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RELATED APPLI CATI ONS [ 00011 This Provisional Application is related to

co- pendi ng Provisional Application No.: 60/346,598, filed January 7, 2002,
and which is incorporated herein by reference in its entirety. !
BACKGROUND OF THE | NVENTI ON [ 0002J | nfl ammation is a pr ocess"%égmzt"%g from
the dilation and increased perneability of blood vessels at site of injury
or infection. Chenokines and cytokines released at the:site increase the
expressi on of cell surface proteins on endothelial cells, al 1
circulating | euko¥REEEY stick to the vessel wall and nigr a'féér?qggﬂ@ﬁé site
of injury/infection within the tissue. Tg%sgsage_j,y =yl f.ace proteins, terned
"cel | adhesion nolecul es" al | oWPHEYFNER ACT on- bet ween the | eukocytes and
the endothelial cells, and nediate the mgration of |eukocytes into the
tissue. Additionally, cell adhesion RoemAregcar®srequired for many of the

cell-to-cell i ”teracﬂdogﬁs s E BGvididahtl ARPRERA Vis RREd | BTHRndifS pasBRtal There
are three classes of nesi‘on nol ecul es: sel gc%eo'b{ls Jwhidabegrins and ..

i mmunrogl obul i n- r el atedlicgionNe; §984qBciedapras d> 2 P SR B R 0CYt es and
endot hel i-al cel | s. Sgygfehcedfitstiietadhesi on nol ecul es,, including E- _
selectin and | CAM are induced by cytokines such as IL-1 and TNF, and their
expregsion is nediated by the tranggrintl ik AvERfon NF-1$. [ 0003)

Sust aj ned or i nappropriate expression of adhesion nol ecul es can Ie%g to .
infl ammatory or aut oi@#aine Ifawwstigeris 2 ERsHEFLNE domyip SWlahop Pl ArE*eR| ect i n

and/or | CAM can resyl.cdniliyehbieivessdidth bigTmjiyeningadn haigmbiden adssoldicat ed

w th several inflammtory or. autOi ne_di sar BhEf U helialBii L Or S
of cell adhesion mnF%éﬁFétéheﬁ’é%}“ egsegﬁsge{aﬁrﬁgbgér}ct er?aﬁl;el;g{t ment . of t,'tah.esi51 ,
di seases. [00041 | nf kiwingtosrajatizeridukagytes iontickhie et vewse s1al and migrdist'® g Ff° Yanaged
by current therapy gpdypleveh GRIE Bt Sissed. Tredelcall sufict gotets, @enmbditeblyadpesicaued.

For exanple, rheumatojd arthritis is a state,of r.onipC . ook Lgimomt i,gn
within the joint chaF“Sl?f‘\éer‘i“il%‘ﬁﬂ“’BV“S%‘?“?’W'ﬁeﬁtéheécﬁ%w%%nag@%g‘% r ucftgli on.

Tradi tional therapi emedigte thenfieatiomaefoeykogytes inig thsi ismanddditiogpllye sdle2dbSiEh a5

rheumatoid arthritis moiaaﬁés QQ%Q%%IQE&? Afdhe aditthcelliimtérhotiayth Gie \infeihmapery and

salicylates, gold conpounds, hydroxychl oroguine . hd2Cyelectins,
corticosteroids, oraPERUE FiFsfhe ,maaﬁedg’%)?tcgfsgx?%uflgfrﬂg‘??Ar?l%*rélrllosupc ressi ve
drugs. However, many indgriishesle innremegitelin-wlied nueteiss) whigk 0D W30 704 July
2006 + PCT/ USO3/ 003661&&%&5@ RidoMelBl £BET boSraPdthchiaNesion apltbil@dinttligel-i ous

side effects. More recen . . . .
: selectin at}:i ICAM, arc induced by cytokines such as IL-1 and TNF, and their

expression is mediated by the transcriptional factor, NF-xB.
[0063] Sustained or inappropriate expression of adhesion molecules can lead to
inflaminatory or autoimmune disorders. Exaggeratcd expression of E-selectin and/or
ICAM can result in chronic inflammation and has been associated with several
inflammafory or autoimimune disorders. Therefore, inhibitors of cel_l adhesion
molecules m:ay 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, corticosferoids, 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, an orally avail able inhibitor has not been. devel oped for these
i nfl anmat ory or autoinunuqﬁ,diseases. [0005] Cearly, there remains a need
to identify new cl asses of -t herapeutic agents for the treat R2AWlY

i nfl ammat ory okyvcgsheissarune and proliferative diseases, praf@avsbimesdshat are
orally available, and are free of serious side effects. It would also be
desirabl e to defi B@rOGHy ClRETE 0@ Thateh RERIRE Uh | serichl ideSetfeos. Mo tecandly,ment of
inflammatory or autoi mune and proliferative %%sg%ders i%ﬁ enq%%h.OSUNNARY
OF THE | NVENTI ON 'njqetblgdyrmast prualiging proleins heyrdiean st RAeSd 0% or t he
devel opment of nowgl irealtt 3P Seluhsloid Gemiits ateCiohn’s AVischdep Abwever, ianf drdlymat or y
or autoi mune and proliferative. diseases. .The. pr nt i i ovi des
novel conpounds oﬁaﬂﬂﬂ%FgﬁmFdPﬁﬂwgw?ﬂ?ﬁeﬂﬁﬁ ﬁ%%%ﬁ§%%%%#§ eﬁ?%%%ﬁm&k

conposi tions ther d@iéasesas descri bed generally and in classes and subcl asses

herein, as well a th f ' iy £LOPAHRSSudsER PTI ON
OF CERTAI N PREFER EN%%IW%%&T@E%@? @g\hﬂ'l O\IQQE Q007) Inr _ngﬁ tion of
the need to i nvesfirgte etreatmentdaf iflammalaryc ph sutgimmyme 3o prolfemgivec ﬁﬁ%ﬁts for
the treatnment of LARWER! Rt dre oty Balidble; atitle RéVTGeribus Sdetkfests. (1 Wouldaol ai n _
enbodi nments, inflammatory. or utoinug§ne fﬁ% ggglifemg%&v&mdisleegf), t he
s present i nventi onYpraetebiede (gt P SEBUPT NEEPRR BN AI Cglies t her eof , as
descri bed in nor exfid@ably obitcinynenhd whlifeméve diseiers inggenpealal |y in t he
treat.nent of inflammtory or autoi nmune and proliferative disorders. In

certain enbodi ments, the compounds of the present invention can be used
for tthe treatnent of di seases andSEUVMSHURFTHEINIRNTION hg, but not linmted to,

rheumatoi d arthri gelﬁ 1 Ul £EEGLINENER, eleSeiin 1 nébd FhiSBAB& eloph@nbf @velner vous
system di seases (CNS) such as nultiple sc|erosis, Séfte"icciﬁﬁﬁé 04 July
BY BGEeRE

2006 er yt hemat os uderapastiv pgents ypefuh for dieqting ipflagaiogy ot Aiofmmune
di sease (GVHD), pPsQkdsaPheSresdit MRénGioribviBts hbveBcompomasaf genetal Gamila(l,al | er gi c
rhinitis, nyasthenia gravis, diabetes, idiopathig thronmbocytopenia

purpura, glonerul onephritis, cardiovascuyl ar  dis dse, and cancer. (0031 1)
Gener a/ Descri ption of Conpounds of (ﬁaﬁ@;@r{ 0009] The conpounds of
the invention include conpounds of the’ &r al ormula (1) (and tautoners
t hereof) as further defined bel ow and phaﬁn&@efﬂically accept abl e
derivatives thereof; wherein n is an integer f Pn10-4;

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

subclasses herein, as well as methods of making and using such 'co'mpbunds

DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS OF THE INVENTION
{00071  In recognition of the meed to investigate and déﬁne new classes of
therapeutic agents for the treatment of rheumatoid arthritis and other disorders (in
certain embodiments, inflammatory or autoimmune and p;ol’ifcraﬁw?é disbrders), the
present invention provides novel deazapurines.and analogues thereof, as described in’
more detail herein, which are useful generally in thc,treahncnt_ of. inflammatory or

" autoimmune and proliferative disorders. In certain emchiimepﬁé, the compounds of
the present invention can be used for the treatment of ;liseaseé and disorders

including, but not limited to, theumatoid arthritis, ulcerative colitis/Crolin’s disease,

m——

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




R1 is hydrogen, -NH2, -NHWe, -NHAc, -OH, F. -Owe, -CN, or - NH(COCEt; R,
i s hydrogen, NRaRB, -ORA, an aliphatic, heteroaliphatic, aryl, r-

heteroaryl noiety, wherein RA and RB are each independently hydrogen or an
al i phatic, heteroaliphatic, aryl or heteroaryl noiety; .each occurence of R3
is i ndependent ly hydr ogen hal ©gen, cyano or an: aliphati c,04July 2006

het emal i phatic, aryl- -or beteroaryl noiety, or a group -G.Rc, wherein Gis
absent or is-Cdr’ , Alta-, -0, or ((-0), and wharein RCis hydrgean - NRFRG,
- (ORF, -Sit,, or an aliphatic; heteroalipltatic, aryl, or heteroaryl

moi ety, wherein RD, RFemﬁg{).gJ I Gliofd-TejbdlolRREAN %&&J)!méiyaiﬁda@e(GWHNRXRy

an alipdatic"cyPt!4, Pt et eroal i phat; C, '¥C| oh ero “‘g(ﬁ{ aryl
or heteroiaryl noi etpyoriasiy @}W er ‘ﬁsbhatl c,

aryl or heteroaryl mb&&y uilopﬁlﬁlc mﬁcﬁoﬁm mﬁdng!omémﬁEeprG mhomhr
t oget her area 3-, 4z %r - or $j pnmhetedsubstituted or unsubstituted

bycl dal i phat i oor cy(‘:"{’ﬁ‘ﬂ%f cEF pliatic noiety wiWQ each occurrence of R
, and Ry isindepondently hydrogen an aliphatic, cycloali$atic,

hei i xoal i pl'i atic; thob het - gu,l,wu%o}m&ﬁmwfy, I
noiety,!"- C(O)Rthreln |s an ati h.et oalmpg a&%lmr
het eroaryl noiety, W“%er’@f*r?"m“"e‘lf 3{1&5‘7 en 00 are a 4-;
S- or.6-nmenbered subﬁﬁmw@ﬂmmmhdwﬂlasﬁlﬁmmmwoated or Saturated
cycl oal i phafc or cycl ohetcrnal phadc noiety, wherggy each of the foregoing

al i phatic or+heteroaliphatic noieties e i pendent | y substituted or
unsubstituted, cyclic or acyclic, li i-of . Y4 agfthed, satiated or
unsat urated and wherein each of the fore |r[P a or heteroaryl noieties

may be independently substituted or unsubsti f“{OOlO] In certain
enbodi nents, the.-present inhvention defines certgjn classes of conpounds
whi ch are of special interest For exanple, gne class of conpounds of
speci al interest includes these conpounds dBbsutituted with two occurences

of R3 in which the conpgy M&&,MEMW&M&W&SMI n R3a .and R3b are
each independently hydr ogen hal o yﬁ;\e or an aliphatic

het er oal i phatic, aryl %"‘ﬁﬁ’ﬂ or.a group -G Rc wherein Gis
absent, -CH2- dui, (' d)mmmgmmmmmemwoml ~$1t ~ or an
>c m Y, P, aand' ){%ﬁ%?@ ". 4cl $heN i hrai p3a8c, +ryl,.nmhd~>uC's

wherein R is an al Itlphatlc aryl or heterpga&/ I’EDI etyhot g. cRr +~
pb*ebi pd 1t 011i f aNi t dgtRetitieirogmaNRaR -OR g akaliphatig thetprgaliphatic, acy

~~.C) )oti1' dayjr Q~E&M@1% wﬁmmkﬁ%ﬂa&é&%ﬂeﬁm&mﬂﬁﬁbﬂﬂg@wm ha la~l,
Y_aVytaLrlY~ Y. Y. A ,
aliphati c,hcteroahphatxc,atyl orhehroaryl ) - :
| ' ‘each occufience of Ry is independently hydrogen, halogen, cyanq, oran
ﬂii:hahc, heieroaliphatic, aryl or heterodryl moiety, or a group —G-Re, wﬁcxem Gis
o sbsent or is —CHy-', “NRpr, -0, ot(C=O), and 'wherein Re is hydrogey, —NReRa, -
“ORg, -SK, or in aliphitic; heteroaliphatic, aryl, or heteroaryl maiety, Wherem Rp, Re.
" -and K are each indepbadently ydrogen, -NR:Ry, an aliphatic, cyelogliphatic,
hewroaiiphanc cyelokietéroalipbatic, axyl, or heteroaryl moietys * -C(O)R,, wherein
R, is an aliphatic,heteroaliphatic, aryl or heteroary! moiety ; or,whereinRp
andRc 6t Rp-#nd R taken together are 23+, 4+ 5-, 6-, 7- 01 &xqgmhcmdmbshﬂted '
or uinsiibstituted cycloaliphatic orayclohetemahphauc moiey; wherein each
‘oceuITence of Ry and R, is'independently hydrogcn, an aliphatic, cycloaliphatie,
) heiemahphaﬁc cycloheteroatiphistic, aryl; or heteroaryl moiety,! ““C(O)R, wherein
" Ry is an aliphatic, heteroaliphatic, aryl or heteroaryl moiety’, or.wherdin Rq

-



yol ehi aN~f bai $a aryl otheternne saaia i-C(O TZs wherein Its is an
aoohade, v atic. aryl C_)I’_ he’t nmonyi noiety . , oFwlleramend } taken
itogbid[a 4z; 5 r uqd. - " f~AQIiO'tech o . :
rho' forreusg. al gt hgti c. er #Nmac' mio(ias nry 6e' ' etibsttir9nd or u
titUt4 cyglic:6r ©--+-; t.aUPnr< r bpndo4 .4 04 July 2006 , 04ty 2004y - or
unsat urated; and Wnerel n each of the foregor ng aryl or heteroaryl noieties

may be |ndependentI#%B@lmﬂbﬁmmweﬂ‘ﬁ“ﬂﬂﬂ%er cl'ass of
conpounds -of speei M&mwuc@emmwww he structure:r N

N/ RMHHNt\N-Ry, . -; R?b a |’ﬂll nﬁggﬁﬂ Q%W

hydr ogen, hal ogen, cyan, aﬁﬂg"a"‘hp at’l c %’E’@"gg% p al I'C ary or '
het emaryl noiety, mwwwmmmmedtmm Rp-,
-0-, or(CO; and whgugi é%ﬂiﬁ@&wﬂ%@ﬁm&ﬁ&m Bgmor an

*aliphatic, heteroalrphatrc or betesro | et erein RD, RV
and. RO are each mm%ﬁo

« cycloal i phatic;’ het er oal | phatic, .cycl oheternunl.i phatijc, aryl or het eroaryl

noi.etyi (O Rz where ﬁﬂh‘%“’lfl"%tlﬁ ,@;@Mug cldssefbf
heteroaryl noiety: or wherer n I't an 0 taken to ether are a

3:,4-,S:6-,7- or mmmnhyasémiﬂtmr Fresemale of pampowndF Phhat i ¢
or cycl ohet er oal | PRk me&r&mﬁ@h&ﬁaﬂwrﬁnmw&mw s

i ndependent | y. hydr %gn an al i B‘HgPI C,.C cI oal i phatic, Leteibalgilrs' Cc;
cycl ohet eroal i phat noi ety C(O)%V\,here in RZ is an
aliphatic, 'l aliphatic, aryl' or eroaryl noi Sty or wherein R and Ry~
t aken together area 4-, .5- or 6-ne ted or unsubstituted,
saturated or unsatur at ed cycl oal i Rgt i fOhet er oal i phatic noiety;. _
wher eby each of the foregoing aliphalic othﬁﬁ'e oal i phatic noieties may be
dependent |y, sbbslituted or unsubsti t Ut ed, cy¢l ¢ or acyclic linear or

bi anchpd, saturated or unsaturated; and Wherel each of .the fr}regtiing

3In}sn:1bst :\Itefjteegar{l)og? ino nﬁ%k@% @%’f’%&%n est
conpri ses conpoundtipbiatiey heseroatiphiatic; prylien hetemary} mpigtyner scerqup -Gt Wirtein G55 s
- CH2ZNRFRG -and %bmh%ogen and. the corrpund has the structure 04 July
2006 6 -tmo--o-ur(e-o) Iﬁdwhumkcwivd:ogen,m%,-sﬂaorm
mwmmmhmmmxwh.&m&mm
WWWWWW s
M&.mmmwu—c@m wherein R is an ah;ﬂuuei'
lkmdzphauc, aryl or heteroaryl moietyiti, or whereinRp. lnd,Bcgarnd
Raiihwgaaeema- 4; 5-; Gy -0 Ersrembared mubsfiiuged orunsubstitntad
“dyclo '_""'&qwmmwmaqmnf&md& ~
‘ﬁmmmmommmm.: pticy - - o
memmw@m wlmem Re is an. ahphm‘ -
+ |nsteraaliphatic, aryl o heteroaryl moletyt ., or whewin frgd R, faken -
“toipelidt it a4y, w&m«mm:ww
W%w“wwcmmr PSR -
o7 Fntieetyyvhch of the forogoing, sliphetic.or. heteroaliphats mmmaybe‘ '

RS S TR

wmmwmmmormwww :




WD 03/ 05 76% RGRFN PCT/ US03/ 00366 H HN,N Y R2 N wherein R, R2, RF and Ro
are as defined-generally above and in classes and subclasses herein.

[ 00131 Anot her class of conpounds of special interest conprises conpounds
havi ng the structure of forrmula (1) in which Ribis -CHZNRFRc: and R3a is

hydrogen and the compound has the structure: RGRFN H HNYIJ - $JIWy¢py ei n

RI, R2, RF and Po are as defined general | y above and in classes: and

subcl asses herein. spigwgted ot ynppgwied; and Whegedn Wh%ﬁhﬁfe'am@rﬂOWImlm%rest

conpri ses conpound%myhamm@gmgmgg@ﬁmugnﬂm@m&gm&arnula (1) inwhich Ricis
-CH2NRFRc and Rid is hydrogen and the conpound has the structure: RGRFN R
wherein RI, R2, RF and Rc are as defined generally above and in classes and

subcl asses herein. {00110 1 SAnofhan tlkse rof corappgndsfof cpenid intetest chbmpescioaipounds er est

conpri ses conpoundg,, ngﬁe Rebelie structure of formula (1) in which R3ais
-{CH=CH) gCH2( CH2) ,NRFRc and " Ri b-i's hydregen and the conpound has the
structure: 6 04 July 2006 WO 03/ 057696 RORpN R2Rt PCT/ US03100366 wherein q

and r are each |ndependently 0 or 1;; RF and Ro are.as defined
general |y above and in cl asses and sthefggsey _Herein. [0016] Another class
of conpounds of *speci al - interest: conprrsét pounds havi-ng the structure

of formula (1) in which R3a is hydrogen and Ril'b |s (CH:CH)gCHZ(CHZ) NRFRo

and the conpound has the structure Rz..;
wherein Ry, and Rj,, are each mdepcndently liydrogen, halegen, cyano, oz an

- aliphatic, heteroahplmtlc, aryl or heteroaryl meiety, or a group —G-Rc, wherein G is
absent, -CH;-, . h A
-NRp-, -O-, or (C=O), and wherem Reis hydrogen, -NRfRg, -ORg, -SRF, or ant
aliphatic, heteroallphatlc aryl, or heteroaryl moiety, wherein Rp, Ry and Rg are each
- mdependently hydmgen, —NR;R, anahphatac cycloal:phatxo heteroaliphatic, .
GYGIOthemallPhaﬁc, ﬂfﬂ or heteroaryl lﬂc’lﬂ’tﬁ.r-C(O)Rz wherein R, is an aliphatic,

- heteroaliphatic, aryl or heteroaryl moiety. -, or whezein Rp and’Re 6t Ry and
: Rg taleon togother arc a 3-, 4-, 5, 6-, 7- or 8-membered substituted or unsubstituted '
cYc!oahphau:: or cycloheheroahphaﬁc momly' wherein éach océuirence bf’ R, ande
is independently hydrogen, an al:phaﬁc, cycloalqahauc hewroalqahaﬂc,
cyclebeteroaliphatic, aryl, or lieteroaryl lnﬂlﬁt]e’wC(O)Rz whereln R, is an ahphatlc,
|hetoroaliphatic, ary! or heteroaryl moiety: ; or wherein R, and Ry taken
together are.a 4-, 5- or 6—membered subshtuted or unsubstituted, salm:atod or
umisaturated cycloal:phauc or cyolohetemahphat:c mo1cty‘
whereby each of thc foregoing aliphatic or heteroaliphatic moieties may bc
. mdependenﬂy subshtuted or unsubshtuwd, cychc or acychc, linear or branched,
_ saturated or uusaturated, and wherem &ach of the forogomg axyfbr heteroaryl m01ct1es .
may be independently substitutéd or unsubstituted. - oo e ’

10012] -Anmiwr class of compounds of speclal mterw’t compnsw mmpounds '

:::::

and fhe compound has: the structnre

v



R1 RGRFN wherein g and r are each independently 0 or 1; and R, R2, RF and
"Ro are as defined generally above and in classes and subcl asses herein.
[0017] Another class of conpounds of special interest includes corrpounds

having the structure of formula (1) in which R3a is - (C=0) NRFRa Rib is
hydrogen and the compound has the structure: 0 RGRFN/R2 V\,hep‘éll'hly R2, RF
and Ro are as defined generally above and in classes and Pf

herein. [0018] AYd¥&F7%| ass of conpounds of special interes |ncI udes

conpounds having the structure of formula (1) inmhich R3b is -(C O NRFRc
and R3a is hydrogen and the conpound_ has.the s cture: 7 04 July 2006 WO

01105, 7696 RGRFN PCT/ US03100366 RBsRiHer § —&2 NRF and RO are as defi ned
general ly above and in classes and subc s{§ efhein. [00191 Anot her cl ass
of conpounds O special interest conprises co s having.the structure

of formula (1) in which R3a is -CH2S( O mM\RFRO ang,R.t is hydrogen and the

conmpound has the structure: RI HNYN R2 wherein R and R2 are as defined

, general |y above and |n%&aﬁggg,,mﬁdwadse@ﬂmlblawveP@ﬁmghs@“a‘l or 2; and
RF.is an aliphatic, al.iphatic, heteroaliphatic, cycloheteroaliphatic,

aryI, or het eroar';‘H %F‘ﬁ ftff V\/nereby each of the foregm ng aliphatic or

het eroal i phati c noi eties nmay be independently substituted or

unsubstituted, cycly or BEUG! difs of EEHGREndeTof apeaial tuetkst caises abmpbuals

unsat ur at ed, and |n each of th Qre Al f YilogdDi et i es
may be |ndependent P%Y“’gﬁll?ssfr\“’t“ﬁ?%f(fmm" §‘E|B’g't%hgg ‘(Qgﬂ[\ng'gf%%&%%ﬁe}rogcl ass of

conpounds of speci ald thdtbpdsd hae haptrdcmes conpounds
: ' R1

L N/ N
Reawmg

H HN\'|,7N

R

 wherein Ry, Ra, Ry 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 Rsc is —CHZNRFRG ‘and Rjq4 is hydrogen

and the compound has the structure:

wherein Ry, Rz, Ry and Rg are as defined geﬁéraﬂy above and in classes and

subclasses herein.

[0015]  Another class of compounds of special interest comprises compounds
haying the structure of formula (f) in which Ra, is -{CH-C}DqCHg(CI-Iz),NR;RG and
Ry, is hydrogen and the compound has the structure



having the structure of formula (1) in which RUis -CH2ORF and Rat is
~hydrogen and the conpound has the structure: Rt R2 , 8 04 July 2006 WD
03/ 057696 PCT/ US03/ 00366 wherein R, and R2 are as defined generally above
and in classes and subclasses herein; and Rr is hydrogen, a frotective
group or an aliphatic, cycloaliphatic, heteroaliphatic:}  04July2006
cycloheteroallphatlc aryl,” or heteroaryl noiety; whereby each of the
foregoi ng al i phate®38i™Hfet er oal i phatic moieties may be i nddSaHSeEHPIe
substituted or unsubstituted, cyclic or acycllc l'ingar or branched,
saturated or unsaturat ed; and acl he fofegoing aryl or
heteroaryl noieties nay be independ y 4l u qm or unsubstituted.
[0021] A nunber of inportant subcl asses of ™ fie .f oregoi ng cl asses
deserve separate nmention; these subcl asses |ncI ~glubcl asses of the
foregoing classes in whi ch: [00221 i) R is NHZ; 0023] ii) R is
hydrogen; [0024] iii) R is NHwe; [0025] iv) R is NHAc; 10026] v) R2 is
NH2, OH, C1-C6 al kyl orwemﬁﬁanatmynmdemdwﬂapkw and i &LR@@?&%%ups :
optionally Subst!_tLagggdgans&mmgmaasssmasqmussesf,@am] Vi) R is C -2

al kyl; [00281 vii) IS met’hyl 10029] viii) R2 is hydrogen; (00301 ix)
one of Rr or Ro is hydrogen or lower alkyl; and the other is an al kyl,

het eroal kyl, aryl, [hAser ogsoter cladsloylcarhpdundsrofedpw;al lretrest oampyises @pipowwdal I y

i ndependently substi.tuted for ea r _hal ogen,
al koxy. ¢ hi oal kyl . TBFRE SELpRps & jomis C i il s AP o il Rt Kyl |
aryl, or heteroaryKCHﬂﬂﬂWﬁéﬁéthm$ﬁaﬁdwcmmwﬂaﬂﬁﬁmFéﬂﬁFﬁ@r are a 6- member ed
substltuted or unsubstituted heterocyclic noiety; [@@31] x) one of Rr or
Ro is hydrogen or |lower alkyl; and the oth;' |, heteroaryl,

al kyl aryl or al kyl heteroaryl noiety, ) dependent |y substituted
for each occurrence with one or ReBie 'of* Ma al kaxy, thioal kyl, or
substituted or wunsubstituted al kyl, heteroalkyl aryl, or heteroaryl or
wherein RF and Ro taken together are a 6- nenbered Bubstituted or

unsubstituted cyclic or hetero cI| |et e o) or Rois
hydr ogen or Iovxgr al kyl¥ heg%qﬁ“% ?3?1 dy%léOL?p%gd]R' ) ROAE RO R B

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 R, is —~{C=0)NRgRg and Ry is hydrogen
and the compound has the structure:

_ . o N
RGRFN \ \— N
! N /
e
Ry

wherein Ry, Ry, Ry and Rg are as defined generally above and in c]asses and-

subclasses herein. -

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



pyridyl, (al kyl)phenyl, or (al kyl)pyridyl, optionally substituted with one
or nore 9 04 July 2006 WO 03/057696 PCT/ US03/ 00366 occurrences of hal ogen,
trifluronethoxy, nethoxy, trifluoronethyl, nethylthio, or substituted or
unsubstituted | ower al kyl, | ower heteroal kyI aryl or heteroar and
[00331 xii) one of RF or R¢3“is hydrogen or | ower al kil ; andd ‘!i‘é‘ya P¥er is a
cyclic or acyclic ear or branched aliphatic noiety optg@aighinses
substituted w thvod'ﬁ@ﬂgg? nore of substituted or unsubstituted aryl,
heteroary), am de, al koxy, hydroxyl, thioalkyl, th&ol, acyl or am no;
[0034] xiii) RF is an al kyl, cycl oal kyl et.er oa- yI , cycl ohet eroal kyl,

aryl, heteroaryl, alkylaryl or '%%? | hea vy, Mptionally i ndependent Iy
substituted for each occurrence ofglc Ot‘;fl no eNof hal ogen, al koxy,

t hi oal kyl, or substituted or unsubstlot uted al het er oal kyl , aryl, or
het eroaryl; and/or [0035] xiv) RF is hydrogen, aRprotectlng group, or an

al kyl , cycl oal kyl, heteroal kyl, cycl oheteroal kyl, aryl, .he er oary |,

, alkylaryl or alkyl het ewmaaﬁykl,Mpﬁu@ﬁahﬁeysdeﬁ‘m@ﬁ‘é’ﬁgéﬂﬂvﬁf‘”g&b S§eE it ed for
each occurrence wt nore of hal ogen, al koxy, thioalkyl, or
substituted or unsi s?sl u%ad al kyl, heteroal kyl, aryl, or het eroaryl.
[00361 As the reader will appreciate, conpounds of particular |nterest _
include, anong ot figfef, WhGER W 6fcaaipamds b epecitlt infeiselt @aPHTeSs GAAPOYRS npre.  of
the foregoing subclasses. Sone Se8La=e) NrlRsind a2l by the
foll owi ng sorts of a"’&%?ﬁ?éﬁh&g‘” %5%@318]; AR ou%ds cz)f( t)he formula (and

phar maceutical ly am&gﬁabﬁ&c@mplmﬂli’%ﬁbﬂsmt“’r‘i‘é‘? eof ): R2 wherein Rt and Rx are
as defined generically and in classes and subcl assest herein; Gis CH2
or-{C=0) and one of Ro or RF is kyl; and the other is
an al kyl, heteroal kyl, aryl, het eroary , zor al kyl het eroaryl
noiety , optionally |ndependently substit ut ed HQr_rach occurrence with one
or nore of hal ogen, al koxy, thioalkyl; or substi tjut ed or unsubstituted

al kyl, heteroal kyl, aryl, or het eroaryl 10 04 Jul® 2006 or wheroia RF and
Ro taken together are a nber fndass@Et i tuted cyclic
or heterocyclic noiety¥ lh&‘i'ﬁ%ﬁ@fgawasb(geg?egréﬁé;gn%%gg?ﬂggts, one of RF or RGis
hydrogen or | ower albkyskesheamid; the other is an aryl, heteroaryl, alkylaryl
of allkylhetbroaryl noiefy.; gplhenally i ndependent |y substituted for each

occurrence with one or nore of bal oge JokotdroatifatiS ¥RB b t Ut ed
or unsubstituted al kyl RFW&?@&‘P%W””&’WCKE’%&W% %groy maolir;Ma @

heteroaryl moiety;
reby each of the foregoing aliphatic or heteroaliphatic moieties may be

whe _
independently substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing aryl or heteroaryl moseties

3 may be independently substituted or unsubstituted.

[Oﬂ"l}] Another class of compounds of special interest comprises compounds

having the structure of formula (I) in which Ri, is -CH,0Ry and Rsy 1s hydrogen and

the compound has the structure:
Rq
N _ 4
e



wherein RF and Ro taken together are a 3 to 8-nenbered substituted or
unsubstituted cyclic or heterocyclic noiety. [0039) In certain other
enbodi ments, one of RFor Ro is hydrogen or |oweral kyl; and the other is

phenyl, pyridyl, (alLyl)phenyl or (alkyl)pyridyl, optionally ub%iﬁt ut ed
wi t h-one or nore occunences of hal ogen, trifluromethoxy; inet b Yy ¢
trifluoronethyl, rnethyltiioi or substituted or unsubstituted |ower allLy],
| ower  het er oal KYP 9345784 or heteroahylr:. .. ;, _ [0040] - PFEUSes/00366

still'otberem , odinents, one of Ilv or Ito is hydrogen qor |ower alkyl; and
the-other is a cyclic ofhexmfappd®e aFi%‘é%T“%“&r@ﬁ@ﬁ%%@l“?%ﬁé“ﬁ I\g‘ermi ety

optionally . ' substictatsba@dreitt 408 Oone. or nore of substituted or unsubstituted

aryl, heteg aryl, amd .al y , | oal Lyl ; o] eyl or
am no. [0041]. LO Conaglgaésdspbéﬁg?’hg ? %r%ﬁtlyv.{g ufglrabl:;B ?cgn!l paﬁ%ﬁraﬁ%cgyﬂo?lgpg%ticy
accept-abl e - der i vathetmesliphitiacrahyteroaliphaiseand, of hateroaBhBoXY: are as def i ned
generically and in cl asggan@deh ot He ¢dredme sliphtR o hedierdabphatlcdhoietfes miy ¥2) an
Xis' (i~ +S a t.C=CR4R3, . NR1, Qr.gR4Rs;bst.ﬂﬁ%§ref.n each pecur rence of R4 and
Rs i s i ndapQuti cnt MAendrallisEunrd PO e GE& T 2V e s ah " Phat i ¢

het er oahphati ¢ ary kjwyadd srstsawned;gnd whene @blyof thefforygRing wiyberdieteroary] iRietiess an

aliphatic,: heter ool LAIALLGenuPhdhinhla JRAGEEREN Ol ely: . whereby each

of f the foregoing c or” heteroal iphatic noieties my be

i hdependently substitued or unsubstituted cyclic or acrylic |inear or
branched, and 11 O4podyyl ¥ 28Qer MhdR4dd SubblaGesRCIh ARl otid i olakedatmne each of
the foregoing aryl or heteroaryl i,eties be Ln tly tituted
or unstibstit ut ed. f‘??ﬁrﬁfflmeln{"f") enqu’gcl}a oS I%Cguq?)élébcg %Sﬁnﬂdftgg?%%mg clas3H/RP
pharmaceutical |y aebelt able derivatives thereon: RG-NA NGHHN,NRZ
wherein R1L and R+ fd'o@?]asi at,i; .generically and in classes and subcl asses
herein; Gis CH2 or -(C=0) and one of Ito or RF is hydrogen or |ower alkyl;
and the other is #8923 kyP RASweesEal kyl, aryl, heteroaryl, alkylaryl or

al kyl heteroaryl, opjopgnaliliyr,id Mmiggendent|y substituted for each occurrence

wi th one or nore obogﬁl ogi%ri11 isa}\l[}méy, -
[0026] v} R, is NH;, OH, C,;-Cs alkyl or Cy-Cs alkenyl, said alkyl and alkenyl
groups optionally substituted with halogen or hydroxyl, '
[0027] vi) Ry is C-C; alkyl;

[0028] vii)R; is methyl;

[0029] viit) Ry is hydrogen;

[0030]  ix) one of Rpor 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 R and
Rg taken together are a 6-membered substituted or unsubstituted hetefo'cyclic moiety;
[0031] %) oneof Rpor 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 sgbstituted or
unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl, or wherein Rp apq RG tal;en
together are a 6-membered substituted or unsubstituted cyclic or heterocyclic moiety;
[0032]  xi)one of Rpor Rg is Hydro cen or lower alkyl; and the o?her_is phenyi,
pyridyl, (alkyDphenyl, or (alkyl)pyridyl, optionally substituted with one or more




t hi oal kyl, or substituted or unsubstituted al kyl, heteroal kyl, aryl, or
heteroaryl, or wherein RF and Ro taken together are a 3 to 8-nenbered
substituted or unsubstituted cyclic or heterocyclic noiety. [0043) In
certain enbodi ments, one of RF or Ro is hydrogen or |ower al k%ll; n&i t he
other is an aryl, heteroaryl; al kylaryl or alkyl heteérparyl é‘flﬁ’gf’ 6
optionally independently substituted for each occurrence with one or nore
of hal ogen, al ko¥@9305tb6 oal kyl , or substituted or unsubsti t Bt EEFOHIREF |

het eroal kyl, aryl,. or heteroaryl, or wherein RF and R tﬁéﬁ‘n L oget her are
a 3 to 8-menbered &wbshict oftheldgeotrilimansthaxy, pethexys wilypEmethyl MEWEG Seyel i ¢ '
moi ety. [00441 In certain ot hefn e b Tbser hasealiol, aifFordeteRoyl dhy dr ogen or
| ower al kyl; and the ot her 1s_phenyl, Péi“ dylwefafkgi-Qﬁ'tﬂe%f‘epiﬂwycﬁéor

(al kyl)pyridyl, oplpBhal KiponseiBs eyl it WA RN R *SHe or nore occurrtences of

hal ogen, triflurong hfagqmearmﬁmneyaliphwcmfoieump&mﬂwbspmf?émptem’8?‘-’*’85
substituted or unsubpstituted.l I : & kB9 18R KibalkyB d], Or

het eroaryl . [00451SPHitEgdof yos %@J%ﬂﬁbﬂé i an%iﬁ?isﬁ,g ’onJg@of RF }(;tl:i Rg i s hydrogen
“or lower alkyl; anstyldrhmingt her is a cyclic or acyclic, linear or branched
al i phatic noiety oppignakliyy Sufsddntalityipehcloalioh, hewealtyl, aydeletenhlkdiAsdt i t ut ed or

unsubstituted aryl, heteroparyl|, ' indd¥ B MY Lubstinlidd@alekanl , thiol,

acyl or amno. 12 QPFWL?%I?%E’%%%W%%%O%%U%%% of ’él ss,'e fornul a (and '

pl Farmacerrti cal | yoeeapt eloge aerorocshalages akoey Bigrkyl, bR Re and R2 are

as defined genericall.y.and . A8 SR BeheSfast;asd@s herein; Gis CH2 or

(Cr)-0) and X is Bs“%?‘g@fﬂ"@thg'% %% NRt, or ag:ﬁ)ﬂcm é-dox,%rei q each

occurri nce of R4 HAISIRS X Ri inBEReFH & PPTS 8 F9PR 8 Ky BECXYE"  hal ogen,

cyan an al i phati c, pigs0e)cioRfabdle), agl; hteroanyl, afiwret oabyibetaangd; aptionsily

isr -C(ORD wherein. R i n.al i phat.i L84 Q& dr RBALE Ralogad, Mkox®)

het eroaryl noi ety;“‘é%”&‘l‘f"’ﬁg’s’t‘ m?%g’éeﬁﬁl}c%agnv?ﬂ%regy alri phatic or 1

het eroal i phati ¢ nDinekikgisorutytitined orjursestited aliy!) Reteealidl eyl g &8P uns ubst i t ued,

cyclic or acyclic, linear or branched, and wherein each of the foregoing

aryl or heteroaryl- noieties nay be independent | St 8 iMiude,

unsubsti tuted. (00#936lv) Cﬁn‘b‘hﬁ’a‘z&‘ i i“’ﬁ’é""? r?”?ﬂllp?i'-m{sa?]dﬂg%}g?}nace‘uti cuarl y

accept abl e der i vahhySothdnf iiReNwhichNtercathe aRbun df R rrporg of Heriprenps

generically and in ¢l asses_ and | ABSE£Ss are iINGRLRE by e ifqlokdn sois. of C=0)

and one of RG and ‘F?“hyé?%‘*g%fﬁﬁ’g% ﬁﬂgwer aalwkyl; and the other is an

"al kyl, hetereal kykgmmonds:; beteroatyl, al kylaryl, gr:al kyl hetetoaryl;

optionally independentlysubstitute<Lfor.Carl vccigmcew th oneor mPJ of

hal ogen, al koxy, - (dol#j0al if Campdiinds Uls tiet frmula ofad nRGHEACPHIEEY  4ICRRHY!

heteroal | xI , aryl, th‘tl]ct};r o%_yl , or
derivatives thereoj):

Ry

RG"'N/G | ‘ \ —
). ' o | IIRF g NN
H HN\(N

R

wherein R, and R; are as deﬁned'generically and in classes and subclasses
herein; G'is CH; or «{C=0) and oné of R or R¢ is hydrogen or lower alkyl; and the
other is an alkyl, héteroalkyl, aryl, heteroaryl, alkylaryl or alkylheteroaryl moiety ,
c;ption'allj independently substituted for each occurrence with.one or more of halogen,

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

10



13 04 July 2006 wherein RF and Ro taken together are a 3 to 8-nenbered
substituted or unsubstituted cyclic or heterocyclic noiety. [00481 In
certain enbodinents, one of RF or Ro is hydrogen of lower aj r[; and the
other is an aryl, keteroaryl, Falkylatyl or alKkyl heteroaiyl HB % é
optionally independently substituted for each occurrence w f 208 nore
of halogen, all oxy, thioaltyl, or substituted or unsubstituted allyj,

het emal kyl , aryl, or heteroaryl, or wherein RF and Ro taken-together are a
3 to 8- nenbered substltuted or unsubstituted cyclic or heterocyclic .
moi ety. "gi in cer teview Remnd Buslratessiheare aotie Suembsrod spbstiier & 1y dr ogen or

lower al kyl;  and tdagubedahicydiis ofheddiclic ity dy| , (al kyl f phenyl, or
(al kyl )pyddyl optional | y substituted with one or rpre occurfénces of

ftogen, trifli | r on‘[[%st | fut g%iaiﬂg&%dmeh&qn%f’l@bmQﬂ!dmgm%ﬁ&*'&mﬂ an@'

substituted or unsu owwer het er,oal k het er oaryl .
[0050) In still ot Meoteninomoide 1 opgiicylieteppary| ‘§°‘ﬁ¥°d'Pé§'éW or |ower
~alkyl; and the ot Wmm&&mrowwmﬁmmmMWoM1mhwml i phatic
noi ety optionally .S | tut L

unsusbstituted aryfh‘mﬁ%’ﬁerwrm%gﬁwg @&%95%&@3:1&8{0%?}69{ I

thiol, acyl or unbwhereif BOSd Ro takanyosehefisrsiaida Safembin Sﬁ@ﬂ#ﬁ?ﬁan(ﬂmm

pi harmaceutical ly g@m,agj,@dg%;e tives thereof): wherein Rl and R2 are as
defined genericall i n-Ccl asses acj d subcl sses Wt}EI‘EI n.Gi or-(d @)
and Xis O S C %’9@ &WW“W'BF‘“@I@ orl¥titite of R4
and R5 is i ndepend@auiepmhycbhegﬁpyndhy(in@ljpﬂenylrcmtmgmdmﬁmamﬁ al i phati c,

het er oal i phatic, . r Rle an -
al i phatic heter oal |y%m&dwgﬁopggghm%oar yﬁ‘ﬁrgo ‘rfﬂ%%ﬂ gtﬁ% 200

wher eby edch of tmﬂwmgﬁmghmmm@ummwamm@lﬁwwes may be
i ndependent |y Subgeledobtic Gui@br He2DpE L § T UL ed; cycl ic or acyclic, linear or
branched, and wherein each of the _foreg0| n or - heteroar -Di eties
may be i ndependent$4® %ub@ﬂq%ﬂntﬁﬁ‘%ﬁﬂﬁ? éﬁ“ sand

deri vat i ves. t her egfebthetionpoliv i scydlic; mﬁiﬂwbﬂn«(hamﬂxpwﬁamMGgﬁmﬂad | y accept abI e
wherein Rr, RI. and Sl defin d | cal nd

subcl asses  herei ﬁlb%pmlg% ann??ftmegers"fb(rg%n% g‘wllsb s a 1n ege m 0. 4; A
B, p ,Sand each elkexyshydrmd, thisallml, thicd seyldepuinelent | y absent, O, S; C=0, Ste,
C) CR4Rs NR4, or CR4Rs, wher ei neachoccua'enccof R4
and | is |ndepende=ntly %drogen hydr oxyl

Campoundr af the formula: (am{ pﬁaﬂndcamcﬁbz uccqprable

: deuvakvestlmcoﬂ S TS e i,

e-_:_.‘ B é;-_::“u'

........

: "Whertli R;»w:d’R@areas-deﬁned ggnmgally andmclasses andsubclasses
"hemewcﬁiarmm;sg,s, =080, C=CR4R,; NR{,orCR.qR,s
wherein each occurrence of Ry and Ry is independently hydcqggn, gydmxyl halogcn ‘
cyano “ar uliphatio; heteroahphauc; m:yl, ox_heteroaryl mmety, o] -C@)R whenem o
!R,z is an ahphauc, 'hetcroahphatlc aryl or heteroaryl mo:ety, ' :
T wherety ea%hvdﬁ the foregoing . aliphatie or heteroahphatw mmcuw may be
independently subsuttm:d or tmsubsﬁlute&, oyclic:or .aaycll.c, lmg,ar or, bmnched, and

L
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hal ogen, cyano, -ORA -SR* N&P, an aliphatic, heteroaii hatic, aryl;
orheteroaryl. .,, noiety, or iy 4(0)R wherein Rz is an aliphatic, |

het eroal i phatic, aryl or heteroaryl npoiety; and "wherein A and B, B and D,
D and E, E and K and any two .adjacent |i groups may be |inked lFoély a single
or doubl e bond as val ency pernits; wherein each occurrence JHIRY 28 Ry is
i ndependently hydrogen, a protecting group, or an aliphati ar

pati o; anyl,'hetwpodps$%al i pbati cargl, ; heteroaliphatic aryl %@Jﬁg{hﬁ'wg
aliphaticheteroaryl'oi lretewalipliatiehetemaryl rir.oiet repyaeach' of
the foregoing" ali pihakinceadr ofitht Emgoing pEhET Betsiorby HIES W@E//Bee%%iendeggndent ly
substituted or unsf] 4 MtEdusueg! i ¢ or' adYycbe, |inear-or branched,
saturated or unsat lf‘ﬁbg?%%& and V\?herei n eaclr'of the foregtoiug:' ryly

heterearyl. aliphafiearyl, heteroaliphafic .aryl, 'aliphatic hetqgroafgl'er
het et dai fi phat i chetjgisopi i rmicertqiroe.sdsmglwlﬂ@i‘"ﬁ(ﬂéﬁé’lﬂl’(’fl’ﬂ{"wt‘g‘ﬁlggf‘le t%{e ed or

unsubstituted. . D‘ETA _10'%?‘;’)” In certain exenplary enbodi nents, EP
represents a substi Y8 8 “linsubst i t ut ed phenyl , pyridyl or furanyl

noi ety. In-certain other enbodinents, 15 04 July 20R6 WO 03/ 057696

PCT/ US03/ 00366 D B A E(K) P repr esentg a SMPs Ld or unsubstituted,
saturated or unsaturated 3-, 4-, 5-; | 6-, \8fenbered cycl oal kyl or
cycl ohet eroal kyl nmoiety . |In cert a exehpFar ) B enbodi nents, "KP
represents substituted or unsubstituted cycl opr HBy{rN cycl obutyl ,

cycl opentyl, cyclohexyl, cycloheptyl or cyclooctylg, I n certain exenplary
DB, E(K P enbodinents, P represents a substituted or -unsubstituted bicyclic
ali phatie noiety. [00541 In_certain | [ d sUBlass® hydr ogen
or lower alkyl. In cer#&hse %ﬁ}{%%ﬁsé?g%ﬁ%é%ﬁl rggec%gsg% et hyl o [ 0055] 1t
will also be appreciard iﬁdl&torf—(@POMdhnerRb%{FSWQW[?EIOP@I%’)éth(l':ri bed
above, a variety of other C § S RRlor diiBileteaty], optioedlldi ng,
but not linited to°¢°ﬁ&§5?§ﬁh§%§§ﬁ%’§§%r®g§gryabove i) - xJ. }haﬁ@g‘hﬂﬁses,

subcl asses and specindsperdfuitly sibatieed foreatheseImeRsE § R B mgrné In-the exanpl es
herein. 10056] Soneyafnhhg sfiiae hgusanpeslieeankgombor beererd %br nor e
asymmetric centers, and_thus can exist i [ ] | sSRARIEA 6r vhabstkutede. g. ,

st ereoi sonmers and/ oWh"“ﬂ'P%fs"t“éF’éBﬁ%‘rt e efﬁﬁesa?'tlgﬁ\;/dgﬁﬁe\?eﬁ%onpounds and

phar maceuti cal conpggiid érhetrodylirmeddy. '

[0043]  Incertain embodiments, dne of Rp o‘r Rg is hydrogen 9r'low§; glkyl; and
{he other is an ary}, heteroaryl, alkylaryl or alkylheteroaryllmoiety, optif)nally
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 to §.-membered substituted or unsubstituted

cyclic or heterocyclic moiety.

[0044] In certain other embodiments, one of Ryor Rg is hydrogen orlower alkyl, . ;
and the other is phenyl, pyridyl, (alkylphenyl, or (alkyl)pyridyl, optionally |

substituted with one or more occurrences of halogern, trifluromethoxy, metho'xy,

ﬁ-iﬂuoroﬁleihyl, 'methylthfé, r substituted or unsubstituted lower alkyl, lower

heteroalkyl, aryl or heteroaryl. L

[00451 - In still other embodifents, one of Re or R is hydrogen or lower alicyl; and

the other is a cyclic ot acyclic, linear or branched aliphatic moiety. opﬁonally

substituted with one or more of substituted or unsubstituted aryl, heteroaryl, amide,

alkoxy, hydroxyl, thioalkiyl, thiol, acyl or amino.
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maybe in the form of an individual enantioner, diastereoner or geonetric
isoner, or may be in the formiof a m xture of stereoisoners. In certain
enbodi ments, the conpounds of the invention are enantiopure conpounds. In
certain other. enbodinents, a m xture of stereoisoners or diastereoners are
provi ded. 100571 Additionally, any and all tautomers of the f04rladyol0gg.
conpounds are enconpassed by the invention. The invention is not limted
to the tautoneric structures depicted herein.- As but one exanpl e, y
conpounds descri bed and depicted generally as: 16 04 July 2006 WO

03/ 057696 may al so w&uﬂefomjmmdmuﬂﬂ‘ngkQﬁﬂdmasaqum@M§g§@g9§6Qakggﬁg]

Fur t her nor e, certargﬂggﬂnggQ§V as described herein-may have one“or . nore
doubl e bonds that can exist. as either the Z or E isoner, unless otherw se

i ndi cated. The invention addi'tional Iy " enconpasses ‘t he, conpounds as

“indi vidual 1isoners, substantrally f.r.ee.of .qther f8rs and alternatively,
as mxtures of various isoners, efg. Femr A\ iy es of stereoi soners.

