002 Ho
N —
N \ 4
HN,___N
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NHHNT 22 806094 H2 TBSO I

806097 Boc, N- Boc
Boc 26 8W61285149%
806136 NH2 4~N \ -

TBSO (
oN |

N Boc N, N- Boc

N HHNNY 23 806095 NH2 HO H HNN Y 24
N- Boc HO /N Boc
aN HTNH 42 WO 03/ 057696 PCT/ Pe@3/S09@B66 27

25 806107 Bost

11 N, I / NV / N O" N-NH 28 806181 H2
7 805969
8 805971
9 805996
SMe
10 805639 H,
(IC 397) =
O N A4
M HN N
i1 805805 Ho
(IC 405) (\N A —
O\) N \ 4
H HNW//N
12 806007 Ha
& N
O\J N |\
H
HNYN
CF3
13 805976 Ho
& N
O\J N 4
HNfl

40




N\ /N O" NyNH 31 806224 NH2 | / \' \ HN i0 NY NH 32 806228 NH2 |
/' N N WoON3/057638 806276 N'° | N N H N ~NH M eO NT NH PLTAB620BoN' 2 MeO
N UV YV /N MO ? 1 1 NMONH35 806274 NH2 | N N" NH 43 W

03/ 057696 PCT/ USOB/ 09B66] 3gP/eH273 NHZ NV /N Hy
- & \ (T
spesvy!
H

15 805999 Ha

g N/N HyNH 29 806221 N2 H MeOH N INH 30 806220 IY Y NH2 \ | NI %
\
I

16 806011

17 805970 NH;

18 805972 Hz

19 805997 ™

IZ/

HN._

SMe
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6 HNT,,, NH 37 806286 ONH2 N p /IANHHNT N 38 806287 H2 ~ N H HN N
CF3 39 806311 / I NH2 N N H N-NH 40 806317 NH2 HI / \ N ul"™ HN\,NH
71 41 808826/0576bFH2 H ~\~ \ N H N \~NH 42 806329 NH2 NPZT/US03A008¥d6 , , NH

43 806333 CO2VMe NH2 N N~ NH Y 45 806336 NH2 I~ Nl INzk N HN,NH 44 WO
03/ 057696 PCT/ USp3t Q@SGJ g‘ﬁ%o§§:63"5 NH2— 07T NN Hy
& N
(\J N Y/
N
OMe
21 806014 \ NH,
A\ \_N
H HN\r
22 806094 Hz
TBSO \_/
N N\ /
H HN\rN
23 806095 NH,
HO A -
N\ 7
H
HNTN
24 806097 Bog
N-Boc
TBSO N\
N N\ /
Boc N\rN—Boc
25 806107 Bog
N—Boc
HO A —
\ /N
!|300 A Boc
26 806123 Ho
N N\ _
O N )24
H Nj/NH
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HNNH 47 806358 H2 | / N HN- NHY 48 806359 NH2 N H N H NT,,, NH 49

806363 _ NH2 H20, X I / HI / HN O N "'NH 50 806362 CONH2 NH2 N N "

N, NH 51 Woa36376@0NH2 NH2 N N Co N" N NH HT 52 8063®8TNIEA3/0d36N N H

N~NH 53 806372 2 MO\ | NI / HNyNH O 71 54 806373 NHz O\ I NI %H
SO3 6

N O N\'NH 45 Wo§3+05763§RET PS03/ 00366 NFz
A Y N
YN\) N N\ 7
o Nﬁ/NH
28 806181 Ha
) S
N
N N )4
H NQT,NH
29 806221 [
MeO H N\ NH
30 806220 NH2

31 806224 NH,
R
N
H \ 7
H N NH
A Y
32 806228 NH2
N A — N
P | N \ 7
\ | N?NH
33 806276 NHz
N A _N
f | N \
NH
MeQ
MeQ NTNH
34 806275 MeO " ("
U\l >N
MeO'
MeO Na NH
35 806274 NH2
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55 806374 NH2 FN NHN'NH i O T 56 806375 1 NH2 ~ HiNN HNH 57
806383 17 NHZ N N N H NNH 58 806393 O NNO NH2 NHN HN,,, NH 59
806401 NHRO 0&6s76D6 \' NH 60 806402 O | NH2 N N H N 'NH @CTTS063Ws6d 7 NH2
NN/ ~ NH HNTI 62 806417 O NH2 HI / \ N N

36 806273 NH2
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S —
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41 806320 NH;

42 806329 CONH NH,
N N N
\
H

43 806333 COMe NH;

45 806336 NHz
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H NNH 63 806419 NH2 N N N H NTZ, NH 46 WO 03/057696 PCT/ US03/ 00366 64
806420 HOONH2 N H/ 1 HN,, NH 65 806421 H2ZNo Hz N HN N/ HN- NHY
66 806432WO0 0B#oZ7690N N H NTNH 67 806435 NHz N N H NT, NHPCFAIS8HGK85 NH2 \

N HNNH °~ 69 806569 O ITYNH2 N~\ NN/ N \N I/ HN NH 70
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N N\ -
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N NI / HN-NHY 71 806610 NH2 I~ 1 HN Ow N ,NH 72 806644 H2 N H N
H 47 WD 03/057696 PCT/ US03/00366 73 806645 NH2 | ~ HN~- HY 74 806646 NH2
HN-HYWoa38088617 HC O NH2 H NNN H N- NH 76 806653 POTNIdA3/008%6dH | N N
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NHN NH 79 8067 2
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[0118] 2) Experimental Procedures:
[0119] As described above, the present invention provides novel deazapurines

having formula (I) as described above and in certain classes and subclasses herein.
The synthesis of several exemplary compounds is described in detail below. It will be
appreciated that the methods as described herein can be applied to each of the
compounds as disclosed herein and equivalents thereof. Additionally, certain reagents

and starting materials are well known to those skilled in the art. Although the

81



352 809223 NN N H NT NH 2 CF3CO2H 353 809224 "~-NI N N H N\ ' NHO "I(
CF3CO2H 354 809225 ~iNI N O HN N CF3CO2H 355 809226 NN N J H O NN N
2 CF3CO2HvO08/05#9©3/ 057696 PCT/ US03/ 00366 356 809227 N NPLCT/US0Mp03b6 O
CF3CO2H | 357 809228 1 - N NNH ON N CFR3CO2H 358 809229 H

following examples describe certain exemplary compounds, it will be appreciated that
the use of alternate starting materials will readily yield other analogues encompassed

by the invention.

[0120] General Reaction Procedures:

[0121] Unless mentioned specifically, reaction mixtures were stirred using a
magnetically driven stirrer bar. An inert atmosphere refers to either dry argon or dry
nitrogen. Reactions were monitored either by thin layer chromatography, or by

proton nuclear magnetic resonance, of a suitably worked up sample of the reaction

mixture.
[0122] General Work Up Procedures:
[0123] Unless mentioned specifically, reaction mixtures were cooled to room

temperature or below then quenched, when necessary, with either water or a saturated
aqueous solution of ammonium chloride or sodium bicarbonate. Desired products
were extracted by partitioning between water and a suitable water-immiscible solvent
(e.g. ethyl acetate, dichloromethane, diethyl ether). The desired product containing
extracts were washed appropriately with water followed by a saturated solution of
brine. On occasions where the product containing extract was deemed to contain
residual oxidants, the extract was washed with a 10% solution of sodium sulphite in
saturated aqueous sodium bicarbonate solution, prior to the aforementioned washing
procedure. On occasions where the product containing extract was deemed to contain
resi,dual acids, the extract was washed with saturated aqueous sodium bicarbonate
solution, prior to the aforementioned washing procedure (except in those cases where
the desired product itself had acidic character). On occasions where the product
containing extract was deemed to contain residual bases, the extract was washed with
'10% aqueous citric acid solution, prior to the aforementioned washing procedure
(except in those cases where the desired product itself had basic character). Post
washing, the desired product containing extracts were dried over anhydrous sodium or
magnesium sulphate, then filtered. The crude products were then isolated by removal
of solvent(s) by rotary evaporation under reduced pressure, at an appropriate

temperature (generally less than 45°C).

[0124] General Purification Procedures:
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[0125] Unless mentioned specifically, chromatographic purification refers to
flash column chromatography on silica gel, using a single solvent or mixed solvent as
eluent. Suitably purified desired product containing elutes were combined and
concentrated under reduced pressure at an appropriate temperature (generally less

than 45°C) to constant mass.

[0126] Experimentals for Certain Exemplary Compounds:
NHCO,Et NHCO,Et
HN  NHy Ny NH
1 2
[0127] In certain embodiments, compounds 1 and 2 were prepared according

to the procedure of Temple, C.; Smithy, B. H.; Montgomery, J. A.; J Org Chem.
1973, 38, 613-5.

NHCO,Et

R2

[0128] Dry HCI (gas) was bubbled through a 2 M solution of nitrile (Ro-CN)
in ethyl ether containing 1 mole equivalent of ethanol at —10 °C for 1-2 hours. After
stirring from additional an hour to overnight at room temperature, nitrogen was
bubbled through to purge excess HCl gas and ether. The remaining slurry or
suspension was filtered, washed with ether three times and then dried under vacuum

to give the corresponding ethyl imidate hydrogen chloride.

© [0129] A mixture of 1 (1 mmol) and the ethyl imidate hydrogen chloride (1.1

mmol) in 5 mL of ethanol was heated at 65-70 °C until reaction was completed (1.5 h
to overnight). The mixture was cooled to room temperature, diluted with 20 mL of
water, stirred for 30 min., filtered and washed with water. The cake was collected and

dried under vacuum to give the desired product 3.
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[0130] A solution of 3 (1 mmol) in 2.8 mL of 57% HI (aq., 20 mmol) was

heated at reflux until reaction was completed (12 —20 h). The mixture was cooled to 0
°C, slowly diluted with 5 N NaOH solution (19 mmol) and then with 1 mL of sat.
NaHCOs; to pH~9. The resulting mixture was extracted with either ethyl acetate or
ethyl acetate/THF mixture until extraction was completed. The combined extracts
was dried over NaySQOy, filtered aﬁd concentrated to give the desired product 4 as free
form. Washing the product with ethyl acetate resulted in a better purity if necessary
in certain cases. The HI mono-salt form of 4 was obtained after cooling the reaction
mixture to room temperature, filtration, washing with water and drying the collected

yellow solid in high vacuumn.

NH,

NYNH

OEt
5

[0131] A mixture of 1 (300 mg, 1.3 mmol) and tetraethyl orthocarbonate (2.6
mmol) in 10 mL of acetic acid was stirred at room temperature overnight and reaction
was completed. The reaction mixture was concentrated under reduced vacuum and
the residue was diluted with sat. NaHCO3, extracted with EtOAc, dried over Na,SOy,
filtered, concentrated to give a brownish solid. This solid was dissolved in 24 mL of
H,0-MeOH (1:1) solution containing 1.2 g of KOH and heated ét reflux for 2.5 h.
After cooling to room temperature, the mixture was extracted with EtOAc. The
extracts was washed with water, dried over NaySQs, filtered, concentrated and the
product was purified by chromatography (10% MeOH-EtOAc) to give 5 (45 mg,
16%).
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[0132] A solution of 1 (203 mg, 0.88 mmol) in trifluoroacetic acid (2 mL) was
heated at 70 °C for 12 h, cooled to room temperature, concentrated and the residue
was diluted with sat. NaHCO3 (10 ml) and EtOAc (10 mL). The separated aqueous
phase was extracted with 4x10 mL of EtOAc and the combined organic layer was
dried over Na,SOy, filtered and concentrated to give a yellow solid. This yellow solid
was mixed with 3 mL of polyphosphoric acid, heated at 200 °C for 3 h and cooled to
room temperature. The reaction mixture was carefully quenched with sat. NaHCO;
(80 ml) and extracted with 4x20 mL of EtOAc. The combined organic layer was
dried over Na,SOs, filtered and concentrated to give a brownish yellow solid. This
solid was dissolved in 5 mL of 57% HI solution and heated at 110 °C for 12 h. After
cooling to room temperature, the reaction mixture was carefully poured into sat.
NaHCOj; (60 ml) containing 3 mL of 1 N NaOH and extracted with 4x20 mL of
EtOAc. The combined organic layer was dried over NapSO,, filtered and
concentrated and the product was purified by chromatography (50 to 100% EtOAc-
hexanes) to give the desired product 6 (132 mg, 46% for 3 steps).
JES
MeO Z~N
Boc
7

[0133] A mixture of methyl indole-5-carboxylate (27 g, 155 mmol) (or the
corresponding 4-, 6- and 7-carboxylate), di-t-butyl dicarbonate (40 g, 1.2 eq.), EttN
(26 mL, 1.2 eq.) and DMAP (0.1 g, 0.005 eq.) in THF (165 mL) was stirred at room
temperature overnight. The reaction mixture was quenched by addition of sat.
NaHCO; (350 mL). The separated aqueous layer was extracted once with EtOAc.
The combined organic phase was concentrated and the product was purified by

chromatography (5% and 10% EtOAc-hexanes) to provide 7 (42 g, 100%).
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longer detected. The filtrate was concentrated and the product was purified by
chromatography (15% and 30% EtOAc-hexanes) to provide 8 (29 g, 75%).

TN ' T\
(\N/T Z N or RSN N
O\) Boc é" Boc
9
[0135] Methanesulfonyl chloride (10.1 mL, 1.2 eq.) was added to a solution of

8 (27.0 g, 109 mmol, 1.0 eq.) and diisopropylethylamine (57 mL, 3.0 eq.) in
dichloromethane (250 mL) at 0 °C during 5 min.  After stirring additional 15 min,
morpholine (14.3 mL, 1.5 eq.or cyclic or acyclic R’R”NH) was added to the reaction
mixture and stirred at room temperature overnight. The mixture was poured into sat.
NaHCO; (100 mL) and water (20 mL), the separated aqueous phase was extracted
with 4x50 mL of EtOAc. The combined organic phase was dried over Na;SOs,
filtered, concentrated and the product was purified by chromatography (15% to 40%
FtOAc-hexanes) to provide 9 (34.0 g, 99%).

1 X \ . ! AN \
e SnBug R~ SnBuj
N L Ay or N LAy
O\) Boc ' R Boc
10
[0136] Method A: To a solution of diisopropylamine (17.0 mL, 1.2 eq.) in

THF (350 mL) at —78 °C was added nBuLi (2.5 M in hexanes, 48.6 mL, 1.2 eq.) over
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to contain r&%h&%ﬁ'aq@%ﬁ??ﬁaﬁe ;l?fas%%&g& W\M%?X\{\@& Eﬁﬁo%fdkc. 19’101/8 AGUERUP citric

acid solution; prror to orenent| oned washing procédure except in
t hose cases wigerie phire wassdrieddover OGR4, ifilteretlf cdvaehtiatedi andcthampastuetr yas Post
washi ng, the_d

i,red product contai ni.pg. ext re ied qv hydr ous
codi umor  rRTRY S B RO HE RO R (O ettt B M Sl P B o hen
i sol ated by gee9myal of solvent(s) by rotary evaporati on under reduced
pressure, at appropriate_  tenperature enerally le t han, 45C). [0124]
Cenoral pur i 0ad T o Bissii, DE RS 40 S56b oy BB aPGOHBAS 0195]
Unl ess ment i piadolsi @ik fidet 8drliye préfirAida0 08 8pRI1G. purification refers to
flash col unmm chronmat ography on silica gel, using a single solvent or m xed

solvent as eluent. Suitably purified desired product containing elutes

wer e conbi ned and concentrated un educed pressure at an appropriate
tenperature (generally |ess than tp—eamgt ant mass. [ 0126]

Experinmental s for Certain Exenplar Npounds: NHCO2Et NHCO2Et CI O0~N Cl
N H2N NH2 N.,NH 1 2 [0127] In certain Bwbodi nents, conpounds 1 and 2 were
prepared according to the procedure of;Tenple, C; Smithy, B. H.;

Mont gonery, J. A ; J Og Chem 1973, 38, 613-5. NHCO2Et | N
[0138] Compound 11 was prepared from indole-1-carboxylic acid tert-butyl

ester in 86% following the same procedure for the preparation of 10 from 9.

R
3a\ N N\
ﬂ SnBujy
Rl N
3 Boc
12
[0139] Compound 12 was prepared from mono- or di-substituted indole

following similar procedures for the preparation of 7 and 10.
NH3

Raa
= —
Rab/ H

N& NH
I
13
[0140] A mixture of 4 (0.4 mmol, 1.0 eq., or 2 or 5 or 6), 10 (1.6 eq., or 11 or

12) and [(CgHs)sP]4Pd (0.1 eq.) in degassed DMF (1 mL) under nitrogen with or
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NNH R2 3 [0128] Dry HCl (gas) was bubbled through a 2 M sol ution of

nitrile (R2-CN)
-10 C f orw0-023/05mw06 S .

at room t enper
and et her.

et hyl

i m da d
at 65-70 C {d%[{ep gd)
was cool ed BtDAoomitipénmestutilherd |Wa§|med)rvduphd<‘2®t?ﬁ_ &he copalt

filtered
under vacuuRhas®“g?

30 mn.

WiBot SRR E‘ﬂosé

ether three times an

ethyl i m dateephsptire gehcah¢nsieted aindgrdighoyacumy e Feéldb‘F wps f‘tiiutﬁ‘?crmtg’
)Cemli%tbg% ( ]Ihé seﬂﬁ?@éd) add@o@s Plla

IYon was conp

in ethyl
Af ter
ature,

then

I‘( P(g

reac

nitrogen was

Kk

stirring from additional

ri ed under vacuum

@%dd[ he' QE?SI @Qﬁérﬁga%u Con%%é[%@vk%e

et her containing 1 nole equival ent of ethanol

at

an h@am/uso3/anses ni ght

esp
g]

bubbl ed through to purge excess HCO gas

r GV){S @ﬂéateds 4 Q@OSqO)'foﬂ/\@s-ZBIIL t &dod, towesined Wit h
| ve t

ondi ng
d the

s®lvagleRadeald was heat ed

to overnig . The m xture
gt red for

P ERHE gld%nd dried

3/ 057696 PCT/ US03/ 00366

NH2 NH2 |\ Bhrbmbddgraphy ¢5%-br 108YMeORMBIRARR tofgdve the d¢stedplodietddl ution of 3 (1

nmol )

in 2.8 mL of 57% HI
reaction was conpleted (12 -20 h).

(ag.,

20 mmol ) was

heat ed at
The m xture vvas cooled to 0 C, slowy

reflux unti

diluted with 5N NaOH solution (19 mm)—and-thenv NaHCO3
to pH 9. The £Ompﬂylld#t ur e vﬁﬁ%@!’r‘lﬁc@%xg’wth eith S acetate or
ethyl acetate/ THF m xture uptil extraction was conpl eted., The conbj ned
extracts was|dBR# e Mapsos, filtered and cond entraf’%‘1 gi ve| t he
desired product 4 as free orm Washing the product wy | acktate
resulted in a|better purity|if necessary in certclin C e H
nono-salt formof 4 was obtained after cooling the re to
room t enperat yre, IQ l40Mtio md dr i ﬁﬁ@]n | ect ed

yel l ow solid i

n hi gh vacuum

N, washing with Wéher k2
n. M N NH
N N

1/

me

NTNH |
806014 N 287.3 M-H)
\@oﬁ
NTNH
806006 316.3 M-HY
\
H
TF3
805985 2783 (M+H)"




OEt

concentrated u

nder

5 [0131] A mxture of 1 (300 nyg,
orthocarbonate (2.6 mmol)
t enper at LIWe 00081696 ght and reacti on
reduced vacuun1and

1.3 mmol ) and tetraethyl
in 10 nL of acetic acid was stirred at

room

was conpl eted. The re®CTIUsN3/0A3%E ur e was

NaHCO3, extra

it

L cu(gq%(m#hl S

dried UVE[

the residue was diluted with sat.

WW rated to
of ved in 2471 Pd 0- MeCH (1:1)

give a browni gh sol i

solution contgining 1.2 g of KO Jeag edNat refflux for 2.5 h. After
cooling to rogmtenperature| the #%S extracted with Et OAc. | The
extracts was wiashed with water, dried ower Ma2SH4, filtered, conceptrated
and the proddct was purified by chronmato raphy (10% MeOH Et QAc) tb give 5
(45 ng, 16% .| 84 WO 03/057696 PCT/ USO 366 NHZ I \N NY, NH CF3 6
[0132] A solutlion of 1 (203[ngy, 088 mmol) in trifllugr (2 )
was heated at| 70 896002 12 h, cool ed to r oot enper aB06e3 (Ddh rated and
the residue was diluted wth sa 0 mM) [and EtQAc (10 nlL). The
separ at ed aguegous phase was ext 4x10 nL of Et QAc and the

conbi ned organic layer was |[dried over Nd2S4, filj{tered and concentrated to
give a yellow|solid. This yellow solid m xed (wth 3 nL of

pol yphosphori ¢ acid, heated|{at 200 C f h and qooled to room
tenperature. The reaction m xture was” carefully qyenched with sat. | NaHCO3
(80 n) and extragy qg%qgth AX20 L of EtOAc HIhe donBpged gﬂg y'c |ayer was
dried over NaZ2S ered|and cey gijlve a bro yel | ow
solid. This SO|Id was di ssol veo sol ution and heat ed at
110 C for 12 h. After cooling , the reaction mxture
was carefully |poured into sat. NaH ¢ W) containing 3 nL of 1 N NaCH
and extracted with 4x20 nL ¢of EtQAc. The |[conbi ned organic |ayer was dried
over Na2SO4, fliltered and c¢oncentrated t he prljoduct was purified by
chromat ography] (50 to 10096EtCAc- hexane 0 giveg the desired product 6
(132 ny, 46% flor 3 steps). [ ~\

805971 3543 (MHD)"
Sotvi

805996 @f%d T NMR

| HNMR

N

805639 @ oY

H
(IC 379) AN




MeO-' hoc

7 [0133] A m xture of methyl

i ndol e-5-car boxyl ate (27 g,

155

nmml) (or the corresponding 4-, 6- and 7-carboxylate), di-t-butyl

di carbonawe 0p4s76ee 1.2 eq.), Et3N (26 nL, 1.2 eq.) and DWAP/S03/a03g¢ 0. 005
eq.) in THE (165 nL) was sti rred at room terrperature overni ght. The
reacti on m xt yre—was—guenched—by additiomrof—saim IMWW. The
separ ated aqueous | ayer was|extracted once w.L Et| OAc. conbi ned

organi ¢ phase vvas(gwgtrm e@:ﬁk pRadyct wag purified by

chr omat ogr aphy (5 0% E - g oviide 7 (42 g, 100% . 85 WO
03/ 057696 PCT/ Usowmn HOB / N Boc 9_'[®IILI 4N Tq a solution of 7| (42 g,
152 mmol) in dich b (400 L) at 78 C was added a 1 M so] ution of
DI BAL-H i n tolluene (460 m_, 3.0 eq.) during 30 m|n of peri od. The| cooling
bath was repl gcedwith =40 7 the réaction m XN#EE W) (%\Htﬂq and war nmed
to -30 C and TLC showed react] | et Tre reactl was pguenched
with careful agddi ESW @W@nc water (19 m, 90 eq.),
diluted with Ht nmL) | ahe”t hen rpred rt.. The resulting suspension
m xture was fi|lltered through celite washi ngfNwNh Et OAc until the pfoduct
was no |onger; detected. The filtrate was co ntrlat ed and the proguct was
purified by dhromatography|(15% and 30% Et OAc2hexanes) to provide| 8 (29 g,
759%9. i NL /I Nor R, N-- J O R" Boc Boc NBi2[|[0135]HVBIMaesul f onyl
chloride (10.1 nL 1.2 eq.) xodee tign of 8 (27.0 g,| 109
mmol, 1.0 eq.) %rz pr opyl etjnhyl 3.0 eqg.) in

di chl or onet hane ? duri g — Wftagr stirring additjonal 15
m n, m)rphollne (14.3 nmL, 1.5 eq.or cyclll’:"N acyiclic R R'"NH) was| added to
the reaction |mxture and s{irred at room tenperatiure overni ght. The

m xture was pqured into sat NaHCO3 (100 nlZ) and jwater (20 nmL), the

separ ated aqu

ots—phase—wasextracted Ho ‘HNMR
N _
805975 o(\) N A
o HNG

Ha lI‘I NMR
805999 O N\ 4
Ho N

Hz | 393.3 (M+H)

N _
806011 OO Q ¢
H BN,
\/O

Ho 1I‘I NMR
805970 O N\ 4
Ho N
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with 4x50 nL of Et OAc.
concentrat ed
ByQasHFms@nes)

filtered,
to 40%
) NN O Boc Rv

Boc

1.7 N

The conbi ned organi ¢ phase was dried over
and the product was purified by chromatography (15%
to provide 9 (34.0 g, 1IN~ / BaBaBo»003bé SnBu3

10 [0136] Method A: To a sol ution of

9999 .

LD N

di i sopropyl amra
nBuLi (2.5 Mi

IIC \J.I.U

n hexanes,

PCT/ US03/ 00366

war med to room te@gﬂﬁ
m xture was cool ed back to

THE (120 nmL) was i ntroduced
m xture was stirred and war
(31.5 nm, 1.1% eq.) was int
room tenperature and poured

o~
|||_,

ned to -20 C
roduced. The

by cannul ati on

a (300 ni).

4 L ESe |

m xture was stir
bl i ng bath. The r
pf 9 (32 g, 101 nj
uring 15 mn. The res
m n and then Bu
ure was stirred and
The separ

Na2SO4,

added

red and
eaction
mol) in
ul ting
3Sndl

war ned to

at ed

aqueous phase

(55 g, 89%. |[01
follow ng the
14. J-_SnBu3

procedure for

was extracted
phase was dri ed over
purified by vacuu

Na2SO4

SO ol

sane protoco
/' N Boc
i ndol e-| -carboxylic acid te
the preparati
[0139] Conpound 12 was prep

11 [

following sim

| ar procedure

rt-butyl ester

ared from nono-

on of 10 from 9.

bd aﬁ g(@lp duc

-hexanes) to pro
al so carried out
preparation of 1
orepared from
foll owing the sa
i ~-SnBu3 R3b B
substituted i ndol

5 for the preparatSMsn of 7 and 10. NH2

or gani c
t was
vi de 10
by

5 from

me
Cc 12
e

806010

N ——

A\
O\JJ N

\ 7
HN_

OMe

)

4553 (M+H)"

809189

"H NMR

809190

"H NMR

809191

MeO

"HNMR

809192

MeO
Na NH

"H NMR
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RBQA N R3b HNNHY R2 13 [0140] A m xture of 4 (0.4 mol, 1.0 eq., or 2
or 5or 6), 10 (1.6 eq., or 11 or 12) and [(C6H5)3P]4Pd (0.1 eq.) in
degassed WhM3/76pd) under nitrogen with or 87 WO 03/ 057696 TRSIZ/EBEE/ 00366
wi t hout K2C03 (1 0 eq. ) was heated at 110 C for 18-28 h, cooled to room

terrperature and—e ateg—under—hrgh—vacwepr—The TEFFN s di| uted
wth sat. W% ahd EtNeA efar at ed aque%ggﬁ\p@‘r%se was
extracted W|t Et OAc nmul tiple tjpes 4 Yere Was no product detected.
The conbi ned qrgani c phase|was dri ed djven Na2SOH4,| filtered and
concentrated. [The product was purified by Tchromat ography (5% or 10%

MeOH Et OAc) to give the desired product 13. Conpound # Structure of 13 M
(ES) (ER# or IC#) or/fand iHNWRIC 400 NH2 HNVR N NHM NH / 806014
N NH2 287.3 (MH N NHMN NH / 806006 NH2 316.3 (MH- HHIF 3 805985
H2 278.3 (MtH) C-N) HHN ~N 88 WD O 6 PCT/ US03/ 00366 805984 NH2
292.3 (MrH) TBSO” L E/TNE

Boc
14
[0141] To a mixture of 8 (5-hydroxymethyl-indole-1-carboxylic acid fert-
butylester as an example, 24.4 g, 98.8 mmol), Et;N (41 mL, 3 eq.) and DMAP (1.2 g,
0.1 eq.) in dichloromethane (185 mL) was added TBSCI (23.1 g, 1.5 eq.) at room
temperature and the resulting mixture was stirred overnight. The reaction was
quenched with the addition of sat. NaHCO3 (200 mL) and the separated aqueous layer
was extracted with 3x50 mL dichloromethane. The combined organic phase was
dried over Na,SO, filtered, concentrated and the product was purified by vacuum
chromatography (3% EtOAc-hexanes) to provide 14 (5-terz-butyl-dimethyl-
silanyloxymethyl)-indole-1-carboxylic acid zert-butyl ester) as a colorless oil (33.9 g,

95%).
A\
TBSO/—E:I\/I\}_ SnBus
Boc
15
\ [0142] To a solution of 14 (5-tert-butyl-dimethyl-silanyloxymethyl-indole-1-

carboxylic acid zert-butyl ester as an example, 33.5 g, 92.7 mmol) in THF (650 mL)
below —72 °C was added tBuLi (63 mL, 1.7 M in pentane, 1.2 eq.) dropwise over a
period of 45 min and stirring was continued for an additional 40 min. Th;a resulting
brown solution was briefly warmed to —60 °C and then cooled back to below —72 °C.
Bu3SnCl (31.6 mL, 1.3 eq.) was then introduced to the reaction mixture and stirred at
—40 °C for 15 min. The reaction was quenched at —35 °C with sat. NaHCO; (250 mL)
and the separated aqueous layer was extracted with 3x150 mL EtOAc. The combined
organic phase évas dried over Na,SOQ,, filtered, concentrated and the product was

purified by vacuum chromatography (hexanes) to provide 15 (5-(tert-butyl-dimethyl-
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a\ NHH 806002 H2 306.3 (MH) C~N H HN N 805969 H2 326.3 (MH) CCN H HN
N 805971 NH2 354.3 (M+H) / N 1~ H HN 805996 H2 1H NMNR C:N> H HN N S Me
H2 H NVR WB@56389€0 al -0 N (1 C 379) HN,,,~ ,N 89 WD 03/ 0BT6A503/00366
PCT/ US03/ 00366 NH2 H NMR 805895 ~ N (I C 405) HN Y N NH2 425.2 (MH)-
806007 N N 'é'lh{ﬁl&kymw?gd)dﬂ&ibh‘tyﬂ%ﬁ%&l@lJNaﬂNoJE&HéNaJﬁ b WVB1 BRH9IZH aN H HN H2
HNVR 805999

colorless oil (60.6 g, 100%).

NHo
NS
l \__/ N
TBSO Z~N _ N
H NYNH
16
[0143] A solution of 15 (5-(fert-butyl-dimethyl-silanyloxymethyl)-2-

tributylstannyl-indole-1-carboxylic acid fert-butyl ester as an example, 60.6 g, 3.0 eq.)
in DMF (100 mL) was added in four portions during 24 h period to a solution of 4
(R;=Me, 8.51 g, 31.0 mmol), Pd(PhsP)4 (3.2 g, 0.09 eq.) and Et;N (26 mL, 3.0 eq.) in
DMF (100 mL) with or without K,COj3 (1.0 eq.) at 110 °C under nitrogen atmosphere.
The resulting mixture was stirred for 20 h, cooled to room temperature and
concentrated. The residue was diluted with sat. NaHCOs (300 mL) and EtOAc (300
mL), filtered and washed with EtOAc to get rid of dark gray sludge. The separated
aqueous phase from the filtrate was extracted with 6x200 mL EtOAc until no desired
product detected by TLC. The combined organic phase was dried over Na;SOs,
filtered and concentrated. The residue was diluted with EtOAc and the resulting
suspension was filtered, washed with EtOAc and 2xMeOH to give 16 (4.27 g). The
filtrate was concentrated and the residual product was purified by chromatography (0
to 5% MeOH-EtOAc) to give additional 16 (2.59 g). The products were combined to
give 16 (7-[5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indol-2-yl]-2-methyl-3/-
imidazo[4,5-b]pyridin-5-ylamine) as a greenish gray solid (6.86 g, 54%).

NBocy
TN/
HO™ N A~ N
Boc NTNBOC
17
[0144] A solution of tBuOK in THF (1.66 M, 96.3 mL, 9.5 eq.) was added to

a mixture of 16 (7-[5-(tert-butyl-dimethyl-silanyloxymethyl)-1H-indol-2-y1]-2-
methyl-3H-imidazo[4,5-b]pyridin-5-ylamine as an example, 6.86 g, 16.8 mmol) and
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H HN H2 393.3 (MtH) 806011 8N NH HN e H2 HNVR 805970 1 N H HN6~ 90 WO
03/ 057696 PCT/ US03/ 00366 H2 453.3 (M+H) 805972 N H HN N H2 469.2 (MH)-
805997 N woHBloSeee H2 455.3 (M+H) 806010 N N H HN Ove 809P83/UB03AGAR "N H
NT NH 809190 I \ NHNWR NHNY NH 809191 Meo HNVR "N N H N NH 809192

2 H NWR \ >/ g0 Me Ntk Hhaldtt30 9L, MO 43/iR TEEAQ. 1PGT4t Waldd/ Of3%Sduring 40
min period. After stirring for 10 min, the reaction was quenched by addition of sat.
NaHCO; (300 mL) and warmed to room temperature. The separated aqueous layer
was extracted by 3x150 mL of EtOAc. The combined organic phase was dried over
NazSOy, filtered,\ concentrated and the product was purified by vacuum
chromatography (10 to 20% EtOAc/hexanes) to provide a di-Boc-protected
intermediate.

[0145] The di-Boc-protected intermediate was then dissolved in 55 mL THF
containing Et;N (55 mL), DIBOC (22.5 g, 6.0 eq.) and DMAP (0.21 g, 0.1 eq.) and
heated at 65 °C for 5 h. After cooling to room temperature, the mixture was
concentrated and the product was purified by vacuum chromatography (10% EtOAc-
hexanes) to provide tetra-Boc-protected intermediate.

[0146] The tetra-Boc-protected intermediate was then dissolved in a solution
of HF/pyridine in THF (0.89 M, 5.3 eq., HF/pyridine solution was prepared by mixing
of 10 g of 70% HF/pyridine, 52.5 mL of pyridine and 330 mL of THF) and stirred at
room temperature for 40 h. The reaction mixture was then carefully quenched with
sat. NaHCOj3 (250 mL) and the separated aqueous layer was extracted by 3x50 mL of
EtOAc. The combined organic phase was washed with brine (50 mL), dried over
NAZSO4, filtered, concentrated and the product was purified by vacuum
chromatography (10 to 50% EtOAc-hexanes) to provide 17 (5-di-(tert-
butoxycarbonyl)amino-7-(1-tert-butoxycarbonyl-5-hydroxylmethyl-1H-indol-2-yl)-2-
methyl-imidazo[4,5-b]pyridine-3-carboxylic acid tert-butyl ester, 5.64 g, 48% for
three steps) as a light yellow solid.

NBoc2
Y/ O
Vas N
o L~ ! —
¢ NTNBOC
, 18
[0147] Methylsulfonylchloride (0.14 mL, 1.5 eq.) was added to a mixture of

17 (5-di-(tert-butoxycarbonyl)amino-7-(1-fert-butoxycarbonyl-5-hydroxylmethyl-1H-
indol-2-yl)-2-methyl-imidazo[4,5-b]pyridine-3-carboxylic acid fert-butyl ester as an
example, 830 mg, 1.2 mmol) and diisopropylethylamine (2.08 mL, 10 eq.) in
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809193 MO 2 HNVR N MONHN, NH TBSO N Boc 14 [0141] To a m xture
of 8 (5-hydroxynet hyl -indol e-1-carboxylic acid tert- butylester as an
exanpl e, ®0.08/0§7690©8. 8 Mol ), Et3N (41 nL, 3 eq.) and DVAPPCI/UB03003660. 1 eq.)
in dichloronmethane (185 nL) was added TBSCI (23.1 g, 1.5 eq.) at room
tenper at ur e affobRRmARSUD kil @t P b Be Y@ﬁltiﬁ% ifirted v Sfifddd - wakied foeact i on
was quenched with the addition of sat. Na (200 m.) and the separated
aqueous | ayeieomygispessiiea AEHsiFRg o8 Hoat FromytermpBusimiteiaare Yaekeboi ned
organi ¢ phasgopag, J5ideek RehedeP RS tdnbellrE dnd CORGRRLEA S haBNE itshe
product was purified by vacuum chromatography (3% Et C)Ac-hexanes?9 to
provi de 14 (®lumg.t - Bhe yirodiichrewasy thens pyrified] bx yehsehatpgraphyd 62¢% | toc 3PBoxyl i c
acid tert-b I as.a c rl ggs Qiklys: . 9 - TBSO N
Boc 15 [0 12%}5%@1%%&%2& L %#ré) 1 4Q§ sl gif3R-ptelycarbonydamine- 730 BY2
(5-t ert - but yutakyoabinyl-5 shloamydtlgdy Aeintigl2-y 3 enethyl-imidazaib Kypnyeidaeidd
tert-butyl ester as an exappl D @no92.7 mmol) in THE (650 nL) bel ow
-72 C was acf&ébg)q’%u?f’lldyflgé)u%,e&f’. %I\W%%Oé’ ‘ntane, 1.2 eq.) dropw se over a
period of 45 mn and stirring was continued for an additional 40 mn. The
resulting brown solution was briefly warned {9 -60 C and then cool ed back
to below -72 T. Bu3SnCl (31.6 nL, 1.3 eqg.)_was fhen introduced to the
reaction mxture and stirred at /15m n. The reaction was
guenched at -35 Cwith sat. Na m_\—=—@nd t he separat ed aqueous
layer was extracted with 3x150 @l Et OA8°C Tje kgyxbi ned organi c phase was
dried over Na2SO4, filtered, concentrated aﬁﬂ the product was purified by
vacuum chr omat ogr aphy (hexanes) to provide 15 (5-(tert-butyl-dinethyl- 92
WO 03/ 057696 PCT/ US03/ 00366 19
cstor) as a DEHIOr i esd offikrRn. @1y, 1 ooyt (RpBRoReatbons G721 Y
butoxycarbonyl-5-hydroxylmethyl-1H-indol-2-y1)-2-methyl-imidazo[4,5-b]pyridine-

3-carboxylic acid fert-butyl ester as an example, 122 mg, 0.18 mmol) and Dess-
Martin periodinane (223 mg, 3.0 eq.) in dichloromethane (4 mL) was stirred at room
temperature for 1 h. The resulting mixture was diluted with diethyl ether (60 mL),
stirred for 20 min and filtered through celite washing with diethyl ether. The filtrate
was washed with sat. NaHCOj3; (20 mL) containing Na,S,03 (500 mg) and the aqueous
phase was back extracted with 2x25 mL diethyl ether. The combined organic layer
was dried over NaySOs, filtered, concentrated and the product was purified by
chromatography (10 to 30% EtOAc-hexanes) to provide 19 (5-di-(ters-
butoxycarbonyl)amino-7-(1-tert-butoxycarbonyl-5-formyl-1H-indol-2-yl)-2-methyl-
imidazo[4,5-b]pyridine-3-carboxylic acid fert-butyl ester, 117 mg, 96%).

NHBoc
0]
/U_'\ N N
HO = N

Boc N« _NBoc

T

[0149] A solution of KMnOQy (436 mg, 2 eq.) and KH,PO4 (563 mg, 3 eq.) in
water (15 mL) was added to a solution of 19 (5-di-(fert-butoxycarbonyl)amino-7-(1-
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TBSO- NN HNYNH 1 16 [0143] A solution of 15

(5-(tent-butyl -di net hyl -si |l anyl oxynet hyl ) - 2-

tributyl swemagszbhndol e- | - carboxylic acid tert-butyl ester paz/usns/ensenpl e,
60.6 g, 3.0 eq.) in DW (100 nL) was added in four portions during 24 h
period to a fe@d—luitd»@fﬁarbénﬂ-s FOFRRANE-in8ol D1y 152 n&ihy@-uﬁia@io)[z; SB%BHQE’IM (3.2 g,

(1.0 oq.) al 105 SAPTRED) SHE T BapREr 25 mend S ¥uPD AP L o was

stirred for 20)RQt r@aPlefPetafirs QMo LHMLHRL TAE Qesalif ﬁﬁﬁ@&ﬂhiﬁﬁ@d forThe residue
was dil uted W|th sat. NaHCGO3 (30(% m.) and EtOCAc (300 nl), filtered and

washed wit h PiAdhe gnigle wag thm diled wihyPIQAedR mkﬂhﬁlt%r@éa*hfat‘@dcel%ueous
phase from tb«asmﬁgr)&ﬁ@mmasf@m&ﬁew@ydlmtédfwﬁ%&% (@ nfEh) Qe {6 11 ) By desi red

product detected C. The conbi ned organi ¢ phase was dried over Na2SO4,
filtered andEtﬁb‘m: riabbd Thseparaied aaveousapbags Mas ediragtadnwith Ga20 addof he

resul ting 0SB0 AT LBt BRhBR B NEIBC Rt 2eMERRLP oi ve 16

(4.27 g). The lfrate was cgncentrated an e tedid oduct was
purified by it tearodpchphy pidfied by StonbiOraphyORY) tot 0 WO Adblixenohdd 16

(2.599).Th d ey ed t__-_ a7

(705 (1 ort - BoRp ot o o o RERGREIE Sar OV Bud Booaming - mstondatt o,

i m dazo[ 4, 5- mxpm[w-b]p&ply;hevmmm)dohsl Scaybexghc sloidgl agrt-batyl dstes. B8 gg, 54%) .
NBoc 2 HOB /?\jﬁ{l Boc N, NBoc | 17 [0144] A solution of tBuCK in THE
(1.66 M 95eq was added to a mxture of 16

(7-[5- (tert butyl - di met hyl - si | anyl oxymet hyl ) - 1Hi ndol - 2-yl | - 2-

met hyl - 3H i m dazolL4, 5- b] pyri di n-5-yl am nﬁ &g an exanple, 6,86 g, 16.8 nmol)
and 93 WO 03/ 057%}?@,@%3/ 00366 gdf 3 butyl £ e (39 n, 10
eq.) in THE (1.1 bel ow &8Cdpr|6]19 40 @i n After stirring
for 10 mn, the r@aCtion was quenchetyby addition a¥” NaHCO3 (300 nml)
and warmed to roomtenperature. The segﬁr ated aqueous | ayer was extracted
by 3x150 nL of EtQAc. The conbi ned orgdani c phase was dried over Na2SO4,
filtered, cofuaseltrat ed\ mixdurt b€ (mnodoicti-) watstifatsdi beh8d cllyridea@tibibinide) or

bromomethylnaphthalene or chloromethyl pyridine hydrochloride (20 mmol) and
methylamine (22 mL, 40% in water, 10 eq.) in MeOH (18 mL) was stirred at room

temperature for 1-5 days until reaction was completed. After concentration, the
reaction mixture was diluted with sat. NaHCO; (50 mL), extracted with EtAOc until
there was no product detected. The combine extracts were dried over Na;SOg,

filtered, concentrated to give the product 21.