In addition to the above- nentloned bopeotd ¥e, this.invention also.
enconpasses - pharnaceutrcally acceptable derrﬁaunyfa of these conpounds and -
conpositions conprising one or nore conpounds ofy khe invention and one or .
more pharmaceutical l.y acceptabl e excipients or ad di2ti ves. - [0059] Conpounds
of the invention may be prepared by crystallrzatlon of .conpound of fornula
(1) under different coﬁﬂ??wgh Reiatpgy defippd; gongricaliynanddn classescaisitdasseon of

pol ynmor phs of conpbereigt (biscgﬁmercakojﬁrdrmhsa)(s Y=bos, RgcRA: ! NR, o I-Ekﬁ}s

i nvention. .For exagﬁﬁﬁﬁmgﬁ&: rent Rgﬁ%qgﬁﬁﬂ? ¥g§§ﬂ%%entu |eg and/ or
prepared by using er ent - sol ven ‘T%@ ?%ﬁ??@w'ﬁﬂgﬁﬁvents

Ior recr ystalli za&wmmhp@@mwowﬁmm o, (&‘tmr-dl B Silerein et
enperatures;. or. oy, Usi 0 aMiHaii F?HQE rangi ng fromvery fas

to very slow cooli ng dugr E?l gr‘ic/)’sllsétc PQ aﬁ%l x Pg% "rmy al so be .
obt ai ned by heating-or 3y of @ﬁﬁﬁgdﬁﬂmﬂﬁptbﬁmuhﬂ¥m=gmudnahwdw f ast

cooling. The presembwm¢hﬂpshghmﬁphammmmmﬁug4ﬁm¢ﬂym@m%hjgﬁ5yyddam¢g&9be NVR

spectroscopy, |R spgeh'QSCa0 drffer | sScann calarlnetry, powder
X-ray drffractogranran r BFmﬁﬁﬂ' é% ’“Fgémb e dedependénlignt i on

enconpasses i nvenf ‘%Bﬁﬁﬁﬂhﬂyﬁdthelr derlvatlves their tautomeric
forms, their stereorsorners t hei r " pol ynor phs, their pharmaceutical ly
acceptable salts ir o rnaceutrcall accept abl e sol vates and

phar maceutical |y Lﬂﬁi m@ﬂﬁﬁbé?l?% ”m@Bn@HVHWHgm@ﬂ@nﬂb[@@ﬁﬂ@MQ)
Conmpounds and Eefiqnwﬁwamumﬁa 04 July 2006

4

herem, GisCH 0r~{€2=0) andong of RG orR;: is. h);drogen or Iowm- alkyl andthe ..
othcr 1 ai'alkyl, heteroalkyl; aryl, heteroaryl, alkylaryl ar, alkylheteroaryl, gptionally
** independently.substituted for cach decugence Wlﬂl one ormore-of- halogen, alkoxy, -
' thmalkyf or sybstituted or, unsubsﬁmfod alkyl, hcteroallgl aryl, or. hqberoaryl or

-~
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WO 03/ 057696 PCT/ US03/00366 [0061) As discussed above, this invention
provi des novel conpounds with a range of biological properties. Conpounds
of this invention have hiological activities relevant for the treatnent of
i nfl ammat ory or autoi mune di siorders and/or proliferative disaorders, In
certain enbodi ments, the conpounds of the invention are usefPauly00 ?he
treatnment of rheumatoid arthritis, ulcerative colitis/Crohn's disease,
central nervous system diseases (CNS) such as multiple sclerosis, systemc
| upus erythematosus, asthma, allograft rejection/graft versus: homa di sease
(GVHD), psoriasis, w@ﬂﬂ*ﬁkﬂ@ﬂﬁ@hﬂ#%ﬁ%“meeieﬁﬁm‘ﬂngﬁPF@’ aTPEW§F% hiniti's,

nmyast heni a gravi s, c),gﬁca,lgg;tgéychb,qb,gpat hi ¢ t hronmbocyt open| a purpura,
gl oner ul onephri ~t"i's' cardr ovascul ar disease, and cancer. [0062) Conpounds

of this invention '@5{ degth &%ofmogﬁtmg%@wagm%ddescrl bed"
herein, and are ill ate n part e varlous classes bgenera and
speci es di scl osed cheaiionispeayideteiopyl, Lipqisty, op resent

‘i nventl on provi dez AR IREP: Mﬁshﬁﬁbfoyeaansﬁmﬁbiﬁﬂxodeﬁrmmtqfhﬂ&mmm

i nventive compounds

conpounds, phar rracé@f‘%@'gf’"@%ﬁ%@? h%‘%'t? g’bﬁ Ehgﬁ%]h%?k%gﬁlhesﬁ?ﬂ]l n
conbination with Qﬁmhmsmrmmadﬂogemmﬂhémp%ﬂﬂ unsupsfiuteth ase,
"pharnaceutical ly gﬂ%ﬁgj,ﬁh at| ve" as used herein, denotes any
pharmaceutical |y ag elt add%”?’gleé e'éester \t,\fﬁirt o.f such ei’} ﬂ% f such
conpound, or any o a oL nistration to
a patient is Capabhﬁl@Joﬂﬁ@%ﬁ@h%@ﬂ(ﬂ%bwywr(ﬂmeﬂidW?w conpound as

ot herwi se descri bed_here rt or _a_net
Phar maceut i cal |y afSp? ?fe°ﬂnvat°f°\%/“er§& oﬁgﬁ.?%eﬁ %cﬁia{w{éﬂlbﬁﬁ&

e anpng others
pro-drugs. A’pro- Mgommnd&rlmnwbh@@af@@#ﬁ@m#d”mﬁgﬁt P‘V‘”V\nth
significantly- redu%n%g gg cal -act.ivi ty, V\/m ch -contai.ns an ’
addi tional noiety Ich™rs® suscepL’ Rl e.do . { xgl VIt 10#‘]&5 JnPg the
parent nol ecul e asl0pl piestillakary o IR e of a

En.

pro drug is an estﬁémm@&cwaeﬁuedmﬂmmampmwwwwnd of :
i nterest Pro-drugs a.varie ﬁmm@kﬁgﬂ%‘; get hods for
derivati zi ng the p%tg%‘ﬁi’ad a‘ﬁﬁ’ﬁﬂty] o crea age e pro-drugs, are known and

may be adapted tmﬂtohnhpdxwemtoalkyi.\tbnh@hm@@ﬁt ai n ‘exenpl afy phar maceut i cal -

conposi tions and pharmaceutically acceptable derivatdi ves will be discussed
in nore detail herein below [0064) Certain conpounds of the present

invention, and definitiops of specifi unet i o R GucpBBle
described in nore [bfglﬂa‘i I %"ﬁf"&gb‘?‘r 6’6?51 E‘ ‘?L}ak] '§T I nVent on}’ t he

chemi cal el ement s dat@tiveslémtesfizi ed in accor dance w th the. Periodic Table of
the El ements, CAS version, Handbook of Chemistry and Physics, 75s Ed.,
inside 18 04 JuI y 2006 WO 03/ 05769ﬁ"Pi:T/ U803/ 00366 ' L

2 :

- wherin R wad 1 a¥e-as. defined penerically and in.classes and subclasses.
" biotbing & s Cl or (6=0) and X 5 0,5, G=0; $=0;C~CRiRs, NRy, 1 CRiRs:
" yhersin €doh obbulienct of Ry aua.Rs # indepéndently bydeagen, ljdronyl, halogen, - .
e cyano an hhphahc, hetereaﬁphatm; aryl, ‘ot ‘hetérodryl: mmety; or fS’aC(O)Rz wherem '
= "'R, is an aliphatic, heteroaliphatic, aryl or heteroaryl moietys- :.



cover, and specific functional groups are generally defined as descri bed
therein. Additionally, general principles of organic chemstry, as well as
specific functional noieties and reactivity, are described in "O ganic,
Chemi stry", Thomas Sorrell, ‘Uaiversity Science Books, -Sausalito: 1999,
entire contents of ' which aré -iincorporated herein by refer&hduly 2006
Furthernore, it wll be appreci ated by one of ordinary skill in the art
that the synt hetic nethods, as described herein, utilize a. variety of
protecting groups. By the term"protecting group”, has used herein, it is
meant that a particul ar Wherdy pohef thefregeipg aliphefic or (heteraaliphptic moiefies '{”éfn‘iﬁ’or arily

bl ocred SO tthat a 'Wﬁf? ﬁ?ﬁm&@opﬁkmmuﬁﬁl@@&ﬂwm@oﬁﬁmﬂgﬁim{
reactive site in.a nu nc n erre odi s a
protecting group r e ¥bprem, é‘l ?F?“ﬁ %Bfg)?)rnllfl‘ﬁ“gll g’” “gtie ajg% dQ"P‘

substrate that is skubbltated @ ubshigtipedj ect ed reactions; 'the prot ectrng g_r oup
nmust be selectively renoved in good yield by readily' avai l abl e, preferably
‘nont oxi ¢ reagentéfthat do not attack the other. funét i onal groups; the ’
protecting group-fe an silyys ara errv tve (nmore orefe |y
without the genera {0 ’Eﬁew s(fag'f ‘Hjﬂg"jg ‘,’ﬁ'é'%r e -rﬁ’fcc?‘f'[gc i ng
group has a mni nurﬂedi:aavaﬂlzhr@ﬂonal functl onal i ty t0'avoi d further sites of
reaction. As detail ed herein, oxygen, sulfur, nitrogen and carbon -
protecting groeups may be uti lized. F exanpl e, | &rtain enbodinents, as
det ai |l ed herein, certai-n exenpl am ' .groups are utilized.
These oxygen prot ecting groups img éu eRFb tsTimted to-methyl
ethers, substituted net hyl ethers (€.g., . MM hoxynethyl ether), MM
(et hyI t hi omet hyl ‘&t her), -BOM (benzyl oxymet hyl. et hfr )., PMBM { p- . :
met hoxybenzyt oxynct hyl ether), to nanme a few), subBtriut ed ethyl ethers,
substituted benzyl ethers, silyl ethers (eg., T TIVG (trimethyfsilyl ether),

TFS {triethylsilylet her&hmmﬂpﬁaﬁdmlwmw@eﬁwyﬁamm ahBRMBIasses
(t-butyl di methyl-si|yl - ether), tri benz | sily

B
(- but yl di phenyls: sPs RSy iteeer §om fifi 345 P'é%)“’% ('LEBF’; Brapd gadh
acetate, benzoate §dddrrencd 6ftlawcindh§@mﬂjrebseﬂj oy mr@ﬁp@%@;m ﬂmﬁora few),
carbonates, *€ycli etal s and.ketal g
enbodi ment's, ni trotglé‘n%‘ pro ee ng gr oups %r éﬁtﬁﬁwhiﬁﬁsé k&{’r ogen
protecting groups bakekydrno,b0Rs e N&Ry- ﬂnrahlﬂtat-!@l hiptesoaliphatipy arh o Boterpadl udi ng

met hyl, ethyl and t gl t Ry r agn 0 a fevv)
am des, cyclic-Ti m%ga%eﬁrrﬁpa@]@%ﬁ kl% ;%dgmug} hat;:a%ﬂrﬁﬁie X
t

derivatives, -and:hstaparHgnees; %%?rﬂ?"
exenpl ary prot ectaujagsngkogmps ﬂlh)ebdﬁik&l ted shigleair mpuamwwyam;r perinits;be

appreci ated that" resent- - i nyant i % g?l; ed to
t hese protecting g eu%s <§1 Xﬁa\?ﬁcﬁ%’e %ﬁ‘?};ﬁ@g naﬁ -e u% ént
prdtecting gr. oupsocamah@ﬂk%&ma}\ﬁ)ﬁad@mxﬁhw%| Lalsm:&@ucom Buly. 2006

WO 03/ 057696 PCT/ é&;ﬁo&ew&gﬁg&wmlﬁri i zed +i.n .t he present
| nvention. Additionatly,~asrVvaktety:of protecti ngﬁ gr oups are descri)e i bed in

"Protective G oups in. "@"ﬁ%?’@h e ﬁEﬂ’@g aliplpticior a
mdependenﬂy subsumted or unsubstr&xted eyclic or acyqiic linar or braniched,

_ sabuated or unsaturated and ‘wherein eaéh - of the foregaing axyly hetcmaryl.-
ahphahca:yl heteroahphauc .aryl, ahphatlcheteroaxyl ‘or hetemaliphauchctumxyl‘._
mmettes may beméepmdentlysubsumtod orunsubshmtei .'- R

f0053) . - In cértain excmplary embodummts { rL ! represents a substituted or
‘unsubstituted phenyl, pyridyl or faranyl-moiety, In certain other embodiments,



T.W and Wits, P.G, Eds., John Wley & Sons, New York: 1999, the entire
contents of which are hereby incorporated by reference. [0065] It will be
appreci ated that the conpounds, as described herein, may be substituted
wi th any nunber of substituents or functional noieties. In g&giral he
term "substituted" whether jpreceded by the term "optizonal | y" ulx3p06 ong
substituents contained in fornulas of this invention, refgi - hQdlks
repl acenent of WPPFBHEN radicals in a given structure with the radical of
a specified substituent. Wien nore than one position in any given :
structure may be soi¥skituted with nore than one.substituent selected from
a specified group,étttJ substituent may.be either the sane or different. at
every position. As \¢ érebegeﬁtis,sulistitetectermﬂbgm@dtﬂat‘lﬁfeéd"“‘f%“‘ré%§’eﬁb ated to
include all perm ssjble, su i f L6y G Un d&tainl excrapldyy oad
aspect, the perni S§T %‘r %res"gﬁ"t’)b%{e%%goﬁ@ ‘?r%%hg%'aa?ycl iggoand cyclic, branched
and unbranched, carbocyclic qa?l het erocyclic, aromatic and nonaronmatic
, Substituents of organic cor’rmt Is. . For purposes of this invention

het er oat onms “such ag,RiteRgen.' e reftases hydstogan Orsulb%lbﬁhﬂﬁ@nt%"’]%ﬂ’ﬁ(’)r any
perm ssi bl e substituepts of. organi S5dche din cBigdiedxBrmpldiy ch
satisfy the val enci’)@@g@’ ?H@eﬁgﬁac%g%gﬂngﬁkg%ﬁgﬁmr? ‘this invention is
not intended to be limted [ifﬁ\pany manner by the perm ssible substituents of
organi c © conpounds. . Conbi ngl | v];as of substituents and variabl es envi si oned
by this invention ,argdeael efabl ypepase dbditted aswhbitimtadtaoyclsr siebition of
stabl e conpounds useful in the treatnent, for exanple of inflamratory or
aut oi mmune and profPP¥rative disorders, includi ng, but not limted to
rheumat oi d arthri t j0954] ps G kawinsexerapiarh vabedinernisaRic By derd o (T ol e", as
used herein, preferably refers W%Qm whi ch possess stability
sufficient to all oﬁx?mﬁ%%nﬁbfog@?ﬁgg}g#d i ch m;(i ntain the integrity of the
conmpound for a sufficient period of time to be detected and preferably for
a. sufficient periqsf Ui WM alsh@e Bpreiated tht ﬁ:mac_ltcbfehepmbmlﬁ%%wpﬁ’eéd
herein. [0066] The tetra' ."aliphatjc" b Bheluld 6, b6 lilitdd h
saturated and uns@UPAEFY t°B‘§fsélh‘ias§:eﬂ§%r_?E?%€Sg., rﬁhtl)r edﬁ) . branched,
cyclic, or polycychd eos élpkatdesribidyehorc Arddrmad clrese FOO5PEHATS AT Y
substituted with OQFT&LHdg%&&yM;Jﬁ@ﬁIth@gWhe_reiﬁs wi |l be appreciated by

pmds . ; aeret! ,

one of ordinary ski e art, "aliphatic" is in Il £0
i ncl ude, but is noto%fini tSome ehthe frqeppe Eﬁ?ﬂ?g}%ﬁf‘ c%”‘ff%%y %qgggla?g&?ﬁl ,

cycl oal kenyl, and Gy, @ad kepnydn exii ¢t vaions Fhromic formsusedSPREPRPRS PHY term

"al kyl " includes straight ran i Canll ShahdeMitic) comdSitionditheia| 0gOUS

convention appli es PHEHE: g‘ésh‘é‘rg%‘g?‘_’z‘%&g‘ﬁ Jul y5,2006 WD 03/ 057696

PCT/ US03/ 00366 t emtip bsindiv fors: of an fediwigpal enantigmel; AiggtarcomgrorneRan o g |

Furthernore, as usg&ﬂ,ﬁﬁ,ﬁh{&&&h@fa 1RiiTS of atbisdiomers.” dh leefajrl embotigientss g " and
(o}

the |i ke enconpass substituted and unsubsti £ds 9" QURSHain RmEErtain
enbodi‘ment's, as useéemnurds; of they WE‘P"%Iakeylemﬁ?g%segfto i ndi cate those al kyl

groups (cyclic, - acygbdamensisikiutef getoisomemn bedidsierrnass 2pprayitated or
[0057] - Additionally, any and all tautomers of the foregoing compounds are

encompassed by the invention. The inv;ention is not limited to _tlie tautomeric
structares depicted herein. As but one example, compounds described and depicted

generally as:
Ry

o 7\ - N
rarf I
T H

HN._N
Y

Rz
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unbranched) having 1-6 carbon atons. '[0067) In certain enbodi nents, the
al kyl, al kenyl and al kynyl groups enployed in the invention contain 1-20
al i phatic carbon atonms. In certain other enbodinents, the alkyl, alkenyl,
and al kynyl groups enpl oyed in the invention contain 1-10 al £3ﬁt|§ car bon
atons. In yet other enbodinents,” the al kyl, al kenyl, and*alkb a %%

enpl oyed in the n contain 1-8 allphatlc carbon ato o
ot her enbodineH%B%?Q%égalkyl al kenyl, and al kynyl groupsngﬁﬂpgyﬁﬁm?n t he
invention contain 1-6 allphatlc carbon atons. In yet other enbodinents,-
the al kyl, al kenyl, and al kynyl groups. enployed in the invention contain
1-4 carbon atons. ||| ushayaks Wealescilled phialepigedpsoups t hus include, but .are not
limted to, for exanple, nmethyl, ethyl, n- propyl, isopropyl, cyclopropyl,
-Cli 2-cycl opropyl, allyl, n-butyl, sec-butyl, isgputyl, tert-butyl,

cycl obutyl, -CH2-cyclobutyl, n-pentyl, see-pentyl, isopentyl, tert-pentyl,
cyclopentyl, -ClIl2-cyclopentyl-n, hgy :f\ =fexW , cycl ohexyl,

, -CHrcyel ohexyl noieties and the |ike, a n, may bear one or nore
substituents. Al kenyl groups include, but Haraelpbt |inmted to, for exanple,
et henyl, propenyl, butenyl, 1I- nethyl-2-buten~lﬁyl, and the |iKke.
Representative al kynyl groups include, but are rnot- limted to, ethynyl,

(2er OQF%: o>(< sr ;)pa(r) gmkﬁl, hmm%mﬁgggtpﬁgm& |akaesc1[l&@618r1:m-ﬁhﬁ' Ha@d gﬂe ag Fgﬁ% |
as previously defi ey, 3@? g%‘ﬁé&mt F et ﬁsa?lé‘ﬁrttﬂ?’rgl ‘g%lmg'rmr h1t'fo'“'ou h  an
oxygen atom or thr owgiteda Fhel fwventicnt siditiodally mmsmgmm 35 lrldheiu%ll kyI
group ‘contains 1- 20,3l LENALLS RLPO MG i fehS5kA! B 19kt oLiihOd! e s

[ ,

t he al kyl- group contalns phatic car bon at Qns. et other
embodi nent's, the alSRES, egy eyt mixtugh of SRS gie 3fidonde Fﬁ'%}é"d‘“?"ﬁ“’?"ﬁe
invention contain demfonid phate mscm&a&sh albd Blcompdises tharhhceu’ttchlﬁzr aceepbibldi ment s;
t he al kyl group contains carb on at ons,

embodi nents, the afSF™E iﬁ‘ﬁ“@?ﬂ?ﬂ%’é S ons COIP?nsmE %ﬁltogtcgréb%cﬁx

of al koxy, i ncl udef theLitveatiop aumebrlmmetréﬂdmae%utmﬂ! Wblee’smy or ffslﬂ@p@xy,

| sopropoxy, n- but pyye € @l QisONY ihe TRRRGAL R%Y b8 Hep Qfemyoe%mummfes of

t hi oal kyl include, but are not Ilmtedto met hyl t hj lthio

propyl thi o, i sopr ofFPP¥R! s I yKerodifferrr °PPFé“°¥? ia'kdema&f”ﬁfsﬁﬂf’ Yi 2006 1 WO
03/ 057696 PCT/ USOBéol:ibQ}Bﬁﬁ oiﬁ&ﬁﬁﬂph's’ becohipﬁmi oagdngﬂﬂabmta 'Drfefudnppatt of thisgr oup

havmgthe structure -. . ei S; 48lf %q,p led pyhe term
*ami noal kyl " refer® Ptng(’n °rre(’)cﬁm le; ﬁ%\'i}rle?ltdwﬁ' ruycﬁeure | % ? 5\Tre\/\ﬁ:ﬁere}n R is .
al kyl , as defined llmslgeil%rent mlm,ttalduffer@nb?@mrmftss“ﬂt%@f W“@“ﬁl%ﬁ’ycont ai ns
1-20 aliphatic car nﬁﬁgoe@smmo&eatdﬁrcpenpfe&semmmpgy ! ariods B@aal deyl  gr oup
contains 1-10 aliphatic carbon atons, |In yet other

cooling, ranging from very fast to very slow coolmg during c:ystalhzatlons

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

gradual or fast cooling. The presence of polymoiphs may be determined by solid

probe NMR spectroscopy, IR spectroscopy, differential scanning calorimetry, powder

X-ray diffractogrem andfor other techniques.  Thus, the present invention '

encompasses_inventive compounds, their derivatives, their tautomeric forms, their

stereoisomers, their polymorphs, their pharmaceutically acceptable sglts themr
phamaceutically acceptable solvates and pharmaceutically acceptable compositions

containing them.

[0060] 2} Compounds and Definitions
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enbodi nents, the al kyl, al kenyl, and al kynyl groups enployed in the-

I nvention contain 1-8 aliphatic carbon atons. In still other enbodi nents,
“the al kyl .group contains 1-6 aliphatic carbon atons. In yet other

enbodi nents, the alkyl -group contains 1-4 aliphatic carbon @Iﬂgs.wﬁganples
of al kylam no. include, but are not Ilimted to, inqtpylanin , YA m no,
i so-propylam no and the |ike: [0070] Sone exanpl es off sutstituents of the

above-descri beda&l&@gﬁy c (and other) noieties of conmpounds-i@isoidasss
i nvention include, "but are not limted to aliphatic; heteroaliphatic;

aryl; heteroaryl; Zﬂol‘c)él ar ¥ giscbe ¥hdvh liShR AN gov_ﬁgslﬁ@w;manoyﬂd@w;ﬂia;ange
het er oal koxy; Ilreteroaryloxy; alkylthio;, arylthio;:. hg}ero | . ﬂt el
heteroaryl thi o: F: of djologigl prqpertiesy Comppssis of #ig myveEHon v&l—‘fiw ﬁ%h@?z;
-CH2OH, - CH2CH20H, (eleviii2ikiZihe tEHRSO2EHRAamifBiedy RIR, aut@@R(R' Misorde@Opddr)-2;
-OC(O RR; -0002R.; - .. a2 - N(Rx).2: o D aRsnvdeh @ien each
Ipﬁ)&%ﬁ%@%m m lgembo%-%t‘g,%c’ com) sq? 1 G@fel

occurrence of RXx I'ncl udes, s nol limted o, aliphatic,
heteroal i phatic, amyefyl forhibe Graaantpf themaipidagelpritis, yleerativeyreEst oty g dirasenher ei n
.any of the aliphatig, NeERLOSkkR IRtss (CN8) Livh a yhltiplrsclalobiy; | shdndr bpusy |

substituents described above and herein nay be . substijtut r Y.
unsubst i t ut ed, braﬁ@’ﬁ’é’ﬂ“ﬁ%“s’uﬁﬁ‘f”&n@ﬁw E%%"%m rv%alr?:uﬁg ‘%sg,&garfg 'Gvgr_%’i n any
RS iy rm i otinpehissp iyt sy

. K A l 3 O *
substituents are ﬁla?euesft}éo ge]l‘é’cby tlh)e speci%?l?c _e%bodi ?rents shown in the
Exaarrplhets t hat i’ire dis w,h@@@ctdﬁgemgrei r:shloo;l]cﬁllﬁnhge%lyt hr?‘ r‘;be{)nsw;frw "
and "heteroaryl”, . gfpesjse bu@iddof thisih@atidnGnchidathbe seforhabareywll i c,
het er o¢yelic, pol yg?/)c{ii ¢, and 'BO|%'neﬁﬁf§‘\r?\‘jﬁﬁ‘y%|‘ti,-P§tHﬂ§% alsd sugg&gg k&S havi ng
preferably 3-14 cadBerPearse, *8aEh" 8T Wnl'"ch may be substituted or
unsubstituted. [t pebies ddcheedobevdbppheeriat ed t hat aryl and heteroaryl

moi eties, as defi ni(ﬁ 3 herﬁcid ot Iﬂﬁr@&ﬁﬁﬁ@%ﬂ‘ﬁ@ld@ﬁp}ﬁhﬁm&dl@ acceptable
het eroal i phatic, . E)}I or heteroal kyl noiety  and thus also jnclude
-(aliphatic)aryl, dgretives pfdhe ipieative €9:aRoyds, ang Bethodh af FRYIFAENEAYE M
(heteroaliphatic) helffoRfdsYphammécatidal dmpadsitishs therédfpdradthaok yHedeain gbmbination
-(heteroal kyl )aryl, .and - (heteroal kyl ) het.er I LGk de € 8ohaiiddbStica used
herein, the phrasedihfogor giore h@?’@?ﬂga{*}%ﬁw“t"gﬁg&%r T1;g,)i:'ﬁ%ééfe’efpoar vyl fhp 1
-(aliphatic)aryl, -aéchsiblr deibatipdtadsiveddahesein, dengies apy P uiseily a0sPeHs #7696
PCTI US03/ 00366 ( al,j phatherhieh 8ok ik conphBher 98] dufthaktict i vetietanbid,
(alkyl)aryl, -(het gsrt%hﬂq%}_‘ ar yFs, "- (he_t‘e;r.o%ﬂll kg/g ]%gr.(é_‘lﬂ, an%{ or indirec
" (het eroal | yI ) het erpaaragmiinisiption; th,a patiah ity eaptRleOf 1pdRs (difesty o B de, but
are not limted tOgRRMndhbs ook cassabed Yersimnbi enecatlibsern tesitenthgreofi | e,
the substituents recited for. aliphatic noieties, of, faLk.obhiges mhpeties as
di scl osed herein, PP"é@‘tﬂe'l‘ticﬂgafﬁp?]ﬁ%g?g{ﬁﬁgﬁug#cgﬁe% ot a@frg?ggongsoung. I'n '
certain embodi ment gwgf ist e derprtsent 4 rrpwpIvadn psually \with sgnificaptly greducgtyng. of
bi cyclic_carbocycl | Gahl ey e, Giith Biind Readaitiolan By ORb isuicbig ©
$netuerng. ut.,not ren:d\rgltf:?vﬁroty(ri)éldit?g-tleienglérént IPI(?I&U}Q a¥ the pharmacologically active species.
~ An exariiple of 2 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
derivafizing the parent compounds o creat¢ the pro-drugs, are known and may be
adapfed 1o the present invention, Certain exermplary pharmaceutical compositions and
pharmaceutically-acceptable derivatives will be discussed in more detail heréin below.
{0054] Certain compounds of the present invention, and definitions of speciﬁc_
finctional groups are also described in more detail below. For purposes of this
invention, the chemical elements are identified in aecordance with the Feriodic Table

of the Elements, CAS version, Handbook of Chemistry and Physics, 75" Ed., inside
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t et rahydronapht hyl, indanyl, indenyl and the like. In certain enbodienrents
of the present invention, the term"heteroaryl", as used herein, refers to
a cyclic aromatic radical having fromfive to ten ring atons of which one
ring atomis selected fromS,. Oand N, zero, one or two ring@togﬁ)qare
addi tional heteroatons independently selected froms§S, 0:and

remai ning ring atons are carbon, the.radical being joined to the rest of
the nol ecul e vi avampsaPsthe ring atoms, such as, for exanpl ECTURASEY|
pyrazinyl, pyrimdinyl, pyrrolyl, pyr azol yl, imdazolyl, thiazolyl

oxazol yl, i sooxazedvg, and ealfi amesioyd! srorn el ey defined 3 esied q“‘iﬁ?‘%nyl

qui nol i nyl , " i soqui ggj,hgﬁgﬁy e bif gaflg,em.gg& ) ds vt ab s;kbexﬁaﬂmmalat ed

that aryl and heteroary

|nclud an be
unsubstituted or sﬂl@@t“fstﬂ'géﬁ‘mw’e?‘éldﬁscg Mﬂ"&n&ﬁeﬂgﬁdes repﬂ?n 1gemant of
one, two or three @hividg baaaieeogemammmt heﬁsé'orﬂwu cmﬁeqoemeetqttrfywlzwlt B¢ any one

or nore of the foll ow nr%ﬁdg?ge%t fe'ré?l%J[ ug{ug]rgrﬁ gugt \;;liﬁtb‘dJ %pﬁpeélﬁgi g)ooneaJ,fi phati c;

| reteroaliphatic; eroary al koxy;
“aryloxy; heteroal bﬂimy:;y Mtl@ﬁhﬁaﬁfwhﬁ@e sbaﬂlkty’l Pl S' e h, bilze a

het er oal kyl t hi o; h@&rﬁ@&ﬁ%%ﬁk’&ﬁ ByChe teBnli“prJ:tectmf,Ckxlou N@»sedwbm, iCis3;

“CH2CF3; -CHC12: - CH2NH2 Averle
C02(R): -CON(R, )zmeaﬂcﬁe'@%f‘w“ at moie éﬁoﬁcg §O¥s ﬁ’ﬁ‘@( @&dcﬁ"zl?

-NR. (CO RR wher ei nﬂﬁaahwmaurcmemee;miad Rut s¢lertieghe nti @anathey Tesrdyeugidss Im But i s
not limted to, al | l?i Lhofal o é/o%ﬂfallnhggé-ré&:emﬁ)ﬁﬁﬂems J‘ﬁ&)%tﬁﬁrﬁéup naicksyl aryl ;

or al kyl het eroaryl e el n an ahat I c, heterqali 6#;Fat |C,
allylatyl, or al kybdretiedoneyd sislhetsive damicsted sderitybe is PREPE n may
be lsubSt ' tgt \iﬁ or rédaﬁ,hl@a{ebiotet:ﬁd,gmbﬁ 26 e ehietivelynbnevnd magied wigid by cadity e
acyclic, -an erein_ .an ter scri be
above and herein na{ilthe g@@’ﬁ@%’ P?ngmgpmdﬂagu%sﬁgﬁa\élf ﬂ‘ggaiﬁ&ulgf{%%%?&gxanpl es
of generally appli @aptoectiglpetp forrerb sasilpseparibtld desarer (@areipyetferthly R

embodi nents shown in DadnteR]: Gndlfs plote Jug ey zﬂmnﬁfﬁm@éf July
2006 WO 113/ 0576965 ?&%F%s@%é’g%eﬁ‘ i tgromm%ygzl 4 5?\%6; _as_used

Rerein, refers speetiditli’eélﬁ!uyhopﬁmgtf’ét?ﬁ% H%‘P\‘}F‘ﬁﬁ" e Atsgetgg\" "é‘*r abl y

three to ten car bogﬂﬁ; Q{ﬁggenﬁmJa@b;llgomgg&lpkmlaﬁbdmﬁisﬂdﬁqrcmtplc )apertamot
limted to cyclopr

and the li ke, whi E‘ﬁ%’/"dﬁ%e“ ?‘%gt]%‘al?éec%fm% F e%%%gwq%%t&@%eterolg’:slq%ﬁgwl: or

lietercyclic noi eiiesd. mmyongenmm%/gr@m@db@tl?#mwlwwoﬁﬁ%&l fhelient s
i ncl udi ng, but not J [,xr: ﬂ;eghafelgc Meher gRitloRhaktyt, emery ; MTM

het er oaryl ; al kyl ary het er oar al kox aryl ox h oxy;
het er oar yl oxy; al kW%ﬁW#‘b“’m‘a]Pﬂll toHen; . 5 M raiﬁf% fﬁﬁ) %Heef)iar%ar o; F; -

C; Br; I; -O4 -NgRto 1oxghetBs1 eth&h2Chie a-f@ﬂc@asummgmﬂmm ol
CHONHD; - CH2 SOZ%Le&y§ze9e§Léily1'e%%lé((e3§i il DR i1 e, P Ririem e,
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), catbonates,
cyclic acetals and ketals. In’ certain other exemplary embodiments, nitrogen
pro otecnng groups are utilized. These nltrogen 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, arid enamine derivatives, to name a few, . Certam other exemplary

l

" profecting groups are detailed herein, however, it will be appreciated that the present
invention is not intended to be Jimited to these protecting groups; rather, 2 variety of

additional -équivalent. protecting’ groups can be readily identified using the above



000N(Raz; N(R)2; -S(O 2Rx; -NR4(CO RR wherein each occurrence of R

| ndependently includes, but is not limted to, aliphatic, heteroaliphatic,
aryl, heteroaryl, alkylaryl, or alkylheteroaryl, wherein any of the

ali phatic, heteroaliphatic, alkylaryl, or alkylheteroaryl substituents
descri bed above and herein may be substituted or un,s,ubstitu?‘b'b‘{lyﬁf’%ched
or unbranched, cyclic or acyclic, and wherein any of "the aryl or
heteroaryl substjd laRis, described above and herein may be pebedobiiiteed or
unsubstituted. Additional exanples of generally applicable substituents
are illustrated by the specifj i) S QR odally, LDl anPploeaing hat  ar e
descri bed herein. Crftffﬁﬁﬁu%hzgd ﬁletrﬁ%%gjig@rg%%ﬁ h'at,?lz:a"y as Egs‘ggn?%rgc L n,
refers to ali phatigromiastdc@ébcd\imTPé%“E‘tﬁﬁfa‘fpﬁ“b‘ﬁ’@‘“ﬁ?s P& oy gen suﬁ#’ur,

ni trogen, phosphor gyl Sivhis AR, Bis O1¥hn Weleysc Sons) NewpY ak:e1999, tigeentre ponépB s .

Het eroal i phatic noieti.es rr}g% be brag‘gger%l -redfdbranched, cyclic or acyclic
and incl ude sat ur apEHkHE GHYIREFEPEE HEt 6T ocycl es such_as  rnor phal i no,
pyrrolidinyl, etc. dogsjcert aillrbecupirodtitedetht she dontpelingsa P ﬁ‘ﬁgﬂ’f’%h%'?’é’?ﬂy are

- substituted by independent s ﬁg'naﬁmmubﬁfmeﬁt@er fibctioRd @olbies! 18 gl dgen at ons
thereon with one Or nore noi éties includin

o1 ,_hut. nat, |t i phati c;
het eroal i phati c; ateyh “substiped whgthyr precgdeg Y&F?FF'? ?flt“f%v het &7 aé’ﬁg‘fb%@%iskoxy;
nyl oxy; het er oal oXygndiRl & forfulth GDs invenlibey kefdntaothe mplydemrit of hydwgenreditaléy | t hi o;
heteroarylthio; F, . O ;. Br o= OH - o 4 ENsiea selERuent Redmore BECI2, CH20H
_ CH2CH2OH; -mzNHzP%%ﬁ%Bfé?%‘?“a-ll‘f(%y%?f?% RX). 80\'&1?{1)2? - OC(O) R=;
- OCO2RF; - O. CON( Rx pitioniin a@iven sS{cfyemgy: be. suRgi! Soyife mere I SRS e ur rence
of R, independentl ¥d‘j{£ﬁ Etg‘q%pec grbup, MOSubdtinithiln@f} be tither thé samh at diffgrent at :
heteroaliphatic, aryl, heteroaryl, alkylaryl _or .alkylheherqaryvide sherein
any of ‘the aliphat etery lPPéJE‘_@‘f-o%ﬂ‘is%iﬂﬁ{e}“ct,hggf'ﬁyﬁ“gsrt%ﬁfd grcxrg%]ﬁ%f et erqaer){l
substituents deschihasbielmeauancdf s compaydpe Isabord #pich dhegiermissitie
unsubstituted, branched or. . unbranchad, &YghidchedCind daMedchd; catebycubheddei n any
of the aryl or het é‘ﬁ’B%FP‘i? ’%G&%gffy?%e%?syc4yo4cqul¥552006 VIO 03/ 057696,
PCTI US03/ 00366 des teterheydlicalarometicasnd nesrematic Falstimentssof ,gqnic FoBgo s
unsubsti tut ed. Addlpﬁljﬁ&@@of ARG, RiergRRersatl ¥s ajphdncalt dasulitdgeruent s
are illustrated by 'the specific enbodinents.sh L t e dax @k &Bed hat are
descri bed herein. F‘@GW‘B"’)“&W@J"E é‘?yrr‘%mmﬁf’yeos&guﬁu ngwgl%é&@ﬁ" agﬁésed her ei n
refer to an atom sakbewmiwhibh sitisfyrhelalomics pithe bitdrestamse FUrBeeors BUsig™ 8 i ne.
[0076) The term * h%Lﬂ%#d% to (1GRREER AP nBhdsYby BE RMRissTRS sitbeiiiens df algamie,

r re

having one, two, O e hal ogen atons att chg thereto .and |s
exenplified by suchompesulss Cominabpnssf B'W?“%B’PB%&@PWWP“‘[W{@T toronet hyl |
and the like. [0077), Jiisatiftoie thetailonythd pahddph bf gible tepemdryefibin has used

Bg[ 5 I(;Sa [ gf S; zu:)O M%;ﬁé&%%%ﬁg@dﬁm& br Ztﬁoimm%%s g;oiifefbﬂv@cﬁiso?ders,

including, but not limited to rheumatoid arthritis, psoriasis, asthma and cancer. The

term “stable”, as used herein, preferably r_efe_rs 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. R .

"~ [0066] ~ The tepm’ “aliphatic”, as used herein, includes _both saturated: and -
unsaturated, straight chain (i.e., unbranched), branched, cyclic, or polycyclic aliphatic
hydrocarbons, which are optionaily substituted with one or mare fur}xpﬁonal groups.

. Aswill be appreciated by one of ordinary.skill in the art, “aliphatic” is intended herein

" to include, but is not limited to, alkyl, alkenyl, alkynyl, cycloalky_l, cycloalkenyl, and
cycloalkynyl ﬁn’oieties. " Thus, as used herein, the term “atkyl” includes straight,

branched and cyclic alkyl gionps. An analogous convention applies to other genexic
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limted to a bi- or tri-cyclic group conprising fused six-nmenbered rings
havi ng between one and three heteroatons i ndependently selected from
oxygen, sulfur and nitrogen, wherein (i) each 5-nenbered ring has 0 to 1
doubl e bonds and each 6- nenbered ring has 0 to 2 doubl e bon ‘gﬁj lé (? t he
nitrogen and sul fur heteroatons.my be opti onal 'y be oxidiz u 6) t he
nitrogen heteroatom may opti onal | y be quaternized, and (| v) any of the
above ‘het erocyclygedisitgs may be fused to a benzene i ng. ReQressemued i ve
het er ocycl es include, but are not limted to, pyrrolidinyl, pyrazolinyl,
pyrazolidinyl, im dazRlshdhlak “alkeiiit] azmyrylfi emylthe 1ke.p Eniittdioepyd, as psefbd,wrazalthﬂyl ‘
oxazol i dinyl, isoxazoljdiny] ol i ted and
i sot hi azol i di nyl , st 8k ah '&an? FLI?ITWyl $ha g‘%mkg?géoe%g%})ﬁ&gﬁbmm
"substituted heter amytbktm&édlgydupnﬁn mveproneé‘S ag e preiy la’z*’?flalki]eéf“se&ﬁ?j as

used herein, refers gl&teamaggﬁypﬁagg egbiley hoybiic, frbitandC wnlBtigledpancias odef i ned
above, substltut ed B he | ndependent replacenment of one, two or three of

the hydrogen atomst rarshesd i 1f SFUe 4P not limited to aliphatic;
* heteroaliphatic; argbsn heicenedmbbdimart the alicyll qlkewlhsdﬂe@ﬁmpwlowdklbxy,
aryl oxy; heteroal koﬁ%@veggt ef;.?] mYEE%(I%Hth:LrBMJ ddHsOin d%&%ﬁhbﬁb&mhodlmems the

het eroal l yl t| uo; ia C&@‘ hagF
- CH2CF3: - CHCl2: cauweukenyc:lalzt}w groupionigyed inche Bygptippoontam g aliphalityy oy -
-CON(1L) z; - OQ(O) RLcarmeQQx%& 1 §8 QRleRaFodinei, R alicyl; 8(»@’12&@ alkeynNIRR¢UBO) Rx.

wher ei n each occurrence of R | ndependent C i t ed
to, aliphatic, |het@wlxsd Hhﬁ’ﬁ’ﬂ“”“ P“m}ﬁlek'eragnha ‘?%%%ﬂ( b Slnn&h ol

al Iyl heteroaryl, wheibedifentanhe ﬂtyltzhlemﬂl pphalksingd wo%teew{?aﬁ fﬁ‘h’éﬁ |“B’en“°“

al kylaryl, or al Lyl het%l 1%? {lelatlééiﬁ)%ﬁ hthH.se%?'et ofﬂ@z&ﬁﬁb&?ﬂﬁlt@b@mﬂmnﬂ%e' n may
be substituted or ufisu ted, branched or unbr anc% 1ustr81 ‘
acyclic, and V\heremﬂi)'amgfws peloysdl i the AnysRiton oo -4 Pl"’f déscri bed
above and herein sl thuld tu@fhd€ Mbut s tdriniitedtop bbr exaighief metbﬁactﬂwémanpl es
25 04 July 2006 o' /1 69 PCT/ U (1 | o Bl dsbabl e
substituents are i |HPRb FSQPTERY B‘)C?ﬂ’i%’slggé% agp(?cg)% %qrr%\;%?}s} shgl\%1 S(lgjﬁtpth
Exanpl es whi ch are @ebayli betbbirgy ﬁmﬂfl@@%)n-@ywhé@é&}“&h iopal ebpRd at i on

and Adninistration 1919 eg%l A@Qgﬂyog&qﬁg Hb&1, %@ﬁ&?ﬁ dyamm;tu O([I-,I;«dyh&llck)mventl ve
conpounds nay be as

he avail abl e assa‘%/u rﬁ(\)]?e art
for identifying conlp%m@lgnd ﬁa%ﬁg"h&hﬁﬁ@“’dﬁ*’ty&‘?ﬁ We P 57°67 TGt ca a& ity. For
exanpl e, the assay s BRNEE Ibhidr@ kot lifited @) £ ekdmpllcq etherivhy pripemyl, duteih vi t r o,

hi gh- or | owthroug i{" ‘Ef%]”ﬁ'ﬁ G i, n[{%?éée%ﬁh%ﬂl&@mu ,}{clmmrmts t he

i nventive conpounds assays ose compounds
havi ng anti prol i f eribiied e, ahﬁnvb&nmamyldalppmyl'PWWhﬁ?ﬁﬁF % cyt oki ne

signal i ng pat hvvfay i &lsﬁl t %é’te&?‘talk\ék? Yor n@ﬂ,lﬂ@.@tvp& mmag@ulaelm péréis sifedito
inhibitory activit /or anti-inf|amyator el locul throngh
an alkyl group, as previously defined, attached to the parent molecular moiety g
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 1-6rgliphatic' 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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[ 0080] Thus, in one aspect, compounds of this invention which are of
particular interest include those which: exhibit activity generally as
i nhi bitors of adhesion nol ecul e expression on the endothelial cell surface
upon stinulation with inflammtory cytoki nes; exhibit activity as
inhibitors of inflammtory cytokine signaling pathway; exhi‘lﬂy{m&ﬁ"“ﬁ _
anti-inflammatory effect on suitable dell lines maintained in vitro, or in
ani mal. studies Hﬁhﬁﬂ% sScientifically acceptable. nodel; extirhisbsnasme
antiproliferative and/or anticancer effect on suitable cell I|ines

maintained in vitro.  or | ni nal. i I, N Chftihgi fhe Cabtyreaccept abl e |
[pO6g] fa@‘ger geb aikﬁﬁx%%g §Srel SN Roud ChRbig e

nodel ; and exhi bi e therapeutic profi]e. . oapS ,
efficacy, and st abiliR'wrein ROBSIY, sadefmpdictress °§B’b\f‘€‘,‘“§°§1§t glfeﬁsq{):g%%punds as
descri bed herein elﬁbi}ugitﬁe QG LekrY NEYR’- OeReEak] 6 A/l iaskibfied dersinc dh|ced@dhesi on
nmol ecul es on endothelTal cells (E-selecti,n,.a . %@M d 1}, t@RmGuiept | onal
activation i nducedﬁﬂﬂ’lef“ﬁ‘?‘T'ﬂﬁﬁ@Ylﬂpﬁ 6%1%8 aéﬁ’ﬁ#@ i ng‘.lml\/bre sgeciefi cal ly,
conpounds of the idwefitkas) tkeliyhgonatmtinatitlA Gl ‘&E’Q?F?t"n‘_étg?\‘itt?heénd t hus
- the invention further i%lé&/ltﬁie JELNOGhd [yl £6@k ichglofed inrthd anvemibory or

aut oi mune di sor deP 8PS B0l T Perati ve di sorder. The.methad | yes the
admi ni stration of wntinel-&plrbsticcarry agpsedp sk ?foﬁﬂ’g?dug?“ttsf %lée atl:kghr;%%uﬁd or a

phar maceuti cal | y aggept 3k fipskes icatBdnl at@nist hiaryeobihtroendodimrite ¢he fivh Ui ng, but
not limited to a human or ani.mal) in ne iof alld1iinifd fnkRdd) v HROGH: ment s,
the inventive 26 Mﬂ@l&?}“z’é‘%ﬁ“@ﬁ“}fﬁgﬁs%@%ﬁ& S03/ 00366 conpounds as
useful for the tremhiren metylsiiey ntbyloiido, ppropylamise and e lkeyy j o
colitis/Crohn's di @ﬁ‘ﬁie’ GENEEA s M bt PSS ot HeaBbvdideseitee sligh@Snd otheh as

. SY

nul tiple sclerosi system ¢ | upus erythemat asus, . ast him...al L.aghad t
rej ection/ graft vemsigtiss [9§sempopis o5 &he T%\'ﬂ%)“}é“%%’g"r“f gtrgintg{] "at cc)lpll)(‘fl lg%r matitis,

eczemn, uticaria, mhd@liftiae;r RyRi hdt@oarylmpatkskiybn aliylipteaaans, a5 o REIEXYs

i di opat hi c thronbocyt openi ur pur.a, .0 H OfGRiatd dlis et ag cul ar
di sease, and cance?e.te“[“gﬁﬁ’?]qm?r e A lméoﬁb Y

Inents, the o iayol ves
admi ni stration of ai; Bidr aPfeulNDgalCNy -@ifsf ddblhe ‘%ﬁn‘%ﬁbq}gf%%g%%{oﬂnd or a
phar maceuti cal | y- aggept abhgsoft®l] \RbjRe-00M@L e oCONE.I Dapret -000he I-udi ng,

but not limted to a human or aniprl) i d of it Sehtbd) of R,
enbodi nents, a phaPRERN&z Cﬁ@*)éo@ ’ti'@ﬁ‘@g r‘f}%eitehng?élér% I nvent i've conpound

(or phar maceut i cal fyerasReaBt abhésdbuti isatitvimiteetoe ofipbaticn hetgropkpbaticn AV | yent

and optionally an additional the ' i abhySoffeQYpbig ic,
Phar mgceuti ca?/ Cong‘ifg?”t”flba Q’iafyﬁ)&%g%s%(?m%% shPofRioQKHIER het: AP}

I'scussed_apove théﬁhekpva%lb%n
provi des novel conpgylags drheitybtasperyl BIbsfEsgs s et 288 EE (17 for the
treatnment of infl apRBiQtd odnSbi@dl frfchddior @nbranched, cyclic or acyclic, and wherein

| any of the aryl or heteroaryl substituents ' described above and hcrei}l may be

substituted or unsubstituted. Additional examples of generally applicabje substituents
are illustrated by the specific embodiments shown in ﬂle Examples that are described
“herein.
[0071) In general, the terms “aryl” and “heteroaryl”, as used herein, refer to stable
mono- ot polycyclic, heterocyclic, polyeyclic, and polyheterocyclic unsaturated
‘moieties having proferably 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 mdy be attached via an aliphatic, heteroaliphatic, alkyl or heteroalkyl moiety
Vand thus also include —(aliphatic)aryl, «(heteroaliphatic)aryl, -(aliphaﬁc)heteroaryl, -
(heteroaliphatic)heteroaryl, —{alkylaryl, -(heteroalkyDaryl, -(heteroalkyl)aryl, and ~
(heteroalkyl)heteroaryl moieties.  Thus, as used herein, the phrases “aryl or
heteroaryl” and “acyl, heteroaryl, —(aliphatic)aryl, -(heteroaliphatic)aryl, -
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di sorders, including, but not limted to rheunmatoid arthritis, ulcerative
colitis/Crohn's disease, central nervous system di seases (CNS) such as

mul tiple sclerosis, systemc |upus erythematosus, asthma, allograft
rejection/graft versus host disease (GvHD), psoriasis, atopic_ dermatitis,
eczema, uticaria, allergic rhinitis, nyasthenia gravis,. dlaﬁﬁﬁéﬁgmm

i di opat hic thronbocytopeni a purpura, glonerulonephritis ‘cardi ovascul ar

di sease, and caq&gﬁyogé%1|5] Accordingly,. in another aspectycphish:hifPresent
|nvent|on,,pharnaceutlcal conposi tions are prOV|ded whi ch conprise any

one of the corrpound ribe [ r h g]gjma ally -
acceptabl e salt or S)EM-C(D% alh% ﬁcs)hetegoa% l%% P ei\%g)tl ve ther eof ) ,.
and optionally conﬂretmﬂ:al)@hﬁﬁﬂd&d@ﬁ%&ﬁbﬂesﬁwﬁ'em é!ﬁ?f@‘mﬁﬁﬁ?‘?l SHEbstpERt o ¢ aj n

embodi ment s, these:&ﬂnﬁ@%&t‘aﬁéxﬁpﬁmﬁa@% QA b feulbﬁshﬁﬁenﬁ&meubsmutaiﬁae:e.ame mor e
addi ti onal ther apeuti c agents, terpati v.

tg n‘P L e.:1%“31]’3I’lV(‘,‘I’ltI on
may be adnini st er egubsEnepiseAtrhRY. a‘fﬂﬁ“ﬁé‘@’é“‘fshé‘r%ﬁ? T Oé‘%ﬁsn ati’on W th the
adni ni stration of . ROt fempivhef atshile apepstide  lgeritis emmme@tsaﬁﬁllwe

. additional ther apeutl %?goqlt.s ’%fe&%‘ix%d&- Ol%%gglglc%gﬁgﬂc%ggfstehmu;gsl on in

a phar maceut i cal rrpos o) a conpound Of this |nvent| on r’%ﬁabe an
anti-inflammatory agernt twf eﬂrgnaﬂcalﬁlgagéfﬂl‘tdmﬁ)lb“tt R timeed: fhe beny): PREEY L o d

arthritis or psori %@hm@ﬁmgyﬁ@{nwmﬂggﬁﬁtme Iie. df icbreinastodiagant ofalgpr oved -

for the. treatnment of cancer, di,scussed in re d 2006
VD 03/ 057696 PCT/ UBKF%EP( BYoREa" ﬂ’ér““éi“ %ctﬁ?a‘ﬁt' Ay De- & g}e%ﬁlé (?3?7,011965011,9”%&/ »

agents under goi ng aapsidiehg fom fiveco Feo aidg atmfmgomm@tlﬁ eelectohfrem it
ul ti ma‘t el y obtain @Q}g%a’lerof Qhe L& gt ﬁtﬁaﬂm%e Qddital HelRFHHiAs (ﬂid&ﬁﬁdiﬁtiy OI’

cancer. ft will also be ‘appreciate hat certain of the CO% gg

present i'nvention edested &owS, pﬁ“‘??‘e"é‘dfl‘ﬁﬂﬂaf“&’fg“f‘ﬁ AT AP Farbogy %Fa cig
appropriate, as a ,cm{eaﬁmeeddtmﬁd Jn&k@&&&p&ﬁblf&edﬁglawmhlsu& ashior wﬁlple
According to the presge i nventi.o r t I

derivative incl udeBY“dBQPyri"@“ﬁ }Wf‘g{qu[ly"i‘ P%zﬁg‘f lnn%%g{ﬁl 9 accepi abl e
salts, esters, sal tssoxafolydutinigslyk omdiagiyl, athlprrbeld’i,l.fgmb'ﬂ ‘B‘W@FY‘ iwgeRtinylor

deri vati ve of a po%qm& of this invention which upon admnistration to a

patient in need is capable of providin di rectl% 1: |nd|r “5{‘5% corrpound
as otherwise descil0Bd Hewll e, appreciated fiat aphindhatergpry) gaipy (yding PXGFlc [ 0ogg1
As used herein, theryt @fonps) phaveamebttinaal by suesirepl, aieeins albsttutionfisdwlet 0 t hose
Sal ts V\Ihl Ch are pll n ttto%gne ?VPO or 5] %dh génca?omsjtﬁbg&mtapeuéﬂﬂ)tﬁm € for

use in contact Wlﬁ'i 8582 B Rulrans ~and 1 ower animal's w thout undue
toxicity, irritatamgngeak meregifdhe biyareseoigicel inclyding renot dimited Pealpi¥itensur at e

with a reasonabl e hée&&%ﬁahérlagx itkdoflyl; PISIRAC Qulyine@lokey); amGpf alpfieysal ts of
fhe art. For °§¥Lh§p§%@oﬁ Toragions asBs b SRS ps Bk 5o 1
acceptabl e sal ts ig1;08t aj lom;nNd,; oNar-0he eCHCER|-CBC e IOROH; GGHzCHzOH -
CH;NHz; -CH2SO,CHs; -C(O)Ry;- -CO2Ry); -CON(Ry)z; -OC(O)Rx; -0COR;; -
OCON(R)z NRyoz -S(O:Rx; -NR(CO)R: wherein: each occumrence of Ry
independently includes, but is not limited to,. aliphatic, heteroaliphatic, aryl,
‘heteroaryl, alkylaryl, or alkytheteroaryl, wherein any of the aliphatic, heteroaliphatic,
alkylaryl, or alkyllieteroaryl substitvents described above and herein may be
substituted or unsu5§ﬁmtéd, 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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1-19 (1977), incorporated herein by reference. The salts can be prepared in
situ during the final isolation and purification of the conpounds of the

i nvention, or separately by reacting a free base or free acid function
with a suitable reagent, as described generally bel ow. For exagg a
free base function can be reacted with a suitable acid. Fur® P‘%ﬁ, wher e
the conpounds of the i nvent f 6n carry an acidic noiety, suitable

phar maceuti cal | y,,86568Rkabl € salts thereof may, include netalrcsmbissesuch as
al kali metal salts, e sodi um or potassiumsalts; and al kaline earth

9
netal salts, eg. ”’b-;{érterﬁ@%ﬁak}lm%d Ferein, EmmmamfwMSﬁamt ically
acceptable, nonto | c aC| addi tion salts are sal éultabqgcy@ﬁ AGuddREP

formed with i norgarﬂ“eefaé?"%l"‘e@ﬁ‘@ﬁﬂﬁ? i PRSP A robrom c acid,
phosphoric acid, sukd s ligiteab dyompﬁbpylp@bbbutsd,rqydomw]d cysiohegyyt. [EyabepirliaRd aci ds

such as acetic acid alic. acid, b Gthel St ;@g@,ﬁfmﬂﬁc REMEercwlid ri C
aci d, succinic aci d"%?ﬁ“m“@ﬁ}‘casa‘& sgt?y ugl n pﬂa o | n the

art such as ion excb@ﬂgemaﬂmﬂlpm“h@@éﬂt“ﬂ@ qﬂs‘i}“"‘&ﬁd’é@ QB’ﬁ’éé °§f’?gedltncl ude
adi pate, al ginate, gsgat lg@tgrgﬂ,pﬁspafyi AbEroaticiRang sdityllenate]; sboyzadre; : '

bi sul fate, borate, utyrate, hor Y &
cycl opent anepr opi orhsiem? El"ty'gf“’d?f‘l?ﬁ’é l%étgﬁé ﬁgdﬁ%ggéﬁ(ﬁﬁgﬁ%@%l oaa'g e,
formate,. fumarate,cglBichhoH e eGN; §Fy cEHEFRoSHRAL e cEH

herni sul fate, hept t. deeirgi @N(gx)gaoc@)agl-wcamﬁ VO
03/ 057696 PCT/ US03/ hdﬂggadgﬁi e???aﬁ%sul%@g

| act opi on at e,
| aurate, |auryl suI@‘é@Ié(,Rx)nmﬂ‘ﬁf\aéz ﬁ@%‘a’té“mﬁﬁ AR Fas han‘gr%ﬁicf Lc))ﬁa
2- napht;hal enesul for;ﬁ&egmdaiﬂ?qhdlﬂa&, Eput 11 tﬂoatlmltecbIteaalwbatlcohetblafelu?hatlﬁai’fﬂﬂ t at e,
panoat e, “pectinate, pers envl or &« R BRHRRA LS roalipakd, at €,
pi val ate,” propi onat’® ‘“é“iygﬁ‘t“ﬂfrél or all,l @wtﬁ'\g rgl Qﬂ)é“ﬁ‘?ﬁ{y taﬁtﬁlr af e, “%ar:lﬂdgganat e,
p- tol uenesul f onat eslkylinde oanlgibasroadl substifuents; gipeabed 3hqve j3Rd (heigly may

Repr esentat | ve al Kajyfifea oliskhiiBs, 6Ahia BRlblandid, btk aeicydis, mdhariy

l'ithium potassium calcium nesium ., and the lik Fur.t
phar maceuti cal | y acespifahs erybaw erpand| ‘ﬁ‘B%‘ °W1é‘ﬁscﬁ dy % H}d &%nnénr? { oxi ¢

anmoni um quat er naraabﬁmrawﬁ%stamh mmmmmmfgwwéﬁamwh'gsubé@tfmsen ons

such as hali de, hydro |de ap b BQ RROSRRAEShat AletdeRtiged
| ower al kyl sul fonataée g?ﬁ)f ona Od'ﬁl%% 71nﬂdd| ti onal ly, as used

herein, the term "iehd maceutlcal | y acceptable ester” refers to esters
that hydrolyze in vi Hma”%é R&h UhlGerdaipRee baa{lse&)h&ak, @fwntoraiplgii¢ ynoiehest he .

human body to |eave, arent conpound a.sal t 0 afoRR! & 5t er
groups i ncl ude, fo‘ffluék@ﬁ‘ﬁ'!‘@“e‘t‘ﬁ’(?’éeé“&eé? F'gé’ﬁ BTOEH B % rﬁélrgsccreralth?}cﬁa o 2

accept abl e al i phatig pasbemsh lammac%goalmttclmﬁbaﬁr gy by ’Rféfﬁb‘?de““b&"lnféﬁ?'rm c,

cycl oal kanoi ¢ and. al k ned|a0|cf %&i Jude M%d%@ﬁdkx&eﬁydad k@hyds noi ety
advant ageousl y has Vi o) o &°than

car bon _ ‘at one. éhzg arﬁtS LGul ar
esters include for nmo:e@lmta@m@ﬁ@sl etpr HpreaaeERodimgl 'S}‘E%‘Ea {5¢€s and
ethyls ucc i nat es. substituted by independent replacement of one or more of the hydrogen atoms ﬂlﬂl‘ﬂOﬂ
- )

with one or more moieties including, but not limited to aliphatic; heteroaliphatic; aryl;

heteroaryl; alkylaryl; alkylheteroaryl; alkoxy; aryloxy; hetcroalkoxy, heteroaryloxy,
alkylthio; arylthie; heteroalkylthio; heteroarylthio; T; C1; Br; I, -OH; ~N02, -CN; -
- CFs; -CH,CF;; -CHCly; -CH,0H; -CH,CH,0H; -CH,NHz; —CIESO:CH;, C(O)R;; -
. COxRy); -CON(RQz; -OC(O)Ry; -OCOzRy; -OCON(Rx)2 -N(Rx)z= -S(O)Rs; -
NRy(CO)R wherein each occurrence of Ry independently includes, but is not lxmited‘
-- {0, -aliphatic, heteroaliphatic, aryl, héteroatyl, alkylaryl, or _alky]hetgro_aryl, wherein
any of the aliphatic, heteroaliphatic, . alkylaryl, or alkylheteroaryl substituents
described above and herein may be substituted or unsubstituted, branched or
unbranched, eyclic or acyclic, and wherein any of the ary! or heteroaryl substituents
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[ 008SJ Furthernore, the term "pharnmaceutically acceptabl e prodrugs" as used
herein refers to those prodrugs of the conpounds of the present invention
which are, within the scope of sound nedical judgment, suitable for use in
contact with the issues of humans and | ower animals wi th undue tgm city,
irritation, allergic response, and the like, comensurate w4 fpiy 2006
reasonabl e benefit/risk ratio, and effective for their 1intended use, as
well as the zwitterionic forms where possible, of the comppypgsafs t he

i nvention. The t¥%{" %M %drug” refers to conpounds that are rapidiy
transfornmed in vivo to yield. the n h my@xg dqul a, for
exanpl e by hydr ol y&sdibe q%mﬁ’laﬁ%ll‘fmﬁ?hoﬁ%ﬁtﬁﬁ@d&%gﬁﬁgg ?Lg(ﬁ l’OVI Tﬁeﬁé inT.

Hi guchi and V. St ebfigageraRy epplicabig subatisuentsjonp dlfustpind by gegpegific °WII_14 of the

A.C.S. Synposium Sp;th%am}ig%a&gegmdqw&n Roche, ed B| oreversi bl e

Carriers in Drug Desl meri can Ph eyti cal er ganon
Press. 1087, both BPTShni ake kres B GRHGHREEY o5 G4 herth %‘J‘g%“lé%g“ﬁg‘ggm[ﬁoosgl As

descri bed above t 6 RRETERIGiLE badineGodiodiss. t | ons of the present invention
, additionally conpr G al 1Bhhe. eaddihad abovdhihg as used
hﬁi?%n o R R ER 2 SRR, 0

herein, includes a

ITuents,  aqr otg\gr b iéd vehi cl e,
di spersion or 29 O&cJMyorZWWGMB%%W%G‘BW %d ngﬁ FSIOn ai ds,
surface active age{L];&f Dlohéﬁqug}b,ﬁoeﬂxgﬁﬁh&rorﬁdﬂtyq;kﬁrmm@ceor emul si fying agents,

preservatives, soll i nders, |lubri ,,an K Q the
particul'ar dosagel®Hm J8% e et éﬁ‘?’?’ﬁ o}’ q’ﬂff’f?% cﬁ%cﬁﬁlts‘?%?lgﬁmsgf%n%es

Si xt eenth Edi t i on, nda-ardhlatic b6t brrfl- (nivebéredPrinl arstiolgyetis groupAagiuding, B4 not 19g0)

di scl oses vari ous gari gr.S,USeCh bhic AT HUNSRRAGTAGEMIICRIE: 00MROSI L ons |
or ‘

and known techni qué® e prepara |on her i %ger}é) 'Qf%‘: [ any
conventional, carr batweemeond anhtiree ieleroatopa fHOeReRAeRY: 11 °F SHEotRds of the
i nvention, such as piRYpeR Wbk aaﬂynfdnlﬂﬁlﬁﬁlmbiaeoho 0| doglile bdnde prfdecach b7

ot herwi se interacting i Rl hekomomRAgReNt (S)
of the pharmaceut MmgHper @dﬁﬁgﬁott? “%#ét%gmasrhe)e%% %r?riypsluat ed to be iv%net hi n

the scope of this b&@wamlymmdﬁahﬁll)ehvanmgash@foaﬁﬁ%@ﬂOB‘P%“W@W‘%‘aﬁdser ve as

phar maceuti cal l y a%chgt lo? tﬁ’eagﬂfobbehéerb@atcu%s nlﬂﬂt beAfuGedN@ta bénddre ethgt O,
sugars such as | act'0s

ucose and sucrose; es suech.a starch
and potato starch; R%¢Sbru4ﬁdgbﬂt§i%°‘?st‘%°hﬂérbf‘\ﬁé‘f Wi‘g’at“g{‘}twn Pacmg’o’d’?n&%ﬂ
car boxymet hyl cel | P2 8dinya! hﬁﬂiaz@lﬁibll, sthiaeslidant] erifinglo pipersrigt, a:tx@ohd%mder ed .

tragacanth; malt; gel atjne: [ GRCREanRath
supposi tory, waxes; ‘SB’faF‘g‘dE’ﬁlcﬂmH’ o ¥ é‘ﬁz‘ad%Plt %OE%igglgled oi | '@saﬁlﬁl

; 0 r oil,
sesame oil: ol i veciainembatiment; 4 sms@hlts%eﬁ‘@a’ﬁcl?ﬁ“wl Oré‘F?@ﬁf"@ FOIRIA Y VF
propyl ene gl ycol ; dhaesr&eéﬂ&an Afers 6&%} Qmeteﬁk)%ﬁ)hﬁyladidleﬁfobﬂe graup; a deﬁnaigar

C

buffering agents st as_magnesi um hydr oxi de % Wm p%g{eogmg@
al ginic acid; pyrogensrabstiggeddy, the é‘@FR?H'i“’&t ?BPfeﬂjgm AGer ution; ethyl
al cohol , and phosphﬁfr@e@%&@&eﬁ&i Wit BN Sre @S livvidd toahpt@txdqépteqq@jmhqh@,xq%l
heteroaryl; alkylaryl; alkylheteroaryl; alkoxy; aryloxy, heteroalkoxy, heteroaryloxy;
alkylthio; arylthio; heteroalkylthio; heteroarylthio; F; Cl; Br; I; - OH; -NO3; CN; -
CFs; -CHCFs; -CHCl; -CH,OH; -CH:CH,OH; -CHoNH; -CH;SO;CH;, C(O)Rs; -
COz(Ry); “CONRy);; -OC(O)Ry; -OCOR:; -OCON(Rx)z, —N(Rx)z, -S{OxRs -
NR,(CO)R,. wherein each occurrence of Ry mdependently includes, bat is not limited
to, aliphatic, hsteroahphanc, aryl, heteroaryl, alkylaryl or alky]heteroaryl wherein
any of the aliphatic, heteroaliphatic, alkylaryl, or alkylhetcroaryl substituents
described above and herein may be subshtuted or unsubstltuted brauched or

unbranched, cyclic or acyclic, and whercm any of the aryl or heteroaryl substltutents
- described above and herein may be substituted or unsubstltuted Additional examples
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conpati bl e lubricants such as sodium |l auryl sulfate and nagnesi um stearate,
as well as coloring agents, releasing agents, coating agents, sweetening,
flavoring and perfum ng agents, preservatives and antioxidants can al so be
present in the conposition, according to the judgnent. of th@bf qr naéﬁat or.
[ 0090] Uses and Fornul ati ons ‘of Conmpounds of teh Invention [ @1}’2
described in nore detail herein, in general, the préé%nt i nvention
provi des conpounds useful for the treatnment of inflanmmatoryp@hyssi@isTmune
di sorders and t N P& ent of proliferative disorders. Wthout w shing to
be bound by any particul ar theory, re.gener QaRRusamwal the
i nvention have beeprge!yﬁ&}mpllﬁbleﬁﬂ%'iﬂ‘?‘ éﬁﬁg'g?ageﬁakohﬁég%ﬁﬁgegxpressi on such as
E-sel ectin and | CAMthelExamipiéshhich emdetdiefl hegin.cel | surface induced by
stimulation with inflammatory cytol anes. Such cell surface nol ecul es play
acritical role for inflammatory cell infiltirﬂa ion and cell-. cell
i nteractions withi 0078f | @hrhesearcy UsgadoriaiRe i SeBEREEe" The conpounds al so
reduce activation %7§]he AEASL b Ok ippssauk ifvernitng rthe\IEvedmive serporngds 1ay Kene
. transcriptional 04 July, 2006 03/,057 /s @il iaCompabdson in

i nfl ammatory cyt ok ¥y f"gﬂ?&Pf%anbaé?@%sgg?%é%&?ghgﬁt esbjrran yﬁlragrs such
as ILla and TNF a isvitglapesdetormindiebiqieicabichly- &pr f S1° BHRY P’éﬁﬁ% ory
di seases. More gereIrm%lc%l ar L Givh GEALESJ, Gigh-1 @ TowsthrobEbpiiBoamt, 2tk dy cpstayer in
t he pat hogenesis o I nflanmmmation suggest that NF- g ol Rekigpeut i cs
may be:effective i axemplap) @ibaEBEHS ﬂ&n‘g W@pod‘fl%oarr%%%?éle%&ggner a\lclﬂyIo NF- xB
in Defense and Di Sg@asfompshndslaviig adtiprotiftatig/antoeps sctigy, infpmmilew §¥p "KZ
detailed in the exenplification.h I Dbl ASS8NS niocleteapraision iblitoabi | ity
of compounds to i nfiBkpe @3‘}‘?‘5‘1‘& hné“-bﬁgn u%gﬁghdhesi on rml_ecu?e expressi on by
endot hel i al .cel | s, aa®iy aidior antivefhmmpeyefrfbounds, (general |y where one
occurrence of R3 i(ﬁ] gydr-ﬁggrﬁoﬁngeg;h&n@bdwommﬂﬁmwhigh aRRf pagticglonpij et y
as descri bed generé is herern) exhibited |1 C50 values (E-Sel ectin and
| CAMF1) | ess than intgststinlpdediopeihi®e nhodi nent's, exenpl ary conpounds :
exhi bited | Cso val yes |&gsit ity ghibrililas inBiBigs of Adheglpmelecsle s xBiBd9Ro™ Bonpounds
of the invention exhibit _i nanod -G Midnymaadaelcy@oldielyi t activity
for the inhibition ofe“‘?%?%#a%'ép%g;w%,&s su%?l, conpounds tgf t he
i nvention are-partiscul agxhiyit acsieifyas inhibitors ?féﬂﬂamwmggg%ﬂ?é’ﬁsgg’ and
di sorders including, but not [i.n4et.t0 efeltQMRitable @elblineh hiaintaied B &ex at i ve
colitis/ Crohn's disease, Ccentral nervous, system I seases (CNS) such as
multiple sclerosis, oy dudiosping orgtifEN PSR  ASthm, al | ognft
rejection/graft versus Hash andingSageadve\dDr, aisancar auffess, oratuiiphie ctleFieat i ti s,
eczemmn, uticaria, allergic rhipitis, -.m en A dbRfefiesodet;
i di opat hi ¢ t hronbocyt ped ”bt’ffrﬁ’tﬂréﬂa“‘%%%an%‘%e‘%lr‘%gsh%%h?mcargi ovascul ar
di sease, and cancer. and ' : '

. exhibit a favorable therapeutic profile (e.g., safety; efficacy, and stability).
[0081]  As discussed above, ﬁertain compounds as described herein gx}u'bit activity
généfélljr as inhibitors cell adhesion molecules on endothelial cells (E-selectin and
ICAM) 'aﬁd transcriptional activation induced by inflammatory cytokine signaling._
More épeciﬁééﬂy; ‘compounds of the invention demonstrate immunomodulatory
'activi';cy' and thits the invention Further provides a method for treating an inflammatory
or aﬁtoﬁmunér‘disordef"or 4 proliférative disorder. The method involves the
administration of a fherapeutically effective amount of the compound or 2
phﬁma{;;euticaliy acceptablé derivative thereof to a subject (including, but not Jimited

to a human or animal) in meed of it. Incertain embodiments, the inventive
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10094] Thus, as descri bed above, in another aspect of the invention,

met hods for the treatnent of inflanmnmatory or autoi mmune and proliferative
di sorders are provided 11 conprising adm nistering a therapeuticall y
effective anmount of a conpound of forrmula (1), as described her

subject in need thereof. In certain enbodinents, the i n}/entﬁ]‘b\!}‘ ﬁapﬂﬁounds
are useful for the treatnent of rheumatoid arthritis, cerative
colitis/Crohn's hssR%es central nervous system di seases (Ch&uswgddeas
multiple sclerosis, system c |upus erythematosus, asthma, allograft

rej ection/graft vec«mu:eudds)sns thiefib afoe t(n{;\ﬂdﬁr)npntpsbrrhaasnhmd aiitlotis,C uldattid@t i ti'S,
eczemm, uticaria, a i v et es,.

i diopathic thr orrboc%@%%lﬁﬁla Hl@a&u%%ﬁal Wﬁ%%@%ﬁ%&%@s F%S)dégar ai ovagcul ar

di sease, and cancer3® %’@%ﬁeml‘t luw\‘slW%@@%’Br%ﬁﬁt@?ﬁfﬁﬁﬁaﬁcmﬁ@a&Gﬁpel!lnﬂs and
conposi tions, accor gieag GVHD, hﬁoﬁm&hadpxafde&hﬁnsp@&sﬁmuﬂcﬂﬁeaﬁér &) rhi be
adm nistered using ana\é amount and ?né/ \t/]\D 03/ 057696 04 July 2006
BCT/ US031 00366 1 ot BVSPERin S 1 o BRSiSer (HORTe { OTPRG PR N1
inflanmatory or autglemenierephrisn cerfievaicipedimise \sed dingor ders.  Thus, the
expression "effecti [E F‘”Dﬂlmcertaﬁs exHﬁﬁrineh@r %ie HICﬂl§CPquOﬁ(eSI gdlﬁlll'lﬁgaftlt)lll Cigept

anount of agent to inhibit th t unor ref ers to
a sufficient anount “Trﬂ"”f‘”é'fﬂ]é'(?ge"tnﬁ"ea‘%q“f“e ‘E?I‘“P%‘d ioht Phasmacewicsllysecepiable i mune
response or di sor deferivalinethesofed a am]abtr(incmzﬁﬁg,ubmeﬁt lidnitdd Y @ Miimid’ & nfdal)ji€ct to

subj ect, dependin S condition of the
subj ect, the sever?{fegp%élht i (%ﬁa ? T on ? ga"g ailfﬁ”ﬂ?" IfL PUPEEIE 81 agent
its m)de of admi ni SIIWVPGWIPOHTMOQMMQE%“Y ﬂ'dqwtﬂtbbrdpman@sﬂméoﬂt heartieavent i on

are prefeérably for nithatado obilindlp SRR derh RLD:OH ispaL, OF admi ni strat i on
and unifornmity of dosage. Th

refers to a physically discrete unit of therapeutic agent appropriate for
the patient to be te083t edPhaﬂwtacWaMle@ouﬂdﬁrstOOd however, that the total
dai |l y usage of 03pPoUNgs s, Qf t he Prese nvent| on
wi Il be decided by?‘% B4 attgnagéy "’r@giif‘;&‘r‘\“%\‘}m byqhides pivel CRE “E‘s M he¥hd

medi cal judgnent . Ticlosisperrpreities ua&ﬁrérerp@etwememyofemﬂmatw:e add)$>e>hfe@mm for

any particul ar pat u@aaermncmalg@nmlm hiteh tAERBAMBII MBAR, .ﬁceva%% Shidv&bnfactors

e expression "dosage unit fornmt as used herein

i ncludi ng the disorder eneg%ﬁ%reat ed and t?&fﬁeve“t of the disorder; the

activity of the sp8&i¥% & YIRS (CHH svd s siuftiple selgiogit Systermim
enpl oyed, the age, ldpudyythvaiagints, asthen, dlogiate adidction/pafxveissl habt ket (GUHD)PAL i €Nt ;

the tinme of adm nj t t (0] andr te of excretlon
of the specific coirnrs%%%% l'uglge]er;rf)i %}%ng ngﬁﬂgg}n&ﬁ?’l £1%[t I%{"hns’ et gr ugs

used in conbi nat i ofkstes.cidiopatiic Erratiocytapenin Ptlfn@a»sil@mrﬂm@mﬁap@mma@uﬂm oyed:
and |ike factors wgkdasekdn0\Wacdr.N the medl cal arts (see, for exanpl e, ‘Goodman

and Glman's, "The r mgcol ca | s of her apeuti ¢cs", Tenth_ Edition,

A. Glman, J.Har dn@ﬁégznd ceo [?gh“o R&é@ Bt oy utips, phamaceyfisaly 73,

2001, whi chis i ncwnwwt@hedelpewelmh vﬂgchrceﬁxemarme ohdNoff the camiounidtdédcribed
herein (or a’ prodrug, pharmaceutically acceptable salt or ofher pharmaceutically
acceptable derivative thereof), and optionally comprise a phannaceuﬁeally acceptable
carrier.. In certain embodiments, these compositions optionally forther comprise one
or more additional therapeutic agents. Altematively, a compound of this invention
may be administered to a patient in need thereof in combination with the
administration of ene or.more other therapeutic agents. Ft_)f example, additional
therapeutic agents for conjoint admiuist_raﬁpn or inclusion in a pharmaceuntical
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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[ 0096] Furthernore, after formulation with an appropriate pharmaceutically
acceptable carrier in a desired dosage, the pharmaceutical conpositions of
this invention can be adm nistered to humans and other aninmals orally,
rectally, parenterally, intracisternally, intravaginally,
intraperitoneally, topically (as by powders, ointnents, or Qﬁﬁ%&f@m

bucal ly, as an oral or nasal “spray, or the like, depending. on the

severity of the infection being treated. In certain enbodi
conpounds of . t h&QHP&A® on may be admini stered at dosage Ieve:q}“gﬁﬂg{gbout

0.001 ng/kg to about 50 ng/kg, from abqut 0, 0 rrg“g fRPHmedR0d0/ Kg,- O
from about 0.1 mﬁetc'gl,P@Eﬁdma“ﬂ@‘eﬁﬁ?w{j“%'fdsa%%#é% bglgta%fe' ht p?? day, one
or nore tines a dayg pdho sehididiion et desbtelp dbtincappigel forcthe fIERTRE Of £2 i | |

al so be appreciated thal, dpsages_ et dARsd coih lof @e eompgu@at er t han
50 mg/ kg (for exanrEnsesor b°’fng‘7°&‘g§‘r_{@glr‘}g%2 4 jul%/l 2006 WD 03/.057696

PCTI US113/ 00366 beofatimintimstntoreenegsias Sefpwrior o dh ot XPH° 8Rb6 4 rent s,
conpounds are adni gi st er ady, ALkl d@fvatpeiRRbE Aabdding P UBPREent inywbeM osage

forms for oral adn‘fnlstratlon i nclude, .b [ U phd Nt Gt UiGnited to,
phar maceut i cal'l y aghempsearsally o ATIPRIY nsdjemr%g{:er gigrﬁlj sions, sol iuggi ons

suspensi ons,  Syr UpSmaBehtedly Xicesablel saltsacktirs; pafh of Bk FETALLE ¥ T%ﬁb%t{ﬂeﬁds, t he
| i quid dosage for ”Bdgga%?eg;%%?bﬂ dofdfuha Slithid} ARG orCRIEIDIpbY adsswelration e ar t

such as, for exanpf r-or other sqlvents, solubilizing agests and
emul sifiers such agtietthiyineed sotsaidle PlsHIPYEPy |98 ol 8[3&3% F?y‘%m?ar bonat e,

E:f hy: acet i'it e, I beg&ﬂ{é Lﬁ@é}ﬂédheﬂg@&ylmeﬁmﬁmt@duephwﬁl ene glycol, 1,3-
utyl ene glycol, dinethylformamde, oil. ' i ¥le safOlefenns 69,
groundhut , corn, [§E8eh ~ dhsiwd hergidpefem ilﬁa%h%gggﬁgagdﬁ s%, Lycerol, o

tet rahydr of ur f uryl sits e@knlare, wilsh st sespe o sovgfl yredicdl judgae ‘af"??/ acl d esters of
sorbitan, and m xtuyres, Evﬁﬁru%‘)fiss &3 iniashs dnld @6 ver Cinlmantvishout hgiue tecity,

conposi tions can af¥E°i ict ude a Juvants such. as vve;ntelilsglgteavqg,n; Seasonable

emul si fyi ng and suspetai Alpeiyermoase Bh&E RiTAG 2or°avor 1 ng, and per f um ng
agents.  [0098] | njgek@akktbr Bipafiadutiansg accéptbleaxlismp pminess gashopylie aF‘ﬂi’é‘Eflt abl e
aqueous or ol eagi nous suspensi ons - I ARG UxARSIE) U Bargé, @ dhe known
art using suitabl e othef¥p5eP ﬂb"“B‘%’% Ill%'gmfaﬁg}éﬂr%g gn sus en?' ng.aggnts. The
sterile injectabl eapeapahanieuticaliyayceptibicsalidn deta iR/ '@ﬁ“ﬁ‘{’)‘g‘”’c" 'gcbelqe 'sol uti on,
suspensi on or enul §1,gy b A BPHhEXK héiein BidEiitres. alThy salis capbeatrbraredi# géht  or
sol vent, for exanple, ‘as 4. soluti %Q,i nel.3- byt g&}&%&ﬁs.opﬁ@;ﬂg&n{m@m

accept abl e vehi cl eguangdthe §ina) dsplation #dt PURERHIELOCIY | oyed are_water, Ringer's
sol ution, U S.P. anghaasft §hicstifps irembashéroies deid dusictin b 1 FHigele Fessn ™
sterile, fixed oils, are conventi.on I 2RSuRtisi0dak ®8 teag@td itlspendi ng
medium For this parpyde y%?l%“r'i?o# %&nggm’;ic%%gan be -ergég,%’c%g%iﬂ‘%idigi ng,
synthetic nmono- or suitblglayide Fudesnor, iwherel dietcprprondsgtile BIPHE SHEA" aS ol ei ¢

acid are used in the.ps %%[,ﬁtpmaﬁéﬁcaﬂyrﬂc@ﬁﬁﬁb k#}S thereof may, include metal salts

tal salts, e.g. sodium or potassium salts; and alkaline earth metal -
table,

such as alkali me .
salts, e.g. calcium or magnesium salts.- Examples of pharmaceutically accep

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 ofganic 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 acceﬁtablc salts include
7 adipate, alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, borate,

butyrate, camphorate, camphorsﬁ]fonatn, citrate, cyclopentanepropionate, digluconate,

- dodecylsulfate, cthianesulfonate, formate;,  fumarate, glicoheptonate,

glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate, hydroiodide, 2-
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[ 00991 The injectable fornmulations can be sterilized, for exanple, by
filtration through a bacterial-retaining filter, or by incorporating
sterilizing agents: in the form of sterile solid conpositions which can be
di ssolved or dispersed in sterile water or other sterile in{fecta | e medi um

prior to use. [01001 In order to prolong the effect of a dru  Jyly 98 of t en
desirable to slow the absorption of the drug from subcutaneous or ‘

i ntramuscul ar injection. This may be acconplished by the u i qui d
suspension or cryY&%"¥¥%e or anorphous nmaterial with poor \?\)/g.trhe}gmﬂwkd

solubility. The rate of absorption of the drug then d d LS rate
of dissol ution t hathydrory-gthampsulfopals lesfobiopatp, Bb%tf‘l%@fai‘/es &) Fgg‘?arzl%%gﬁlg’q%rlé;s’t alline

form Al ternativel paofe] ayfinaiivongt 2-oaphibdlenssulfieneien tnésotiialey niteiei rilieer ed
drug formis 33 04 July 2006 4 3LOEGOR BClal/SOARRPiomes QARpHached by
di ssol vi ng or suspe?fﬁ{a%’gpé?’f’?gmdrp\é}gm?eh pg‘%' oeig PVehi cl 2.] %'%aglgtt@bl e depot

forms are made by fpiemt, ngjvalrts REPBaD SFRREeBICT Tt SUIBE, (1TRAYY IRV

bi odegradabl e pol YgRE S HHGR, Afedtdas AlddtlQip aldyde lieo| RegesenBiypaiiali py upon
the ratio of drug to _polyner and ihe nature.of th I a oy mer

enpl oyed, the rate ¥l @Fh Fﬁfa@ﬁ‘g‘%m&&dﬁﬁ “ém’g’ct)hrll “F’@Pﬁssglﬁéélgﬁ{rr%l eagpécg)lf ot her

bi odegr adabl e pol yngashe like] Fdeher plpohagéuticaity oeseatablesspltnineludso WhuaRPIORIId es) .
Depot injectable formul.ati ~Aare alsa, JREenak eghddymigd bR ifiiged Rgngdrug in
| i posones or nicroeffdl Jé‘?oaﬁng&aﬁlﬁéﬁm_ar er conpat i bl vviltp bg}?% %i ssues. [01011
Conpositions for rewuuriony sythgisnbaliden dpimrids capegliten SUEs HEPEST v
supposi tori es whi chiseafiy? Suldharml el siifonsb.xi ng t he conmpounds of this
invention with suitable nqop-irritating i pi D S Qe 1cBL,BDIS W as
cocoa butter, polyel®Mffl ené‘ggil 15 as“é?dq’gwglﬁ%gﬁt ory wax \/\)/{1icgéri1J are solid at
anbi ent t enper at ur erefiito dsicgyulatihaitoliaoelyivo endripsiidafioredhahbrgalt RER BPEY & el t i n

the rectumor vaginal &go\r%w 16800nd BlEASRphiE oA S bdlMBeredFOSRIRBREsterIfdP2 1 Sol i d
dosage forns for orala I i

nistration include capsul t abl coeaRil 1S,
powders, and granul iseude,] for xappls Jhesg da'a‘?%lgf{?mr B]?a‘?ﬁa,w‘ﬁéélya%cﬁp \%‘?C% ﬁ%{(])‘limd i's
mxed with at |eastc@6@ms BAids| partllady alanid, hmbib,;cydwemiamdelken@élppia@ﬁt or
carrier such as so,dla‘bllgh?gmraﬁ%gmoarme%] %g;he HOIRPASE Mol e Wan @) cafbobdd | €r'S or

ext enders such as st Ct'0S¥E, rose, gl ucose, mannitol, and
silicic acid, b) biauwsher s Esugfesasf, parisnlap gaierp iwslude formssy HEPRY | RO Hf0se,
al gi nates, gel atin,y pokyvi OulD¥aplitnaae, sucrose, and acacia, c)
hunmect ants such as cerol, d) disintegrating. agents, such »al =g agar,
cal ci um car bonat e, lgﬁht oFgeqom g dormy %W“&P%ﬂ'n?cge pé%le ,m%éegrr’ t gs?%"
silicates, and sodindfsin s iOMadk @rodeys afaieubmprundset the giesagt nvparensvider: as
paraffin, f) absorption, accelefato .SH QUBLIE FAsY P BORREY Wifh the
compounds, g) wettiHgTageRoE é’ﬁ% un%élfdl%gﬁgtg@tﬁpwe, l

issues of humans and lower animals with undue toxicity, irritation, allergic response,

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 “prodnig” refers to compounds that are rapidly transformed
in w‘fo to yiel& the parent compound ofthé above formula, for example by hydrolysis
in blood. A thorough discussidﬁ is provided in T. Higuchi and V. Stella, Pro-drugs as
Novel ljelivety Systems, Vol. 14 of the A.C.S. Symposium Series, and in Edward B.
Roche, ed, Bioreversible Cariers in Drug Design, American Pharmacentical
Association and Pergamon ?re%, 1987, both of which are incorporated herein by
reference. ) | ' h

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

herein, includes any and all solvents, diluents, or othér liquid vehicle, dispersion or
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cetyl al cohol and glycerol, monostearate, b) absorbents such as kaolin and
bentonite clay, and i) lubricants such as. talc, calcium stearate,

magnesi um stearate, solid polyethylene glycols,.sodiumlauryl sulfate, and
m xtiures thereof. In the case of capsules, tabl ets and pills, tl ? dosage
formmay also ,conprise buffering agents. [01031. Solid co 1’ Wes of a
simlar type may also be enployed as fillers in sof t" And hard filled

gel atin capsul es using such excipients as |actose or mlk SUYg spel | as
hi gh nol ecul ar WeYQW*=1Y yet hyl ene glycols and the Ii e The soI P 3osage
fortis of tablets, dragees, capsules, | l's, .an epar ed
with coatings and stsednfien aidse e %RYS %e?,ts d??éclnfcnaée'g egraéglggﬁﬁ%s wel |
known. i n the phar nggautddalatitds, sod tadden Julaicdnts aiihélylﬂmgﬁ Semdlt‘bﬁ%ll’ﬂ'/:“ bnt ai n.
opaci fyi ng agents and 3 04 J emmg nsg@&g&%g@g&g@%&g@:ﬂaﬁ@ﬁ@@man al so
be of a conposition dospgg o e active_ ingredient ,l .on;
preferentially, in Mattar(MawknPuphﬁhmg 60., Easton; P 4230 ﬂ%i?“g‘r%f’“s £7 Sial %(y ina

del ayed manner. ligie Pharfithmel bé}ﬁboﬁﬁcﬂﬁ@ﬁd kio@n Secknitpats fomthe prepampsios

i nclude polyneric substances ., apd waxes afie Rigste | ar
type may al so be enﬂeiﬁ‘;"fe@x%“f‘*f“"él"gyf%"e"gd’? c""m%‘od Eard‘L ?‘IgIa)ea eell atin

capsul es using such@muﬂt&ﬂﬁﬁmﬁ@a@m@&@@dﬂmﬁwy sndgurpblgiclogicaf effegtor y py
mol ecul ar wei ght pol gtrwyse mteracgljt Yig Q! &le%ﬁalstm& kéith aﬁlp MM:] co;ﬁb@lel&(ﬁ bf/the

conpounds can al so Be P M cr o encapsu at ed .one, or o

exci pi ents as not edplspageutical h@@ﬂ?ﬁ“d‘%%&b‘é’“ﬁ@?‘ﬁ‘ﬁgm bet"ﬁ P SooRf; %fg“é‘és
capsul es, pills, anngu&pulﬁgcmm 4" paafaidwhittt lhanc e ﬁgshﬂmde“;‘#?@lfl s such
as ent eri c coatings, release cq roI lin glagt]ala@,g ibd Ags wel |
known i h-the phar rrﬁ‘i?&liﬁb?cc“&‘i“e‘?lﬂ’ tamn&lﬁﬁt@éﬁogﬁg ar?sﬂ sol i ed%sa‘gle f or ns
the active conpound swmye; siseheadurdlxse@nmmthalﬁPPfefaWB«rfé“‘!l‘ﬁ%F‘I iFiEnEH=such as

sucrose, |lactose and . tagrsgs an gﬁ;‘g gg a&qulgsgrg{ﬁym&numks&adeﬁmse siestatds i n
normal practice, adéf'lll iona stances other than |nehrt dilyeRks a9

tabl eting |ubricant BO‘Hiwdd{%?“ﬂt aBlte EFlRpoa flfs SETRIANE magnesi um st ear at e
and mcrocrystal l'ing, g&h&ykvm oild Fuch Repearrs &il, maumpm, eafflowenpil, sgsame eihd
pills, the dosage forms an”‘ ri,s f L;ngsum

opt i onal | y cont ai n%‘i‘f'a?tli % gﬁogg?ggml <:?:la!g{nsfua %iy%o yds(g td on t hat

they rel ease the actihylelesiengt el Bratafesjgan r‘?P?ﬂﬂns)Pg"'ﬁ‘is é‘f%%ﬁ‘l“@ﬁ?“l‘“&‘/

certain part of the. | heahind Blordkdid Glgin©Rd, pobdhiter wits; ol ayredRmher
Exanpl es of enbedd mq conpositions vﬁlu
Ul

ich sed YoRric
subst ances and waxe&oltpgihy] alpsbels ged phgsphpe gngerts%lﬁﬁ Tl %%?%éﬁgﬁ%@glr‘na
adm ni stration of ac&ﬁamﬂamdqcmaé submasa;ommmm mlfatr: aws] rdpes ARG % WcBast es,

creans, |otions, gels er 0 A¥ehts, s¥ddhiag)t feveringPaidches.
The active corrponenf’ |%]Er§‘§rﬁg?§§d resleaéleé 35%]%? Ic?a%ﬂé c%n di ti onhﬁgmt B e

phar naceut i cal | y aceefinidy egeatar priservativetl 2bth pntinsidentt) ot 852 ®s Tor
buffers as may be r ‘ESIﬁHDE&&L ac RN Bt R ket shtherbriranRtor.ear  dr ops and eye
dr ops are |
} [0090} Uses and Fammlat:ons of Compounds of the Invention
[0091] As descn’bed in more detail herem, in general the’ present mventxon
_provides compcunds useful for the treatment of mﬂanunatmy or autoimmune
dlsorders and the treatment of prohfcratwe disorders ‘Witliout wishing to be bound
- by any particular theory, more generally, the compounds of the invention have been
. shown to mhibxt adhesion molecu]e expressmn such as E-sele.ctm and ICAM-1 on the
endothelial cell surface mduced by stimulation with mﬂammatoxy cytokmes Such
cell surface molecules play a cntlcal role for mﬂammatory cell infiltration and cell-

cell mteractmns within 1nﬂammatory and immune responsw The compounds also

reduce activation of the transcnptlonal factor NF-xB aud mhib:t the transcriptional



al so contenpl ated as being within the scope of this invention.
Additionally, the present invention contenplates the use of transdernal
pat ches, which have the added advantage of providing controlled delivery
of a conpound to the body. Such dosage fornms are made by diﬁgﬁhV%@% or

di spensing the conpound in the proper nedium Absorptlon en C

al so be used to increase the flux of the compound across: the skin. The
rate can be controlled by either providing a rate controlllggxqsmnmﬁfe

by di spersing theweewpseind in a polymer matrix or gel. [0106] also
be appreciated that the conpdunds and pharnaceuti cal ition f the
present invention C&anb&nﬁmmmﬂnatoedcme signpling\pag ™St ‘@ﬁ‘dggw (%%e%’

031057696 PCT/ US03/ 00:}lt %%a]@@%ﬁ%ﬁhﬁ mamasmﬂmtmmms and
phar maceuti cal conpd¥i af’g’ﬁs can formuj

th.or a
concurrently with, pvéregentmaly, S idsoiisaionehNF18, "SV\% plger lr'r‘nreepao er de5| r ed
t her apeutics or medl Cﬁl ngogc @%mt W%ﬁdtﬁu{h&ﬁpmmmeogffecm in

therapi'es (t herapeutl CS or procedures to e & GOS0l Pheds€Ti men
will take into accduhmmeisrad joprune fi5ordss P{r ed t &er ar?eutnl cs and/ or

procedures and the Jd@@”,wngttmnapeall o effect to be achl eved. It will also
be appreci ated that d J}?}r t hfsra%f%{l%%n th@mhﬁfx’fﬁﬁmﬁ%@ﬁﬂsﬁyﬁoaet&eﬂuamdmew ect

for the sanme disord ., an inventiv Q | b
adni ni st ered concur roenttohlyowm ﬂp alﬂldllthé)‘“ﬂ%?ﬁt"i‘d“c‘idn? HBIBEC‘HC nﬁ%t gl? y

anticancer agent), of, ww&@ﬁhﬁﬁmee%dpbﬁﬁemenwﬂwwmO'Qeefgcum’méefrﬁ# ol of

any adverse effects) 1071 'For _exa Esa&ggcgged% By hé&emcer
agents that may be u%@ﬂmg‘ﬁ"a“éf}ﬁﬁfhﬁm ﬁmhoﬁf ﬁw in p

ventive clgnpgi(m S, of the
present: i'nvention i nghikide B gmrey (E-Seladinotd TGO 1) foss e L #N¥w &% 80P es,
y-radiation, neutro;&? rg]wifa%'cniq rfn&’ i ?&ﬁﬁ%@@ovﬂe@msrmllomﬁerapy, proton i

t her apy, brachyt her cra |oact| ve IS t(% eS; edin N @ few,
endocrine therapy, Ho®Bogias résweﬂqée 2hP 8 fF‘E?PQ“ ?nt0 rf'erons,” 1 nter eukl ns,
and tunor necrosis f; &L&b‘imﬁJ r%agtg,,tflamaeﬁnbﬁtem)mtyhgapmtmbmxaogn@or cell

a

cryot herapy, agents o attenuate an ers Qi for B rQERh cs)
and ot her approved %%ﬁ‘m’%sﬁé‘fhai?é’@?‘i)t( %Clﬁé’gemf"h%r gﬁéﬁhﬁ?gut not I | mi.ted to,

al kyl ating drugs (r&aﬁéae@emw%;mmmhg;buamuwmdwaymmﬁdg‘bﬂ nigpEt

Mel phal an, |fosfamn de nfi et ab Qaﬁrdge’eaés S}Duﬁdhnae ralﬂlurdxgonl sts
and pyrintidine ant a‘tﬁ?ﬁ?ﬁ%‘?‘g 'gs%as ol bl Y

rcaptopurine, 5- or.o &f abil e,
CGenti t abi ne), spi ndlseleqms,sxmslw lgpyts nlﬁﬂla@%t?si’r‘e“ﬂ\?i‘“nﬁq"lg’g A 5 nor éﬁgﬁne
Paclitaxel), podophy}l.Qt Qs (fsbepbig St dednﬁﬂhﬁ,oéman ut:aaup,oalé’myhmms,

anti biotics (Doxorubicin,’ Bleonycin tomyei n 405,9&9%53@5 (fefurayist i ne,
Lonusti ne), inor ganlleyasqw@ﬁs (E&¥8pl a{hf’lfl\?/les’Car g’a atl n enzymes