CO,Me CONHMe CONHEt CONHEt CONHEt

N(LNH2 NH\NHZ NH\NHZ NKLNHZ NK'\NHz
oY oY oYy MY O

[0151] Amines 22-26 were prepared following a modified procedure disclosed
in published PCT application number WO 01/00610 Al.
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chr omat ogr aphy (10 to 20% Et OAc/ hexanes) to provide a di-Boc-protected
internmedi ate. [0145] The di-Boc-protected internedi ate was then dissol ved
in 55 nlL WBH3/0s®nd ai ni ng Et 3N (55 nL), DI BOC (22.5 g, 6. 0Peq/ysSozmdedOMAP
(0.21 g, 0.1 eq.) and heated at 65 Cfor 5 h. After cooling to room
tenperature, the m xture was concentra d and t he product was purified by
vacuum chr omat ogr aphy (10% Et QAc- hexa esNHeo provide tetra-Boc- protected
internedi ate. [0146] The tetra- Bo 30 cted i nternedi ate was then

di ssolved in a solution of HF/py’; n THE (0.89 M 5.3 eq.,

HF/ pyri di ne sol ution was prepared m xing of 10 g of 70% HF/ pyri di ne,
52.5 nL of pyridine and 330 nL of THF)27and stirred at roomterrperature for

(250 L) andORBb sepeabEt HATUITTIALR0 fhs! & 20 Bteny SRHC of
Et OAc. The [ &S EEShB@I) iintl Hiiibeproys 1dipaniibg (3.0r i ed over
Na2SH4, fil ?g?@zpﬁ%gﬁcﬁﬁﬂ)g%d aﬁdﬁwa%e produg V\B.;l glﬁdl?klg}el(ﬂggab & guum

chr omat ogr apHy 20191 )i dsbpsEaetiae fidahbat\ “Congd FW%@‘%?“’(‘B“%W& Sttlérre
but oxycar bor ?11 Q%n% go‘h(ti]on o?ra er&Hfagé(y &AL Doy meoly Hagxieh tdaMéed hnd
Hindol -2-yl)-2- methyl-imdazo b] pyri di ne-3-carboxylic acid tert-butyl
ester, 5.64thg resug%grmmum Wﬂeeﬁ@@@psgona@nmenarugﬁhfory@ﬁ daxy @@ cperentigse2 1S N
g q dggc ty QB%%)%'}SSI&L% %Qsl%;lltem{ﬂyé SHhEGD%E G107 HE, (0N} AndlwashHed>wRE- ) Was
(5-di - (tort-ﬂaﬁt@&w%laqmaphs plrismwagtrgatedt vitit a plirtionpé MeOBNP 18- Adrassty| net hyl -
| H indol -2- rreth o[ ;N C
Lo BaoyT bt SR Wil BrRgOl dua- BB Gl nack SREDRNSS A
di i sopropy! eblehmatedte g(vz.tﬁlﬁprnﬂuctz’ﬂ eq. ) in 94 WO 03/ 057696 PCT/ US03/ 00366
di chl oronet hane (10 nL) at 0 C and the resulting m xture was stirred and
warnmed to roomtenperature. After stirring for 7 h at roomtenperature,
the m xture was kept at 0 C for tvvo/x, war med to room tenperature and

T

concentrated to half of its volune. e product was then purified by
chromat ography (20%to 30% Et OAc/ he Mh> to give 18
(5-di-(tert-butoxycarbonyl)am no-7- (btert-

but oxycar bonyl - 5- chl oronet hyl -1 H i ndol ™ 2- yl)-2-net hyl -im dazo [4,

5-b] pyri dine-3 - 28

[0153] To a solution of 2-benzyloxy-propane-1,3-diol (5.0 g, 27.4 mmol) in
5:1 THF-DMF (200 mL) at 0 °C was added NaH (1.5 g, 2.3 eq.) followed by methyl
iodide (5.1 mL, 3.0 eq.). The resulting white slurry mixture was stirred at room
temperature over weekend. The reaction mixture was quenched with sat. NH4Cl,
extracted with EtOAc, dried over NaySQy, filtered, concentrated and the product was
purified by chromatography (50% EtOAc/hexanes) to give (2-methoxy-1-
methoxymethyl-2-ethoxymethyl)-benzene (5.6 g, 97%).

[0154] A mixture of (2-methoxy-1-methoxymethyl-2-ethoxymethyl)-benzene
(5.5g) and Pd(OH), (0.4 g) in MeOH (150 mL) was stirred at room temperature under
hydrogen gas until reaction was completed. The reaction mixture was filtered and
concentrated to give 1,3-dimethoxy-propan-2-ol (3.0 g, 96%).

[0155] Methanesulfonyl chloride (0.61 mL, 2.0 eq.) was added to a solution of
1,3-dimethoxy-propan-2-ol (0.50 g, 4.14 mmol) and triethylamine (2.3 mL, 4.0 eq.) in

dichloromethane (2 mL) at 0 °C and the resulting mixture was stirred for 15 min. The
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carboxylic acid tert-butyl ester, 770 ng, 90%9. NBoc2 H\ \N N O Boc N
NBoc Y 19 [0148] A m xture of 17

(5-di - (t ewD-0BUs®REG/ Car bonyl ) am no-7- (Il -tert- PCT/US03/00366

but oxycar bonyl - 5- hydr oxyl mnet hyl -1 Hindol - 2-yl)-2-net hyl -im dazo [4, 5

- b] pyri di nerea&oﬁ%&%%&éﬁdh@d 8¢ k4. Nemtobuhy JtheQﬁfkﬁdfe ﬂ@s ajﬂraeﬁéalmﬂhéitOMZ ng, 0.18
mol ) and Dess- eriodi nane (223 rrg in dichl orﬁ)ﬂérat hane (4
m.) was sti Th&adombmﬁ(b@wactsewmrditeér‘é’efé‘?a Oty ﬁlfFF‘Fé ?’%‘s%ﬂ“??lﬁ’@ °fh e was

dil uted Wlth JQ%ILI t ( X dﬁgdwerdqgﬁmm b ML aeNbafoll lt §0 ed

t hr ough cel it ay @n%r% glgeqh aSet her. The fil %tratg was washed with
sat. NaHCOB°Q B@errme)ekmdntzaftqmcn@lﬂﬁamm tqrEERtrg) the s eV aliBdsVihhase was
back extract 2 t [ Th g@k@&g@g gaidLoverlyYer Was
dried over g&%ﬁ@ nli(iemnhﬂdq’!ggln&gée/t lg%gﬂtggd a‘%ﬁlb&g r oduct rvvas pUI‘eI fied by
chr omat ogr amsdl fitdral 10 Ykeitedte giragiie ingermedipicd 0119&(4@/@1 -(tert-

but oxycar bo am no-7-(.1-tert.-but I qlgg,{o’;{yl) 2- met
hyl - i ni dazﬁﬁﬁgk b] pyt P ig.of the c%xlye?Iégia?lag‘fyl?ztéeni1 utP;(}F ejster 117 1,
969 . NHBoC(15GnH whAs Nird dBesonitempbiBage whde? Bydipogani@is ffr 5 (ibie gpacEon Kvh O4
(436 ng, 2 eq.) and KH2PO4. (563 3 eq% & (15 nL) was added to a
sol ution of Hli?@uf(asvaalﬁ“(ﬂlﬂéﬁ’ﬂd%?&f%‘}?ﬁ”‘gg?%%ﬂ?? Q%Hﬁ‘cﬁmgé’e S 95 WG 03 057696

PCT/ US03/ 00366 text - but oxycarbonyl -5-formyl -1

Hindol -2-yl)-2-nethyl-imdazo [4, 5- b(])pyridi ne-3 - carboxylic acid
tent-butyl ester as an exanple, 958 ’/gé 38 mmol) in tBuOH (10 nl) at

roomtenperature during 3 min and the resulting mxture was stirred for 30
mn. The m xture was then diluted wt &e (20 nL), filtered through
celite washing with EtOAc. The fi was diluted with brine (60 n),
water (40 nmL) and EtQAc (200 ni) par ated aqueous phase was
extracted with 3x30 nL of EtACc. e conbl ned organic | ayer was dried over
Na2SO4, filtered, concentrated

[0157] A mixture of ethyl-phenyl-amine (4.15 mL, 33 mmol), allyl bromide
(4.3 mL, 1.5 eq.) and K,CO3 (9.1 g, 2.0 eq.) in acetone (50 mL) was heated at reflux
for overnight. After cooling to room temperature, the reaction mixture was diluted
with water (50 mL) and EtOAc (100 m). The separated organic phase was dried over
Na,SOq, filtered and concentrated and the product was purified by chromatography
(10% EtOAc/hexanes) to give allyl-ethyl-phenyl-amine (5.32 g, 100%).

[0158] A solution of OsO4 (7.8 mL, 0.1 M in water, 0.03 eq.) was added to a
mixture of allyl-ethyl-phenyl-amine (4.10 g, 25.3 mmol) and NMO (5.92 g,2.0 eq.) in
9:1 acetone-water (40 mL) at room temperature and the resulting mixture was stirred
overnight. The mixture was diluted with sat. NaHCOj3 (80 mL), sat. NazS>03 (20 mL)
and 1:1 Et;O-hexanes (100 mL). The separated aqueous phase was extracted with
2x30 mL of EtOAc and the combined organic phase was dried over NazSOs, filtered
and concentrated and the product was purified by chromatography (30% EtOAc-
hexanes) to give 3-(ethyl-phenyl-amino)-propane-1,2-diol (4.25 g, 86%).

[0159] Methanesulfonyl chloride (2.5 mL, 1.5 eq.) was added to a solution 3-
(ethyl-phenyl-amino)-propane-1,2-diol (4.22 g, 21.6 mmol) and triethylamine (9.03
mL, 3.0 eq.) in dichloromethane (20 mL) at -30 to -35 °C and the resulting mixture
was stirred and warmed to 0 °C. The reaction was quenched by sat. NaHCO; (30 mL)
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and the product was purified by chromatography (30 to 100% Et OAc/ hexanes)
to provide 20

(2- (3-t erwoabyiee@r bonyl - 5-di - (tert-butyl carbonyl) am no- 2 PCELUsys/eBLs

i mdazo[ 4, 5-b]pyridin-7-yl)-indole-1,5-carboxylic acid 1-tert-butyl ester,
678 ny, 69%g e d MghdoubipEse - was extridted®WwitR 226D, Cﬁzgﬁ anfl Q0500 A

m xture of (‘nono- di -) substituted benzyl chlorjde (or bronide) or
br oromet hy| W&he. haihemembme@ extercEmEerh rieh gvar diaa@On fHesd and Peren 38 rmol ) and

et Myl amm e 4,g fosfihy W%Qfs?qvf\aﬁqé%eOHl@ S Jant Sedflich Moo 2Mas2 9ty ed at

room tenperature unt | ctl on was conpl et ed.
concent r at i @h¢5-I0eC farSalot Aber qukmgjhoeomiﬁnmetamredhmﬁu@dfas dﬂlﬁﬂt@ﬁh( 50 m),

extracted w th

ext1act 0 WA GLOE (| LG4, SBiie0belo e LTl cort n

RI Ir_| gduct1 Z&I ? %mmmzmmremﬂmmﬂ andr thd pradeiet wasipurife® bxH2 r - 1-
[ 22 2

Ami nes 22- 2@11%}35’%"?8%69@/ el?‘%%cgﬁ(?{’ﬁg)won%}ﬁe &d OXIFa(I)I(\fﬁncF Séyel%g nﬁ’? fosgéﬁ] n

publ i shed PET7appisopati on nunber V\D 01/ 00610 Al . 96 WO 03/057696

ca.) vas. addBHOL o o s8IBEHEh oL A RRE RN i by e PRl a3

8. 65 mol ) apgNdOMEQRARYL.OhY WO (8 ann) walheated 4 rﬁl?l;x)fot ovetlivedklend.omet hane

(10 nL) at 0 C and_ the resulting m xture was stirr for
sol ution of /difrsARlEng('ROONE, tel?p‘WP‘PW’ s ot 72 I‘}Qﬁteﬁ?t‘i‘fl cl\iaz{dag‘?d(zot he

resul ting mpitune Wt WA S0ahL 0P BIAE PR @inbidlefradié Weredags ondid
concentrated. ~ The residue was diluted with a solutigon of HJ (7 nL, 1 N)

ﬁlggl-l w?s hed Wa$0s SikEredand copentedandsthp praductiyas pyficd &y dFIMeEdVuti on of
15 nmL r _ . t
over Na2SO4 (3(?"/ "@to%@glexa%é) B30 1. QAR Pl atpidNS-mekthk yeitbpaactov@esdr i ed
g, 97%).
[0161] A solution of 1-(ethyl-phenyl-amino)-3-methoxy-propan-2-ol (1.95 g,
9.32 mmol) and NMO (2.18 g, 2.0 eq.) in dichloromethane (15 mL) was treated with

TPAP (150 mg, 0.05 eq.) at room temperature until reaction was completed. The

reaction mixture was diluted with sat. NaHCO; (50 mL) and extracted with 3x30 mL
EtOAc. The combined extracts were dried over NaySQ,, filtered and concentrated
and the product was purified by chromatography (10 to 15% EtOAc-hexanes) to give
1-(ethyl-phenyl-amino)-3-methoxy-propan-2-one (0.98 mg, 51%).

[0162] A mixture of 1-(ethyl-phenyl-amino)-3-methoxy-propan-2-one (17 mg,
0.08 mmol), hydroxylamine hydrochloride (30 mg) and pyridine (0.3 mL) in MeOH
(0.4 mL) was stirred at room temperature for 1.5 h. The reaction mixture was diluted
with sat. NaHCO; and extracted with 3xEtOAc. The combined extracts were dried
over Na,SOy, filtered and concentrated. The residue was dissolved in THF (0.8 mL)
and treated with lithium aluminum hydride (0.3 mL, 1 M in THF) at room
temperature for overnight. Work-up and purification by chromatography (5:95 ratio
of 2 M NHj; in MeOH:CH,Cl,) gave 29 as light yellow oil.
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concentrated to give the product 27. '"-ONH2 O~ 28 [0153] To a solution
of 2-benzyl oxy-propane-1,3-diol (5.0 g, 27.4 mmol) in 5:1 THF-DVF (200 i)
at 0 C wawoaddsdoNaH (1.5 g, 2.3 eq.) followed by nethyl Pcadisd®oGEse 1 i,
3.0 eq.). The resulting white slurry mxture was stirred at room
tenperature over weekend. The reaction @ xture was quenched with sat.
NHACLl, extracted with EtQAc, dried over Na2SO4, filtered, concentrated and
the product was purified by chromatogr wH§ 50% Et OAc/ hexanes) to give
(2- met hoxy- |- net hoxynet hyl - 2- et hoxyget byl ) - benzene (5.6 g, 97% . [0154] A
m xture of (2-nmethoxy-I|-net hoxyrre-et hoxynet hyl ) - benzene (5.5g) and
Pd(OH)2 (0.4 g) in MeOH (150 nmL) wa tirred at room tenperature under
hydrogen gas until reaction was conpl etgd. The reaction m xture was
filtered and concentrated to give 1, 3-di net hoxy-propan-2-ol (3.0 g, 969%.
[0155] Met hatfd63il f onyICootpound 3k weOpBfared fro@. Vplegoxy-paganadgediol B Aosol ution

of 1,3-dine -, n-2-9l (0.50 4.14 mmol ) and friethylamne (2.3
m., 4.0 eq. )B&gﬁ%&é}é%@g}%r@ﬁﬁ% e??cgq_ esa%r e ereppgtioat 28diomt 36ghi xt ur e
was stirred plenylddming)mrophne-1,2200MO 03/ 057696 PCT/ US03/ 00366 reaction was

guenched by sat. NaHCO3 and the m xture was extracted with Et OAc. The
conbi ned extracts were dried over Na2S™, filtered and concentrated. The

resi due and NaN3 (0.80 g, 3 ] di ssol yed in DVSO (10 nL) and heated
at 90 C over weekend. Afte oling to room flure, the m xture was
a 0

diluted with sat. NaHCO3 extracted wt ethyl ether. The conbi ned
extracts were dried over Na2SO4, fi lltered and cop?gentrat ed to give azide
internediate (320 ny, 48% . [0156] R m xture of t azide internediate (320

my) and Pd(dOJ&41i n MeBHnix{uks ofiB)broam-mbpylFiRbzat of BRAMIIRIBRICAMERatender
hydr ogen gas,fgr h., .T ct] ixture was filtered and concentrated
to give 28 (qgg’ rlwé , 6%3% . e@@%’rﬁ:—&% M@gﬁb FoYa] (R #4-ktas etuged at room
et hyl - pheny|tempdraere( & 46451°C 3dkilnFRbdon Rhd ¥dmPIERAT R frex éo&in‘q% thor €0.) and
K2C03 (9.1 q 2.0 eq 2: i.n acetone (50 nL) was heated at reflux

emperature, the mixture was concentrated and the residue was diluted with saturated

NaHCO; and extracted with 3xCH,Cl, (or/and 3xEtOAc). The combined extracts

were dried over Na;SQy, filtered and concentrated to give 31 or 32.

o
33
[0165] Methanesulfonylchloride (0.8 mL, 1.0 eq.) was added to a mixture of
cyclopentyl-methanol (1.1 mL, 1.0 eq.) and ethyldiiospropylamine (3.9mL, 10 eq.) in
CHyCl, (5 mL) at 0 °C and the resulting mixture was stirred and warmed to room
temperature. After addition of saturated NaHCO;, the separated aqueous phase was
extracted with CH2Cl, and the combined organic layer was concentrated to give crude
mesylate intermediate. This mesylate was then treated with MeNH, following the

same procedure for the preparation of 31/32 to give 33.

/Ow O“\”
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for overnight. After cooling to roomtenperature, the reaction m xture was
diluted with water (50 nL) and EtOQAc (100 n). The separated organi c phase
was dri eawowans7ela2SO4, filtered and concentrated and t hePomatbo®0036@s
purified by chromatography (10% Et QAc/ hexanes) to give

al Iyl -et hyl - phenyl -am ne (32.32 g, 100% .35[ 0158] A gelution of Gs04 (7.8 ni,
0.1 Min water, 0.03 eq.) was added to a m xture of

al Iyl -et hyl - phenyl -amne (4.10 g, 25.3 mmol) and NMO (5.92 g, 2.0 eq.) in
9:1 acetoneqy\g (40 r &1.aN6s ol @al lalidddgdiond Xt ur e was
stirred ovér ni Eht he@&rﬁtlﬁﬁgq%sﬁ;ﬁl@ﬁ?}eg%tﬂggat {\IaHCCB 80 nL), sat.
Na2S208 (20nmd)1re aﬁdl A-diphEity2Shhexan@§7 (10 1ri6) mH: Belafesf edladiéous phase

i ea over Resssising (1 F0P i THE GORER A SRBHRE AR BIRE ITF oo

by chromat OQ}Ia@MQXZé(O%'i%) ﬂﬁ%&ml)hﬁmm inl) giaw @dded and the resultlng mixture

3- (et hyl - phenyl -am no)-pro %)

Met hanesul f & SHESY fBF%Be gmﬁat?pﬂw f%S Vg e \ﬂg%e%ﬂ}ggﬁr ko] lgn rsno UEon 3-

Egt g%l ﬁtené{oa@%ln@ez&r(g@ W‘c' Adtefl Eﬁbvn(g4 th22orfani@ layér mimﬂe)noaafdjaﬁdr ﬂlgt h%l anm ne
e i n di chl or omet hane t he

resul ting maﬁlﬂwﬂéphwﬁs}"%thm‘é@ WHE %F{ﬁé}é tjg}(?o@tbm?ﬁé)rga&fc? %% WAE quenched

by sat. NaHGRBi 638 1,30, el agé%/c%zﬁtgzﬁeda Chiri#Redd 003 pkparatind thindaygepar at ed
aqueous phase was extracted with 2x20 CHZClZ and 20 nL EtQAc. The

conbi ned extCh@ma@gW@hé(W@E@W@?‘aﬂ%)ﬁ@Hd A3t (188 >3 concentrated. The
resi due was '}gi%fm Vedchlﬂp(%?l@_'ﬁ 384 %)w%%réﬂaﬁ‘e@t 80, Wntilr Naeh® ften3-9, 2.0

eq.) at 65- for 3 After cooling to roomtenperature, the m xture iwas
di | ut ed w.tmetmlmm@gw@@amﬂ):ycd@m@mea@@@atwuh 3x30 nL of EtOAc. The
conmbi ned extracts were dried over Na2SO4, filtered and concentrated and
the product was purified by chromatography (10% Et OAc/ hexanes) to give

et hyl - oxi ranyl net hyl - phenyl -amne {1.72j9, 45% . [0160] A solution of

et hyl - oxi ranyl met hyl - phenyl -am ne (10 9.65 mml) and NaOwe (1.04 g,
2.0 eqg.) in MeOH (8 nL) was heated at FefMdx for over weekend. After
cooling to roomtenperature, the m xtus® was diluted with sat. NaHCO3 (20
m.) and extracted with 3x20 nL of Et QAc. .The nmbi hed extr. cls e dried
over Na2SO40168]| t er edo dntp ‘E@Hc‘gn]?‘?"aﬁoéﬁ‘mé‘?f’&‘et(ﬁ io]gd%lpxlv\é% u%l f|¥1ed by

chr onat ogr aQIfHZICIZ( @@O/fhﬁf Qﬁ@adﬂﬁ& ares 1ot ALY MR reactlon mixture was stlrred for 2

1- (et hyl - phenyl - am no) - 3- net hoxy- propan- 2-0 161] A

sol ution of hpugsenfyhen 5rs Aorcenipisdopiter arﬁlé’ct’l‘?&ﬁ/EéQ%‘b%m gm’@l? ({?{ng\vé) fie 9. 32
mol ) and Nh@cglgn Jnﬁxﬁre %a@ effhcted WATHIBADACOMRS BaiiBinédl Srefibi)y 1¥yREs tvéleat ed with

TPAP (150 ng, roomtenperature until reaction was conpl et ed.
The dried over NaZS 4 ﬁltered and concentrated to give 37 (0.25 g).
HO,
Y
HO
38
[0169] To a solution of 2,5-dihydro-pyrrole-1-carboxylic acid phenyl ester (2

g, 10 mmol, 1.0 eq.) in Acetone/water (9:1, 20 mL) was added OsQ4 (4% in water, 1
mL) and NMO (2.3 g, 20 mmol, 2 eq.). The mixture was stirred at room temperature
overnight, concentrated to remove most of the Acetone, poured into saturated
NaHCO; and extracted with 3xEtOAc. The combined organic layers were dried over

Na,SOy, filtered and concentrated. The crude mixture was purified by silica
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reaction mxture was diluted with sat. NaHCO3 (50 nL) and extracted with
3x30 nL EtQCAc. The conbined extracts were dried over Na2SO4, filtered and
concent r awed3/0a1sde t he product was purified by chromat ogr apleg/usedodaes 15%

Et OAc- hexanes) to give 1-(ethyl-phenyl-am no)- 3-nethoxy-propan-2-one (0.98
mg, S519%. [ ﬁ o8 8 o%ﬁ@kbﬁ RO o113 Nahydo Mideriopan- 2- one
(17 nyg, (%ﬁ)%lat ﬂ‘gg r oxy am ne hg/c?yr(ocﬁl Ol’gl de 30yng§3§‘-g%gdlpy“ dine (0.3
m.) in NEC]—Ical(bOXﬁlcrmydphalg’lsﬂﬁrr(?-’@dg, /q)oomterrperature for 1.5 h. The
reaction m was 4dil u t g dlggﬁ,c; 6l egigWinki 13X Et OAc.
The conbi neébﬁrﬂ ract s?{)/veréé)%g]rl e §]4 ﬁi% drlc\)ggwl I 'ter eo)I@'and c\cl)idncﬁgntrat ed.
The resi due esas(Idi3sg . veuhol,nl.OTEE) (IOMBOHL(?O i gvas raé@ﬁdeltﬁllaﬂmm Hyidromidam

or k. up. and B ETPrOatien e L She bty Sy B SYAREh (e SR AT O
Mc OH: CH2C12)wigeMeOB9 ThS ﬁltiaght/asmhd:emrated (25 °99 td/6ve 38 a5768Bh PIL340308/ 00366

NH2 O 30 [0163'1] Compound 30 was prepared from 3- phenoxy- propane- 1, 2-di ol
in 21% overdPte yield follow ng the sanme procedures for the preparation of

29 from 3-(ethyl- phenyl-am no) -prop ane- | ,2-diol. NH OCNH 31 32
[0164] A m xture of 3-(brono-propyl)-benzene or br ononet hyl - cycl ohexane (1
M 1.0 eg.) in MeCOH and 40% MeNH2 i er (60 eq.) was stirred at room
tenperature or at 45 Cuntil reactp Mpnpl eted. After cooling to room
tenperature, the m xture was concent d and the residue was diluted with

saturated NaHCO3 and extracted with 3XCH2CA 2 (or/and 3xEt OAc). The
conbi ned extracts were dried over Na284, filtered and concentrated to

give 31 or 32. crNH 33 [0165] e lorid 0 eq.)
was added t dOK4ki xt ur Eoéfsus%%?%%ﬁ%%%ﬁ%élm‘( Z?é ﬂrﬁ ]clh\/% @E'“)L])and
et hyl di i osprpyt@Wa81dwly %ddled a %&uﬁkﬁ} of ln d&lal%gté’[4(5$deam8ahe 0(7G6agd t he
resultlng m xture was stirred and warned to room erat.ure. f@&%[

ract ed

addi ti on of &efSurel A e iCBBIE fzﬁé‘ﬂs)eﬁgf’ra%t‘é‘@%aﬁﬁ%ﬁgmﬁ 23 SORERD ©
wi th CH2C12 @ndhit 8926 WA 1166 PIIBIIEG7d BXEkasiswIG GRERItddeE7 hangitee crude

mesyl ate intermediate. This nesylate was then treated with MeNH2 fol | ow ng
t he resulting mixture was lowly warmed to room temperature and stirred overnight. The
reaction was quenched by slow addition of water until no more bubbling observed.
The reaction mixture was poured over iced water and extracted with 3xhexanes. The
organic layers were combined, dried over MgSQq, filtered and concentrated. The
crude mixture was purified by chromatography (100% hexanes to remove oil, then 5:1
Hexanes-EtOAc) to give 7,7,9,9-tetramethyl-1,4-dioxa-spiro[4.5]decan-8-one (4.16 g,
40%).
| [0172] To a solution of 7,7,9,9-tetramethyl-1,4-dioxa-spiro[4.5]decan-8-one
(4.15 g, 0.019 mol, 1,0 eq.) in THF (60 mL) was added 1 N HCl (30 mL) and the
resulting mixture was stirred at room temperature overnight, concentrated to remove
most of the THF, extracted with 3xEtOAc. The organic layers were combined, dried
over MgSOQy, filtered and concentrated to give 2,2,6,6-tetramethyl-cyclohexane-1,4-
dione as awhite solid (3.43 g, >100%).
[0173] To a solution of 2,2,6,6-tetramethyl-cyclohexane-1,4-dione (0.40 g, 2.4
mmol, 1.0 eq.) in THF (8 mL) was added molecular sieves (4A, 80 mg), 2 M solution
of MeNH; in THF (1.3 mL, 2.6 mmol,'l.l eq.), and AcOH (0.17 mL, 3.0 mmol, 1,2
eq.). After 5 minutes of stirring, NaBH(OAc); (0.71 g, 3.33 mmol, 1.4 eq.) was added

and the resulting mixture was stirred at room temperature overnight. The reaction was

102



sanme procedure for the preparation of 31/32 to give 33. N\H NH\ / \ 100
WD 03/ 057696 PCT/ US03/ 00366 34 35 36 [0166] A solution of TiCl4 in CH2Cl12
(1 M 1.580mbb)9sas added to a m xture of 1,2-di phenyl - @Chharsoneo36d07 ny,
1.56 mmol ), Et3N (655 L) and nethylamne (1.02 nL) in THE (5 nL) at O T.

After stirri ﬂ&lcl}]eéﬁ?’ilﬁl th@ adRidH drQRupked N¥RRIH,. (128 ChixiOre whé thennddBdentritad MeOH (8

nm.) was addgd a he resulting mxture was stirred for 2 h, sat ur at ed
Na2CCB \A\?S i?ﬂaﬂieame‘ul_sd%&r e exiamied wih FRiQAe g combmgd geanie Y@ zer

over ni ght . er wi_ng, lhe i r £TRY ueous
phase was eﬁe%eaﬁatg@e%woﬁ% &%—1&%{1 .%HT ghggﬁ’bidiggﬁ Ogr gan%bﬁﬂgitsegége\?ggg dried
Fver Nazﬁozlpoﬁdemaeecbd givec crwolepelotyelow dil thabwes ¢rpsallicnd togives8par it e t hin
ayer chromat ogr 9% Et OAc/ hexanes) afforded 34 (195 , 59% . [01l67
Conpounds 3§ryeiﬁ§(§%8§le;rl§86‘$'epar ed in a sinilar manner 1£rom rzrg net h/%)xy[ and]
cycl ohept anone, respectively. NH 39 [0168] To a solution of
Boc-nortropinone (0.5 g, 2.2 mol, 1.0 equiv) in CH2Cl2 (10 nlL) was added
TFA (10 nlL). The reaction m xture irted for 2 hours and then was
concentrated. After addition of E d éaturat ed NaHCC3, the reaction
m xture was extracted with 3xEt OAc—O'he conbi ned organic |ayers were dried
over Na2SO4, filtered and concentratedyfo give 37 (0.25 g). HO HO ~NH 38
[0169] To a solution of 2,5-di hydro-pyrrole-I|-carboxylic acid phenyl ester
(2 gi 10 rlnmm] 1.0 eﬁo 9omt‘r2manedw@timmekthsphqn,ium(orqm_iyle (W2, Adrdd 0504 (4%
in water, I n .3 0 |, . ag stirred
at room tenﬁ&%@ﬁ?gﬁi‘) 8{7@%@%‘%‘3‘%%‘%’8%? équé'&ﬁtﬁfg}l}(gme%at%sg% g\?ﬁ“é Acet one,
pour ed i nt o 19AbYY ah®the NaHGEg nextdreexts sixteddfoniltln 3k Bol@Aen of He-dioxrbi ned

or S i xt Bl e P b E<VIRRE 1Rs8 N BERKETE B R RS B ac0
chr omat ogr apidpwiskO%hd the Y0t QABte X @8 68grmicd tgirv@n temperature and stirred

3, 4-di hydr oxy-pyrrolidi ne-| - s
overnight. The reaction was quenched by addition of sat. NaHCO; and the separated

aqueous layer was extracted with 4xEtOAc. The combined organic phase was dried
over Na,SOs, filtered and concentrated. The residue was purified by chromatography
(5% to 10% EtOAc/hexanes) to give 8-methyene-1,4-dioxa-spiro[4.5]decane (3.92 g,
79%).

[0175] To a solution of 8-methyene-1,4-dioxa-spiro[4.5]decane (2.0 g, 13
mmol, 1.0 eq.) in THF (10 mL) at 0 °C was added dropwise 9-BBN (0.5 M in THF,
104 mL, 4.0 eq.) and the resulting mixture was stirred for 15 min and then warmed to
room temperature and stirred overnight. Then NaBOs 4H,O (32 g, 16 eq.) was
introduced at 0 °C portionwise and the resulting mixture was warmed to room
temperature and stirred overnight, diluted with hexanes (30 mL) and the separated
aqueous phase was extracted with EtOAc. The combined organic phase was dried
over over Na,SOy, filtered and concentrated. The residue was purified by silica gel
chromatography (50% to 100% EtOAc-hexanes) to give (1,4-dioxa-spiro[4.5]dec-8-
yl)-methanol (1.5 g, 67%).

[0176] To a solution of (1,4-dioxa-spiro[4.5]dec-8-yl)-methanol (1.0 g, 5.8
mmol, 1.0 eq.) and ethyldiisopropylamine (17 mL, 3.0 eq.) in methylene chloride (4
mL) at 0 °C was added dropwise MsCl (0.46 mL, 1.0 eq.) and the resulting mixture

was warmed to room temperature and stirred for 2 h. The reaction was quenched by
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carboxylic acid phenyl ester (2.04g, 88% . [0170] To a solution of

3, 4-di hydr oxy-pyrrolidine-|-carboxylic acid phenyl ester (1.93 g, 8.1
mrol , 1. Oweg3psiens MeOH (20 nL) was added Pal | adi um hydr oxipd&/Usasion3pé aced
under H2 for 4 h. The catalyst was filtered off through celite and rinsed
with MeOH. Theiibh ok rsad @qam%caﬁqﬁ@tsé@&m f@Roks) pliade Giay @xBktdswiteddi sh oi |
(840 ng, 1009 O NH 0171] To a suspension of NaH (8,99 g, 0.225
mol , 4.6 eq.met merw@o(ﬂsie awi‘ax EiAq Theggab g%mgﬂmacﬂ’aésa V%?SQBF%?Y% VS

1, 4-di oxa- spi, %ﬂcﬁlﬂ c%n@éﬁ?rat(ac? 10 8ivdra cﬁd@ﬁ@t}ﬁﬁésulﬁ;m@ a6 1)4-86xPVE (24
m_) After stlrrln m nutes, a solution of Mel (14 ni, 0.225 nol,
4.6 eq.) |nSM4(5T®Cf81—})lmﬁwl@§te®vM y introduced over 7 h and the resulting
m xture was y war t _ The
reaction vvaé nched 519%\9\/9215‘ %Lﬁgglﬁgo g%/‘\gftoglr@qﬁﬁ jlﬁﬁﬁ)ga Qn%lr%gﬁsbﬁgébl i ng
observed. 'l&qﬁmeéabestmrﬂ@ﬁ nlineMead (p mly)edd @gegous M?NHN&(&M WdS @dpr act ed
w t h 3xhexanes

filtered and” a@&ﬁﬁtgﬁﬁ ﬁ%(ﬁ'hea}@r u \gﬁ:ﬁ%ﬁiﬁm &ﬁg Teagﬁé dé{‘%{ﬁ(‘“ﬂgg%g4
chr omat ogr arnldyhu()ﬂQﬁ%ahM@a md the vepaeatai hqueblhEEph@¢ :Was Hattamiswml @ic) to

give 7,7,9, tra I ol 4. 5] decan; 8- qn 09
[0172] To a Ig%}ﬁ(}fff}egﬁl 06%6 ‘?nd74’§ggf4< etﬁ% F’hwg%fgﬂnlﬁlpgisaeqxéag|dgle(i i&%%‘égcan/% one
(4.15 g, 0. QMHsonlilterkd @nd®epneritiated HEgif©Eutd 30 magowadikd 1 N HC (30 nlL) and
the resulting mxture was stirred at roomtenperature overnight,
concentrated to renove nost of the THF, extracted with 3xEt OAc. The
organic |l ayers were conbi ned, dried o MySH4, filtered and concentrated
to give 2,2,6,6-tetranet hyl -cycl ohe>}>af<§;1F>VHl- dione as awhite solid (3.43 g,
>100% . [0173] To a solution of 2, & 6, 6=t'etranet hyl -cycl ohexane- 1, 4-di one
(0.40 g, 2.4 mol, 1.0 eq.) in THE (84yL) was added nol ecul ar sieves (4A,
80 ng), 2 Msolution of MeNH2 in THE (1 3nm, 2.6 mol, 1.1 eq.), and AcOH
(0.17 nL, 3.[0178)ol, 172 a selytipn off-pse-pipendiner warberylistacid hengy] eNa'B@(féAc) 3

(0.71 g, 3.33 1 todr g Was
stirred at r%%%ﬂtt%nem(ﬂé% gt g) %%g?gﬁgﬁ%s?ﬁg%%gﬁ‘éﬁogﬁﬂg}%ﬂ% g]fgézeov%lg[é’/ 057696

PCT/ US03/ 00365 eq. qlaemsne"a: failowed hseHMlm (1. 0h ndf, 4staeq). allbel cogdippbath Wise mi xture
was t hen concent (r’gan?% 0tnhnellx ueou gg%ﬁ%neo\@%% lﬁxk@%cg@gmwzkg %Et OAc.

The conbi ned“8PY" Wer'e” was sat ur at ed , dried
over MySOH4, (blébtgeueciqgradd Hmmaotmam £6q.) waghdded and the dextped veasyhedtbder oi |t hat
was crystal lrlefz'h%gI f(;[r018 : V%p%l? cgglm% t\cl)mrloom temperature, the residue was washed with

diethyl ether several times. The combined ether washings were washed successively

with saturated aqueous copper (II) sulphate, brine, dried over Na,SO; and

concentrated.  The residue was purification by chromatography (20% EtOAc-

hexanes) to afford 4-difluoromethylene-piperidine-1-carboxylic acid benzyl ester

(0.32 g, 56%) as a colorless oil.

[0179] A mixture of 4-difluoromethylene-piperidine-1-carboxylic acid benzyl

ester (269 mg) and Pearlman’s catalyst in methanol (2.5 mL) was stirred under

hydrogen atmosphere (using hydrogen filled balloon) for 4 h at room temperature.

The reaction mixture was filtered through celite and the filtrate was concentrated to

give 41 (138 mg) as pale yellow oil.

F
>=<:/\NH TFA
F
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crystals (0.40 g, >100%9. O4:r I NH O 40 [0174] To solution of

nmet hyl t ri phenyl phosphoni um bromde (17 g, 1.5 eq.) in THE (100 nL.) at 0 C
was addeaworodpwicse n-butyllithium (2.5 Min hexanes, 18 mPCT/UB0FH0BG6 ) and
the resulting mxture was stirred for 1 h. A solution of 1,4-dioxa-
spiro[4.5]decan-8-one (5.0 g, 32 Mol ,421.0 eq.) in THE (10 nmL) was then

i ntroduced dropwi se and the resulting m xture was d to room

t enper at ur e [BH@] st i r rBalovingethei gpime. Propreluree foc PieBHe s q‘l}ngﬁ@ﬂ’é‘ P¥%5ddi ti on
of sat. t SneS ¥t apdRdWsinh 4XEt OAc.
The conbi neg%%r g@gllcéa%ﬁ§ %C% Egrdingﬁﬁﬁ%épﬂ%tggs 38 ﬁ ter%g and 8

concent r at edl—oxBFmparldmedu@rmh@ weidf RédilmslhﬂmeHﬁt%‘@F a(é@R/ mg)5108 0%

Et CAc/ hexan 8- ans; g,

799 . [0175] °r°m e'poﬂe?‘tdpx ‘f"%ﬁ%ﬁ%"‘?ﬁf‘ﬁﬁw@gﬁwg %Q% %Igc)gﬁe (2.0 g,
13 mol, 1. rﬁbtl@den)e cmonzma ( ) mirporattenfpe@ine svas tiedesl mﬂ@mﬂug@agehsamd( 0.5 Min

THE, 104 I 5 d
t hen war ned {FBA &83%)5%%1)€Pa Icregofﬁlﬁu%}{“ 'i%%(rr)?e ovrg?%gk@&% hgyigo 4&128 ?32

g, 16 eq.) was usédiircotivwiitbuafurfier@upidicstioanwi se and the resulting m xture was
warnmed to room tenperature and stirred overnight, diluted with hexanes (30
m.) and the separated aqueous phase was extracted with Et OAc. The conbi ned
organi ¢ phase was dried over over Na2§O4, filtered and concentrated. The
residue was purified by silica gel pnit ogr aphy (50% to 100%

Et OAc- hexanes) to give (1, 4-di oxa-spi 4.5] dec-8- yl)-nethanol (1.5 g,
67% . [0176] To a solution of (1, 4-diox&-spiro[4.5]dec-8-yl)- rrethanol (1.0
g, 5.8 mmol, 1.0 eq. ) and et hyl di i sopg®pyl am ne (17 m, 3.0 e |n

met hyl ene chI oride ( at 0 C was added dr 2@ Cl ﬁ
eq.) and t hd0}84ul t| n5° msﬁlflﬂ?ré"f%/\ﬁgl%?’ xpppl @g@@l"}fﬁ r® %1 q stl rred
for 2 h. The Cfua@ %C%%as%@&i:Qlﬁﬁclhﬁrof&ﬁﬁte\@6@3ﬁ195l7ﬁ9@) PS03/ 20366

addition of sa he separat ed aqueous %Pase was extracted with

3x et hyl errauestys geintien ahE-GRQ: EHEAE, M0 WEsi HaY- dhe AHrUTHKAS $Ks dri ed

over over g5 dx@rallby Bvide Witk G€L,CL. Th
nmet hanesul fon‘%0§ |%Jf %ﬁ %gq - dcﬁpgcglgzgyaﬁec S?y met1 hyl esttzar y kz(gl?? A

m xture of tdwalbmedu d@ametletyawe’sﬂw fh”@mil QY%MIgﬂ 4 filfergil G%C%Pl?t@[‘qﬂl teEiYe
hydroxy-cyclohexyl)-carbamic acid ethyl ester (4.36 g, >100 %).

[0182] To a solution of (2-hydroxy-cyclohexyl)-carbamic acid ethyl ester
(2.06 g, 11.0 mmol, 1.0 eq.) in THF (80 mL) was added LiAlH,4 (1.09 g, 28.7 mmol,
2.6 eq.) and the resulting mixture was heated at 65 °C for 2 h. The reaction mixture

was cooled to 0 °C, quenched with water, and the separated aqueous phase was
extracted with 3xEtOAc. The combined organic phase was dried over MgSQOy, filtered
and concentrated to give 2-methylamino-cyclohexanol (1.19 g, 84%).

[0183] To a solution of 2-methylamino-cyclohexanol (0.204 g, 1.58 mmol, 1.0
eq.) and di-tert-butyl dicarbonate (0.422 g, 1.2 eq.) in CHzCl, (7.0 mL) was added
was added a solution of K»COj3 in water (1.09 g in 14.0 mL of H>O) and the resulting
mixture was stirred vigorously for 1 h. The separated aqueous layer was extracted
twice with CH,Cl,. The combined organic phase was dried over MgSOy, filtered and
concentrated to give (2-hydroxy-cyclohexyl)-methyl-carbamic acid fert-butyl ester
(0.332 g, 92%).

[0184] To a solution of (2-hydroxy-cyclohexyl)-methyl-carbamic acid zert-
butyl ester (0.237 g, 1.03 mmol, 1.0 eq.) in CH,CL (7.0 mL) at 0 °C was added
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8-yl nmethyl ester (400 ng) in MeOH (2 nL) and aqueous MeNH2 (40% w w, 5 nlL)
was heated at reflux (60 C oil both) for overnight. The reaction was
guenched w¢ o3aswpé i on of sat. NaHCOB3 and the separated aqRerFusophsse was
extracted with 4x nethylene chloride and 4x Et CAc. The conbi ned organic
phase was drrﬁo?%uﬁ?égl vé%v(ﬁl& 3 ?K’L%S% regétioh%aQQUﬁgﬂjf&gr}ﬁﬁﬁf& ahetled NMOVeE crude
40 as brown igs [0 To a solution of

4- ox0- pi per i(@#2eg,3- Ty odyIFAP (Q@Qﬁ&tfé@ﬂzgﬂ)‘é@? mtroelnpeéoﬂegeaczoquﬁwel 1.0
eq.) in THE (20 .nL $ I n{gg%@AﬁleSeq)at
-30 Cfoll ov\‘x;é”1 SB“"*%R)E@ (Eafggg%nﬂhgg gg&)%ek AMO[%” g}%%:%gfb% rr% h rrermved
and t he readilied Wﬂh)dtem[ms Whesreac/tuonlrmdtup@waﬂmhswdlthlybugw Elbf«a sﬂpnd nlsmgl nc dust
(0.63 g, 4. d HI\/PA( ed ‘e was
heat ed at ?‘Bﬁ%ﬁéatfafgerb SRR )% oY (ﬂ][%irlrggl%d\(l)m%o%m elrrgg{ri)ét%%ﬁ)ef%t gsrrem due
was washed wtOAc tdgattllrwdiesﬁé&mbd@emﬁai cohcemwoansferhezhﬁxbnasédOAc Hidtratgas hi ngs

wer e washed successi vel at.ur at e (of0) A ate,
brine, dri edneé]@’gr( 2B 01%3& © @aﬁ‘&l&r?f"rdageétg% §eFesalo E)éau\g/\%isgsp%% 1‘{acati on by
chr_onatogragby% %0oE-16886): hexanes) to afford

569 a5 cdPBVl cos ob 8 O o AiPylranna ycTonexyD Sabdmic BRI fere i >2 O
4-difl Uoron%gday{oem gomermﬂélnﬁole yﬁf@mmi {30 AT) Glfabaﬂé&ITFAQ$’0&ﬁL)(a2169 ng) and
Pear|l man's catal yst 1Tn net hanol m.) was stj rrenaﬁllnder . dro

at nospher e (tssteagfidy@xgye ivap |S‘111F‘?§’datl:¥8?mc¥6‘ﬁ§er?t5‘ie fgr g by FSW?%ﬁ‘BgP‘gt ure.

The react | orflihiuhfeoified o raonbs gualbong!  te and the filtrate vas
concentrate ive as pale yellowoil. F TFA ?==KID 104 WO

03/ 057696 PCT/U803/00366 42 [0180] Fol |l owi ng the sanme procedure to prepare
41, 4-difl uoromet hyl ene- piperidine-l-cawboxylic acid 2, 2-di net hyl - propyl
ester (368 ng) was prepared using 4 oNpi peri di ne-|-carboxylic acid

2, 2-di met hyl - propyl ester (500 ng). THe 4- difl uoronethyl ene-piperidine- 1
-carboxylic acid 2, 2-dinethyl-propyl egder (368 ng) in nethylene chloride
(1.0 nL) at roon1tenperature was treated with triflugroacet id (TFA
0.5 ml) for [0181h. Af fara sdwiamnel srdapsntglenie i%“ﬁea‘g"t W&??njr §ﬁ93 2t he

crude 42 CH,Cl, (250 mL) at room temperature was added ethylchloroformate (7.3 mL, 1. 3
eq.) followed by an aqueous solution of K»,COj3 (37 g in 500 mL of H20). The mixture

was stirred vigorously for 1 h. The separated aqueous layer was extracted twice with
CH,Cl,. The combined organic layers were dried over MgSOy, filtered and
concentrated to give cyclopentyl-carbamic acid ethyl ester (9.6g, 88%).