(Aspar agi nase), and glmeme;sm(ﬂaﬁmmﬁcelnrdltﬁapﬂﬂﬂwe’e FI ut am de, and

Megestrol ), to nane For r &Q@ﬂ{ﬁhﬁaﬁkﬁé&oﬁmﬁﬁﬁﬁmmqﬂfodeat ed
cancer therapies se@mﬁ Thuf,/am&gng??nm gov/, L L5t L&A RRRs oved
oncol ogy dr ugs at the treatment of inflammatory or autmmmunean prolt eratlve disorders

- comprising administering a therapeuneally effective amount of | a compound of

la @), as descnbed herein, to a subject n need thereof In certain’ embodlments

formu
the inventive. cornpounds are useful for the treatment of rhieumatoid arthntls

vlcerative colitis/Crohn’s dlsease, central nexvous system diseases (CNS) such as

multiple sclerosis, systemxc lupus eryﬂlematosus, asthma, allograft reject:onlgraft
versus host disease (GVHD), psonas.ls, atoplc dermatitis, eczema, uticaria, allergic

* rhinitis, myasthenia gravis, dlabetes 1dtopathlc thrombocytopema purputa,
glomerulonephritis, cardiovascular dlsease and cancer.
[0095] It will be appreciated that the compounds and composmons, accordmg to

the method of the present mventmn, may be administered using any atount and any
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http://ww. f da. gov/ cder/cancer/dMlistfranie. htm and The Merck Manual,
Seventeenth Ed. 1999, the entire contents of which are, hereby i-ncorporated -
by reference. [0108] In certain enbodi nents,- the pharnaceuti cal
conpositions of the present invention further conprise one ﬁ‘{e ‘!T)gﬁ

addi tional therapeutically active ingredients (e.g., chenot ! 16 ¢
and/or palliative). For purposes of the invention, 36 04 Jul y 2006 WO

03/ 07696 PCT/ USO3wd dfidf6e t he term "Pal liative" refers to t r ROTIHSHUOIShat | s
focused on the relief of synptons of a disease and/or side effects of a

t herapeutic regi men,aldibf ddfsinR@tiof dff@tivevior mFaEamaofph&nmaM i aufoinyraune '

treat nent enconpasses l.er { Useahedutatd Qi ta@gus@m,dmsl ckness
drugs. In addition, %E‘ﬁib “evfglﬁglr,gmra %’?jﬁera y g&“’aurger;/1 can be used

pal I'iatively (that |rsf¢rstooaau@'m§n!@mswrpf%£ﬂﬂﬁtw Hbﬂ][“b‘b@F FE bt t‘é‘ﬁ‘i’édls’e 'g., for
shrinking tunors ang.t educibon: RheSeWSincdTheaBitg an Pfiimimatay dr ptdiemnsy Npt ons

of cancer). TREATMENT PITS [0109]..1n ot her enmho
i nvention rel ates t GeSROMRG ¢r dfsprder. %ﬁ%ﬁﬁa@ﬁf'}tfleq%eg gﬁm-i{m %&E:gfsr y%cng out

the methods in accordeﬁemi@omuﬁhpeaeewaﬁgmlqommvf@ﬂsubm@%Wlé?ﬂ&’w tehe

pharmaceuti cal pack. qﬁﬁ QRE aBht FPRS4 (gq%ﬂisgﬁfoﬁ, dnd h{eeﬂewth
one or nore of the |l?1eg°r(é |erc1J 4" ﬁa& °

armaceut i ca& Fvgpom t g}nsfof t he
i nvention. Such ki tsThaF@ﬂPemdéeﬁtb‘? jnyengon %‘%B‘e%]’lytf ulgied © 5 i'd  oral
forms such as tabl e%%e@fadﬁﬁi&&kﬁoﬂ&ndLﬁu&hntﬁokdotagar'afeembhxynidmﬁgudmsfomx number

of unit dosages, and ?)/ﬁrals i.ncl. ud.e E&gtgl ngpb\qhg &ﬁ@ao@ g&aﬁla@@drented

in the order of thei® ' ?J%Bhys Ry can
provi ded, for exanplie pauientihbe fratern Bfwill bﬂmmt®¢ Howgver fhgt ﬂ“bf"t"‘btial’\‘éf'saﬁ‘a‘ffk| ngs

or with a calendar insgfbo., zéh%&ﬂﬁdslﬂ&sto@%e%&tlxﬂ%ntfbﬁl@ﬂlbeaécimbyﬂehedule
in which the dosages can %

m ni st ered ter‘{;in +%$l}§ rg ? ?Qsages
or calciumdietary 9stgpgnepbsiian vahiphs sqope gt $3p PEFTE nct
fromthe dosages of tﬁeﬂﬁe uREMy &hsmmbﬁaévelcfamppmﬁcumnencmrmsmmﬂ drgd to

provide a kit in whic % g}g%}a{gc%%%cﬁl keﬁe ‘?‘%}%{e{ Q%Bﬁeat@&dd%@ewﬁtﬁ)‘?%ﬁc' ated

with such comai ner ($9" % Fce prescrl bedfﬂn}/
gover nent al agency diserder] &t hatigitst ¢fehe spemisf crepenng empleyed;he spspific gutposition

phar maceuti cal prodyg Iﬂ?y wgg&pbg@t&eﬁté‘ﬁ&h@@tﬁ saDial OB thelpytichiite gesfcy of
manuf acture, use or sa ed’f

uman: agdm ni st A 0] The
representative exampfreBiseaigh f°PGI°f??W“b\%“anﬁ‘éﬁ}fé’ge"tm@g%f}éc Sﬁl\%gfor %&
invention, and are ra@ployeattwmoﬁ of the @eatisdntdlugs tsadin dgelbwwstore@@?ﬂe@al | | mt
the scope of the i nvlgggl on ndg&gE?lbllgfeh%@&gqmo;sl‘&ﬁ%mn%ﬂk&]@almvent i on

and many further SRERLCPRIPES tion to those shown and
descri bed herein, widet, fecsmole, a@vdm@ntaﬂd Filmapse “Hiej Praggrcpiqeied P35 °% r om

the full contents Oﬁhégﬁbﬁlcg’oﬁédmﬁhonllﬂﬁﬂﬂﬂﬂ 0 @ardnian and L. Lunblrd eds., McGraw-
Hill Press, 155 173, 2001, which is mcorpoxated herein by reference in its entirety).
[0096] Furthennore, after formulatlon with an appropriate pharmaceutically
acceptable carrier in a desired dosace, the pharmaceutical compositions of this
invention can be admmlstercd to bumans and other animals orally, rectally,
parenteral]y, muacxstemally, mtmvagmally, intraperitonealiy, topically (as- by
powders ointments, or drops) bucally, as an oral or masal spray, or the like,
dependmg on the seventy of the infection being treated. In certain embodiments, the
compounds of the mvcntlon may be admlmstercd at dosage levels of about 0.001
- mg/kg to about 50 mg!kg, from about 0,01 mg/kg to about 25 megfkg, or from about
0.1 mg/kg to about 10 mg/kg of subject body weight per day, one or more times a day,
obtam the desired ﬂlerapeutlc effect. It will also be dppreciated that dosages
smaller than 0.001 mg/kg or grcater than 50 mg/kg (for example 50-100 mg/kg) can
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1-5 and- supps, EI Se\ﬂsﬁ'&m Gk Ra6R aPaﬁlahmgfeﬁdngag&& Th&lt@ﬂﬁihﬁctabﬁ&ﬂ@hfaﬁlﬂs"
vol s 1-40, John WI gélf ﬁ{; Sons, {Advanced

Organi ¢ Chemistry", o & 2 53sile W‘ﬁ“@@ 5‘?11'61‘“’%0 "%pe"ﬁ\?é' rﬁ)rﬂisml\w T ARG Lar ock
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this i nvention can be various nodi fi catl OEI ?ﬁdo t hese
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the art having regagéhd, Fixed dlisSre dnetionsllyretployed as a solvent or suspending medium.

For this purpose any bland fixed oil can be employed including. synthetic mono- or

diglycerides. In addition, fatfy acids such as oleic acid are used in'the preparation of
mjectables. ' ‘ ‘
[0099] The injectable formilations 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 injéctable medium prior to use. '
[0200] " In order to prolong the effect of a drug, it is often desirable to slow the
‘absomtio'n of the drug from subcutaneous or intramuscular injection. - This may be
acconiplished by the use of a liquid 1suspensi-0n or crystalline or-amorphous material
with poor water solubility. The rate of absorption of the drug then depends up-ou its
raté of dissolution that, in turn, may depend upon crystal size and crystalling form. -
Altematively, delayed absorption of a parenterally administered - drug form is

3



38 04 July 2006 WD 03/057696 PCT/ US03/ 00366 [0115] The starting materials

I nt er medi at es, and

conpounds of this invention nmay be isolated and

purified using conventional techniques, includi [ [

urif _ _ _ , ing filtratio
dhstlllat!on,_crystalllzatlon, chr omat ogr aphy, a%d the.likeh’They ma
characterized using conventional nethods, including. physicaf4$4kf

spectral data. [01161 1) Exénpl ary Conpounds 10117] Cértain exenpl ary

-G
IJ

conpound ' ' [
npounds of the |nv§§%%on are listed bel ow and are referr pgrtishsMses

conpound nunmber 3¢

2805894 , \ \ (IC 40

4(1C403)\ ~ N ~ NN

0)H2. HN, T . 6 .
e vy e adimg b b AN G i

forms are made by forming microencapsule matrices of the

polymers such as polylactide-polyglycolide. Depending upon the ratio of dg to

polymer and the nature of the ﬁarﬁcular polymer employed, the rate of drug release
can be controlled. Examples of other biodegradable polyméis include
(poly(orthoesters) and poly(anhydrides). Depot injectable formulations are also -
prepared by entrapping the drug in liposomes or microemulsions which are
compatible with body tissues.

[0101] Compositions for rectal or vaginal administration are preferably
suppositories which can be prepared by mixmg the compounds of this invention with
suitable non-irritating excipients or carriers. such as cocoa butter, polyethylene glycol
or a suppository wax which are solid at ambient temperature but liquid at body
temperature and therefore melt in the rectum or vaginal cavity and release the active
compound. ‘ |

[06102] Solid dosage forms for oral administration include capsules, tablets,
pills, powders, and granules. In such solid dosage forms, the acti{rg compound is
mixed with at least one inert, pharmaceutically acceptable excipient or carrier such as
sodium citrate or dicalcium phosphate and/or a) fillers or extenders such as starches,
lactose, sucrose, glucose, mannitol, and silicic acid, b) binders such hs, for example,
carboxymethylcellulose, aiginates, gelatin, polyvinylpyrrolidinone, sucrose, and
acacia, ¢} humectants such as glycerol, d} disintegrating agents such as agar--agaf,
calcium carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium
carbonate, €) solution retarding agents such as paraffin, f) ai;:sorption accelerators
such as quaternary ammonium compounds, g) wetting a;gcntS such as, for example,
cetyl alcohol and glycerol monostearate, h) absorbents such as kaoliﬁ and bentonite
clay, and i) lubricants such. as talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium lauryl sulfate, aﬁd rﬁixtures thereof. In the case of
capsules, tablets and pills, the dosage form may also comprise bufféﬁng agents. -
[0103]}. Solid compositions of a similar type may also be employed as fillers in

be
ts and

I'cated. ER-I1tStructure 1805600 NH2 (1 C375)N HNvN

. 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 dosagé
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

phiarmaceutical formulating art. They may optionally contain opacifying agents and
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can also be of a composition that they release- the active ingredient(s) only, or
preferentially, in a certain part of tﬁe intestinal tract, optionally, in a delayed manner.
Exaniples of embedding compositions that can be used include polymeric substances
and waxes. Solid compositions of a similar type may also be employed as fillers in
soft and hard-filled gelatini capsules using such excipients as lactose or milk sugar as
well as hi gh molecular weight polethylene glycols and the like.
[0104] The active compounds can also be in micro-encapsulated form with
one or more excipients as noted above. The solid dosage forms of tablets, dragees,
capsules, pills, and granules can e prepared with coatings and shells such as enteric
coatings, release confrolling coatings and other coatings well known in the
pharmaceutical formulating art. In such solid dosage forms the active compound may
be admixed with at least one inert diluent such as sucrose, lactose and starch. Such
dosage forms may also comprise, as in normal practice, additional substances other
than inert diluents, eg., tableting lubricants and other tableting aids such as
magnesium stearate and microcrystalline cellulose. In the case of capsules, tablets
and pills, the dosage forms may also comprise buffering agents. They may optionally
contain opacifying agents and can also be of a composition that they release the active

" ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally,
in a delayed ‘manner. Examples of embedding compositions which can be used
include polymeric substances and waxes. E
[0105] Dosage forms for topical ot transdermal administration of a compound
of this invention include ointments, pastes, creams, lotions, gels, powders, solutions,
sprays, inhalants or paiches. The active component-is admixed under sterile
conditions with a pharmaceutxcally acceptable carrier and any needed preservatives or ‘
buffers as miay 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 fo increase the flux of the compound across
the skin. The rate can be controlléd by either providing a rate controlling membrane .
or by diépersing 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

ta
th



16 806011H2 HN, f

LI~ 11 NH2 17 17 805970N\N \ - / \ / HHIi 18 H2 18

805972 H HN N 19 805997H2 H SMe 41 04 July 2006 WO 03/1157696

PCT/ US03/ 1IN1366 20806010H2 /" H HN Ove 21806014NH2 H H NT 22806094H2 TBS |
\' / NHHN ,N NH2 23806095HO / H H 24806097Bo N-Boc TBSO N &P.f l)l(\l‘zodg- Boc
: : ‘ u

——— Ceew

WO 03057696

i el

PCT/US03/00366

combination therapies, that is, the compounds and pharmaceutical composmons can
be formulated with or administered concurrently thh prior to, or subsequent to, one
.or more other desired therapeutics or medical procedures. The particular combination
of therapies (therapeutics or procedures) to employ in a combination regimen will
take into account compatibility of the desired therapeutics and/or procedures and the
desired therapeutic effect to be achieved. It will also be appreciated that the therapies
employed may achieve a desired effect for the same disorder (for example, an
inventive compound may be administered concumrently with another anti-
inflammatory agent or anticancer agent), or they may achieve different effects (e.g.,
control of any adverse effects). -

{0107] For example, other therapies or anticancer agents that may be used in
combination with the inventive compounds of the presént invention include surgery,
radiotherapy (in but a few examples, y-radiation, neutron beam radiotherapy, electron
beam radiotherapy, proton therapy, brachytherapy, and systemic radioactive isotopes,
to name a few), endocrine therapy, biologic respoﬁsé modifiers (interferons,

interleukins, and tumor necrosis factor (INF) to name a few), hyperthermia and

" cryotherapy, agents to attenuate any adverse effects (e.g., antiemetics), and other

. approved chemotherapeutic drugs, including, but not limited to, alkylating drugs

(mechlorethamme chlorambucil, Cyclophosphamide, Melphalan, Ifosfamide),
annmetabohtes (Methotrexate), purine antagonists and pyrimidine antagomsts (6-
Mercaptopurine, 5-Fluorouracil, ~Cytarabile, Gemcitabine), spindle poisons
(Vinblastine, Vineristine, Vinorelbine, Paclitaxei)‘,; podoph){}lotoxins (Etoposide,
Irinotecan, Topofecan), antibiotics (Doxorubicin, ,‘Ble‘o_'mycin, Mitomycin),
nitrosoureas (Carmustine, Lomustine), inorganic ions (Cisplatin, Carboplatin),
enzymes (Asparaginase), and hormones .(Tamqqgiféﬁ, Leuprolide, Flutamide, and
Megestrol), to name a few. For a morg mmprehensﬁg diséussion of updated cancer
therapies- see, htip://www.ncinih.gov/, a list of the FDA approved oncology dmgs at
http:/fwww.fda.govicder/cancer/druglistframe.htm, and The Merck Manual,
Seventeenth Ed. 1999, the entire contents of whicﬁ are_hereby incorporated by

reference.

'[0108] In. certain embodiments, the phannaccutlcal composmons of the

present invention further comprise one or more addmonal ﬁxe:apeutically ‘active

- ingredients (e.g., chemotherapeutic and/or palliative). For purposes of the invention,
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the term “Palliative” refers to treatment that is focused on the relief of symptoms of é
disease and/or side effects of a therapeutic regimen, but is not curative. For example,
palliative treatment encompasses painkillers, antinausea medications and anti-sickness

“ drugs. In addition, chemotherapy, radiotherapy and surgery can all be used
pa]liaﬁvely (that is, to reduce symptoms without going for cure; e.g., for shrinking
tumors and reducing pressure, bleeding, pain and other symptoms of cancer).

TREATMENT BITS
[0109] In other embodiments, the present invention relates to a kit for
conveniently and effectively carrying out the ﬁemods; in accordance with the present
invention. In general, the pharmaceutical pack or kit comprises one or more
containers filled with one or more of the ingredients of the pharmaceutical
compositions of the invention. Such kits are especially suited for the delivery of solid
oral forms such as tablets or capsules. Such a kit preferably includes a number of unit
dosages, and may also include a card having the dosages oriented in the order of their
intended use. If desired, a memory aid can be provided, for example in the form of
numbers, letters, or other markings or with a calendar inserf, designating the days in
the treatment schedule in which the dosages can be administered. Altématively,
placebo dosages, or calcium dietary supplements, either in a form similar to or distinct
from the dosages of the pharmaceutical compositions, can be inclided to provide a kit
in which a dosage is taken every day. Optionally associated with such confainer(s)
can be a notice in the form prescribed by a governmential agency regulating the
manufactire, use or sale of pharmaceutical products, which notice reflects approval

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

EQUIVALENTS

[01101 ' 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
gnibddiments thereof, in addition to those shown and described herein, will become
apparent to those skilled in the art from the full conténts of this docurnent; including
the examples which follow and the yeferencés to'the scientific and patent literature
cited herein. It should further be appreciated that the contents -of those cited
references are incorporated hérein by reference to help illustrate the state of the art.
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[011X] The following examples contain:_.i_mportant additional information,

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

its various embodiments and the equivalents thereof.

EXEMPLIFICATION
[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 considéred 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. Aliematively or additionaily, 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 varety 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), Sig’ma (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-Organiq Synthesié", vols 1-17,
John Wiley and Sops, New York, NY, 1991; Rodd 1989 “Chemistry of Carbon
Compounds”, vols, 1-5 and-supps, Elsevier Science Publishers, 1989; “Qrganic
Reactions”, vols 1-40, John Wiley and Sons, New York, NY, 1991;. March 2001,
“Advanced Organic Chemistry”, Sth 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 Vto,ﬂles_é schqlmes can be
made and will be suggested to a person of ordinary skill in the art- having regard fo

this disclosure,
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[0115] The starting materials, intermediates, and compounds of this invention

may be isolated and purified using conventional techniques, including filtration,
distillation, erystallization, 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
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{0118] it Experimeital Pr ocedm'es
[0119] As described above, the present invention prowdas novel deazapunnes

having formula (@) as described above and in certain classes :;m_dl subclasses herein.
The syntliesis of several exemplary compounds is described in detail below. It will be
appreciated that the methods as described herein can be apphed to each of the
compounds as disclosed herein and equwalents thereof. Addltlonally, certain reagents

and starting materials are well known to those skll_led in the art. Although the
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following examples describe certain exemplary compounds, it will be appreciated that

the use of altemate starfing materials will readily yield other analogues encompassed

by the invention.

[0120] General Reaction Procedures:

[0121] Unless mentioned specifically, reaction mixtures were stired 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 safurated solution of
brine. On occasions where the product' containing extract was deemed to confain
residukal oxidants, the extract was washed with a 10% solution of sodiuxp sulphite in
saturated aqueous sodium bicarbonate solution, prior to the aforementioned washing
procedufc. On occasions where the prodﬁct containing extract was deemed to contain
res{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 citdc 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

- magnesjum sulphate, thien 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, chrdmatographic 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: )
N_HCOzEt NHCO,EL
7 c—¢
HN N, N NH
B 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.

Rz

[Gl"S] Dry HCl (gas) was bubbled through a 2 M solution of nitrile (R':-CN)
n ethyl ethcr contammg l mole equivalent of ethanol at ~10 °C for 1-2 hours. After
stmmg from addlhqnal an 11our to ovem1ght at room temperature, nitrogen was
bubbled through to purge excess HCI gas and ether. The remaining shury or
suspension was ﬁltered washed with ether three times and then dncd under vacuum
to give the oorrespondmg ethyl imidate hydrogen chloride. ' ) ’
- [0129] A nuxture of 1 (1 mmol) and the ethyl 1m1date hydrogen chloride (1.1
mmol) in5 mL of ethanol was heated at 65-70 °C untll reaction was completed (1.5h
o overnight). The m1xturc was cooled to room temperature, dl]uted ‘with 20 mL of
water, stirred for 30 min., filtered and washed with water. The cake was collected and

dried under vacunm to give the desired product 3.
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As descri bed above,
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\' N\ /NHN, NH 3S0IC415N~ NH2 N N F H N ~x NH

t he present invention provides novel dea%
i: :

WO 03057690 PCTE/USO3/AHI6G
N'Hz j NH2
| / \N i / \I\l
— or — . HI
NYNH ’ NYNH ’
Ry Ry
4
{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.
NaHCO; 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 Na:SOy, filtered al{d concentrated to give the desired product 4 as free
forn. 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,
c— N
N, NH
OFt
5
[0131] " A mixture of 1 (300 mg, 1.3 mmol) and tetraethyl orthocarbonate (2.6

mmol) in 10 mL of acetic acid was stlrred at room temperature overnight and reaction
was completed The reaction mixture was concentrated under reduced vacuum and
the residue was diluted w1th sat. NaI-ICO;, extracted with EtOAc, dried over NaxSOa,
filtered, concentrated to give a browmsh sehd. This sohd was dlssolved in 24 mL of
HgO-MeOH (1 1} solution contammg 1.2 4 of KOH and héated at reflux for 2.5 h.
After coohng to Toom temperature, the mixture was exlracted with EtOAc. The
extracts was, washed with water, dried’ over Na;;SO4, filtered, coneentrated and the

product was purified by chromatography (10% MeOH EtOAc) to give 5 (45 mg,
16%).
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starting materials are well knowh to those skilled in the' art. Al though the
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[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.), BN
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%).



82 04 July 2006 WO 031057696 PCT/ US03/00366 [0125] Unl ess nenti oned
specifically, chromatographic purification refers to flash colum

chromat ography on silica gel, using a single solvent or mxed solvent as
eluent. Suitably purified desired product containing elutes yer §&iﬁb' ned
and . concentrated under reduced pressure at an appropriate t@‘frb‘g?’
(generally less than 45C) te -constant mass. [0126] Experinentals for
Certain Exenplary Conpounds: NHCOREt NHCO2Et [0127J In certain enbodi ments,
conpounds 1 and 2WRepESM¥6epared according to the procedure BfTHEHNPE C. :
Smthy, B. H; Mntgonery, J. A; J Og Chen.- 1973,38,613-5. Y, NH R2 3
[0128] Dry HCI (gas) was bubbl ed through solution of nitrite (R2-CN)
in ethyl ether containing I nole equi valbéimet hanol at -10 C for 1-2 '
hours. After stirring from additional an hourgto overni ght at room
tenperature, nitrogen was bubbled through fo purge excess HCl gas and
ether. The remaining slurry or suspension s filtered, washed with ether
three tines and thet[n1d4]| ed lmmdeblummﬂﬂ(mguﬁ”gmmbmﬁéll(mmqﬂ‘esﬁp(é‘?WF)gt'et hyl

i m date hydrogen chl,Qg ; fin AEhD. 3and) hlige 86 hyl
i m date hydrogen chlygr(; da% ‘%9%%%1 dﬁﬁtg&tﬂﬁﬁ’ﬁ oaol‘%%c(ano v%/asrkq?leat gd at

65-70 C until react nmfmdc@ﬁﬂf’@ltnééaﬂ(‘I’“Safel?'lacedc‘{ﬁlﬂb‘\f‘gr‘ﬁlﬂb"rfﬁ“ OnFREMIEYEE Uur e was
cool ed to room t enpgy Rk HaSvarrsbia kd 130 6C maﬁhc%ﬁbw&ire@&uon mtcemplemrﬂhe atibor - 30

mn., filtered and washed d.aedr sgied ~

under vacuum to gi vE*L9HERC E‘glé‘iltpé%efél 38%"& ?%Calg??\(l)@i? %’8% V@ 037057696 N

NH ' R2 Xn O . HY), dilutedl with[ENAcRPS0 mL) and then warmed to rt. The resulting suspension
mixmure was filtered through celite washing with BtOAc until fhe product was no

' ionger detected. The filtrate was concentrated and the product was purified by
chromatography (15% and 30% EtOAc-hexanes) to provide 8 (29 g, 75%).

\ - 4 '\'\
N@ - or R\f:l'/N

[0135] Methanesulfonyl chloride (10.1 mL, 1.2 eq.) was added to a solution of
$ (27.0 g, 109 mmol, 1.0 eq.) and diisopropylethylamine (57 mL, 3.0 eq) in
dichloromethane (250 mL) at ¢ °C during 5 min. After stu'rmg additional 15 min,
morpholine (14.3 mL, 1.5 eq.or cyclic or acycli;: R’R”NH) was added to the reaction
mixture and stirred at room tgmperature ovemight. The mixture was poured into satf.
NaHCO; (100 mL) and water (20 mL), the separated aqueous phase was exn'acted

J ' with 4x50 mL of EtOAc. The combined organic phase was dried over N32804,
filtered, concentrated and the product was purified by chromatography (1 5% to 40%
EtOAc-hexanes) to provide 9 (34.0 g; 99%).

N m—SnBua o or R'\‘l:l/——O':'}—énBu;;
\) Boc . ) R“A boc
[0136) Method A: To a solution of diisdpropylamine (17.0 mL, 1.2 ¢q.) in
THF (350 mL} at ~78 °C was added nBuLi (2.5 M in hexanes, 48.6 mL, 1.2 eq.) over

86



PCT/ US03/ 110366 4 [0130] A solution of 3 (1 mml) in 2.8 nL of 57% H

(ag., 20 mmol) was heated at reflux until reaction was conpleted (12 -20
h), The m xture was cooled to 0O C, slowy diluted with 5 N NaCH sol ution
(19 mmol) and then with 1 nmL of sat. NaHCO3 to pH 9. The rlﬁfltl?@}‘gxture
was extracted with either ethyl acetate or ethyl acetate/T unti |
extraction was.conpl eted. The conbi ned extracts was dri ‘el over Na2SO4,

filtered and conca;at Sﬁl’ﬁ’g to give the desired product 4 as ff-@ﬁu:iugff?(ﬁép

Washi ng t he product WMih et hyl acetate resulted in a better purl

necessary I certal fisa B H%e HueRRBL LOLTAL -t BRAUFER 2 L o1

cooling the reaction ure to room erature with

wat er and drying theaf@U'PIP@’@lSé‘H°°WW%W@@)W@°¢W“R‘FWW@@G@M*O'IW Elppd CEt 5
[01|3)1] A TOX;Er ef of alsto(ua&{)ofmgszé 181 Eﬁﬂbl))m&Hﬂ(ilﬁhﬂ@%b%h‘od&&édh@%{nlﬂﬁﬁtﬁt ﬁt(Z g
mol ) in of acet.ic ire g _overnight an
reacti on was conpl et 5?'}’?@ Fléealﬁuﬁl%mﬂﬁ ‘g;néé"%?ﬁ egdﬂﬂ'&eﬂﬁ
reduced vacuum and mxhendrtbsuﬂhkcwal:ﬁ oL m-‘edl)\mas mtrgdated. NbhdHGEEByre waststiedt ed
with EtOAc, dried ovgg M%roomft&rhﬂegfu%jand%%@%g @fsﬁdNﬁRnQﬁdggT%t bygwni sh

solid. This solid was dissol ved. in g ion
containing 1.2 g of sWteéﬁﬂi‘eﬂ’ééPaéﬁwﬁe’ﬁﬁéﬁdu‘%ﬂ‘fwoozmg ofy ! ‘O‘W t'@e cegbirddng to
roomtenperature, thepailt phasd @aswiisd ovdr MNACHIORIfiwtel Neolitetlfied ahl) @he @¥dubEwdsS Was

bt odact was pur i 11 o igrd A Vb Al (5t EERRREELEarue sl B o
16% . 84 04 July 20865% 03/ 057696 NVRH OF3 PCT/ USO3100366 6 [0132] A

solutiop of 1 (203 r{mano 88 mh)s his tdabtioh UAE 96 Elded ROy TolicRviddthe YRS
heat ed at- 70 C for cooled to nomte erature concentrated and the

residue was dil ut eBm%Fqlﬁs%PsemFmeRaﬁ" BISEpM %t OAc (10 nl). The
separ at ed aqueous phase was extracted wth 4x10 nL of Et QAc and the
conbi ned organic |layer was dried over §2804, filtered and concentrated to

give a yellow solid. This yellow solid kagRgd With 3 i of
pol yphosphoric acid, heated at 200 C f and cooled to room
tenperature. The reaction m xture was car ef gl y quenched vmth sat. NaHCGO3

11
[0138] Compound 11 was prepared from indole-l-carboxylic acid tert-butyl
ester in 86% following the same procedure for the preparation of 10 from 9.

Raa
ﬂ\ D N SnBuy
SN

Rap

Boc
12
[0139] Compound 12 was prepared from mono- or di-substifuted indole
following similar procedures for the preparation of 7 and 10.
NH,
R3a 2
[\ = W / \
N m——iea
R
‘ 3" H NYNH
Rz
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 {(CeHs)sPlsPd (0.1 eq.) in degassed DMF (1 mL) under nitrogen with or

87



(80 mM) and extracted with 4x20 nL of Et OAc. The conbi ned organic | ayer was
dried over Na2SO4, filtered and concentrated to give a brownish yell ow
solid. This solid was dissolved in 5 nL of 57% H solution and heated at
110 C for 12 h. After cooli ng to roomtenperature, t he reacM_‘?lg r,ﬂiﬁ(é\lure
was carefully poured into sat.” NaHCO3 (60 m) containing 3 ¥

and extracted with 4x20 nlL of - Et OAc. The conbi ned or'ganic | ayer was dried

over Na2S04, filt concentrated and the product was b4 g,by
chr omat ogr aphy (5 \8 ?ﬂo %80% Et OAc- hexanes) to give the desi rﬂﬁmgr(’) u{:

(132 ny, 46%for 3 s i N.h G mgtcgglga Rf robmt hyI
i ndol e- 5- car boxyl| at'&" ("‘B%"Coi§go “’ﬂgo"r"f hfag% ththlelE, ((]:Bgr%% elg‘oon [ n% i and
7-carboxyl ate), ~ di -temystuyd and canggnbetehunder high vepuun. Phedes idne weg difyted %saﬁt

eq.) and DV (0. 1 Geic, 3Sehnd 0T H PR S
e

t enper ature overni reacti on m xture ench n of sat
NaHCO8 (350 ni). %%@MP%I? é&“aﬁ\ﬁ‘gg‘ﬁ% HeSgere “"ts“gg"ﬁ o %% %Xgﬁ‘gdgdr “!"?h Et OAC.
The conbi ned organl;ﬁasahaﬁﬁea\a&rE@S@eﬁheatawowndrateﬂeﬂ}?m%ﬂmw@ﬂd’ﬁ fied by
chr omat ogr aphy (5% 10% {EE?A% ?@@gﬁs@@g ,Q\ﬂ;ecjgmzdlgrg@cg,g 100%9. 85 04
July 2006 W0 03/ 0578 “E%“P?‘ R éf? 01341 To a solution of 7 (42 g,
152 mmol ) in dichl ororret hane (400 nm.) at - 78 C was added a 1 M sol ution of
Dl EAL-H i n tol uene. (460 m 3.0 eq ) d||r|pn 30 _mnof pnvin The :00|ing
bath was repl aced .wi § {Componnd #¢ T eaushlR ok 13 o wds g and| war ned
to -30 C and TLC sho was conpl eted. The reacti S qqenched
wth careful additio @B%@’Cjﬁ%g' m., 9.0 eq.) -and water 0%33“ D eq.),
diluted with EtOAc. (150 nL) and tfhen warned to rt The res’q{msus pensi on
m xture’ was fil tered'through cel ijfte washing with EtOAc unti| the product

was no ; | onger detec Hrate was concemtzr atéd angImNMRpr oduct was
purified by chromat gra{) y (15%|and 3 ) to provide 8](29 g,
759 . or 9 101351 t hanesul f onyl 1 2 eq.) was added to
a solution of 8 (270 g, 109 mml, 1. .)NaN opropyl et hyl amjne (57
m., 3.0 eq.) in dichloronethane (250 nL)- at TJ’ durilng 5 min. Afte
stirring additional 15 mn,

806014 | Ne N | 287.3 (M-H)
N AN
’ NYNH
306006 316.3 M-H)
805985 Hz 278.3 (M+H)
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nor pholine (14.3 m., 1.5 eq.or cyclic or acyclic R R'NH was added to the
reaction mxture and stirred at roomtgnpenture overnight. The m xture was
poured into sat. NaHCO3 (100 nL) and water (20 nmL), the separated agueous
phase was extracted wth 4x50 m, of EtOAc. The conbi ned o\rﬂg‘g?i C M] se was
dried over Na2SO4, filtered, concentrated and the product T ed by
chromat ography (15%to 40% EtQA¢-hexanes) to provide 9-(84.0 g, 99%. or

R~ N j~"}-Sn6ua R' Boc 10 [0136) Method A: To a solution IIS(BIO 66
di i sopropyl am ne WePHGH, 1.2 eq.) in THE (350 nmL) at-78 ok At LA
nBuLi (2.5 Min hexanes, 48.6 nL, 1.2 eq.) over 86 04 Jyly 2006 10576%

PCT/ US03/ 00366 a 15 nin [B03984 anfl the reacti on)t# xt uf e 4%s3 ¥ied fand
warnmed to roomtenperature after}rengV® 3 gool i ng bath. The reaction
mx ture was cool ed back to -78 Cjand | upn of 9§ (32 g, 101 1) in
TIE: (120 mL) was intfoduced by cannul ati &h anguNi ng 15 min. The resu| ting
m xture_was stirred and warned to|-20 C during|15 m#fa and then Bu3ShCl -

(31.5 L, 1.15 eq.) was introduced. i e was sf{irred and warjred to
roomtenperature and powed-into—H-sat 4 30 raf ed
aqueous. phase was extract h $x100 e ‘conbl'ne orpanic

phase was dried over Na2SO4, filtéred hd t he product was
purified by vacuum chfomat ography| (5% ¢ anes) to provide 10
(55 g, 89%. [0137] Method B: This reacti o al sojcarried out by

follow ng the same protocol as that used fQr 1he preparation of 15 from
14. SnBu3 N hoc 11 [0138] Conpolind 11 wa$§ pfepared firom

i ndol e-1,- carboxyl i c atTd gfEggoburtyl ester in 8G%f ol | 0 26g3 (Nerpne
procedurefor the preparati on of 10 f /~A\SnBu3|// -N Ri b hocjl12
[ 0139] Coripound 12 wag prepared fgom or\ dit substi tuted indol e
| Hg
S05971 N 13543 (M+H)
3 \'_N
H
Dj
505996 | 2N "HNMR
\ ° .
N \
Y
SMe

BT T NMR
805639 o':j - Y
g AC379) A




following simlar procedures for the preparation of 7 and 10. ' NH2 R2 13
[0140] A m xture of 4 (0.4 mol, 1.0 eq., or 2 or.5 or 6), 10 (1.6 eq., or
11 or 12) and [(C6H5)3P]4Pd (0.1 eq.) in degassed DMF (1 nli) under
nitrogen with or 87 04 July 2006 WD 03/057696 PCTI USO3‘10036@ tg{ﬁfﬁ K2C03
(1.0 eq.) was heated at 110 C for 18-28 h, cooled to room t 11’\#5?’ e and
concentrated under high vacuum The residue was dilutéd with sat. NaHCO3

(10 nL) . and Bt OAc e_separ at ed aqueous. phase was extract ed, Yitdhsmobds OAC
mul tiple tines un‘%’?w'f‘ﬁ%rge was no product detected. The conbi nelk'b%{rugani C

phase was dried over 2S04, filtered and nnnngg;_p%ﬁedWWas
purified by chromatopgraphy (5% ol; 10%VEOH Et OAc)_£ 0’ |gi ve sir4d
60 7.4

product 13. Conpound #St rﬁhgh e of {1 “#Nor| I C #)or/and 'IjI NWR
N NH

| C 400NH2ZH NMR N N H MHI~\ N NHN 'NH

806006NH2316. 3 (M H)-| H Nc §ds) H'NTN

Ne [ 425.2 (M-H)

spesae,
806007 . \

Hz "H NMR

. Nt
805976 o(\j \ ¢

R Ha "HNMR
o~ N
805975 C(\)N 'Y

2| "HNMR

30599 | d_J 7\

R JFe | 3933 (MFH)
806011 o[:jl p\;\ \ 4

"H NMR

805970

90



805985H2278. 3. (M+tH) HN 88 04 July 2006 WO 03/ 057696 PCT/ US03/ 00366
805984N'2292. 3 (M+tH) H HM 806002"z 306.3 (MtH) I\ ~ HN N 805969"s 326.3
(MtH) NI H HN 6N 805971H2354.3 (MtH) N H Hz 8059961 H NVR N/ H HN SMe
HzH NVR 805639 (I C 379) 89 04 July 2006 WO 03/057696 PCT/ USOE’% ?1?]3%806

WO 03057696 PCT/USH3/00366

805972 ol/\j ban

M| 453.3 (ML)

| 469.2 (M-H)

805997 ¢ N \ 7
Hg
SMe
- W, | 455.3 QM+H)
soso10 | d_J I\
| Hg
OMe
809189 Nz TH NMR
H N—‘NH
T R
809190 A H NMR
N N
H N\TNH
809191 o f" "H NMR
@
H NTNH )
800192 | e | A NMR
N—d N
H N.. NH




NH2 805895~N\ H NMR of i /N (1C 405)" HN
) IN NH2  806007N 425.2 (M H)-
EzsgggsH(ZHmtli)NngggﬂGLN}\n/NH Er;; Hﬁg NVR 805975\ N/ H H H2H NMVR (8055%9N HH
. 805970 H HN 90 04 July 2006 WO
03/ 057696 PCT/ US03/ 00366 H2453.3 (MrH) 8059 4
53. 720f k\ H HN N H -
; N H2E6951 2608 P

i -

wo 03/05'_:’696 PCTIUS(BIH(B(»G
809193 — e "‘HNMR
N7 Sy
MeO N =
H NTNH

0
TBSO N
Boc
14
[0341] To a mixture of 8 (S-hydroxymemyl-indole—l-carboxylic acid tert-
butylester as an example, 24.4 g, 98.8 mmol), EtN (41 mL, 3 eq) and DMAP (1.2 &,
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. NzHCO; (200 mL) and the separated aqueous layer
was extracted with 3x50 mL dichloromethane. The co:mbinecl organic phase was
dried over Na;SO,, filtered, concentrated and the pmduct was purified by vacuum
chromatography (3% FEtOAc-hexapes) to provide 14 (5-tert-butyl-dimethyl-
silanyloxymethyl)-indele-1 -carboxylic acid tert-butyi ester) as a colorless oil (33.9 g,

95%).
=
N
1B50” & O:,}_S"B""
~ Boc '
15
' [0142) To a solution of 14 (5-tert-butyl»dimethyl—silanyloxymethyl—indole—1-

| carboxyhc acid fert-butyl ester as an example, 33.5 g, 92.7 mmol) in THF (650 mL)
below —72 °C was added fBuLi (63 mi, 1.7 M pentane, 1.2 €q.} dropmse over a
period of 45 min and stirring was continued for an additional 40 min. The resulting

_brown solution was briefly warmed to =60 °C and then cooled back to below =72 °C.
Bu;SnCl (31.6 mL, 1 3 eq.) was then mtroduced to the reaction fnixture 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 was dried over Na;SO4, filtered, concentrated and the product was

purified by vacoum chromatography (hexanes) to provide 15 (5-(ter -t-butyl-dimethyl-



805997\ HN SMe H2455.3 (MtH) 806010\ \ H HN Ove 809189N H NVR\ \ / N H N~
NH 809190\ \ rNMR HI N N NH 809191r,,e0,"~H NVR H N NH 809192' HNMR N NH
91 04 July 2006 WD 03/057696 809193 PCTIUSO 3 /110 3 6 6 H NVR 14 (01411
To a m xture of 8 (5-hydroxynethyl-indol e-1-carboxylic acid 6 t-

butyl ester as an exanple, 24.4.g, 98.8 mmol), Et3N (41 ni, 3 ‘ié‘."}’z%ﬁd DVAP
(1.2 g, 0.1 eq.) in dichloronethane (185 nlL) was added TBSCI (23.1 g, 1.5

eq.) at_room tenperature and the resulting m xture was stirge )i ght .
The reaction msnigaﬂjé??&(ﬁ(gd with the addition of sat. NaHCO3 'E%%rlfﬁﬁpand

e S Al e e e T R kTt SRS Uell oAbl Rinisel hane-
colorless oil (60.6 g, 100%).

NH»

-
; A
TBSO” MN
H

Ny NH

T

{0143) A solution of 15 (5<(tert-butyl-dimethyl-silanyloxymethyl)-2-
tn'buty]sténnyl-indole-l-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 2 solution of 4
(R:=Me, 8.51 g, 31.0 mmol), Pd(PhsP)s (3.2 g, 0.09 eq.) and EGN (26 mL, 30eq)in
DMF (100 mL) with or without K,COs (1.0 eq.) at 110 °C under nitrogen atmosphere.
The resﬁlting mixture was sticred for 20 h, cooled to Toom temperature and
concentrated. The tesidue was diluted with sat. NaHCO; (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:S0q,
filtered and concentrated. The residue was diluted with EtOAc and_thc 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 giver additional 16 (2.59 g). The products were combined to
give 16 (7-[S-(tert—butyl—dimcthyl-silanyldxymemyl)-1H—indol-Z-yl]-2-methyl—3H—
imidazo[4,5-b]pyridin-5-ylamine) as a greenish gray solid (6.86 g, 54%).

NBocy

: 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-d imethyl-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



dried over Na2SO4, filtered, concentrated and the product was pur|f| ed by
vacuum chromat ography (3% Et OAc- hexanes) to provide 14
(5-tert-butyl-dimethyl- silanyloxynethyl)-indole-I-carboxylin acid
tert-butyl ester) as a colorless oil (33.9 g, 95%. SnBu3 C

101421 To a sol ution of 14 o N04.§3Lﬂy2&056
(5-tent-butyl -di nethyl -sil anyl‘oxynet hyl -i ndol e-1 - car"boxyl ic acid

~terti-butyl ester %ﬁ a0 @xanpl e, 33.5 g, 92.7 mol) in THE (689 /Ekdnesdae! ow
-72 'C was added tBul ( m, 1.7 Min pentane, 1.2 eq.) dropw.se over a -

period of 45 min an% gutgdld:cg Vas (&Hﬁllﬁ%ﬁg‘ f'ﬂ{F @ri qumeidvpngkcé&ngu@ The

resulting brown sol%iFt r| € C and_t hen. co Ied back
to bel ow -72 C |3usnsn@bd(3&ereuwfoqloanwﬁ)m%a@ ‘f’ﬁélﬁenf‘ﬁf‘%&li’t‘@ﬁ Bt he

reaction nixture anqeakby (6sme S{%]m&e@tmﬁm@pmm Thesepsrsted igotusiags:

guenched at-35 C with sat he, se | ayer
was extracted with. 3%1 8¢5 6&8&{1"2@{83)@?1“31 ms o ﬁgsﬁggﬂ%gﬁrl ed

over Na2SO4, filter ed,S0G0Mbent, r anedtraedd atd ehprsetivett “maspﬂﬂﬁairl'ﬂl &FUHY vacuum

chr omat ogr aph hexa 5 t ylovigli byl 04 Jul
e 0 DY L RCX RSk b (B 16120H> BiOadieRilby D! lovith T ubmdopikiecd July

si | anyl oxynet hyl ) - 2-iltt?ﬂilibiiﬂtﬁyl st annyl -i ndol e-1 -carboxylic acid tent-butyl
ester) as a colorl ﬁas oi | (fil dﬁB@rpr&&QHﬁnteniﬁxatc[%%}i discboll it $5onL BEF 15

(5{tort-butyl-di rreth X

tributylstannyl -i nd6 "‘%@%ggﬁ% E'Z%egr’?olg% aﬂd PMAT (02L& %he%)xa;(rirpl e,
60.6 g, 3.0 eq.) |mea&awm(610'o fiol. § lu\/aéﬁ%(d&eldlglfﬁ r?f@uﬁerqm@i%ﬁ@ RYRF 1S 24 h
period to a sol uti 0? gén#ftfd 4n%e%dut§w§slpu9ﬁed3>} vRbulicRbhatodRhhPIBR)BMOASR. 2 g,

0.09 eq.) and Et3N W%é‘om_)wmh or w thout
K2..CO3.(1.0 eq.) aw’fi@tﬁfﬂﬂﬁf'é?m %‘P@&étﬁd'é\'f’ Bfiere. The resulting

m xture was stirredfiag) 20 hrhe thoBedprbectsddosmbdisp enaber dssalref in ¢ Het9At r at ed.

The residue was dilu HCQB,.( a&@gpm,x ),
filtered and washed® é\ﬁ;,??’ 'Ei“‘d&sl%%cg % ?{?Bd{hh-%s@&%n%%ﬁ: Themg
separated aqueous phmgofﬁﬁ%rﬂFtpweduM ﬂ&m@e%m@%@@fi %R:‘P%EI SRRt

Et CAc until 'no desi rgd ¢ pc for&iﬂt EPifeQhct miktbre vGEh&eﬁ&fdﬂlﬁ@dexﬂﬁeQ&lﬁhC phase

was dried over Na2SO4, ﬁlgconc trate The:‘L %ﬁq’ gﬁﬁﬁ&l | ut ed
with EtOAc and the F”ééi?ﬁpphﬁso%%g F%’ﬁ“’ RUgonF Y ¥ e g W th Et OAC
and 2xMeOH to give EfAc4: 1Thé copbined foeganit phase mseamm votrtsien {S0arldddrisd @V he
e Product vaRsRUe! Gt Monb QLRI AP Hockl) if AU B Fadba) L0

ive additional 16 h ts were canbined to
? : chromatography (10 to 50% EtOAc-hexanes) fto provide 17 (5-di-(tert-
butoxycarbonyl)amino-7-(1-fert- butoxycarbouyl-S-hydroxyhnemyl-IH-md_ol -2-y1)-2-

methyl-imidazo[4,5-b]pyridine-3-carboxylic acid _tert-b}ltyl ester, 5.64 g 48% for

r-

three steps) as a light yellow solid.