[0187] To a solution of the cyclopentyl-carbamic acid ethyl ester (6.00g, 32.4
mmol, 1.0 eq.) in THF (250 mL) was added LiAIH, (3.08g, 2.5 eq.) and the resulting
mixture was heated at 65 °C for 2 h. The reaction was then cooled to 0 °C and
quenched by addition of water. The separated aqueous layer was extracted with
3xEtOAc. The combined organic phase was dried over MgSOy, filtered and
concentrated to give 44 (2.01 g, 62%).

m} '

- oA On

Ow % O
45 46 47 48
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was used directly without further purification. N O 43 [0181] To a

sol ution of 2-ainino-cyclohexanol (3.50 g, 23.0 mmol, 1.0 eq.) in CH2Cl12
(100 nlL) wevsasdes et hyl chloroformate (2.65 nL, 1.2 eq.) frorlusesh3by an
aqueous solution of K2C03 (16.0 g in 200 nL of H20). The m xture was

stirred vi ﬁﬁﬁ;ﬁlm Y {Qnpblinds URessSRBRIAERALLINANGOIE thaysie pasedet fact ed twi ce
wth CH2C12. e conbined organic |ayers were dried over MgSHA4, filtered

and concent thapregagonyifidd ffop thRgeresRUIBEITHREX PN ar bani ¢ aci d et hyl ester
(4.36 g, >100 % . [0182] To a solution of (2-hydroxy-cyclohexyl)-carbamc
acid ethyl ester (2.06 g, 11.0 nmol, 1.0 eq.) in THE (80 nL) was added

LiIAIH4 (1.09 g, 28.7 mmol, 2.6 eqg.)Nand the resulting m xture was heated
at 65 Cfor 2 h. The reaction m xtur Hcooled to O C, quenched with
wat er, and the separated aqueous se was extracted with 3xEt OAc. The

conbi ned organi ¢ phase was dried over 4 SH, filtered and concentrated to
gi ve 2-net hyl am no-cycl ohexanol (1.1979g, 84% . [0183] To a solution of

2-met hyl am RAgey ¢l ohexaRnalboliBn 2R4cy@lopéntandnéi®d.0 riL,00.28qngl, afded) it ert - but yl
dicarbonatei50.422 g,

1.2 eq.) in CHC12 (7.0 _m), wa ded ..was_added a
sol ution of t 10t @t sfes (aﬂd‘@gpgfqlﬂmf4(.2(%'5nﬁﬂ“gh'2H§@§' iﬁed TERYT vevgsﬁl ting
m xture vas st Vi 1900 Sk Yind QEatekl 4 refillR @ vERIPAE ahe teaativiemitsurt ager was
extracted F@?\hﬁﬁcl%ﬁ\%gtthhd CH2C12. 'rll'he acorrbirned or gani c Qp?se was riﬁg over

MySO4, filt evddell wrrdomciomperpiureatndconeenijptge o give the crude I-cyclopent-I-en

(2- hydr oxy- cycl,of “efdayh- carbam c acid text-butyl ester (0.332 g,
929 . [0184]‘3%%61%%%)5%%%% 01;0@6?' (2- hydr oxy-cycl ohexyl ) - met hXI Sgr bamc acid
tert- butyl [@$0er (0.TR8%sgytioh FPHRDBE), (A0D2e§.0P san; 7968 at 0 C

was added 10 03/.0576 y HRT oSheVED §4R303 nL).
The reacti o™ }%%)%IP? ragféd{) ?tg?fyglfr%b{@gggg%gﬁgalgﬁgéﬁ%@ (0. 4?2 sé 3.5 eq.) and
TPAP (0. 025 ngmol01.0 Teqe corypaver SollbwingoBrrobailromA89%; e A6¢0Hn 148814V )iiRs stirred

G 1 uted i ¢ FHREREREED S PEEC PRI BB RAR QOTRENTE HEPndA P a ge
pad, using rhexapesixaiec wae hesgi anihFCt for B&moineteCHPEN2Wate tl St Eh Wa8i ng a 1:1
of "t he. hoxana¥aaar ir frestal Ryt el s S0yl B 1 SO R AR L
tent-butyl eshRfateSnahiiRtsdeditaE@AM(BA enl)sdhe defadai@BBqupouslDiGsy wap 01851 To
a solution %];ctre{cr;?etdh%vlic;e( \%i_ﬂ?)fi?f)gg.C’l‘l?eh&%igeaco%éa%?c%ﬁasg %Jag d%igg'toﬁg%géo%

filtered and concentrated. The residue was purified by silica gel chromatography

(10% to 15% EtOAc-hexanes) to give 3-methylene-bicyclo[3,2,1]octan-8-one (0.14 g,

70%) as a pale yellow liquid.

[0191] To a solution of 3-methylene bicyclo[3,2,1]octan-8-one (0.14 g, 1.04

mmol, 1.0 eq.) in benzene (10 mL) was added ethylene glycol (0.65 g, 16 eq.) and

PTSA (0.01 g, 0.06 eq.). The reaction was equipped with a Dean-Stark and heated at

reflux overnight. After cooling to room temperature, Et:N (0.15 mL) was introduced

and the resulting mixture was passed through a cake of SiO, and MgSOs. The cake

was washed with CH,Cl, and the combined filtrates were concentrated to give 3-

methylene bicyclo[3,2,1]octan-8-one ethylene ketal (0.21 g, >100%).

[0192] To a solution of 3-methylenyl bicyclo[3,2,1]octan-8-one ethylene ketal

(021 g, 1.15 mmol, 1.0 eq.) in CHCl, (2 mL) at —78 °C was bubbled O; until the

reaction stayed blue (about 3 min). The O3 bubbling was stopped and the reaction

‘mixture was stirred for 5 min at —78 °C. The reaction was quenched by addition of
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ester (0.202 g, 0.89 mmol, 1.0 eq.) in CHC12 (3.0 nL) was added TFA (1.0
m) and the reaction mxture was stirred at roomtenperature for 3 h. The
reacti on WoXBOs®9 was t hen concentrated to give 43 (0. 285PgI/ust®%6e O - NH
44 [01861 To a solution of cycl opentyl amne (5.8 nL, 59 mol, 1.0 eq.) in

CH2C12 (250 r t 7.3 i,
1.3 eq.) ngth: ﬁgh%@ﬁg@nhg{?a oggq{sgl uti on 0 %K?C%%égfgﬂ?@%qélﬁ&tg%o%& of H20)

The mi Xt ur e reaption wixiture wes allogied suwinn 4t geon teperphise, Stirsed B AYmintrsss | ayer
was extracted tw ce, V\Tﬁez’e“ﬂé?‘%ﬁ%p ? g}pggﬁ&ygeqi Cﬁrog?ggﬁﬁhﬁr bSioMege dried

over MgSO4, PITYETed an conce carbamc acid
ethyl ester BOA6Ysxa88%Ga gif QUigR10[T,3,1d0ctmb318- @mnecﬁ-eﬁlwemﬂ;&&al@mmlyﬂesaar bami ¢
acid ethyl a(&\ég% (ﬂ 32.4 mmol, 1.0 eq.) in THE (250 nL) was added

Li Al H4 (3.08 g ) and the resultlng m xture was heated at 65 C for 2
h. The react[a)m] was then s@m@dnadHmyc!b[ma]wtanqa,érmm&-eﬁylmddtaml oFB.bf wat er.

The separated yeous yer. racted,w th d

organi ¢ phaé%g g”&ﬁl?esn‘g eéﬂnvﬁg’%%ﬁb n?a[rsl"l?grgdvaéﬁ eﬁ%&@n* E%Q'?g Sieve 44

I(Dg:T/OthS/ ggg&élgﬂii&yégféhg?@tﬁ M QZKHI} 01 a5 145 e4). ABer ??ﬁnm 03mD57696
ounds

procedur es fi@RPETARE ‘Hr5eTB‘é‘ §’|T6811469 ?919?'8-1 Wﬁ%ﬂ ﬁ‘réfggla{??&ﬁ‘g%%“8gg?‘f‘ﬂ§ yo

am nes. NH Quffe ohiQhRNasTBirdd 800 &t Fa5ahinbis |20 paiicandeaBERE501 mg, O

nol , 10ee28k|n t ol uene (100 was added [idine ( 275r7%T

n),
eq.). The r&actd)on Mg (%Q]m%f:)’éﬂﬂ’ﬁpﬂwoéu‘fﬁéa"ﬁd %é?%ﬁﬁ'ﬁdmﬁ@é‘? WP et ef | ux

over ni ght. g § °F €5CL h. Ahe Ta¥hidH @as"@énch‘é@QlltﬁQaﬁlﬁtJdQQiHG@@ﬁrtﬁé depgraend
concentrated to give the crude 1- ;)erg[%-g-en yl - pyrrolidine (45.8 g,

>1009%) . [ 019@\]160155) laazelsmmmtr@ﬁe%wﬁb&@ copbiged preppic dhasp washis (0 32 g,
0.24 eq.) %Qgr lgf%§g) nﬁl?er«%lcér% &)n@édﬁgﬁcﬁrgt?&nbﬁla Wdéeﬁrbdﬂct aj- h%ﬂh%ﬁﬁﬁr@)[ et hyl

ester (1.23 prepared foll ow ng Tetrahedron 1998,
54(49), 1488:50—y¢149!m1]}301am‘r8 msmde(wal@taﬂy Iaig)- added

1-cycl opent [blﬁ?yl PYLE %l éoqn!ltﬂ)?l (gfl 3-Q&etl%'lanl'mé-bfcgclb[3§E?ﬂoét£5§8-one ethylene
ketal (94.5, 0.48 mmol, 1.0 eq.) in acetone (2.0 mL) was added IN HCI (1.5 mL) and
the reaction was stirred overnight at room temperature. The reaction mixture was
neutralized with saturated NaHCO; until pH was higher than 7, extracted with
3xEtOAc. The combined organic phase was dried over MgSOy, filtered and
concentrated to give 49 (40.0 mg, 54%).

50
[0195] To a solution of (3,3-dimethyl-1,5-dioxa-spiro[5,5 Jundec-9-yl)-methyl-
amine hydrochloride (1.0 g, 4 mmol, 1.0 eq.) in THF (12 mL) was added di-fer¢-butyl
dicarbonate (1.1 mL, 1.2 eq.), triethylamine (2 mL) and DMAP (catalytical amount).
The resulting mixture was heated at 90 °C for 6, cooled to room temperature, poured
in saturated NaHCOs;, and the separated aqueous layer was extracted with 3xEtOAc.
The combined organic layers were dried over Na;SOy, filtered and concentrated. The

residue was purified by silica gel chromatography (10% EtOAc/hexanes) to give (3,3-
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resulting mxture was heated at 45 C for 35 mnutes. Then water (15 nL) was
i ntroduced and the reaction mxture was heated at 50 C for 1 h, cooled to
room ternweroansmees and diluted with EtOAc (30 nL). The sep&CaAEd3/a3eeous
phase was extracted twice with Et OAc. The conbi ned organi ¢ phase was dried

over MySO4, gifdih %eﬁﬁ ?105";‘5‘ Ebl%?%g_@ﬂa&%&ﬂﬂmeﬂ@ﬁcarr%hg l!t@ld“@ﬁt i ickleedl .y silica

gel chromat ogra 10%'t Yo Et OAc- hexanes) to giv
3- et hyl enengU?basa{\Bh@SQljl@ct an-8-one (0.14 g, 70% as a pal e yell ow

"q“' O Lo ddloet 0 ® S?§ HEaI0 s (2 %%qurbedﬁacbafpgﬂggidﬁu&eumm@mﬁ one (0. 14

g, 1.04 enz et hyl ene gl ycol (0.65
g, 16 eq.) aambamET@kl (et~ lﬁﬂ:yl@stef)(mﬂ 2093 mivd 1.¢aed iiwaceirns (éQ]mlgpﬁéé with a

Dean- St ark an r,e

Domper atur e Vi 20 o) il adh€l Rt PSUAL A3s o WL RIS LRAbB

passed t hr olghted t€ abfuxobveGiigt, aodedVipSOmM Tdvepecuike, cavmentigeslhied2vintlh CH2C12

and the conbined .filtr e concentrat Y% ih

bi cycl of 3, 2,pf]“88t1%ﬁat8rag’ﬂ§€aé¥kﬁ@1 %rﬁleex&&?‘%# N %%ﬁ%ﬁc %8‘%) 6%3%31%?0 a

i ollgti onI of F”Sfméw Hﬂéwéavitz)Namelﬁl&x&Lah]imﬁ?oaﬂmﬂed)ﬂ‘he m;f;l};é graEpdnﬂedlbly (g 21 g,
nmo e in - was e til the

reaction st&yKd g %Jlﬂ“ém(‘%f%ﬁﬁ y3(h%’faﬁﬁs 013332/ gﬁ‘%‘g‘b 8 eérfegr%g% *hd the

reaction mcﬁlUﬁ l_?@ﬁrbﬁlfnicf doRIerft Olitybestor (738tmg, %8%§3as dWaitd @)Ehﬁll on was quenched

by addition of WO 03/ 057696 PCT/U 03/ 0 tri henyl S e (0.43
g, 1.4 eq.) [ﬁ]f?d']stl rring wlutionef angthyf-( ‘i@x?f‘F}‘Fi?l]%Y am‘rceaé Uﬂj‘ﬁtﬁqxture was

al loved to ff%oa@ g @cvmrhﬁap@roaerqq rn?TH? ézs £29 af 30 °éQval§1aﬂ&Bd®B1§H}Ctl 25
concentrate e residue was urif silica gel chromatography (10%

to 15% Et om@L,rPe&ath)llwd@i%a 1%0}1c¢quy3P (¢Hoos a R r3sting BHEVB B hy| ene

ket al 0 |
b?c?cl g[s3a2 i O%% g(i ZOO ééna‘fegar?g@_cg{arhg Q e/ﬁn gnc{( 2312‘348( fﬁﬁg@uc%@n;t’ﬂhé)@esﬁftmg 10

eq.) in THF nfittueée wns) statedit @ fivasfor Bl b.acoptedNp (ropm ferpperatire gng dilyted wfh| owed by
MeNH2 (2.0 I\ét'dl a?{g%;?%@was]dfgangeg -ahd tléfequﬁéoﬁ his egﬂad?éd WigPIREeper at ur e

for 5 minutes’ In uced dropw se and the
resul ting mBhburombxvmd @tamie ptasatwd ‘@Shc;i with W@t@@zﬂusﬂh selutien gatioft NaBH4

(53.1 ng, 1 esul ting
m xture was Eaty?‘fﬁlg%i dﬂﬁ?‘ obeogl %or“’ {%gd eoé%gg F%E%gg%ﬁﬁggﬁgﬂﬂgﬁ%b? h
sat ur at ed NahfcnGit@naphy (R0%ePrY/atBekanas)) ue @il (daojaﬁuommsthebcnw-mcédxm-t h
3xEt OQAc. The conbi ned. or e s_drj over A, filtered and
concent r at ed"§% gfl'”"(}’émfcﬁé%??rﬁg’gg’g?s ity m&s rbrg’? Ay gﬁ%tenslt\)é%&
bi cycl of 3, 2,[6198¢t an- 8Tene selutionl N g4-ifuatomedylechenylohdx®l) Mebthyloarbarsiol ut i on of
3-methyl am nagldqler? %ﬁéy%ster%lﬁj()]nqg,to%_gﬁgl? ‘13.0 %at}Ynl gﬁzeCh (1.5 mL) was added TFA

(1.5 mL). The reaction mixture was stirred for 4 h and then was concentrated to give

50 (85 mg). The crude compound was taken to the next step without further

purification.
H
7 N “HCl
51
[0199] To a solution of cyclopropylamine (5.0 g, 87.5 mmol) and

triethylamine (30 mL) in dichloromethane (100 mL) at 0 °C was added dropwise
benzyl chloroformate (15.0 mL, 10.5 mmol) and the resulting mixture was stirred for
2 h. Additional benzyl chloroformate (1 mL) was added and the resulting reaction
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ketal (94.5, 0.48 mol, 1.0 eq.) in acetone (2.0 nL) was added 1IN HO (1.5
m.) and the reaction was stirred overnight at roomtenperature. The

reacti on woxsos®mosnas neutralized with saturated NaHCO3 umCiriuspdooses hi gher
than 7, extracted vvith 3xEt QAc. The conbi ned organi c phase was dried over

S, filt : I, O/ 1:1: H 50
[Ng 195] T:) a%{s&tﬂu e tﬁ%ﬂccﬁfgﬁﬁﬁe%ore&!n\ﬂﬁ W thétP qibnBRbd B %ditidn ofa

(3, 3-di met hyhmtbteai‘&ifm-a&értheoﬁ[eﬁa@}%@u adisouophape wereestipeted saversbimesvBRnl or i de
(1.0 g, 4 i

di car bonat 2150 Hfloiomrﬁ_ % é[‘hé Q"’}%‘“ chi(cfﬂé c{yl&nl%aﬁggfgaqge\%rg - E@B{’er c%dt)4él yti cal
amount ) . Tlmtezreésnrl tomgmmte)dt (Tthe rcwahle heapmdﬁ@tbygtbr@wftcﬂfalﬁly (é% A€o room

t enper at ur e, turated ous | ayer
was extract é‘&i? &M%@g@ O BVERE ocp(g% He ar%lrc qgﬁ:ﬂ gnﬁ?ggﬁrziﬁgg’gﬂgg i ed over
Na2soH, fil t[ezoepl and I:com@dﬁﬁﬁrﬁbﬁ@cloﬁf@yl-cadmndueclmnmlestén' @d.8kg awill i ca gel
chr omat ogr aph t OAc/ he e 0] 03/ Q57

PCT/ US03/ 00 I%ﬁ’@‘ie 5 G @ ‘%@ ‘*?‘8%%@8%& SOVP)W” *’8% (ﬁ%oar bani ¢
a]?I ?St gréI by %%(b Fegiltcgﬁlg{ol) aéhd the regdluﬁ@ n@&ldlra mgmta:a;mbiol Iﬁom[télﬂlﬁﬁz}tufﬁcmé. soljutl on
0 i met hy i 0xa- spirof undec-9-y aci
tert-butyl &8k °‘(e’![m&hf e§e6°31°ﬁﬁ‘fﬁs Lf_’P reagpes & ) JE@Y% NCQQB &nd water
(20 nL) was s@ﬂ@ﬁéﬁ &R I&ls(ﬁﬁge {Hs eﬂra%éd%véralatﬁﬁ'est\bﬁh BeoAt.t ITe croﬁiMﬂedon was

heated to reflux overnight, cooled to roomtenperature,, concentr ta ed to 20

m.,  pour ed extiacisarar drectioven Nedd e fteredandcopeedtryipd-h Thsesidig WasiiEfed nbi ned
or gani ¢ g £t€g1‘§151{;ﬁ<35%vﬁf 26%2 %%Ac/héﬂahéﬁ ed gRd SRIpLabedL. The
ur|

resi due vvas silica gel chromatography (hexanes to 20%
Et OAc/ hexanesipamis agld\benmmgrl(lkﬂgﬁdﬁ)cycl ohexyl)-carbamic acid tert-butyl

ester (735 8% a 14,917 I Rst&f (10.7
nmet hyl - ( 4- oggz cgcl ohe§§<y car'ﬁzﬁﬁ%h%gl ngt gr%arb-gg?saﬁ@éoséig? s (6 g,) 3.04
nmmol, 1.0 eqmgl PO M2OHN(1P0 anl)- 36 strehset r@ante@nmatmezm(dmr 125 balhaen 4.5 eq.)

folloved sl ar Z?dh t&lthedO 6[Ry g%(trg{éé) BB (4. ghﬁL efifdiL dd Mol Liliie @s war med

to roomte ure ove n was dduce The resulting
m xt ure was cehdentraell. atTlreefdsmhae fvoas motnopedowitbdolucner ovmeral eimprsr ot gve and

diluted with _Et20. The.or n phase
extracted wWiYHOBIRHRS yl’f‘ﬁ‘ c rc%ot%ﬁﬁ)dg Xﬁarsl nghta@“g Cﬁlgg nﬁwaatgegﬁﬁgfgﬁgééa
sat urat ed CusfRéusfolthdr porificatibh.l it st ayed bl ue, dried over Na2SO4, filtered

and concentrated. The residue was purified by chromatography (20%
Et OAc- Hexanes) to give (4-difluoromnethyl ene-cycl ohexyl) -

\
NH - HI
[
(@)

52

[0202] To a solution of (tetrahydro-furan—3—yl)-methanol (1.00 g, 9.79 mmol,
1.0 eq.), PPh; (3.85 g, 1.5 eq.) and imidazole (1.33 g, 2.0 eq.) in CH,Cl, (15 mL) at 0
°C was added I, (3.73 g, 1.5 eq.) and the resulting mixture was stirred at 0 °C for 30
min and then at room temperature for 30 min. The reaction mixture was diluted with
sat. Na,S,0; solution and the separated aqueous layer was extracted by 3xEtOAc and
4x CH,Cl,, The combined extracts were dried over NapxSQ,, filtered and
concentrated. The residue was purified by chromatography (15% EtOAc/hexanes) to
give 3-iodomethyl-tetrahydro-furan as yellow oil (1.59 g, 76%).

[0203] A mixture of 3-iodomethyl-tetrahydro-furan (500 mg, 2.36 mmol, 1.0
eq.) and MeNH, (40% in H0, 1.62 mL, 8.0 eq.) in MeOH (1 mL) was heated at 60
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met hyl -carbam c acid tert-butyl ester (475 ng, 60% as a white solid.
[0198] To a solution of (4-difluoronethylene-cycl ohexyl)-nethyl-carbamc
acid tertwbusgphreest er (150 ng, 0.57 mml, 1.0 eq.) in CH2@CI/(SL3/B03rd) was
added TFA (1.5 rrL) The reaction mxture was stirred for 4 h and then was

concentrat edg V%ﬁeﬁg’ooﬂlﬁgtmbm tJIH rﬁﬁfédﬁle‘}%ﬁ&yﬂl@(tﬂi@%a‘é@hﬁgd Want he next

step vmthout ur uriftcation. 51 [0199] To a sol ution of
cycl opr opy!| @rgese E(C35I @nd;) co®¢n@terdrmﬂ“)nsamdce% Waétrhma@ﬁh yrdil g OMAANKL: jvrps

di chl or omet % Sred %Y?Hgﬂr}/) ?Elée ?eggxqﬁieﬁ*&r@%ﬂ )g?{}qp%‘ & di e%ﬂfwdthgﬂl fQﬁﬁE}Of nmat e

(15.0 m., 1 re was stir

Addi ti onal Iperifigdtionhl or of ormate (1 rrL) was added and the resulti ng reactl on
109 WD 03/ 057696 PCT/ US03/ 00366 mixture was stirred overnight. The

reacti on was then quenched by addition of a saturated NaHCO3 and the

separ ated aqueous phase was extractg ﬁ?r al times with dichl oronethane.
The conbi ned di chl oronet hane extracts ried over Na2S04, filtered and
concentrated. The residue was purified by C rorrat ography (15% Et OAc to 5%
MeOH Et OAc) to give cyclopropyl-carbansx acid benzyl ester (11.8 g, 71%.

[ 0200] To a solution of cycloprqpyl-carbamc¢c acid benzyl ester (11.8 g) and
met hyl i odi d@0éxcessYo arsolptipn @gé “Thethoxyre opPIgme) (23 é %ié%vﬁé‘ dded NaH

(2.20 g, 9146 gyPhldicask (flber‘nL)%ulaaaéaganmqaédas SolWh mzm@; (19g (O]
tenperature and ~ stirred overnight reacti on was then quenched at 0 C

by sat. NaHef#LOTmed theepixiuse sa@s ﬁ@fﬂ%‘bﬁ’so p@a@%zxﬂas(“éﬁt“iﬂaclt %Sq RSP ti nes
wi th Et OAc. ﬁ&@ﬁ%&%ﬂ Rresltde" Iﬂ&ﬁﬁ‘e %§ @at%e'dqg r&‘fx?fenﬂéx%ﬁ@andfs‘tﬂ'r%& rd and

concentrate e residue was purif by chronat og ra@y (5% to 20%
B

Et OAc/ hexanésh, cmagﬁGdeVlﬁyEthm ol cqm?pmgﬂ ArgamBenhase YYaSaéil %219% Qst er
11.32 g, 9 0 t ! d b |
(est er (%0 731'{%efed[a91§ ééc( &L "Hl Ng% C\){%Oﬂreﬁégwgs fort rr Szl{ﬂér}%{gnsq%l enzy

t enper at ur e mmEtOAﬂadxmhdsbwnglvd dr—mﬁthowmﬂhylmml)watuqm@oméh@rlza]t etPTHCL (4.8
m.), flltergglé 23(? sav?hl%es ldand concentrated. The residue was azeotroped

wi th toluen 4 es *P0 gi ve cycl opropyl - met hyl - am ne hydrochl ori de
(51, 5.75 g)[020Bhe cr ule aroltten &l (1 weshaxgmethylpropyd)tarbamit heid bpnayl éstazat i on.

~NH " H (4.4 g, 18.5 mmol, 1.0 eq.) and Mel (6.9 mL, 111 mmol, 6 eq.) in THF/DMF (4:1, 50
mL) at 0 °C was slowly added NaH (1.35 g, 55.5 mmol, 3 eq.). The resulting mixture
was warmed to room temperature and stirred over night. The reaction was quenched
carefully by slow addition of water until no bubbling (H,) was observed. The reaction
mixture was poured over ice water and extracted with 3xEtOAc. The combined
organic phase was dried over Na,SOy, filtered and concentrated. The residue was
purified by silica gel chromatography (30% to 50% EtOAc-hexanes) to give (1-
methoxymethyl-propyl)-methyl-carbamic acid benzyl ester (4.4 g, 94%).

[0206] To a solution of (1-methoxymethyl-propyl)-methyl-carbamic acid
benzyl ester (4.4 g, 17.5 mmol, 1.0 eq.) in MeOH (30 mL) was added Palladium
hydroxide and the resulting mixture was stirred at room temperature under H, for 1.5
h. The mixture was then filtered through celite and washed with MeOH. The filtrate
was treated with concentrated HC1 (1.6 mL, 1 eq.) and concentrated to give 53 (2.67
g, 100%). 'H NMR confirmed the compound. The crude compound was used to the

next step without further purification.
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52 [0202] To a solution of (tetrahydro-furan-3-yl)-nethanol (1.00 g, 9.79
mol, 1.0 eq.), PPh3 (3.85 g, 1.5 eq.) and imdazole (1.33 g, 2.0 eqg.) in
CH2C12 (1MwomBpsmb6 0 C was added 12 (3.73 g, 1.5 eq.) andPChaSo®endbé i ng

m xture was stirred at O Cfor 30 mn and then at roomtenperature for 30
mn. The reaction m xture was di lyted wit sat. Na2S2Q3 sol ution and the
separ at ed aqueous | ayer was extrac?g}l/\t;/\‘ OAc and 4x CH2Cl12. The

combi ned extracts were dried over Na28h tered and concentrated. The
resi due was purified by chromatogr aphy54( 15% Et OAc/ hexanes) to give
3-iodonet hyl -tetrahydro-furan as yellow oil (1.59 g, 76% . [0203] A m xture
of 3-i odomel[mintet r abytasoundl usdn v(a50®rapyed2ﬁ®61 nitethenzyl- Zahydqu‘;y)et}a/ d MeNH2

(40% i n H20, 0 WO

03/ 057696 P@F}% ?/%’O%‘“é’@yl ?fgbf‘off’l‘?émﬂg f 31r6 pcr)&%e\lé@ %?%Ee o g?f%et?l%ture t he
reaction m phih@tioesrsdil uted with excess Et3N and concentrated. This
process was repeated until no MeNH2 was detected by 1HNVR. The residual
yellow oi | (52) was used directly without further purification. ,NH. HC
53 [0204] To a solution of 1-metho ~N- propylam ne (2.50 g, 24.3 mol,
1.0 eq.) in dioxane (15 nL) was addi\lg| ueus sol ution of K2C03 (15 g in
15 mL of H20 and the m xture was-cooled"to O T. CBZ-C (4.16 n., 1.2 eq.)
was then introduced and the resultingsgm xture was warnmed to room
tenperature and stirred for 3 h, extracted with EtOAc. The. conbi ned

or gani cphaséOM)ﬁ]S dri ed-ayolohexydmatiy-2-hydroxy wiwd-methylcgreayig rasikePendfie resi due
was purified Ne)behH101 ve
(1-net hoxymgftﬁ ‘ivgsggro%& fg{;}gggx é@%gm fe%)%iﬁg)e{%%?%é%%@ 76%1/21 as a
white sol i destpOZOBWwiAD the soheitpraneduwé qf1stemBt ﬁ@xt}lmrhgﬂratwog‘é/ FY-- cHrbani c

acid benzyl . ( 1 nmol, 6
eq.) in THEF%KEE?XF&%@&Q hyrgﬁ‘%‘y %t%"‘l&“aé Cgrbaglvﬁ oad Q‘?yhaeﬁte? 1‘%?5%11 55. 5
mol , 3 eq. )treat}'dtlemheﬁiﬁl CHGL rd A altrreomvtaspexauwédr # &. rBermixénpaeathgre and
stirred over nj The reaction was quenched carefully by slow addition
of water untCP?Ceﬁ‘BatfﬂBlﬁl‘fe "(H2) was observed. The reaction mixture was
poured over ice water and extracted with 3xEt QAc. The conbi ned organic
phase was dried over Na2SO4, flltered and_ concentrated. The residue was
purified by silica gel chronmatogr Qph (30%trea 50% Et OAc- hexanes) to give
(1- met hoxynet hyl - propyl ) -nmet hyl - carbénmi'c acid benzyl ester (4.4 g, 94%.

56
[0209] To a solution of (R)-(-)-leucinol (2.0 g, 17 mmol, 1.0 eq.), Et:N (3.6
mL, 1.5 eq.) and DMAP (10 mg) in THF (2 mL) was added Boc,O (4.5 g, 1.2 eq.) at

room temperature. After stirring for 5 h, the reaction was quenched by water and the

separated aqueous phase was extracted with 4xether. The combined organic phase
was dried over NaySOQ,, filtered and concentrated. The residue was purified by
chromatography (20% to 30% EtOAc/hexanes) to give (1-hydroxymethyl-3-methyl-
butyl)-carbamic acid zerz-butyl ester (1.9 g, 53%). 'H NMR confirmed the compound.
[0210] Compound 56 was prepared from (1-hydroxymethyl-3-methyl-butyl)-

carbamic acid fert-butyl ester following the same procedures for the preparation of 55.
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[ 0206] To a solution of (1-nethoxynethyl-propyl)-nethyl-carbamc acid
benzyl ester (4.4 g, 17.5 mol, 1.0 eq.) in MeOH (30 nL) was added

Pal | adi umwotgasmé de and the resulting m xture was stirre@CatUSODOIBH6
tenperature under H2 for 1.5 h. The m xture was then filtered through
celite and washed with MeOH. The f{ltrate was treated with concentrated
HCl (1.6 nL, 1 eq.) and concentrat to give 53 (2.67 g, 100% . 1H NWR
confirmed the conpound. The crude gorpound was used to the next step

wi t hout further purification. 111 WB.03L057696 PCT/ US03/ 00366 NH 54

[ 0207] Conpound 54 was prepared from enzyl 2- hydroxy-ethyl)- carbam c
acid benzyl ester followi ng the sane procedures of step 2 and 3 for the
parparation of 53. O' , ~~=H TFA 55 [02D8]

(1-cycl ohexyl nmet hyl - 2- hydr oxy- et hyl ) - ngt hyl - carbam ¢ acid benzyl ester was

df 1- cycl ohexyl met hyl - 2- hyd t hyl b
Pt or ol | oUPII T . SHE Ditbn AMan SAFS 38 B e A B 4 PIoR 23, (1.
Cycl ohexyl mgj Mydﬁ) {Fx%l&%&%aﬁeﬁ%&ﬁyilef‘akfﬂwl:rsﬁ@ﬁsbﬁmﬁe)a@ab @emcyj inE€SHEI Was

then treated wt 1) at ropmte eraturefor h. The
mi xt ure was 3¥eml) @bnd®nCr ahfier ttisrieg ¢le—55.C Er £Fminnbe 560 “{gO%]Wﬁ“To a

sol ution of , m, 1.5
eq.) and ity o) 6 b el el el SRR o focdy Binplorecie Shigl e T

room t enper aatvemght AAftaTtO‘@t 24 h; ﬂhg rffsel’fms T4CtiQTRIXiEe 1A B?Pr%@t‘ql?é/h‘@f‘?éd by
nat or and t 60 REPATRLSHA GUSiLBRASE S CXRS APLARA DS $RIBGHs The

conbi ned or anlc yhas r|e ove [ter and concentr at ed.
The resi due ewasctqiuwitl MPHEtOAmtﬁﬁ?@D o@hapmybm@bm@mcéﬂ% Froddtheydnes) to

0. S350 T DL oM PRRel e astn. T 031] Cmmbuld SRS S epared
from (1- hydremeymdgiphy 350% tth 1 De%UEDIAc/hexanes) to give 1-(4-hydroxy-cyclohexyl)-

ethanone (2.08 g, 42%).

[0212] A mixture of 1-(4-hydroxy-cyclohexyl)-ethanone (2.24g, 1 eq),

toluene (160 mL), neopentylglycol (1.96 g, 1.2 eq.) and pTsOH (150 mg, 0.05 eq.) in

a flask equipped with Dean-Stark apparatus was heated to reflux overnight. The

mixture was cooled down to room temperature and contentrated. The crude product
was purified by silic gel column chromatography (25% to 50% EtOAc/hexanes) to
give 4-(2,5,5-trimethyl-[1,3]dioxan-2-yl)-cyclohexanol (2.23 g, 62%).

[0213] TPAP (161 mg, 0.05 eq.) was added to a solution of 4-(2,5,5-trimethyl-
[1,3]dioxan-2-yl)-cyclohexanol (2.22 g, 1 eq.) and NMO (2.28 g, 2 eq.) in MeCN (65
mL). The reaction mixture was stirred at room temperature overnight. Saturated
aqueous solution of Na;S>03 was added to the mixture and the resulting mixture was
stirred vigorously for 15 minutes. The separated aqueous phase was extracted with
CH,Cl,. The combined organic layer was dried over NaySOy, filtered through Celite
and concentrated.  The crude product was purified by silica gel column
chromatography (25% to 50% EtOAc/hexanes) to give 4-(2,5,5-trimethyl-
[1,3]dioxan-2-yl)-cyclohexanone (1.87 g, 85%)

[0214] Compound 57 was prepared from 4-(2,5,5-trimethyl-[1,3]dioxan-2-yl)-
cyclohexanone following the procedure for the preparation of 34 from 1,2-diphenyl-

ethanone.
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carbam c acid tert-butyl ester follow ng the sanme procedures for the
preparation of 55. 112 WD 03/057696 PCT/US03/00366 O O N'l H 57 [0211]
Met hyl |'i twowaio§7bhé i n THF) (120 nli, 3.5 eq.) was added to &C3aisas/vasne of

4- hydr oxy- cycl ohexanecar boxylic acid (cis/trans mxture) (5.00 g, 1 eq.) in
THE (350 nL) at -78 T. After stirring at -78 Cfor 45 mn, the cooling
bath was renoved and the resulting m xture was warnmed to roomtenperature

and stirred overnight. After~total 24 h, the sulting reaction m xture
was poured into ice/water Nﬂ.). i s ﬁr@ s vigorously stirred.
The separated aqueous phade Was extracted wi Ve Et OAc (-1/20). The

conmbi ned organi c | ayer was @p¢@H over Na2SHFCRetered and concentrat ed.
The crude product was purifg ﬁd by chronatography (50%to 100%

Et OAc/ hexanes) to give 1-(4-hydroxy-cyclohexyl)- ethanone (2.08 g, 42%.

[0212] A mi %0216k of 1Tq 4 heyshensign of c(Cohdiethyl-éiStdionsnminp3, ungec-9-y8q. ) ,

t ol 160 T , 0.05
eg ;Jelnﬁ ( 14 'arélbnﬁl gﬁ%éﬂloﬁ{l%&%ﬂe% §9 1a11b0p§?'§%§sN&/§dee§?g 'gag&)refl ux
over ni ght . DMAPnicxﬁalyltle ameun)o ol &dHFdMM (bly d@@nmb)m’@saadslpé dirvdputyl
contentrat eg' g%tc/gf g E}C}E?qé&gfl\,@e reglﬁ{légf I %{%113 Xva§ 'heétgd 380 €Ot g,

chr omat ogr aptfé hexanes 0
4-(2,5,5-tr ip{ﬁ%t Ek)(ﬂmg 10 ﬁ)bﬁhl teniperatireyhe) reaotioh (nhﬂxlﬂ:nmis d@]ﬁteﬂ@w‘@; sat6NeBICOp 0213]

TPAP (161 dded to ,a s 2 [ me yI

[ 5] i oxantbd epopsibpmbnanan e goysegeedwith Bl Jpseued B NS
MeCN (Gﬁ mé&yer e dél@@Q)be@Na{SOﬁt lﬁl’tﬁgzdl\/aﬁd %bmd’egﬂ;dziecﬁt Tme&mdemmmd alwas e _
overni ght. Saturate ueous sol ution o was 0 e mxture
and the res®Pffighb Wﬁlﬁ?fﬁf?‘%grm (1%t ¥4 E\Fé@%%’%‘% tq gye %gf ﬁinﬁh}yéég “The

separ at ed aqmﬁQ-‘éﬁlrcﬂb%ﬁ?dé‘myﬁ)iﬁ diRAagaict 4bid 26l esldieasCORINIBEDIION gani ¢

| ayer was dried over 2S04, filtered through Celite and concentrated. The

crude produd?Shas?eirified by silica gel colum chronatography (25%to 50%

(E t108A<7;/ S?Xa”ﬁgﬂﬁ)z 9'{ VE &1@%1505;5 5 'dm??@gh 5 %@x@gﬁo@(ﬂﬂn&cXély)l)'l(ﬁMﬁMOhexanone

4- (2,5, 5-tr icabaiigl ac dlfefs']bdt}’d))‘éﬁﬁ 9591y 2 %mcéh]eQﬁébh@ PBIP dtd 802 58 pr ocedur e
for the preparatlon.at, %ﬁl fg(%n}nb % 1 1ReRYd: -g0etdanong h, tdded to room

temperature and concentrated to remove acetone. The residual aqueous solution was
diluted with NaHCO; and extracted with 2xEtOAc. The combined organic layer was
dried over Na,SOs, filtered and concentrated. The crude product was purified by
chromatography (20% to 50% EtOAc/hexanes) to give methyl-(4-oxo-cyclohexyl)-
carbamic acid fert-butyl ester as a white solid (5.38 g, 87%).

[0217] To a solution of methyl-(4-oxo-cyclohexyl)-carbamic acid tert-butyl
ester (134 mg, 0.59 mmol, 1.0 eq.) in CH2Cl; (0.5 mL) at room telﬁperamre was
added (MeOCH,CH,),NSF; (217 uL, 2.0 eq.) followed by ethanol (10 pL, 0.3 eq.).
After stirring for 1 h, the reaction was quenched carefully by addition of sat. NaHCO3
and stirred until gas evolution ceased. The separated aqueous phase was extracted
with CH,Cl,. The combined organic extracts were dried over NaySQOs, filtered and
concentrated. The crude mixture was purified by chromatography (5% to 10%
EtOAc/hexanes) to give mixture of (4,4-difluoro-cyclohexyl)-methyl-carbamic acid
tert-butyl ester and (4-difluoro-cyclohex-3-enyl)-methyl-carbamic acid zers-butyl
ester. To a solution of the mixture products in CH,Cl, (1.5 mL) at room temperature

was added trifluoroacetic acid (1.5 mL) at room temperature and the resulting mixture
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WD 03/ 057696 PCT/US03/00366 FX _\ or F_ ~"*"NH F ~/ ~/ CF3CO2H CF3CO2H
58 59 [0215] To a suspension of

(3, 3- di newbyBA37686 di oxa- spi ro[ 5, 5] undec-9-yl ) - net hyl - am ®eThysds/amshké or i de
(6.9 g, 27.6 mol, 1.0 eq.), Et3N (15 n., 4.0 eq.) and DMAP (catalytic
amount) in THFE- MDR " 1 ni. dj -1 - gt y.¢ aile (7.6 ni,
1.2 eq.) anavafﬁtél’rqdé{lﬁ'% Pﬁﬁg%)%%ura\é%ad\?\tfgggﬁgg?g@%?%o% %5? g%'?G tﬁ% Aft er

cooling to MNMR).tenperature, he reaction mxture was diluted with sat.
NaHCO3 and the separated aqueous |ayer was extracted with 2xEt OAc. The
conbi ned organic |ayer was dried over Na2SO4, filtered and concentr at ed.

The crude product was purified by, Q@raphy (10%to 20%

Et OAc/ hexanes) to give (3, 3-dinet hyel -1,5-

di oxa-spiro[ 5, 5] undec-9-yl)-net hyl -madbanm c acid tert-butyl ester as a

white solid (9.53 g, 99% . [0216] A sgf ution of

(3, 3-di nethyl -1, 5-di oxa-spiro[5, 5] undec-9-yl)-nethyl - carbamc acid

tert-butyl €6218t (9. 5Bo gsol@in2fArobloro-2-chlosymethyahiiropPRI20.2.2116) m@moB eq.) in

acetone-water, (2:1, at ed nc60 t.0 room

t enper at ur eqa%gQ)CBhEéﬁRﬂ(gLP@aw’?§ i&g%sv%ddg%é\% %I’ll\/(%? E@ﬁer%]?é)g [ 3%a%l1l§%3égus

sol uti on wasnetighnbl2 8dqWi AfteNaddGaR bath dvae xdniaved,ehle wiattion2niEtu@Awas Stimed conbi ned

organic layer was dried pov Na2S ,o@til ed, and concentra ..The crude

product was 2hIoFF PRGCIAYe fgﬁ%m‘iét%p f %@gl/o 3‘86 Eeﬁ%oét‘fﬁcc}’uﬁ%ci%%gg to give

met hyl - (4- oxgx. (NH;CDQE)XML) and @lehaithee aak dilited twithudihdr (260 eil) asd diltededit € sol i d

(5.38 g, 87% . [0217] To a salution of nethyl-(4- -cyel ohe ) -carbam c

aci d t ert - butashing @dthsther. 15 ,at‘?)‘."’%c?ﬂ‘f‘f)‘}tr,at%.w ‘Bﬁﬁf}g?q'lgﬁﬂgfﬁ;ﬁ%(ﬁn m.) at

room t enper ghgfe aMafmosphidRd pMRfCHE Qi) M Felladil 7iduid dedddud Fradiiohdlowed by

ethanol (10 L, 0.3 eg AFt er stirri ng for 1 h, the reazg on6¥},9}s guenched
d .

careful |y bylisiaion ofifhdfesidie gaaineloxyhunediorymely | mropeng 4% &y i on
ceased. The sepanglgglec@queous phase was extracted wth CH2Cl2. The
conbi ned organi c extracts were dried over Na2SO4, filtered and

concent r at ed921Phe cr ulieanplrtion ef e d-malaxy2anethyyanyntiPgrdRy %3% to 10%
Et CAc/ hexanqﬁ%olt P.OQ{].Zr% gigfér(%{fdf %?%tlo(‘%’ Wasdiafidaus 0TaY ¢ Mg rwir) 1 ORIy b - car bani ¢

acid tert-butyl ‘es ' uor o- cycl ohex- 3-enyl ) - met hyl - car bam c
aci d tert - bugyland ts resnlting mixfursoyagsiimesd fof 4¢ min. herepcBopeterded iyt C12

R i
stirred overnight, diluted with CH,Cl, and filtered through celite. The filtrate was
diluted with brine and the separated aqueous layer was extracted with CH,Cl. The
combined extracts were dried over Na,SO4 and filtered. The filtrate was didstilled at
atmospheric pressure to give light yellow liquid residue. Fractional distillation of the
residue at 40 milliTorr gave 3-methoxy-2-methoxymethypropan-1-ol (1.93 g, 48%).
b.p.=90-110 °C.

[0220] To a solution of alcohol 3-methoxy-2-methoxymethypropan-1-ol (0.90
g, 6.7 mmol, 1.0 eq.) in CHCl, (10 mL) at 0 °C was added EtsN (1.9 mL, 2.0 eq.)
followed by MsCl (0.63 mL, 1.2 eq.). After stirring for 40 min, the reaction was
quenched with methylamine (40% in water). After concentration of the reaction
mixture at room temperature, the residue was diluted with methanol (2 mlL) and

methylamine (3 mL, 40% in water), heated at 50 °C for 18 h cooled to room

temperature, saturated with NayCO; and extracted with ether. The combined extracts
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was stirred for 2.5 h and concentrated to give a mxture of 58 and 59 (2:1
ratio by H- NMR). MO H MO 60 [0218] To a solution of

3- chl or o-woahlosTegsret hy- | - propene (20.0 g, 160 mmol, 1.0 @gT)USOR0IBKE (40
m) at 0 C was added NaOwve (100 mi of 25% solution in nethanol, 2.8 eq.).

After cool i I %@d"éﬁr@r N@{S@ﬁeaﬁild filfed. e%&'fﬁﬁat@‘%&s”&@sﬁ‘[@@ a%tahﬁdsﬁﬁencat room

t enperat ure 0O h and at 35 C for . The reaction was quenched with
sat. NHACL (pt€ssure)o mdcmﬁ%prnduot@ﬂ@%%@m@@%@l}v%hw (200 nlL) and
filtered washing with ether. The filtrate was concentrated by distillation
of ether, THE and EtOH at atnospheric pressure to give light yellow |iquid
residue. Fractional distillatian he resi due gave

3- met hoxy- 2- met hoxynet hy- | - pr SFHE NG, Chafegen = 120-130 T. [0219]
To a solution of the 3-nethoxy-2-net ho&\;mst hy- I-propene (3.5 g, 30 mmol,
1.0 eq.) in THE (10 nL) at 0 C was add BH3THF (1Min THF, 18 m., 0.6

eq.) and thaggagul ti ngoqluhitie, i BhhiddoloRxaf Heﬂifbchl-(gﬂ@e gs%%‘@a on vas

guenched wit wat er by sod |umg) bor at e , war med
to room t enpemngk taneeq) lstwaterré&p oo end JHIF, (661ini Lt as doaap fcermmwaaﬁédeﬁu | tered

t hrough cel i r r e ted
aqueogs I ayel\tlr' %{V\%(?@ ac?tegc} X\ﬁw&%@f'g%ﬁfhé &é)g #ﬁgﬁﬁgégﬁggﬁl sﬂl\?\’/get?e dried
over Na2SO4 Tl frdrh esaeton Miixéré whg r_eatoeed/\lascoaib@matld)ﬂ o the aquaeusosyidier i c
pressure to vgl ek l@c‘t‘%{'w tl¥$ (Bgc JI'he Ogﬂ)ir{e oag(a'ﬁ% ex@?%yg%gﬂeﬁ%'vallﬂ bét ion of

the residud"5tY or'T gave “f-ol (1.93
g, 48% . Db.fiitersd &d-cbéentated.0 2RO prude pﬁ)dsﬂlwﬁsmnystaﬂﬁzedlfmmh EtOAc-hexanes

3- met hoxy- 2- hox th opan-| - n CH2C12
(10 nL) at dg‘é g%@a‘é%%?‘%&i‘y(‘iy"g’%f?&% ‘?Q?f“g%a‘jld Zef o lwztarﬁ )6( (0. 63 L,
1. 2hef| ) - Af[?ﬁzozg/ stirrireg sblatiolér (mmns-himox;e@@wharylmﬂaanqmm«t heedbutflt h
met hyl am ne in water) ter con t.r i 0 e reactio i xture at
room t enper £EHF @0 0gnk-7 E@?O&}Je %)sarﬂilrl“ ‘aﬁ&? &n%’é’ﬁ“hgﬂc?ﬂ)(lﬁ ?tﬂ?gn%]

met hyl am ne dy@ofdinodtQ¥OMIP) (96H2)) kit 0 @ﬁﬁﬁ'&ﬂd@d 6699 NaHf i@imidalbicQ@7eg300 room

tenperature, saturated with Na2C0O3 and extracted with ether 2‘% %Oﬂbl ned
extracts 1189)\DAGSMEElre ertipr1iaseaneoaddhe e ingmsage 3¢s sirgdler hand

filtered. The i td&@lgativ@STEH féﬁéﬂohlrﬁﬁlu@é waﬁ GRERAKT Whh nRASRSIGD fD),gi ve
crude product 60 (0.78 g, 80%. as a C? el low |iquid. I\get%e( t;mel\slH
CF3CO2H stirred for 30 min, diluted with sat. NH,Cl and the mixture was extracte e
with EtOAc. The combined organic extracts were dried over Na,;SOq, filtered and
concentrated. The crude mixture was purified by silica gel chromatography (20%
EtOAc/hexanes) to give (4-trans-methoxy-cyclohexyl)-methyl-carbamic acid ters-
butyl ester (3.25 g, 96%).
[0223] To a solution of trans-(4-methoxy-cyclohexyl)-methyl-carbamic acid
tert-butyl ester (445 mg, 1.83 mmol, 1.0 eq.) in CH,Cl, (2 mL) at room temperature
was added trifluoroacetic acid (2 mL). After stirring for 2 h, the reaction mixture was
concentrated to give 61 (685 mg, 145%, contains residual TFA). "H NMR confirmed
the structure and the product was used without further purification.
[0224] Alternatively, compound 61 may be prepared according to the

following scheme:

116



61 [0221] To a solution of trans-4-am no-cycl ohexanol hydrochloride (5.0
g, 32.9 mmol, 1.0 eq.) in water (80 nL) and THE (60 nlL) at room

t enper at uwe osms7eaelded NaHCO3 (6.4 g, 2.3 eq.) and (Boc) 2@CtasoBoashe 2.0
eq.). After stirring for 48 h, nost of THE fromreaction m xture was

removed by caogmgentration and the aqu ogs residue was extracted with E ﬁAC
The conbi ned Qrganic vere dfYed over d and
concentrate he cru%%ct wa ystal i zé %WE?&QE Egexanes

to give (4-t s- hydr oy @ycl ‘ohexyl ar bam c amﬁaﬁﬁ{?‘q@#tyl ester ( g,
759 . [0222]] To a sol utlor% of (4-trhns-hydroxy-cycl ohexyl)-carbam c agid
tert-butyl ester (3.0 20%13.9 nmmol ,01.0 eq.) and nethyl iodide (4. ,
5.0 eq.) in Nnethyl-2- pyrrolidinone (NW) (50 nL) at 0 C was added 60%

NaH in mneral oil (1.67 g, 3.0 eqg.) in a controlled portion w se nmanner
and the resybizshg m xThisgoxidstiontdfrirmethéxyr cy8lohexaad] uidersiieblpepaditons. The

reaction m xtur S ched wi.t red for 30 mn,
G Tt e t e TP RS B S e dt e Ui cfidd fhneBe S0ih
Et CAc. tThte gc@ 'Bﬂﬂng)g@t@ﬂé ctmw@t smivetic df idedetbysr cWS%prﬁé iuh«ﬂ?r ed aRd
concentrate e crude m X u chr omat ogr aphy
(20% Et OAC/SH’é%PéFn‘é?)m{OBS &re! ltnﬁﬂlﬁ'mﬁﬁﬂg H@ﬁi@g@ y%‘fé)ﬂrﬁ ﬁ’é’f’%?ﬁceséar bani ¢
acid tert- %‘ﬁ)ﬁélcoﬁéﬁﬁﬁdlﬁ@ar&ﬁe 81 wBR %od it&?&&kcﬁﬁ@ty%z@@l’diiv) on of

trans- (4- et hoxy cycl ohexyl ) -nethyl-carbamc acid tert-butyl ester (445

ng, 1.83 mmol, 1.0 eq.) in CH2C12 (2 nlL) at roomtenperature was added
trifluoroacetic acid (2 n). After stirring for 2 h, the reaction mxture
was concentrated to give 61 (G%Fa@@zﬂl‘c ains residual TFA). 1H NMR
confirmed the structure and the p oduct® was used without further
purification. [0224] A ternatively, coépound 61 may be prepared accor di ng

to the foll ow ng scherre 116. WO 03/ 96 PCT/ USQ3/ 0366
TPAP, NVD HARBAS!  THF, ToAg Epspenonaiprsy Zﬁgﬁﬁ(%&&hﬁx 6‘%6%%’1 3 [0225]

Thus, oxi datdsen aﬁﬁntéqﬂ’éaia&qwthw&bg’a@mcsb aﬂ@dQ%FSSGhﬂgt abbamﬂ,mdo ¢d.pins  (e.g.,
TPAP, NMO) maswtable Sol vent m Elyhfﬁﬂg chl.ori 5079!Q¥Zthe

cor r espondi @{ﬁ(@t@ﬁé“f@d&?’%%ﬁdﬁ a??eﬁ‘ﬁd% YOS afiéne under
sui tabl e congdiyt iA®RSstftfin® for 2 WRAdMhTh E’rﬁxtu%%(v@%}:@to (Nlﬂihd Hirrkilfyr gi ves

access

30 min. The reaction was quenched with sat. NH4Cl and the separated aqueous layer
was extracted with EtOAc-hexanes (1:1). The combined organic extracts were dried
over Na,SO,, filtered and concentrated. The crude mixture was purified by silica gel
chromatography (33% to 50% EtOAc/hexanes) to give (4-cis-hydroxy-cyclohexyl)-
methyl-carbamic acid zerz-butyl ester (391 mg, 67%).

[0227] Compound 62 was prepared from (4-cis-hydroxy-cyclohexyl)-methyl-
carbamic acid fert-butyl ester following the same procedure for the preparation of 61

from (4-trans-hydroxy-cyclohexyl)-carbamic acid terz-butyl ester.

o)
63
[0228] To a solution of (4-cis-hydroxy-cyclohexyl)-methyl-carbamic acid fer-
butyl ester (1.95 g, 8.52 mmol, 1.0 eq.) in DMF (20 mL) at 0 °C was added NaH (559
mg, 2.5 eq.). After stirring for 10 min, methyl iodide (3.9 mL, 7.6 eq.) was

introduced and the cooling bath was removed. After stirring for 5 h atr room
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to the corresponding am ne 61 with good stereoselectivity (i.e., trans).
HONH . CF3CO2H vv 62 [0226] To a suspensi on of

met hyl - ( 4AW0X0/08%60¢ ohexyl ) -carbam ¢ acid tent-butyl ester PCArUSosI0BH6rEdi at e
for the preparation of 58 and 59, 580 ng, 2.56 nmmol, 1.0 eq.) in THF (8
m) at -78 SEWEE hfdntieed itMre@bititi (P8 D), Hilred for 15 Fhin 2. 2
eq.). Afterq;s rr|n ? §g l»vﬁ 1:'léhe reaction mx(turemwas f\z/var?re to 0 C and
stirred for an@@ﬂwuemvvlﬂfh@‘c N&REt i Blre mixdure wken ehicastedi with BRQAC-hgnaes (kY t he
separated agyeous.|ayer —was ract Joedirated NE

conbi ned or g‘i‘ Combl °F aglcwe}I gé%lr“l% gedgged%‘;e? ﬁgﬁ%&fﬁﬁéﬁ% gur?eg en?ﬁa °

concentr at ed‘heTbmde: rmxdmremwas upwifisd sbyp wsilichi g @yoma’ttbgrelahygéw% ctar 3¥at ogr aphy

33%to 50% /h 4-cis:h
ot hyl - car bAIPSRERESY &b EvBUEs S SRR R Brtuslng 62 ves
prepared frepief d-7ig84vyyr oxy- cycl ohexyl ) - met hyl - car bam c acid tert-butyl
t foll th d f t
(- trans | 1y WERky- oy cRoeRg Yo 4F BAmRem BT PR E By S drmia 800,
[0228] To a :sebifl @smerqi 7% ¢|1§11|11M@i[ @.E)éqQMﬁKDI}@l&)(H)mIDPKthybmaanﬂmmue aci d

tert- butyl ester , 2 at 0 C was
added NaH (5992 ﬁﬁimﬂu@m@ﬁﬂ? 3015&1(4 é‘?L)st‘ArfFeﬁ ng? & 31%11% fear‘?B‘B‘LW‘tFTSm de (3.9
m., 7.6 eq. )Wéé@ﬁncehﬂété@t@%&‘éja 06k $108uct OQhis g%db&t%smolﬂfmv(ﬁ%dﬂfmer
stirring for h atr room 117 03/ 057696 PCT/ US03/ 00366 terrperature
the reacti onnMa@ldq‘M@h%éfﬂh\ﬁﬁltt Nar@:ndAarLy 1Thy aqupos laysrovascborlppxtiastedi n - and
diluted wt C QfiGrdaenanes
(1:1). Thehﬁlgfé)ﬁcr%?ﬁ %hggﬁgblﬁféﬂgir?%%m%f gx&é&?g%&go\y‘gr N%aszaé’m filtered and
concent r at ectonceiitwed:tomﬂﬂ@ freiexmimeed 30 & 2 gu 0% cantpips widpdl£Hbl).chr omat ogr aphy
(10% to 25% EtQAc/ hexanes) to give
(4-ci s-nmet hoxy-cycl ohexyl ) -nmet hyl - carbam ¢ 3 'dztert butyl ester (1.73 g,
84% . [0229] To a sol ution of gr(4-ci tNyaxy/- cycl ohexyl ) - met hyl - car bami ¢
acid tert-butyl ester (1.73 g, . o =0 eq.) in CH2C12 (4 nlL) at
roomtenperature was added tI’IfFFGJOI’O&Cé'[ICNQ.CN@ (4 nL). After stirring for
3.5 h, the reaction mxture was concentrated to give a crude product. This
product was dissolved in CH2C12 (50 i) and 'washed with sat. Na2CO3 (40
m.). The aqueos | ayer was back extracted w th 5xCH2C12. The conbi ned

organic extracts were dried over S filtered and .concentrated to give
free anine 49230 12 oA miEeg 0 %%n(togﬁgpslcﬁas}roﬁ?e?r diEeper t.hyﬁmme% )

and any one of amine from 21-63 or other commercially available primary or

secondary alkylamine (3-10 eq.) in dichloromethane was stirred at room temperature
or at 40°C for several hours to five days until reaction was completed. The reaction
mixture was concentrated and the intermediate product, either with or without
purification by chromatography (EtOAc/hexanes), was dissolved in 1:1 mixture of
dichloromethane and trifluoroacetic acid (0.05 M) and stirred at room temperature
with or without anisole (5-10 eq.) for 3-4 h until reaction was completed. The
reaction was then carefully quenched with sat. NaHCOs, extracted with EtOAc until
there was no product detected. The combined extracts were dried over NaySOs,
filtered, concentrated and the product 64 was purified by reverse phase HPLC
(MeOH-water).

[0231] The following procedure has been used for aromatic amines (Rr and/or
Rg=Ar). To a solution of N-ethylaniline (47 pL, 6 eq.) in THF (1 mL) at 78 °C was
added nBuLi ( 148 puL, 2.5 M in hexanes, 6 eq.) followed by HMPA (200 pL) and
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NH2 RF111_/ ~N NL Ro HMNMNH | 64 [0230] A mixture of 18 (0.01-0.1
M 1.0 eqg.), diisopropylethylamne (5.0 eq.) and any one of am ne from
21- 63 or wphaswesmercially available primary or secondaPgTalkyd@Ens ne
(3-10 eq.) in dichloromethane was stirred at roomtenperature or at 40C

for several (o4 &0 ﬁlinveAda%}ﬁ%oﬁJBf T (Maagét 0062 WaSioly IEEt @(f. mThevas eact i on
m xture was concentrated and the inter late product, either with or

wi t hout puﬂﬂﬁqd@%dlbdﬁl%wgéﬁﬂbﬁﬁ Ot mbhyAfter BapIn e by reagied BEEYs| ved in
1:1 mxture of r%ug{cﬁgﬁ QhRneL Ii@ﬁ%@?‘r{% lhfL)f LURERAREN FCAE (e Q5the and

stirred at roomtenperature wth ‘or W't hout ani sole (5-10 eq.) r 3-4 h
until react |emimamawercdmp<ﬂ evadNa:30w filtered,cronemmtroisd and s reedust ey RP”(?G nched
Wi th sat. t éﬁ’ﬁ&%d% aRA QELSIE

det ected. THE @%’%&gﬁ th)tt(b&lg gl}l e{o?'d(%aerﬂlﬁ‘[ﬁ£ i : filtered,

concentr at e@l(mnm)tm qmsoﬂdcd:tn 16U mivetsre i dichiogwndhyane év@trﬁblomﬂ%lé apipL(E
(I\/EO—l-vvater) 3 The fol rocedu matlc
am nes (RF % H—?ﬁi%r Omﬁfn%raso lr}tl oﬁﬁje {eﬁﬁ{i&@ Jgﬁgér?ﬁ ?e%&eh ((ﬁ{? ‘ﬁ{e&)

THE (1 nl) &hth— &8 NaHER;, eﬁchdted wiBLUxEtQAd48he porﬁblﬁe kktragtsheoradaed oBreq. )

111520, 01 A8 G0 B A IS ELRL 0

i nt r oduced PLIA MBOXg-waker) THE (0.3 ni). After 10 min stirring, the
reaction mxture was quenched with sat. NaHCO3 (15 nlL), extracted with
3xEt OAc. The conbine extracts were dried over Na2SO4, filtered,
concentrated and the product was purified by iy omat ography (Et QAc) to
give an intermediate. This internRdigfe.and | sole (100 L) was dissol ved
in 1:1 mxture of dichloronetRg 3 (lorsacetic acid (2 ) and
stirred at roomtenperature 3 h.y Th elcti gfwas then carefully quenched
W th sat. NaHCO3, extracted vthQG4xEt oAg. € Nionbi ne extracts were dried
over Na2SOM4, filtered, concentrated and the product 64 was purified by
reverse phase HPLC (MeOHwater). NH2 65O RFNLI_\/ ~~NIlo~ N

[0232] Diisopropylethylamine (1.6 eq.) was added to a solution of 20 (0.03-
0.05 M, 1.0 eq.) and TOTU (1.5 eq.) in DMF at room temperature and stirred for 15
min. To the resulting mixture was added any one amine from 21-63 or other
commercially available primary or secondary amine (1.5 eq.). The reaction mixture
was stirred for several hours to overnight until reaction completed. The reaction
mixture was concentrated and the intermediate product, either with or without
purification by chromatography (EtOAc/hexanes), was dissolved in 1:1 mixture of
dichloromethane and trifluoroacetic acid (0.01-0.05M) and stirred at room
temperature with or without anisole (5-10 eq.) for 3-4 h until reaction was completed.
The reaction was then carefully quenched with sat. NaHCO3, extracted with EtOAc
until there was no product detected. The combine extracts were dried over NazSOa,
filtered, concentrated and the product 65 was purified by reverse phase HPLC
(MeOH-water).

[0233] Compounds in the following table were prepared either following the
preparation of 13 or 64 or 65.
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RG HNY , NH 65

solution of 20 (0.03- 0.05 M 1.0 eq.) and TOTU (1.5 eq.)

[0232] Diisopropylethylamne (1.6 eq.) was added to a

t enper at UWe oan876s¢ i rred for

one anmi ne from 21-63 or ot her

15 mn.

in DMF a

t room

To the resulting m xtrarasassosaclded any
comercially available prinary or secondary

amne (1.5 eq. )~ kEreg tor hour]s to
overni ght until C(Qc Ct Pglﬁ[ﬁ!c ﬁ%‘&w@h a(ﬁt |B§n mxture s)conce ntrated
and the internedi ate produgt, either with or W|thout @?&Ahﬁat' on |by
chr omat ogr aphy |( Et OAC/ hexanes), was di ssolved in m re of
di chl or onet hane i fl ucroaceti c acid (0.01-0. OSM a red gt room
t enperat ure vm'th @1{1\# anisole (5-10 eq.) for 3-4 %ﬂ[ﬁ reagti on was
conpl et ed. The LS then carefully quenched with sat. NaHCCS,
extracted with # nt|I there was no product (detected. The conbi ne
extracts were dd ﬂﬂ over—Na2So4——FHeredi—eopeentrategd—=an fe—prioduct 65
was purified by reverse phgse HPLC ry. [0233H%unds in the
foll owi ng tabl ¢ were preparletB¥it the preparation of |13 or 64
or 65. 119 WO 03/ 4pcT/ Us03/ 0 d Structure of 64 or {65 M
(ES) # O/And | (ER # or 1HNMR |C#) H2HH NMRN 806094 TBSO N H HN .|N Y
806095 2 HNVR Ho N HHNf H2 361.4 (I\/HH)\r 806[123 GN N H TNH NHZ 404. 3
(MtH) 806136 411J N N
806095 Ha "H NMR
HO -
Y
H HN
361.4 (M+H)"
806123 O \ 4
~ N2 | 404.3 (M+H)
N A —N
806136 | ~ o )
0 Nﬁ/NH
2 HNMR
N A\ -
806181 s() Y
H N§rNH
i e 4133 (M+H)
,[ :] H N
806221 | weo N St
% 465.3 (M+H)
N A _N
N/
806220 Qﬁ(o N
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O HN- NHY H "HNWVR 806181 J NHy NH NH2 413.3 (M+tH) | ~ H 806221 Meo H
N NYH H2 465.3 (MtH) N 806220 \ | NHNH Ily o 120 WO 03/057696

PCT/ USO3/W038651Mb2 409. 3 (M+H) 806224 H\ , N O N~NH NN NEZTANA3/@0364VHH)
806276 H N N

806228 N zN H N~ NH Y NH2 471.3 (M+H)

,NH MeO TI MeO MO H2

487.3 (MH) 80625 —reoHIN-INHNH2 7T N, Hy N5 H
NH2 411.3 (MrH| 806273 H VWNMT ™300 5 GoR4ET
806224 - Y
/O Nﬁ/NH
Nz | 412.3 (MFH)
\ —
806228 | A, \ ¢’
) Nj/NH
e | 4713 (M+H)
T D \ N
806276 ):S M
MeOMeo NT
| 4873 (M+H)
MeO. N N —
| N
s06775 | wo? Y
MeO N
N [ 397.3 (MHH)
N A -
806274 ©/\‘ \ 4
Nﬁ/NH
NHe | 411.3 (M+H)
N A -
806273 5 | 9
H Nj/NH
N [ 398.2 (M+H)'
N —
806317 | A Nan W
™ [\l H NTNH
) | 4172 (MH)
H N N
806320 c/©A N N\ (.
Y
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NH2 398.2 (MrH) 806317 EN HN N H N- NH Y 417.2 (MH) _ NH2 ~ 80 6320 N'Y
NH 121 WO 03/ 057696 PCT/ US03/ 00366 CONH2 NH2 424.3 (MrH) SH N 806329 H
NT~,, NHWODMesNbR 497.3 (MrH) 806333 520.2 (MNa)+ N~ NECY/USbR0058d . 3
(M-H) 806336 NN H M, NH H2 397.2 (MrH) 806358 N k\ H N~ NH Y NH2 383.3

(MrH) 806359 G- (HN—H-NTNH-NHo#i2 2 (V) g7 N YO FN ' NH
CONH2 NH2 440. 3 (MkH) SOGEQSWNWZ Nﬁ%ﬁ@,”;'ﬁ%m - 10~N)
H \ N
N
H

~~ 806361 " N C~N %6%

GOZMe N | 497.3 (MHH)
+
806333 | N 520.2 (M+Na)

NH> 411.3 (M+H)+

N A -
806336 @jW“

f | 397.2 (MHH)

806358 Van\
H N\\rNH

N | 383.3 (M)

N N\
806359 gHMN

¥ | 462.2 (M+I)
806363 | nay N

@\)C\ONHZ NH, 440.3 (M+H)+
806362 “m—C(N

CONT, N, | 479.2 (MHH)

N A -
806361 ©:\¢ “m—g“
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H1 122 WD 03/057696 PCT/US03/ 00366 NH2 369.2 (MrH) 806368 HN N H N, ,
NHMeO 2 495.2 (MH) ~\"9% 11 806372 OH NyNH N'2 499.2 (MrH) O\ | N (
% N 8063WB 0®056b6 NH F NH2 483.2 (MrH) N 806374 O H NNH REZ/B830B6§ M-H)

N 806375 1 i NHN " NTNH NH2 363.3 (M-H) N 806383 N N H N~NH 0 512.2
(MrH) NH2 N 806393 NN NYyNH-O— N2 411 2 (Wrirg SORARRNF T |H \ N
433.2 (M+Na)+ N,,, NH T 1@\ NH2 569.2 )
806368 H > N
N
Ho NGUNH

7| 495.2 (MAI)

MeO N A —
AR
806372 \@p HoN

o} §rNH
ReVSh e | A092 (M
806373 I H o
- i [ A2 (M)
v\t
806374 ©YQ JESS
W | 384.3 (MAH)
I\ INI N \_N
806375 | “oN N
N\YNH
N | 363.3 (ML)
N N\ —
806383 YI“@Q@“
H Nﬁ/NH
l 512.2 (M+H)"
Oro NH,
806393 ) e
©/\| A NYNH
0 v, | 4112 (M)
N _
so6a02 | (J | VN | 4332 (MHNay'
NeNH
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WD 03/ 057696 PCT/ US03/00366 0 NH2 397.1 (M+H) 806417 / " N N H NyNH O NH2

469.2 (MFH) NN 806419 NH N NH “\' / [I" H2N O NH 511.2 (MrH) 806421
N H N N IwBlostesbs H2 411.3 (MrH) N 806435 e ' N N H N, PRE/USHR00SE . 3
(MrH) N 806437 H NYNH O NH2 452.3 (M+H) NI 806569 1, Nomi | i H N NYY NH

N O NH2 495.3 (jMH=—806609 H N HISTNHNFH2 425 g4 [ W ®7]IN Ove H
NTNH 124 VO 03/ 057696 PCT/\USQ3LQQIR6~ N [V 357 T (MEPHE)
H

806417 v 4

H ?NH

- j—\N \ M| 469.2 (MHH)
806419 QJWH
T

HzNIOO v |  S1L2 (M+H)

806421

N N\

H N
N A
H

N
©/\| Na NH
Y
N | 4113 (MAH)

OO

806435 m@

N [ 4113 (M+H)

sN \ /=
soazr | e
0 N | 452.3 (MHH)T

SReaSy

806569 @Nd e

4953 (M-O)

806609 N W

N | 425.4 (M-H)

r\Il ) \_N
806610 N
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N O 496.3 (MH) NH2 806647 H N H N NH O NH2 454.3 (M+rH) 806653 \ N H H\
NN NH .~ O NH2 409.3 (MrH) 806671 H N H NTNH MO p N H NVR 806781 N H
[/ N\, NvOoblobyehH Y NH2 509.3 (M H)- 806790 NH N I/ N \eCF/usopoddedN NH \
HHNW ~NONH 806796 0 HN N H N-NH H 496.3 (MrH) Op NH2 806820 H \
\' NN HNNH 125-W5 037057696 rm,u US037 00366 Cl N HWNES 806839
N N HNT, NHO |NH2 467. 2 (I\/I+Na~)/I m964§(1\@+
806647 J\@Q_Q
N NH
0 NH, 454.3 (M+H)"
COC
806653 | (3 y M
NaNH
T
/Og\ 0 NH2 409.3 (M+H)+
806671 _H ’: P
H NYNH
Meo% 5 Ny "HNMR
806781 | N r: LN
©/ ) N NH
T
NH; 509.3 M-H)
SNH H AN \_ N
806790 OJTN N
/\é o) N\TNH
H "H NMR
/N\EO o N,
806796 N a
N
H Y
H N\TNH
N o, " 496.3 (M+H)"
806820 N I: C N
H NG NH
T
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cl N 806840 N \
397.3 (MH)

N HNNHO NH2 445.3 (M+H)
806842
(M-Na) + NVONBIB4626 3

N\ 806841 cl N
N N 11C H NNH O NH2 483.3 (MH)
3.3 (

H NNH NH2
806843 F H N 505.3
806844 N N 385.3 (M+Na) + HPHRTXUSBBA0366 H 496. 3

6 M+H)
(MHH) O NH2 806860 NHN N H N-NHH ’I-\I NI\/R\~N O O NH 806874 NHNN H
I_\ITNH coJ 126 WOO3F6576967PCEUSEI 00366 H HNYR V44779 cmm&ywb NHN N
N N\ -
806839 d' YW
H N NH
T
- 9 NG | 467.2 (M+Na)
N _
sesa0 | F | Lty
NTNH
Q NH; 4453 (M"'H)-r
N _
so6sdl | | A
NTNH
e 397.3 (MHH)
806842 ! N A
H NTNH
J@i@ e | 4833 (MHH)
806843 |- A M 5053 (MAHNa)'
NTNH
N | 363.3 (M+H)"
0] N\ -
806844 ON Van Wi 385.3 (M+Na)"
H N\TNH
\/n\ioo N 496.3 (M+H)"
806860 N SN
: N. NH
T
N0 " HNMR
[o] H NTNH
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HNT, N\HO NH2 'HNMR 806878 NN N HNT, NHF O N2 HNVR / | N\ N\ ~N
806899 % H NH O N NH NH2 H NMR 806900 N yO-N N p H NNH O NH2 497.1 (M+H)
806901 F WOB3MSTebs 0 H\ /N N 'Y NH NH2 377.3 (MrH) O 806902/USoMbNGO H NT,
NH cl NH2 431.1 (MeH) (=

T

I NNHNNH 12
Cl NHNNH O NH

")7 \AD- N

FaY milw j

NN N 806903 H N\ NH NH2 431.2 (MHH)

N 806904

Vi UO

D 441.3 (

806875

UJI
Mt

M

431 AHNM)R NT

N 806905

806878

"HNMR

806899

"HNMR

806900

"HNMR

806901

497.1 (M)

806902

377.3 (M+H)"

806903

311 (M)

806904

312 (M)




806987 Meo H N NH 463.2 (MrNa)+ O NH2 343.3 (M+rNa) 807014 HN N H NTNH O
NH2 H NVR N 807139 N N Ovwe HN NH NH2 427.3 (MtH) N N - ,1 807140 MO I H
N Y NH M2QoO3mb1296163. 3 (MrNa) 807183 N 441.3 (MrH) + H NPRHUSeSNMR 427. 2
(MtH) 807240 N N H N~NH 807377 NH2 HNVR\ N\N F30/ NHN /NH 128 WO

03/ 057696 PCT/ USB3/-06366— 807392 —F3E—N-N-Z—H-NNMR TNt 807400 NH2
HNWVR 114\ N\ \ / NL\ wa D Thg (MHED)
806905 | o A
T
o we | 4413 (M+H)"
N A -
306087 | weol | | 4632 (M+Nay'
Y
o NG, | 3433 (MANa)'
807014 \ >
H NTNH
0 NH; "H NMR
N N\ . N
807139 ©A| N \
OMe N« NH
T
NH 427.3 M+H)"
@AT Vet ( )
807140 | vo e
Y
o O e | 4633 (MiNa)®
N _
807183 @A' UM | 4413 (VR
H N _NH
T
VO v | 4272 (M+H)
OTCC
807240 l N N\
H N NH
T
807377 NHz "HNMR
o
Fec H N_NH
Y

128



(VJ'ITvNT A\ / NNH HHNT Trans racem c¢ 807399 HNH2 HNWR C-IvN Il \ \
NN HHN-NH C s racemc 807447 HNVR NH2 [aN N N H NT, NH 807448 NH2
H NVR Nwow3ms™9e H N NH 807449 17 NHS HNVR N i i N HPNT/UShA00366 807450
NH2 481.1 (MtH) N/ OCF3 H N\ NH 807451 | NH2 481.1 (M+tH) F3CO N H NNH

807452 NH2 465. 1—(—%&7 AT NN HNNH 126, WO 0371
PCT/ US03/ 00366 392 IFI:C\E)B\:M TP INVIR
| N _
H N\ NH
807400 M "HNMR
[ :[ / N
807401 m "HNMR
[ I 78
N\ NH
Trans racemic
807399 M "H NMR
@Q &
H N\ NH
Cis racemic
807447 Q NS "TH NMR
N N Ny
N —
H N\ NH
807448 M "H NMR
h/©ﬁ N\ NH
807449 O W "H NMR
N\ NH
807450 NH2 481.1 (M+H)"
N N N
N —
OCF;4 H N\ NH
807451 481.1 (M+H)"
N\ NH
807452 N”Z 465.1 M+H)"
C|/(>A m N—NH
Cl X
T
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807453 NH2 H NMR N , F
NH 807457 F NH2 H NMR N N
NH 807459WG,03/0579¢ NH2 H N

-0:\V/ \N N -

I NH2 H NVMR CT!

~N N H NT, NH 807454 NH2Z HNVR N/ \N N - H F NI,
N HNNH ~ 807458 CF3 NH2 H NVMR N N N H NT,
MR N/ C H N-NH 807460 F3CO NPRTABL3/00360M-H) N
H NTNH 807460 NH2 1H NWVR "*'"r'N4\ N N- HMN NH/ 807463 s
rRON4es O T T N HNE RN TNVR—BE7RRRR 3/ N
OO
H NG NH
T
807454 NH; "H NMR
Saavas
F H NTNH
807457 F NH, "H NMR
N YA
SARGTa
H NTNH
807458 CFs NH, "H NMR
@AN N\_/
| N N
H NTNH
807459 o NH2 "H NMR
[CRRaCeLa,
Cl H N\TNH
807460 FaCO NH, 481.1 (M+H)+
OO0
H NG UNH
T
807460 NH, "H NMR
N N 74 \N
o\l) N N\
H N _NH
807463 s NH, "H NMR
CO IO
H NTNH
807464 R e NH; "H NMR
CEW U0
H NTNH
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c
H
H
/

NH
" HN

\ NHNT, NH 130 WO 03/057696 PCT/ US03/ 00366 807465 ca- NH2 H NMR N
NH 807466 NH2 H NWMR CCN NN/ - HMN NH / 807467 ~I NH2 H NVR N N
NH 80woadd/o8td2c H NMR N\ / ' N N/ N H NNH 807497 NEZTHSHVGI3BG H N
807498 1 ( NHa HNVR N H NNH 807.505 NH2Z HNVR N NN H NNH 807506 NH2
MR NI \ / 0]7!485I\II\| ci/oac —NH2—H NMI-\J(H;_ THNMR
Il\l N N
N _
H N\ NH
807466 @ M "H NMR
N\ NH
807467 "HNMR
N ﬁ N\ NH
807469 Oﬂ M "HNMR
N\ NH
807497 M "HNMR
N\ NH
807498 ““2 "HNMR
ooy
H NTNH
807505 NH, "HNMR
sapeatel
O H NTNH
807506 NH "H NMR
@“N N N\
N \—
[ j H N NH
T
807528 ~© NH, "HNMR
{ NS
H N NH
T
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~NI'\'/ N HN- HN /NH 131 W 03/057696 PCT/ US03/ 00366 807531 NH2
"HNMR A\ | %N\ / N HN,,, NH 807532 NH2 "HNMR N H N /NH 807543 ~I NH2 H
NVR \ N \we 03/05896 H N~ NH 807544 NH2 1H NMR N N N H N, PRHB076x8 NH2 H
NVRy N N CNHM/NH 807549 I HNWVR NH2Z N N H NNH 807550 NH2 H NVMR N

NLIND

N 21 N W Y AL “"'_ l _~
H N/ NH 807562 g et YR N T TN N = H N W(b/l FRVRNWR 1~ N N
H NTNH
/4

807532
TR
N
H

NH;
Na NH
Y

807543 NF2 "HNMR

"HNMR

807544 NHz "HNMR

807548 NHz "HNMR

807549 O "HNMR
NH,
N N\
O H N« NH
' T

807550 -0 " T NMR
Frond
a

H  N._NH
\r I
807562 NF; H NMR
O N \NVZRN
g
N«  NH
Q T
807571 Nz "HNMR
jeapeasa '
Ne H N\_NH
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" /NH 132 WO 03/057696 PCT/ US03/ 00366 807573 NH2 387.3 (MtH) N\

N - HNNH 807586 NH2 HNVR N NN HNT, NH 807636 NH2 ' HNMR N
oH3ms76biH 807649 NH2 H NVR N N J N H NT, NH 8076@0TNISE3/063bVR N \ N
/ 807662 I NH2 HNVR N N HN, NH 807663 NH2 HNWVR N N H N NH

NH2 [HWR A TN NF [ 387.3 (M+H)"

807586 OU " "H NMR
N

807636 NH2 "H NMR

807649 CL NH, "HNMR
N

307660 N NH "H NMR
N

807662 NH "HNMR

807663 /L NH "HNMR
N

807703 NHz "HNMR
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N HMN NH / 133 WD 03/057696 PCT/US03/ 00366 807704 NHZ HNVR N N H N
NH / 807748 | NH2 HNVR NN H M/NH 807749 NH2Z HNWVR ~-NIT \ N/ N O~ NH
N/ NH 80AWBD3smeNH2 H NVR O NI \ / ~N N - H NyNH 807754 PRIHAISEB/0M9B N N
HN NH/ 807758 NH2 HNVR N N H N, NH 807762 HNVR ONHZ aN N NHN

/ NH 807704 . NHZ 1]:'1 NMR
<N

807748 M "HNMR
807749 %ﬁ? M "HNMR

807751 )COSQ ‘ " "HNMR
N

807754 CL NH, "HNMR
N

807758 O\ NH; "H NMR
N

"HNMR

807762 | |°
O\/\b\ NH;
N N N

807779 O\ NH, "HNMR
N

807794 NH2 "HNMR
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807779 NHZ HNVMR NH/ N HCI N _ HNT, NH 807794 NHZ HNWVR HO _IP N\ \
/"\' N N HOHC HN,NH 134 WO 03/057696 PCT/ US03/ 00366 807836 o NH2 H
NVR N\ wo/o3dbst96 H N NH \, 807862 71 NH2 H NVR \ 0'-~N PHTNB)3/036807876
NH2 HNVR NN N HC H NNH 807892 NH2 H NVR NN F2HC N H NYNH 807920 ~I

HNVR p NH2 N 807836N N NH WWNMR
/ \
N\ NH
807862 NHZ "H NMR
C,\l N/ N\
N _
H NTNH
807876 NHz "HNMR
TR
© HCl H NTNH
807892 NH "H NMR
/O\' N_? N
FoHC N N_NH
\r I
807920 ;\Q HNMR
0 NH,
OO
H NG NH
T
807930 NH, "H NMR
/QN N/ N
HO N =
H NG _NH
T
807931 NH2 "H NMR
N N\ 74 \N
H _
OH NTNH
807952 O\ NH, "HNMR
H N\(NH
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NI '\ N HO-u NHNT, NH 807931 NH2Z HNVMR N N OCH H NT, NH 807952 NH2 H
NVR NNN HN NH 135 WD 03/057696 PCT/ US03/ 00366 807956 NH2 ' HNVR L\
(;)L" N OWON3/ost6bil, NH 807962 NH2 HNMR N1 \ \ ~ N N - FCHNS03/603807977
NHZ H NVR NN H NT, NH 807978 NHZ HNMR ON N N - H NTNH 807980 n NH2 H
NVR NV \ ~ NN 8'6’79%8050 O 0 NHZ H NVR NH, "HNMR
'I" N N
o) N —
H NTNH
807962 O\ NH, "H NMR
N AN 7 \N
aheals
H NTNH
807977 Q NH, "H NMR
fl\‘ N N
N _
H NTNH
807978 Z} NH, "H NMR
O rl\] N 74 \N
N N\
H NTNH
807980 CL NH, "HNMR
SO
N _
808028 @\ NH, "H NMR
’l“ /2N
N _
H NTNH
808039 NH, "HNMR
N \NE/ZRN
N _
H N\TNH
808069 g\ NH, "HNMR
’l‘l N/ N
N ——
H N NH
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NN HM NH / 808039 I( NH2 1H NMR N N GN\ L\ H NNH 808069 Q NH2 H NMR
NV ANNL' HN\VNH 136 WO 03/057696 PCT/ US03/ 00366 808078 NH2 H NVR N
\' \ / N Wo/osms76b6 H N 71 \/NH F 808079 NH2 H NVR N | N [RCTHRISMB/00866 /

808084 NHZ H NMR N NN H N-NH 808086 F HNVR F -t"NNH2 N HN /NH
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N\ / N HN HM/ NH 808107 NH2Z HNVR N\ / N OHN- H NTNH 808151 NH2
HNVR N NHM/NH 808153 NH2 HNVR J I N/ J N HM/NH 137 WD 03/057696
PCT/ USO3/W0386519NVR 808164 NH2 H \ \\ H 808247 Meo. -aNPRHEAUSEB/MSES N N H

NNH 808254 i |

NH2 H NVR N N N H NaNH 808255 NH2Z H NMR N H NaNH 808283
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N N H NaNH 808312 H NVR NH2 N N H NaNH 808313 ON HNVR NH2 N HMN NH /
138 WD 03/ 057696 PCT/ US03/ 00366 808346 NH2 "HNVR N _, N NHMN NH / 808347
17 NH2 HWbR3ms76b6 | / N -\ CHN '"NH "$O ~I" 808355 NH2PETNISB3/M360N N O H
N, NH 808356 NH2 1H NVR N or NN HNY T NH 808364 1HNWR ~ | N NH2 N
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T
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N H N~NH 808365 N NH2 "HNVMR N H NNH 808371 |7 NH2Z HNVR N N H N/ NH

808387 71 NH2Z HNVR N N\ NH / CF3CO2H H N TI 808548 NH2 H NVR \ / ~N

~N

I N H N Wb 0360576389 WO 03/ 057696 PCT/ US03/ 00366 808661 N PHMNVRoMB66 N N H
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HN 'NH 808675 HNVR oa NH2 co NN H HN /NH 808702 N I 'HNWR

N N HNNH 808833 7 NH2Z HNVR NN I(:~ HN NH MO 808836 Mo~ Nﬂg HHﬁll\/R
N N H NvhH3ibieps 808984 NH2 / N - N N H NNH 140 WO ORCOBBREDE366

PCT/ US03/ 00366 O NH2 N\ ~2N O N, NH H NT ER-806286 [0234] Diethyl
azodi carboxylate (9.1 L, 2.0 eg.) was added to angol ution of 17 (20 ny,

0.03 mmol, 1.0 eq.), triphenyl phosphi 5 2.0 eq.) and I m

), ) . pht hal i m de
(8.5 ng, 2.0 eq.) in toluene i) 00 igrature and the resulting
mxture was stirred for 19 of MON M={ure was concentrated and
the intermedi ate was H N NH

T

ER-806286
[0234] Diethyl azodicarboxylate (9.1 pL, 2.0 eq.) was added to a solution of
17 (20 mg, 0.03 mmol, 1.0 eq.), triphenylphosphine (15 mg, 2.0 eq.) and phthalimide
(8.5 mg, 2.0 eq.) in toluene (2 mL) at room temperature and the resulting mixture was
stirred for 19 h. The reaction mixture was concentrated and the intermediate was
purified by chromatography (30% EtOAc-hexanes) to give 19.3 mg (81%). This
intermediate was dissolved in 1:1 mixture of dichloromethane and trifluoroacetic acid
(2 mL) and stirred at room temperature for 2 h until reaction was completed. The
reaction was then carefully quenched with sat. NaHCOs (15 mL), extracted with 7x10
mL of EtOAc. The combine extracts were dried over NaySOy, filtered, concentrated
and the product was purified by reverse phase HPLC (MeOH-water) to give ER-
806286 (2.4 mg, 24%). MS (ES) 423.2 (M+H)".

F4C
O N / \N
N —
H NTNH

ER-806287
[0235] Compound ER-806287 was prepared from 4-trifluoromethylphenol
following the same procedure for the preparation of ER-806286. MS (ES) 438.2

(M+H)".
@\ NH
S N_ 7\
N —
H NTNH

ER-806311
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purified by chronatography (30% Et OAc-hexanes) to give 19.3 ng (81%. This
internediate was dissolved in 1:1 mxture of dichloronethane and

trifluorosoesiosreaci d (2 inL) and stirred at room tenper atamashoods h unti |
reacti on was conpleted. The reaction was then carefully quenched wth sat.