18
[0147] Methylsulfonylchloride (0.14 mL, 1.5 eq.) was added to a mixture of
17 (5-di{tert—butoxyca;bonyl)amino-?-(l~tert—but0xyc_arbonyl-—5-hydrdxylmethy]-lH—
indal-2-y])-2-methyl-imidazo[4,5-blpyridine-3-carboxylic acid ferr-butyl ester as an
7_ example, 830 mg, 1.2 mmol) and diisopropylethylamine (2.08 mL, 10 eq.) in

p 2




gi ve 16 : b

(7-[5-(tert-butyl -di net hyl -si |l anyl oxyrnet hyl)-I1Hindol-2-yl]-2-metlryl -

i mdazo[ 4, 5-b] pyridin-5-ylanm ne) as a greenish gray solid (6.86 g, 54%. 17
101441 A solution of tBuOK in THE (1.66 Ivi, 96:3 m, 9.5eq.2, yas 861 ed to
a rixture of 16 : 4 July 2

- (7-[5-(tent- butyl - di met hyl - si | anyl oxynet hyl) -1 Hindol -2-yl ] - 2-

met hyl---3H i m dazo[ 4, 5- b] pyri di n-5-yl ami ne as an exanple, 6.86 g, 16.8 nmol)
and 93.04 July 2008099569810 5 7 6 96 PCT/ U803/ 00366 . PCTIUS03/00366
di-tert- butyI di carbonate (39 roL, 10 eqg.) in TBF (1.1 L) at below -28 C
during 40 ‘nin peri odichimpmethans {10mL) 3§ gard%%“ﬁa%wmm wegeedd®ienched

by addition of sat. mmwawmmmmwmmmaﬂhe
separ at ed aqueous | aye S‘égq%g colbetdbl i ned
or gani ¢ phase was drlble{é over %Wgﬁh l'tere coﬁ'?:hfentratgﬂi‘:llt-ét-rfrmftgpﬁp
product -was purifi edvalme, o cThenprodust; Wit fige PURERT b (FRmatoRaRly: t%ltﬂeg?%hes) to
provide a di-Boc-pr okoatfekandnt eb negivat eis [ OF4bjrertburydibobjliemins-B{ketred
internedi ate was theg, | EH o] gllﬂﬂ%u ?%""ﬁe )
D1BOC (22.5 g, 6.0 eqﬁ%’éﬁﬁw B ?"yeljc:] ?‘Lﬁiﬁ‘ eated at 6§5rLC for.
5 h. After cooling tebpndRreidrbrdednrd?OPESOW.xt ure was concentrated and
t he product was purified by vacuum chr omat ography (10% Et QAc- hexanes) to
provide tetra-Boc-protected internediate. [01461 ',l; tetra-Boc-protected
-~ Internediate was then dissolved in a solufiqQn pyridine in TIIF (0.89
M 5.3 eq., 1l F/pyr|d| ne sol ution wag.p B\ m‘xi ng of 10 g of 70%

‘ and stirred at room
terrpérature for 40 h. The reaction mixture was Bfeccareful |y quenched with

sat. NaHCO3 (250 nlL) and the separated aqueous |llkhyer was extracted by 3x50
mL of EtOAc. The conbined organic phase weg washed with brine (50 m),

dried over Na2SO4, fil.tered, caoncentrat roduct fied b
vacuum chr omat ograg{*‘&}( 10 tB S%W'"Etcﬁa ﬁgxgﬂgégent 08’3%{\5]/%%7% (ter%/-
but oxycar bonyl )am nbutdy Edcbank Hhyiduduejied 5ol 2-30)- Jripelind feyifiarelt

Hi ndol - 2-yl') - x?rmda@mf&@rakpw pls ﬁz@rn@wklnﬁm@candn@t but yl
ester, -5.64 g, 48%for hr ee steps) as a |j ?4 oI id. 0147)
Met hyl sul f onyl chl or Madin perodian (223 9@@“’88@?" 17
(5-di-(tart-but oxycwmmmmmwmmmmmmmw met hy] -
Corm butyl edter 'm*or%%%’%w% Rt ARG k. 0 fhe

termbutyl ester as an

di i sopr Opyl ethyl ar i wps washed i tm&z%@)wﬁ‘é 5O g and the aqueous
phase was back extracted with 2x25 mL diethyl cther. Iheoombmedorganwlayw

wasdnedoverNaﬁO;,ﬁltaed,conoenﬁatedandﬁwmdudwaspmﬁedby
chromatography (10 to 30% FEtOAc-hexanes) fo provide 19 (S—dn-{tert- :
‘ butqaqmarbonyl}ammo-?—(l-teﬁ-butoxycazbqnyl—s fonnyl-lH—mdol-?ryl)-Z-meﬂ:wa
. imidazo[d,5-b]pyridine-3-carboxylic acid fert-butyl ester, 117 mg, 96%). -

i

Fi
Fel

NBoc
e~
HO '/N -—-—N
Boc

_ 20
(0149 A solation of EMnO; (436 mg, 2 oq.) and KH:PO4 (563 mg, 3 ) in
water (15 mlL) was added to a solution of 19 (5-di-{ters-butoxycarbonyT)amino-7-(1-
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. WB03/051696. PCT/ OSQ3/ 00366 di chl oronmet hane (10 nL) at O C and the
resulting mxture was stored and warned to roomtenperature. After
stirring for 7 hat roomtenperature, the mxture was kept at 0 C for two
days{, warred to roomtenperature and concentrated to half of i},sl 488 Une-
The |product was then purified by chromatography (204/4 to 3083 July

Et OAc/ hexanes) _to give IS (&6-di-(tat-butoxycarbonyl)amna-7-(1-tert-

but oxycar bonyl - 54{98%;6?6 | -1 Hindol-2-yl)-2-netryl -iw daw 4,dfthk®wiicd ne- 3-
carboxylic'acidyen-butyl ester, 770 nmg; 90 % . 19 (014SJ A mixture of 17
(5-di - (rent-but ntycarbonyddloRiB-rdnyr FHeikdo1-2-yl)-2-methyl-imidazo[4,5-b]pyridine-3- :
but oxycar bouyl - 5- hydr oxyl mewyl’- | x-i ndol -2 53 3 1) in tBuOH (10
yi)-2-met hyl - i m daz opeorlin oid er il esist 5 2P SERRPIS 25886 4 3 PR B as an
exanpl e, 122 nmg 0. 18uny®topmaanpelathesiring\buniniand fhe mésuthgrainmre(v@2 8ined for300 eq)
in dichlommetrane (4 ). was_ . sti I At \UEiRerddOffirohohNeelitE €
resulting mxture \/\d%m'diTlhﬁtmelxcfur\%m!w{a{]ﬁg'} %%“ﬁ’gﬁﬂ@l‘ﬁgg ﬁoﬁ%)f_fiie St"orgrh d for 20
nmin and filtered throsgie eitfBQac. Fie A wosdipodyidt biips (62 r“fateflzﬁ%mi} 10 at e
was washed with sat fgkiCER0 @R Ahd lepabd Ajudtud ghldAwh2&iractedGatay)0 aiicbft he

aqueous phase was back extracied w t.h 2x25 nl. . di r. onbi ned
organic |ayer was died B'%Fe"f’m{%%%’,’w RARN i g%dd og%rﬁ%:aéwn * @%%g’ chr:]cgﬁtf[r%heg
product was purifi edndyhe pedinavat pegifiap by chrdnGtazpB0f38 &1 O ERABeEasy) o
provide 19 (5-di-(teff-1 . 290 HPXYG: 15887 BirfichrtofyDhminblh @xhgIeaH-

bQayl - 5 f ot myl - | H i 56?3?"‘3?-2”9-(%?%’??ﬁfg‘?@%}"?ﬁnig w[Z,’,ﬁs-tg?jari d t.%gt%oxyl ic
acid tent butyl estémi,daz]?ff‘%'ﬂ@t“d'gﬁ%)fmﬁb'l’S["G‘W?“’ R o 'F BF° 1C/NntR (436
mg, 2 eq.) and |:HR94y. (563 ng, 3 eq.) in water (15 nl) was added to a

sol ution of 19 (54{t& -i utoxycarbonYl)am uo-7{1 95 tl 04 July 2006 WO
031057696 "PCT/ US03/ 0( 1366

t ent - but oxycar bonyl - 5- f oRel - kL j ndol - 2-y| ) -t | ryl - igi dazBM, 5- b] pyddi ne
-3- carboxylic acid tertﬂbg yl'\lHel\Aseterr as f xanpl egr 9@11. 38 mol) in
tBuOH (10 mnlL) at roomt erature durin mn and t ulting mxture
was stirred for 30 mn. The mxture was thgn diluted with EtOAc (20 nl),
filtered through celite washing with EtQAc. The filtrate was diluted with
brine (60 nL), wated0t16d0 ni)Aavrdure gf(ayme- ¢rlFupptifuted bopryd cldanids (orbrpMdgiiaous
8“?53 was eﬁl; fzg& edfb}’&}doﬂleégé@@hmen@fm cﬁbx&%thyl-ﬂgﬂdiﬁ&ﬁji&dﬂﬂdﬁdbr(gﬁlm})' @ﬁerdMﬁS
ried over , filtered, conceptrate an oduct. v e y
chromat ogr aphy (30 &5ty ﬁzcﬂcﬂﬁ%kﬁﬁﬁj 14 %L’%@ng’ % &’&\é@&dgy% ,
(2-(3-tert-butyl car hapyatufe- B 1-6tdays urtilitegdtion oo nghplaedi NofR -copseiptiong the
'(5;"80'32 o[ 4 ég;/;)] pyri dinz7- vl 090kGih win GRARAKY) (56 ol iclrabed Gk EALL WhuIEST €T,
ng, . .

there was no product detected. The combine extracts were dried over Na;SOs,

filtered, concentrated to give the product 21. -

COzMe CONHMe ‘ CONHE! CONHEL CONHEt

s NH, K\NHZ N(LNH2 NH\NH: : rﬁNHz
oYy oYy oYy oM Y
22 23 24 25 | 26‘. -

[0151] Amines 22-26 were prepared following a modified procedure disclosed
in published PCT application number WO 01/00610 Al. '
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NHMe or or [01501 A m xture of (mono- or di-) substituted benzyl chloride
(or brom de) or Dbrononet hyl napht hal ene or chl oronet hyl pyridine

hydrochl oride (20 mml) and nethylamne (22 nL, 40%in water, 10 eq.) in
MeOH (18 nlL) was stirred at room tenperature for 1-5 days un&il rﬁ&ition
was conpleted. After concentration, the reaction m xture wal dvly ¢ W th
sat. NaHCOB (50 mlL), extracted with EtACc until there was no product

det ected. The conbi ne extracts were dried over Na2SO™4, fil t%ﬁ&mm
concentrated to gWwO@MMSHES product 21. 22 23 24 25 26. [01511 Amines 5% 26
were prepared followng a nodified procedure disclosed in published PCT.
application nunber WO 01/00610 Al. 96 04 Jufy w06 WO 03/ 1157696

PCT/ US03100366 27 [0152] Met hanesul fon oride (0.80 nL, 1.2 eq.) was
added to a solution of 2-(ethyl -phenyln )-etlnnol (1A3 g, 8.65 mmol)
and diisopropylethylamne (3.0 nlL, 2.0™q.) in dichloronethane (16 niL) at
0O Cand-the resulting mxture was stirred 2for 15 mn. A solution of
amonia (20 nL, 2 Min M ) en J.ntr d ) h&ied 824bibkon9f M xt ure
was stirred at rooﬁw%e%ﬁ%’wf“ P?yﬁflg‘gldagdﬁgq%ﬁégg@n%%n‘?r ted. . Eﬂ

resi due was di | ut ed2ydttyhphenysohind)iethanodf1.43a) 867 Wﬂ,midlwpfﬁgw}g@ﬁ’@ (ﬁn th

3xEt OAc. The aqueouh%@nvmb}d}&ﬁkﬁ%mmm Sl e ir@utipf miNa@ad 4Bredl, | N)
and extracted once Wt

t OAc. The extract dr.i ,
filtered, concentr &Féﬂm‘l“oAdPl\%’nPﬁ@mb"r“&o@iP‘L%.& “ﬁ&?&%%\ﬁ%b 31%311%
sol ution of 2-benzyexeiizemanewls direl alroofbiedpegurfp: dverdars|apd pgeontatel: THE. DMVF

(200 i) at 0 C was edgeugueNaéH.dﬁlgtédS st azsoiiti&qu)Hél '&MBﬂNbﬁnmhM with odi de
(5.1 m, 3.0 eq.). e P eEdT I'ng |%esurry m xture gb-h{rl ag% room
tenperat ure over wesKudwut. Wmu@éadﬁﬁowsﬁfww%aﬁ%‘gmﬁ?fé%%éﬁ Th ‘sat .
NHACI, extracted W fh Gt QAC, wilh E&TALDV erhe NadiDwas drdetl esved Nagidac Slitredat ed and
the product was puriftied by .chro togﬁaphy (50% Et OAc/ hexanes) to give
(2- net hoxy-1 - net hoWFFéFﬁiﬁthQ-eé'fﬁri’g%)ﬁE hyl ) - benzene (5.6 g, 97%. [0154] A
m xture of (2-nethoxy-I|-netboxyrhethyl -2-ethoxyntethyl)-benzene

0

-
g\NHg

O
28

[0153] | To a solution of 2-benzyloxy-propane-1,3-diol (5.0 g, 274 mmol) in
5:1 THF-DMF (200 mL) at 0 °C was added NaH (1.5 g, 2.3 eq.) followed by niethyl
jodide (5.1 mL, 3.0 eq.). The resulting white slurry mixture was stired at room
temperature overrwr‘:g:kgnd. The reaction mixture was quenched with sat. NH4CL,
extracted with EtOAc, dﬁcd over Na»SO,, filtered, concentrated and the product was
purifitcd 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}x (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-ditﬂeﬂloxy-propan-2-01 (3.0 g, 96%). |
[0155] Mcthanesﬁlfonyl chloride (0.61 mL, 2.0 eq.) was added to a sotution of
. 1,3-dimctlmxy—propan-2-dl {0.50 g, 4.14 inmol) and triethylamine (2.3 mL, 4.0 eq.) mn

dichlororethane (2 mL) at 0 °C and the resulting mixture was stirred for 15 min. The

97



(5.59) and Pd(OH) 2 (0.4 g) in MeOH (150 nL) was stirred at roomtenperature
under hydrogen gas until reaction was conpleted. The reaction m xture was
filtered and concentrated to give 1, 3-di net hoxy-propan-2-ol (3.0 g, 96%.
[ 0155] Met hanesul fonyl chloride (0.61 m., 2.0 eq.) was added % arﬁﬁﬁ}éuti on
of 1, 3-dinetlroxy-propan-2-ol (0.50 g, 4.14 umol) and tri el 3\’% (2.3
m., 4.0 eq.) in dichlorometthane (2 nL) at 0 C and the resulting mxture
was stirred for 15 min. The 97 04 July 2006 WO 03/07696 pCT/}/SQ34R0:366
reacti on was queftP®BESHY sat. NaHCOB3 and the mixture was extracted wth
Et OAc. The conbi ned extracts were dgj oVver j A0S, :
concentrated. The r@é@ﬁd@éq‘&ﬁﬂ‘wt'%ﬁg@ aélgthﬁ ) %A’%ljsa&gr\ggl lvgd in DVBO
(10 nL) and heat ed 1t Qibine€ enteets wose buisd chver/Afie: 804 EBwed #Y 108°PEE ©
tenperature, the mxture igh Ut i 1ss51dd iNBMEOR 1) 2 heaed ved Wi t h
Tho ettt SR fisb e eafie e

di ethyl ether. > were dried over N adidaligr ed and
concentrated to gi Ve oaaivdekendat Al easiing 18 FOBFTRRFY S “.n'}}%%?ggfﬂA m xture of

the azide internedigt Ond BlikacR ohitPatétHpRer] ThelvobinedctmeReroddd ¥t 1 red at
room tenperature under hydr n qgas_for Dide TREm I00hg, 48%)t Ur e was
filtered and conceria%k W‘P‘gg’gi@%'%@w%tigéeng,e.-GS%,. Odruil_%)ﬁﬁ%" %571 A
m xture of ethyl - phemy) - ani Aenifuke dhtherazidedermediaty (324 melAnd e .3 i,
1.5 eq.) and K208 § by Ghis B £ Rboh thbeARRIABE hidbkemds fmakhhBtrentiort ref | ux
for overnight. Afte( cooling to roomtengerat,yﬁ%?]mybq%ieacti on m xture was
diluted wth wat ermig®e wa fltered gndpeonspraed ¥ EVEy® UThESSepar at ed or gani ¢ phase
was dried over - Na2S04, filtered and concentrated and the product was
purified by chromatography (10% Et OAc/ heyanes) to give
al l'yl -ethyl - phenyl -am ne (5.32 g, 100% . [01p8] A solution of GsO4 (7.8 ni,
0.1 Min water, 0.03 eqg.) was added to a 1 ;e of
allyl-et hyl - phenyl -am ne (4.10 g, 25.3 _mqQ N)\band NMO (5.92 g, 2.0 eq.) in
9:1 acetone-water (40 nL) at roomtenp urp and the resulting m xture was
stirred overnight. The m xture was diltfed with sat NaHCO, (80 nlL), sat
Na28203 (20 nL) and 1:1 Et 20 hexanes (1002%L). The separated agueous phase
was extracted with 2x30 nL of. Et OAc_ ar NELGOoAhs Red 3DE@AN] Ayphaside was
dried over Na2so4, P15t er ed” 8% re%ﬁ%@ﬂ’ﬂ?ng d g(ﬁg tpg %ggsq%tea/\!’qgeﬂpyri fied
by chromat ogr aphy (B30%LE1.OAG) and &xGMe@) £t B0 ¢fpacetone (50 m _
s (ethyl - pheny! - am fo) AP e LoohnglioGbo dmiiaigs, B6Bctiof mﬁ} was “““"";

t hanesul fonyl chloride : . .) Mas, ad 19 Mass Vadidrie®Bved-
(et hyl - phenyl - am noyibgraip @@F‘Zi%fpéf u?‘ﬂ’ﬁ 1\3’\@ 21 _g(?%ﬁpﬁ)ﬁand triet.iylam ne
(9.03 1, 3.0 eq.)nd800fikdddano Bsmetnvanbang 2@ preductayas porfied By CHBMEOSIN ¢ o '
resulting mxture (10% EtOAc/hexanes) to give allyl—ethyl—phenyl-aminc (5.32 g, 100%).

: (0158] A solution of 0sOs (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 €q.) in

-water (40 mL) at room temperature and the resulting mixture was stirred
(20 mL})

} 9:1 aceione c and the 1
overnight. The mixfure was diluted with sat. NaHCQ; (80 mL), sat. Na:5:03

and 1:1 EtO-hexanes (100 mL). The separated équeous phase was extracted with

2530 mL of EtOAc and the combined organic phase was dried over NazSOy, filtered

and concentrated and the product was punﬁed by chromatography (30% EtOAc-

hexanes) to give 3{cthyl-phenyl—amino)Tpropaﬂc—;,_24diol‘(4.?.5 g, 86%).
[0159] Methanesulfonyl chloride (2.5 mL, 1.5 eq.) was added to a'solution 3-

(eﬂlyl-phenyl-amino)fpropane-l,Z-diol (422 g, 2176 mmol) and triethylamine (9.03

mL, 3.0 eq.) in dichloromethane (20 mL) at —3(3 to -35 °C and the resulting mixture

was stirred and warmed to 0 °C. The reaction was qqénched by sat. NaHCO; (30 mL)



was stirred and warnmed to 0O C. The reaction was quenched by sat. NaHCO3 (30
m.) 98 04 July 2006 WO 03/ 057696 PCT/ US03100366 and the separated aqueous
phase was extracted with 2x20 nL CH2CI 2 and 20 nL EtOQAc. The conbi ned
extracts were dried over Na2SO4, filtered and concentrated The |due
was dissolved in McOH (30 nL) and treated with NaOwe (2.3 g,“‘k']'ﬂ)‘yéﬁ

65-70 C for 3 h. After cooling to roomtenperature, the mixture was dlluted

with sat. NaHCO3 &’&9’8%%“ NaZSeXtraCt ed with 3x30 nL of EtOA Wwﬂﬁ’éﬂﬁb' ned

extracts were drf filtered and concentrat ed pr oduct
was purified by chro y 100/ Et OAc/ hex ﬁ:%

et hyl - oxi r anyl net hyﬁ“dp EH’F‘F]“ ous (P as?fa o "er q‘d‘I@@?‘ eg%ggl 4 25mE ot

et hyl - oxi ranyl ni et hyEkG@hémp|cerabmerdeexmtsmregine@m@SNmS@h.)ﬂlteraﬁelldNal(wémM 04 g,
2.0 eq.) in MeOH (8 i) NRS.DeH:RE lﬂhebﬁf(iOM)BMt&M@(vztﬂ\ﬁﬂhQQQ3 g,ﬁgq

cooling to roomtenperature, the mxture was diluted wth sat l&%

rL) and-extracted wiat§ 7§x§(§°‘ﬁﬂ’~ d’fﬁeEP@!\’é‘" “?‘Pi’é@'ﬁ%'?‘ﬁetae’é%f“fea‘&sgﬂ r“@“drl ed
over Na2SO4, filteggdvaad, ﬁﬂﬁlﬁde&&ﬁdd&ﬂdBﬂmameﬁmmt Thambined ektred by
chromat ography  (30% Et ) 1,V

1- (et hyl —phenyl - am HJSI)C dgéfm{ehﬁalgs flt&rgd oglioeﬂ%gndﬂleprg(%%;vas p&ll%edby

sol ution of 1-(et hyblarptmﬁphsamoﬂﬁ)ﬁ%ﬂmwty W&W‘me lghpn 'ammg 32
nmol ) and NMO (2. 18 (192 p2449)€0. ) in dICh| oronet hane (15 m.) was treated with

TPAP (150 ng, 0.05 e roomle ture unt acti et ed.
The reaction mxtufga?has di4 stheign g’%%ﬂ?&%ﬂt!&‘ﬁ@ééﬂ?ﬁfﬁ?rﬁéi{"@!t ed
with 3x30 nmL Et CAcand MaeMzgid yed eexmm@oms we) easctheatelht pilwr foNay@S@dkend.| | t er ed
and concentr at ed ang rtcgglmg ?g"%ﬁ‘t 'Eﬂefnk Wasglhl?]ox fﬂpg&%ﬁ@ogég to 15%

Et OAc- héxanes) to give Zam no) - 3- - ropan 2-one (0.98

ng, 51%. [0162] A mLxmremwdwlﬂq ZHWLOéﬁéWI Jhﬁf%’}neés’fo%m 4 9¥Fan- 2- one -

ETS nm, M:(CJ]H 08( gﬂgl )Na,bwma&ud ﬁ@cﬁ&e%%ﬁﬂ Qxﬁma@ﬁ:b&?lﬁt f{&QJuﬁﬁad Bidhrapitoiraihpe (0. 3
in irr at r.oo era

reaction nixture vvané élﬁtﬁf“‘é}i" ttﬂ yg e‘%ﬂf@'a Yé)ﬂ B‘g{%%ﬂ’a{}h Oha-gx Et OAc.

The conbi ned extracg97%ere dried over Na2SO4, filtered and concentr at ed.

The residue was di s&g&lxﬁd i r}}\}dﬁﬁoﬁk%f ?(efﬁ%l)-phel%pg’nﬁ‘lé)%%x%ﬁopanlﬁ] lpi o5,

al um num hydride (0O ngerat ure for overnight

Wor k-up and purifi chi? WOIP)WW%&%E%F%W“@{W%“ e LS ) Ve frafedyitiin
MEOH: CH2CL12) gave 2fpaas(ibo glaf 0.92bd J0itvrdvnl temRfanRd uskid lrdactid Gias \Beplel A/ Ohd 696

PCT/ US03/ 00366 reaction mixture was diluted with sat. NaHCO; (50 mL) and extracted with 3x30 mL

EtOAc. The combined extracts were dried over NazSQy, filteréd and concentrated
and the product was purified by chromatography (10 to 15% EtOAc-hexanes) to give
1-(ethyl-phenyl;amino)-3-methoxy—propan-z-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 (3:95 mﬁo
of 2 M NH; in MeOH:CH,Cl,) gave 29 as light yellow oil.
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NH2 30 [01631 Conmpound 30 was prepared from 3-phenoxy-propane-1,2-diol in
21% overall yield follow ng the same procedures for the preparation of 29
from 3-(ethyl - phenyl-am no)-propane-1,2-diol. NH 31 [0164] A m xture of

3- (brono- propyl ) - benzene or brononet hyl -cycl ohexane (1 M 1.‘8 eg.b én MeOH
and 40% McNH2 in water (60 eq.) was stirred at room terrpera? yuyapoe,: 45 ¢
until reaction was conpl eted; :After cooling to room ‘ténperature, the

m xture was concentrated and the residue was diluted with sa&{:l](lggo?lgw('GNaHCCB
and extracted w tWwo3xGH2€l 2 (or/and 3xEt OAc). The conbi ned-extracts were
dried over Na, SO4, filtered and concentrated,to give 31 or 32. /CNH 33 .

[ 01651 Met hanesul fonylchloride (0.8 trill, 179 €g.) was added to a mixture
of cyclopentyl-nethanol (1.1 nm., 1.0 eq.) aFjw-@zttyl di i ospropylanmine (3.9
m., 10 eq.) in CH2C12 (5 nL) at 0 C and fhejresulting m xture was stirred
and warnmed to room tenperature. After i on of saturated NaHCO3, the
separ at ed aqueous phase was extracted: w&fi CH2Cl 2 and t he coribi ned

organi c. |ayer was concentrated to give crudg nesylate internmediate. This
mesyl ate was then treated with McNH2 foll owi ng the sane procedure for the
preparation of 317 32[0& gi ve Campoupd N\W%@EFp?f@hg%P"yh"?@‘é@“\“%e()‘ng‘g%%“f%]gg

PCT/ US03/ 00366 34 - Sfrallicld @thGing e SBhdjirocedurafifor TheGireparhtion GF2CHAm(3iethy1- 1. 56
nmol ) was added to a r’ri]xt.ur_erofueé, gd-iqi phenyl - et hanone (307 ng, 1.56 mmol),
Et 3N (655 L) and et KOTamrA@PTdZ2 ) in THE (5 nL) at 0 C After '
stirring 1.5 h, a solution of NaBH4 (280 ng, 37.8 mml) in MeOH (8 nL) was
added and the resulting m xture I Nﬁd for h,..A saturated Na2CO3
was then added and the reaction Ws stoéﬁﬁ\rw'ﬁ*reezer over ni ght.
After thaw ng, the organic |ayer S renoved and e aqueous phase was
extracted with 3xCH2Cl 2. The conbi ned orggni ¢ phases were dried over
Na2SO4, filtered and concentrated. Purificati by preparatjve in |ayer
chr omat ogr aphy (80% [E6#ac/ hefdPEey 05\3‘@5?%6‘0@%2’6% %3‘?’“’85‘@)5‘%*{%‘?‘8’7]'3
Conpounds 35 and 36 (wev,el.PEEpia e mdad0si NisNHy inn@ann €60 éqr)owas Htirred at room
nreOhoxy- 1 - phenyl - ethanone, and &/&! QRGRLABIGd GRBREL VA -cooling to room

temperature, 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;SO,, filtered and concentrated to give 31 or 32.

e |
i3
[0165] Methanesulfonylchloride (0.8 mL, 1.0 eq.) was added to a mixture of
cyclopentyl-methano! (1.1 mL, 1.0 eq.) and ethyldiiospropylamine (3.9 mL, 10 eq.) in
CH,Cl; (5 mL) at 0 °C and the resulting mixture was stirred and warmed to room
temperature. After addition of saturated NaHCO3, the separated aqueous phase was
extracted-with CH;Cl, 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.

@;Orlf | O”@
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39 [0168] To a solution of Boc-nortropinone (0.5 g, 2.2 mol, 1.0 equiv)
in CH2C 2 (10 nL) was added TFA (10 nL). The reaction m xture was stirred
for 2 hours and then was concentrated. After addition of Et OAc and
saturated NaHCO3, the reaction mxture was extracted with 3xEt OAgg The

conbi ned organic |layers were dried over Na2SO4, flltered an®? L% 200 1 at ed
to give 37 (0.25 g). 38 [0169] -To a sol ution of

2, 5-di hydro-pyrrol e- I-carboxyllc aci d phenyl ester (2 g, 10 mol, 1.0 eq.
in Acetone/ wat er WOO57%6X0 nl) was added CGsO4 (4% in water, 1"CT|’r‘LS}’3"5.’Pﬂﬂ NMO
(2.3 g, 20 mol, 2 eq.). The mxture wa s stirred at roomterrperature
over ni ght, concentrat ed to renové nost of th¥ Acetone?’(‘poured into

saturated NaHCO3 and extracted with 3xEt OAc. The conbi ned organic |ayers

were dried over Na2SO4, flltered A e was
purified by silica B8l 04 Jéi P50 '&Bﬁ %@B@G&g&;ﬂ%ﬁ@/% it
Zh(rj Oﬂnzj ogr aphy (7?‘%?,1&Qre99ﬁ/q,ﬁxdﬁﬂ@yllfmms(ﬁol mggllxﬁfﬁ IﬁmEl) Etzl\; (g—: ML)ﬁ ;;/9 .
i hydr oxy- pyrrolidi y (2R
gl B RETHG AP0 ot (21000

[0170] To a sol utidh® I ox ne-| -car oxyT jc acid phenyl
ester (1.93 g, 8.1 WaBbls (280 @, Hef. I)Imtrlhmw @2} vy adgersand s deroISag PREFUm
hydroxide and pl acged (nqdek 2 52 Afs@hicarda Ra,CONRastih ddd¢dind W Geablidntngxted was f

through celite andrlnsed W th l\/t:C]—I Teflltrate (25 O
to give 38 as reddl%%eddlllﬁe‘(zgwefﬁ‘é‘" e ingy(g csggue Hﬁ‘%%r}%gm Qﬁsdﬁtgepena on

of NaH (8.99 g, 022uds phash. vas @ffrapted WitDVECILTR. ﬂht)‘oom'calted@f@ﬂMWIWy added

| ut i f 1, 4-d| 8 Fit5fio 204i%e 1 1ayeid . O
" DVE (24 i) Af (B B R o i 95 PRl Bfoty ﬂ?ggﬁ" o ety

0.225 nbl., 4.6 eq. )chmmam@h(/?@Vwﬁf()’ﬁt%a%‘f)éﬁﬁrf?dﬁﬁﬁ%ﬁ‘é over 7 It and the
resul ting- mxture vwWaggr oW Y cypgoime 35'&:1& 36 Wetcepippaka s eindladmeiner fre 2- _ ‘,

overnight. The reaction_was gglgncheﬁ }# sl ow additiagn of water until no'
(&1

more bubbl i ng obserWexy-1-phraylEganeps B © RIPRnSS pout ed over iced water

and extracted with 3xhexanes. The organic |ayers were conbined, dried over
MySO4, filtered and concentrated. The crude,m xture was-purified by

chr omat ogr aphy (100% hexanes to renove @\h@hen 5:1 Hexanes-EtQAC), to
give 7,7,9,9-tetrawet hyl -1, 4-di oxa-spi ro[ &5 tkécan- S-one (4.16 g, 409%.
(0172] To a solution of 7,7;9, 9- tetramsUryI39I 4 di oxa-spiro[ 4. 5] decan- 8- one

'EﬁelS 9. 0.019 erI‘ ’[0116’8]0 °q- o Iansol-tll-tll_ég o(f%oc-no pmone %jg%,dﬂjl n%olflq 0 Qc?h@v)"ﬁlr) and

CH;Cl; (10 mL) was added TFA (10 mL). The reaction mixture was stirred for 2
hours and then was concentrated. After addition of EtOAc and saturated NaHCOQ;, the
reaction mixture was extracted with 3xEtOAc. The combined organic layers were

dried over Na;SOs, filtered and concentrated to give 37 (0.25 g).

HO, . }

o

HO
38

(0169] 'I_"o a sohl_lﬁon 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 OsO4 (4% in water, 1
mL) and NMO (2.3 g, 20 mmol, 2 eq) The m:xwre was stirred at room temperature
overnight, conoentrated to remove most of the Acetone, poured into saturated
NaHCO; and extracted with 3xEtOAc. The combined organic layers were dned over
Na;SO,, filtered and concentrated. The crude mixture was purified by silica
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resulting mxture was stirred at room tenperature overnight, concentrated
to renove nost of the THE, extracted with 3xEt OAc. The organic | ayers were
conbi ned, dried over MySO, filtered and concentrated to give
2,2,6,6-tetramet hyl - cycl ohexane-1,4- dione as awhite solid (3,43 >100%
[01731 To a solution of 2,2, 6,.6-tetranl et hyl - cycl ohexane- | , 49 ﬁl’\b‘ﬁgb?@ 40 g,
2.4 mol, 1.0 eqg.) in THE (8:nL) was added. nvol ecul ar+ si eves (4A, 80 mm),

2 Msolution of MeNH2 in THE (1.3 nL, 2.6 mol, 1.1 eq.), %@8 3{%0.17
m., 3.0 mmol, 1, 2VO®¥SI% After 5 minutes of stirring, NaBH(CASY w

3.33 nrnol, 1.4 eq) was added and the resulting mxture was stirred at

r 0Om t enper at ur e ov elnamatpataphy T tocfe% F1gAc-Heren e)d?g’ﬁﬂﬁé hydog R A 83/ 0576%

PCT/ 0503/ 00366 quenga%ggyl%gl&bﬂeﬁ}@e@édqhmkga%pf saturated NaHCCB The mi xture
was then concentrated ‘and the agueo er 16y fch t CA

The conbi ned or gani E1T%yer s TO\fet “%gﬁ%%g%o%dm&gfrfoﬁ&ég?ﬁr at ed l{:lal-\;mﬁﬁ dr| ed
over MgSO4, filter edaichs gpmnﬂﬁm rl&lteadntMeQﬁ (28 ) wpgasded RAladmINORRRCS | t hat

was crystallized to gi t SldlSerbDort o
[0174) To solution #P}(ﬁéﬁdsunﬁe? '1 'Iﬁe ca%'i;hé o ng,g] wm

onj br o eq) |n
THE (100 nL) at O CWWaMe‘aﬂd@aﬁH‘ia@pW %cﬂﬁzﬁﬁ(ﬁ%%’rﬁ“{fgg(a T E’& RS (Sﬁé%anes
m, 1.4 eq.) and thgwpesulting m xture was stirred for 1 h. A solution of
1, 4-di oxa- spiro[4.5]decan-8-one (5.0 g, 32 nmol, 1.0 eq.) in THE (10 nL)
was then introduced dropw se and the resulting m xture was warnmed to room
tenperature and stirred overnight. The reaction was quenched by addition
of sat. NaHCO3 and the separated aqueoy gy Wwas extracted with 4xEt CAc.
The conbi ned organi c phase was dried ove 284, filtered and
concentrated. The residue was purified by chromatography (5%to 10%
Et OAc/ hexanes) to give 8-nethyene-|, 4-di oxaé¥spiro[4. 5] decane (3.92 g,

79% . [0175] To a fn?l, :,ltl on 1af sﬁsp&ﬁfomﬁﬁf&ﬁr(ﬁwlg,MX&mEpﬁrquihlmlﬂ@@aﬂé (2.0

, 13 1,"1.0 N (0.5
g|3/||n THgm) 104 ni |eqat40‘63€ef alo‘ﬁhadd(eﬁé SP’é%%‘tFl %ul\rggjs‘ﬁ?ﬁ‘mfﬂﬂ%é’gﬂog?‘?rer%g r(15

mn and then war nedob@mdiqqraqt)anpmw@ At stiting foetd roveesn stition of el NaBOY
41120 (32 g, 16 eq. ntro kdven el ti ng
- e S L Bt st i o

m xture was war ned ’rrper turea tirr rnl é %Iﬁéed W th
hexanes (30 ml) andretthngmpapa’@ebwlyatﬁ%@d%mﬁfﬁé@@e%?% t°§fim Et OAc.

The conbi ned or gani 8 PRShEH §yelow QMEEn GeAiter NaR S¥4moré bdbﬂ:m@usea/n‘él
concentrated. The rgsa&gﬂg was urllﬁiogcr:l by .si.lica ghaphy (50%

to 100% Et OAc- hexan@he)fe‘*l"@"g@’b@m("iasﬁmﬁ‘fdo% i eﬁl‘vratg gg“ %fm%gg' § met hanol
(1.5 g, 67%. organic layers were combined, dried over MgSOs, ﬁltered and conccntrated

crude mixture was purified by chromatography (100% hexanes to remove onll then 5:1
Hexanes-EtOAc) to giire 7,7,9,9—te!ramethy171,4—dioxa—spiro[4.5]d¢a1_:-8-one (4.16 g,
40%). '

[6172} To a solution of 7,7,;9,9-tetrameﬂ1yl—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 HCI (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 MgSO.., filtered and concentrated to give 2,2,6 6-tetramcthy1—cyc]ohexane-l 4-
dione as awhxte sohd (3.43 g, >100%).

[0173] ‘ To a solution of 2,2,6, G-Eﬁamethyl—cyclohexane—l 4-dione (040 g, 2.4
mmol, 1 0 eq) i in THZF (8 ml) was added molecular sieves(44, 80 mg), 2 M solution
ofMeNHzmTI-IF(13mL 2.6 minol, 1.1 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

N
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[01761 To a solution of (1,4-dioxa-spiro[4.5]dec-8-yl)-nethanol (1.0 g, 5.8
miol, 1.0 eq.) and ethyldiisopropylamne (17 nm., 3.0 eq.) in net hyI ene
chloride (4 n$,) at 0 C was added dropwi se MsC (0.46 nL, 1.0 eq.) and the
resulting mxture was warnmed to roomtenperature and stirred,for % The
reaction was quenched by 103 04 July 2006 t WO 03/ 057696 PCTHd8lY3 %113
6 addition of sat. NaHO03 and t he. separ at ed aqueous phasé was extract ed

wi th 3x. nethylen 9kl de and 4x Et OAc. The conbi ned organ
dri ed over over ﬁlag‘@ 9J9}fl | tered and concentrated to give alpgyﬁ oo

met hanesul fonic acid 1,4 di, oxa aﬂﬁ&of%@ﬁﬂt@h@ﬁﬁbS fbﬁLm&J}quasetﬁén%EmmﬁthH” A

m xture of the crud%e’ﬁe?%anesu oni ¢ acl 8i oxa- spiro[4.5)dec-
8-yl methyl ester (408 thegaquéons NpsOpyag sxtigptyd W3’§®%G§°W€W}6WW 5 niL)
was heated at refl uyef Ghsfed Odnbe RNtk Né&ﬁfO]' Qhéa oldneMpSEC thilerad \was

quenched by addition of sat ar at ed ueo phase was
extracted with 4x WBFHW"@WW‘G‘%”@H ° .s@ﬁ%ﬂg&rﬁ?ig Wgﬁganl c
phase was dried ovefysakes.40 a8y, fil tered and concentrated to give crude
40 as brown oil. F-C. NH -~~~JJJ F 41 [0178]. To a solution of

4- oxo- pi peridine-|-carboxylic acid benzyl ester (0.50 g, 2.14 mol, 1.0
eq.) in THE (20 nL) was added di brom)dlfl hane (0.90 nL, 4.5 eqg.) at
-30 C followed by . HWA (1.75 nL, 4.5 egH he coollng bath was renoved
and the reaction m xture was swirled pesiCodically. After 30 mn, zinc dust
(0.63 g; 4.5 eq.) and HNPA (80 pL 0.4 eq.) 4pas added and t he m'xture was

heated at reflux for pon, cool in to r omte é{lz e .esi due
was washed with d|[87£7ﬁlyl et ﬁ%f"hg'é’i‘/%frmoﬂﬂ‘y ‘f’ﬁle’“?:' WKL B “SddS hi ngs

were washéd succesSIHRH00 mlyiat I°Cods uddat endpuaspuﬂmqﬂlﬂompgend(m he)xan;ullphm e,
O o ot e PRl U o RARE SRR WA %l PR Wit HAdibGATon DY

chromat ogr aphy (209 exane

4di f 1 uor onet | i yl enepipilpBedeei-hencl (5@&-’1?0?19?141(9@&@16“3%(6994” waythen ipngdused 5609
as a colorless oil drc{pQ(;EZ Qdd Me Rsiitiky Six@fre was warmed to room temperature and stirred

fydrogen. at mosher & FUBm GG RRFLL HEPSUR TG S by «PERR

tenperature. The r.g&6isilorr wasxkurced wils 4fHt0Ae r'id combined glzasie Phasewasrided he

filtrate was COHCG%R,‘%‘I%&%%J&GI% and concentrated. The residue was purified by chromatography
(5% to 10% EtOAdﬂ]exanes) to give 8-n1ethycne~1,4-dioxa~spiro[4.5]decane (392g,
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 mlL, 4.0 eq.) and the resulting mixturé was etirred for 15 min and then warmed to
room {emperature and stired overnight. Then NaBO.; 4H,0 (32 g, 16 eq.) was
introduced at 0 °C portionwise and the resultmg mixture was warmed to room
temperature and stirred ovcrmght, diluted with hexanes (30 mL) and the separated

| aqueous phass was extracted with EtOAc. 'I'hc combmed organic phase was dried

over over Na;SOy, filtered and concentrated The resulue was punﬁed by silica gel
chromatography (50% to 100% EtOAc-hexanes) to give (1 4-d:oxa-sp1ro[4 5)dec-8-
yl)-methanol (1.5 g, 67%). ‘
[1176] To a solution of (1,4-dioxa;spiro[4.S]déc-S—yl)-meﬂlanel (10 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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give 41 (138 ng) as pale yellowoil. 104 04 July 2006 WO 03/ 057696

PCTI US03/ 00366 42 [0180] Followi ng the sane procedure to prepare 41,

4-di f | uor onet hyl ene- pi peridine-I-carboxylic acid 2,2-dinetlyl-propyl ester
(368 ngy) was prepared using 4-oxo-piperidine- I-carboxyllc acid

2, 2-di net hyl - propyl ester (500 ng). The 4- 04 July 2006
dlfluoronethylene plperldlne¢1 carboxylic acid 2, 2- dlnethyl propyl ester

(368 ng) in loride (1.0 nL) at room tenperature  "assbiBat ed
with tr|fIuoroacgﬂ)gﬂ‘gn@:I (TFA, 0.5 nmL) for 1.5 h. After congentr'atlon of

of the react| on /i XLikigy of 15 SRS 2 cBinis Sholhd Rl escklagutvit ugt her

purification. N O 4 am no- ¢ cloheégnol §

23.0 nmol, 1.0 eq.) metyle@idRionide apd GOERAY. The somhingd @reawin pass ¥ AETXSY et e (2 65
n., 12 eq.) followeg,Ry, Qﬁm@gﬁtﬁ&u&n&@du& hi@@a@fud&?r@@n&leétﬂﬁm@ agd 1#dRe0 L of
H20). The m xture was stirred orously for Ih. The separated aqueous

| ayer was extract ed SRR é@eﬁﬁs'tyh"efﬁ‘—'g'ﬁ% . The conbined organic |ayers were
dried over MySO4, f[dwﬂred ad ehixton ofcthet wrae ethiugsujfovie a¢ig 1,4-dioxa-spirof4.5)dec-

hydr oxy- cycl ohexyl ) 5oy gﬂ}s&h 6b feh NKbS b arohiButhacit 0o, 5321 To @
ool 10 ey T %H@ee@@amqﬁy “Cltho) BF ATiehes Thrp o g utgld ov %y
eg.) and the resul t jqugtioRioX kil Bal WS A€ 8k acpaated GRueCust phasePwis, extfivted math dKi on

mxture vas cool ed Lo G quenchegont e iihislcn oAl (i GERRALEG@AUECUS

phase was extract ef® e co ofban c phase was dried
over MySO4, f|Iteredmsenﬂha@hméqmmaﬁéﬁﬂv8“U¥W%20ﬁ&%?ﬂHQ%n no- cycl ohexanol
(1.19 g, 849% . [01831 To a solution of 2-nethylam nocycl ohexanol (0.204 g,
1.58 mmol; 1.0 eq.) and di-tert-butyl dicarbonate (0.422 g, 1.2 eq.) in
CH2Cl 2 (7.0 mL) was added was added a syl tigy of K2GO3 in water (1.09 ¢
in 14.0 nL of H2O and the resulting mgktwe/ was stirred vigorously for 1
Ir. The separated aqueous |ayer was extractgd twice with CHCI 2. The
conbi ned organi ¢ phase was dried over MgSO4, filtered and concentr ted to
gi ve (2-hydroxy-cyclostsxyl) 'lfmtShbltloncéﬂbmlneﬂé@#ﬁ'cﬂ‘é?‘wh%‘m%enﬁkﬁfsﬁf 0. 332
g9, 92%. [0184] To 239 o'l qq} eﬂf) In(ﬁwgmm)@%s £ed &ﬂ@iﬁ&ilﬁunmﬂ{eﬁyde(ﬁcwmm C

e ot ook Soal 3 oty M s Bt L ESAR ki )

removed and the reaction mixture was swirled penodlcally. After 30 min, zinc dust
{0.63 é, 4.5 eq.) and HMPA (80 pL 0.4 eq.) was added and the mixiﬁre was heated at
reflux for 18 h. Upon cooling to room temperature, the residue was washed with
diethyl ethcr several times. The combined ether washings were washed successively
- with saturated aqueous copper (II) sulphatc brme, ‘dried  over Na,SQ, and
conceniratcd. The residue was punﬁcatlor_l by chromatography (20% EtOAc-
hexanes) to afford 4-diﬂuoromeﬂlylonépipeﬁdine-l—oarboxy}i'c acid benzyl ester
(0.32 g, 56%) asa colorless oil. | -
[0179] A mixture of 4-d1ﬂuoromeﬂ1yleno—p1pendma—l-carboxyhc acid benzyl
ester, (269 mg) and Pearlman’s catalyst in methanol (2.5 mL) was ‘stirred under
hydrogen atmosphere (using hydrogen f lled balloon) for 4 h at room temperature.
The reaction mixture was filtered through celite and the ﬁltrate was concentrated to

gwe 41 (138 mg) as pale yellow 011

F . i - .
)=<::hH1$A
F
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WO 03/ 057696 PCT/ US03/ 00366 nol ecul ar sieves (4A, 3 nlL). The reaction was
stirred for 5 mnutes and then NMO (0.422 g, 3:5 eq.) and TPAP (0.025 g,
0.07 eq.) were introduced. The reaction mxture was stirred at 0 Cfor 5
m nutes, and then 40 m nutes at roomtenperature. After dil Hsed W@E
hexanes, the reaction m xture was passed through a silica ge 6‘&'@1,20 i ng
hexanes at the beginning to renbve CH2Cl 2, and then using*a 1:1 mxture of
hexanes- EtOAc to get the desired product After concentration_of t{ﬂ&m
hexanes- Et OAC fi | WOBBST6% et hyl - ( 2- oxocycl ohexyl ) - car bani ¢ a&FHU % M **but yi
ester was obtained as a white solid (0.235 g, 100%. [0185) To a solution
of nethyl -(2-oxocycl ohexyl)-carbam c acid tOrt-butyl ester (0.202 g, 0.89
mol, 1.0 eq.) in Ciia@h2 (3.1usiiky theasma gebeau® A plepard 4kl 4-diflpdomatiyient-eact i on
m xture was stirred at .foom tenpera f.Ql. . i MXbgHee Was
t hen concentrated t &P§" 'lﬁﬁ’f’%g‘é?d;%ﬁ'gjﬁgg p§°pgl4esgg{]g%%ﬁdgq)geps OJQth 'gon of
cycl opentyl ani ne ( 5.4&xorpiperBe-dnsasboxylic. aric d:2ydungthyl-propybiesier O8Y w8y The to0m
tenperature was add O QR TR Boxk o BidVl2-didketiB1-popyl pstir@idB ok by an
aqueous ‘sol ution of %_EEL%’%%& %%Lﬁlﬁﬁﬁ 00 niL ){gf Hé?%z Eha‘?ed'@iﬁﬁr e roacddBSacit 1 1 1 ed
vigorously for 1 h. W%le%g‘é?%géﬁmgmﬁ?8%°ﬁ’p§? Yase extra_c#{ag fWce with
CH2C12. The conbi neqrry, gaRiL] for &Y &r Afiweneentrtiechf of by reagSHixtufs, fhe gpdar2and
concentrated to give cyc - i cid ethyl ester (9.6g, 88%.
[0187] To a sol uti oﬁ”aﬁ%e‘{?ﬁuég'&@%tb%%@ﬁ% -rgigé‘gg'm c acid ethyl ester (6.00g,
32.4 mmol, 1.0 eq.) in THE (250 nL) was added Li AlH4 (3.08g, 2.5 eq.) and
the resulting mxture was heated at'65 CA4qr 2 It The reacti on was then"
cooled to 0 C and quenched by addition Nr. The separated aqueous

| ayer was; extracted with 3xEtOAc. The conmb® ned organi ¢ phase was dried
over MgSO4, filtered and concentrated to give 44 (2:01 g, 62%9. NHN | H
45 46 H N 47 48 106 04 July 2006 WD 03105%76 9 6 PCTI US03/ 00366 [0188)
Conpounds 45-58 wer gyg{jepar ef} of ehhic Dgminb Lycdeing) (D50eg) a3.@ sinfob .0 cuhan

preparation of 44 f e PI%O o0y L esRondl g Bl kTBLY 038 HtES 2 eq.) followed by an
aqueous solution of K2CO; (16.0 g in 200 mlL of H;0). The mixture was stirred
vigorously for 1h. The separated aqueous layer was extracted twice with CH2Ch. The
combined organic layers were dried over MgSOy, filtered and coxl;cent;ated to give (2-

hydroxy-cyclohexyl)-carbamic acid ethyl ester (4.36 g, >100 %).