Na_HCCB (15 extragted with 1 I%Qﬁ? 5 iginexbpacts were
dried over @&M fi tlgre ,Bc%%)ge%% rrdz;g[?gémgand ,hcng&ffg uf:t?ywalsn )éu'ri fied by
2 S\éer2 s(e Nﬁk;{)aseL,FﬁL@.)(dvﬂCﬂﬂovmle}()lot@, §isves )HR-DMEEP danlpatgopsy temppigturens ( ES)

: +.  F3C NH2 N - ER- | GosRee ER- 806287
was prepar ec}wfsrSgﬁ?:ﬁeé\llFI rrtl“%l(tli}F'or;ﬂeﬁ[e%?cgggr%‘gﬁre?g]?%gﬁc%gﬁﬁemsarre péri]%gedure for
t he prepar atchermandgrépRy §BB2 BB0AMBexaES) tol &8¢ 2n irfttvieiliate IAFizng (9234) NThISNH

ER- 806311 141 WD 03/ 057696. P 3/.00366 6] - PAge 12.5 :
0. 018 mrol ) TG TRYIEE YT Ana N0 o one! TEET gy iR dihel 1610 17
5.5 ?_C]- ) in atlaﬂ/ﬁriﬂﬁbﬁadaﬁé aéill (2 agll) Arelnpiered tati reom erspesdtine rfed 46 orint idedays. The
reaction m xture was concentrated an rifi hr t oqr 30%
Et QAc- hexand8j°UPd Vﬁﬁs\fgerhﬁarf’ﬁl{l% rqH‘érH:g%{f @Hgl{zg.ag lﬁ%{&(%’z 6)@%. H@E?%X%g?t%?g%{ tr}rll(adi a('z e
?pidf fm Io sol e éxﬁQ@Aéc_) "élti\é(ﬁg&nnlﬁi)leséwﬂg&’tﬁdvekd?dﬁédlovﬂi Xey§08, filfereti, chlcontoret siine  and

uor oaceti c aci ] and stirre o, Q0 ratur in. Th
reaction washe H@HU%MPW@@WM%TW%?{%?&%%% tf’l%veﬁ@#{%g r;nc'? ed ©
with 7xEt ..5%}]%5%9;1@5@@)@35,@%@)@@ dried over Na2SO4, filtered,
concentrated an the product was purified by chronmatography (5%

(I\)/EO—!—NE}\IOQC) to give ER- 806311 (4.5 ny, 65%. MS (ES) 386.2 (MH) +. NH2
_r NH,

O -

N
H N _NH

T
ER-806355
[0237] Methylsulfonyl chloride (9 uL, 2 eq.) was added to a solution of 17
(40.5 mg, 0.058 mmol) and diisopropylethylamine (100 uL, 10 eq.) in
dichloromethane (1 mL) at 0 °C and stirred for 30 min. 4-hydroxypiperidine (30 mg,
5.0 eq.) and DMF (0.5 mL) were introduced and the reaction mixture was warmed to
room temperature and stirred for 2.5 days. The reaction was quenched with sat.
NaHCOs; (10 mL) and the separated aqueous phase was extracted with 4xEtOAc. The
combine organic extracts were dried over Na;SOs, filtered and concentrated and the
product was purified by reverse HPLC (MeOH-water) to give an intermediate (25 mg,
65%). This intermediate was dissolved in dichloromethane (0.5 mL) and treated with
TPAP (5 mg) and NMO (20 mg) at room temperature for 10 min. The reaction was
quenched by addition of water and NazS,0; extracted with 4xEtOAc. . The combine
organic extracts were dried over NaySOy, filtered and concentrated and the product
was purified by chromatography (15% EtOAc-hexanes) to give an intermediate (13.7
mg). This intermediate and anisole (100 pL) were dissolved in dichloromethane (1
mL) and treated with trifluoroacetic acid (1 mL) at room temperature for 4 h. The
reaction was then carefully quenched with sat. NaHCOs (15 mL), extracted with

4xFEtOAc. The combine extracts were dried over Na,SOy, filtered, concentrated and
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H N~NH ER-806355 [0237] Methyl sul fonyl chloride (9 L, 2 eq.) was added to
a solution of 17 (40.5 ng, 0.058 mmvol) and dii sopropyl et hyl am ne (100 L,
10 eq.) iwoO odiogtsber onet hane (1 nL) at 0 C and stirred for PBR/USNII00366

4- hydr oxypi peridine (30 ng, 5.0 eq.) and DVF (0.5 nL) were introduced and

t he reacti oniprddutewNBsuritRa ragzqievuafge ﬁ@@mm@mm@mwﬁe el givt ERLGUG35r 2.5
days. The reaction was quenched ﬁé 60%1 and t he separated
(tnE6oflg

aqueous phas&-4hEe é@(’f’ff‘érctb@ﬂ si@PPh HWMPMS@TQG) &b A2 B act s
vere dried oygy 2"5‘@?(15@6 Hfz'zlﬂ)e.fs%ﬁ (@Qﬁ %07'21(‘(@%1)66 ¢4 sand) t7he (dd)rJQgi%ﬁd névas

purified by reverse C ( MBOH- wa givé an intermediate (25

65% . This i h2dfzid) é{t2§ (Mslélfﬁlséﬂiléé%@) Jﬁ$8hﬁ8$6ﬁ%£5’néﬁb (0.5 nL) and
treated with TPAP (5 ng) and NMO (20 ng) at roomtenperature for 10 mn.
The reaction was quenched by addition of water and Na2S203 extracted with
AxEt OAc. . The conbine organic extracts were dr dBd over Na2SO4, filtered
and concentrated and the produ NYTS By chr omat ogr aphy (15%

Et OAc- hexanes) to give an int e?/\ mgN This internediate and
ani sole (100 L) were dissol ved Th dich or(ﬂ*re (1 nlL) and treated with
trifluoroacetic acid (1 nL) at room tenperat ul f“Hr 4 h. The reaction was
then carefully quenched with sat. NaHCO3 (15 , extracted with 4xEt OAc.
The conbi ne extracts were dried over }nggﬁé?i fi I tered, concentrated and

142 WO 03/ 057696 PCT/ US03/ 00366 thed® t was puri fi ed by reverse phase
HPLC ( MeOH- wakes) to Qc@ﬂ@og%ﬁp%ﬁﬁﬁ@5(4 1(113 éO%un &ﬁ&fq fBCU ecﬁhlwae agde@p®)a 1H NMVR
(DVBO-do) S 2.35 (t I—? (t., J=6 Hz, 4H), 3.67
(s, 2H), 5.7%ltion Qii)thwfem‘?hol(f@ 11(]4)% 977 WO(%&P 39“—%? 90%{32 mLpatgoomy 7 g
(d, J=1.2 Hziembblhturd - FRe f@ulﬂﬂg‘%u?ture%@tﬁecﬁ@t 1. °CldPernidiiZeooled M dnr J N - N
HN NH ER-806401 [0238] Hydrogen peroxide (4 niL 30%in water, 3.6 eq.)
was added t oteEPeEBIrg tang rPOB?enffh‘iegerpBﬁ'@PliPh@“{elS‘@fofjlde ofrgm e | 1ysidus ¥akt i ¢ aci d
(12 nm) at ' o b&IRSh @ﬁlgﬁcﬁ asd 4 B&plcERtalb R FHIP&Wthé’\@éleﬁﬂrhﬂbEe%qre%Br 100 C
overni ght, co of to room gture and concentrat ed i onor phol i ne

sul f oxi de frtm preparetei defe 66'vasconmp‘}@t HR-BOGAILT veagn prehaed| frem dsdé@b col or ed

solid. Folloy.ng. gh%eslfﬂ%}ahe pmgggthrﬁ_zf(f%LNaWe preparation of 64, conpound

ER- 806401 was prepa rom 18 a
NH,
O AN / N N
N —
H NTNH
ER-806404
[0239] A mixture of 18 (5 mg) and benzyl alcohol (100 pL) was treated with

tBuOK (1 mL, 1.66 M in THF) at room temperature overnight. The reaction mixture
was quenched with sat. NaHCOQ; and extracted with 3xEtOAc. The combine extracts
were dried over NaySOy, filtered, concentrated and the crude intermediate and anisole
(50 pL) were dissolved in dichloromethane (0.5 mL) and treated with trifluoroacetic
acid (0.5 mL) at room temperature for 3 h. The reaction was then carefully quenched
with sat. NaHCOs, extracted with 4xEtOAc. The combine extracts were dried over
NaySOs, filtered, concentrated and the product was purified by thin layer
chromatograph (10% MeOH/EtOAc) to give ER-806404 (1.0 mg, 37%). MS (ES)
384.2 (M-+H)".
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Thi onor phol i ne sul foxide. M5 (ES) 417.2 (M+tNa)+. NH2 O NN H N, NH

ER- 806404 [0239] A m xture of 18 (5 ng) and benzyl al cohol (100 L) was
treated vwOoh3/05896OK (1 nL, 1.66 Min THF) at room tenper atarasovenné ght .
The reaction m xture was quenched with sat. NaHCO3 and extracted with
3xEt OAc. The conbine extracts were dried over Na2SO4, filtered,
concentrated and the crude internediate and anisole (50 L) were dissolved
in dichloronmethane (0.5 nL) treated with trifluoroacetic acid (0.5 nL)
at roomtenperature for 3 h. e reaction was then carefully quenched with
sat. NaHCO3, extracted with 4% e éxtracts were dried over
Na2SO4, filtered, concentrated and t Was purified by thin |ayer
chromat ograph (10% MeOH Et QAc) to gi we =R 4 (1.0 mg, 37%. M5 (ES)
384.2 (MrH) +. 143 WD 03/057696 PCT/ US03/ 0936 NN HM NH /

ER- 806644 [0240] To a solution of 5-iodoindol &(5.0 g, 20.6 mmol),

phenyl acetylene (3.4 nL, 1.5 eq.) and diethylamne (10 nmL.) in DVF (2 nl)
was added Pd(Ph3P)4 (120 ng, 0.005¢gdgoseand Cul (39 ng, 0.01 eq.) under
nitrogen atnosphere at cooling water both tenperature and the resulting
m xture was [92401r ed f Gp a3blution plbindoiadele (a0 2.6 mmed, Pheaylpeedrientds4di | ut ed
with sat. Na 3 : . 1 ﬁ,ﬂ;@@ nmbi ned
extracts mr@?%ﬂ'qggé%llewhﬁ ?[Pye%lgla, conrg%)ngésa?%@gﬁgh??ﬁé%r oduct
was purifi ednpy0.@israqiandGob(39 nid B.0leq)eolEnieshamwsehsye dsoglingavater
phenyl et hynyl - 1H-11i ndol e .41 98¢

5- phenyl et hytf{# [9eiPsE r%9’i1(£ glgrrﬁ%xynlgi %‘%uéle %%gﬁ%@gﬁ?@ﬁtﬁggﬁ’(’g} e egaug?'epar ed

f r om 5- phenytiet fydioch-vids- dilurdotvih fsal NaWiCOy (fhenlpy ededisdevithodxIhml of

preparation of 7 (jndole-1, 5-dicarboxyli.c a'dé—t - | E£lngo- met hyl
ester as an Bty comPRL AT eraBied oS fey@ge%eecg %lycent?ﬁé_ B
the product was purified by chromatograph (15 to 20% EtOAc/hexanes) to give 3-
phenylethynyl-1H-lindole (4.41 g, 98%).
[0241] Compound 5-phenylethynyl-lindole-1-carboxylic acid fers-butyl ester

was prepared from 5-phenylethynyl-1H-lindole following the procedure for the
preparation of 7 (indole-1,5-dicarboxylic acid 1-fers-butyl ester 5-methyl ester as an
example) from methyl indole-5-carboxylate.

[0242] Compound 5-phenylethynyl-2-tributylstannanyl-indole-1-carboxylic
acid tert-butyl ester was prepared from 5-phenylethynyl-lindole-1-carboxylic acid
tert-butyl ester following the procedure for the preparation of 10 from 9.

[0243] Compound ER-806644 was prepared from 5-phenylethynyl-2-
tributylstannanyl-indole-1-carboxylic acid fert-butyl ester and 4 (R=Me) following
the procedure for the preparation of 13. MS (ES) 364.2 (M+H)",

ER-806645
[0244] A solution of ER-806644 (6.5 mg) and Lindlar catalyst (50 mg) in
THF (2 mL) was stirred at room temperature under hydrogen gas for 1 h. The
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[ 0242] Conpound 5-phenyl et hynyl -2-tri butyl stannanyl -i ndol e-1 -carboxylic
acid tert-butyl ester was prepared from

5- phenyl| ewbyn#bs76bé ndol e-1 - carboxylic acid tert-butyl est@cTfusbhs/anssaig the
procedure for the preparation of 10 from 9. [0243] Conpound ER-806644 was
pr epar ed from hen Ieth I rggxylic acid
tert-butyl g’flg ﬁyﬁl\(fesgwcﬂgh%ﬁ% aﬁ?ﬁ}%"ﬁ@é&dﬁ[} %hgegtrat?ﬁelqgrepar ation
of 13. M5 (E&)duaﬁébhﬂ \(zMwlv-Bshed Sdviral fifned wﬂhl‘ﬂﬁDAERa GO AUR-806@3 1412 lighgo| ut i on

of ER-806644 and 50 ng) in THE (2 nlL) was
stirred at P8 f%ﬁ%é%%éﬁ@%@@@%?éﬁ“@as for 1 h. The 144 WO
03/ 057696 PCT/ US03/00366 resulting m xture was filtered through celite and
the filtrate was concentrated. The residual solid was washed several tines
with Et OAc to give ER-80664 alight yellownsiplid (2.0 ng, 31%. M
(ES) 366.3 (MtH) +. NH2 N N A R- 806646 [ 0245] A solution of
ER- 806644 (5 ng) and Pd(OH)2 (10 ny) 2 ) was stirred at room

:\%Qt.

S

t enperature under hydrogen gas for owefn e resulting mxture was
filtered through celite and the filtrate o) ntrated and the product
was purified by reverse phase HPLC ( MeOH wat erg to give ER-806646 (1.3 ny,
26%9. Ms (ES) 368.3 (M¥rH)+. NH2 HO/ \N NH NH , ER- 806095 [0246] A
solution of 16 (20 ng) in 1:1 THF- MERH068461) at room

[0245] A solution of ER-806644 (5 mg) and PA(OH), (10 mg) in THF (2 mL)

was stirred at room temperature under hydrogen gas for overnight. The resulting

mixture was filtered through celite and the filtrate was concentrated and the product
was purified by reverse phase HPLC (MeOH-water) to give ER-806646 (1.3 mg,
26%). MS (ES) 368.3 (M+H)".

NH,
HO \NEVZAN
N —
H NYNH
ER-806095
[0246] A solution of 16 (20 mg) in 1:1 THF-MeOH (3 mL) at room

temperature was treated with a solution of 1 N'HCI (0.5 mL) for 30 min. The reaction
mixture was diluted with sat. NaHCO; and extracted with EtOAc. The combined
extracts were dried over Na,SOa, filtered, concentrated and the product was purified

by reverse‘phase HPLC (MeOH-water) to give ER-806095 (2.6 mg, 18%). 'H NMR.
HO. O

I o NH,

N N\ /N

N
CrenC
H NTNH
ER-806420

[0247] A solution of ER-806393 (1.3 mg) in MeOH (0.5 mL) was treated at
room temperature with a solution of 1 N LiOH (0.1 mL) for overnight. The reaction
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tenperature was treated with a solution of 1 NHCO (0.5 nL) for 30 mn. The
reaction mxture was diluted with sat. NaHCO3 and extracted wth Et OAc.
The conbiwed3/osmwde acts were dried over Na2SO4, filtered, eocmasnt/omted and
the product was purified by reverse phase HPLC (MeOH water) to give

ER- 806095 ( 11\NH¢1 oN ML) ¢pHES Hnd, NH

ER- 806420 [%‘Eg"}]@?(a%%%ﬁegﬁmo%@ B lthsfécg%tgnw N AL 8 ?) 5

treated at comenirdtehpdhatresidievivashtabenser i i anGp TEIQAG g fifier m_%ef or
overni ght. The .reacti 7 - talbReWas t hen
neutralized f{}]\ﬁratt"?lwﬁs ‘%OI’I%G t{aée?]i ] Tgﬁ%(ﬂ% é?‘%SéDﬁEééJﬁ?géggégﬁaﬁ%ﬁco%cent rated.
The resi due BRa80d4aB €5 upg, 40%6)1 :MS KESIM968 Metiand filtered. The filtrate was
concentrated and purified by reverse phase HPLC (MeOH water) to give

ER- 806420 (0.5 ng, 40%. M (ES) 496.3 (MH". ONH2 N HNNHT ER- 806432
[02481 A m xture of 18 (15.5 ngOO 02 rrrml) and N®f hyl am ne (0.11 niL, 2.0
Min THF, 1.0 eq.) in dichl grQne RE . wWas stirred at room
tenperature overnight, diI ) vv||th . N2 ahd extracted with 3xEt OAc.
The conbined extracts were |ed ov | tered and concentrated.
The residue was dissolved in DVF (0.5 nmL) asNa Bl ution A [02491

Dii sopropylethylamne (5.3 L, 1.4 eq.) was added to a solution of benzoic
acid (3.4 ng, 1.3 eq.) and TOWN (10 1.4 eq.) in DVF (0.3 nL) at room
tenperature and stirred for 15 mn. ng(ﬁo&ﬁzon A was then introduced by
rinsing wth EO 5 nléxﬂ&m%m(iISB%O@§%ﬁdlﬁ&d@1&hﬂﬁlﬁlﬂ&ﬁ&15mﬂ2Gd

over ni ght, conc ntrated di | uted sat. NaHCO3 and extracted with

3xEt OAc. TheMdoMHEdd exd imdickloygameghang) (9.8 nlo\ BAS RizedcH 0P| BERLHS n g
concentrat ed u | gha & 3:8i03e] VB ddmbined

di chl or onet haﬁ%@b ‘gﬁllrtf%)‘()awﬂ(il }?ég{a?%d&vc\ln %@ra%%??fiuor oacetic acjid (0.5 nL) at
room t enper adxtrags fvgare Jirked oFee NaeSQ4 i Beradi sad)candgaBatedyr eFhf F‘?ldﬂ‘ilé’i‘ﬂ?hed With

dissolved in DMF (0.5 mL}) as a solution A.
[0249] Diisopropylethylamine (5.3 pL, 1.4 eq.) was added to a solution of
benzoic acid (3.4 mg, 1.3 eq.) and TOTU (10 mg, 1.4 eq.) in DMF (0.3 mL) at room

temperature and stirred for 15 min. Solution A was then introduced by rinsing with
3%x0.5 mL of DMF and the resulting mixture was stirred overnight, concentrated,
diluted with sat.NaHCO; and extracted with 3xEtOAc. The combined extracts were
dried over Na,SOy, filtered and concentrated. The residue and anisole (50 pL) was
dissolved in dichloromethane (0.5 mL) and treated with trifluoroacetic acid (0.5 mL)
at room temperature for 3 h. The reaction mixture was carefully quenched with
sat NaHCO; and EtOAc and the separated aqueous phase was extracted with
3xEtAOc. The combined extracts were dried over Na;SOq, filtered, concentrated and
the product was purified by reverse phase HPLC (MeOH-water) to give ER-806432
(1.4 mg, 16% for three steps). MS (ES) 411.2 (M+H)".

| NH,
o) N _
H N\TNH
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sat. NaHCO3 and Et OAc and the separated aqueous phase was extracted with
3xXEt ACc. The conbi ned extracts were dried over Na2SO4, filtered,
concent r aWed3assos t he product was purified by reverse pha®eTHBLEN0366
(MeOH water) to give ER 806432 (1.4 ng, 16%for three steps). M (ES)

411.2 (MtH)+. 1 NH2 Y N\ N L\ O/ gN-d¢d7B13 NH I 146 WO 03/ 057696
PCT/ US03/ 00366 ER- 807313 [0250] 5-nitro-indol e-I-carboxylic aci
tent-butyl ¢256F was pritpandste-}-eehewlic gridreihaEl eSOV SRR ﬁ‘émgéne

procedure f Qe diR1AbRRAREHeQhng hrofeduf Ot B R hraliBElol PhroR I GHplaal €.

[0251] A sof'tit1on o _ ro-1ndole-1-carboxylic acid tent-butyl ester
(0.50 g) aneadmkghtgti ¢ anount of Pd(OH)2 in a m xture of MeOH Et OAc was

o PR o PSSR POBR 4 i B B

was filtered™ ugh e “an was concentrated to provide
5- ani no- 2, 3aad bytalytic imelok of PA(OFYs o yixtere cfdVeDH-EQAp ivay Istigek #10¢0. 44 ¢,

S 2 LS AR b2, s IR st

1.74 mol ) apg hetilicat Wit eoicaratell 1@ prokide 5-dnine2,B-diy dei-midblerlowaboratie (5 )

at 0 Cand the resultin i xture was stirred for 15 min. The reaction was
t hen quenchéﬂldlﬁ‘fﬂ'a%%ftsfegw‘g)fg’sgg{“r NaHCO3 and the mixture was extracted
Wi th 3xEt OAggashpe conbimed cBwkiaacios neL.8 eqdivaestided ara daRBOLS Sfanditer ed,

concentrated and the product was purified ch t h 0 1

Et OAc- hex ané’s%'dli%dfgi“iﬁgl%l'b%‘i‘ﬁ‘ﬂ‘%rﬁcﬁlozef,' by ?/Tf% r@W?“ﬂ%ngE me(S:lir%llggyl ?2%
acid tert- bgﬁ%hylﬁﬁﬁl@f(l.ﬁ%@é IWeq. L ROIRNIobRAHAGe SodLyne hiCnhdlthe (Elimg, 1.5
eq.) was added to a mixture of 5-_ benzoyl an no-2, 3- i(? dr8-.'.ndo e-|-
carboxyl i ¢ auiktire was stivigd for Boway Therigaghign Vs gien § }éﬁ& ‘Prh?‘h 2t odi de
(0.42 m, 41\%6—%#13% an'd%e%ﬁu(régvambﬂtra@fed Qifs BBEOA N ETHESIMYihdAExtribixveilee Was

sti rrgad for [ ter concentration, the residue fromreagctjon mXxture
was di | ut ed duied howat NaiSekiCteredd coneantiateddangi e PrefuoipvasTRE ned

ot %5 15 By Bt JRPON AL ophe s nod ot v
5- (benzoyl - rimd’neyllBcarhomyi)c—azict#ertd:iutyﬂ!dﬂt@(ﬁffﬁd@g,éﬂpA)-car boxylic acid tert-butyl
ester (547 %253?3 A Sodium hydride (60 mg, 1.5 eq.) was added to a mixture of 5-

benzoylamino-2,3-dihydro-indole-1- carboxylic acid feri-butyl ester (570 mg, 1.68

mmol) and methyl iodide (0.42 mL, 4.0 eq.) in DMF (10 mL) at 0 °C and the resulting

mixture was stirred for 20 min. After concentration, the residue from reaction

mixture was diluted with sat. NaHCOs and extracted with 3xEtOAc. The combined

extracts were dried over NaySOs, filtered, concentrated and the product was purified

by chromatography (30% EtOAc-hexanes) to give 5-(benzoyl-methyl-amino)-2,3-

dihydro-indole-1- carboxylic acid ter-butyl ester (547 mg, 93%).

[0254] A mixture of 5-(benzoyl-methyl-amino)-2,3-dihydro-indole-1-

carboxylic acid zert-butyl ester (500 mg) and MnO; (5 g) in toluene (20 mL) was

heated at 80 °C for 1h. Additional MnO, (5 g) was introduced and the resulting

mixture was stirred at 80 °C for 1h. After cooling to room temperature, the mixture

was filtered through celite and the filtrate was concentrated. The product was purified

by chromatography (30% EtOAc-hexanes) to give 5-(benzoyl-methyl-amino)-indole-

1-carboxylic acid tert-butyl ester (372 mg, 75%).

[0255] 5-(benzoyl-methyl-amino)-2-tributylstrannanyl-indole-1 -carboxylic

acid tert-butyl ester was prepared from 5-(benzoyl-methyl-amino)-indole-1-
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[0254] A m xture of 5-(benzoyl-nethyl-am no)-2, 3-di hydro-indol e-1 -
carboxylic acid tert-butyl ester (500 ng) and Mn02 (5 g) in toluene (20 nl)
was heatwo0ans®s% C for | h. Additional Mi02 (5 g) was i ntPaamsesiosnd t he
resulting mxture was stirred at 80 C for |Ih. After cooling to room

t enper at ur e, caldy I adidifefr-bui@Sstér ol iasl telprose@ite €& thd Srepurstion/o€ 16 ot at e was
concentrated. The product was purified by chromatography (30%

Et OAc- hexane%) to give 5-(benzoyl - net hyl -ami no) -i ndol e- 1-carboxylic acid
tert-butyl (372 - om 5-(benzoyl-methyl-amino)-

5- (benzoyl - ﬁ@%ﬁ{;l -am no) - gqltﬁl:/?%gg)?%?ﬁagr?ﬁ?gﬁdﬁ ndol(l()a- 1-ycar ng i c) acid
tert-butyl ebtrdutylenpnzbiadelefoatexdic( psitz o=t hysterarndo - i g 1- 147
WO 03/ 057696 RCT. 3 j: i2d I er.d Alljowi ng the
procedur e fofr()i:l)?‘ﬁ{élg g?ee‘gg?eg? 1%01‘?]&2;% B%Xl%{#%lm&qg : A?%E%Sg;%@té%%déng?@g&nﬁ was
prepared fro@-&N{benzoyl - met hyl - ami no) -

2-tributyl strannanyl -i ndol e-1-carboxylic acid tert-butyl ester and 4
(R1=Me) following the procedure for the preparation of 13. M5 (ES) 397.2
(MtH) + and 419.1 (MtNa)+. OO N2 "~CONON N H NWHhH / ER- 807015

[ 0257] Conpound ER-807015 Was%p{?l a/lsq) 1S Db ju¢t during preparation
of 65 fromsterically hindered am nes —and & atisfactory 1H NWR
spectrum ONH2 NN /NHN\ NH |l ER 887588 [0258] A mixture of 18 (51
my, 1.0 eq.), (3,3-dinmethyl-1,5-di &&a- spiro[5H5] 9-yl) - met hyl - ani ne
hydrochloride (71 ng, 4.0 eq.), ethyldiisopropylamne (0.25 nL, 20 eq.)
and DVF (0.3 nL) in CH2A 2 (2.5 nlL) was

ER-807015
[0257] Compound ER-807015 was prepared as a by-product during
preparation of 65 from sterically hindered amines and yielded a satisfactory '"H NMR
spectrum.
o
N AN _ N
| Y
H NTNH
ER-807586

[0258] A mixture of 18 (51 mg, 1.0 eq.), (3,3-dimethyl-1,5-dioxa-

spiro[5,5]undec-9-yl)-methyl-amine ~ hydrochloride (71 mg, 4.0 eq),
ethyldiisopropylamine (0.25 mL, 20 eq.) and DMF (0.3 mL) in CH,Cl, (2.5 mL) was
stirred at room temperature for 23 h. After concentration, the residue was dissolved in
1 N HCI (0.6 mL) and acetone (0.6 mL) and heated at reflux for 16 h. After cooling
to room temperature, the reaction was then carefully quenched with sat. NaHCOs,
extracted with EtOAc until there was no product detected. The combine extracts were
dried over Na,SO,, filtered, concentrated and the product was purified by reverse
phase HPLC (MeOH-water) to give ER-807586 (6.4 mg, 22%). 'HNMR and MS
(ES) 403.5 (M + H)".
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stirred at roomtenperature for 23 h. After concentration, the residue was
dissolved in 1 NHC (0.6 nL) and acetone (0.6 nL) and heated at refl ux
for 16 h.wefies7ée®ol ing to roomtenperature, the reacti oRCEASII/HIBH
carefully quenched with sat. NaHCO3, extracted with EtQAc until there was
no product detected. The caybine extracts were dried over Na2SO4,
filtered, concentrated andoduct was purifid by reverse phase HPLC
(MeOHwater) to give ER 807586 ¢6.4 . /BANMR and M5 (ES) 403.5 (M +
H) +. 148 WD 03/ 057696 PCT/ US03/ 00366 N /N N HN-NH ER 807759

[ 0259] ER-807759 was prepared foll ow ng trﬂa SalTe ’or ocedure for 13 (ER-
805639 as an exanple) in Stille coupling reacty Mand for ER-807586 in
ketal hydrolysis reaction. 1HNWR aE&fgﬁ #ES) 389 (M+ H+. MO-NI NH2 N
NHN NH / ER807789 [0260] To a su &¥si on of ER- 807586 (5 mg, 0.0124
mol, 1.0 eqpdsojn wat ER-807055 wad prep@sd fsibethgNii2 Gites icedise Zornig, (ER-623 mmol

50 eq.). The solid becane _ sol ubl e and. sat urat ed H L s slowy
added and t HO56¥sas en iyemple) i StillGLou F’igr’ie%‘alolivaé’rd*oﬁﬁ'sgllﬂse&rléla%:ett%egn

m xture was il whdeittibh EHNAR A0l1S@RYse @+ HaHCO8, and extracted with

AxEt OAc. The“ordanic | ayers were conbined, dried over MS04, filtered and
concentrated. The crude m xture was purified by silica gel chromatography
(10% MeOHEt OAC) to give ER—§@77§9 as a white solid (5.3 ng, 100%. 'HNWR

and M5 (ES) 432 (M + H)+. M@ ~ "aN HN, NH /NH
H NTNH
ER-807789
[0260] To a suspension of ER-807586 (5 mg, 0.0124 mmol, 1.0 eq.) in water
(0.5 mL) was added NH,OMe'HCI (5.2 mg, 0.623 mmol, 50 eq.). The solid became
soluble and saturated NaHCO; (0.3 mL) was slowly added and the resulting mixture
was stirred overnight. The reaction mixture was diluted with EtOAc and saturated
NaHCOs, and extracted with 4xEtOAc. The organic layers were combined, dried
over MgSOy, filtered and concentrated. The crude mixture was purified by silica gel

chromatography (10% MeOH-EtOAc) to give ER-807789 as a white solid (5.3 mg,
100%). "HNMR and MS (ES) 432 (M + H)".

N
| A Y
H NTNH
ER-807790
[0261] To a solution of ER-807586 (15 mg) in MeOH-THF (1:1, 1 mL) was

added NaBH, (20 mg) and the mixture was stirred for 30 min, diluted with saturated
NaHCO; and extracted with 4xEtOAc. The organic layers were combined, dried over
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ER- 807790 [0261] To a solution of ER- 807586 (15 ng) in MeOHTHF (1:1, 1 nl)
was added NaBH4 (20 ng) and the m xture was stirred for 30 min, diluted
wi t h sat uweatmeas76daHCO3 and extracted with 4xEt OAc. The or gamiusos/enses s wer e
conbi ned, dried over 149 WO 03/057696 PCT/US03/00366 MSHM, filtered and
concentrate e fﬂn%ﬁhré)wasr H1e8 ® hﬂeﬁel{m H20) to
AR A eSO U geoﬁéeﬂaaemewde( s SueieB &y iBleGe HIMEDH H20) O
ER 807835 [ Q6QH-H:®)4o sivt BR-897YF. HI\M&ianctMSéE 403. %@&éﬂr@s 0.35 L, 0.56
mol, 31.3 eq.) in THE (2.0 nL) at 0 C was added net hyl

tri phenyl phosphoni um brom de (0.20 g, 0.56 mml, 31 eq.). The reaction was
worned to room tenperature tirred for 40 nNnutes A portion of the
solution (0.6 nL) was trans?i?\d t o apot her fl sl<2 and ER-807586 (7.2 ngy,
0.0179 mml, 1.0 eq.) was ad wture was stirred at room
tenperature for 18 hours and wat et . Ang/ the m xture was extracted
with 3xEt CAc. The organic |ayers were conbi ned, dui ed over MgSH, filtered
and concentrated. The crude m xture was purifl 3 by reverse HPLC ( MeOH

H20) to give ER-807835 (0.8 ng, 12 %. 1H NVR and M5 (ES) 401.5 (M + 1H).
HONH2 N N 4aN HN, NH / ER- 80FR3078¥3263] To a solution of ER- 807586

(11.5 ng, 0.0286 mml, 1.0 .) in THE 0 n) at add MeMyd
(3.0 Min TH-I'P262D 25 o aﬁ)oltr'@nrﬁf@I'Bu@élél‘édﬂ‘exanth%3§ Eﬁepvgg r\‘/\g %\C/j\%r malvg and
stirred at g@;rﬁﬁgfb 1420 POtyad fudi@ichy) FliRe A6 &mﬂmnv@mwmed Wi th

sat ur at ed Na n was extracted w th The g{apl c layers
wer e conbi negl).50 mined, dver). %S@Cﬁmqué’?‘@@eéﬁﬁme@rfé@ﬂ‘fr?‘a’fee@d S‘T‘ﬁ %esulting

mxture was 48ul'rrulnI1tlese d Bgl'tl&ll f @ sgf'alnox(fw&%)Ws%ﬁﬁe&é@Q%nE&%asktah@n 10%
ER-807586 (7.2 mg, 0.0179 mmol, 1.0 eq.) was added. The resulting mixture was

stirred at room temperature for 18 hours and water was added and the mixture was
extracted with 3xEtOAc. The organic layers were combined, dried over MgSOs,
filtered and concentrated. The crude mixture was purified by reverse HPLC (MeOH-
H,0) to give ER-807835 (0.8 mg, 12 %). '"H NMR and MS (ES) 401.5 (M + 1H).

N N\ — N
H NTNH

ER-807837

[0263] To a solution of ER-807586 (11.5 mg, 0.0286 mmol, 1.0 eq.) in THF
(2.0 mL) at 0 °C was added MeMgCl (3.0 M in THF, 0.25 mL, 0.75 mmol, 26.3 eq.).
The reaction was warmed and stirred at room temperature for 18 hours. The reaction
was quenched with saturated NaHCO;, and then was extracted with 3xEtOAc. The
organic layers were combined, dried over MgSOs, filtered and concentrated. The
resulting mixture was purified by silica gel chromatography (100% EtOAc, then 10%
to 30% MeOH-EtOAc) to give ER-807837 (0.8 mg, 7%). 'H NMR and MS (ES)
419.4 (M + 'H).
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to 30% MeOH Et OAc) to give ER- 807837 (0.8 ng, 7% . 1H NVMR and M5 (ES)
419.4 (M + 1H). 150 WO 03/057696 PCT/ US03/00366 a NH2 s N N H N~NH

ER- 808036wp0204&1696- chl or orret hyl - i ndol e-1 -car boxyl i c aci d PemtGS0sI003b6 est er
was prepared from8 follow ng the procedure for the preparation of 9 but
Wi thout the addition of nor ine. [0265] A m ﬁure of

5-chl oronet hyl -i ndol e-| -carb ic acid tent-butyl? ester (0.82 g, 3.10
n_/~1\4 eq.) and K2C03 (0.90 g,

mmol, 1.0 eq.), cyclohexyi nercapsa
2.0 eqg.) in DWW (6 nL) was heated at N | #eaction conpleted., The
reaction m xture was cooled to roomtenpepatufe,\ diluted with sat. NHC
and extracted with diethyl ether. The organicﬁextracts were dried over
MySO4, filtered and concentrated. The resulting m xture was purified by
chromat ography (5% Et OAc/ hexanes) tgR.-9h8686

5-cycl ohexyl sul f anyl met hyl -i ndol e-1| -carboxylic acid tert- butyl ester (0.79
g, 749 . [02B8P4IER- 80F0ddoromethylrindrde-Edatbpxaphic acid ferf-butyl ester was prepared
5-cycl ohexyl f | et o erl 1 C i i.q. : . er
Fol T owi ng. 1 naoro RisHl K} plOfRkP inc e Rt o Pl il olbattiplBt By |
/' N /N OSO 1dérphdlineH N\/ NH H NT, NH ER-808082 | ER-808083 [0267] To a

(15 ) at FEIC nas A Bl of SseP iR hyphagesgebabieida b P 209 120
TR e i il gl A g R P
5xEt OAc, an@ﬁoh%'\lazcl-&g% We]gﬁg r(ggﬂi)cwaﬁﬂjﬁ%gy%{bsﬁ }"}é/tg r%a\‘i\,\g?n ?@5‘?@%1& ?‘i‘el tered

and concent r gh@fbn mbdgre CkasdeoolddX fol FedmMasnrRibtirt,l eitutly waihr swaNBigClapky (5% to

5 . )
]':L 81./(; P{g%ﬁ %ﬁ%ﬁ%& @H%L%geetp%\e;é egg r’[%ig)g_gzgﬂzcéx%ra tsl %Vegeg dr?ergidov%rz Mg%of,aﬁl? red Af ter

and concentrated. The resulting mixture was purified by chromatography (5%

EtOAc/hexanes) to give 5-cyclohexylsulfanylmethyl-indole-1-carboxylic acid tert-
butyl ester (0.79 g, 74%).

[0266] ER-808036 was prepared from 5-cyclohexylsulfanylmethyl-indole-1-
carboxylic acid ferz-butyl ester following the procedures for the preparation of 16
from 14.
9! e
S A\ o S N o
n N RN N
O 0
H Nj/NH H Nj/NH
ER-808082 ER-808083
[0267] To a solution of ER-808036 (60 mg, 0.15 mmol, 1.0 eq.) in THF (2.5

mL) and MeOH (1.5 mL) at —78 °C was added a solution of mCPBA (60 mg, ~70%,
1.6 eq.) in THF. After stirring for 2 h, the reaction was quenched by addition of sat.
NayS$,03 and sat NaHCOs. The separated aqueous layer was extracted with 5XEtOAc,
and the combined organic phase was dried over Na;SOs, filtered and concentrated.
The crude mixture was purified by chromatography (5% to 10% MeOH/EtOAc) to
give semipure products (18 mg and 32 mg each). After further purification by reverse
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WD 03/ 057696 PCT/ US03/ 00366 phase HPLC (MeOH water), ER-808082 (3.2 ny)
and ER-808083 (3.2 ng) were obtained. 1INWR confirned. both of the products.
NH2 ao NwNo3s™¥¢ NH ER-808103 [0268] A m xture of PCT/US03/00366

5-chl oronet hyl -i ndol e-1 -carboxylic acid tert-butyl ester (0.41 g, 1.55
ol , 1.0 eq. f,L hexL . §R- » @8k))and ERAOSIB3((B.28Mgpwere. 0 €q. )
i n diethyl et%gsre %g}:%) vvaslwg]gei{%i ?gdmgpsgépc%ggeer weekend. %ftergpcool ing to
room tenper ashtained. t NMR eoabirmeskboil sdithe erodigeds- fi | t ered through celite washing
with ether. The filtrate was concentrated and the residue was purified by
chromat ography (3% Et QAc/ hexanes) to give

N- Boc- 5- cycl ohexyl oxynet hyl i ntﬁ(mo ng, 28% %, colorless oil. 1HNWR
confirmed the conpound. [0269 - 808103 was pregared from

5- cycl ohexyl oxyl met hyl -i ndol e-T= c@&rb

the procedures for the preparation of ki Both M5 (ES) and 1HNWR
confirmed the compound. NH N N N H NNH ER-§08 [0270] To a suspension
of conmpound 3 (R=Me, 300 ng, 1.03 nol, 1.0 eqg.)Jin THE (5 nL) at room
tenperature was added dropwise LiAH4 (1.0 Min THF, 2.56 nlL, 2.5 eq.) and
the resulting m xture was then heat egragogi93C for 30 mn. Afetr cooling to

0 C, the reaction was quenched b dditjon of .2 0 ..). and

wat er (30 eq. j0268¢ | rre% WW%‘H&%‘“?@W‘%&%&QP%&@ aa?i?ateftl%ufyz(r%sét t hr ough
celite washi @gmg, t IS ERQC 1.0148, Eycldnbaingl (083 £OLesd.) aiedgand.&ohg Steesi due
was purified by 'silica gel chromatography (EtOAc t‘glen 0% NeOH Et OAC) to
gi ve 7-chl or oe@-in disthy) pther (Fenlwagsined 21307 Fiogergrehens: Ky CPUMRLC 9™, white
solid (190 ”U%eggﬁ@reéh reaczidn WROR/VPR 9B 1 RETUSRRI0AIBB: Wii2Tk}. B 808040

was prepared or o- 2- net hyl - 5- net hyl am no- 3H .
filtrate was concentrated and the residue was purified by chromatography (3%

ert-butyl ester follow ng

EtOAc/hexanes) to give N-Boc-5-cyclohexyloxymethylindole (160 mg, 28%) as
colorless oil. "HNMR comfirmed the compound.

[0269] ER-808103 was prepared from 5-cyclohexyloxylmethyl-indole-1-
carboxylic acid tert-butyl ester following the procedures for the preparation of 16

from 14. Both MS (ES) and '"HNMR comfirmed the compound.

N N
| N s
H NTNH
ER-808040
[0270] To a suspension of compound 3 (R=Me, 300 mg, 1.03 pmol, 1.0 eq.) in

THF (5 mL) at room temperature was added dropwise LiAH, (1.0 M in THF, 2.56
mL, 2.5 eq.) and the resulting mixture was then heated at 65 °C for 30 min. Afetr
cooling to 0 °C, the reaction was quenched by addition of MeOH (1.2 mL, 30 eq.) and
water (30 eq.), stirred and warmed to room temperature and filtered through celite
washing with EtOAc. The filtrate was concentrated and the residue was purified by
silica gel chromatography (EtOAc then 10% MeOH-EtOAc) to give 7-chloro-2-
methyl-5-methylamino-3 H-imidazo[4,5-b]pyridine as a white solid (190 mg, 94%).

L0
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i m dazo[ 4, 5-b] pyri dine and 5-[ (cycl ohexyl - net hyl - am no) - net hyl ] - 2-

tributyl stam anyl -indol e-1-carboxylic acid tert-butyl ester (prepared from
8 and cywbohexybe net hyl -am ne foll owi ng the procedures f®@CTiuses/pi3epar ati on
of 10) followi ng the procedure for the preparation of 13. 1HNVR confirned
the conpound. ‘%i]NHa NER:808040\VwAs Jﬁ}le HedNiroNH -5 808483 -{-8Rfglamw-Fsol ut i on
of ER-807790 [(Oi ng, 0.042 mol, 8 eq.) in CH2C12 tl(11 m,) .at 0. C was
added (MeOCH2iGH®YRMSFElpyriding | 1. 8andy. ) andtlerdoheadimethylymind)spid-frs
stirred for 1 ) qh e ppe u aghin08 MRS
guenched wit hmgléﬁm%%ﬁég@qg%c}hctaﬁgxg%gg‘rngt é%ﬁg%%egﬁe; afllpg?e%was extractred
with CH2C12 éyldhevydanethyl-Bndac follemingl the) profieduresorfer el poengestipe ¥xdPact s

were dried oyer Na2sO4, f.iltered tr : '

purified by r@BWE‘é%i‘—?ﬁE‘Efed fﬁ%ﬁﬁﬁw?ﬁa?3tﬁ’§§?§?~ve - é’Bgﬁ%Jd?%é %Q%O%%/o 1H
NVR and MS confirmed the structure. O N Boc 5-fornyl-indole-1-carboxylic
acid tert-butyl ester or 6-forgyl-indole-|I -carboxpil ic acid tert-butyl ester
[0273] To a solution of the 5’3‘0 g, 32.4 mol, Ni2eq.) in CH2C12 (24 ni)
was added portionw se Dess- M E=Ye g, 1.3 eq.) at 0 C and the
resulting mxture was warnmed slow y f rature and stirred for 30
mn. The reaction mxture was diluted W y 100 m.), filtered through
celite rinsing with Et20 (50 m. The filtrateN washed with sat. NaHCG3,
dried over Na2SO4, filtered and concentrated. The crude product was
azeotroped wth tolune to give 5-for %'SPQQ | e- 1-carboxylic acid
tert-butyl ester (7.3 g, 95% or simTlarly b-fornyl-indole-I- carboxylic
acid tert-but p272st er 153 AMHA/DFFGSE 70T UBE30.0423660L NP e INCHIGIN' \ / NH

EF -2 (8),083§é [ 02(714I]11L)Ngt 6 l;’(‘L‘! rstiis reltgggd Me%(ﬁ%tdﬁég&gﬂ b(){4 \f,\tlf,s ?.iS ne%.)vgnh QhelHSMg and

mixture was stirred for 1 h at 0 °C and 1 h at room temperature. The reaction was

quenched with sat. NaHCO3 and the separated aqueous layer was extractred with
CH,Cl, followed by EtOAc-THF (1:1). The combined organic extracts were dried
over Na,SOs, filtered and concentrated. The residue was purified by reverse HPLC
(MeOH-water) to give ER-808128 (2 mg, 13%). 'H NMR and MS confirmed the
structure.

/_'_\ N

|

d "N
Boc

5-formyl-indole-1-carboxylic acid fer-butyl ester or 6-formyl-indole-1-carboxylic
acid fert-butyl ester
[0273] To a solution of the 8 (8.0 g, 32.4 mmol, 1 eq.) in CH,Cl, (24 mL) was
added portionwise Dess-Martin reagent (17.9 g, 1.3 eq.) at 0 °C and the resulting
mixture was warmed slowly to room temperature and stirred for 30 min. The reaction
mixture was diluted with Et;O (100 mL), filtered through celite rinsing with EO (50
m). The filtrate was washed with sat. NaHCOs3, dried over Na,;SQy, filtered and
concentrated. The crude product was azeotroped with tolune to give 5-formyl-indole-
1-carboxylic acid tert-butyl ester (7.3 g, 95%) or similarly 6-formyl-indole-1-

carboxylic acid tert-butyl ester
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dried on high vacuum overni ght. Brononet hyl cycl ohexane (0.8 nL, 1 eq.) in
Et20 (4 nmL) was added to the activated My (418 ng, 3 eq.) in Et20 (10 nlL)
sl ow y t owbaaps76phie i nternal tenperature at 30-33 C. The PeTUISVI/MF66 eact i on
m xture was heated at 34 Cfor 1 h and cooled to O T. A solution of
5-fornyl -indol e-l-carboxylic acid tert- butyl ester (900 ng) in Et20 (15
m.) was then introduced and the resulting m xture was warned to room
tenmperature, heated at 30-32 €fpr 4 h, cool ed tgy,00m tenperature and

t hen quenched with the additilg jle separated aqueous phase
was extracted wth EtOQAc, the Wiq | ayer was dried over MgSOH4,
filtered and concentrated. The crude p&g o /purified by

chromat ography (10%to 25% Et OAc/ hexanes) Ho giyevd he correspondi ng al cohol
(949 ny, 85% . [0275] To a mi xture of the alcoh$l (513 ng, 1 eq.) and Et 3N
(625 L, 3 eq.) in CH2C12 (15 nL) at O C was added net hanesul fonic
anhydride (390 ng, 1.5 eq.). The co&R-80828hth was renoved and the

resulting mxture was stirred for d dilute { . The
separ at ed aqu&d(i | ayeMW@%f)r‘%@taégVW‘fﬂy Chﬂ%w f{E]% R 2 or gani c
llayer was driggqowed m&&?ﬂ,ovéﬂnighermn@mt@mebm;«am €008 m'[hé qu udetzOpr oduct

fied b h t h h t OCV 5-
1o U L0 B ST (honnen .8, S0 5 BEELITREIER il

78% . [0276] tﬁﬁuﬁé}ﬁa&émﬁ@éuﬂ@raemwt fﬁ%&rliﬁr?g&&&ioﬁhﬁxmfewasﬂlyht}d amm e | -
carboxylic acid tert-butyl ester follow ng the pro re Qo }1’5

prepar ati on o 61 If angrpooled 0B "CED) Soélﬁtﬂ’nﬂ% Mﬂﬁ?&iﬁg‘&mﬁ?@' IE8HB4THRd. 154
WD 03/ 057696 gﬁ% Oeggggdo?‘?@@ﬁn r«ﬂt\JU?as/n&)%aswh&ﬂhnubhﬂceﬁ&ﬁ%fi&alub@zmmreA

sol ution of éZ(S with 1?% Pd/ C

(catal ytic) wa& Wepnedutwdmonp@mptefwe HEaEEin*ﬁs BAnivgffoledt oy 108

t enper at ure | Xt S I S aNEed], elrHd | aéd h Et OAc
to 20% tﬁn&f {%%‘f\%ﬁ&fe%%giggﬁpﬁg ﬁ%%n v éa(@ ES) and 1H|§l%rconf| r med

the corrpoundaquamm phasevwaseiktraatadioligh EtO e theropibined efednic daver e Yledeyeer or
6-vinyl -indol IslgEO4,artﬁ %(e\él Iand %gﬂcgnt}a?erdt b l’tthgl cﬁt%lge'i)roduct was purified by

chromatography (10% to 25% EtOAc/hexanes) to give the corresponding alcohol
(949 mg, 85%).

[0275] To a mixture of the alcohol (513 mg, 1 eq.) and EtsN (625 pL, 3 eq.) in
CH,Cl, (15 mL) at 0 °C was added methanesulfonic anhydride (390 mg, 1.5eq.). The
cooling bath was removed and the resulting mixture was stirred for 2.5 h and diluted
with sat. NaHCOs. The separated aqueous layer was extracted with CH,Cl,. The
combined organic layer was dried over Na;SOa, filtered and concentrated. The crude
product was purified by chromatography (hexanes to 10% EtOAc/hexanes) to give 5-
(2-cyclohexyl-vinyl)-indole-1-carboxylic acid ert-butyl ester (380 mg, 78%).

[0276] ER-808281 was prepared from 5-(2-cyclohexyl-vinyl)-indole-1-
carboxylic acid fert-butyl ester following the procedures for the preparation of 16

from 14. MS (ES) and "HNMR confirmed the compound.
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[0278] T a suspension of nethyltriphenyl phosphoniumbromde (8.1 g, 22.7
nmml) in THE (140 nL) at 0 C was added nBuLi (1.6 Min hexanes, 14.2 ni,
22.7 mowD odiopws se over 10 min. After 20 min of stirrin@®@CTaSS®DAIG6 on oOf
the 5-fornyl- indole-1-carboxylic acid tert-butyl ester (4.63 g, 14.8 mmol)
in THE (20 nL) was introduced slowy over 20 mn. The reaction was warned
slowy to room tenperature, red 30 min. The Méeaction nixture was
poured into saturated ammoni ChlonNd&and t f/le=separ at ed aqueous phase
was extracted with ethylacetate (3x10 /—The ,onbi ned organi c phase was
dried over sodiumsulfate, filtered and™ cgncentrated. The residue was
purified by chromat ography (nethylene chlori deN{;,e)NH 1% acet one- net hyl ene
chloride) to give 5-vinyl-indole-1 -carboxylic acid tert-butyl ester (4.7
g, 100% or simlarly 6-vinyl-indol e- 1%tg-éa@gboxyl ic acid tert-butyl ester.
HO X N Boc 5-(2-hydroxy-ethyl)-i nddPR3p8 rboxylic acid tent-butyl ester
or 6-(2-hydroya7gt hyl) -A psl@licer i ER8b8E8Y (110 g, ded. pintMEH Y5 nd$ tveith 10¥65 WO
03/ 057696 PCT/ US03/ 00366 [0%}9{j Tg a_sql.ut ngn of . o

5-vi nyl - i ndol BI/C- deatabuiey | Ves kePd e PRTELA Haspljosphery ovgmighg # M6kt 1 o
eq.) in THE (4Gpdlaturdt TR Hix0@s wasithes I8N §iié gdl bltidd vith BIOA0,20% 4 eq. )
over 10 mn. The resulting reaction m xture was_stirred for 2.5 g nd
diluted with VeOH/E®RmO) g BRSSO (A% mey M @ea e CREMeEHBer at ur e
at 0 T. Then, (Wgq 4H20 (44g) was introduced and resulting reaction

m xture was stirred and warmed to roomtenperature and stirred. The
reaction mxture was diluted wth nethylene chloride (100 nL) and the
separ at ed aqueous | ayer was extracted 100 nL nethyl ene chloride. The
conbi ned organic |layers were dried otﬁffh?m sulfate, filtered and
concentrated. The residue was purifié&d romat ogr aphy (et hyl ene
chloride to 5% acet one/ net hyl ene chl ori de) Bo® gi ve 5-(2-hydroxy-ethyl)-

i ndol e- 1-car bO@éihfl-iﬁ&&lELﬂ&mm@H& Xdid @FL Bty 63t 3r G-vink3Ihdadé-12arbokglid Y

6- (2- hydroxy- ethyl)-indol e-1-carboxylic acid text-butyl ester. ONNO N-
\-/ Boc / Boc 5-(2-norpholin-4-yl a‘é%/Fﬂiﬂ)‘l"V]rf‘dffFe-l -carboxylic acid

tert-butyl esy@hepr S-[F3 suspension of methyliriphenyl hosphonium bromide (8.1 g, 22.7
(cycl ohexyl - niﬁlyf am no) -etphyT | -1 ndol g- I]'[i ca};%ox lic acid tert- bUty’lé ester
‘es

or 6- (2 nor phoinai) i-THE efyhl))-dt A6 vesladdedrmboky (1 ¢ Mot hexanest 4 bBy#2 bst er or
0-12- (cyet ongiaidy BhiE o3P ﬂP@_@E%ﬁ%@ﬂ&O&%ﬁh‘ LRGHYbA 6f BRI TrohAft - - but yI

ester [0280] 'Toa s ion of oxy-ethyl”)-indol e-1-carboxylic acid
tert- indole-1-carboxylic acid tert-butyl ester (4.63 g, 14.8 mmol) in THF (20 mL) was

introduced slowly over 20 min. The reaction was warmed slowly to room
temperature, stirred 30 min. The reaction mixture was poured into saturated
ammonium chloride and the separated aqueous phase was extracted with ethylacetate
(3x100 mL). The combined organic phase was dried over sodium sulfate, filtered and
concentrated. The residue was purified by chromatography (methylene chloride to
1% acetone-methylene chloride) to give 5-vinyl-indole-1-carboxylic acid terz-butyl

ester (4.7 g, 100%) or similarly 6-vinyl-indole-1-carboxylic acid fer-butyl ester.

7N A\
Ho—/_'/ N

Boc
5-(2-hydroxy-ethyl)-indole-1-carboxylic acid zerz-butyl ester or 6-(2-hydroxy-
ethyl)-indole-1-carboxylic acid zerz-butyl ester
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butyl ester (260 ng, Immol, 1.0 eq.), triphenyl phosphine (391 ng, 1.5 eq.)
and |Imdazole (136 ng, 2 eq.) in nmethylene chloride (5 nL) was added

i odi ne (3@B m®5769d. 3eq.) in small portions over 20 nmin at PCaArss/esper at ure.
The reaction mxture was poured into water and extracted with 4x100 nL of

met hyl ene chl gsygie. The,Camhite br Bl dbl@h-@@rﬁoywﬁﬁ aeﬁﬂlt@d-b@tyEEstﬁC(dﬁum
sulfate, filtered and concentrated he residue r é:{\/g ?% 3# i ca gel
chr omat ogr aphg 18209mbt AN TRESF6 18.) gt 9 &L &’a%‘}ﬁe%aT @J o Hab

Thi's i odide \('\@f,,?%q '&)CH Pd H’a?lg Tﬂgé%@%fg(rl&tl%)m@tﬂ% Wicat-Rd fod 2.5 h and

nmor phoi | i ne or overnight. The reaction m xture
was cool ed t dilutaiowitt EFH]Ee(ﬂﬂI wip andrwater (50 mlo) whiledeeping thexiempere®er &kl h

met hyl ene chl r nfMele wdi um
sulfate, fil t(gi ﬂ‘eﬁ%ﬁ%o%@@t(@ V%Sqﬁ'ﬁe&rcéeflx u%sﬁééeé%ﬂ@?ed by ‘gl lica gel
col utm chr omegtipgd apdyarn{eded fvphetamwchﬂumrandetlmd IB%@G@QWW@WH%!&

chl ori de) to lve

t ent - but yl E‘i‘ ‘?eﬂgéenl’?gc (%g%( é)br mg”:{ Sk 11 yp%rrategdaﬁkgou g%%%/\%%éy %%%%glfsd

PCT/ USO3/ 0036@10()61&19111@&@%)1& cmaﬁda:yﬂ‘hamnﬂm)ededrg@mq layemwb@-dned@wtrm?mnh acid

ES:: E ) BEE g: g:;"i{ateg:ﬁ“é;e%?nécif)e h0| I 5| TXe re%}dggl\zaslprhgl g by &%Brggl%é‘tjab}%/ acid

met hyl - am nO)% ediidde- dhibihat & S%Ca@étb@eﬂmbuhszleae:cldoﬁm to pinie FH2ésdery-e@yht MO
Boc 5-(2-nethoxycarbonyl -vinyl)-in oleé’3 I|c a q (r2t-?ut _I ester
or 6-(2 met hokglelarlxsmerylg agif yerr-hegl &ster b%’x?ﬁS )coraﬁlfnglaf% BYEST Y est er
[0281] To a S&h%hrfamew‘ C&E&yﬁcim&vﬂw@a&@ | -carboxylic acid tert-butyl
ester (3.4 : g.) in toluene (35 nL) was added

Ph3P=CHCO2Me (5.5 g, 1. 73 eq ) at roomtenperature and the resulting

m xture was stirred overnight. After concent ion, the crude product
purified by silica gel columg tography@thy hloride to 1%
acet one- net hyl ene chl ov”ae) S-(2r

nmet hoxycar bonyl - vi nyl )\__r;ﬁ' - -cagg}pxyl ic acid Né’r/t—-_ uty gster (5.03 g,
90% or simlarly 6-(2-nmet hoxycarbonyl vi nyl )-| ndol e-1 - carboxylic acid
tert-butyl esters- (zmoﬂﬂmmé-yl%tWB-lhweﬁwyrmmm Jert-HIHpl astex Dééﬂroxyl ic
acid tert-but y p 2 lL6- aci d
¥(€7FIOF thpfg &nnog]-eglqug%dg#eq @a?w)#yhh QS{& 1617 bu&%s@% 6L 8-

tert-butyl
5- (2- et hoxycar bony;lrpwlm)d Yidthgdpimelole-1- wbbxphylamd tere-butyl ester otlt ester

(4.64g, 15. mm(lcycl(:)lhexqu%et)hyi ammo? eghyz]-lml'(}le-? -carb oxyl?c acid rert-butyl ester

[0280] To a solution of 5-(2-hydroxy-ethyl)-indole-1-carboxylic acid fert-
butyl ester (260 mg, lmmol, 1.0 eq.), triphenyl phosphine (391 mg, 1.5 eq.) and
Imidazole (136 mg, 2 eq.) in methylene chloride (5 mL) was added iodine (328 mg,
1.3eq.) in small portions over 20 min at room temperature. The reaction mixture was
poured into water and extracted with 4x100 mL of methylene chloride. The combined
organic phase was dried over sodium sulfate, filtered and concentrated. The residue
was purified by silica gel chromatography (20% EtOAc/hexanes) to give a semipure
jodide (600 mg). This iodide was then dissolved in MeOH (10 mL) and treated with
morphoiline (1.73 mL, 20 eq.) at 60 °C for overnight. The reaction mixture was
cooled to room temperature, poured into water and extracted with methylene chloride.
The combined organic layers were dried over sodium sulfate, filtered and
concentrated. The residue was purified by silica gel column chromatography
(methylene chloride to 15% acetone/methylene chloride) to give 5-(2-morpholin-4-y1-
ethyl)-indole-1-carboxylic acid zert-butyl ester (290 mg, 88%) or similarly or 5-[2-
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was added LiAIH4 (I Nin THE, 18.6 nL, 1.2 eq.) by syringe punp over 20 mn
and the resulting mxture was stirred and warnmed to -5 T. After cooling

back to -w00®0576phe reacti on was then quenched by sl ow adacTiusni/af3é@cet one
(10 nL) keeping tenperature below -15 C, poured into Rochelle salt at 0 C,

stirred for l(cg,u(ﬁ{ggyllrﬂghyﬁ‘ﬁﬁ%)éﬁﬁzg-iﬁ'&Hl'@PJéﬁrbb@li@r aciB ferpHitylaestee corvé-(h Et OAc.
The conbunede organi ¢ phase was i

. ) ried over sodi um sul fa% fi I‘tler d and
concent r at ed. mathkolinedsykteyDnindoleurdariogglis efd fgyorlyl 6HFF ¢h g%v{if? ggrsshy
(met hyl ene chl gri.de .1 q 2%@: )A€ I ABhordsele) to give
5- (3- hydr oxy-%&fé%gd%}{uﬁ-a@@glﬁg@?}?gﬁ%iﬁ;élai@fgq%ci d@t ert-butyl ester (2.89 g,
7099 or or simlarly 6-(3-hydroxy-propenyl)-indol e-|-carboxylic acid
tert-butyl ester. 157 WD 03/057696 PCT/ USQ3/00366 N Bo C
5-(3-norphol i n-4-yl - propenyl ) -indolg- | - ct rBpxY i ¢ acid tert-butyl ester or
6- ( 3- nor phol i n- 4-yl - propenyl ) -i ndol C lic acid tert-butyl ester
[0283] To a solution 5-(3-hydroxymgsopenyl)-ibedol e-|-carboxylic acid tert-

methyl ene. chl oredBepepAtiar e B g feeseio b 80 T

resul ting mxture mpehoSichrboadl-finyl)-Bdolshcabdxyliornidetr-dutydostert enper at ur e

and stirred for additignal h. h cycl.ohexyl - pet hyl - am , 18

eq.) was intr@&8Hded ang°t%s€}‘F‘8§Gf%ﬂe%foﬁ%!ﬂﬁ%Xﬁ@}éﬂl}érar%?g@%g \?\it%%nd,

diluted with gafy 1hRHGES, a0dq) BeoReRABANE] was qidd Ph; BHEHE0Mes(Séx, A dct ed

wi th 3xEt OAc. The conbi ned organi ¢c phase was dried tovegilr Na2§b(?4, hlerl tered

and concent r ata9dat TRE feEPPiES wa% sy Fertifing THYES FpE SUGE OVERES et 8 aphy

(50% Et OAc/ he 0 @b VGu® 3R fHieil Moy sihiba [BeDREMN) chromatography

i ndol e- 1-car beéglsﬁi)cmaéi d tert-gut | ‘ester nz)yfssi mFgFalr I_%JG- &é nor pg in-4-yl -

propenyl ) - i ndeheshylengar diseidei ctoaci¥d tagstencyetyleRst 6plomies) NPz 8D B N/ | -

N N metb RSNV -indb1 1 Mo SRR rerk-butfiRe 528803 ER®BHBEI14  NH2
similarly 6-(2-methoxycarbonyl-vinyl)-indole-1-carboxylic acid tert-butyl ester.

TN
/__//7/ N
HO Boc

5-(3-hydroxy-propenyl)-indole-1-carboxylic acid tert-butyl ester or 6-(3-hydroxy-
propenyl)-indole-1-carboxylic acid zert-butyl ester

[0282] To a solution of methyl 5-(2-methoxycarbonyl-vinyl)-indole-1-
carboxylic acid fert-butyl ester (4.64g, 15.3 mmol, 1.0 eq.) in THF (87 mL) at-30°C
was added LiAlH4 (I N in THF, 18.6 mL, 1.2 eq.) by syringe pump over 20 min and
the resulting mixture was stirred and warmed to -5 °C. After cooling back to —30 °C,
the reaction was then quenched by slow addition of acetone (10 mL) keeping
temperature below —15 °C, poured into Rochelle salt at 0 °C, stirred for 1 h and the
separated aqueous layer was extracted with EtOAc. The combunede organic phase
was dried over sodium sulfate, filtered and concentrated. The residue was purification
by column chromatography (methylene chloride to 2% acetone/methylene chloride) to
give 5-(3-hydroxy-propenyl)-indole-1-carboxylic acid fert-butyl ester (2.89 g, 70%)
or or similarly 6-(3-hydroxy-propenyl)-indole-1-carboxylic acid tert-butyl ester.
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ONNNN NNz HN NHpJ HN- NH 2CF3CO2H 2CF3CO2H ER- 8085042

ER- 808544 [0284] Anal ogs ER- 808501, ER-808514, ER-8085042 and ER-808544
are prepapad/oftegen 5- ( 2- mor phol i n- 4-yl - et hyl ) -i ndol e- | - carlearysos/eo3aci d
tert-butyl ester, 5- (3-norpholin-4-yl-propenyl)-indole-I-carboxylic acid

tert-butyl ester, 6-(3- 158 WD 03/ 057696 _R&I/AJS03/ 00366
nor phol i n-4-yl - propenyl ) - i ndol e- I-carb m acid tert-butyl ester and
6- (2- norpholin-4-yl-ethyl)-indole-| rb goc acid tert-butyl ester

following the sane procedures foy—Nhe preparation of 16 from14. O NH2 HO
\' A\ N/N H NNH CF3CO2H ER-BOQ&— [0285] A solution of 20 (51 ng) in

nmet hyl ene chloride (1 nL) was tre&ed at roomtenperature with
trifluoroacetic Sa(euﬂox(phomﬂ-ﬂ@rolenW)ml@bﬂwowlm%Hi temrpaitylgsien or r esi due

was washed with %O ﬁ"g&‘%w CJO%%E%@%Q#{C/@ (d]@rt% )estelThe crude

product was then'f hase wat er to give ER-
809047 (9.6 283440/() o Eﬂ)monl9R3&ydtok3f-lbtfd&rxy®ﬂhdqlﬁ=éd;atuqeylg:t peidtiente. N\

IN HNNH |IC 61 6 xture chl m ridine
(J Heter ocycl‘ti"’d‘y es'é]&ﬁ% %‘QA%'% ig) (3 E%P( L arh é(g)([’)% lﬁetml%
5- chl or o- 3H i ¢HidHE @] FmD) B PIC Wels Ekﬁi)ed MsCl (0.40 mL, 1.5 eq) The resultlng mixture
2-tributyl stannanyl -i ndol e-1I - arbo yllc cidtert- 1 822 ny)
and tetraki s‘(“‘t‘srﬁtlﬁﬁ‘éf?fﬁﬂé?g‘bﬁ’il %(?m& %P Eﬁﬂ’?‘hatﬁ’(n@?ra'ﬂl r‘?’é%eq’ﬁ ué ﬂ)l PTL) was
heated at  129{nf QtioRety1-mbl§I- a@al@t(egnmm X8 5.5 Wi SinBoduced bt thel febulth@OEt , and
washed with water and brine. an| c |l ayer rga dglgg over, 8045%%1
evapor at ed. m@ttrrégwﬁrrewebm‘fe d IeE mHnsat- oY a(lgct WEisl e) to
give 7-(1Hi ngﬁko%gﬁs)e "W exfri@tééla@fﬁ{ $FROREPYNE dbieinddCorgMlic pRBe MBY dasl a pal e
brown solid. confirmed the
over Na,SOy, filtered and concentrated. The residue was purified by silica gel
chromatography (50% EtOAc/hexanes) to give 5-(3-morpholin-4-yl-propenyl)-
indole-1-carboxylic acid fert-butyl ester or similarly 6-(3-morpholin-4-yl-

propenyl)-indole-1-carboxylic acid zert-butyl ester.

M “@@Q

2CF3CO,H 2CF3CO,H
ER-808501 ER-808514
NH
o™ N\
LN \_ 4
) y
o\) H NG _NH
2CF4COH 2CF3CO,H
ER-8085042 ER-808544
[0284] Analogs ER-808501, ER-808514, ER-8085042 and ER-808544 are

prepared from 5-(2-morpholin-4-yl-ethyl)-indole-1-carboxylic acid zert-butyl ester, 5-
(3-morpholin-4-yl-propenyl)-indole-1-carboxylic ~ acid  fert-butyl ester, 6-(3-
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structure. HN--\< O\ N NH HNNH 159 WO 03/ 057696 PCT/ US03/ 00366

| G395 [0287] A m xture of 2 (1.66 g, 6 mmol),

2-tri but ywetoalsmey| - i ndol e-1 - carboxylic acid tert-butyl esrarsoy/amsss 3.6 g,

7 mol), triethylamine (0.83 mM, 6 mmol), and

tetrakis(tri ho st 2l dofd Wb Sy 1ik 6QRIANTredAButy®| Yted NaddVF6(20 i)
PG PIPRBRI DAL kbt Uy

was heat ed at ring the'reaction, 11 was added in two

portions (1.10dghotin)-yl-athd)-indeletlrastbormylia asid iarduk estalc fAlPWHRE Heet? My

acetate and \A&&%ﬁ&ey\?&%‘ap\g%%&?%gf%rr&r%?ﬂ over anhydrous magnesi um sul fate.

After filtration, silica was added to the residue and
concentrated. The residue was purified by chromatography (AcOEt/MeOH) to
give 1C-395 (240 ng) and 1C375 (@0 ny). 1H Nlﬁlconfirmad the structure.
CH NO EtQ2CHN NN H 2
(7-chl oro-2-oxo- 2, 3-di hydr o- 1HH
ethyl ester [0288] To a solution o
4-chl oro-5-nitro-2, 6-pyridinedi carbamatey (igtegqediate for the preparation
of 1) (500 ng) in EtOH (50 nm) was- gdded Rane Ni (1 g) and stirred for 12
h under .hydrogen atnpsphere at rodm fenperature. Reaction mixture was
filtered on celite and filtrate was ggug®olfated under reduced pressure.

Resi due was di ssolved in 2-propanol (10 nL) and stirred for 60 h (imder

reflux. The ri6283li on misxsolmienwd20 ¢Domeninracthdens dhigmde (hidy avag dgetss &ci pitat e

was filtered,  The fi - E0d ALAE) £0P3 Alak@ cArOntiBedO fThe solid

(7-chl oro- 2- orf8mgslgééréfp{?%§lo- r?%@g‘g%f Q 5-b] pyr iadi ?1 5-vyl % carbanic acid

ethyl ester assidugyway wasteil dvithl FzONVR M| to raive emide produgit(ys-@ m@HoThey N /
crude product was then purified by reverse phase HPLC (MeOH-water) to give ER-

809047 (9.6 mg, 44%). MS (ES), F and "HNMR confirmed the structure.

r\\l W

Ho N NH

1C-261
[0286] A mixture of 7-chloro-3H-imidazo[4,5-blpyridine (J. Heterocyclic.
Chem. 1982, 19, 513) (250 mg, contain 25% of 5-chloro-3H-imidazo[4,5-b]pyridine),
2-tributylstannanyl-indole-1-carboxylic acid terz-butyl ester (11, 822 mg) and
tetrakis(triphenyphosphine) palladium(0) (188 mg) in DMF (10 mL) was heated at
120°C for 6 h. The reaction mixture was extracted with AcOEt, and washed with
water and brine. Organic layer was dried over MgSO4 and evaporated. The residue
was purified by chromatography (AcOEt/hexane) to give 7-(1H-indol-2-yl)-3H-
imidazo[4,5-b]pyridine IC-261 (28 mg) as a pale brown solid. 'H NMR confirmed the
structure.

o)
HN—< \
\ — o)
N
m N\ /
Ny NH
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H HNINH O 1C 380 10 160 WO 03/057696 PCT/ US03/00366 [0289] A m xture of
(7-chl oro-2-o0xo-2, 3-di hydro-| Hi m dazo[ 4, 5-b] pyridin- 5-yl)-carbamc acid
et hyl estwp 03@88696rg), 2-tri butyl stannanyl -i ndol e-| - car boxPCirasay w66
tert-butyl ester (11, 472 ng) and tetrakis(triphenyl phosphine)pal | adi un(0)
(54 mg) in DMF (10 ni) was heated at p@2894" for 4 h. Additional
2-tributyl stannanyl -i ndol e-1- carboxylic acid tert-butyl ester (11, 472 ny)
?Ed t et r?ki s(triphenyl phosphine) palladiun(0) (54 ng) was introduced and
e resul ting gLxture S f &N The
reacti on m xt reﬁwas c\g%ce&trat ed ug(]jﬁ%ogr edt?%g%ll %g{g%t%lgﬁﬂghﬁl]ﬁd(?ﬂl ed by
chr omat ogr aphyarodyBEadi/e@-hutyloesigr (d, 8.6-e38anmolp mq)lylmma (B8} wl, gliﬂalyl)sol id.

1H NWR fi
(2-am ng?g- I(:L%%?Eﬁ’%rgf—]ﬁ Eﬁrhgé'z oﬁp}gne% pyr “‘6‘ oﬁf'(gbo %ﬁ(@;ngi%m glé/Lle(letlﬁH ester

[ 0290] Cyanog®ns heapstd gte1300.G55ord h5Dﬁ’nrrgm1b)reamaen,audwels adiled i two rpedlossnl ution

f eth -
br epar ati o GIOIEX D-gRbegesthon Ty Aot g o Vot St hAs Bl Bl Ry A | "°
Erﬁ”per ature. ¥her,sal ]lcd[h:e@ Bvé‘haﬁld hyc&busrrh@leilﬁm s3lfite aﬂﬂertﬂiiermtlcaﬂ; sifiCa g:1f(é00 3 h.

e precipitate was filtered and d wth hyl .et her to
(2- am no- 7- chmgHy- ‘@ﬁ?‘?ﬁe d94 ﬁr?)s“g‘?p‘?’ﬁl %ﬂnﬁe’%fa?% %%Fﬁsé CcVacP f%éitﬁﬁll est er
(0.55 g, 38 NWraSadeh ?lgl ML) 13 HiNNIR -3940 Rl ahECSUS (B mpe. 'INH2 N
INHN NH NH2 1C4 291 | C-416 was obtai ned from
(2- ani no- 7- chNdHbcayirmed thy 2’6‘&‘“5 b] pyri din-5-yl)-carbamic acid ethyl ester
and 11 by using the typical procedure described for |G 380. 1H NWR
confirmed the structure. 161 WD 03/ 0576960|PCT/ US03/ 00366

N
AN
| | =0
EtO,CHN—~NZ N
H

(7-chloro-2-0x0-2,3-dihydro-1H-imidazo [4,5-b]pyridin-5-yl)-carbamic acid ethyl

Q

ester

[0288] To a solution of diethyl 4-chloro-5-nitro-2,6-pyridinedicarbamate
(intermediate for the preparation of 1) (500 mg) in EtOH (50 mL) was added Raney
Ni (1 g) and stirred for 12 h under hydrogen atmosphere at room temperature.
Reaction mixture was filtered on celite and filtrate was concentrated under reduced
pressure. Residue was dissolved in 2-propanol (10 mL) and stirred for 60 h under
reflux. The reaction mixture was cooled to room temperature and precipitate was
filtered. The filtrate was concentrated to give 250 mg of (7-chloro-2-0x0-2,3-
dihydro-1H-imidazo[4,5-blpyridin-5-yl)-carbamic acid ethyl ester as a gray solid. 'H
NMR confirmed the structure.
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| I N=-R2 or \}-RRH R =H M, Bt (N-CHN H

7-iodo-2-al kyl -3Him dazo [4, 5-b] pyridine [0292] Conpound

7-i odo- 2-wblglosBbb | m dazo[ 4, 5-b] pyri dine (7-iodo-3H PCT/US03/00366

i m dazo[ 4, 5- b] pyridine, 7-iodo-2-nethyl-3Hin dazo[4, 5-b]pyridine,

7-10do-2- et hyjpgght i m %a%{?:[tére o#’dﬂéfﬁdrglzftﬁb 2208 @b- 1L BniltdzoRigs-Bpydinpr epar ed
from 4-chl oro- pyr| di ne- 2, am ne (Recuei ", 1969, 88, 126
following t heS-s(cherbpmmtﬂmﬂé’lfesipr @A@mg) rzéphmtalﬁa@wn&slrméolsﬁ&a °f‘¥151f€°? F

sol i on of  4E{RoDREHS R Er b iRt ol Sptinpal AR 185 @??LBEZ :
(48-51%in WaDMF (18 mit) waa heedutias °@deretih. NANdoral 2¢rilpitylstanna md
1 o gyhindalestt i onwi se

over 1 h period ke |n ti.on r tin
m xture was sPA PP dtC)D?’ft’P‘gtVF 6term(%iaggﬁz q{@r g%%q%g‘{rlr{f)gmgh }@ﬁoégrﬁﬁ% m%
The r teact i 0 gpmalummqsqugmwlaeﬂlmﬁmded and the Neski0O8 nzitire Wies hreetsdibt 199G xt ur e
wa
Na; ng r?‘ ﬁ[ ? ef%\émn é&dgg E{)ﬁgb ﬁedF%c roﬂ{:l“81n dvowra %Qﬂc%nt?ﬂ&ls @nd\é%d&:reh Sgséﬁ}leer
5-f 1 uor o- 7- i oggr iRl by chidrhdtepraag qR4OE kO itelgive 165380 (2D ghg) asbrmbn sol i d
(170 ny, 86% . 19FNNR 1HNVR and confirmed the structure. RL. RF N-- N
N Rl=H, F RG BfaKsoligH HRIME fonfjgmedHihe strictipe [ 0294] Conpound 66 was prepar ed
from 7-iodo-2-al kyl -3Him dazo[ 4, 5- b]pyridine (or its H nono-salt) or
5-fl uoro-7-i odo-2-nmet hyl - 3Hi m dazo[4,5- b ridine and 15 foll owi ng the
sanme procedure for the preparation of 13 %ét 162 WD 03/ 057696
PCT/US03/00366 O RFFN)'" ~\ \ N CBGI—

\

N. NH
NH,
(2-amino-7-chloro-3H-imidazo [4,5-b]pyridin-5-yl)-carbamic acid ethyl ester
[0290] Cyanogen bromide (0.55 g, 5.2 mmol) was added to a stirred solution

of ethyl 5,6-diamino-4-chloro-2-pyridinecarbamate (intermediate for the preparation
of 1, 1.00 g, 4.3 mmol) in 20 mL of ethanol at room temperature. The solution was
stirred for 3 h and then at 60 °C for 3 h. The precipitate was filtered and washed with
diethyl ether to give (2-amino-7-chloro-3H-imidazo[4,5-b]pyridin-5-y1)-carbamic acid
ethyl ester (0.55 g, 38 %) as a yellow powder. "H NMR confirmed the structure.

NH,

r\\l NN
H N _NH

e

I1C-416

[0291] 1C-416 was obtained from (2-amino-7-chloro-3H-imidazo[4,5-
blpyridin-5-yl)-carbamic acid ethyl ester and 11 by using the typical procedure
described for IC-380. "H NMR confirmed the structure.
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N\ N / 67 [0295]

Compound 67 was prepared from

7-1o0do-2-net hyl -3Hi m dazo[ 4,5- b]pyridine and 15 follow ng the sane
pr ocedur ewDams/051886 pr epar ati on of 65. ER-# 1. Structure of PEE/Uus03/@36¢ NVR

and/or M5 807496 r
H N\/NH 807585 ~N |
,NH 807750 O H NWR

NHNVR QI / - NN HNI, NH 807584 HNWR [aN N ~
\ NHNWVR O NHNI, NH807587 / NNHNWVR F/ N HN

N -HN~NH8078?\IOHN|VR ON-~N N- HN NH
163 WD 03/ 057696 PCT/ SY) / 6 8077 F3 NWRZNH Ry = H, Me, Et
N7 TN NZ N o
H H

7-iodo-2-alkyl-3H-imidazo[4,5-b]pyridine
[0292] Compound  7-iodo-2-alkyl-3H-imidazo[4,5-b]pyridine  (7-iodo-3H-
imidazo[4,5-b]pyridine, 7-iodo-2-methyl-3H-imidazo[4,5-b]pyridine, 7-iodo-2-ethyl-
3H-imidazo[4,5-b]pyridine) and /or its HI salt was prepared from 4-chloro-pyridine-
2,3-diamine (Recueil, 1969, 88, 1263-1274) following the same procedure for the
preparation of 2 and 4 from 1.

5-fluoro-7-iodo-2-methyl-3 H-imidazo[4,S-b]pyridine

[0293] To a solution of 4 (R;=Me, HI mono-salt, 300 mg, 0.75 mmol, 1.0 eq.)
in HBF, (48-51% in water, 3 mL) at 0 °C was added NaNO2 (1.0 g, 19 eq.)
portionwise over 1 h period keeing the reaction temperature under 4 °C. The resulting
mixture was stirred at 0 °C for 40 min and at room temperature for 30 min. The
reaction was then quenched with sat. NaHCO; and the resulting mixture was extracted
with 5xEt,0. The combined organic phase was dried over Na,SO,, filtered and
concentrated to give 5-fluoro-7-iodo-2-methyl-3H-imidazo[4,5-b]pyridine as a light
brown solid (170 mg, 86%). YFNMR, 'HNMR and MS confirmed the structure.

R4
RF\N/— [: /_\N R =H,F
Re H N NH Ry =H, Me, Et
i,
66
[0294] Compound 66 was prepared from 7-iodo-2-alkyl-3H-imidazo[4,5-

blpyridine (or its HI mono-salt) or S5-fluoro-7-iodo-2-methyl-3H-imidazo[4,5-
blpyridine and 15 following the same procedure for the preparation of 13 or 64.
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N H N/NH 807868 N\N HNVR HN, NH 808009 a HNVR N\N N HN, NH 808081
N\ \ NHNWON | HNNH808085 QHNVRN HN NH / 808160 HNVR NNH
N,,,NH 808236519NVR N N N H N, NH 808257 o H NVR N \ @KT/UN03/603b6b NH
808259 MO, HNWVR aN\ ~-NN HN /NH 164 WO 03/057696 PCT/ US03/ 00366
808260 i ~II \ A\ANHNW ,- iNN o

Reay mQN
! N =
Ro H

NTN
67
[0295] Compound 67 was prepared from 7-iodo-2-methyl-3H-imidazo[4,5-

b]pyridine and 15 following the same procedure for the preparation of 65.

ER-# |1. Structure of 66 or 67 TH NMR
and/or MS
t
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N (R HN NH 808291 HNVR N\/ NN HN\ NH
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NH 808311 HNVR ON N NHM/NHN\IN 808319 OHNWVR ~ NN HNI, NH o
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808498 HNWR J_/\N / NO HN, NH 808499 N NHNVR N H NT, NH 808500 0
CF3CO2H H NVMR ON N N CF3CO2H H N\ NH , 808513 CF3CO2H H NMR N\ \ N

Q] N - CP8OM3Ms1oN \ NH / 808541 p NN HNMR ON N H N~-NH @E3QGRMBEECORH
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HN NH / 168 WO 03/057696 PCT/US03/00366 808620 N "HNVR ol \ / NN H
N, NH 808622 NHNW R oCJr / N NHMNHB808623 CNI / \NHNVR N H NTNH
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7-iodo-2-methyl-1,4-dihydro-imidazo[4,5-b]pyridin-S-one
[0296] To a solution of compound 4 (R=Me, 160 mg, 0.59 mmol) in 10 mL of 20%

aqueous H,SO, at 0 °C was added sodium nitrite (1.54 mmol) in small portions and
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ON NH CF3CO2H 809238 M5 NI / NN'Ir HN, N HOO I CF3CO2HH b ON N
H 7-io0do-2-nethyl-1,4-di hydro-im dazo [4, 5-b]pyridin-5-one [0296] To a

sol uti on wb osospound 4 (R=Me, 160 ngy, 0.59 nmol) in 10 nlL Pefi/UB0sM038€UEOUS
H2S04 at 0 C was added sodiumnitrite (1.54 nmmol) in small portions and

176 WO 03/ 057636, %@ %{quégﬁrre& N€odit tlptiaffe BhokhiPhte THE FeaSidnhiRfira@l room

t enperat ure overni e reaction mxture was nettralized with sat.
aqueous NH3 twasphbu’traﬁzedasmdl sdteaqueays | NEnig 13t &, jpnd shecreqididng predipitaés Was t o gi ve

o vel o 2o SygTbi, Bk S1P g ot bl heodhiyoet i i 1400, o
ES?% | with saigicfpaatuor Y/—ld‘dB -2amethglH Nmydl@mlﬁda!&bm,SmiperHHSNhe (§9%) A 807546
0297] ER-8075 6 1 om 7 i odo- 2- net hyl - 1, 4- di hydro-i m dazol 4, 5-
b] pyri di n-5-ol (‘jryllgrs %? }gg]% =Me) follow ng the sanme procedure for
the preparation of 13. Satlsfactory M5 and 1H NVR were obtained for
ER-807546. aN NN NN HN NYNHHNNI Y ER 809251 ER 809252 [0298]

Anal ogs ER-809251 and ER- 80925? are

ER-807546

[0297] ER-807546 was prepared from 7-iodo-2-methyl-1,4-dihydro-imidazo[4,5-
blpyridin-5-one and 10 (R’=PhCH,, R”=Me) following the same procedure for the
preparation of 13. Satisfactory MS and 'H NMR were obtained for ER-807546.

|

N\ - N N —
QNN@Q—Q O v\
I H NYNH

ER-809251 ER-809252
[0298] Analogs ER-809251 and ER-809252 are prepared from 7-iodo-2-
methyl-3H-imidazo[4,5-b]pyridine  and  6-[2-(cyclohexyl-methyl-amino)-ethyl]-
indole-1-carboxylic acid fert-butyl ester and 5-[2-(cyclohexyl-methyl-amino)-ethyl}-
indole-1-carboxylic acid terz-butyl ester respectively following the same procedures

for the preparation of 16 from 14.

[0299] 3) Biological Assays
[0300] HUVEC Assay Protocol:
[0301] Pooled human umbilical vein endothelial cells (HUVEC, Clonetics,

Inc) were seeded in 96 well plates at 5 x 10* cell/ml and incubated at 37°C. The
following day, 20 ul of the each compound dilution was added to the cells and
incubated for 30 minutes followed by stimulation with TNFa (1 ng/ml) for four hours
at 37°C. After TNF stimulation, the plates were washed with PBS containing 0.5%
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met hyl - 3H i m dazo[ 4, 5- b] pyri di ne and 6-[ 2-(cycl ohexyl - et hyl - am no) - et hyl ] -
i ndol e-1-carboxylic acid tent-butyl ester and

5- [ 2- (cycWwolmnyieveret hyl - ami no) - et hyl ] - i ndol e- 1- car boxyl i @ecaaisd3/omsné - but yl
ester respectively follow ng the sane procedures for the preparation of 16

from14. [0299].,3). Bi ol 0300 Pro ocol 0301]
Pool ed human f}%%“@bbﬁ%{ﬂﬁ ﬁ‘éf&? OJI§t ﬁE\‘?’I‘:t@s Taégcondﬁr c) were
?elefled in 36 \éﬁﬂéﬂgd&k abedemtticn thEQséleﬁtﬁi blédﬂéC?m_exmeuMI eg"é*m pREE. v;;él‘éle |

ol | owi ng day, of the_each conpoun ilution s, adde e cells
and i ncubat edPGPB%te‘bFYI%IHQItPég?f}@IHr%?}@ﬂn‘b‘yn%f“?th&‘?rﬁﬁ ﬁ%e]\?\?t% “%lﬁﬂﬁ g o/ m )
for four hour $CAMa1{’m%€d Al&prsyidins Siinktdpatid, ) ingedl 30@ s MBS Comasiigd wi t h
PBS containin 5% 7 WD 03/ 057696 PCT/ US03/ 00366 BSA, fixed with

0. 025% gl ut ar 3}%% andh 340 4B s cPngi ot geteiaiph e Rldteso MG Yashedh @B odi es

for detection yphntesd GiRCloon a8t bécbapx ér@ﬁaés@rbon-ﬁgﬁecp|g@£tea'i1t1\/iﬁc5tﬁe 1g@cubat ed
with 100 gl fl the primary nmurine anti-human -se1 ectin and anti-human

| CAM ant i body aftiey SistesnBockipidn Hapdiluites, 1:A090Hin BBEQ-5 By 51eEBSEar 30
containing 0,356 és’i“g@&ﬂt%%é: %ﬁefx %afsl%'aeanﬁqw abk efhmvitshat Bas RREGRq wer e

washed and |ncu ate a secon ary peroxi dase conj ugated goat
anti-nouse | gGe eolor b@d;on(wsealbnvedmcchdpm forl L3-2@linhipetes] 1The geapgion was

PBS/ 0. 5%BSA/ 59 00 I of
TMB subst r at e%*\;g%ed bgfdﬂeléég%dﬁ{é&pﬁe Ko ?-2?\] glesg%t%? %ﬁ%@g&%‘ﬁ]@ 3\%\23592\&%6\/6 op for
15- 20 mi nut es .onHhieropacipedrophaiemetst aip%ﬁ@mnbyl(fsblefa]achjwbne(ﬂqteuﬁm%bihse@)bn1 N

H2S04 and t he o ti c on. ',cr opl at e
spect r ophot on#f'¢ ?nt llzfgﬁtlﬁrﬁa%fl%)b?/’v‘?a me DrRsFar mi ned based on per cent
i nhi bition as cal cul ated by thE)rS ol | owi ng forrrul a: %1 nhi bgtl on = [1[(vVv

conpound D - vg bl ank avg. TNF - av J 178 WO
03/ 057696 PCT/ USO3/ 0(/3%“6&1@1‘% M@‘H‘(ﬁ@ ?ﬁ)ﬁ%ture (1): R

(RAFN N HHNN, , (avg. TNF OD - avg. blank OD)
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R2 m and pharmaceutically acceptable derivatives thereof; wherein nis an
integer fromO0-4; R is hydrogen, -NH2, -NHWe, -NHAc, -OH, F, -Owe, -CN, or
- NH( C=Ownto3/0R&96 s hydr ogen, -NRARB, -ORA, an aliphatic, Pegtesovadssphati c,
aryl, or heteroaryl noiety, wherein RA and RB are each independently
hydrogen or an aliphatic, heteroali phatmis, aryl or heteroaryl noiety; each
occurrence of R3 is independently hydrogen, hal ogen, cyano, or an

al i phatic, heterogl i . roaryl noiety, or a group -G RC,
wherein G i s?' abs‘%n%ﬁé@kpga\?%—i%g s@&ctJ}@tI? -0-, aor (GO, and wherein RCis
hydr ogen, NRFRG - ORF, - SRF, or an allphatlc Rhet eroal i phatic, aryl, or
het eroaryl noiety, wherein RD, € gach i ndependently hydrogen,
-NRRy, an aliphatic, cycloali phﬁ’t?’]" ! aljphati c,

cycl oheteroal i phatic, aryl, or heteroar Ly, an acyl noi ety
substituted with an aI i phati c, heteroaliphatié, aryl or heteroaryl noiety,
or wherein RD and RC or RF and RG taken togei,her are a 3-, 4-, 5-, 6-, 7-
or 8-nenbered substituted or unsubstituted cycloaliphatic or

cycl ohet eroal i phatic noiety; wherein each® occurrence of R, and Ry is

i ndependent |y hydf bRk tekati ¢,  heteroaliphatic,

cycl oheteroal i pha?n%%)?lgma% , Lluyp%é%ﬂet%(l)%ﬁiﬁ noi ety, an acyl noiety
substituted with azherainlnphatlntﬁgeﬁmfepéal i phatic, aryl or heteroaryl noiety,
or wherein R, t aker r -BMOLCIG grenber ed
substituted or gb}?ﬁ(/drtoﬁ? gg%/%atl\gﬁ oraOthnFsat ur at ed cycl oal i phatic or
cycl oheteroaIN}ntasO)(OEtrml ety; V\/nereby each of the foregoing aliphatic or

het er oal i phati c etl Y, t &

unsubsti t ut ed, cgglz?schy %f\clﬁf‘ gg;aﬁ@ﬁ%?ﬁg%t&gﬂawsﬁ?ur ated or

unsat ur at ed %@grd@gﬂhﬂdﬂy,&aﬁfmmm aﬂaﬁlﬁm m}hlm@pmd?nﬂ}’deM%?% yl noieties
may be |ndependently S aggtl tut T%rt unsul %t ed. 179 WO 03/ 057696

PCT/ US03/ OOSG@P agic, heffao e(‘?’foﬁfy erein the conpound has the
structure: R :: 7%5&ch%rrehlze &1 16 MdepdRdently hydrogen, halogen, cyano, or an

aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or a group —-G-Rc, wherein G is
absent or is ~CH,- , -NRp-, -O-, or (C=0), and wherein Rc is hydrogen, -NRgRg, -

ORp, -SRy, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, wherein Rp, Ry
and Rg are each independently hydrogen, -NRxRy, an aliphatic, cycloaliphatic,
heteroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety
substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Rp
and Rc or Ry and Rg taken together are a 3-, 4-, 5-, 6-, 7- or 8-membered substituted
or unsubstituted cycloaliphatic or cycloheteroaliphatic moiety; wherein each
occurrence of Ry and Ry is independently hydrogen, an aliphatic, cycloaliphatic,
heteroaliphatic, cycloheteroaliphatic, atyl, or heteroaryl moiety, an acyl moiety
substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Ry
and R, taken together are a 4-, 5- or 6-membered substituted or unsubstituted,
saturated or unsaturated cycloaliphatic or cycloheteroaliphatic moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated and wherein each of the foregoing aryl or heteroaryl moieties

may be independently substituted or unsubstituted.
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wherein R3a and Rib are each independently hydrogen, hal ogen, cyano, or an
aliphatic, heteroaliphatic, aryl or heteroaryl noiety, or a group -G Rc,
wherei n Gvo3/oatssent, -CH2-, -NRD-, -0-, or (C=0, and whecaiusoResss
hydrogen, NRFRG -ORF, -SRF, or an aliphatic, heteroaliphatic, aryl, or
het eroaryl nyi ety WQGHBIMY SHail, RhdeifGoompeatihas irdepandent | y hydrogen,
-NR,, Ry, an aliphatic, cycloaliphatic, heteroaliphatic,

cycl oheteroal i phatic, aryl, or heteroaryl noiety, an acyl nviety
substituted with an aliphatic, heteroaliphatir, aryl or heteroaryl noiety,
or wherein RD and Rc or RF and RRG taken togefher are a 3-, 4-, 5-, 6-, 7-
or 8-nenbered substituted or unsubs o\ cy8l oal i phatic or

cycl oheteroal i phatic noiety; whegel! h o¢gtiyrrence of RX and Ry 1is

i ndependent|y hydrogen, an aliphatic, ¢ clfﬁ‘bifi']bhati c, heteroaliphatic,

cycl oheteroal i phatic, aryl, or heteroaryl noiety, an acyl noviety
substituted with an aliphatic, heteroaliphat?c,; aryl or heteroaryl noiety,
or wherein R and t aken oget her . osypstituted
or unsubstituted, W?é’?ﬁralgf 8&‘1 g?bgar% ﬁ%{étlﬁéeg?gdgé}:yy% 5% ?lb%é{gégug? &d )

cycl ohet er oalyjphdt; ieetermiliphatic, wyboeipjeremygihmaibtyt prea gromp gy VAITPh&t Fc or

het eroal i phatjc noieties may be independently substituted or

unsubst i t ut edbse@yctHe -or acyclic, linear or branched, saturated or

unsat ur at ed; _RRg-,WbLo6LIC=®aai vierdihR: fshydgeém gNREBE, -ORr.R8Repv2Y y| nDi eti es

may be independently substituted or unsubstituted. 3. onpo of claim
1, wherein t hEpRagiadistaRepliphaticy el gﬁ%ﬁ?&?"ﬁﬁé’f‘owtﬁ?ﬁhﬁng %ha?l dﬁGEl%\;%&gRi b R2
180 WO 03/ 05Zp4 eﬁqﬂ}@%ggg’aﬁﬁ&%\@eﬂqjhmid%ﬁlmﬁhﬂameﬂaarmli@bath, i ndependent |y

hydr ogen, hal ogen, .cyano, or_an_aliphatic, heteroaljphati arv| or
et er oar y1  msveblsterosipunis b o vt e H ] Soebmaanpe B ° e,

-0-, or (C=0u; i RatiRCark Bor MERF B8 hhoidNRoR@here Ry, and Bigfor Reandan
al i phati c, hélthg?%g#%ﬁgﬁg?&éﬁl ,r or hg?erotl)egfgl rr%jfiﬁ.et¥Fia vvherbe'.n RD, RF and
RG are each Ravdieqpenghérer hsp ardydt-oyetr; 7-qui megybered subgtiiyprervpsu 8‘;1,%}68a| i phati c,

het er oal i phat j ¢, 1 GV6 [ipRAd Hoie@! Whereifl kadhecaiRALYSf RGRIn@RY, an acyl
noi ety substictyﬁltoaélép%ﬁ‘ltﬁnggl%gﬁ)%ﬁatic,mﬁtgtertg?alli?)hatic aryl or heteroaryl

moi ety, or wheindepenRBitlyigidiRgem an fiphai cycloaliphatic, heteroaliphatic,

cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an

aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Ry and Ry taken

together are a 4-, 5- or 6-membered substituted or unsubstituted, saturated or

unsaturated cycloaliphatic or cycloheteroaliphatic moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing aryl or heteroaryl moieties

may be independently substituted or unsubstituted.