[0182] To a solution of (2-hydroxy-cyclohexyl)-carbamic acid cthyl ester
(2.06 g, 11:0 mmol, 1.0 eq.) in THF (80 mL) was added LiAlH, (1.09 g, 28.7 mmol,
2.6 eq.) and the resulting mixture was heated at 65 °C for 2 h. Thc reagﬁou 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 MgSOs, filtered
afl\d concenirated 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
¢q.) and di-fer-butyl dicarbonate (0.422 g, 1.2 eq.) in CH;Clz (7.0 mL) was added
was added a solution of KzCOj; in water (1.09 g in 14.0 mL of H;0) apd the resulting
mixture was stirred vigorously for 1 . The separated aqileons 1ayer was extracted
twice with CH;Cly. The combined organic phase was dried over MgSO4, filtered and
‘concentrated to give (2—hydroxy-cyclohexyl)-memyl-carbanﬁc' acid fert-butyl ester
(0.332 g, 92%). ‘

[0184] To a solution of (Z—hydroxy—cyclohcxyi)-mcthylicarbanlic acid tert-
buty! ester (0.237 g 1.03 mmol, 1.0 eq.) in CH:CL (7.0 mL) at 0 °C was added



49 [0189] To a solution of cyclopentanone (25.0 nmL, 0.28 nol, 1.0 eq.) in
tol uene (100 nL), was added pyrrolidine (27.5 nL, 1.2 eq.). The reaction
was equi pped with a Dean-Stark and heated at reflux overnight. The
reaction mxture was cooled to roomtenperature and concentrated #&gi ve
the crude 1-cycl opent-I|-enyl- pyrrolidine (45.8 g, >100%. [@‘1%‘12 a
sol ution of Pd(QAc)2 (0.06 ¢, “0.06 eq.), PPh3 (0.32 g,”’0.24 eq.) and
carbonic acid 2-et hoxycarbonyl oxynethyl -ally) ester ethyl espefudodmdss 9.
5.30 mml, 1.0 eY°"t%bared foll owi ng Tetrahedron 1998, 54(49),
14885-14904 ) in CH3CN (30 nil,) s.added 1-cycl -} = ehvla-dvaned | di ne
(1.01 g, 1.4 eq.) aWﬂle‘t“F?ésw"F%@él'?pﬁb ?f‘%?%w‘\‘ﬁ/asg‘-‘-‘%gg‘geﬁ‘h‘gt 45 C for 35
hm n'tjt Ss. tngnCW?t er ?(?Eg,mts)eq.ls\)\nﬁlfﬂah(&@dm?& e&hﬁ;r; h@quéﬂ?.éffed?f‘ L ﬁ?ﬁfh\/\g’sm
eated a or n R MNand GEPLS AfnkieLatdbein Ciperhred. c
(30 nL). The separ at'&™ dﬁgel?;uog D gg‘i WS, extracteggvéu\g]]ceﬂ.gg th EtOAc. The
combi ned organi ¢ phéibeedwaid heianesobeRgasonsr, w2s Py SRd>CBntent rat ed.
1 O hevanes) b, oo B e pnmil A, 70%
- hexanes  glve 3- - y ek o
as a pal e yellow 1i §tfAgte eﬁ&‘@%ﬁs“% r%“gtoﬁu?_iconr‘f ct)x%tl -met hyl ene i
bi cycl o[ 3, 2, | ] oct anmSthaRBofodydidhegyD-chrbaatic agidgpr-butyl FsteigVis ohipitsd 35 8aE"F 10 nL)
The reaction was eqtSRzat 2% bean: Statk and peat éoﬁ' o et
: £ i d' terfbutyl
overni ght. After co#iBig to ?Oob?ﬁl‘t“&‘hﬁ@’&'gﬂ;?é?mﬁ ‘ﬁ}e’f@ ™ Was Rl r oduced
ang t he resul Li gg rrﬁgr _;ggé%gcssgp?ﬁc?,ad)dqnmas.@ﬁb;fﬂd@@Aéh@%@@.tTge
cake was washed w an e L hidelral £8. MR réhcE@NGiSiMEr at e
to give 3- nnethyl e BFEYIETS S E‘]Hggtgan-%or% et hyl ene ketal (0.21 g,
>100%) . ;[ 0192] To awschetchweisldtogie 3 (0285 &51%R o 3, 2, 1] oct an- S- one
et hyl eneket al (0.21 g, 1.15 mol, 1.0 eq.) in CHC12 (2 nL) at -78 C was
bubbl ed 03 until the reaction stayed bl ue (ai)out 3 mn). The 03 bubbling
was stopped and the reaction mxture wa igred for 5 nun at -78 C. The
reacti on was quenched by addition of 107 July 2006 %/O 03/ 057696
PCT/ US03/ 00366 tri phenyl phosphine (0.43 g, 4.4 eq.) and stirring at -78 C
for 10 minutes. The reaction mxture .was allowed.dt EéNpaioL! QOB in
tenperature, stirredfdr 40%?16‘%&'8?“6?5&3’5‘3’8?%%?%%5{82 " The resid e yas
ppurified by silicacget @0 alhtogems pmpegt@as oddsd ofylgtiepern 1 Y ‘to give
bi cycl o[ 3, 2, 1] oct ane-.)g%ﬁ(; Al 9% R Wh iR KRIR 3735n s00aal 6H,0%8 The wixture( 0. 08

g, 40% . [01931 To &t utTon of bicyclo[ 3,2, 1] octane-3, 8- d] -8l ene’
ketal ( 53.1 ny, Owaystimabyigerqusly fard b Tbﬁfeﬂﬂﬁﬁd(a%‘!"&“sﬁ"t “é{?s'eég‘&%m%%ded Et 3N

(0.11 L, 2.9 eq.) CH,Cl, The combined organic layers were dried over MgSOsq, 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 LiAlH; (3.08g, 2.5-eq)) and the resulting
mixture was heated ‘at ‘65 °C for 2 b 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 MgSOs, filtered and

concentrated to give 44 (2.01 g, 62%).

OD-?]H D\le/ o @,N\ , OQ_;I\N——

s 46 47 48
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followed by MeNH2 (2.0 Min THF, 0.21 nL, 1.5 eq.). After stirring at room
tenperature for 5 mnutes, TiCl4 (0.30 nm., 10.0 eq.) was introduced

dropwi se and the resulting mxture was stirred at 0 C for 45 mnutes. A
solution of NaBH4 (53.1 ng, 5.1 eq.) in McOH (2.0 nL) was tﬂig |gh6 duced
and the resulting mxture was stirred at 0 Cfor 1 h. The r Ely S
quenched with saturated NaHCO3 and di e separated aqueous |ayer was
extracted with 3XEMWAE The conbi ned organi ¢ phase was dri 8 VUSREM364HSO4,
filtered and concentrated to give the crude product, 3-nethylanipo-

bi cycl o[ 3, 2, 1] oct afIS8 one Earnphndm dS-kewerr Piepared following) the s PrpFedias g’rsm uti on
of 3-net hyl am no- QW?‘,L&[o%o&ﬂf]&Qﬁﬁﬁn&p@diﬁgﬁthaﬁﬁﬁs. ketal (94.5, 0.48
mmol, 1.0 eq.) in acetone (2.0 nL) was added IN HCl (1.5 nL) and the
reaction was stirred overnight at roomtenperature. The reaction mxture
was neutralized with saturated NaHCO3 until pH was hi gher than 7,
extracted with 3xEtOAc. The conbi ned o I"&Hphase was dried over MySO4,
filtered and concentrated to give 490(40.0 ﬁg 54%. F~ F \--/ 50 [0195]
To a solution of (3,3-dinethyl-1,5-di oxa-gpiro[5,5]andee-9-yl)-nethyl -

am ne hydrochloride (1.0 g, 4 ninol, 1.0 eq.) QAT ) .added
di-terl-butyl di d&lrséionat efq ¢ spluign °f1°.y§°p§’3f"’.q5°?‘° tzrgioe'f1 ’yé'%sﬁ‘lmﬁié 1(0\2&21_1? and DVAP
(catal ytical anDuRéiene ((Dhanm)esud dddedypyriokding @7.0asl.nehted TAE r9gOT W§r 6,

cool ed to room tenperat yre WA nd hied RirtHuR bashidi et RactienlixBliesvas epar at ed
aqueous ‘| ayer was K %pFa‘giﬂle%jD%g;é% 3XEt OAC 'Iqhe _ccl)é\n%i ned. or an@ C Ilg_yers wer e

dried over Na2SO4,codlid tp sromcitemprrtn dsamerupiedito gfyrathe prads Lity8PBlS S0t i £ i ed by
silica ?el Chro”BCEF;?QJli@H@ 58 120%wmésk)OAC/ hexanes) to give (3,3 108 04 July 2006
di met hyl- I-, 5- di oxd%fi r of 515 TRGELATHUAAR (20581 ¢ s e acid teef‘g- but yl
ester (1.4 g, 91 a8 caienin i Zahosyhibenylogpoedghaltyesier syl esiepfl-Hrer >

(3, 3-dinretlryl-1, zogi %@:;,3,94 ) ﬁ:n@&ﬂé;d@%&wl JoosEtigd); wassaagmsc iaci d
tert-butyl ester . 7l , 163 mmpl, 1.0 e‘%‘ﬁ%’l nl.dacetlgre 1(fo )%&th@”d wat er
(20 mL) was added Cﬁﬁﬁ%(%ﬂlé‘vﬁﬁ?ddﬂ béyclgpeny -apypidtine &0t & G *Peactt on was
heated to reflux eunmy @hktue eaOheaed toisr Wofer B2 mrereat Thee WapRidemyrfed to 20
m, poured in satysaled, NAROR. iyt RRGlRd W ol c3iEl @Goled RersANDI Ned

organic |ayers wet R & ver N tered and concent rlat ed. The
resi due was puri f itegerlyre and |dileted gish EEMcHAl 0% B PRI ,GINEE Pg* Y5,

Et OAc/ hexanes) t 0 .gi.vgs ARl EbAOX0e coniited Resyit pheawbadried ovaddgdOier t - but yl
ester (735 ng, 88% as a white solid. .[0197) T ) t ' h

met hyl - (4- oxo- cycHek§nd) PREPIREH; °a‘8f“§i‘etwea? i 3a/biy kgt dhatography

(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]Joctan-8-one (0.14 g, 1.04
mmol, 1.0 eq.) in benzene (10 mL) was added ethylene glycol (0.65 g, 16 ¢q.) 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, EtN (0.15 m‘LJ was introduced
and the resulting mixture was passed through a cake of Si0; and MgSQ_.;. The cake
was washed with CH,;Cl; and the combined filtrates were concentrated to give 3-
methylene bicyclo[3,2,1]octan-§-one ethylene ketal {0.21 g, >100%).

[0192] To a solution of 3-methylenyl bicyclo[B,’.Z,l]octan-S-oqe ethylene etal
(0.21 g, 1.15 mmol, 1.0 eq.) in CHCh (2 mL) at =78 °C was bubb]eq 0; until the
reaction stayed blue (about 3 min). The O;Ibubbling was stopped z_md the reaction

mixture was stirred for 5 min at —78 °C. The reaction was quenched by addition of
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ester (0.69 g, 3.04 mol, 1.0 eq.) in THE (25 nL) at -30 C was added CBr2F2
(1.25 nm, 4.5 eq.) followed slow addition of by P(N(CH3)z)3 The resulting
m xture was warmed to roomtenperature over 0.5 It and Zn was introduced
The resulting mxture was stirred at reflux for 16 h, cool eg rﬁ)@@
tenperature and diluted with Et20 The organic phase was de ‘h 1@3 d the
aqueous phase extracted with 2xEt20. The conbi ned organl c phase was washed
W th saturated Haashs7e»! ution until it stayed blue, driedpeygébiadsSH,
filtered and concentrated. The residue was purified by chronatography (20%

R t IT. 0 ! | b
aci dCt er ;(agﬁtsgﬂ ° g’llw“?](P&lz?lgﬁue (bh'?frof‘?wy!nﬂ”s%‘ ﬁl%cdt ORERY fo} 10 WRAukekY IThEAr bami ¢

/? as"a white solid, %g}f%ﬁ% ‘I;o a, sol ution
of (4-difl uoronet Fqﬂglloéﬁ%\"{f?‘&sm oA LS (ERRCERIHS, S s Bt v ester
(150 ng, 0.57 mMDOkonceutBte® Qrhp rdsiBucGiR Ghifiéd bybsilivh kel wasmachtpbly [TPA to {3855 ni L) .

The reaction m xtuyre rre ] le £d to give .
50 (85 ng). The c#[?cﬁfv@ itﬁdegfa?fcgpl%&nggﬁ%pﬁggmg%g%ﬁgfa{}hggﬁ gfurther

purification. H vil@NggHOK).51 [0199] to a solution of cycl opropyl am ne
(5.0 g, 87.5 nmi olghofnd U a%xbﬁ{dn%@‘bﬁf‘cld[ﬁﬂl]%eamlm dbnshdugieaspddn aset (100 nl)

at 0 C was added dro w se  benzyl ) and

the resulting i xP@r v!HE"étqqqt)é‘dﬂfFodI%“g‘) %‘W%&%ﬁgﬁ’ﬁkﬂéﬂ? 39 r;gﬁrgroformate
(1 nmL) was added amewidney MesHd Qionkf incBRR, 08 M0 9l.D4g-)) ifipr S@l@% DA 3115 7 6
9 8 POTl USO8/ 111 LRAR-MK b/ GBS TRY Ofba@gh,omfarcq')mrﬁmxm E8PhliANmYaS then

guenched by additio sat ur at t he se %gqrtljeous phase
was extract ed sev@ﬁ‘&ﬂlﬂgtll‘llwgwﬁﬁ%“Hed%ﬂpcﬁff%r“éﬁﬁ‘t“ﬁérfe”hﬁ% 8‘5‘ t frd
di chl or omet hane ex§ t@pih Me0B(20 L) B (K aitrodiR 2S04 the rdsullidganietireavasistirred

trated. Th d ified to 5%
NEGH B Onc) To o1 U8 Cliap Gapbirbapb it RO S athh hpthale 10,

102001 To a sol ut iquenus birerowe bxtrpatedpyith-JsBtBanTle cambruedmzlymhaé%wrdrf 1.8 g)
and methyl i Od' d eﬁ%)is%)t éd"'anyégncélﬁiQtem 296 ehe [2Me prfucll3)maltyldhide- Was added

NaH (2.20 g, t eresutln m xture was warned to room

t enper at ur e and WipycloPdl Istpesrrgieneke! (234 @8 on was then quenched at 0 C
by sat. NaHCCB. Tiogs4]SeparratLsbidichl @D dsnediyasirowirscle(y.L.ipotredlosesielalt times
with Et CAc. The co extn b r &}4@%&}%1 fdLiened and
concentrated. The %?gggoeﬁ'sv\%%daﬁ Iﬁ%m%&m&} 6!ﬁ]rl's(;érér%tag r aphy 65% t)(e)%ZO%

Et QAc/ hexanes) t othgreagtiop yab @tp!cd)pyﬂmiziétahﬂﬂom teraperping: | TBC EREFHON FUFYE | W3R st er

(11.32 g, 919 . [QZ0Kled \will ¥hithi& RiHE,ChRPHAPYs- m@ﬁhmlan gaekacec wati d benzyl
ester (10.7 g) 3xEtOAc. The combined organic phase was dred over MgSOs, filtered and

concentrated to give 49 (40.0 mg, 54%).

50
[0195] To a solution of (3,3-diinethy1—l,5—dioxa-spiro[S,S]ilndeo-9-y1)-meﬂ1y1-
#mine 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 SO, filtered and concentrated. The

residue was purified by silica gel chromatography (10% EtOAc/hexanes) to give (3,3-
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and Pd(OH)2 in MeOH (100 nL) was stirred at roomtenperature under H,
balloon for 17 h, diluted with concentrated HCl (4.S rnL), filtered
through celite and concentrated. The residue was azeotroped with tol uene
several tinmes to give cyclopropyl-nethyl-am ne hydrochlori d 3512 %75 g).
The crude material was used w thout further purification. 8
[0202) To a solution of (tetralrydro-furan-3-yl)-nethanol (1 00 g, 9.79

mol , 1.0 eq. ). \orh 85 g, 1.5 eq.) and inmidazole (1.3 q.) in
CH2C12 (15 nt) at' s 20 Sed 32 (3.73 g, 1.5 eq.) and cdrusGute ¥ing

m xture was stirred. af ] Prelnle Sl r4efor 30
m n. The reaction (r%‘lx[hﬂl(r)lés%}\?gfgsPé‘%BUsggg&vﬂ}ﬂmh‘gg%bgr%f%g%&ﬁ'ﬁﬁut| oh and the
separ at ed aqueous kB aswaditesglid act ed by 3xEt OAc and 4x CH2Cl 2. The

conmbi ned extracts ygog dri eﬂéa@amronN@[@S@mﬂ&lﬂlm:@dp@[ﬁt]mﬂ&mcﬁmm@t_ed The

55T odonet hy! -t et r AU FUrahou SRR Lt mrevad 40 st EmEBEA ni xi ure
of 3-iodonet hyl -t ewnta(g@mb) fasradded(FB0Y (32§ mg20. %ﬁw)&pﬁﬂw résulfng oeptiyn wasd Mo NH2

(40%in H20, 162 gy, Qobllodenbdhe NoGH olrodilentiifuBeathaicals 800140 04 July
2006 N O 113111576 6 PCT/ 11S03/ 116366 C for 3 Aft er COO|1 t 0. room

temperature, the rREsimbted NaHEOpad eiole agh FHitRAC. o Thecromb Aid
concentrated. Thi SIaﬁHisaﬁeaﬁﬁwdmsr NePmafilecd aidtcbicenvated/BFH2sidva vas ghefieidiyed by

| HNVR. - The r eSi d ual l!ggrw %&? NS Yo ""?P gt(fkcﬁ)«%%ﬁésyto\@i\;e%%l—@ k4. her

purification. 0 a so
1- met hoxymet hyI pr@plyhcwﬁ w@a@@a@@teg—butzmtg(?ﬁém 88%) 35 agvhitg s9lidj  di oxane (15
nm) was added an a@ugpus Seb Wishifonft n&m-o(ol@cmemﬂ)l&rumw ®fd dFhyland the

m xture was cooled to Q -C e oduced
and the!resulting ﬁe&@ﬁ?ﬁ'a\f"wgrlr?eeﬂ)f“%ﬁ’ﬁ E’%«gr%f‘ Sragﬁ‘l:}tjné(}ﬂr"sl‘J {]?r%ed for 3
h, extracted w th sk, @ASch)Tﬁbwerbﬂbv nddilion pnPBfShk)e Tha sesdlfingulixtyearas Na2 SO4,

filtered and concg Dbl 6 Foon Rfpdriat QUG 048R ali tvsseﬂusaxwﬁhrw;eg% phy
(hexanes to 40% Et exanes to give (1-net hox met hyl - ar bam c

aci d benzyl ester “’%‘14"34"3@5"“?@%”% for 1R £agled & oem T’@?@‘Brf a‘ﬁ‘.)d‘ d‘l‘ tion of
(1- net h;)xyrrgt h ?/I (Ha.bomel o}ga&aﬁmﬁ d&ﬁhtﬁﬁ ﬁeﬂzwlueﬁﬁbﬁh&e exfréctell vgjth 2 "iﬂgcs) ol ,

1.0 eq and Me 0 at 0 C
was sl owy added I@ﬁ‘:‘("?’_ °§amgg’8§é wgs%d ufh )satll S(({l ﬁ%{u“é_}l u"ﬁlﬂgt ure was
war med to room t enpraddtuerdgedaver P@t304rfé@f°d)%‘@r°0wlgﬁf>d Tlmesﬂueafewusﬁed\has
quenched  car ef ul |y RoRipRW RS EI0AR RieRines)A Bive WliflordAR eI RDIyEIBRE(IF2) Vs

observed. The reaction
methyl-carbamic acid fers-butyl ester (475 mg, 60%) as a white solid.

[0198] " To a solution of (4—dlﬂuoromethy]ene—cyclohexyl)-mcthyl—carbamic
acid fert-butyl ester (150 mg, 0.57 mmol, 1.0 eq.) in CH>Ch (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
V/ N~ ot
- 581
[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
beﬁzyl 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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m xture was poured over ice water and extracted wth 3xEt QAc. The conbi ned
organi ¢ phase was dried over Na2SO4, filtered and concentrated. The residue
was purified by silica gel chromatography (30%to 50% Et OAc- hexanes) to
give (I- methoxynethyl -propyl)-mnmethyl-carbam c acid benzyl Frl éﬁ

949 . [0206) , To a solution of (1-methoxymethyl-propyl)- rretﬁfil u¥ 'Bsa
acid benzyl ester (4.4 g, 17.5 mmol, 1.0 eq.) in MCOH (30 nlL) was added
Pal | adi um hydr XPH##SHEAD the resulting mixture was stirred RET/YSOWITIGS
tenperature under H2 for 1.5 h. The m xture was then filtered through
celite and washed mixtufe s GhiredTdvernight t Fhatreactionaes ttren aipenghedi tymdditerceliit r at ed
HCl (1.6 nl, 1 eq. AR Ng@OGERH Elﬁts&:grate@acﬁkoﬁgp}éé wad c}@ﬁacte@sevé'rﬁ%s wittH NVR
confirmed the conpgund. The c¢rude conp step

s used t
W t hout further pu‘?‘?hi"if‘i?‘ét"F‘t‘fn Th pqmbippd S‘Eﬁg’f‘“‘?%@ﬂc Wﬁ“ﬁ‘ﬁ?‘& d%"d?"%’%’zsél"
PCT/ US03/ 00366 54 filfefa@ thdbokcempedinTheSrésidne gasprgijed be cinbmaepraphy (15% EtOAc

(1-benzyl -2-hydro G t he sane
procedures of steégiﬁméhég?ggwﬂw 9]%%ﬁlr%t%%%ll%&héhs%gkhgwﬂg) 55 [ 0208)
(1- cycl ohexyl met-hylP2091 hy dr &g sdutigy.fof cmbvmwﬂaéamyéﬁid@ewl ehtep@h2 ) andest er was
prepared from (1- Qﬂéﬂlypﬁﬂwci&ishiﬁ'ffﬂ?'dﬂvﬂﬂ;@wﬁﬁlhmbhrmaf@8371\15‘& AdddNalrenzy|

ter foll t f.ste t f 53. (1-
Syc o axyl meoryl \S2TGATERYRHErY DF FOHEBIVRIE SpOE SOPGF RBRIVI #00 or was

then treated w t htifddAv@BIE Xh¢ teadtion artas thew Aretcbedo@ r0aiCUbyesaf. (NaHﬂOh. ThEhe

m xture was then &QH@@ Q&u‘%ﬂls st: Qvag'eiﬁ%ctéﬁseveyfehré@wltﬁ@tOA(pzﬁ%JcoH;ﬁinea sol ution
of (R)-(-)-leuci noI % ;_% Et3N_E:§3 6 g.) and
DVAP (10 ng) in THE“&‘Q“’FFF ?ed\ﬁé@‘ I‘&aﬁf@d‘“ﬁ?ﬁ cpngonratgd. "Zesé‘jdfe )"asd’t““ﬁ oom

t enper ature. Aft emy Sdhiofktogrgphly 0(5%5 tdh 20% hEtOA EBRiries) NtoWgise Gyasedpgiemdiyl-wat er and
the separ at ed aque us se agl,ed with 4xether. The conbi ned
organi ¢ phase carﬁ’nucamﬂ%e lv%grégé?rg’?fostered and concentrated. The

resi due was puri f|[‘8@1]by ehmﬁn@ eﬁ?yalpwyp)’( nehxlcobmicsat BuediesstdHess to gi ve

(1-hydroxymet hyl - ﬁr.mtdml in 10861 (1h0 GAY RENdtifeddt kdbn! Bhiberddtt hde L3S Rlloch 1. 9 0,
53% . "H NWR conf Iforr rr1‘:)'7'(:111 dlluteg wan congentrated HCl (4.8 mlL), filtered through celite and
concentrated. The residue was azeotroped with toluene several times to give
cyclopropyl-methyl-amine hydrochloride (51, 5.75 g). The crude material was used

without further purification.

\
NH - HI
O

52 :

[0202] To a solution of (tetrahydro-furan-3-yI)-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 stitred at 0 °C for 30
min and then at room temperature for 30 min. The reaction mixture was diluted with
sat. Na3S;0; solution and the separated aqueous layer was extracted by 3xEtOAc and
4x CHCl. The combined extracts were dried over NmSQy, filtered and
concentrated. The residue was purified ﬁy 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 (560 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

110

3



[ 02101 Conpound 56 was prepared from (1-hydro)ynethyl -3-nmethyl -butyl)-
carbanric acid tert-butyl ester follow ng the sane procedures for the
preparation of 55. 112 04 July 2006 WD 1131157696 PCT/ US03/011366 H 57
[02111 Methyllithium (1IMin THF) (120 M, 3.5 eq.) was added %9 z&utlon
of 4-hydroxy-cycl ohexanecarboxylic acid (CI s/trans m xture) ? oy E eq.)
in THE (350 ml.) at -78 T. After stirring at -78 Cfor 45 mn, the cooling
bath was renovedo#m7¢?he resulting m xture was warned to rﬂﬂmsﬂ-’éﬁﬁérature
and stirred overnight. After total 24 h, the resulting reaction m xture
was poured into icllfaséer Afte(r@@ﬂfngmwommwmmwthgrr@cmswmlﬂgm@d%w‘g’t| rred.

The separated agquegiss RARSEq AR %&r@ﬁ&%%c%txﬁs MpQaEla %o oli20hs The
conbi ned organic layer was dried over és tg}ncl CQ r}'g:rgntrat ed.
The crude product %teﬂﬁl‘llﬁhé%l E'S?resl‘,jm’éﬂﬁf"d’glr(gﬁﬂ’ﬁ?st‘% ey gge,turher

Et OAc/ hexanes) t o girn¥ieatibn.( 4- hydr oxy-cycl ohexyl ) - ethanone (2.08 g, 42%.
[0212] A m xture of 1-(4-hydroxy-cyclol exyl)-ethanone (2.24g, 1 eq.),
toluene (160 nl.), neopentylglycol (1.96 g, 1.2 eq.) and pTsOH (150 ng, 0.05
eq.) in a flask equipped wth Dean- Stap pparatus was heated to refl ux
overnight. The mxture was cool ed down toNy omm tenperature and
contentrated. The crude product was purlfsed by silic gel colum

chromat ography (25%to 50% Et OAc/ | rexanes)’ to give

4- (2,5, 5-tri et hyl jogay] 3] di GrarselRtioplof ¢ yethokiencimibproyRmEe (330 2P m@2131 TPAP
(161 ng, 0.05 eq.), 9 | 8ou so(u%oéo é('.’) s Ak mL
[1, 3] di oxan-2-yl) - tg{/\@quoﬁg[g%ﬂ%ﬁtl Fﬂ).éagawe&%aqg %;Z f{kz J( ég rﬁ eqg.) in
MECN (65 nl). The Péth“lddFF‘F’rP‘St‘fedYaéc f%f% Q‘c(4r1661hﬂe b U

overni ght:* Satur atlﬁﬂ)du@ﬂ Hl&i&hbsreﬁﬂihglhixﬁll‘e 0 R\lﬁ:&’rﬁﬁ@ﬁowﬁ&nﬁdﬁlﬂé mtdcsmtdmeform xture

and the resulting re wa Lr r 0 t The

separ at ed aqueous ﬂ‘r \?%isw‘elx raé‘%t% %ﬂéﬁ %%@@ﬁﬁ’gc ‘%L?]e co l\ﬁ 0orgam c

| ayer was dried ovténereNa@:BmwnﬁqteldtEweﬁldvhlﬂ'%@wﬁ%w feh@ma@a@pltxdh%m fPated. The
crude product was @%rmbA@fﬁexmes)&b Livea- rg&kaffﬂétwgmp oafdhmE Qgd 8aby ke5% t o 50%
Et OAc/ hexanes) to gl ve 4- EI’I met hyl i oxan- 2-yl ) -cycl ohexanone
(1.87 g, 85% [02% igdérﬂ)ﬁﬁfﬁ'ﬂ“t%s?'%s pr epar ed from

4-(2,5,5-trinet hyI{aieil 3] di dxamldieysf) t-metiolymbibyamppkkcdimicowd hepzyliveiepr ocedur e

for the preparati o, of 34, L dhy gt Gt 112 HRRNB0E) in Tk dit] 0 2006 VO

03/ 1157696 PCT/ 0S
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 concéntrated. “The residue was
purified by silica gel chromatography (30% to 50% EtOAc-hexanes) to give (-
mcﬂloxylﬁethyl-propyl)-methyl-carbamic acid benzyl ester (4.4 g, 94%).

[6206] To a solution of (l-methoxymethyl-propyl)-methyl-carbamic acid
benzyl ester (4.4 g, 17.5 mmol, 1.0 éq.) in MeOH (30 mL) was édded Palladium
hydroxide and the resuiting 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 HC (1.6 mL, 1 eq.) and concentrated to give 53 (2;67
g, 100%). '"H NMR confirmed the compound. The crude compound w'asr used fo the

next step without further purification.
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~\ O FNH FX}-NH\ CF3CO2H CF3CO2H 58 59 [0215] To a suspensi on of
(3, 3-dinethyl-1,5-di oxa-spiro[5, 5 undec-9-yl)- nethyl-am ne hydrochl ori de
(6.9 g, 27.6 mol, 1.0 eq.), Et3N (15 nL, 4.0 eq.) and DMAP (catalytic
anount) in THE-MDF (1:1, 100 nrL) was added di-t-butyl di ca{]‘?gnlatzﬁo 7.6
m., 1.2 eq.) and the resulting mxture was heated at 90 C foP* "R """Nfter
cooling to roomtenperature, he reaction mixture was ‘diluted with sat
NaHCO8 and thesfaRafal:ed aqueous |ayer was extracted w thpexigkéeass The
conbi ned organic |ayer was dried over Na2SO4, filtered and concentr at ed.

The crude product was purified by chr hy (10%to 20%
Et CAc/ hexanes) to give (3,3-dineth yl O%?jg@
di oxa-spiro[ 5, 5] undec-9-yl ) -net hyl - car bam c Id tent-butyl ester as a

white solid (9.53 g, 99%. [0216] A sol us4 on of

(3, 3-dinethyl -1, 5-di gxa-spiro[5,5Lundec- 9- - hyli-  Gad. -G e@ei-d
terl-butyl ester (€83 g, .PEMH'TT% Y d)r%%, gﬁj %8%%Z9?£2ﬂ?%§6%9% eg.) in
acet one-wat er (2: LabdnDaci enzyd sstdndellominedhe BOe ropygprey o §iep %H@?jeﬁ’rfh(ﬁ room

t enperature and c&nlé i L adsgd to renove acetone. The residual aqueous
solution was dil dt w th NaHCO3 and extracted with 2xEt OAc. The conbi ned
organic |layer was dried over Na2SO4, filtered and concentrated. The crude
product was purified by chronatog . t o 50% Et CAc/ hexanes) to give
met hyl - (4- oxo-cycl ohexyl)- carbamic acight -Bltyl ester as a white solid
(5.38 g, 87% . [0217] To a solution of” met hyl - (4- oxo- cycl ohexyl ) - carbam c
acid tert-butyl ester (134 nig, 0.59 nundl, 1.0 eq:) in CHICI2 (0.5 nL) at

roomtenperature g@ﬁg} addQQC§M%%-Rjﬁ;%Eﬁetﬁﬁﬂ;ﬁethyl—cﬂbﬂlieqac)d baizyloned by
eq.

et hanol : (10 L, O. ). After stirring for,1.11 e Leacti.on. was
quenched car ef ul | gstsyaswieRatef 3ﬂm(5’fq‘f&t‘#"?@ﬁ%'hygrﬁﬁyﬂsﬁbﬁaggﬁ%ﬁti?l edégs
evol ution ceased. esHReolE@pRT At asnaguedcus ghee? ersthe prapereticadel -t hl-cH2Cl 2.

The conbi ned organj ¢.extracts. Weley Zediibentyl | dsRF Qehs adl
concentr at ed. The% ‘5?}18" Enﬁ@?ﬁu?%ﬁ\%ggﬂ%&??ﬁﬁgﬁaﬁm hr nﬁ.ﬁo L h% (é%to 10%
Et OAc/ hexanes) t otreptedevidi TEAFRCh(1: DAt Zﬂoﬁitfmﬂﬁﬁﬁ’bq%%ﬂo ?(&I“)%‘E?’re?shyﬁ“-car bami c
acid tert-butyl est&iataiteeiédsxlifluoro-cyclohex-3-enyl)-nethyl-carbam c
acid ter-t-butyl ester. To a solution of the m xture products in CH2Cl 2
(1-5 nL) at roomtenperature was added trifluoroacetic acid (1.5 nL) at
roomtenperature and the resulting m 1494 July 2006 WO 03/ 057696
PCT/USO 3 /110 3 6 6 was stirred for 2. ,uhland concentrated to give a

m xture of 58 and 59 (2:1 ratio by Hil- NNsFé)'

[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 Na»SQs, filtered and concentrated. The residue was 'puriﬁ‘ed by
éhrornatography (20% to 30% EtOAc/hexanes) to give (1 hydroxymethyl-3-methyl-
butyl)-carbamic acid sert-butyl ester (1.9 g, 53%). "H NMR confirmed the bompound.
{0219] Compound 56 was prepared from (1 -hydroxymethyl-3-methyl-butyl)- |

carbamic acid ferr-butyl ester following the same procedures for the preparation of 55.
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MO Y -NH MO 60 [02181 To a solution of
3-clfloro-2-chlorontethy-I|-propene (20.0 g, 160 mmol, 1.0 eqg.) in THE (40
m) at 0 C was added NaOwe (100 ntL of 25% solution in rmethanol, 2 8 eq.).
After cooling bath was renoved, the reaction m xture was stlrre%' room
tenperature for 20 h and at 35 C for 20 h. The reaction: was vvith

sat. NH4Cl (10 3 and the mixture was diluted with ether é’%ggstﬁlﬂ‘%
filtered washi NP %t her. The filtrate was concentrate 1 1ation

of ether, THE and EtOH at atnospheric pressure to give light yellow |iquid
residue. Fractional distillation of t resi due gave :
3-met | roxy- 2- met hoxynet hy-1 - propene (8.94,9, 43%. b.p. = 120-130 T. 102191

To a solution of the 3-rrethoxy-2-neth pethy-1 - propene (3.5 g, 30 mol,
1.0 eq.) in THE (10 nL) at 0 C was added BTHF (IMin THF, 1S nL, 0.6

eq.) and the resulting mxture was stirred fgr 40 mn. The reaction was
quenched with water followed by sodi um perborate (10.6 g, 2.3 eq.), warned
to roomtenperature, stinted overnight, ¥iluted with CH2C12 and filtered

t hrough celite. Thezid) | t r attehmBium @iN it EF) (20 LIS «qf vandidedte asdgan at ed

aqueous | ayer was ‘1%&‘}’ Ctg,r%}?cﬁo\i\{lel%aln?c? x%‘,l}czwdngtra sﬁlﬂﬂ ﬂgﬁlo@étf aptis Twere dried

over Na2S04 and fi e vvas at nospheric
pressure to give |E@htLlyae-TolE.| dder tiring gt dife’C v 4% i Hi) coglingtbpih I“éi’Fl on of

the residue at 4Q'er£Hde hndQhd re@ ﬁxt’ﬂﬁhﬁﬁ%u&eﬂﬁ@&doﬁ%?&ﬂ@ir@ﬁraﬁ@&ﬁmﬂ ol (1.93
‘ a.sol utt on al c

g, 48%-. b.p. = 90-
3- met hoxy- 2- nt et hd’)‘(’?ﬂﬁ‘t hf}B‘?‘[ﬁ%%{rr B mf"'df‘“@ff'“ g m@‘%‘? W"r%‘im& lcem?“l n CH2Cl 2
(10 ni) at 0 C wagsmdstod THS Bikugd whs vigoroudly Btired. Yhe seosirdtesiwasleotsy PHWASCI=s ( 0. 63 L,

1.2. eq.). After stiri 01 /20 NGnd BRIk RSt hRSIayH WA EREGvar t h
met hyl am ne (40% |cﬁm°tc %&9612\?5%&9 (goncentlr ation o? thgyreact m xt ure

at room terrperatuﬁ‘bﬂsokhélt?f@s@d@ecm’”&di ut BE ¥ PRYPFa it ‘("ﬁhﬁlL) Yand
nmet hyl ami ne (3 ﬂt,cllréﬂ%gr@hw\@sb%rtb 100%6 &t hatand Pto@ived-(42Sdthxyeydblesylt 0 r oom
tenperature, satur ted § L\@i and extracted with ether. The conbi ned
extracts 115 04 JGMPoBYGE° s PL3/ (157696 PCT/ USO3/ (1(1366 were drjed over
Na2SO4 and filterd@12]The fAImuxatee0M§4ﬂrmvﬁycﬂoédi¥&?thmﬂﬁ%s(%ﬁ@r|]c°‘1bressure

to give crude pro | § o V©H @%0 kb Qo5 dg) iVeO' A
)_Na_ Lrude p 6%”&[1 g%m Je%pamg]%@d@uaﬁg@v Al pVs©IH @50 dni, @05 €g.) (

( tion of tr ns-4-a %Lt xanol
hydrochl ori de (5. @ sk awperd Wppean-piag: ”é’&ar‘)msl"?‘?s%ﬁ‘i r ( m"E%4 ahd THE (60
m.) at room t enpenaintte @as\/\ﬁ&e(ﬁdtd.edo room temperature and contentrated. The crude product
was purified by silic gél column chromatography (25% to 50% Et_OAd/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-trimsthyl-
[1,3]dioxan-2-yl)-cyclohexanol {2.22 g, 1 eq.) and NMO (.28 g, 2 2q.} in MeCN (65
mL). The reaction mixture was stirred at room temperature overnight. Saturated
aqueous solution of Na;S8,03 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 Na;SOq, filtered through Celite
and concentrated. The crude product was purified by silica gel column ~
chromatography (25% to 50% FEtOAc/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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NaHCO3 (6.4 g. 2.3 eq.) and (Boc)20 (14.8 nL, 2.0 eq.). After stirring for
48 It, nost of THE fromreaction mxture was renoved by concentration and
t he agueous residue was extracted with Et QAc. The conbi ned organic
extracts were dried over Na2S04, filtered and concentrated. Th é:r%de
product was crystallized from Et OAc- hexanes (9:1) to give 04 July 200
(4-trans- hydroxy-cycl ohexyl)carbam c acid tent-butyl "ester (5.2 g, 75%.

[ 02221 To a sol wDiwas?7@é (4-trans- hydroxy-cycl ohexyl ) car banP€T/Essp/ep36s
tert-butyl ester (3.0 g, 13.9 mol, 1.0 eq.) and nethyl iodide (4.3 ni,
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 _eq.) in a controlled portion w se nanner
and the resulting mxture was d foor3 ki @am t enperature. The
reaction m xture was quenched net hanol (3.0 )Y stirred for 30 mn,
diluted with sat. NH4ACl and t h&Fsfiogt ure was exCrsa0fed three tines wth

Et OAc. The combi ned organi c extggacts were driedggver Na2SO4, filtered and
concentrated. The crude m xture was purified by silica_gel_ chrgomatography
(20% Et QAc/ hexan#3¥it o giTea (suspensign <o n@fsW@€1dt9ﬁwv,ﬂp§séwwf19ﬁ91 -carbanmic -
acid t?rt- bﬁtyl ﬁ&iﬁ.ﬁmﬁ@h)lzi;ﬁ)cﬁlori&fi% g, 7@, 10eq), EﬂNL(IfiﬂD,deeqi) and (
trans- (4- met hoxy- ohe -ntetl.tyl- 1 C [ nt - AL ter (445
ng, 1.83 nmml, 1. .@at@ﬁ/ﬂcdﬁﬁ‘ﬁﬂé “C#%S@Qﬁ@’oé%&tng“r)rp‘ﬁa%dl‘}%ghlytvl\}/gg?added
trifluoroacetic ati¢achofie (H6)mL, ARtead amsttherresultigs fudytur@ wiy heatechat 99 ERQ&X6dn i xture
was concent r at eda 0. Qi Gobm(tEif Rl nekdilh nGRHe HaDElf A HiHuaNAES) . | H NWR
confirmed the structure and '

the product was used w t,glout further,
purification. [02ediesspaaiedaupapslayer wessHigsish ite £IHBYS pire SPaine 894 cor di ng
to the ‘' fol | oW NQaBe RedTBried loler VSO Eiyered0H6 cHhlefra@3/ Oh¢ GBde PGTIcUSA1 3/ 110366
] 0225] Thus, oxi dat.j of 4- et hoxy, L | 1eondi tions
(eg., TPAP, NMD) pl“ﬂhe;éq’g ﬁ%;rf) Igg?%apg%péé?\%ﬁ@ gz&%%‘%?eﬁ);lﬁgﬁ%é? h %%Lygtlag_ gi ves the
correspondi ng ketdirrespirREcilciléodey mmitiyhearigmicofeid errdbuiyb Rsfer 4 @ WHE¥aMbne under
sui tabl e conditiqpss { @6k di methylanrine, NaBH(OAc)3, AcOH in THF) gives

access to the Cﬁﬁ?rlgjipondi,g'ngog%m %S&de%o%%zﬁgqﬁgﬂgﬁkeﬁi ﬁ’lﬁ"f’% (Le.,

trans). HO ( }- NH=EF3CO2 A SUSPE 0 et nyl=

4- oxo- cycl ohexy| )eabmiibadid @rtdoiylesto 53 7Y Immagstiteeq.)@ah PP @il stk for the

preparation of 5§ %‘Qegoné%htcls%glmrggﬂ fr& _§/§s H&R‘h’at :ISOO'Ceﬂr )18 'hpcooTehEo &nfL) at -78
e ( solu m, 2.2 e

C was added LS-sel &ctri EIOI’] In THE, 5.7 , 2. eq.). After
stirring for 2.5 tmperafyes and aeresnspicdp xamerLachians- \Ide Fsidual 31PN S ¥89 rred f or
30 min. The reactgine WesNAe) ahesmtel Rits 2EONHT: camttind bgatienes sted aqueous
| ayer dried over Na;SOQ,, filtered and concentrated. The crude product was purified by
chromatography (20% to 50% EtOAc/hexanes) to give methyl-(4-oxo-cyclohexyi)-
carbamic acid fert-butyl ester as a white solid (5.38 g, 87%).‘
[0217] - To a solution of methyl-(4-oxo-cyclohexyl)-carbamic acid fert-butyl
ester (134 mg, 0.59 mmol, 1.0 eq) in CH:Cl; (0.5 mL} at room teniperature was
added (MeOCH,CH,),NSF; (217 uL, 2.0 eq.) followed by ethanol (10 pL, 0.3 eq.).

. After stirring for | h, the reaction was quenched cafefully by addition of sat. NaHCOy
and stirred until gas evolution ceased. The separated aqueous phase was cxtractcc_l
with CHzCls. The combined organic extracts were dried over Na;SO,, filtered and
concenfrated. 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—ényl)—methyl-carbamic acid tert-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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was extracted wth Et OAc- hexanes (1:1). The conbined organic extracts were
dried over Na2S04, filtered and concentrated. The crude m xture was
purified by silica gel chromatography (33%to 50% Et OAc/ hexanes) to give
(4-ci s-bydroxy-cycl ohcxyl)- niethyl-carbamc acid tert butyI &£ Ee£00%391 ny,
679 . [0227] Compound 62 was- prepared from

(4-ci s-hydroxy-cycl ohexyl)-nmethyl - carbamc acid tert-butyl ester follow ng
the same procedMOodBrHE%t he preparation of 61 from PCT/US03/00366
(4-trans-liydroxy-cycloliexyl)-carbamc acid tert-butyl ester. MeO NH 63
102281 To a sol ut hﬁﬂstnrbd(0435:1i1@dhgndm?itegmwleﬁk'sﬁofbmﬁglﬁddﬂ?dﬁﬁc aci d
tert- butyl ester \fJz)95 9, 8.52 mmol, 1.0 eq.) in DVF (20 nL) at OC was
added NaH (559 ng, Z2.5. eq.). After stirring for 10 mn, nethyl iodide
(3.9 mM, 7.6 eq.) was introduced and dre cooling bath was renoved. After
stirring for 5 h atr room 117 04 Jul yud 113/ 057696 PCT/US113/0 0 3 6
6 tenperature, the reaction was quenched ith methanol (1.5 nL), stirred
for 15 nin and diluted with sat. NHACM®OThe nmixture was extracted with

Et OAc- bexanes (1:1). The conbi ned organié@ extracts were dried over Na2SO4,
filtered and conceppated r, . Ihguton rsd&lorla-xmrr@mea@sl Rpehd (28lg, 50 inbi] ca gel

chromat ogr aphy (1 0 25% tOAc exanes o
(4- ci s- met hoxy- cy 0y THE ﬁ@t“ﬁr}latQ:érB%Frﬁdéedéi"iog‘“t(e?ﬂtm]oﬂf%"’ sl in (1. 73 g,
84% . [02291 To ans@hddt 29Bg PfAReAEIE HIE VRO OW A [tehextyon it wyd stioed bam ¢

acid tert-butyl est erggle&x? hangatrggn ’forl’OQ %r%acﬁﬂv&bﬁ:%&e&élﬂpt) at

room t enper at ure {8¥" YUSF 8aceric aci d ter_stirring for
3.5 ]r, the react sarN#Ck(0md) awa@e wﬁ%r\'%srfhh‘%“@tbe@?f\ﬂ 07k g flFPbduct .