3. The compound of claim 1, wherein the compound has the structure:
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RG taken together are a 3-, 4-, 5-, 6-, 7- or 8-nenbered substituted or
unsubstituted cycloaliphatic or cycloheteroaliphatic noiety; wherein each
occurr encwooB/oRIeY6 and Ry is independently hydrogen, an alPCERE03/60366
cycloaliphatic, heteroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl

noi ety, an acyl nmQineleih RYARA RLU4re dadh ihdepaitiensly hydiagednC halbgenecyaad,iqphat i c,
aryl or heteroaryl noiety, or erein R, and Rg t aken ogweﬁ her .are a 4-,
5- or 6- nenbeﬂlehhﬁgxﬂbﬁqrp%hli’b@?f’ ap/] anagiereyt weiel, °5a &R SRer eﬁ‘ﬂggia Bir at ed
cycl oal i phati g ar __@qg_l ohet eroal i phatic noi ety; whereby each of the
foregoing ali pﬁat’l c or’ heteroaliphatic noieties may he independently

su Pst it u:j ed oNRunsQbst (Gdetnd wheasin Re srhydrogen mBRrRG:nERF -SRe9F hched

saturated or unsat ; d ' : i, @ ' r

et or oary 1 i BB B ot T ut ed, 4.
'I’\'IheNc a rrmu &d independahtly Hydragver-diRaRy, e alinbaiio gydodkipbatichketarpplipbtise: R RGRFN

5. The corrpou‘?( @bg?te@%?lﬁ'?‘%rici I,arrg’\I/mRoé Peetlg%al?/ﬁgo%@/g%gﬁg gﬁlﬁg tu ﬁgfﬁlg'?f ﬁ}:ﬂtl Enr gl o rlg b
RGRFN N N H_Hilphdtic, hetdroalfiBatic] &1 MfDe@8/08 798y, PCTheSIGHO0EAs: orBnenéi n RI,
wher ei n the cbpEE et “trie-uFr feCur e S e R BIRAET P AR

cycloaliphatic or cycloheteroaliphatic moiety; wherein each occurrence of Ry and Ry

is independently hydrogen, an aliphatic, cycloaliphatic, heteroaliphatic,

cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an

aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Ry and Ry taken

together are a 4-, 5- or 6-membered substituted or unsubstituted, saturated or

unsaturated cycloaliphatic or cycloheteroaliphatic moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,

saturated or unsaturated; and wherein each of the foregoing aryl or heteroaryl moieties

may be independently substituted or unsubstituted.

4. The compound of claim 1, wherein the compound has the structure:

ReReN -
GNF AN \/N
N
H
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R2 wherein Rl, R2, RF and RG are as defined in claim1. 7. The conpound of
claim1, wherein the conpound has the structure: RL RGRFN 'Ilzz \N N\ N
H HNN Y wBa3/0sdseé ein g and r are each independently O or PCI/iznsloRé¢ R2, RF
and RG are as defined in claim1. S. The conpound of claim1, wherein the
conpound has the stwhiRlirlRER,, RRland RgMreRsidEfthedlin MaidNYN R2  wherein q and r
are each independently 0 or 1; and Rl, R2, RF and RG are as defined in
claim1. 9. The conmpound of claim 1, wherein the conmpound has the
structure: O@l RERENnpouhd ofb1N¥m Hvshi%keuNhe Benpohfd hMh O RRIEI6

PCT/ US03/ 00366 wherein , R2, BFognd RG are as defined in claim11. 10.

The conmpound of claim1, V\/nerel n Pﬁ'é orrpound hq@ the structure: Rl RGRFN
Il / N/ NOHHNN \// R2 wherein nd RG are as defined in
claim1l.

>

wherein Ry, Ry, Rr and Rg are as defined in claim 1.

7. The compound of claim 1, wherein the compound has the structure:
R1
RgReN —
=
r q N \ /N
N
HN Wé N
Rz

wherein q and r are each independently 0 or 1; and R;, Ry, Rr and R are as

defined in claim 1.

8. The compound of claim 1, wherein the compound has the structure:
Ri
W
RGReN X N
r q H HN\fN (

wherein q and r are each independently O or 1; and Ry, Ry, Rr and Rg are as

defined in claim 1.

9. The compound of claim 1, wherein the compound has the structure:
0 R,
RGRFN N —
N
N\
HOHN N
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11. The conmpound of claim1l, wherein the conmpound has the structure: R

RF S(=OOmMNNV HHNN R2 wherein RL and R2 are as defined in claiml1;
inis 0, woms/i69@and RF is an aliphatic, cycloaliphatic, Rerarsozbizphatic,
cycl oheteroal i phatic, aryl, or heteroaryl nvoiety; whereby each of the

f oregoi ng al i phat i evieteihR], &, 0R dnpRataiCasBiiRddi i@ SlatiRy. be i ndependently
substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing aryl or
heteroaryl noi@ti eShe @BipdidionclaREN ARV HhS hEHdun hedhemisnsdibst i tuted. 12.
The conpound of claim1, wherein the conpound has the structure: R RFIO
NN HHNN V R2 wherein RL and R2 are as defined in claim1; and 183 WO
03/ 057696 PCT/ US03/00366 RF is hydrogen, a protegjive group or an

al i phatic, cycloaliphatic, heteroalipbatig, cyeKoheteroaliphatic, aryl, or
het eroaryl nvoiety; whereby eacqqq{N 'Qg/uliphatic or

het eroal i phatic noieties may be ¢inde stibstituted or
unsubstituted, cyclic or acyclic, |imear of! b Ned, saturated or

unsat urated; and wherein each of the foregoing aryl or heteroaryl noieties
may be independently substituted or unsubstitut &4. ;13. The conpound of

claiml, wherein t{g OMROWIKNATRE AR SUEHEYE Guim R -~ G X

11.  The compound of claim 1, wherein the compound has the structure:

wherein R; and R; are as defined in claim 1;

mis 0, 1 or2; and

Rr is an aliphatic, cycloaliphatic, heteroaliphatic, cycloheteroaliphatic, aryl, or
heteroaryl moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing aryl or heteroaryl moieties

may be independently substituted or unsubstituted.

12.  The compound of claim 1, wherein the compound has the structure:

R4

Res —
o A\
/m_QN
H

HN. N

b

Ro

>

wherein R; and R; are as defined in claim 1; and
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N N~HFN N R wherein RL and R2 are as defined in claiml; Gis CH2
or -(C=O0; and Xis 0, S, CO S=0, C=CR4R5, NR4, or CR4R5; wherein each
occurrencwoB/05146 and R5 i s i ndependently hydrogen, hydropgir/ushab@seen,
cyano an aliphatic, heteroaliphatic, aryl, or heteroaryl npiety, or is an
acyl moi ety substigyt gd iklonna SRR | Groudeberalaipiak! GyoRilhad

het eroaryl noiety; _\g\her% g%éhap? the fogrglélgi ng aliphatic gr ks

het er oal i phat iheternsligitatia Syelaljetésealiphpiiie plah @ehat¢rgargl ipeietyt ut ed or

unsubstituted, cyclj [ I . LS shSictiheseien each of
t he foregoing aryl nglgreﬁé?aggég!}l??ore Oiugte%léﬁr?ay gte Il dgpen entl ﬁl’substi tuted
or unsubst i t utisdperiidntlyHobstigepoumsubsfitutidaiyelid or ashadicelineat Wé)rwi;wound has the

structure: RL _ Xx"), ~N\G / ~ H._HN.N ' . as
defined in cl éP‘?ﬁaie?d gt gpd %%%‘E»G?Cha"r%h%ifﬁrf% TR e O SN
Xis 0, S C-@ayPeddepedBdiysubitiRded aruntidatedwher ei n each occurrence of R4
and R5 is independently hydrogen, hydroxyl, hal ogen, cyano an aliphatic,
het eroal i phatic, aryl, or heteroaryl noiety, or is an acyl noiety
substituted wiBh amhe &dngohad bfclaifkel, hein thhednpoundihiagltheastrubmteer oaryl noi et y;
wher eby each of the foregoing aliphatic or heteroaliphatic noieties may be
i ndependently substituted or unsubstituted, cyclic or acyclic, linear or
branched, and wherein each of the foregoing aryl Rar heteroaryl noieties
may be independently substitu Nt Cupsubsti t y=ed. 15. The conpound of
claim1, wherein the conpound gs)the 5 & N ON, GRI / N\ /N

wherein R; and R, are as defined in claim 1;

G is CH; or «(C=0); and

X is Q, S, C=0, S=0, C=CR4Rs, NR4, or CR4Rs; wherein each occurrence of
Ry and Rs is independently hydrogen, hydroxyl, halogen, cyano an aliphatic,
heteroaliphatic, aryl, or heteroaryl moiety, or is an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched, and
wherein each of the foregoing aryl or heteroaryl moieties may be independently

substituted or unsubstituted.

14.  The compound of claim 1, wherein the compound has the structure:

: R1

XN N N
K/N\G H \ 4

b

i

HN_ N

wherein R; and R, are as defined in claim 1;

G is CH; or «(C=0); and
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HHNN" > / R2 wherein RL and R2 are as defined in claiml1l;, Gis CH2 or
-(CO; and Xis 0, S, CO S=0, C=CR4AR5, NR4, or CR4R5; wherein each
occurrencwoB/05146 and R5 i s i ndependently hydrogen, hydropgir/ushab@seen,
cyano an aliphatic, heteroaliphatic, aryl, or heteroaryl npiety, or is an
acyl noiety substi Kut edsyCih, S50, GHORRGINR,, oh€ReRHahepinadaticoccarrgrice of

het eroaryl noiety; erepy each of the fore i g | i phatic or
het er oal i phat i %lﬂﬁil ggi Bl %éﬂy iWdEsehd h% GYEP gp aliphatic,
unsubstitut ed het@t\()ﬁh}b}ﬁl‘u@rarﬂcldtchét&oar!yl Moty Of 1§3£rﬁﬁ@mafbaetﬁ@ﬁbsuwfwr\eit}n agach of

the foregoing aryl or heteroaryl npieties ma%, be i ndependently substituted
or unsubst i tu@@ﬁ’atl‘i’@etwpl@ﬁﬁﬁ&dr‘?Hh‘?f?m%rD’h‘inPﬁe > wherein the conpound has the

structure: 185 Méje%ga@ﬁ@f ﬁ%réé?ﬂ%/aﬂg%@ or RetétbaldpBatichbidtiesRimyMe P H HN N

V R2 wherein Rl and are as detfined in claim1; p is an |nteger from
0-3; s is anindepangentlyrsubsiituedsor upsubgituied, qrcligef asydin. loeenar bevekedofndk ar e

i ndependent |y R5, wherein
each occurrengg@%ﬁpﬁﬁhgﬂg‘g%geg%gam gg%ﬁ%ﬁ@%&?@ﬁﬁ“de f/ng?g% , hal ogen,
cyano, -OR,,, sulBRMfed-oxmxmpstiteted.-al i phatic, heteroaliphatic, aryl, or
heteroaryl noiety, or is an acyl noiety substituted with an ali phatic,

het eroal i phatic, aryl or heteroaryl noiety; and wherein A and B, B and D, D
and E, E and K5andThegonipaondofjciimrit whergindhgmmpayndies therskmeluisy a si ngl e or
double bond as valency pernmts; wherein each occurrence of RX and Ry is

i ndependently hydrogen, a protecting group, or an aliphatic,

het eroal i phatic, aryl, heteroar yk/\al i phaticaryl, heteroaliphatic aryl,

al i phati cheteroaryl or heteroali ngNl cheteroaryl nmoiety;

R1

N N
”\/
HN_ N

&
L

wherein R; and R; are as defined in claim 1;

G is CH; or «(C=0); and

X is O, S, C=0, S=0, C=CR4Rs, NR4, or CR4Rs; wherein each occurrence of
Rs; and Rs is independently hydrogen, hydroxyl, halogen, cyano an aliphatic,

>

heteroaliphatic, aryl, or heteroaryl moiety, or is an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched, and
wherein each of the foregoing aryl or heteroaryl moieties may be independently

substituted or unsubstituted.

16.  The compound of claim 1, wherein the compound has the structure:
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wher eby each of the foregoing aliphatic or heteroaliphatic noieties may be

i ndependent|ly substituted or unsubstituted, cyclic or acyclic, linear or
br anched,woatwsreaé ed or unsat urated and wherein each of tReTiu0ggB6Ig aryl ,
het eroaryl aliphaticaryl,, heteroaliphatic aryl, aliphaticheteroaryl or

may be ind

het er oal i phati cheteroaryl noi g&i e
Yy TR0
| a

epeng&nt |y substituted or
unsubstituted. 17. The conpouB : s 1-16, wherein Rl is
NH2. 18. The conpound of any éne‘K()f RG brein RL i s hydrogen.
19. The conpound of any one of &l & ns 1- 16, ererh R2 is NH2, OH Cl1-C6

al kyl or Cl-C6 al kenyl, said al kyl and al kenyIHN%\hps optionally
1

8

substituted with hal ogen or hydroxyl. 20. The c ound of any one of
claims 1-16, wherein R2 is Cl-C2 alkyl. 186 WO 03/057696 PCT/ US03/ 00366
21. The conpound ofvhemin Ryrred &% alaadefined id@aimiherein R2 is nethyl. 22. The

conpound of any ong.of . i 1~ 16, wherein R2 is hydrogen. 23. The
conpound of any onglsoz{mgﬁeg‘%rgonhq 0, wherein one of RF or RGis hydrogen or
| ower al kyl; and t b antilteger fiemaid;al Kyl , het eroal kyl, aryl, heteroaryl,

al kyl aryl or al kyl heteroaryl, optionally. independently substituted for each
occurrence wth o%ehop’ﬁﬁ%geﬁcﬁg‘%&‘}rﬁa‘é%gfglaﬁd PeRdentin phsgnt, Opp, €a@sti t ut ed

or unsubstit uSed, aCkgR,R;, halRgS 6al-€RURs, afhétein @hcHNBL&HRASY bf Y ahRL 65N RF
and RG t aken E“gi 8- nenber ed substituted

getnger a}rgga 3-, 4-, b-, 6- , 7- _or ubst

or unsubsti t ufEPenERtlyydegen hydnoeu haloger.yanR: FPRx PRy hiRefyoryaliphetionoi et y.

24. The conpougsroRliphafiy, #@¥1€ oPhetéib@lTRorktyl Or idREAE! thd2de sQJsﬁBFedO\KIiIﬂ‘E%i S
, al Ky

hydr ogen or Io%al kyl; .and the other i's an aryl, heteroary aryl or
al kyl het er oar §fP ?’@Féfoabﬂﬁ“&rﬁéﬂloyh‘ﬁ%%bm@@m pRd whyyeiniA anddll B and 3dZh
occurrence W hf EOR@n®K #Bl8y Bo RBAQREIER oMk R be il 35 -l i tuted
or unsubstituted al kyl, het?ér o%laﬁyl , arg3r/(lﬁ{p oryhgt@(%gir) %!sm%l‘ré WQ@?@% RF
and RG t aken P@lj]e%%é%le’%}yepeﬁn@ whgrem gach @®currenge of R«8Sndeiybisriadtpsndesty t ut ed
or unsubstituf epatupated, or sat.ura cf k eter | ic noiety.
25. The corrpouﬁg(a%f’ cl fa)li m ZIél_lé,) g\zﬂ@? 2)? anotﬁgﬁlgﬁ&Rb&%P%all% %‘%@fﬁo{*@e %ar%lr | ower
al kyl ; and t h&linheticarylj etgreahighatic pyyli dyiphatichdtérgaryhloe iydteroadiphatahdtytodpyr i dyl ,
optionally s;ﬁg%}}j.tut ed with one or nore occurrences of hal ogen,
trifluronethoxy, fethoxy, trifluoronethyl, nmethylthio, or substituted or
unsubstitut ed | owewheadbyydach lo6 ther fordgeing ratiphdy | or Ieteydaliphathahsémamydy. be26. The

conmpound of apy.Q g i 4-10 nerein one of Iﬁlllz { RGi hydr ogen or
| over al kyl: and. B ﬁeél(a t%‘égmﬁgd a clﬂlfgqb\ié\{gm% > SXE| 9L cacYF %ZlgﬂearO?r B%ﬂ@ﬁed,
saturated or unsaturated and wherein each of the foregoing aryl, heteroaryl
aliphaticaryl, . heteroaliphatic aryl, aliphaticheteroaryl or heteroaliphaticheteroaryl
moieties may be independently substituted or unsubstituted.
17. The compound of any one of claims 1-16, wherein R; is NH,.
18.  The compound of any one of claims 1-16, wherein R; is hydrogen.
19. The compound of any one of claims 1-16, wherein R is NH,, OH, C;-C; alkyl
or C;-Cs alkenyl, said alkyl and alkenyl groups optionally substituted with halogen or

hydroxyl.

20.  The compound of any one of claims 1-16, wherein R, is C;-C; alkyl.
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saturated or unsaturated aliphatic noiety optionally substituted with one
or nore of substituted or unsubstituted aryl, heteroaryl, am de, al koxy,
hydr oxyl ,wolBosicky| , thiol, acyl or am no. 27. The conpouad/usb3/eld3aé m 11,
wherein RF is an al kyl, cycloal kyl, heteroal kyl, cycl oheteroal kyl, aryl,

heteroaryl, ahkyl @hyéonflourd kbdnh@hes0AINME 1-16PkheReia R, ¥s théHy WO 03/ 057696
PCT/ US03/ 00366 i ndependently substituted for each occurrence with one or

nore of hal ogen, al koxy, thioalkyl, or substituted or unsubstituted al kyl,

het eroal kyl , 23ryl iy 08 R4ES 88y lone 8fc1ait €- 16 ONRIUAR, ¥ hyetdPe 12, wherein RF
i s hydrogen, a protecting group, or an alkyl, cycloalkyl, heteroal kyl,
cycl ohet eroal kyl, aryl, heteroaryl, alkylaryl or alkylheteroaryl,

opt  onal |y 1 5dePeadenilRybsk it SeLififk 490 AR UhE BGEID one or more

of hal ogen, stituted or unsubstituted alkyl,
het er oal kyl , hydmogdn ordowdretkyt; end foe ottegis an alkhik hetercelliyl, el heistaendi ti on

R2 (1) and ARPRACoa DR dBuThY okt Hued @ baclloctu T

an integer frwithddeds mBte df haloyeh; algexy, thiddy), or bifdvituted NEpesubstOred #kyl, Ove, - CN,
or - NH(C=0O) OEt; i s.hydrogen, -N RBCR% naliphatic, , <

het er oal i phaﬁﬁ]ez@foa%blafyl’(ﬁ}r{ getﬁ’gﬁlg}’é’éw Prepdirapy Ko fgiep gigﬁ&ﬁiargﬁé B8°2% each

i ndependent | y 7hyc-@gabered substitu@l bphatbstitutdictarraad bphattuatedayylic @r

het eroaryl nuiety; each occurrence of R3 is independently hydrogen,

hal ogen, ~ cyar§®raSyeigmotyi phati c, heteroal i phatic, aryl or heteroaryl

noi ety, or a group -G Rc, wherein Gis absent or is -CH2-, -NRD-, -0-, or

(C=0, and wherein Rc is hydrogen, - NRFRg - ORF, -S or_an aliphatic,
heter oal i phat¥*c, ARgsomroungety oae of claiprs t139_: WW@P@P%% OII%G_ Sand RG are
each i ndependgaioksh SIENQALH1; andVRe ofér isaR aBfil,iHRREaky, alkpigkDal | phati c,
het eroal i phatic, cycl oheteroaliphatic, aryl, or heteroaryl noiety, an acyl
moi ety alkylheteroaryl moiety, optionally independenitly substituted for each'occurrence with

one or more of halogen, alkoxy, thioalkyl, or substituted or unsubstituted alkyl,

heteroalkyl, aryl, or heteroaryl, or wherein Rr and Rg taken together are a 3-, 4-, 5-, 6-

, 7- or 8-membered substituted or unsubstituted, saturated or unsaturated cyclic or

heterocyclic moiety.

25.  The compound of claim 24, wherein one of Rr or Rg is hydrogen or lower
alkyl; and the other is phenyl, pyridyl, (alkyl)phenyl, or (alkyl)pyridyl, optionally
substituted with one or more occurrences of halogen, trifluromethoxy, methoxy,
trifluoromethyl, methylthio, or substituted or unsubstituted lower alkyl, lower
heteroalkyl, aryl or heteroaryl.

26.  The compound of any one of claims 4-10, wherein one of Ry or Rg is
hydrogen or lower alkyl; and the other is a cyclic or acyclic, linear or branched,
saturated or unsaturated aliphatic moiety optionally substituted with one or more of
substituted or unsubstituted aryl, heteroaryl, amide, alkoxy, hydroxyl, thioalkyl, thiol,

acyl or amino.

27.  The compound of claim 11, wherein Ry is an alkyl, cycloalkyl, heteroalkyl,
cycloheteroalkyl, aryl, heteroaryl, alkylaryl or alkylheteroaryl, optionally
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substituted wth an aliphatic, heteroaliphatic, aryl or heteroaryl nviety,
or wherein RD and Rc or RF and RG taken together are a 3-, 4-, 5-, 6-, 7-
or 8-nmenbwoed/oshstituted or unsubstituted cycl oal i phati ®Caruse3/00366

cycl ohet eroal i phatic noiety; wherein each occurrence of R, and Ry is

i ndependent | ]é gi,\gﬁdegg & Bubsitted fdrRREH dcturrdize vithlonpbahore of H8&enelosy 057696
PCT/ US03/ 00 %

eteroaliphatic clo r oal ati.c r or heteroaryl
noi ety, an a‘chsolallcsrbpe%“}bsu@e‘ﬂ)@tlmsﬂhsgé‘t%amﬁ’ﬁ gﬁteéqa:l@ﬂ drhat %/el;ylal i phati c,

aryl or heteroaryl noiety, or wherein Rx and taken toget her are a 4-,
5- or 6-nenbered substituted or unsubstltut &1 satu ﬁ% unsaﬁurat ed
cycl oal i phat2& orTheywompbrsdef elain b%a‘f}leﬁe“h%? @t]y oG e Bﬁ@e

f oregoi ng aI atl &5,1 ?&%ﬁgﬁ@l 32% fetefoall®A, %{r}llql‘étei’@Yyl,bﬂkylarpHﬁpendent |y

substi t ut ed Ic or acyclic, linear or hranched,
saturated or aluylhaémam, epticuatly indencailentis sebstibred: fareart PeryBERRG YaM\ARS SF

het eroaryl noieti 84 AlkylURsiet 1t ut ed; and
a phar maceut }neaqqula’aé%}’e%‘%‘% I’ltehl%a P)grg‘lﬂ;sl[1 (falbggﬁétut)wgﬁd ora,l onalbiﬁrglyiurther
conpri sing aﬁl?radﬂhétexeml t herapeutic agent. 30. The pharnaceuti cal
conposition of claim?29, wherein the conpound is present in an anout
effective to inhibit inflammtory cytoki ne pathway. 31. The pharnaceuti cal
conposi tion gf cl gipkRRceutiba ceinpoditive comppsiuga comspoupd badrg the Ay TANDUL
effective to inhibit cell proliferation. 32. The pharnmaceutical conposition
of claim29, herein the conpound is present in an anout effective to
exhibit an anti-inflammatory effect. 33. The plfarnaceuti cal conposition of
claim?29, wherein the conpound has tr re: RIL R3a N\ /N Rib HHN
N ~i~ R2 wherein R3a and R3b(Ran Ie/a. epgndent | y hydrogen, hal ogen,
cyano, or an aliphatic, heteroalipha c,ﬂar r heteroaryl noiety, or a
group -G Rc, wherein Gis absent, -CH2-, H N _-0-, or (C=O, and wherein
Rc is hydrogen, NRFRG -ORF, -SRF, or an aliphatic, heteroaliphatic, aryl,
or heteroaryl noiety, wherein RD, RF and RG are each

@

and pharmaceutically acceptable derivatives thereof;

wherein n is an integer from 0-4;

R, is hydrogen, -NH,, -NHMe, NHAc, -OH, F, -OMe, -CN, or -
NH(C=0)OEt,

R, is hydrogen, -NRaRg, -ORa, an aliphatic, heteroaliphatic, aryl, or
heteroaryl moiety, wherein R4 and Rp are each independently hydrogen or an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety;

each occurrence of Rs is independently hydrogen, halogen, cyano, or an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or a group -G-Rc, wherein G is
absent or is —CHs- , -NRp-, -O-, or (C=0), and wherein Rc is hydrogen, —NRrRg, -
ORp, -SRy, or an aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, wherein Rp, Ry
and Rg are each independently hydrogen, -NRxRy, an aliphatic, cycloaliphatic,
heteroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety
substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Rp
and Rc or Ry and Rg taken together are a 3-, 4-, 5-, 6-, 7- or 8-membered substituted
or unsubstituted cycloaliphatic or cycloheteroaliphatic moiety; wherein each

occurrence of Ry and Ry is independently hydrogen, an aliphatic, cycloaliphatic,
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Ry, an aliphatic, cycloaliphatic, heteroaliphatic, independently hydrogen,
-NR, 189 WO 03/057696 PCT/ US03/00366 cycl oheteroaliphatic, aryl, or
het er oar yWOrmiogtey¢ an acyl noiety substituted with an al iPERALSO®00366
het eroal i phatic, aryl or heteroaryl noiety, or wherein RD and Rc or RF and

RG taken tog?%{é?d’ah a@ic acyél’ohetéroahp'ﬁahc, @ryl of het%a@fﬂ&ié’@@ﬁ@ﬂ:ysmbﬁtyl tuted or
unsubstitute cycloal1phatic or cyc | ohet er oal | hatlc noi etﬁ@p efliel n each

occur rence ofsulmtté'mﬁw ftyan aliphpticgbaserpaliphetioy Ayl e s GERRY 1 PPIEH 1

cycl oal i phat i g ‘?atk %@L&xg‘a‘?&m 5. &lé%aﬂﬁe&&fs%étita@@wﬁm@ﬁwted or heteroaryl
noi ety, an ac stitufed with an al |1phat| c, . heteroaliphatic,

aryl or het ersaiara]éd omn@tnyated)cymarb]ﬂ@ilﬁomchﬁﬂfew phaieploiethget her are a 4-,
5- or 6-nenbered sybs |tu r HibMaBE Gfdicdies miyeAt ur at ed
cycl oal i phatic or 3&? %@?Ehglf?rgaaﬁg)c&%ﬁbteﬁéfteﬁﬁe% by e:’lzlchs I(r)lf t he

f or egoi ng al |1ﬂdb@émdéntby sd’memetedai inphimtitueedneiclic peasyeliey lingar of braepedhdent | y

substituted or unsubstitute cli.c o MmeRioaRA idsdned
saturated or SGWE‘%? é‘fl@&’ratgﬁamﬁ%}éerreel? ﬁaceacﬁ%%{gﬂeg%mé %%f(grghg%noé%r yl or
het er oar yl mh@lueaﬁdepamenﬁﬁsubeﬁietpéuﬂmubsymsﬂbmdtut ed or unsubstituted. 34.

The pharmaceutical conposition o a| m 29 e i‘ ynd has the
structure: R3a Rl axﬁl &?@C 61%1—? Fﬁg\ﬂ% elﬁme\mg?lmn{ E%c{;o f&gal ar e each

i ndependent | yoolpeisiag e addi@drab@tapstsiangnt.or an al i phatic, heteroaliphatic,
aryl or heteroaryl noiety, or a group -G RC, wherein Gis absent, -CH2-,

-NRD-, -0-, or (C=O, and wherein Rc is hydrogen, NRFRG -ORF, -SRF, or an

al i phatic, hefger Oaﬂﬂe% a@euu@z[l)ébmp&iuoﬁ’l%‘felléﬁ@-RQ’JWlﬁmnemypomjj‘[mnénsn RD, RF and
RG are each 1 ndependent ydrogen, .- oﬁ E’P tic, cycloaliphatic,

het er oal i phatiiresent 1@%Ia@ﬁ\é‘teéf%té*lelt‘b%tbﬂtdnﬂaéﬁ‘%tory&w %Py noiety, an acyl
noi ety substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl
noi ety, or wherein RD and Rc or RF and RG t aken tog ether are.a 3-, 4-, 5-,
6-, 7- or 8- n¥nberBu phubmréutiorlegmpesitipnofslem ?%t@tffﬂ%%%‘&??“ﬁ &ic or

CyCI ohet er oal I g{m%ng}ﬁ'oﬁttéffe AR8E Gkt BratGiidnence of RX and Ry is
|ndependently r'ogen, an aflphatlc cycloal i phatic, heteroaliphatic,

cycl ohet eroal i phatl c, aryl, or heteroaryl noiety, an acyl noiety

SUbSEREuted W},i h 3the piigr(r)naceutical composition of claim 29, wherein the compound is

present in an amout effective to exhibit an anti-inflammatory effect.

33. The pharmaceutical composition of claim 29, wherein the compound has the

structure:

Y
k

2

wherein R, and Ry, are each independently hydrogen, halogen, cyano, or an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or a group —-G-R, wherein G is
absent, —CHj;-,
-NRp-, -O-, or (C=0), and wherein Rc is hydrogen, -NRrRg, -OR, -SRg, or an
aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, wherein Rp, Rrand Rg are each

independently hydrogen, -NR4Ry, an aliphatic, cycloaliphatic, heteroaliphatic,
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WO 03/ 057696 PCT/ US03/ 00366 aliphatic, heteroaliphatic, aryl or heteroaryl

noi ety, or wherein Rx and Ry taken together are a 4-, 5- or 6-nenbered
subst it utwo d5¥psubst i t ut ed, saturated or unsaturated cycTamos/pisasi c or

cycl ohet eroal i phatic noi ety; whereby each of the foregoing aliphatic or

het er oal i phat i eyclebéteorlighatiqyryber hetabeyybmdiety, by acylimsietyt substiuted with an

unsubsti t ut ed, | i or ;acvelic, l.inear .or .branched, . saturated or . .
unsat ur at ed: 2 M%égeé?rﬂah g% ¢ gyl ?%pef%%é‘al% op heregr Ryandeh et Ry andhoi eties
may be indepeIRteﬁakérMogaﬂ]hBhfetaﬁ-ﬁd,D{GUM@%émhﬁrﬁﬁsub&ﬁutea_bﬁnﬁhlﬁﬁﬁﬁﬁeUt'%?;:QF \

conposition of cl

L 9 erein the conpound has the structure: R
|\ N NH HI\?YFIP?Q\FP% d’wwéﬁp{%‘?%wﬂip?‘a‘?@?mﬁﬁ YhaC R drascusenge i he@dRn cl ai m
29. 36. The phafnﬂapbﬁ&éﬂtlﬁjalb/d&géﬂ?@ﬁhﬁ%@t}ib, %tcl&lli?ﬁld&ibag%er h&icn the conmpound

has the struct erein Rl, R2, RF and

RGRFN HN

re: R.. \ N i : § . .
RG are as def icﬁglﬂh‘ft?fo%l}pé}ﬁ?ﬁ’ o1, oz heterppryl mpjgwnarcasyt meisty sebwissed vithen of cl ai m

29, wherein t hgipRaRPRIRchIASIC 91 orHefettal i iet RGRINRN R g.lf&'Ry NN VR

wherein Rl, R2, RF and RG are as defined in cl’aim 29. I

together are a 4-, 5- or 6-membered substituted or unsubstituted, saturated or
unsaturated cycloaliphatic or cycloheteroaliphatic moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing aryl or heteroaryl moieties

may be independently substituted or unsubstituted.

34.  The pharmaceutical composition of claim 29, wherein the compound has the
structure:
R3a R4
> N
N\ 4
H

Rapb HN N

b

Ra
wherein R, and Rj; are each independently hydrogen, halogen, cyano, or an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or a group —G-R¢, wherein G is
absent, ~CHj-,
-NRp-, -O-, or (C=0), and wherein Rc is hydrogen, —~NRgRg, -ORg, -SR, or an
aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, wherein Rp, Rr and Rg are each
independently hydrogen, -NRyR,, an aliphatic, cycloaliphatic, heteroaliphatic,
cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Rp and Rc or Ry and
Rg taken together are a 3-, 4-, 5-, 6-, 7- or 8-membered substituted or unsubstituted
cycloaliphatic or cycloheteroaliphatic moiety; wherein each occurrence of Ry and Ry
is independently hydrogen, an aliphatic, cycloaliphatic, heteroaliphatic,

cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an
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WO 03/ 057696 PCT/ US03/00366 38. The pharnaceuti cal

conposition of claim

29, wherein the conpound has the structure: RL RGRFNr NN HHNN ~ R2
gwerud/os76a6 € each i ndependently O or 1; and R, R2PCRRUSan3RG are as

wher ei n

defined in claim29. 39. The pharmaceutical conposition of claim 29,

mer ein the g @lﬁﬁl’ﬁtﬁlﬂet@@ﬁhﬂﬁgc asl bﬂﬁdtcttbz&yl ﬂ?d)letyj &Y wistaRFRL axhchbelth N ~ R2
erein g and r are each_i ndependen and RG are as

defined in cl soepthorgre yty, STHS- %%P?ﬁt%’ﬁfqtﬁtﬁql %ﬁ%&ﬁ%ﬁ?ﬁﬁ‘iﬂe i m 29,

wherein the coRpRW J&@@al‘iﬂ?ﬁnc &tdfybﬂﬁfléiérﬁallp@atﬁjmmagQFN I - NHHN N R2

wherein Rl, R2, RF a RG are as.defined in claim29. 41 The

phar maceut i cal conWé)‘%‘?chl ek of the foresems alighvsic ar FheterralipRAS JNfIgHes 4823t B

structure:

19%d¥&n@§ﬁ195sa§§ﬁut€m Lﬁ%@ﬁfs@ﬂ%@? cy(Jﬁl- or acyclic, linear or branched,

saturated or unsaturated; and wherein each of the foregoing aryl or heteroaryl moieties

may be independently substituted or unsubstituted.

35.  The pharmaceutical composition of claim 29, wherein the compound has the

structure:
R1
RGReN NN
N\ 4
H HN\(N
Rz

wherein Ry, Ro, Ry and Rg are as defined in claim 29.

36.  The pharmaceutical composition of claim 29, wherein the compound has the

structure:

wherein Ry, Ry, Rp and Rg are as defined in claim 29.

37.  The pharmaceutical composition of claim 29, wherein the compound has the
structure:
RgReN
R4
> N
N N
HN \f N

wherein Ry, Rz, Rr and Rg are as defined in claim 29.
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RGRFN I N/ OHHNN R2 wherein R, R2, RF and RG are as defined in claim
29. 42. The pharnmaceutical conposition of claim?29, wherein the conpound
has the worgoswpe: RI RF S(=OmN NHHNN ~ R2 whereTrusRio@nel R2 are
as defined in claim29; inis 0, 1 or 2; and RF is an aliphatic,

cycl oali phatic, heteroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl
nmoi ety;, whereby each of the foregoing aliphatic or heteroaliphatic noieties
may be i ndep&ndefid ghasudssutionl qoampogiHonefalaigd; whessin thesompaunsthas gc) j ¢
linear or branched, saturated or unsaturated; and wherein each of the
foregoing aryl or heteroaryl noieties may be indeRendentIy substituted or
unsubstituted. 43. The phar gutical conposition t claim?29, wherein the
compound has the structure'®R 3 y V' R2 wherein Rl and R2
are as defined in claim?29; and RF is n, \a spr ot ect i ve group or an

al i phatic, cycloaliphatic, heteroaliphatickic% | onet eroal i phatic, aryl, or
heteroaryl noiety; 193 WO 03/057696 PCT/ US03/0 wher eby each of the
foregoing aliphatic or heteroaliphatic noieties my ;be i ndependently

substituted or unsubstituted, cyclic or acyclic, |inear or_ branched,
wherein q and r are each independently 0 or 1; and Ry, Ra, Ry and Rg are as

defined in claim 29.

39.  The pharmaceutical composition of claim 29, wherein the compound has the
structure:
R1
Rl?N%ﬁ\/@§4l::]:i>_4§:zN
e HoiN N

wherein q and r are each independently 0 or 1; and Ry, Ro, Rf and Rg are as

defined in claim 29.

40.  The pharmaceutical composition of claim 29, wherein the compound has the

structure:
O R4
RgRFN N \—— N
N /
e
Ra2

wherein R;, Ry, R and Rg are as defined in claim 29.

41.  The pharmaceutical composition of claim 29, wherein the compound has the

structure:
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saturated or unsaturated; and wherein each of the foregoing aryl or
heteroaryl noieties nay be independently substituted or unsubstituted. 44.
The phar neoeansmaé conposition of claim 29, wherein the cecpasasiodses t he
structure: R, X NAN HHN//NR2 wherein RL and R2 are as defined in
claim?29; Gis CH2 or -(C=0O; and X is 0, S, C=(®B1 S=0, C=CRAR5, NR4, or
CRAR5; wherein each occurrence of S s\ i ndependent |y hydrogen,
hydroxyl, hal ogen, cyano an akipha Nphatic, aryl, or
heteroaryl noiety, or is- an acyl uted with an aliphatic,
het eroal i phatic, aryl or heteroaryb noiety; "Wher eby each of the foregoing
aliphatic or heteroaliphatic noieties may be: updependently substituted or
unsubstituted, cyclic or acyclic, linear or branched, and wherein each of
the foregoing ary . heter L el dTmedBYclddm Jondependent |y  substitut ed
or unsubstituted.&%§&n$ﬁ€%%§gﬁﬁgﬁgﬁ%?%al conposition of claim?29, wherein

t he conpound has the structure: RR, X N GNHHNN ~ /, R2 wherein R1
and R2 are as,defined in i e cy! {78 conmbehdliRg théD

03/ 057696 Pc%?-uso??%@‘?%’éa"%@a@%‘,%“%?&ci%lggﬁg?&g&4R5, "RRa. o CRARS:
wher ei n eachsggtuter ence of R4 and R5 is independently hydrogen, hydroxyl,
hal ogen, cyano an aliphatic, heteroaliphatic, aryl, or heteroaryl noiety,
or is an acyl noiety substituted with an aliphatic, heteroaliphatic, aryl
or heteroaryl noiety; mherebx each of the foregoiny aliphatic or

het eroal i phatic noieties may bég=0);, N\ N
H HN\rN
Ro ;

wherein R; and R, are as defined in claim 29;

mis 0,1 or2; and

Ry is an aliphatic, cycloaliphatic, heteroaliphatic, cycloheteroaliphatic, aryl, or
heteroaryl moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing aryl or heteroaryl moieties

may be independently substituted or unsubstituted.

43.  The pharmaceutical composition of claim 29, wherein the compound has the

structure:

R1

N /
H

HN. N

h

Rz
wherein R; and R; are as defined in claim 29; and
Rr is hydrogen, a protective group or an aliphatic, cycloaliphatic,

heteroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl moiety;
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i ndependently substituted or unsubstituted, cyclic or acyclic, linear or
branched, and wherein each of the foregoing aryl or heteroaryl nopieties
may be i ndemansmné |y substituted or unsubstituted. 46. TireTisas/mseeut i cal
conposition of claim?29, wherein the conpound has the structure: X LNG RL
NN HHNN" /° %ereW\ﬁEl@bﬂthor@BﬁlgBﬁ 1t oPBet€lBilipheit mbichdsanaybd;, G is
CH2 or -(C=0O; and Xis 0, S, C0O S=O0 C=CRAR5, NR4, or AR5;  wherein
each occur r enidersdertly spbpitutes! rampubetispiadgeiia 8F 2RI JYSR or% yl, hal ogen,
cyano an alipQalbeq or &ﬁ%ﬁ%a%' bR \Rhdr&n e&"&h)bk'the%reﬁiﬂﬁ@ﬁ@%rﬂeteﬁ&tﬁ&ﬂbieu@i is an
acyl noiety substitute al i phatic, heteroaliphatic, aryl or

het eroaryl noimeyps mﬁlhl@ﬂ“éti}ﬁh’éahﬁﬁmtﬁd qrﬁésubéﬁtéfgél ng aliphatic or

het eroal i phatic noieties may be independently substituted or

unsubstituted, cyclic or acyclic, linear or branched, and wherein each of
t he foregoi ng44r yl| T phasb@edialdonpositen @f§1m>29b@rh¢rwaélpfewa@ﬁmd)has &gbsti t uted
or unsubstituted, 47 The pharnmaceutical conposition of claim?29, wherein

t he conpound R RS Re structure: 195 WD 03/ 057696 PCT/USO3/ 00366 Rl B
DE(KKP RFHHNN ~ R2 wherein RL and R2 are as defined in claim29; p
is an integer fromO0-3; s is an integer fromO0-4g A B, D E and each

occurrence of K are mdependentH/sLNabgWo -
o \
/

HN\(N

Ry

Tz S

wherein R; and R, are as defined in claim 29;

G is CH; or —(C=0); and

X is O, S, C=0, S=0, C=CR4Rs, NRy, or CR4Rs5; wherein each occurrence of
R; and Rs is independently hydrogen, hydroxyl, halogen, cyano an aliphatic,
heteroaliphatic, aryl, or heteroaryl moiety, or is-an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety;

Where;by each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched, and
wherein each of the foregoing aryl or heteroaryl moieties may be independently

substituted or unsubstituted.

45.  The pharmaceutical composition of claim 29, wherein the compound has the
structure:
Rq
X/\ N \ N
I\/N\G N 7
H HN\fN
Ro

wherein R, and R, are as defined in claim 29;

G is CH; or —-(C=0); and
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S=0, -C=CR4R5, -NR4, or -CR4R5, wherein each occurrence of R4 and R5 is

i ndependent |y hydrogen, hydroxyl, hal ogen, cyano, -OR, -SR, -NRRRY, an
al i phati cwo odes®peal | phatic, aryl, or heteroaryl npiety, @CTIGS0xaM36CY |

noi ety substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl
nmoi ety; and wher ei X i&OaSdCBO, 8-@NT=CR,RE) NRi)@dr EREs; ahdreka @l oenyretoaml

adj acent K grqups be. |.i nked by single,or .d | e bond as .val ency
permts; V\her&narég?% B Bdeneadrody ohydgpgen.s hydrexyly g%ﬁ%p%’ﬁ%ﬁf’l ?lp%ﬁtyllcdrogen,
a protecting geekRlipiRkic,aiyRbl BoBlok1 ndekgrorad hip Bl irgoietarsybstinhiel witoany!

al i phaticaryl, heteroaliphatic aryl, aliphaticheteroaryl or

het er oal i phat iaHPhatierhsterqaliphatis; ‘B’Y%rhﬁﬁ@ﬁ’é@?"@%h of the foregoing aliphatic

or heteroaliphati ¢yl LLE ofRY fR8oid WIBRARIE Nk aBRHAEE MbittietnS be
unsubstituted, cyclic or acyclic, %lnear or branched saturated or

unsat ur at ed areflepndenthrsubgitteder ungebshigied gchigoracyslic, Hseppidapnghed, and

al i phaticaryl, : ! ol , I i :

het er oal i phat i‘%}ﬁgeﬁéagg%@g%@eﬁ%@ orrrglf;&l@g@ |i fﬁggggﬁgﬁﬁg%gld%ﬁ%%? tlb'E uted or
unsubst i t ut ed.subs8tuteihe upsubstitaicéut i cal conposition of any one of clains
29-47, wherein RL is NH2. 49. The pharmaceutical conposition of any one of
clainms 29-47, wherein RL is hydrogen. 50. The pharmaceutical conposition
of any one of 46! ai The Pirddceutidad canposiE@n pEclaifid®, witkieinthe @Bnpmkd/hasdle Cl - C6

al kenyl, said S_I%C | and al kenyl groups optionally substituted wi th hal ogen
or hydroxyl. % 03/ 057696 PCT/ US03/00366 51. The pharnmaceuti cal
conposition of any one of clains 29-47, wherein R2 is Cl- C2 alkyl. 52. The
pharmaceutical conposition of an ,oge of clainms 29-47, wherein R2 is

nmet hyl . 53. The pharnaceutical cgnpdsition of any one of clains 29-47,
wherein R2 is hydrogen. 54. The gaceut i cal
clainms 35-41, wherein one of RF or
other is an al kyl, heteroal kyl, aryl
al kyl heteroaryl, optionally independei tuted for each occurrence
with one or nore of hal ogen, al koxy, thidaljkyl nor substituted or
unsubstituted al kyl, heteroal kyl, aryl, or het\éroaryl, or wherein RF and RG
taken together are a 3-, 4-, 5-, 6-, 7- or 8Raenpered substituted or

unsubstituted, saturated or unsaturated cyclic or heterocyclic noiety.
wheremn R; and R; are as def?ned(iin clglm 29; y y

onposi tion of any one of
n or |lower alkyl; and the
|, al kylaryl or

G is CH; or —(C=0); and

X is O, S, C=0, S=0, C=CR4Rs5, NR4, or CR4Rs; wherein each occurrence of
R4 and Rs is independently hydrogen, hydroxyl, halogen, cyano an aliphatic,
heteroaliphatic, aryl, or heteroaryl rhoiety, or is an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched, and
wherein each of the foregoing aryl or heteroaryl moieties may be independently

substituted or unsubstituted.

47.  The pharmaceutical composition of claim 29, wherein the compound has the

structure:
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55. The pharnmaceutical conposition of any one of clains 35-41, wherein one
of RF or RGis hydrogen or |ower alkyl; and the other is an aryl,

het er oar ywp oalokybar yl or al kyl het eroaryl noi ety, optionalPlCy/tisestependent |y
substituted for each occurrence with one or nore of hal ogen, al koxy,

t hi oal kyl, or substituted or unsubstl tuted al kyl, Reteroal kyl, aryl, or
heteroaryl, or wherein RF and, g€ Fe a 3-, 4-, 5-, 6- , 7-
or 8-membered substituted or # ZHE '|t ; d or unsaturated cyclic
or heterocyclic noiety. 56. T haf macéut %a conrposition of claimb55,
wherein one of RF or RGis hydrogen or |ower 'd'r"k?l“; and the other is
phenyl, pyridyl, (alkyl)phenyl, or (alkyl)pyri d)ﬂ optionally substituted
wi th one or nore occurrences of hal ogen, triflur rTE’thoxy, nmet hoxy,
trifluoronethyl, ”%hé}&htﬁ]laﬁdR%re%yb&tnle& #H@HAm@Y; unsubstituted |ower alkyl,
| ower het er oal kyI aryl or heteroaryl. 57. The pharmaceutical conposition
of any one of cl ai P 285niager ighidt-3i n one of RF or RG is hydrogen or | ower
al kyl; and the ot her | S8t ¥EMioe4;0r acyclic, linear or branched, saturated
or unsat ur at ed aliphatic noiety op tional |y substituted with one or 197 WO
03/ 057696 PCT/ USOBAOBBEﬁE andeas Wcmgqq)ﬁ%ﬁ@dn‘éﬁﬂ)e’%ﬁ%ﬂib%‘?*‘ﬂtupeﬁa S
heteroaryl, agigde, -cablr% NYABOXER R, WHRH KMl obdthGhoe 8P, 84 RETiRO. 58.
The pharnaceuti cal 0&iti on of cfa m 42, wherein RF is an al

cycl oal kyl , hmtdepemdblkkyl hydmgen, divdromylobdleash, cyary -ORneBRy oliRyRy; alh*llllPi}lF% yl or
al kyl het er oar op nal .y rence
w th one or ﬁﬁt’Pma ha 141 %6 1 0% HQ{%&%QPEBE hy I%{zaf 5&91'&1%96%?13533@&\9%15%
unsubsti t ut ed aaﬁﬂaﬁb,,hefeﬁiahpmbjwﬂ or hanel;obl;yl mplet}e'amd whergin A &8l B, Fhand D, D

phar maceut i cal of .claim4 wher 35

protecting gr aﬁfﬁ%nﬁ ‘i# %ﬂr&l?ﬂ' tw%ﬁ%’ﬁ%egﬁﬁﬁmuph aé’r 1F’&§ﬁ1 W gﬁ%geh%étdglrl%%l kyl ,
aryl, heteroabyd as &hlkydyapeyhits I’wlﬁiréﬂ;(leblﬂlt arcoaenck , of Gt amﬂnB.} Iisymdﬂnteqlwﬂyient |y
substituted for_ each occurrence wWth | oge

t hi oal kyl, or D¥¢BEE™ tUPEICHRE SFRMLLY: PR L?? B%t‘ﬁ%ﬁe“’aﬁ%‘%ag g Ey}’é’%é ‘?ﬂy
heteroaryl . 6QuipHitib®yh abtdreuliphdtRakidyl)Jaliphatichbteaiyit @r hetabalm]hhmhmwaall

di sorder or proliferative d| sorder conprising: admnistering to a subject

in need ther ed#oigyi herapeutically effective anount of a conpound havi ng
the structure (I): WIR«Iareb}( BA% & thforegoing aliphatic or heteroaliphatic moieties may be

independently substituted or unsubstituted, cyclic or acyclic, linear or branched,

saturated or unsaturated and wherein each of the foregoing aryl, heteroaryl
aliphaticaryl, heteroaliphatic aryl, aliphaticheteroaryl or heteroaliphaticheteroaryl

moieties may be independently substituted or unsubstituted.

48.  The pharmaceutical composition of any one of claims 29-47, wherein R; is
NH,.

49.  The pharmaceutical composition of any one of claims 29-47, wherein R is
hydrogen.

50.  The pharmaceutical composition of any one of claims 29-47, wherein R; is

NH,, OH, C;-Cs alkyl or C;-C alkenyl, said alkyl and alkenyl groups optionally
substituted with halogen or hydroxyl.
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HHN N "/ R2 and pharnmaceutically acceptable derivatives thereof;
wherein n is an integer from0-4; R is hydrogen, -NH2, -NHWe, -NHAc, -OH,
F, -Owve, waoNz/osTe9¢ NH(C=0) OEt; R2 is hydrogen, -NRARB, - OR&T/tzo3/ai3s@hatic,
het eroal i phatic, aryl, or heteroaryl noiety, wherein RA and RB are each

i ndependent |y fjydr ?ﬂ@ﬁha%a&ﬁtica@&éﬂ@%ﬁbﬁ of ETRE 8AL1HRRYLA, Wl Ffis C;-

het eroaryl noiety; each occurrence of R3 i S independently hydrogen,

hal ogen, cyand:abwlan aliphatic, heteroaliphatic, aryl or heteroaryl
noiety, or a group -G Rc, wherein Gis 198 WO 03/057696 PCT/ US03/ 00366
absent or is -CH2-, -NRD-, -0-, or (C=O), and wherein Rc is hydrogen,
-NRFRG, - ORF,52- SRFhe piraraaceati¢ap benpositioh ef ayeat pptlaiis@9-4y yhereisRa et er oar y|
noi ety, wherein Rli), RF and RG are each independently hydrogen, -NR , Ry, an
al i phati c, cyé’lwo I"i phatic, heteroaliphatic, cycloheteroaliphatic, aryl, or
het eroaryl noiety, an acyl noiety substituted with an aliphatic,

het eroal i phatig, aryl .or heteroaryl noie or er ei and or RF and
RG t aken togets‘ﬁler §¥%p}éf‘r’§?‘feut ga?C(gXQOS’éIPI,I of}%’n’y&ne 8 algﬁezrl'a'e ’%Vll}%rglflilgg ed or

unsubsti t ut ed Wguwkaal i phatic or cycl oheteroaliphatic noiety;, wherein each
occurrence of R, and Ry is independently hydrogen, an aliphatic,

cycl oaliphatic, heteroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl
noi ety, an acyl, NDITRE pharsbdatidal bdrRsbsitioh Bf &y oab bplaibkis@5-41ewaemialonpbat i C,

aryl or heteroaryl nolety, or wherein RX and, tgﬁen t oget her. are a 4-,
5-"or 6- menbe @t Rapsnidragen ar ek badithe g is ansalkyly heteseplor ¥ at ur at ed

cycloal i phati %ef%fqa%ﬁ,qu%}?:ﬁ'%ﬁfr%ﬁ(:ﬂhﬁﬁﬁiai‘ﬁ, JpRbRALY inddp&ideRyy e8stuted for Beh
foregoing aliphatic or heteroaliphatic npieties may be jndependently
substituted orocenisnessyith eneet mazgef hatogen, afkeyw|thipalkyl; ofesybstigited ¢ anched,

saturated or ynsatiRl gﬁtgfi‘ ﬂ&eﬁé{@ﬁc&@h@l, SRfdlerdryt PEwWhQEIRBQIaRg RAkaklen OF
heteroaryl noieties may be I ndependéntly subStituted or unsubstituted; and
a phar maceut i dedether ate eSptdabi-e6-carar Banergheradisplpéifitied errgsustifuisAatafugatedyr t her
conprisi ng adm.nj ' an Iagg['llbg nalhoidper apeutic agent. 61. The nmethod of
cl ai m 60, Mefn%?{ﬁ&ﬁ%éd;%ﬁpoan haj&t ﬁe ose?fuct ure: R R3a\ RbN

55.  The pharmaceutical composition of any one of claims 35-41, wherein one of

Rr or Rg is hydrogen or lower alkyl; and the other is an aryl, heteroaryl, alkylaryl or

alkylheteroaryl moiety, optionally independently substituted for each occurrence with

one or more of halogen, alkoxy, thioalkyl, or substituted or unsubstituted alkyl,

heteroalkyl, aryl, or heteroaryl, or wherein Rr and Rg taken together are a 3-, 4-, 5-, 6-

, 7- or 8-membered substituted or unsubstituted, saturated or unsaturated cyclic or

heterocyclic moiety.

56. The pharmaceutical composition of claim 55, wherein one of Ry or Rg is
hydrogen or lower alkyl; and the other is phenyl, pyridyl, (alkyl)phenyl, or
(alkyl)pyridyl, optionally substituted with one or more occurrences of halogen,
trifluromethoxy, methoxy, trifluoromethyl, methylthio, or substituted or unsubstituted
lower alkyl, lower heteroalkyl, aryl or heteroaryl.

57.  The pharmaceutical composition of any one of claims 35-41, wherein one of

Ry or R is hydrogen or lower alkyl; and the other is a cyclic or acyclic, linear or

branched, saturated or unsaturated aliphatic moiety optionally substituted with one or
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HHN N ~ R2 wherein R3a and R3b are each independently hydrogen,

hal ogen, cyano, or an aliphatic, heteroaliphatic, aryl or heteroaryl

noi ety, owoa3gswap -G Rc, wherein Gis absent, -CH2-, - NRDIT/US0900360OF

(C=O, and wherein Rc is hydrogen, -NRFRG -ORF, -SRF, or an aliphatic,

het er oal i phatllnﬁre flubktimfel opﬁﬁsﬁﬁs‘ﬁﬂftéd Dh&dr¥aryWvaide] d1kd3y, hydro:ghd RG are each
i ndependent | gro en, -NR , Ry, a phatl c, cycloaliphatic,

het er oal i phatmmalkybglmlm@k@raaamq phatl c, aryl, or heteroaryl noiety, an acyl
noi ety substituted with an aliphatic, heter oal i phatic, aryl or heteroaryl
noi ety, or wherein RD and RC or RF and 199 WD 03/ 057696 PCT/ US03/ 00366 RG
t aken toget hefs.ar d“hapBarrnatﬂeutlcfﬂCOHFIBCJSRIO?LOf91*111184iffré‘fihﬁléelﬂbﬁF sapelybut ed or

unsubstituted I G afy ety; wherein each
occurrence of% ﬁﬁ’xg(ﬁfd) Q&g élgfeéﬁo kﬁrﬁfﬁ hg% 5“ k}ganrgg(%rl phati c,
cycl oal i phat i aﬂkyl]iaéredrp]abptpina]ﬂy mdependeantlp hléiseilutwdlfm]cﬁadt PENITENICY witheme plet er oar yl

aryl o ot or BaEpt bipaees Yeotyr TR iy lea B R Red JRIBIRTARMET 1)

5- or 6- nenbegoroshdasddrylut ed or unsubstituted, saturated or unsaturated
cycl oal i phatic or cycl oheteroaliphatic noiety; whereby each of the
foregoing aliphatic or heteroaliphatic noieties may be independently
substituted ogg unspRhhrrataticaleybbgiti@rofamim U3, ovhekdimBais hydrogemached,

saturated or unsaturated; and wherein each e ryI or
het er oar yl mpfétep'é‘@gfﬁ%%@f}]ﬁéecé’é]ﬁ% ‘i’efga%’élt?ytc 18t8r°gﬁ(y{1%?umtltut ed. 62.

The method of hé%éréa BRy1aMN6F Al didiBar§ D BRI 1ha@ehmt1§tsmmamwﬁe‘or caftBa R1 N
IN R3b H HN , rg]? anerel nk%hSa arf? R3b are, each |n ﬁently hydr ogen,
hal ogen, cyan@ccumncawlfhloilﬁhlamp@ of helpgmeoalkpxyni{qats 18F 1i”"e 8t eroaryl

moi ety, or a 1%&&1&1‘ 1| & heRRREM CHZ-, -NRD-, -0-, or
(C=0), and anljé gyslr%iml&égl s hydr ogen, a%/l\fRFR& %F -SRF, or an ali phati c,

het eroal i phatic, aryl, or heteroaryl noiety, wherein RD, RF and RG are each
i ndependent | y chydr ] 1t RBA dr GutofGhRAdid R bi C,

het er oal i phatl(g(; %3‘% ﬁg%\}% @% lﬁﬂtiﬁ{é a%;r,ugr ﬁet eroaryl noiety, an acyl
nmoi ety subst i protifecating tiisosar comprising:

administering to a subject in need thereof a therapeutically effective amount of

a compound having the structure (I):
Ri

7N T
(Ra) 0 _ \ /N

HN\fN
Ra2

Z z

T

M

and pharmaceutically acceptable derivatives thereof;

wherein n is an integer from 0-4;

R, is hydrogen, -NH,, -NHMe, -NHAc, -OH, F, -OMe, -CN, or -
NH(C=O)OEt;

R, is hydrogen, -NRaRg, -OR4, an aliphatic, heteroaliphatic, aryl, or
heteroaryl moiety, wherein R and Rp are each independently hydrogen or an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety;

each occurrence of R; is independently hydrogen, halogen, cyano, or an

aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or a group —~G-Rc, wherein G is
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al i phatic, heteroaliphatic, aryl or heteroaryl noiety, or wherein RD and RC
or RF and RG taken together are a 3-, 4-, 5-, 6-, 7- or 8-nenbered
substit utwo oeiswpasubstituted cycloaliphatic or cycl ohet epoaltusphemsse
noi ety; wherein each occurrence of RX and Ry is independently hydrogen, an

al i phatic, cyglealyRhatd,c, Nt ebok (@RS hifd whetdif R RetyREspeh, -NFaREC, aryl, or
heteroaryl noi ety, an acyl noiety substltuted with an  aliphatic
het er oal i phat D&, -8Ry lor air aliphetis; beterpplinkaiie eyl op hetfqam bingieRx; gﬁfﬁml%o Raken

t oget her are dflR(i/ ?eac mcﬁgtlc ?ﬁqr%épsﬁktwyt, £fa1hatit) SpSHibhaced, saturated

or unsaturate oal' chet er’dal i phatic noi ety, 200 WO
03/ 057696 Pcmitﬁﬁaimmwclmm@byha@myloﬁ hefﬁé)af}drﬂéﬁﬁﬁ’ #g agYlimgHelY i ¢ or

heteroal i phat | %stltu{e i S TR Eg he{%ﬁo%gﬁl& tr)(]%r ﬁ&%‘%&f{yﬁ HbRE, 8f whBSHRS! i tuted,

cyclic or acy@&fre | near Panc rate unsaturated; and
wher ei n each mde@aEmé@mtakgn&rgythewe hé{,éf,éarﬁyl7-no$-eteltr@9red tlb'ée

e |y b 00 ASOSL Ao s TRRRE o 1 1 €0
R2 wher ei n Rlocdiend®of BpshdAG iaindepead ety ihpérdgdny amdtltplhamcﬁ oycl@diphafiee et hod of
e 0, e s TR SRy AL i s LI L
of claim60, whek@id wilhenaRpRELEtchasplidie, filonbéteroery] mBIERE b RiereiNRxN H HN N

and Ry taken together are a 4-, 5- or 6-membered substituted or unsubstituted,

saturated or unsaturated cycloaliphatic or cycloheteroaliphatic moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties

may be independently substituted or unsubstituted, cyclic or acyclic, linear or

branched, saturated or unsaturated and wherein each of the foregoing aryl or

heteroaryl moieties may be independently substituted or unsubstituted; and

a pharmaceutically acceptable carrier or diluent; and optionally further

comprising administering an additional therapeutic agent.

61.  The method of claim 60, wherein the compound has the structure:

\(
Ry .
wherein R3, and Ry, are each independently hydrogen, halogen, cyano, or an
aliphatic, heteroaliphatic, aryl or heteroaryl ngoiety, or a group —G-R¢, wherein G is
absent, ~CH;- ,
-NRp-, -O-, or (C=0), and wherein Rc is hydrogen, -NRfRg, -ORg, -SRg, or an
aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, wherein Rp, Rpand Rg are each
independently hydrogen, -NRyRy, an aliphatic, cycloaliphatic, heteroaliphatic,
cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an

aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Rp and R or Ry and
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Y IR2 wherein Rl, R2, RF and RG are as defined in claim®60. 66. The

nmet hod of claim 60, wherein the conpound has the structure: R RGRFN ql
/N N H HMOMN3/0476962 ; 201 WD 03/ 057696 PCT/ US03/ 00366 wmremdisas/op3ahid r are
each independently 0 or 1; and Rl, R2, RF and RG are as defined in claim

60. 67. The W&%Ghﬁl@n%geﬁlbﬁarehﬁm vshesrez Rr 8 ARnbern euntnidsoruhabsititet ure: R
/N RGRFNr g HHNVN R2 wherein and r are each ndepen "rﬂrﬁ%‘ cE)Bor 1; and
¢ * Gf

Rl, R2, RF an@yResliphaticos CY%@EFGF@&PMC&%?%V@GIWB%&C PRRAITR tai m 60,

wherein the CommauRAiRAshydIeh! FlhHR; oycRaffhatiREENaliphaticN N H HN N
R2 wherein R1, éﬂé ﬁ§d)tR§,g are b e(%ylcnggﬂhlari ¢l ai rerl1llf)50al C69. The nmet hod of

cl ai m 60, \Ahercmlcahettqn@ah@bqﬂﬁmld om@éer@aanel mQiptycan e moigdy sulggifuted Withay N 0 H HN
N aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Ry and R, taken

together are a 4-, 5- or 6-membered substituted or unsubstituted, saturated or
unsaturated cycloaliphatic or cycloheteroaliphatic moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing aryl or heteroaryl moieties

may be independently substituted or unsubstituted.
62. The method of claim 60, wherein the compound has the structure:

Rsa R4

W
Rap HN N

b

Ro

Iz .

wherein Rz, and Rjp, are each independently hydrogen, halogen, cyano, or an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or a group —G-Rc, wherein G is
absent, —CHj- ,
-NRp-, -O-, or (C=0), and wherein R is hydrogen, -NRgRg, -ORF, -SRF, or an
aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, wherein Rp, Rrand Rg are each
independently hydrogen, -NRRy, an aliphatic, cycloaliphatic, heteroaliphatic,
cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Rp and Rc or Ry and
Rg taken together are a 3-, 4-, 5-, 6-, 7- or 8-membered substituted or unsubstituted
cycloaliphatic or cycloheteroaliphatic moiety; wherein each occurrence of Ry and Ry
is independently hydrogen, an aliphatic, cycloaliphatic, heteroaliphatic,
cycloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Rx and Ry taken
together are a 4-, 5- or 6-membered substituted or unsubstituted, saturated or

unsaturated cycloaliphatic or cycloheteroaliphatic moiety;
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\// R2 wherein Rl, R2, RF an
nmet hod of claim®60, whereint
03/ 057696WP@3/08%98/ 00366 R

R2 are as defined in claim60;

d RG are as defined in claim®60. 70. The

he conmpound has the structure: 202 WO
Ro S(=OmN NHHNN | ReT/USo®0@s6n RL and
inis O, 1 or 2; and RF is an aliphatic,

cycl oal i phati c,
noi ety; wher eby
may be

hetl,f608) ba[%H Ebtfltﬁe fd}é/g%ﬁ@hﬁipﬁﬁtﬁ%ﬂ RAabdlphatdy Mbicti® may®t er oar yl

each of foregoing aliphatic or heteroali

phatic

ieties
i ndep@&vgpendestlys E}ﬁ’ﬁtﬁlleét@dullﬁFbsi}Wéetﬁlbs"V?ltcu?reGCY"E?dl‘Fe@r oF bé@S‘FE‘F‘fD

linear or bra @&nﬁ%’d or ﬁl?stafdlfa‘%fcﬁ gn(PJVhéllBﬁ @&dﬁro@tﬂﬁchre 88 WHEE SRS ndidtics he

f oregoi ng aryl

het er oar noi eties may

be 1 ndependently substituted or

unsubstltutednmybenfhgmdeﬂhbﬂbﬁﬂuwﬂQﬂWﬁuhﬂﬁmwﬁere|n t he conpound has the
RFION NHHNN R2 wherein RL and R2 are as defined in

structure: R

claim 60; and RF is hydrogen,

cycl oal i phati &3.

h@hemetabd piwting), whabioiet mpaiidihaticsiruetme! |

a protective group or an aliphatic,

or heteroaryl

noi ety; whereby each of the foregoing aliphatic O%, heteroallphatlc noi eti es

may be
| i near or
f oregoi ng aryl

i ndependently substituted o
br anched,
or

d,
sat ur at ed f6RNins?
heteroaryl noi eti es

, cyclic or acyclic,
'\and wherein each of the
-oependently substituted or

unsubstituted. 72. The nethod of claim 60, HmnﬁL%ﬁh t he conpound has the

structure: 203

64.

65.

66.

Ro

bl

wherein R;, Ry, Rr and Rg are as defined in claim 60.

The method of claim 60, wherein the compound has the structure:

Ri
NN

RgReN N\ /
H HNW¢N

Ra

wherein R, Rz, Rr and Rg are as defined in claim 60.

The method of claim 60, wherein the compound has the structure:

ReReN
R1
N (N
” N\ /
HN\fN
Rz;

wherein Ry, Ry, Rr and Rg are as defined in claim 60.

The method of claim 60, wherein the compound has the structure:

RgReN
r /q \
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WD 03/ 057696 PCT/ US03/00366 RL N-GNzN HHN N R2 wherein RL and R2
are as defined in claim60; Gis CH2 or -(C=O; and Xis 0, S, CO S=0
C=CRAR5, WB43/08169€CRARS5; wherein each occurrence of R4 an®CRAISN300366

i ndependent|y hydrogen, hydroxyl, hal ogen, cyano an aliphati c,

het eroal i phatic, aryHereidd arlditags Qok HdepBRt&itly.0 R1; Akl RADRARYE andRE; @feyas
substituted with an aliphatic, heteroaliphatic, aryl or heteroaryl nviety;
wher eby each cefingeinchimgdi ng al i phatic or heteroal i phatic noieties may be

i ndependently substituted or unsubstituted, cyclic or acyclic, linear or
branched, and wherein each of the foregoing aryl or heteroaryl noieties
may be i ndeperfdent IThe msthod of elameé), stheighsthd earmpoyndbas thsstruphiee: net hod of ¢l ai m
60, wherein the conpound has the structure: RI XN GNHHNN t R2
wherein RL and R2 are as defined in clai N GAS(CH2 or -(C=0O; and X is
0, S, CO S=0 C=CR4R5, NR4, or ir—acj/N occurrence of R4 and
R5 is independently hydrogenrgRa A yano an al i phati c,

het er oal i phatic, aryl, or heteroaryl noiety, orHszﬂn acyl noiety
y

substituted with an aliphatic, heteroaliphatic, | or heteroaryl noiety;
wher eby each of the foregoing aliphatic or heteroald phatic noieties may be
i ndependent |y subs b8l JNSHR SdbpddliGhlly 000¢q! 4l 187 RARYGhd Ry atel €ar OF
branched, and wherein each of the foregoing aryl or heteroaryl noieties
may be i ndepersigéined i clagmb@tituted or unsubstituted. 204 WD 03/ 057696

PCT/ US03/ 00366

68. The method of claim 60, wherein the compound has the structure:

0 R,
RGRFN AN _ N
N\
H HN\rN
Rz

wherein Ry, Ra, Ry and Rg are as defined in claim 60.

69. The method of claim 60, wherein the compound has the structure:

R4
N —
ReReN N
H
o) HN\(N
Ra

wherein Ry, R2, Rr and Rg are as defined in claim 60.

70.  The method of claim 60, wherein the compound has the structure:

202



74. The nethod of claim60, wherein the conpound has the structure: X NG Rl
NN HHNNYV R2 wherein Rl and R2 are as defined in claim60; Gis CH2
-(CGOwOoamwsx96 s 0, S, C=0O S=0 C=CR4R5, NR4, or CRARPCTMWses/@366 each

occurrence of R4 and R5 is independently hydrogen, hydroxyl, hal ogen,
cyano an aliphatic, heteroaliphatic, aryI, or hetédtioaryl noiety, or is an
acyl noiety substituted with \S-d)' i oFoal i phatic, aryl or

het eroaryl nvoiety; whereby each of the Ly Ny ajN phatic or

het er oal i phatic noieties may be |ndepenoentﬂy stubstituted or
unsubstituted, cyclic or acyclic, linear or br , and wherein each of
the foregoing aryl or heteroaryl noieties may be gndependently substituted
or unsubstituted. 75. The nethod of claim 60, whereih the conmpound has the
structure: R B wWheRiktR{ &5)d¥5Re N difindd ihiblaidh 68/ R2 wherein R and R2 are
as defined in claim60; .p is gn integer fromO0-3; s is an integer from
0-4; A B, D E andngﬁkﬁoﬁééﬁﬁrence of K are independently absent, 0, S,
-C=0, - S=0, - C=CRARSs an Nighati®) tyclédipiibic, NiabalipRatRacftidhefttalisiigie, @;1 84 and
R5 is independently hydrogen, hydroxyl, hal ogen, cyano, -OR,

_NR,, Ry, an al ie§Reatylanoietiat er oal i phatic, aryl, or heteroaryl nD|ety, or is
an acyl noiety subsiictdpl@stnwirtie f@fégoﬁ%hlﬂﬂﬁﬁd&h&éﬁaﬁﬁ%hmiebﬁm gLyl or

het eroaryl noiety; and wherein D, 205 WO 03/0%7696

PCT/ US03/ 00366nd¢psadently substifter onvrpubstijutedasy chigonasyplic, Knes STrenGkas: be | i nked
by a single -ahndaubSns R0 and WALRRAIPST HE fotegofi G bPhEAGHyPREMTEence of

RX and Ry is independently
may be independently substituted or unsubstituted.

71. The method of claim 60, wherein the compound has the structure:

Ry
RF\ prasany
0]
> N N
N
HNYN
R2 ;

wherein R, and R, are as defined in claim 60; and

Rr is hydrogen, a protective group or an aliphatic, cycloaliphatic,
heteroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing ary! or heteroaryl moieties

may be independently substituted or unsubstituted.

72.  The method of claim 60, wherein the compound has the structure:
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hydrogen, a protecting group, or an aliphatic, heteroaliphatic, aryl,
heteroaryl, aliphaticaryl, heteroaliphatic aryl, aliphaticheteroaryl or
het er oal iwbagiostses er oaryl noi ety; whereby each of the foregaisagowbé phati c
or heteroaliphatic noieties may be independently substituted or
unsubstituted, cyclic or acyclic, linear or branch®d, saturated or

unsat urated and wherein each of ¢ j , het er oar yl

al i phaticaryl, heteroaliphaticyaryl, DY Yet gfoaryl or

het er oal i phati cheteroaryl noieties may dently substituted or
unsubstituted. 76. The nethod of any one of cl8 60-75, wherein in the
conpound RL is NH2. 77. The nethod of any one of, clainms 60-75, wherein in
the compound Rl is hydrogen. 78. The nmethod of ahy’one of clainms 60-75,
wherein in the compeisngn RPaddR,Mias defihbd ifrimafd 6@l Kyl or Cl-C6 al kenyl, said
al kyl and al kenyl groups optionally substitut ed with hal ogen or hydroxyl .
79. The nmethod of dnip rofC€Pands 60- 75, wherein in the compound R2 is
Cl-C2 al kyl. 80. odh QL ~apy cl ai .60 el he
conpound R2 is rre??%lap%?%Tgeo’rrgt ﬁgggbgké’n%q%%s’g& eg%%faé[n@g%gg@—%?é‘o erein
in the conpounds REdiRs ihymilepepdentlyg Bydriges, rhytiteayl, dfalogery oramo ofn eliphiatrs, 63- 69,
wherein in th f r IS . ragen . l; and
the other is gﬁ@l@@ﬁ%}%hg&g%éﬁe E@afﬁe{?ﬁ ,’ érhlg%égrag rlg?l,g{ya4u§y atF(;gH&(})ara?n

al kyl het er oar ydliphaijs{ haeradliphaticn aryparidtendaryl nsidsgt i t ut ed for each occurrence

wi th one or nore of_.hal oge K thipal kyl . .or subst.ituted or

Unsubst it ut ed_ al ky MRS SEaspRUF Tkt sfftef o pRkredRG: WGl e ana ro
t aken 206 WO (Oaddpbrdafly RbHiieat 0036Baiutdgetiesr ®ydicalifear odbranghed, &d, 7- or
8- nmenbered substit.uted or unsubstituted, saturated . or unsaturated cyclic
or heterocycl i KGR & .ogéh.e @Oet 1% O%Petﬁrﬁ?rygﬁg’l%]f?s ﬁaé’iﬁ‘is“gﬁp%’é‘?m&her ein
i n the conpoungdbsitgtedbr dRbubsiute®G i s hydrogen or | ower al kyl; and the ot her
is an aryl, heteroaryl, alkylaryl or alkylheteroaryl noiety, optionally

i ndependently substituted for each occurrence with one or nore of hal ogen,
al koxy, thioalkyl, To& nska bk Elkine6h, ¥hetdRSHY Sdrhfouh@Hasahdthucturdret er oal kyl ,
aryl, or heteroaryl, or wherein RF and RG taken together are a 3-, 4-, 5-,
6 7- or 8-menbered substituted or unsubstituted, saturated or unsaturated
cyclic or heterocyclic noiety. R4

X/\ N/
I\/N\G ” \ N

HN N

wherein Ry and R, are as defined in claim 60;

G is CH; or «(C=0); and

Xis O, S, C=0, S=0, C=CR4R;5, NR4, or CR4R5; wherein each occurrence of
R4 and Rs is independently hydrogen, hydroxyl, halogen, cyano an aliphatic,
heteroaliphatic, aryl, or heteroaryl moiety, or is an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched, and
wherein each of the foregoing aryl or heteroaryl moieties may be independently

substituted or unsubstituted.
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84. The nethod of claim83, wherein in the conpound one of RF or RGis
hydr ogen or | ower alkyl; and the other is phenyl, pyridyl, (alkyl)phenyl,
or (al kyWpmgnstys , optionally substituted with one or norPeTawsosesences of
hal ogen, trifluronethoxy, methoxy, trifluoronethyl, nethylthio, or
substituted or7ainsubsthdiédedclain®v® wvhalckithe copsand haltes galclayd:, aryl or
heteroaryl. 85. The nethod of any one of clains 63-69, wherein in the
conmpound one of RF or RGis hydrogen or lower alkyl; and the other is a
cyclic or acyclic, linear or br ed, saturated or unsaturated aliphatic
noi ety optionally substituted mﬁt%vgbe or nore of substituted or
unsubstituted aryl, heteroaryl, a eG al koxy, ydroxyl, thioalkyl, thiol,
acyl or am no. 86. The nethod of claimJ70 aréin in the conpound RF is an
al kyl, cycloal kyl, heteroal kyl, cyc 2 Q , aryl, heteroaryl,

al kyl aryl or al kyl heteroaryl, optionaky Nindependently substituted for
each occurrence with one or nore of handénHquNoxy t hi oal kyl, or
substituted or unsubstituted al kyl, heteroalky aryl, or heteroaryl. 87.
The nethod of claim 71, mherein in the conpou RF is hydrogen, a
protecting group, ] I I roal kyl, cycl ohet eroal kyl ,
aryl, heteroaryl,qgfggf ﬁﬁlhaﬁ%ﬁégﬁ%%¥gﬁgg§§ optionally independently
substituted for eadhisddbiorr-6id; aidt h one or nore of hal ogen, al koxy,

het oroaryl 207 o b/ bay 660 BT LehinsRe gtk lEkEh REY Rl it o0

wherei n the i 4 andrR-0lisy ilepeadémsiynhydreged) Swddayl, dtalogpxr,od:yaheremt |a111ei1adc,sor der

is rheunatoid .a thr ul cerative.col.itis/.Crohn'.s ea

nervous syst e SRR po& HBlkatSA SRicth 7o 2 dB p P SRS Hppus
erythenatosus;ﬂ@ﬁﬁhnnﬂaaﬂmhgkaﬁplmﬂpeﬁhnoﬂhgmaft versus host disease
(GvHD), psoriasis, ,atopic titi.s zenma, U i.a, aller rhinitis,
st heni . gr avi 5. I BDEB ST U dpsHithH tosfr ety et me ok i B

gl omer ul onephrihddpsndesifty @lib@twats@uhafsubs@lnﬁ@las;&hc Of acy ARG Bliear Sx%rarmed B4 hod of
cl ai m 60, wherein the | Znnator Egrder i S, rheunat oj arthltls

The met hod of %heaﬁw% doregging lcrr Terorhr poisiieapbeiafenerdeptli or at | ve
colitis/ Crohn'ghdingedsamsSiiuiEhe nmet hod of claim 60, wherein the
inflammatory disorder is nultiple sclerosis. 92. The nethod of clai m60,
wherein the inflammatory disorder is asthma. 93. The nethod of claim 60,

wherein the infsl anb afeyhod bBAREEE0, WheRERd Ssthpdund has the structure:

R4
oA _
D ﬂ( RF N W

HoON N

Y
Ry

wherein Ry and R; are as defined in claim 60;

p is an integer from 0-3;

s is an integer from 0-4;

A, B, D, E and each occurrence of K are independently absent, O, S, -C=0, -
S=0, -C=CR4R;s, -NR4, or -CR4Rs5, wherein each occurrence of R4 and Rs is
independently hydrogen, hydroxyl, halogen, cyano, -ORy, -SRy, -NR«Ry, an aliphatic,
heteroaliphatic, aryl, or heteroaryl moiety, or is an acyl moiety substituted with an

aliphatic, heteroaliphatic, aryl or heteroaryl moiety; and wherein A and B, B and D, D
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94. The method of claim60, wherein the inflamatory disorder is allograft
rejection/ GVHD. 95. The nethod of claim 60, wherein the inflammtory .

di sorder we isgswpat hi ¢t hrombocyt openi a purpura. 96. The pagtusostomshe cl ai m
60, wherein the inflammatory disorder is allergic rhinitis. 97. The nethod

of claim®60, mér%iﬁmﬁdrﬁazmﬂﬂyanmmﬁm?nr‘:ﬁ g%ptfxlg?j Be aiékgrai@ a ??lgr?s?cgl%%c Igﬁpus
oryt hommt osus. IR EE A S BETEse b 65 PDSEES obks FHb Rt FARHOREEYal m B0,
wher ei n the i rifydeogemt orpro@étingr getp,i 6r agl PRARY, OREREHhtE; aEA0 heﬂéﬂﬁrﬂfet hod
of claim 60, thl {uﬁlcaryi hﬁetlrgghpggtga talgyﬁyalgﬂhzgéh%‘?e;oalrysi (C)jlrI %gtgogﬁphatlcheteroaryl
moiety;
whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated and wherein each of the foregoing aryl, heteroaryl
aliphaticaryl, heteroaliphatic aryl, aliphaticheteroaryl or heteroaliphaticheteroaryl

moieties may be independently substituted or unsubstituted.
76. The method of any one of claims 60-75, wherein in the compound R; is NH,.

77. The method of any one of claims 60-75, wherein in the compound R, is

hydrogen.

78. The method of any one of claims 60-75, wherein in the compound R, is NH,,
OH, C,-Cs alkyl or C;-Cs alkenyl, said alkyl and alkenyl groups optionally substituted
with halogen or hydroxyl.

79.  The method of any one of claims 60-75, wherein in the compound R, is C;-C,

alkyl.

80.  The method of any one of claims 60-75, wherein in the compound R, is

methyl.

81.  The method of any one of claims 60-75, wherein in the compound R; is

hydrogen.

82.  The method of any one of claims 63-69, wherein in the compound one of Ry
or Rg is hydrogen or lower alkyl; and the other is an alkyl, heteroalkyl, aryl,
heteroaryl, alkylary] or alkylheteroaryl, optionally independently substituted for each
occurrence with one or more of halogen, alkoxy, thioalkyl, or substituted or

unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl, or wherein Ry and Rg taken
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together are a 3-, 4-, 5-, 6-, 7- or 8-membered substituted or unsubstituted, saturated

or unsaturated cyclic or heterocyclic moiety.

83.  The method of any one of claims 63-69, wherein in the compound one of Ry
or Rg is hydrogen or lower alkyl; and the other is an aryl, heteroaryl, alkylaryl or
alkylheteroaryl moiety, optionally independently substituted for each occurrence with
one or more of halogen, alkoxy, thioalkyl, or substituted or unsubstituted alkyl,
heteroalkyl, aryl, or heteroaryl, or wherein Ry and Rg taken together are a 3-, 4-, 5-, 6-
, 7- or 8-membered substituted or unsubstituted, saturated or unsaturated cyclic or

heterocyclic moiety.

84. The method of claim 83, wherein in the compound one of Ry or Rg is
hydrogen or lower alkyl; and the other is phenyl, pyridyl, (alkyl)phenyl, or
(alkyDpyridyl, optionally substituted with one or more occurrences of halogen,
trifluromethoxy, methoxy, trifluoromethyl, methylthio, or substituted or unsubstituted
lower alkyl, lower heteroaikyl, aryl or heteroaryl.

85.  The method of any one of claims 63-69, wherein in the compound one of Ry
or Rg is hydrogen or lower alkyl; and the other is a cyclic or acyclic, linear or
branched, saturated or unsaturated aliphatic moiety optionally substituted with one or
more of substituted or unsubstituted aryl, heteroaryl, amide, alkoxy, hydroxyl,
thioalkyl, thiol, acyl or amino.

86.  The method of claim 70, wherein in the compound R is an alkyl, cycloalkyl,
heteroalkyl, cycloheteroalkyl, aryl, heteroaryl, alkylaryl or alkylheteroaryl, optionally
independently substituted for each occurrence with one or more of halogen, alkoxy,

thioalkyl, or substituted or unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl.

87.  The method of claim 71, wherein in the compound R is hydrogen, a
protecting group, or an alkyl, cycloalkyl, heteroalkyl, cycloheteroalkyl, aryl,
heteroaryl, alkylaryl or alkylheteroaryl, optionally independently substituted for each
occurrence with one or more of halogen, alkoxy, thioalkyl, or substituted or

unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl.
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88.  The method of claim 60, wherein the inflammatory or autoimmune disorder or
proliferative disorder is rheumatoid arthritis, ulcerative colitis/Crohn’s disease, central
nervous system diseases (CNS) such as multiple sclerosis, systemic lupus
erythematosus, asthma, allograft rejection/graft versus host disease (GVHD),
psoriasis, atopic dermatitis, eczema, uticaria, allergic rhinitis, myasthenia gravis,
diabetes, idiopathic thrombocytopenia purpura, glomerulonephritis, cardiovascular

disease, or cancer.

89.  The method of claim 60, wherein the inflammatory disorder is theumatoid

arthritis.

90. The method of claim 60, wherein the inflammatory disorder is ulcerative

colitis/Crohn’s disease.

91. The method of claim 60, wherein the inflammatory disorder is multiple
sclerosis.

92.  The method of claim 60, wherein the inflammatory disorder is asthma.
93. The method of claim 60, wherein the inflammatory disorder is psoriasis.

94.  The method of claim 60, wherein the inflammatory disorder is allograft
rejection/GVHD.

95.  The method of claim 60, wherein the inflammatory disorder is idiopathic

thrombocytopenia purpura.
96.  The method of claim 60, wherein the inflammatory disorder is allergic rhinitis.

97.  The method of claim 60, wherein the inflammatory disorder is atopic

dermatitis.

98.  The method of claim 60, wherein the inflammatory disorder is systemic lupus

erythematosus.
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99. The method of claim 60, wherein the inflammatory disorder is

glomerulonephritis.

100.  The method of claim 60, wherein the inflammatory disorder is diabetes.
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