This product was %&.ﬁl@kertﬁdmérmﬁﬁ@ﬁé&meﬁﬁ-&e&pdmwﬁm eYHerf, fIHEaﬁd #1,?2003
FO | ne

(40 nL), The aquegs aéer was_ back extracte V“é’ d‘p_i”s 1 2 F

organi ¢ extracts WEHE aHaimaphegiycpresRED EHiver iig {é( ey gt rcbncen ra ited to give
free am ne 63 (1. d2iBtionkd restiangand Nmetheyi2cuaiiox BriBEH HropeN-B.IRF4IW)- RG 64

[ 02301 A m xture gf 1@“%.@1 0.1 M 1.0 eq.), diisopropylethylanne (5.0
eq.) and any one Bf ami ne Trom 21-63 or other commerci al | v% bl e
primary or secont#at} al kylbanelation eBthe rmethony-2-Hetxypiiyrly é stirred
at roomtenper at U{nﬂmr 00 eq’:l)tm #ﬁﬁ(lbaﬂ.) ROVE frat adhalBLS - THF ((MWeTHRYS UG |
reaction was conpi 9@; E Wi"%“ﬁl 23 tmefiﬁc}ruém:nmﬁ'ﬁerga%ﬁ&% @h&ds g the

i nt er nedi ate prod ©or °
water followed by sodium perborate (10.6 g, 2.3 eq.), warmed to room temperature,

stirred overnight, diluted with CHCl, and filtered through celite. The filtrate was
diluted with brine and the separated aqueous layer was extracted with CH;Cla. 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 alcoho! 3-methoxy-2-methoxymethypropan-1-o! (0.90
g, 6.7 mmol, 1.0 eq.) in CHCl, (10 mL) at 0 °C was added EtN (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 ‘reactioﬁ o
mixture at room temperature, the residue was diluted with methanol (2 mL) and
methylamine (3 mL, 40% in water), heated at 50 °C for 18 h cooled to room
temperature, saturated with NaCO; and extracted with ether. The combirled extracts



purification by chromatography (EtOAc/ hexanes), was dissolved in 1:1

m xture of dichloromethane and trifluoroacetic acid (0.05 M and stirred
at roomtenperature wth or without anisole (5-10 eq.) for 3-4 h until
reaction was conpleted. The reaction was then carefully qu @cf@ﬁlﬁ'ﬂfth sat.
NaHCO8, extracted with EtQAc‘until there was no product det

conbi ned extracts were dried over Na2SO4, filtered, concentrated and the
product. 64 was puwahiied by reverse phase HPLC (I\/EC]—I-vvater)’CTl[JmlgiB}G The
foll ow ng procedure has been used for aromatic am nes (RF and/or Ro=Ar).
To a solution of Nt fvel anérl NapeD, (24d filltered &b Jiltrata whiHEid§tilledriz) ataosph@® C was -
added nBuLi ( 148 pL 5 N .in Wﬁﬂa y HWPA (200 L)
and 118 04 July 26’%‘6‘“9%’ﬁiﬁﬁg%‘g‘g@&%&%ﬁom%&gﬂ rred(pfor 10 nun. A
solution of 18 (44 ng, 0.062 mml) |n THE (0.7 m) was introduced by
rinsing wth THE (0.3 nL). After stlrrln the reaction mxture was -
quenched with sat NaHCO3 (15 ml), MeSlt N \GFeEP2EX Et OAc. The conbi ne
extracts were dried over Na3SO4, filtered, concentrated and the product was
purified by chromatography (EtOAc) to gl‘i}e an internediate. This '
internediate and a@kgol e  TokQOuboh ofeis-GHasmotwoitiexaml Qydiochipride§.@ 2,089

di chl oronet hane and trifl uoro ) hEl Al aqdgom
tenperature 3 h. 'ﬂ% EEY mwa%r\?ﬂ' %F?e%hgléuféo%mﬁ)glgn %?Qw ' 'sat NaHCCB,

extracted with 4xEedPe: (6Fae-Taipid(Bodt (14 mk, %ﬁﬂé aﬁffré'erna&/@r 48 W%m
filtered, concent Bﬁ’f’fﬁdﬁcﬂlﬂgacthés}ﬁm%ﬁmg §em§€lsd\!}?§onpéﬁfritfoh & dyaqu@velesiiephase

HPLC (IVEO—I- water). 65 02321 Dis 1N ) added to
a solutjon of 20 M a° &g ik Efighcq %gé‘lfﬁ%e‘g °§f&’ ‘%"3?‘ room

tenperature and stiursdesld bakenirited. rfite.crifiopibiet wss:msnailimg fronxEtQrie- hwases added any
one amne from 21 wegc F?Q)(Ejnhydgongg&&lkﬁi —cgrbﬁﬁéé‘éclidqgjt @utﬁ 'é&tgﬁf Yo, 01'5%33 econdary

amne (1.5 eq.). Ve stirred for several hqurs to
over ni ght unti | r@é@:ll on demsrleion @f (4itses- IFYéI&l:X‘?YBHh""ﬂ?W‘GF‘é‘; e EBReent r at ed

and the internedi %rte?(iipfé)dyf}hmoﬁlﬂ)hﬁﬂaﬂﬂhﬁdﬁ\y%dlw @b, 5.0R4)H nﬂmmﬂwtzm by

chr omat ogr aphy ( Et QA¢/.hex
di chl or omet hane aﬂ’dmf‘?‘?"f“f’ m&@é‘\éﬁ@tﬁiam {‘gggdlﬁgj%gl\%‘m c?ﬂ I"7"e8 at room
tenperature W th er)ing tduouited amiisovies hdnd@ndi Jesulting n@xire I“’lasﬁlmﬂ*‘if"fﬁéactl on

was conpleted. T %an-?@ﬁa ér V\ﬁéréa@ﬁﬂ it b hyengﬂ@m%@thJIIOS@ﬂi), NaHCC3,
extracted with Et here was no product detected. e conbi ne

extracts were dri @dfe‘bf?’é?o ‘R&Z@@Qd with 5t (NFHEkpnd thg moge Wésteé‘d""‘é?‘? HE™Shr oduct
65 was purified byitl BIORLSEheRB@bitedHitkdic dudi2Ghvernlred Jover[10233] filBaerpadnds i n

the fol lowng t abcl:ogccntrate% %ee n?drt.aengimgéct “baes rpuIlg ! sxlﬂg gtt.l c%romatography (20%
EtOAc/hexanes) to give (4-trans-methoxy-cyclohexyl)-methyl-carbamic acid fert-
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 CHa2Cl, {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 ccmﬁrméd.
the structure and the product was used without further purification.
[0224] Altematively, compound 61 may be prepared according to the ‘

following scheme:
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jo22s] Thus, oxidation of 4-methoxy cyclohexanol under suitable conditions

(eg., TPAP, NMO) in a2 suitable solvent (e.g., methylene chloride) gives the
comresponding ketone. Reductive amination of 4-methoxy cyclohexanone under
suitable conditions (e.g., dimethylamine, NaBH(OAc);, AcOH in THF) gives access

to the corresponding amine 61 with good stereoselectivity (i.e., frans).

o HO—O-N\H. CF3C0H

62

[0226] Toa suspens'ion of methyl-(4-oxo-cyclohexyl)-carbamic acid ferz-butyl
ester (an intermediate for the preparation of 58 and 59, 580 mg, 2.56 mmol, 1.0 eq.) in
THF (8 mL) at —78 °C was added LS-selectride (1 M solution in THF, 5.7 mL, 2.2
eq.). After stirring for 2.5 b, the reaction mixture was warmed to 0 °C and stirred for
30 mm 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,SQj, filtered and concentrated. The crude mixture was purified by silica gel
chromafography (33% to 50% EtOAc/hexanes) to give ‘(4-cis-hydroxy—cyc]ohaxyl)-
methyl-carbamic acid fer¢-butyl ester (391 mg, 67%).

[0227] Compound 62 was prepared from (44:ls~hydroxy-cyclohexyl)-methyl-
carbamic acid fert-butyl ester following the same procedure for the preparation of 61
from (4-tmns-hydroxy—cyc]ohexyl)-darbamic acid fers-buty] ester.

P
g
63
[0228] To a solution of (4-cis-hydroxy-cyclohexyl)-methyl-carbamic acid tert-
buty] 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 stiring for 10 min, methyl iodide (3.9 mL, 7.6 eq.) was
introduced and the cooling bath was temoved. After stimring for 5 h atr room
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temperature, the reaction was quenched with methanol (1.5 mL), stirred for 15 min
and diluted with sat. NH4CL  The mixture was extracted with EtOAc-hexanes (1:1).
The combined organic extracts were dried over Na;SQs, filtered and concentrated,
The crude mixture was purified by silica gel chromatography (10% to 25%
EtOAc/hexanes) to give (4-cis-methoxy-cyclohexyl)-methyl-carbamic acid ferz-butyl
ester (1.73 g, 84%).

[0229] To a solution of (4—cis—meﬂloiy-cyclohexyl)-methcharba‘mic acid
tert-butyl ester (1.73 g, 7.12 mmol, 1.0 eq.} in CH;Cl; {4 mL) at room temperature
was added trifluoroacetic acid (4 mL). After stirring for 3.5 h, the reaction mixture
was concentrated to give a crude product. This product was dissolved in CH2Cl (50
mL) and washed with sat. Na;CO; (40 mL). The aqueos layer was back exiracted
with 5xCH,Cl,. The combined organic extracts were dried over NaxSOs, filtered and

concentrated to give free amine 63 {1.12 g, 109%, contains residual CHzCly).

NH,
RF\N/" \ / \N
) N —
Re H NTNH
64
[0230] A mixture of 18 (0.01-0.1 M, 1.0 eq.), diisopropylethylamine (5.0 eq.)

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 umtil 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 Na;SOs,
filtered, concentrated and the product 64 was purified by reverse phase HPLC
(MeOH-water).

[0231] The following procedure has been used for aromatic amines (Ry and/or
Rg=Ar). To a solution of N-ethylaniline (47 uL, 6 eq.) in THF (1 mL) at 78 °C was
added nBuLi ( 148 pL, 2.5 M in hexanes, 6 eq.) followed by HMPA (200 ul) and
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stired for 10 min. A solufion of 18 (44 mg, 0.062 mmol) in THF (0.7 ml) was
introduced by rinsing with THF (0.3 mL). After 10 min stirring, the reaction mixture
was quenched with sat. NaHCO; (15 mL), extracted with 3xEtOAc. The combine
extracts were dried over Na;SOy, filtered, concentrated and the product was purified
by chromatography (EtOAc) to give an intermediate. This intermediate and anisole
(100 pL) was dissolved in 1:1 mixture of dichloromethane and ixifluoroacefic acid (2
mL) and stirred at room temperature 3 h. The reaction was then carefully quenched
with sat. NaHCO;, extracted with 4xEtOAc. The combine extracts were dried over
Na,S0,, filtered, concentrated and the product 64 was purified by reverse phase

HPLC (MeOH-water).

-=
=z
i

NH

65
[0232] Diisopropylethylamine (1.6 eq.) was added to a solution of 20 (0.03-
0.05 M, 1.0 eq.) and TOTU (1.5 €q.) 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 ovemnight until reaction complqted.» The reaction
mixture was concentrated and the intermediate product, either with or \;vithout
purification by chromatography.(EtOAcfhexanes), was dissolved in 1:1 mixture of
dlchloromethane and trifludroacetic. acid (0.01-0. 05M) and stimed at room '
3 temperature with or without anisole (5-10 eq.) for 3-4 h until reaction was completed.
The reaction was then carefully quenched with sat. NaHCO;, extracted with EiQAc
until there was no product detected, The combine extracts were dried over NaZSO4,

ﬁItcréd, concentrated and the product 65 was purified by reverse phase HPLC
(MeOH-water).

[0?._33] Compounds in the following table were prepared either following the
preparation of 13 or 64 or 65. -
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ER-806286 _
[0234] Diethy! azodicarboxylate (9.1 uL, 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 mixture of dichloromethane and trifluoroacetic acid
(2 mL) and stired at room temperature for 2 h until reaction was completed. The
" reaction was then carefully quenched with sat. NaHCO; (15 mL}), extracted with 7x10
Ll of EiQAc. The combine extracts were dried over Na;SOy, filtered, concentrated

and the product was purified by reverse phase HPLC (MeOH-water) to give ER-
$06286 (2.4 mg, 24%). MS (ES) 423.2 (M+H)".

FaCu_. ,
N N

ER-806287
' {0235)  Compound ER-806287 was prepared from 4-trifluoromethylphenol
) following the same procedure for the preparation of ER-806286. MS (ES) 4382

‘“@f\{%«

N\ NH

(M+H)".

ER-806311
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[0236] A mixture of 18 (12.5 mg, 0.018 mmol), diisopropylethylamine (0.2

ml, 65 eq.) and thiophenol (10 pL, 5.5 eq.) in DMF (0.5 mL) at room temperature
was sticed for two days. The reaction mixture was concentrated and purified by
chromatography (30% EtOAc-hexanes) to give an intermediate] 2.7 mg (92%). This
intermediate and anisole (100 pL ) were dissolved in 1:1 mixture of dichloromethane
and trifluoroacetic acid (2 mL) and stired at room temperature for 40 min. The
reaction was then carefully quenched with sat. NaHCOx (15 mL), extracted with
7xEtOAc. The combine extracts were dried over N2,S0,, filtered, concentrated and
the product was purified by chromatography (5% MeOH-EtOAc) to give ER-806311

(4.5 mg, 65%). MS (ES) 386.2 (M+H)".

NH,
o) N =
H NTNH
ER-806355

[0237] Methylsulfonyl chloride (9 pL, 2 eq.) was added to a solution of 17
(40.5 mg, 0.058 mmol) and diisopropylethylamine (100 pL, 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.
NaHCO; (10 mL) and the separated aqueous phase was extracted with 4xEtOAc. The
combine organic extracts were dried over Na,SO,, 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 dichlorohwtlﬁnc (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 Na;S,0; extracted with 4xEtQAc. . The combine
organic extracts were dried over Na;SOs, 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 L} were dissolved in dichloromethane (1
mL) and treated with trifluoroacetic acid (1. mL) at room temperature for 4 h. The

reaction was then carcfully quenched with sat. NaHCO; (15 mL), extracted with

4xEtOAc. The combine extracts were dried over NaySOa, filtered, concentrated and
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the product was purified by reverse phase HPLC { MeOH-water) to give ER-806355
(3.4 mg, 16% for three steps). 'H NMR (DMSO-dg) & 2.35 (t, J=6 Hz, 4H), 2.49 (s,
3H), 2.70 {t, J=6 Hz, 4H), 3.67 (s, 2H), 5.74 (s, 2H), 6.73 (s, 1H), 7.16 (dd, J=8.2 and
1.2 Hz, 1H), 7.28 {d, J=1.2 Hz, 1H), 7.53 (d, J=8.2, 1H), 7.55 (5, 1H).

NHy

(\N N 72
of‘S\/| N '_N

H N _NH

\r
ER-306401
[06238] Hydrogen peroxide (4 mL, 30% in water, 3.6 eq.) was added to a
solution of thiomorpholine (1.0 g, 9.7 mmol) in acetic acid (12 mL) at room
temperature. The resulting mixture was stirred at 100 °C overnight, cooled to room
temperature and concentrated. Thiomorpholine sulfoxide from the residue was
crystallized from ethanol as a decp coloréd solid. Following the general procedure for
the preparation of 64, compound ER-806481 was prepared from 18 and

Thiomorpholine sulfoxide. MS (ES) 417.2 (M+Na)".

NH,
OMN o
N —
@2 H NTNH
ER-806404 !

[0239] A mixture of 18 (5 mg) and benzyl alcohol (100 pL) was treated \;_*ith
tBuOK (1 mL, 1.66 M in THF) at room temperature overnight. The reaction mixture
was quenched with sat. NaHCOQ; and extracted with 3xEtQAc. The combine extracts
were dried over Nay80Q,, 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
Na;S0y, 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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[0240] To a solution of S-iodoindole (5.0 g, 20.6 mmol), phenylacetylene (3.4

mL, 1.5 eq.} and diethylamine (10 mL) in DMF (2 mL)} was added Pd(PluP)s (120
mg, 0.005 eq.) and Cul (39 mg, 0.01 eq.) under nitrogen atmosphere at cooling water
both temperature and the resulting mixture was stirred for 3h at room femperature.
The teaction was diluted with sat. NaHCO; (50 mL), extracted with 4x30 mL of
EtOAc. The combined extracts weré dried over N2sSQ,, filtered, concentrated and
the product was purified by chromatograph (15 to 20% EtQAc/hexanes) to give 5-
phenylefliynyl-1H-lindole (4.41 g, 98%).

[0241] Cozﬁpound 5-phenylethynyl-lindole-1-carboxylic acid tert-butyl ester
was prepared from 5-phenylethynyl-1H-lindolc following the procedure for the
preparation of 7 (indole-1,5-dicarboxylic acid 1-tert-butyl ester S-methyl ester as an
example) from methyl indole-5-carboxylate.

[0242] Compound S-phenylethynyl-?.—tributylstannany]-indole-l-carboxylic
acid fert-butyl ester was prepared from S-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 fer-butyl ester and 4 (R;=Me) following
the procedure for the preparation of 13. MS (ES) 364.2 (M+H)".

_ ER-806645 B
[0244] A solution of ER-806644 (6.5 mg) and Lindlar catalyst (50 mg) in
THF (2 mL) was stirred at room temperature under hiydrogen gas for 1 h. The
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resulting mixture was filtered through celite and the filtrate was concentrated. The

residual solid was washed several times with EtOAc to give ER-806645 as a light
yellow solid (2.0 mg, 31%). MS (ES) 366.3 (M+H)".

Q
N —
H

Ng NH

T
ER-806646
[0245] A solution of ER-806644 (5 mg) and Pd(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 N N
N _
H NTNH
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 HC1 (0.5 mL) for 30 min. The reaction
mixture was diluted with sat. NaHCQ; and exfracted witﬁ EtQAc. The combined
extracts were dried over Na,SOs, filtered, concentrated and the product was purified
' .'\.! by reverse 'phase HPLC (MeOH-water) to give ER-806095 (2.6 mg, 18%). 'H NMR.

Q NH;

H(’)IO
N W A7 N
(O ,

Na NH

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 ovemight. The reaction




- NHNNH T NH2 808107H HNVR/ \NN N H N'NH 808151INHZH NMR N N H N,
/NH 808153NH2 H NMR of | \ N/ \ H N '"NH 137 WO (13/057696 808164NHZ H NMR
N/ \NHN NH / 808247NHz' HNVMR \N N H M ' NH 808254NHZH NMR N | \ / N

04 July 2006

{
H
i
!

;
i
WO 13057696 PCT/USOIAN3IGH

mixture was then neutralized with a solution of 1 N HCI {0.1 mL) to pH=5 and
concentrated. The residue was taken up in 1:1 MeOH-EtOAc and filtered. The
filtrate was concentrated and purified by reverse phase HPLC (MeOH-water) to give

ER-806420 (0.5 mg, 40%). MS (ES) 496.3 (M-H)".

o NHp
) H —
NTNH
ER-806432
[0248] A mixture of 18 (15.5 mg, 0.02 mmol} and methylamine (0.11 mL, 2.0
M in THF, 1.0 eq.) in dichloromethane (0.5 mL) was stirred at room temperatuzre
ovemight, diluted with sat NaHCO; and exiracted with 3xEtOAc. The combined
extracts were dried over Na;SO, filtered and concentrated. The residue was
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
3x0.5 mL of DMF and the resulting mixture was stimred overnight, concentrated,
diluted with sat. NaHCO; and extracted with 3xEtOAc. The combined extracts were
dried over Na:SOa, 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
satNaHCO; and EtOAc and the scparated aqueous phase was extracted with
3xEtAOc. The combined extracts were dried over NaySQq, 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)".
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[0250] 5-nitro-indole-1-catboxylic acid fers-butyl ester was prepared from 5-

nitroindole following the same procedure for the preparation of 7 from methyl indole-

S-carboxylate.

[6251] A solution of S-nitro-indole-1-carboxylic acid tert-butyl ester (0.50 g)

and catalytic amount of P4(OH); in a mixture of MeOH-EtOAc was stirred at room

temperature under hydrogen for 1 h. The reaction mixture was filtered through celite

and the filtrate was concentrated to provide 5-amino-2,3-dihydro-indole-1- carboxylic

acid zert-butyl ester (0.44 g, 98%).

[0252] Benzoy] chloride (305 pL, 1.5 eq.) was added to a solution of 5-amino-

2,3-dihydro-indole-1- carboxylic acid tert-butyl ester (407 mg, 1.74 mmol) and

triethylamine (1.2 mL, 5.0 eq.) in dichloromethane (5 mL) at 0 °C and the resulting

mixture was stirred for 15 min. The reaction was then quenched by addition of sat.

NaHCO; and the mixture was extracted with 3xEtOAc. The combined extracts were
dried over Na,SOa, filtered, concenirated and the product was purified by
chromatography (20 to 100% EtOAc-hexanes) to give 5-benzoylamino-2,3-dihydro-
indole-1- carboxylic acid tert-butyl ester (S88 mg, 100%).

[0253] Sodium hydride {60 mg, 1.5 eq.) was added to a mixture of 5-
benzoylamino-2,3-dihydro-indole-1- carboxylic acid zers-butyl“ester (570 mg, 1.68
mmol) and methyl iodide (0.42 mL, 4.0 eq.) in DMF (10 mL) at 0 °Cr and the resulting
mixture was stirred for 20 min. After concentration, the residue from reaction
mixture was diluted with sat. NaHCO; and extracted with 3xEtOAc. The combined
extracts were dried over Na;SOq, 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 fert-butyl ester (547 mg, 93%).

[0254] A mixture of 5-(benzoyl-methyl-amino)-2,3-dihydro-indole-1-
carboxylic acid fert-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 filirate was concentrated. The product was purified
by chromatography (30% EtOAc-hexanes) to give 5-(hcnzoyl-methyl-amino)-indole-
l-carboszlic acid tert-butyl ester (372 mg, 75%). |

[0255] 5-(benzoyl-methyl-amino)-2-tributylstrannanyl-indole-1-carboxylic

acid fert-butyl ester was prepared from S5-(benzoyl-methyl-amino)-mdole-1-
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carboxylic acid fert-butyl ester following the procedure for the preparation of 10 from

9.

[0256] Compound ER-807313 was prepared from 5-(benzoyl-methyl-amino)-
2-tributylstranpanyl-indole-1-carboxylic acid fers-butyl ester and 4 (R=Me)
following the procedure for the preparation of 13, MS (ES) 397.2 (M+H)" and 419.1

(M+Na)".
o o NH
P N .
OJ‘W// 0 N N
Il N =
N H NTNH
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 RN -
N
! W \¢
H . NTNH
ER-807586
[0258] A mixture of 18 (51 mg, 1.0 eq), (3,3-dimethyl-1,5-di¢')§:a-

spiro[S,5jundec-9-yl}-methyl-amine  hydrechloride (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. Afer cooling
to room temperature, the reaction was then carefully quenched with sat. NaHCO;, .
extracted with EIQOAc until there was no product detected. The combine extracts were
dned over Na;S0;, filtered, concentrated and the product was punfied 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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[0239] ER-807759 was prepared following the same procedure for 13 (ER-

805639 as an example) in Stille coupling reaction and for ER-807386 in ketal
hydrolysis reaction. "HNMR and MS (ES) 389 (M + H)".

MeO’N“\-Q NH,
N AN -
] N
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;OMeHCI (5.2 mg, 0.623 mmol, 50 eq.). The solid became
soluble and saturated NaHCO; (0.3 mL) was slowly added and the resulting mixtme
was stirred overnight. The reaction mixture was diluted with EtOAc and saturated
NaHCQ;, and extracted with 4xEtOAc. The organic layers were combined, dried
over MgSQ, filtered and concentrated. The crude mixture was purified by silica gel
chromatography (10% MeOH-EtOAc) fo give ER-807789 as a white solid (5.3 mg,
100%). "HNMR and MS (ES) 432 (M +H)".

| N y N
NTNH
‘ ER-80779D
[0268] To a solution of ER—807586 (IS mg) in MeOH-THF (1: 1 1 mL) was

added NaBH,4 (20 mg) and the nuxture was stirred for 30 min, diluted with saturated
NaHCOQ; and extracted with 4xEt0Ac The organic layers were com‘bmed dned over
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MgSO,, filtered and concentrated. The crude mixture was purified by reverse HPLC
(MeOH-H20) to give ER-807790. '"HNMR and MS (ES} 405.5 (M + H)'.

\O\ NH,
H NTNH
ER-867835
[0262] To 2 solution of n-BuLi (1.6 M in hexanes, 0.35 mL, 0.56 mmol, 31.3
eq.) in THF (2.0 mL) at 0 °C was added methyl triphenylphosphonium bromide (0.20
g, 0.56 mmol, 31 eq.). The reaction was wormed to room temperature and stirred for
40 minutes. A portion of the solution (0.6 mL) was transferred to another flask and
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 MgSOa,
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 + 'H).

HO’O Nz
i W -
, N
| l/\CQ__Q‘
H NTNH

ER-807837

[0263] To a solution of ER-807586 (11.5 mg, 0.0286 mmol, 1.0 eq.) in THE

(2.0 mL) at 0 °C was added MeMgCl (3.0 M in THF, 0.25 mL, 0.75 nimol, 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 conceatrated. 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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HN?7 "NH808833\HNVWVR N N/ \ / NMO "NH ~ HNT 808836MO~-O NH2H

NTMR H NYNH 808984NHS H NVR <\ N/ \ / \NN H N, "NH 110 04 July 2006 11'O

03/ 057696 PCT/ US03100366 ER-806286 [0234] Di et hyl--azodi carboxylate (9.1 '~ -

- 2.09.) was added to a solution of 17 (20 ng, 0.03 ninnl,(ﬁﬁp egw%,
hi phenyl phosphine (15 ng, 2.0 eq.) and phthalimde (8.5 ny, 'y 2) in

toluene (2 nm) at

roomtenperature and the resulting mxture was

stirred

for 19 h. The rQafbh8ksM Xture was concentrated and the i néqfysBdhate was
purified by chromatography (30% Et OAc- hexanes) to give 19.3 ng (81% . This

I nternmedi ate was di ssolved in 1: I Xt ure of dichm ronet hane and
trifluoroacetic acid (2 nL) and irred at room yemperature for 2
reaction was conpl eted. The reacti of W§ Y0 KET@fuIIy guenched

NaHCO3 (15 nl), extracted with 7x10 ni
were dried over Na2SO4, filtered, concentratled n

Et @¢. The conbi ne ex

purified by reverse phase HPLC (MeOHwater) to give ER- 806286 (2.
24% . M5 (ES) 423.2 (M+tH)+. F3C ER‘806%§&0&B6

[0264] S-chloromethyl-indole-1-carboxylic acid fert-butyl ester was prepared
from 8 following the procedure for the prcparﬁtion of 9 but without the addition of
morpholine.

[0265] A mixture of 3-chloromethyl-indole-1-carboxylic acid fert-butyl ester
(0.82 g, 3.10 mmol, 1.0 eq.), cyclohexyl mercaptan (0.53 mL, 1.4 eq.} and K;CO3
{0.90 g, 2.0 eq.) in DMF (6 mL) was heated at 40 °C until reaction completed. The
reaction mixture was cooled to room temperatute, dituted with sat. NH;Cl and
extracted with diethyl ether. The organic extracts were dred over MgSOy;, filtered
and concentrated. The resuling mixture was purified by chromatography (5%
EtQAc/hexanes) to give S-cyclohexylsulfanylmethyl-indole-1-carboxylic acid fert-
butyl ester (0.79 g, 74%).

[0266] ER-808036 was prepared from S-cycloheiylsulfany]methyl—iadde-1-
carboxylic acid ferr-butyl ester following the procedures for the preparation of 16

from 14.

h until

with sat.

tracts

t he product was

4 ny,

NH; [:::L\ NH,
it N ™ N
0 W\t 00 N )7
H Nj/NH H Nj/NH
ER-808082 ' ER-808083
[0267] Toa 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.
Nay$»0; and sat ﬁaHCOg. The separated aqueous layer was extracted with SxEtOAc,
and the combined organic phase was dried Over Na;SOyq, Tiltered and concentrated.
The crude mixture was putified by chromatography (5% to 10% MeOH/BtOAc) to
give semipure products {18 mg and 32 mg each). After further purification by reverse



[ 02351 Conpound ER-806287 was prepared from 4-trifl uoronethyl phenol

follow ng the sanme procedure for the preparation of ER- 806286. M5 (ES)
438.2 (M+H)'. ER- 806311 141 04 July 2006 WD 03(157696 PCTI US03100366
102361 A m xture of 18 (12.5 ng, 0.018 mmol ), diisopropyl ett}}/IJauﬁn' %@]6(0. 2
m., 65 eq.) and thiophenol (10 gL, 5.5 eq.) in DMVF (0.5 i) Ht/"%
tenperature was stirred for two days. The reaction m xture was

concentrat ed ando@uesichd ed by chromat ography (30% Et QAc- hexanwesjule gi ve an
intemrediatel 2.7 mg (92% . This internmediate and anisole (100 pL) were
dissolved in 1:1 n]',m;eqmcomeémmeﬂr ERE0EE .2 apland rEN-8080830@8end)cvesci d (2
m.) and stirred at room tu lf"gﬁ‘ﬁé&m"’n The reaction was then
careful |y quenched®RdteH %E% y) extracted with 7xEtOAc. The
conbi ne extracts were dried over Na2SO4, filtered, concentrated and the
product was purified by chromato hy (5% MeOH Et OAc) to give ER 806311
(4.5 ng, 65%. MS (ES) 386.2 (M ER- 806355 10 1 Met hyl sul f onyl
chloride (9 pL, 2 eq.) was added ®’s (40.5 ngy, 0.058
nunol ) and dii sopropyl et hyl am ne (100 j L g-»)Xin dichloromethane (1
m) at 0 C and stirred for 30 mn. 4-hydroxypipegidine (30 nig, 5.0 eq.)
and DVF (0.5 nL) were introduced and the reaction mxture was warned to
roomtenperature and stirred for 2.5 days. The reaction was quenched with
sat. NaHCO3 (10 mL) and the separated é‘ﬁﬁ@é@s phase was extracted with
4xEt OAC. The conbjogyg) or gamirﬁmﬁbétolfal&hlﬁromhﬂ -indiplie-¢ darberayiic MaP@@Putyk ¢sicx er ed and
concentrated and t duc p 5 [V hed (VRO st er) to
gi ve an internedi {dgl ’25‘8 mmt] 12%%) &%]hﬁe"( grﬁrr% ﬁ[ﬁéﬁ alﬁt?sgﬁdlg/?ol ved in

di chl oronet hane (03 lrrrl_léﬂlyéﬁhbrfﬁr@dt‘@élsweéH35’1€MP”(’@‘° ) AHHENRE S ng)  at
room tenperature fgg, 1@ rea&iaﬁnﬁﬁasmmemmugmm Iwaﬁnigymﬁdtﬂcrt iTon of

wat er and Na2S20G3 exlfer acted with, 4x

t t
were dried over NaBlgdy wat eqnegfraed éﬁ‘\gﬁlﬁorﬁsédé‘ﬁt“?% ‘aé) ?‘ﬁ"’g‘ft‘%ﬁﬁ“f (38/3( rac S

purified by chromakioge/miuigs)( th BN AC Shw@mb}ym@ygndm aho |nitﬂ efmbar at e
(13.7 nig). Thi s | t.er d%ﬁﬁ lthg% (400 pL) were di ssolved in

di chl or onet hane P 5 ch'?g vmth trolfluoroa crlactﬂé‘g] . n1_ at
room terrperature f{©¥69l4 h. FReS08103 a%3s| Bﬁpﬂﬁésﬁf“ﬁeﬁ‘qf? 'é?‘fy R Wh flkda vvlth
sat. NaHCGB (15 Mmookt baE khuiit bdter fél!ﬁE’in@‘h& prddadurescfbine preparetionof 36 wer e
dried over Na2SO4, f||t n 4 uly 2006 WD 113 /0 5
76 9 6 PCT/US03/ | Niose¥: gﬂ@ﬁ@@&&? Was ‘E)"d*h % G %mgihé‘g/erse phase HPLC (
MeOHwater) to give ER 806355

N\
CL N
i N - ‘N
! Y,
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.), stired and warmed to room tempcrature 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-chioro-2-

methyl-5-methylamino-3 H-imidazo[4,5-b]pyridine as 2 white solid (190 mg, 94%).
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(3.4 ng, 16%for three steps). '"H NWR (DVsO-d6) S 2.35 (t, J=6 Hz, 411),
2.49 (s, 3H), 2.70 (t, J=6 Hz, 4H), 3.67 (s, 2H), 5.74 (s, 2H), 6.73 (s,
1H), 7.16 (dd, J=8.2 and 1.2 Hz, 1H), 7.28 (d, J=1.2 Hz, 1H), 7.53 (d,
J=8.2, 111), 7.55 (s, 111). ER-806401 [02381 Hydrogen per oxj 4o‘l]ey( 0§L 30%
in water, 3.6 eq.) was added to a solution of thionorpholin (“1%)0 9.

nml ) in acetic,g |% 2 nL) at room tenperature. The res xture
was stirred at i\gfc)” 7(g))\q’/ernl ght, cooled to room tenperaturgéﬁdsdg"“ ¢

concentrated. Thio olin xide fr t r / I'lized
from et hanol as a g@@gpcol oﬁ%@ﬁgéfwﬁ PR 7h§1'11o T er a‘lﬁh 1a§%n}:% ure for
the preparation of iGiiazofiiotidice ER- 866401 \Néé(cvioém}'@ﬁhﬁ'rﬂ@w)i@ﬂﬁﬁﬂ

Thi oror phol i ne sul ftﬂ%‘tﬂs@nmahﬁ-uﬁiﬁg)l-cm ﬁ’c QMI}mmwl E&@@ﬁéﬂ:@ﬁd HoR28%hd A
m xture of 18 (5 ng) and benzyl alc cg{h%e\/\gh reae 0tfhmtBuG<(1
nL, 1.66 Min THF) Cé{flol’t"ﬁ’éﬁ‘?'{‘%ﬁ‘ﬁlé‘?afﬂﬂ“@’go ‘ér‘g? e, 853’{” h %% ure was
quenched W th sat. fN&HG@ﬁlemncbdﬁxfdr&ebephramtdﬁB%ENmonﬁfmedﬂmmnpmdextracts

were dried over Na2SO4, filtered, concentrated and the crude internediate
and anisole (50 L) were dissol ved in dichl or onet hane (0.5 m) and treated

with trifluoroacetic acid (0.5 at roomterrpertsﬂzure for 3 ]1h. The
reaction was then carefully quen N sqt . MNHCO3, extracted with

4xEt OAc. The conbi ne extracts were dri o@ a3, filtered,
concentrated and the product was purified bychiN | ayer chromat ograph (10%
McOH Et OAc) to give ER- 806404 (1.0 ng, 37%. M 384.2 (M:tH)'. 143 04

July 2006 WD 413/ 057696 PCT/ USO3/ 00366 ER-806644 ' [ 02401 To a sol ution of
5-iodoindole (5.0 g, 20.6 mmol), phenyl| BB&03ik&ENne (3.4 nlL, 1.5 eq.) and
di et hyl ani ne (10 %da)p in oagsgmmaofms%w?ﬁ RAO LRI 16 120 awge, 0. 005

eq.) and Cul (39 under nltro?en at nospher e_ at coolln wat er

both tenperature alﬁldmfah?éor‘eg‘@’r 'EquFb(Mmfaﬁfé Al @t‘lﬂ{“fbﬁe‘lb’f‘“déll"? PG om
tenperature. The ﬁﬁ\%ﬁé WRNEMRAYod h hlttcﬁ‘@: b1 tt I 25 @om t&ﬁbﬁﬁ.ﬁe (ﬁ{a réitton vt r act ed
with 4x30 nil, of gg{; The hextrac S V\%Za rwa exggc 4 NagSHA,
filtered, concentrgiBgediip sz‘f (3 fe\ﬁﬂ’gm% FIFTRABY roma%ogr aph (15
to 20% Et OAc/ hexan€8)Cl iollgvedrey FtOAHER/ (1dD rkpa gomistdd Iorqueleem’(cm e dgied 980/ |
[02411 Conpound 5-phe y, 'ﬁ)fé?éﬁ' anh'cM&ﬁté&.‘Iﬁ@feQ@%Wak%u%dd)ytr&f@ﬁ;e hotyl ester
was prepared from 5-phe e, fohlow ng t]p[g glt}_oceddgre for
the preparation ofMep}(‘i‘ﬁ‘ﬂb‘PeEé‘“lc @“ﬁﬁsé‘a{‘r(bd%ll?@ AL PR 23, FREd %t er

5-net hyl ester as ahnecuw@xanple) from nethyl indol e-5-carboxyl ate.

/__'..\\,

v/

g S
Boc

5-formyl-indole-1-carboxylic acid rert-butyl ester or 6-formyl-indole-1-carboxylic
" acid fert-butyt 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 EtO (100 mL), filtered Elu'ough celite rinsing with ELO (50
n). The filtrate was washed with sat. NaHCO;, dried over Na,SQy, filtered and
concentrated. The crude product was azeotroped with tolune to give S-formyl-indole-
L-carboxylic acid fert-butyl ester (7.3 g 95%) or similarly 6-formyl-indole-1-

carboxylic acid tert-butyl ester
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. [ 02421 Conpound 5-phenyl et hynyl -2-tri butyl stannanyl -i ndol e-1-carboxylic
acid tent-butyl ester was prepared from

5- phenyl et hynyl - i ndol e-1-carboxylic acid tert-butyl ester follow ng the
procedure for the preparation of 10 from9. [02431 Conpound l@l‘«:}]ﬁ%g@%
prepared from 5-phenyl et hynyl -2- tributyl stannanyl -i ndol e-1 - iC aC| d
tert-butyl ester and 4 (Rl=Me) following the procedure for the preparation
of 13. M5 (ES) S®43@s7¢Wk H) + ER- 806645 -10244] A sol ution BFT/ERESE644 (6.5
ng) and Lindlar catalyst (50 nmg) in THE (2 nL) was stirred at room

t enperature under hydrogen gas for | h. The 144 04 July 2006 WD 113/1157696
PCT/ US03/ 011366 resulting m xture was filtered through celite and the
filtrate was concentrated. The r dual solid wasjtashed several times
with Et OAc to give ER-806645 as a wd (2.0 ng, 31%. M5
(ES) 366.3 (MtH)'. ER-806646 )0245] A s Non Bwif ER- 806644 (5 ngy) and
Pd(OH)2 (10 ng) in TIHIP (2 nL) was stirred Ht mQomut enper at ure under
hydrogen gas for overnight. The resulting mxturg was filtered through
celite and the filtrate was concentrated and the product was purified by
reverse phase HPLC (MeOH-water) to give ERR088b646 (1.3 ny, 26%. MBS (ES)
368.3 (MrH)'. HO ERR8H6095 mb @das) fasalitatell 6 wadhinkOviti20N HQhand FtzQ; ahd THE- MeOH

(3 nL) at r oom tenperature wa e (0.5 nL).
for 30 mn. The redt% OGr?‘J‘ﬁT’%P‘Hr"éem'% %mwl{’erhﬁ \X/lag%% s L 10‘8? A_@éo
extracted with Et ONomL)Fws adledibilredivateddy @it @g,\ﬁéﬂélﬂcﬁ*aoe@ E?Iv)e*P“’llXa‘E

filtered, Concen”ﬁ.tegﬁéﬂ‘&lmgé}ﬁu En%ld@*ic Vﬁ@rc@&lﬁﬁgfrb&ﬂon1ﬂ¥mfe%9ﬁaﬁ6dﬂlﬂase HPLC
(l\/EC]—I—vvater) to give é06

247] A
sol uti on of ER 80639®f(11133d Jed °n° l@eé—f” “ﬁ““s/gfr?f_ "ngld?l?llz_c?r%g%%%gﬁr%gm !
tenperature wth apgsgledted ©00 Ieg) ulEiNJ urscaﬂ) (s themymdumd apd the resyling mixtpe

reacti on 145 04 July 2006 . WO 1 6,P / L1:bdids B Podi Xture
was then neutrali z@%s wared 107100 & Eem%eramr q}fﬁﬁ ?_'éSTQ{—;U%Ofo?» 4 o

to._p d
concentrated. The teepérdue mshen alephed; pith rfhe) adglitigp GEI-SF_‘t gyj)cClan}]wafqa{agg d. The
filtrate was concentLakefhsonsd cRichd WROBOXC, iR\tembiRedignt 14yRvG@s (Md@rvat er )

to give MgSQs, filtered and concentrated. ~ The crude product 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 Etg,N (625 pL, 3 eq.} in
CH;Clg (15 mL) at 0 °C was added methanesulfonic anhydride (390 mg, 1.5 eq.). The

cooling bath was removed and the resulting mixture was stirred for 2.5 h and diluted
with sat. NaHCO;. The separated aqueous layer was extracted with CH2Cl. Tl_le
combined organic layer was dried over Na;SO;, 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 zers-butyl ester (380 mg, 78%). -
[0276] ER-808281 was prepared from 5-(2-cyclohexyl-vinyl)-indole-1-
carboxylic acid tert-butyl ester following the procedures for the preparation of 16
" from 14. MS (ES) and 'HNMR confirmed the compound. ‘
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ER- 806420 (0.5 ng, 40%. Ms (ES) 496.3 (MH)-. ER- 506432 [0248] A mxture
of IS (15.5 ng, 0.02 mmol) and nethylamne (0.11 nL, 2.0 Min THF, 1.0
eq.) in dichloronmethane (0.5 niL) was stirred at roomtenperature
overnight, diluted with sat. NaHCO3 and extracted w th 3xEt OAc._The conbi ned
extracts were dried over Na2SO4, filtered and concentr at ed. O Ruly due was
di ssolved in ) as a solution A [02491 Diisopro Ieth | anti ne
(5.3 pL, 1.4 D|VE‘)0(" Fox tr'maded to a solution of benzoic aci OPD% 61

eq.) and TOTU (10 nrg, 1A eq.) in DMF (0.3 nL) at room terrperature and
stirred for 15 mn. Solution A hen |ntroducedbe rinsing wth 3x0.5
nmL of DMF and the resulting m xture- was ed rn| ght, concentrated,
diluted with sat.NaHCO3 and extracted w @:' /N The combi ned extracts
were dried over Na2SO4, filtered and concenﬂr at £d} . The resi due and ani sol e
(50 1L) was dissolved in dichloronmethane (0.5 H‘E}q and treated with
trifluoroacetic acid (0.5 nL) at roomtenperature for 3 h. The reaction

m xture was carefully quenched with satERrRMagEO3 and Et OAc and the separated

over Na2B0n t1 Tt erH T concamil ?eﬁgﬁ%%mqﬁﬁ%@@? IFp g e ot ed
reverse phase HPLC Rk @Hzltiders kot gindes mRIGO 3‘2“05(@”40}’\@@“%}‘16“@‘?% t hree
steps). M5 (ES) 41lkegpefalMieHrhe miktie \@éﬂl&ﬂbéﬂﬁ@&@ﬁﬂ%@%@@m@tm&hﬁﬁw 00366

pr épar d 1 1 2%229%5\4%/#}@6% E@d%‘?%e@%%a%%%b@ﬁ R

preparation of 7 frcompomet hyl indole- 5-car boxyl ate. [02511 A solution of
S5-nitro-indole-I-carboxylic acid tert- butyI ester (0.50 g) and catalytic
amount of: PA(OH)2 in a mixture of McOHEtOAc was stirred at room
tenperature under hydrogen for 1 h. The mon m xture was filtered
through celite and the filtrate was c ted to provide

5-am no- 2, 3-di hydro-i ndol e-1- carboxylic acee tent-butyl ester (0.44 g,
93% . [0252] Benz0y|5-&f}l-ﬂﬂéléif-c(r3(ﬂ§lml\dcbd télrt-ﬁltﬁﬁstaro%&in@ﬂﬂ&de—l—&lraoﬁm&' uti on of
5-am no- 2, 3-di hydro-indol e-1- carboxxl c ag d ter/-butyl ester (407 ng,
1.74 mmol) and triethylamne (1.2 i, i n di chl or onet hane (5 rL)
at 0 C and the resii2t8ing M xbugpeasionae nEtWhmb@yﬁﬁbﬁplmﬁimmbmmldﬁﬂélrgeéﬁl on was
then quenched by agioh hPFinof ity oo RAEQBecR Rk s i hikists WS n2xba ACt ed

with 3xEt OAc. The conbi ned extracts were dried over Na2S flltered
concentrated and t FEohdpavie: oal Bnr MEed B of dmgnatdtPapHYe 55 100%
Et CAc- hexanes) to glyel-bahieNZQyik aH-Bid 2st3-(46hy dd@-mmol) in THF (20 mL) was

introduced slowly over 20 min. The reaction was warmed slowly to room

temperature, stired 30 min. The reaction mixture was pqured mic saturated
ammoniwm chloride and the separated aqueous phase was extracted with ethylacetate
(3x100 mL). The combined organic phase was dried over sodium sulfate, filtered and
i concentrated. The residue was purified by chromatography (methylene chloride to
1% acetone-methylene chloride) to gwe 5-\'111y1—mdole l-carboxyhc a01d tert-butyl

ester (4.7 g, 1009} or similarly 6-vmyl-mdo]e— -carboxyhc acid ter t—buty] ester.

TN
HO—/—I‘/ N

Boc :
5-(2-hydroxy-cthyl)-indole-1-carboxylic acid rer-butyl ester or 6-(2-hydroxy- . -
ethyl)-indole-1-carboxylic acid fers-butyl ester



i ndol e-1- carboxylic acid tert-butyl ester (588 ng,

100% . [0253] Sodium

hydride (60 ng, 1.5 eq.) was added to a m xture of 5-
benzoyl am no- 2, 3-di hydro-indol e-1- carboxylic acid tert-butyl'ester (570

ng, 1.68 mmol) and nethyl iodide (0A2 nL, 4.0 eq.)
and the resulting mxture was stirred for 20 mn.
residue fromreaction mxture was diluted with sat.

in DVF (

0
After con‘%’éﬂi"? %&".%En t he

NaHCO3 and extracted

with 3xEt OAc. Twe &M ned extracts were dried over Na2SALTYsLI6ed,
concentrated and the product was purified by chromat ography (30%

Et OAc- hexanes) to gixg 5- (t%mzsol)aﬁonndtshﬂybamlqamﬂbzxm ag}

reyichody] psra6t-2- | -

carboxylic acid tertyg (lé ﬁﬁﬁ% 0T 6;@) atg@@@m“ﬁ@@@gmommm of

5- (benzoyl - net hyl - § ro-indole-1- ca

rbox:}/l i. c%@c Elsthear% but yl
ester (500 rug) andlLNﬁé)ZQIS"B’g 30 ‘P‘ﬁ Tlt’ilfﬁfé}‘i‘ég F?“(ﬁ“"hﬂ‘)””\'ﬁa‘g s sHEgt Yy 80 c for
Ili. Additional Nh@gut&dsmg)nmqssolnm)raﬁduaactlimﬁt)tﬂm keesing the regperating 8t e was

stirred at 80 C fog |,H_‘8n§f%& ?(ﬁg?ra 111%&9@%3%@1{1@}&5 on pfBurdlwid Ur €

filtered through cet e was concentrate The rgc(ljuct was

purified by chr onaﬁmga@phyneém%nﬁemaﬂm%’éﬁ@?)‘ Th 194 tipg mexture was dilut
(benzoyl - met hyl - amy g LieihPER! Broride @60 ROX¥dl the REdrsledt Rhdoudlayet| wae ehitabted 372 N,

75% . [0255]
5- (benzoyl - net hyl -

tert-butyl ester wasfapy filpededd tooemudted.bdhe opiduereastuyrifiedrn chromsiersipby |

ém =X 93 ctht{] y%@%c&tﬂe%@yﬁﬂ éﬂ%&'cl) k&:@ﬂ-g—l&i@%ﬁ?ﬁ)& ng?) Lﬁ{j

July 2006 WO (13/

follow ng the proc )
ER-807313 was pr epa‘ﬂ@ﬁlﬁwlﬁ ey Wl g5t ﬁ;ﬁl—a%aﬁ?@o?f similarly

2-tributyl strannanylyyRael ecaltosat Rexphbaylagid tent-butyl ester and 4

AHON B stylereshiotides Thecambigd oraapia e Yeorg drisd Sy spdiom

e pre aration

was

147 04

(Ri NE) foll owing the procedure for the preparation of 13. M5 (ES) 397.2

(MtH) © and 419.1

prepared as a by-product during e aratlon ro sterlcally hi nder ed
am nes and yi el ded a satisfagto pec B_Aﬁéﬁg}ﬁ [0258) A
=N

m xture of 18 (51
spi ro[ 5, 5] undec- 9-

(MrNa) +. ER- 807015 [ 0257] Corrpound ER- 807015 was

ng, 1.00eq.N -!‘dl metlryl -
yl) - met hWam ne hy4f ochl ori de’(?l ny,

et hyl di i sopr opyl am ng.({-Rerpholinls,y1-2yBihdpleararbbiyiiic 4 Brrriedy! esnzr@HS?Eh (2.5 nl)

was di ssol ved in

vas” stirred al rogmeIpC ALY Sl Qe 1AL S RAFBOLAR LAR o Lo 1 051 due

acetone

heat ed- at

reflux for 16 It Aft emmpimlm—ﬁgl-eﬂa)@-md)dm-t%hmlﬂwﬂrf%f"b‘ttl‘lés*ﬁ’éﬁét[? on was then
careful ly quenched WI(J},BOhSeQ}t]_mehﬁ.ﬂg;ﬁo)-ethyl]-mdole-l-carboxyllc acid zert-butyl ester

[0280] To a solution of S-(2-hydroxy-ethyi)-indole-1-carboxylic acid fert-
butyl ester (260 nig, 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 oom 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 punﬁed by silica gel chromatography (20% EtOAc/hexanes) to give a semipure

iodide {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 puﬁﬁed by silica gel column chromatography
(methylene chloride to 15% acetone/methylene chioride) to give 5-(2-morpholin-4-yl-
ethyl)-indole-1-carboxylic acid fert-butyl ester (290 mg, 88%) or similarly of 5-{2-
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~extracted with EtQAc until there was no product detected. The conbi ne
extracts were dried over Na, S04, filtered, concentrated and the product
was purified by reverse phase HPLC (MeOHwater) to give ER-807586 (6.4 ng,
22% . 1HNVR and M5 (ES) 403.5 (M +H)+. 148 04 July 2006 V\D%B/ 0'2:.70%96
PCT/ t1S03/ 00366 ER 807759 [0259] ER-807759 was prepared; foll “}p@‘{ e sane

procedure for 13 (ER- 805639 as an exanple) in Stille coupling reaction and
for ER- 807586 i WHHEM® hydrol ysis reaction. 1HNVR and I\/BP(CE§%’3§'§’§(’(M +
H'. ER-807789 [0260] To a suspension ER- 807586, (5, . mol, 1.0
eq.) in water (0. Sevephexyhaethglnming) fiy TRPEYle pgd g‘ﬁ’.%‘%es%rg’?,%igo eq.):
The solid becane s@igubine-aedylyatiels Btadtixla HODB (LB esitr)or G2 (F¢HIFFY added

and the resulting mxture . Shdd I SN ELR B Hury1 8. T €action m xture was
Gl ut ed w eh Bt Onc Rttt AR LERaHALR B TRE (O it oac. The

organic | ayers were conbined, dried over MJSH, filtered and concentrat ed.

The crude m xture was purified by silica geky-ghromatography (10%

McOH Et OAc) to give ER-807789 as a whie 'IJ’, 5.3 ng, 100%. 1H\'MR and
M5 (ES) 432 (M +H)+. HO,, ER-807790 61 Tgoca solution of ER-807586 (15
mg) in MOHTFiF (1:1, 1 nL) was - add&d NaBH4 (20 r@ and the nixture was
stirred for 30 nin, #H2uetksdycartonylyinybricdeledrcarRepiisasidingburk ey i t h

4xEt OAc. The organi ¢ | ayRmsxei8nyl-oiilj-nede-1-thirb@dicaviarrethlylederiul y 2006 WO

031057696 PCT/ US03/ 01366 4, filtered and centr Y e
m xture vias purifi dd8By r ga@rass@l“pﬁﬂlf’é ‘°§‘ "ﬁ%%lctg %B}iﬁ‘égg%tRTgkg’g%%%d " HNVR
and M5 (ES) 405.5 (M g 13 imBR.8618661ere (3oL wFpddedb{PaCHERMSC-HheBRLI (1.6 M

in hexanes, 0.35 n,, Q. 38, raturs md® the GEhullind RixkidEwhe stiredloyernddht 0 AGevas added
met hyl 1 ri phenyl pl r%)sphonl um brom de The

[ 0. 20 , ..0.56 |, 31 eq.).
reacti on Was wor ne&onERRFigHnihE éﬁ’f]%li’ﬁ’flff; &uiffed bgﬁﬂl”? &g Fy ﬁlﬁc’nﬁ%%%ﬁ%lgs. A
portion of the sol yhdugRnd Ocforiab.) tonars t hanssmstiyide t chlerivel hier ghkaskZand
ER-807586 (7.2 nrg, 0.0179 nunol . .1, VBS AH0ed B .3ES Wbk B M xture
was stirred at roB‘ﬁ‘g?%??f)bgPygt“d‘?'}émFé? Pﬁagl%ﬁ%ﬁ\r/@l a’ndaggt%r %aseg:lddejd and the
m xture was similarly 6-(2—methoxy_c_arbonyl—viny])—indo]e—I-carboxyhc acid fert-butyl ester.

i
S
HO Boc
5-{3-hydroxy-propenyl)-indole-1-carboxylic acid tert-butyl ester or 6-(3-hydroxy-
propenyl)-indole-1-carboxylic acid fer-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 LiAlH, (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 ﬁlen 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 fers-butyl ester (2.89 g, 70%)
or or similarly 6-(3,—hydmxy—propcnyl)eiI;ddle-l-carboxylic acid tert-butyl ester.



extracted with 3xEt OAc. The organic | ayers were conbi ned, dried over MgSHA,
filtered and concentrated. The crude m xture was purified by reverse HPLC
(MeOH H20) to give ER- 807835 (0.8 ng, 12 % . 'H NWR and MS (ES) 401.5 (M
+' H). ER- 807837 [02631 To a solution of ER- 807586 (11.5 nmg, ?2 6 mml
1.0 eq.) in THE (2 O nb) at 0 C was added MeMgCl (3.0 Mln"f'ldﬁli

0.75 mmol, 26.3 eq.) The reaction was warned and stirred at room
terrperature for The reaction 'was quenched with NaHCQ3,
and then was ex\ (}gsé([lwérwth 3xEt OAc. The organic |ayers \/\m‘}égﬁ;ﬁ?ned
dried over MyS04, filtered and concentrated T resulting mxture was .
purified by silica gel chromatography (10 , then 10% to 30%

MeOH Et OAc) to give ER-507837 (0.8 ny, SFHERWR and Ms (ES)  419.4
(Mt"H). 1SO 04 July 2006 WO 03/0.,7 PCT/ US031011366 NH2 ER- 808036
[0264) 5-chl orometlryl-indole-l-carb ic acid tent-butyl ester was
prepared from8 followng t e,broce 9 but

wi t hout the addition Bf™O B 'E{‘H%pen{ E)’fg%!iﬁ&rn&}ﬂg%?%‘?%@mgm

5- chl or onret hyl - i ndol e-6H3-o@ariholiogd-jleprenend)-indale-1-gpybayplicasiddpre-baiy eger o 3. 10

nmol, 1.0 eq.), Cyﬁ,L exy[ 738l GaRbAB-({ BydRy-Plopent)-thd616H] karddigllickafd B+ (0. 90 g,
2.0 eq.) in DVF ( was heated at 40 C un%FEN E? '&ng 3\}) &{é"fage The
reaction m xture V\hﬁyléﬁfﬁfl(@ﬁsf“é’%“@d}‘f?‘{’e%@r)é‘f‘ & e th N114Cl
and extracted wi t kaidetioyiL) etdferwas Idied M@ dhétombxity ot Shewssulling pidgge over
ot ot oo soef I bR S ol o G et GG el DY

chr omat ogr aphy (5% xanes

5- cycl ohexyl sul | anwenwﬁglk)-ml*n'd@}'l@mlncd%l?%xﬁ ee) ey Beedupd and feruliss o (0. 79
gi 74;/0| {|0266] ERm&Ql B03% !ﬂgéd BU RAEIRHd, fdilcrea Emnytfxl plhEey] sul thanghmted f

yl -indol e=1- carboxylic acid tert acedures for.

t he preparation of a%@“??ﬁrﬁ“ﬁﬂ"“ﬁ@‘?@%ﬁ@iﬁ 5'&%“ {}%f%gj asp( a solution
of ER-808036 (60 noyer Bla;58,,nfiteted aid Gonesyirdted; nTﬂélESlé@ Bas pyeifi Paﬂﬂ%‘cﬁ (1.5 n)
at -78 C was added, n%%l#hﬂ o509 B R aALL T ive - @@lorpﬂolﬁ-ﬁﬂﬂp}opb@l)THF

After stirring for® eact1 on was ‘quenched 5);/ gc& g‘

Na2S208 and sat Naidesl-cahexylie psita teab sy uEYTs of asfairla &R rehel vm th
SxEt OAc, and the g@ Tﬁ&ymom@amoﬁyhpm@nmmafered bver Na2SO4, flltered
and concentrat ed. e crude m xture was purified by chromatography (5%to
10% McOH/ Et OAc) to give sem pure products (18 nmg and 32 ng each). After

further purlflcatlgn\Py reverse /\/\@_Q
“\@\ﬂ 3

N\ NH
qCF:’COzH 20F3C02H
ER-308501 ER-808514
NH; ‘ B NH,
@ -- > \*/N \_f N
I\/N 2 N - (\N ‘
H N NH O\/l A Na NH
2CF3COoH T 2CF3(;02H T
ER-8085042 ER-808544
[0284] Analogs ER-808501, ER-808514, ER-8085042 and ER-808544 are

prepared from 5—(2-m0rpholin-4-yl—ethy])-indole-l-carbo?:ylic acid tert-butyl ester, 5-
(3-morpholin-4-yl-propenyl)-indole-1-carboxylic acid  ftert-butyl  ester, 6-(3-



151 04 July 2006 WO 113/057696 PCT/ US03/ 00366 phase HPLC ( MeOH water),
ER- 808082 (3.2 ng) and ER S080S3 (3.2 ng) were obtained. 'NVR confirned
both of the products. ER-808103 102681 A m xture of ‘
5-chl oronet hyl -i ndol e-1 -carboxylic and tert-butyl ester (0.41 9 ]0 55
ningl, 1.0 eq.), cyclohexanol (0.82 nL, 5.0 eq.) and Ag20 ( Pstiy2008 g

eq.)j in diethyl ether (5 mL) was stirred at 35 C over weekend. After
cooliing to room tenperature, the reaction mxture was filtered through

cel iite washi ng WaH*&Her. The filtrate was concentrated BAFH¥EF esi due
was ipurified by chromat ography (3% Et OAc/ hexangs) to give

N- Boc- 5- cycl ohexy| oxyphelii vy rindaledrosppxylsg oppid 5 Ler "Iﬁ‘ggoﬁteésgndoitsf(.z' 1HNVR
confirmed the conpquisholilQAGHH)-BRISOEHIyasidpEepaylastef following the same '

5- cycl ohexyl oxyl ntt b%l - ”g})' e-|- car ?P@%’é}rdlf‘i acid tent-butyl ester follow ng
the procedures for WO ERRE HPRRBRRSt Mo fom 14. Both M5 (ES) and' HNMR
confirnmed the conpound. ER-508040 102701 To a suspension of conpound 3
(R=Me, 300 ng, 1.03 nol, 1.0 eq.) ing THE (5 nlL) y@f room tenperature was
added .dropwi se LiAH4 (1.0 Min THF 5 eq.) and the resulting

m xture was then heated at 65 C fof"°30 gtrN cooling to 0 C the
reacti on was quenched by addition of M . , 30 eq.) and water (30
eq.), stirred and warned to roomter‘rgFeratu e Miltered through celite
washing with EtOAc. The filtrate was“'@6Pentrateéd and the residue was
purified by silica gel chromatography gklkgddgyt hen 10% McOH Et OAc) to give -
7-chl oro-2- nrethyl -5-net hyl am no-3Hi m dazo[ 4, 5-b] pyridine as a ‘3@ te
solid (190 ng, 94%02830 1524 soljan of 205 1ome) fn medhy. Wfﬁ%ﬁii‘?‘?@@@sﬁﬁgﬂ 03/ 00366
f02711 ' ER- S08040 v thfyRRakadh inbfodte ki (omi2)-fores thiyd edpeamdtdaly Thensolirb - 3H-

i mdazo[ 4, 5-b] pyridine and 5- (. oh et hyl - am - R | tRs
tribut y% st ar manyl - FdBT 89 ‘E”é}feﬂ)&'&g?‘{iﬁé aﬁ%ﬁﬁbygrgtg%ﬁfu ﬂ@%&@'{g@épgrgﬂed from 8
and cye¢l ohexyl - netiyd preductvas figl puofigdity resiaese phesc ®IsOHpratepR e¢ ERar at i on

of 10) follow ng 3@% P{g%%%%% 19 (ESh, M8 2R 'BRM o Ghedbe dlctuk HNVR confi r med
t he conpound. ER-8 1 [02721 To a solution of ER-807790 (17 ng, 0.042

miol, 1.0 eq.) in CH2C12 (1 nL) at 0 C was added (MeOCH2CH2) 2NSF3 (14 pL,
1.8 eq.) and the resulting mxture ir for 1 hat 0 Cand 1 h at

roomtenperature. The reaction was ': \ A
H o N NH
1C-261
‘ [0286] A mixture of 7-chloro-3H-imidazofd,5-blpyridine (J. Heterocyclic.

Chem. 1982, 19, 513) (250 mg, contain 25% of S-chloro-3H-imidazo[4,5-b]pyridine),
2-tributylstannanyl-indole-1-carboxylic acid ferf-butyl ester (11, 822 mg) and
tetrakis(triphenyphosphine) palladium(0) (188 mg) in DMF (10 ml) was heated at
120°C for 6 b The reaction mixture was extracted with AcOEt, and washed with

) i;&'atcr and brine. Organié layer was dried over MgS50, and evaporated. The residue
was puriﬁéd by chromatographyr {AcOBt/hexane) to give 7-(1H-indol-2-yD-3H-
imidazo[4,5-b]pyridine YC-261 (28 mg) as a pale brown solid. 'H NMR confirmed the

structure,

o]
HN—-(_\
W 0

N
N\/

NVNH

159



.quenched with sat. NaHCO3 and t he separated aqueous | ayer was extractred
with CH2C12 foll owed by EtQAc-THF (1:1). The conbi ned organic extracts were
dried over Na2SO4, filtered and concentrated. The residue was purified by
reverse HPLC (MeOH water) to give ER-808128 (2 ng, -13%. @%Ra&%d VS
confirmed the structure. N Boc 5-formyl-indol e-I-carboxyli ¥

tert-butyl ester or 6-fornyl-indole-l-carboxylic acid tort-butyl ester
[02731 To a sol wdwmms7eie the 8 (8.0 g, 32.4.mMmmol, | eq.) inpCHRIOBMI¢24 L)
was added portionw se Dess-Martin reagent (17.9 g, 1.3 eq.) at 0 C and the
resulting mxture was warnmed slowy to rmeEIpst enperature and stirred for .30
mn The reaction mxture was diluted with Et20 (100 nL), filtered through
celite rinsing with Et20 (50 nnm). The filtrate was washed with sat. NaHCG3,
dried over Na2SO4, M287t er edAamikue of de tf0atefl. mpld Tibuestymahifokiks

azeotr ?geg Wi t 35}) /;)' é:lﬂ:@xﬂi@?c‘iﬂi M?béyélfeglémﬂ, 36 R0kl lfh‘ibﬂijriaﬂiﬁy l(d.?z_ rdC shobBY € - butyl
ester .3 Q; or simlar -for =i ndol e<| - _car hox: i
tent-butyl ester 15%d @ga%pghegéﬂg%e)g%#%@%égﬁﬂ %ﬁ&%l%%@gé&%%%l

[ 02741 My (turni ngSyas\Wesedant 1307 a3 fod 6k Dwdrgithagaotip, 11 Wik pidkd Binfero Peicys and
dried on high vacu Ve L (s LOLEX AR LackBie Bndashell vBM- ) 1 N

£ 20 (4 1L) was adioF 1o fhe é’?‘%‘?‘%ﬁ%&%&%ﬁlg , foct ohosall E42830( 10 1)
slowy to keep thevdentagd Argd W@@@F%ﬁ?‘@%ﬂ““ﬁﬁyﬁ%’ fﬁﬁg“’f’é‘é‘lﬁ? &G eact i on
m xture was heat ed radh)3shs «Gddian the fesiarrCand @ohcertirated The Tresidhe Sak phiifpd tof '
5-fornyl -i ndol e-1-carboxvl ic | f- | | i By, O (15
nm.) was then introcfgr(?gﬁméar?lc}fy {%@'E?Igéu ttl0 ﬁggtﬁ?’é%sﬁéioe&%g@%?ﬁg%o !tng)'rgom
tenperat ure, heat edNNit c®@Omg th€stfugiure4 h, cool ed to room tenperature and
then gquenched with the addition of sat. NHA4CI. The separated aqueous phase
was extracted wth Et OAc, the conbi ned orga Ii c layer was dried over MSH, ;
filtered and concentrated. The crude produci was purified by

chromat ography (10%to 25% Et QAc/ hexanes) P'veo't he correspondi ng al cohol
(949 ng, 85% . [02751 To a m xture ofgkhe—a) tﬁ)__f (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 ny, (gfucﬁm%cﬁs-t)xo—l-Ehﬁlydﬁpﬂhiuﬂgazm,tsn)[]M@iﬂin[@ﬂp&leﬁhnﬁﬂﬂ:idehll@,'l
resulting mxture was stirred for 2.5 h and diluted wth sat. NaHCO3. The
separat ed aqueous | ayer was extracted witf*EH2C12. The conbined organic

| ayer was dried ov@nss$fa2SO4Te ki soludive df attdhyl chditent--asitred,6-pFirbnedicarbpmate

(intermediate for the preparation of 1) (500 mg) in EtOH (50 mL) was added Raney
Ni (1 g) and stired for 12 h under hydrogen atmosphere at room temperaure.

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 témperaulre and precipitate was
filtered. The filtrate was concentrated to give 250 mg of (7-chloro-2-0x0-2,3-
dihydro—1H—imidazo[4,5-b]pyu'din—5—yl)-cafbamic acid ethyl ester as a gray solid. 'H
NMR confirmed the structure.

10
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product was purified by chromatography (hexanes to 10% Et OAc/ hexanes) to
give 5- (2-cycl ohexyl-vinyl)-indole-|-carboxylic acid tert-butyl ester (380
ing, 78% . [02761 ER-808281 was prepared from

5- (2-cycl ohexyl -vinyl)-indole-1- carboxylic acid wt-butyl es foll ow ng
the procedures for the preparation of 16 from 14. M5 (ES)aa%ﬂm

confirmed the conpound. 154 04:-July 2006 WD 113/0 5 7 6'9 6 PCT/US03100366
ER- 808469 [ 027 Mo wnswdauti on of ER-808281 (-10 ng, | eq) i aciviesobkobda nl)
with 10% Pd/C (catalytic) was kept under positive HZ at nosphere over ni ght
at room tenperatur@zsofhe NMaxinbitue: waS-chlbeR-oke2tiditlydonl P isiddzo[¢.abpeddiel ut i ng
wth EtQAc to 20% Yo P Etﬂyg%é’rgzz;'t:r%gﬁqﬁr%@@‘s&zmﬁrl rﬁﬁ)ﬂle 1%&5@%@”0' | HNVR

confined the conp ic acid tert-butyl
ester or 6-vinyl-i n&dib@yllest@éilb(’o??ym‘leﬂ tefrakig(triphanylphopphipp)palediam(0) G4 mg)in T 4
suspensi on of nmet hypisi mhﬁg%ﬂh&s&h@m U Foror 1O a6l Rork - dib @y stddangl-indotel- ) i n THE

(140 niL) at 0 C was a BuL 1. exane
dropwi se over 10 mi TR fé’l”‘ Ir]ﬁ“%l Sﬁ?erwtl r'ﬁi’q‘ ’5 £ soflmdli Pr?agflp%?ﬁghm% fonnyl
i ndol e-1 - car boxyl i cpafigiiuvgh(d) €54 md) ey intraigted and(tie, mlt@ mikfir@washedied at 120THE (20

n) was intr OdUCEdfo&ln%Mlty 28 2h, B rkddn mblAe &Emﬂemﬁmgrﬁhﬁw y to
room ter’rperature Stlrreé)

n. The reaction m xtur goure into
sat ur at ed annonluﬁ@éﬁWﬁFﬂHéd§mﬁqﬂﬂ@%&ﬁﬁﬁﬁﬁ%%pﬁh%ﬁﬁﬁéﬁﬂﬁ%%@ a8 P&%t r act ed
with ethylacetate & a3»%3Q0HNNE confived @@athicned or gani ¢ phase was dried over
sodiumsulfate, filtered and concentrated. The residue was purified by
chromat ography (nethylene chloride to 1% acetone-nethylene chloride) to

gi ve 5-vinyl-indole-I-carboxylic acid [jgéﬁjﬁPVﬁ ester (4.,7 g, 100% or

simlarly.6-vinyl-indol e-I-carboxylic_.a jent-butyl ester. HO Boc

5- (2- bydr oxy- et hyl )-i ndol e-| - car boxyl I'c d rert-butyl ester or

6- (2- hydroxy ethyl)-indol e-I-carboxyli d tent-butyl ester 155 04 July

2006 WO 113/1157696 PCT/ 1iSO0 3 /0113 6 6TL02791 To a sol ution of

5-vi nyl -i ndol e-1-carboxylic acid tert-but{fz ester (4.5
(2-amino-7-chlore-3H-imidazo[4,5-b]pyridin-5-yI}-carbamic acid ethyl ester

{0290] Cyanogen bromide {0.55 g, 5.2 mmol) was added to a stirred solution
of ethy! 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-?-chloro-3H‘in1idazo[4,5-b]pyridin—S-yl)-carbamic acid
ethyl ester (0.55 g, 38 %) as a yellow powder. 'H NMR confirmed the structure.

NH,
SN
M
H N YNH
NH,
IC416
[0291] 1C-416 was obtained from (2-amino-7-chloro-3H-imidazo[4,5-
blpyridin-5-yl)-carbamic acid ethy! ester and 11 by using the typical procedure
described for IC-380. 'H NMR confirmed the structure.
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g, 18.5 mol, 1.0 eq.) in THE (46 nmM.) at 0 C was added 9-BBN (0.5 Min
THF, 87 nil" 2.4 eq.) over 10 mn. The resulting reaction m xture was
stirred for 2.5 h and diluted with TIIF (150 nL) and water (150 niL) while
keeping the tenperature at 0 C. Then NaBO3 41120 (44g) was jn rog ced and
resulting reaction mxture was stirred and warned to room t%n}d'é‘l‘ %%r e and
stirred. The reaction mixture was diluted w th nmethylene chloride (100 niL)
and 't he separ at g%"%qig,gus | ayer was extracted 3x100 nL mephyh&5&s&h! ori de.
The conbined organic l'ayers were dried over sodium sulfate, filtered and
concentrated. The residue was purified by, chromat ography (nethylene
chloride to 5% acetone/ met hyl epe choride)ltoy,give 5-(2-hydroxy-ethyl)-

i ndol e-1- carboxylic acid tgriﬁgﬂtggl @st @.\)8-22291[ T6R)=Ome, & M | arly

6- (2- hydroxy- et hyl)-indol ey -%arboxylic Cid tent-butyl ester. O\N/ . N
ul f* /' N N\.J Boc / Boc 5-(2-nor Lin-4-vyl - l.).- 1 ndol e-1 -carboxylic
acid tert-butyl ester or 5-[2- 7—10d0—2-BE8—3hpunlda¥o[4,§—I)I?)¥n3[ne '
(cycl ohexyl - met hyl - @ggzno) - etChnipdund NTke-hikdaHbioidatofs, Bldpxdidine n(Z-lode-34- est er

or 6-(2 norpholin-4-yd- W) ot )] 245 ( i i - H @Bt er or
6-[2- (cycl ohexyl - rr‘e“‘%{cﬁiﬂ%g%{r‘i"%gi“ggfﬁ@% -1 n}ggf& ﬁ&}@gﬁb‘gﬂﬁflﬁ% ggﬁi%d ,tﬂ_gﬁrit - but I
ester [02801 To a ¥bimidapeithS-blpymstineand yaf ite Ml sal ¥y Pﬁepﬁ“i‘?o%%‘i'?b%?‘mﬂ?ﬁ c acid
tert- butyl ester (2f@ahEe (Heouen) 1969, .50, 2g3-)274) foliphienyk sphoopphive fof 381 ny,

1.5 eq.) and | m dazol e.a%lgg M. 21eq.) in nethylene chloride (5 nL) was
added i odi ne (328 rTHAMP O3RN R smal | portions over 20 nin at room
tenperature. The reaction mixture was poured into water and extracted with
4x100 nhL of nethylene chloride. The conbined organic phase was dried over
sodium sul fate, filtered and concentratedd The residue was purified by
silica gel chromatography (20% Et OAc/ hexjings)>to give a sem pure iodide
(600 mg). This iodide was then dissol ved if NcOH (10 nl) and treated with
nor phoi line (1.73 nmL, 20 eq.), at .60 fQ r 0j The.reaction m xture
was cool ed to room tenper aPﬂ"%rf"?ﬂ?)‘l??'é'aEti;’f%%')oﬁﬁ’é‘{ag&l’%'lr’lh’)'e">i<P fgact ed with

met hyl ene chl ori de.[029Flhe cofibi sdtioronf g &Rvi=ble) Hynemg-salle 309 my §.&maelet-0 &9di um
sulfate, filtered andmeooRcant haked 3 B of 05Cdhs Was RNGT [1Rdgbly &l i ca gel
col utm chr omat ogr aphy. (_mat hyl ene chloride to 15% aceté)n A ﬁ Ie]pe
chloride) to give POUONYitsrayeid hpauogdkeqing ﬂ&tf??ﬁ‘i*ﬂl-*?ﬂﬂ?&ﬁ?“&"-“r’-eégr%ﬁs% Wci d
tert-butyl ester (292u8Bvas SR 200 °G fordd atid ydart r@dliedEtanlel fa) 30 yik00E WO
037057696 PCT/ US03/ 00366 . L S

(cycl ohexyl - met hyl ~ER{ORSHS BeHrhod maf ok Nete %18§1§GII?331tuégch§mFl}‘ta§ 413 Cﬁd est er

or 6-(2- norpltoli mit-SxEL@t b corligd losabic phash ory Kited eve Ya:bQn flered indest er or
6-[2- (cycl ohexyl - concentrated to give S-fluoro-7-iodo-2-methyl-3H-imidazo[4,5-blpyridine as a light

brown solid (170 mg, 86%). "FNMR, '"HNMR and MS confirmed the structure.

Ry _
] \_/ o
' VAR, Ry=H,F
Rg H Ne _NH R, =H, Me, Et
)
66 :
[0294] Compound 66 was prepared from 7-iodo-2-alkyl-3H-imidazo[4,5-

blpyridine (or its HI mono-salt) or 5-fluoro-7-iodo-2-methyl-3H-imidazo(4,5-
bjpyridine and 15 following the same procedure for the preparation of 13 or 64.
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met hyl - am no) -et hyl ] -i ndol e-I-carboxylic acid tert-butyl ester. N MO Boc
5-(2-inet boxycar bonyt-vinyl)-indol.e-1-carboxylic acid tent-butyl ester or

6- (2 net hoxycarbonyl -vinyl)-indole-I-carborytic acid tert-butyl ester

[0281] To a solution of the 5-fonryl-indole-I-carboxylic acij(g‘ %ﬁrﬁﬁlﬁutyl
ester (3.4 g, 13.8 mmol, 1.0 eq.) in toluene (35 nmL.) was a

Ph3P=CHCO2Me (5. g.) at roomtenperature and the resulting

m xture was stl ﬁ‘r‘bg"'ﬁ\?’@rm ght. After concentration, the cr‘Uéf@“ﬁ‘f“b’ﬂuct
purified by silica gel colum chomat ogr aphy. (met hyI ene chloride to 1%
acetone-net ylene chloride) to gi vg 5-% 2 B¢ h ar bonyl -vi nyl ) -i ndol e-1
carboxylic acid tert-butyl ester s A\ simlarly

6- ( 2- met hoxycar bonyl -vi nyl ) -i ndol e- | Rear bole i g agi d tent-butyl ester.

5- (3- hydr oxy- propenyl )-indol e-I-carboxylic acid fert-butyl ester or

6- ( 3- hydr oxy- propeuyl)-indole-I|-carboxylic acid tert-butyl ester [02821 To
a solution of nethyl 5-(2-ntethoxycar bonyl6 vinyl)-indol e-l- carboxylic acid
tert-butyl ester (Zmﬁélg 15Cempounal 67 vlas prepgred from 7HbdoF2-4p8hyl-Al-jmiddze[30- C  was
added Li AlH4 (1 np over 20 min
and the resulting b?ﬁy“éuﬁeraé'd ﬁ%@logq%egﬁmé Og%rf%éﬁ%ye &&gg%%Af ter cooling
back to -30 C, the reaction was then quenched by sI ow addltl on of acetone
(10 nlL) keeping tenperatye-belqw—I+5-—C tH -1 chet 0 C
stirred for I h and the se%ﬁeg'aq&mﬁ a‘g/t;ﬁ'd(; extract%g\ h QAc. -
The conbunede organic phagse was |dried over sodium sul fate, Hidtgfed fand
concentrated. The residue |was purl fication by columm chromatography

(methyl ene chloride to 2%[agFusEng’ TELRY] C ) 19 OINeVMR I
5- ( 3- hydr-oxy- propenyl ) -indol e- I-carg'(;iCl Wﬁlbutyl ester (2.89 g,
709 of or simlarly 6-(3-hydroxy-propeny do | - cqrboxylic acid

tert-butyl ester. 157 04 July 2006 WO 113 /115 7 He RCT/US113 /00 3 6 6
5- (3-nor phol i n4-yl -propenyl )-indgl e-|1-carboxylic acid tgrt-butyl ester or
6- ( 3- nor phol i n4-yl - pr openytygrEgytete—Jd<carboxyticacidtgrt- Gy aest ef
102831 To a sol ution 5-(3- hydrox;-p nyI ) -indol e-1-carlboxyl'ic acid ftert-
butyl ester (0.95 ng, 3.48 mmol, j1. 0~eqgN J.8im, 3.0 eq.) |n
nmet hyl ene chloride (10 nl) at 0{C was <]5[dd .40 inmL., 1.5 eqg.)}. The
resulting mixture was stiirred for 30 min and for Ht 0 [room t enper atjure
and stirred for additional | h. |Then cycl ohexyl t hyl -lami ne (8.3 nf 18
eqg.) was introduced and the—e,—ﬁ“ tHArg—m e—was—st+rred “"Wkend,
diluted with sat. NaHOO8 and sep@mﬂohase W;g actled
wi th 3xEt OAc. The combi ned@ organijc i e’ over] Na2SO4, filtjered
and concentrated. The residue wa$ purified by 5| I%TA' gel

807587 N /N | "HNMR
ST
H NTNH
507750 Q ' "HNMR
’I‘I N/ N

507787 /t\o _ TTNMR
0
L
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chr omat ogr aphy (50% Et QAc/ hexanes) to give 5-(3-norpholin4-yl
i ndol e- 1-carboxylic acid tert-butyl
propenyl)-indol e-1-carboxylic acid tert-butyl
[ 02841 Anal ogs ER-
-prepared from

-ethyl)-indok-1-carboxylic acid tent-butyl
(3- nor phol i n- 4-woestpenyl ) -i ndol e-1 -carboxylic acid tert -ASTUSI3IREE er ,

ER- 508514 ER- 8085042 ER-8
ER- 8085042 and ER-808544
5- (2- nor phol i n- 4-yl

08544
are

ester.

158 04 July 2006 WD 03/[ 157696 PCT/ US03/ 00366

nmor phol i n- 4-yl - propenyl ) -
6- (2- norpholin-4-yl-edry
foll owi ng the same proce
ER- 509047 [02851 A sol ut
treated at room tenperat
concentrated. The solid
crude product (IS .2 ny).
phase HPLC (MeOH water) t
"HNMR confirmed the struc
7-chl oro-3H i m dazo[ 4, 5- b
(250 ngy, contain 25% of 5
2-tributyl starmanyl -i ndol
and tetrakis(triphenypho
heated at 120C for 6 h.
washed with water and br
evapor @t ed. The residue
give 7-(1Hindol -2-yl)-3H
brown solid. 1H NVMR confi
(13/ 1157696

- propeny
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- PCT/ US03/ 00366 | C-395 102871 A m xture of 2 (1.66 g, 6 mmol),

2-tnbutyl stannanyl -i ndol e-1 - carboxylic acid tert-butyl ester (11, 3.6 g, 7
mol ), triethylamne (0.83 m, 6 nol), and

tetraki s(triphenyl phosphi ne)pal |l adi um(O (600 ng, 10 nol %9 in ‘@\/F S@Q%Ont)
was heated at 130 C for 6 h. During the reaction, 11 was add¥

portions (lI.Adg X 2). The reaction mixture was extracted w th ethyl
acetate and washe@wwwts water, and dried over anhydrous nagriessiemdesul f at e.
After filtration, silica gel (400 mesh) was added to the residue _and

concentrated. The residue fwaddzpur)i fied by gr aphly (AHOEMREOH) to
give 1CG395 (240 ng) and I|CG 375 (|80 ngp~¥ nfl rmed the structpre.

Et OZCHN H O (7-chloro 2-o0xo Ny R

2,3-di hydro-11f-imdazo{4,5-blp3ridin-5-y|)- harh;mr\ %Wer
102881 To a sol ution of dileSM#! 4-chl ofQ; 5 7 246- pyrj di nédi&Erbangt e
(internmediate for the preparation of 1) ﬂg) n EtOn (50 nlb) was pdded

Raney N (1 g) and stirrdd for 12 h under hydrog]én at nosphere at room -
tenperature. Reaction m XtgpgEgngs |||mc| E0~ O CEIT1® anﬁWs

concentrated under reduced presqure. psd diyssol ved 1'n 2- propgnol
(10 nm.) and stirred for 60 h undgr ref Zctionf mxture was ool ed

to roomtenperature and priecipitdte vvas fi Itered”*r“l”he fliltrate was
concentrated to give 250 rggbed 1 ehero-—2-0x0-273°

Lo f\ n 1
di hydro-| Hi m dazo[ 4, 5- b] gyr1 di n-{5-yl )= C d et hyl elgtl\enr\{Ras al gray
solid. "H NWR confirnmed|the structure.l Y0 164) 04 July 2006 WO

03/ 057696 PCT/ US031110366 {[ 0289] |A mi Xtdspesof H ng tH
(7-chl oro=20x0-2, 3-df I rydro-1 Him dazo[ 4, 5-b] DVI‘I\GI n- 5-jyl)-carbanic facid
ethyl ester (240 ng), 2-tr]i BA2H <tanna‘ﬁy| -i ndol e-1 - car baxy! i 1 NMBR

tort-but'yl ester (11, 472|ng) and tetr h |phosph| ne) pal | adi unm( 0)
(54 mg) in DMF (10 n) was heatgd at _ =h. Additional
2-tributyl stannanyl -i ndol ¢-1- calbox acid 't enﬁ»‘butyl ester (11, 472 np)
and tetrakis(triphenyl phogphine)! palladiumQ (5 qa;&atigl%ﬁt;ggd and
the resulting mxture was | he®®dlat 175 C for an additijonalH . The
reaction m xture was conc¢ntrated undj:‘nf sure
n N%NH
308284 "H NMR
| Ny N
@\/N g =
N, NH
T )
508285 | AV HNMR
N N .
D’j:)/ H o N NH
| o r
) 805286 o™ Ay "H NMR
N N __
H NTNH
308287 | "H NMR
<ol % N
N N\
Ho o NH

308288 GNmQN "HNMR
ey no
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-and purified by chromatography (AcOENnNMeCOH) to give 1CG380 (20 ng) as a
pale gray solid. "H NVR confirnmed the structure. NHCOOEt C N, NH NH2
(2-am no-7-cbl oro-3Hi m dazol 4, 5- b] pyri di n-5-yl)-carbam c acid ethyl ester
[ 0290] Cyanogen brom de (0.55 g, 5.2 mmol) was added to a stlrr(? g%nution
of €thyl 5,6-dianrino-4-cbloro pyridiuecarbamate (internmedi Ty 2000, o
preparatlon of 1, 1.00 g, 4.3 mmol) in 20 nL of ethanol at room
terrperature The solution was stirred for 3 1t and then at_60 C f 3 h.
The !pr eci pi t at e¥QAXFP% t ered and washed with diethyl et hePrCTfuéwé"'W

(2-ami no-7-chl oro- 3Hi ni dazo[ 4, 5- b]pyrldln S-yl)- carbam c acid West_er
(0.55 g, 38 % as a yello ﬁm(r)' : ‘ St r uBtN NVNH
Nl-12 1C416 [02911 IC 416 was i NER ¢
(2- ami no- 7- chl or o- 3H i mi dajzo[ 4, 5-| b] pyrl,dl n-5-y1 Yy ®rban{ ¢ acid ethyl |ester
and 11 by using the typic WW
confirmed the structure. 16F 94" Jul y’%OG W' O 031(1576p6 3/ 00366 N
R H RR =H M, Et H\NHH N 7-§i odo % .If‘ i hdaza[4,5-b1 pyr{dine
or [02921 Conpound 7-i odo-[2-al kyl} 3H.Anilda 4 DLpyridf ne (7-1iodo-3H
i m dazo[ 4, 5-b] pyri di ne, 7-{ odo- 2-jret - b] pyri di ne,
7-1o0do-2-ethyl- 3Himdazq[4, 5-b]jpyridine) and /or Jits H salt was pré¢pared
from 4-chl oro-pyridi ne- 2,[Sggizggrine (Rgefei I, 1969, 88, [263HINFAR
foll owi ng the same procedure for |the gﬁg aratlon of 2 apd 4 froml1l. F NH"
5-fluo ro-7-io0do-2-nethyl-|3Himildazo [4, 9-b] pyridine [P2931 To a solution
of 4 (R2=Me, HI nono-salt,} 300 ng, 0.75 . Q. ) n HBF4 (48-51%in
water, 3 nm.) at 0 C was added NaI\’OZ (1.0 9 gtf{) portionwi se over |1l h
period keeing the reaction tenperjature under 4 ET“I"ne resul ting
' 508311 "H NMR
k,N
N W
N \=
H NTNH
808319 O "H NMR
N Ny ©
H N.\TNH
1 ki R
808322 TN YA HNM
ISR >y
H NTNH ‘
508361 NN "H NMR
W\
vo H NTNH
i
503362 HNMR
9y
N N
e
N NH
T
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m xture was stirred at O Cfor 40 mn and at roomtenperature for 30 mn.
The reaction was then quenched with sat. NaHCO3 and the resulting m xture
was extracted with 5xEt20. The conbi ned organi ¢ phase was dried over
Na2SO4, filtered and concentrated to gi ve

5-f | uor o- 7-i odo- 2- met hyl - 3H i ni dazo[ 4, 5-b] pyri dine as a |igh? JW¥ &M solid
(170 ng, S6% . 19FNh4R, 11114MR and MS confirnmed the stfucture. RF. N~ i
RG NYNH R2 66wdahs®e R2 =H, Me, Et [0294] Conpound 66 wasuphgRaked from
7-io0do-2-al kyl -3Hi m dazol 4, 5- b]pyr|d| ne (or its H nono- salt) or '

5-fl uoro-7-iodo-2-net hyl -3 ngoNg/ﬂKIng he
sane procedure for the preparati 64. 162 04 July
11311157696 PCT/ US113/00366 67 | repared from
7-io0do-2-net hyl -3Hi m dazo 4,5- b ng the sane
procedure for the preparatf on of 66 or 67H 1\[TMR
and/ or M5 807496H NVR N H|N, _NH § 807585IN \N H NWVR ~
0 N 808370 "H NMR
808372 "H NMR.
$08385 "H NMR.
808386 "HNMR
S08388 "H NMR
808469 "H NMR
N N
N \e
H NTNH
§03470 1 NMR
N _ N
O~
| o T
MeQ :
808473 | A\ , "H NMR
?‘ \ / \N T
N A=
H o Ng NH
$08496 | Ay 1 T NMR
ISR RS
o ‘ NTNH :
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-H N'NH T 807587r

N'NH 807865N

HNW .NFH HATNH AT 80775001V | NN H
N. NH 8077871 _H NTMR O N N N NH 163 WO (13/1157696 807788pH NVR \N N H

WO 03437696

HNW\ r "\

\' / NHNVR N H NINH 8080090 INNMR N H N, NH

04 July 2006

PCT/US03/00366

1
508497 | NaY HNMR
N N e
D/ H NTNH
508498 | NN "H NMR
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N N \=
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/NH T 808160' H NVR

- 80808INHNVR N | HNNH T 808085H NVR N/ \NN HN
NN HN "NH T 808257io H

NI \/ \NN HNNH 803256pl-1 NVR\ \ \ /
NVR N. \NN H NINH 17 808259MeOCCH NVR | N

04 July 2006
WO 13/057696 PCT/US03/00366
808620 ) ‘H NMR
00
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0 e
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N N
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N N TNH 04 July 2006 PCT/USC3/1111366 164 %/O 113/ 057696 908360NH NVR
NINH 8261 "N H NVR 80Ni N N, NH. T 808262H HNVR NH H N, NH T 808266Q H

NADIR i ~- "N N CF3CO3H H NLNH 808268. a. HNVR 6 N H NNH 808269n00. H NVR.
H N NH 808284N \ / \ N 04 July 2006
WO 03/057696 . PCT/USOH3IN0366
808660 I "HNMR
nj
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N, NH
T "H NMR.
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H NVR N H N1INH 808285N \

N H NY NH 808287H NVR N -
N1"NH 04 July 2006 PCT/US03/90366 165 04 July 2006 WO 113/115706 P CT/ USO

3 /0113 6 6 s08289i

WO 03037696
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7—iodo-2-methyl—l,4-diilydl‘o;imidazo{d,s-b] pyridin-5-one
[6296] To a solution of compound 4 (R=Me, 160 mg, 0.59 mmol) in 10 mL of 20%

aqueous HaSO; at 0 °C was added sodium nitrite (£.54 mmol) in small portions and
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the resulting mixture was stirred at room temperature overnight. The reaction mixture
was neutralized with sat. aqueous NH to pH 7-8, and the resulting precipitate was
collected to give a yellow solid. This solid was then crystallized in water to give 140
mg of product 7-iodo-2-methyl-1,4-dihydro-imidazo(4,5-b}pyridin-5-one (87%) with
satisfactory MS and "H NMR.

ARSI
N
H

0
NH
NYNH
ER-B807546

[0297] ER-807546 was prepared from 7-iodo-2-methyl-1,4-dihydro-imidazof4,5-
b]pyridin-3-one and 10 (R’=PhCHz, R"=Me) following the same procedure for the
preparation of 13. Satisfactory MS and 'H NMR were obtained for ER-807546.

|

N N N =
. O\N ; ” \ Y/ O N \ /N
| Y

Iz

N NH

ER-§09251 ER-809252
[0298] Analogs ER-809251 and ER-809252 are prepared from 7-i0do-2-
methyl-34-imidazo[4,5-b]pyridine  and 6-{2-{cyclohexyl-methyl-amino}-ethyl]-
indole-1-carboxylic acid feri-butyl esfer and 5~[l{cyclohcxyl-nlemyl-amino)—ethyl]—

indole-1-carboxylic acid fert-buty! ester respectively following the same procedures

J for the preparation of 16 from 14.
[0299] 3) Bislogical Assays
{03006] 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 pl of the each compound dilution was added to the cclls and
incubated for 30 minutes followed by stimulation with TNFe (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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BSA, fixed with 0.025% glutaraldehyde, and stained with primary and secondary
antibodies for detection of E-selectin and ICAM expression.  The plates were
incubated with 100 pl of the primary murine anti-human E-selectin and anti-human
ICAM antibody (R&D Systems, Minneapolis, MN) diluted 1:500 in PBS containing
0.5% BSA and 5% FBS for one hour afer wlﬁch the plates were washed and
incubated with 100 pl of a secondary peroxidase conjugated goat anti-mouse IgG
antibody (Pierce, Rockford, IL) diluted 1:10,000 in PBS/0.5%BSA/5%FBS for 30
minutes. The plates were then washed and 100 pl of TMB substrate was added and
the color reaction was allowed to develop for 15;20 minutes. The reaction was
stopped by the addition of 50 pl of 1 N H2S04 and the optical density (OD) was read
on microplate spectrophotometer at 450 nm. ICso values were determined based on

percent inhibition as calculated by the following formula:

% Inhibition = [1[(augmmpnmd_onzmg_b1anmn)ﬂ * 100
(avg. TNF OD - avg. blank OD)
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1. A compound haviag the structure (B):
Ry

T -‘ -
Ry P \
' N

.HNY

Rz

ITZ 2

-and pharmabeuﬁéally acceptable derivatives thcreof;
wherein n is an infeger from 0-4; .
- Ry is hydrogen, -NH;, NHMe -NHAc, -OH,F -OMe,-CN or -
NH{C=0)05f; :
- Ry is hydrogen; -NRRg, -ORy, 2n ahphatzc, heteroallphat:c, aryl or _
heteroaryl moiety, wherein Ry and Ry are each mdependcnﬂy hydrogen or amn

" ‘aliphatic, heteroaliphatic, aryl or heteroaryl moiety;.

“each occumrence of R; is independently hydrogen, halogen, cyano or an

“~aliphatic, hctcroalq)hanc atyl or heteroaryl moiety, ora group —G-Rc, whcrem Gis
_absent or is—CHy- , -NRp-, -0+, o1 (C=0), and whezmn Rc is hydrogm, NRFRG,

ORg, -SRy, or an aliphatic, heteroaliphatic, axyl, or heteroaryl mobiety, whercm Rp, Rr
and Rg are each igdependently hydrogen, -NR«Ry, an ahphatxc cyc!oal:phauo, :
heteroaliphatic, cycloheteroahpbauc aryl, or hctemaqd rncnet].r,e-C(O)R,E whm;:m
4R, is an aliphatic, hetcroahphauc aryl or heteroaryl mmetyi' % or thfcm Rp
and Re.or Rpand Rg taken togeﬂlcr areald- 4, 5- 6-, 7-or S-membered subsuu:ted
or unsubstituted cycloaliphatic or cyclohetexoabphatlc mo;ely* wherem each ;

" .oocurrerice of R, and Ry is independently hydrogen, an allphauc, cycloalxphahc,
heteroallphatic, cyclohetemahphauc, agyl, er hetemaryl nmtety, W(O)R; .\ifhcrem

| R is an aliphatic, heteroaliphatic, aryl or heteroaryl mowiy!v or wherem Re -
and R, .-taken together-are.a 4, - or, &membered substxtuted or unsubstxwted, .
saturated-or unsaturated cycloaliphatic or cycloheteroahphahc mmety‘ o
B whemby cach of the fotegoing aliphatic or heteroaliphatic tuoieties may be
independently substituted or ﬁhs’ubsﬁtuted, cyclic or acyclic, linear o branched,
saturated or unsaturated and whecem each of the foregoing aryl or hetemtryl moieties

" inay be mdependenﬂy substxluti:d or unsubstitated, -

e,

""NH 808673H NVR NN H N "NH

“H N-\'"NH T 808672 HNMR N N O/ NN HNT
\ /JHNWVR N HN NH 808692\ / ~NHNW/-NI N H N-NH 808703H

NVRNN HNHM'NH Y CF H CO
' 04 July 2006
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The compound of claim 1, wherein the compound has the structure:

wherein Ry, and Ry, are each independently hydrogen, halogen, cyano, or an
aliphatic, heteroahphat!c, aiyl or hetemaryl moiety, of a group ~G-Re, wherein G is
absent, —CHz-, -
NRp-, -0-, or (C=0), and wherein Re is hydrogcn —NRsRg, -ORg, ~SRy, or an
aliphatic, hetecoaliphatic, aryl, or heteroaryl moiety, wherein Rp, RpaindRg-are cach
independently hydrogen, -NR,R,, an aliphatic, bycloaliphéﬁc, heteroaliphatic,
cycloleteroaliphatic, atyl, or hetéroaryl moiety,-C(O)R, wherein R, is an aliphatic,
{beteroaliphatic, aryl or heteroaryl moiety:”” , or wherein Rp and R¢ or Re and
_ RG taken together are a 3-, 4,5,6-,7- or 8-membered substituted or unsubstitutod
B cycioahphauc or cyclohetemahphzﬁc moicty; wherein’ each occurrence of By and R,
. s mdcpaxdenﬂy hydrogm, an aliphatic, cycloaliphatic, heteroaliphatic, -
' éycloheteroaliphatic, atyl, or hetervaryl moiety, LC(O)R, wherein R is an aliphatic,
’ Jhstmhphatlc, aryl or heteroaryl mmetye » o wherein R and Ry taken -
tegcﬂ:erarca 4-,5-or ﬁmembewdsubshtuﬁedorunsubsnmted, satm‘awdor s
. unsammted cycloalrphauc or cycloheﬂeroa!q:haﬁc Hoisty; R
- whmby each of the foregoing aliphatic or heteroalipliatic' moictiss. may be -

mdepmdmﬂy substtmﬁed OF unmbsuwted, cychc‘ or acyclic, linear:or branched, E
saturated or unsaturated; mtdwheremeachof‘tﬁc foregeing aryl orhctcmatyl mpmtws'-. .

- mmay] be mdependcntly subsumted or unsubstttut;ed_

\s_. 2 tu. =t - .
I A

) The coinpouiad belg“iiii 1', whicreit the timpound has the Starctare) -
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wherein Rj, and R;l.. are each indepe;ldcﬁtly_ hydeogen, halogen, cyano, or an
alipluitic heteroaliphatic, aryl or heteroaryl moiety, or a grovp ~G-Re, wherein G is
absent, -CHa-,
-NRg-, -O-, or (C=0), and wherein Rg is hydrogen, —NRgRg, -ORg, -SRg, or an
aliphatic, heteroaliphatic, aryl, or heteroaryl moncty, wherein Rp, Rpand Rg are each
independently hydrogen, -HB,R,, an aliphaﬁc, cycloaliphatic, heteroaliphatic,

- cycloheteroaliphatic, aryl, or heteroaryl moiety, -C(O)R, wherein R, is an aliphatic,
‘ {'h‘@teroaliphatic,_ aryl or heteroaryl moiety , or wherein Rp and Rc or Re and
Rg taken together are 2.3-, 4-, 5-, 6-, 7- or §-membered substituted.or unsubstituted
cycloaliphatic or cyclohetecoaliphatic moiety; wherein each occurrence of Ry and Ry
is independently hydrogen, an aliphatic, cycloalip'haﬁc, heteroaliphatic, -
cycloheteroaliphatic, aryl, or beteroaryl mowty,.-(_’}(O)Rz wherein R; is an aliphatic,

‘heteroallphauc aryl or hctcroaryl moiety. , or wherein Ry and Ry taken
together are a 4-, 5- or 6-membered substituted or unsubsiituted, saturated or .
unsaturated cycloaliphatic'or cycloheteroaliphatic moiety;

whereby each of the foregomg aliphatic or heteroaliphatic moieties may be
mdependently substinitéd or unsubstituted, tyclic or acyctn:, {inéat or branched,
saturated or upsaturated; and wherein each of the foregoing ary) ot hetergdryl moieties

-may be independently mbsti_mted or unsubstituted.
B : - o 3 -A‘

The cdmpd;ind'qf claim 1,'.wliemiu the compound has the structure: -

A,
whetein Ry, Ry, Ry and Rg are as defined in elaim 1.~ 0 #1+F
5. Thie comptind of Gl 1, whocein the compdiund Kk 4 Hitcture:
Ry |
e
" RoReN NN
S HNY'N
"'__.'f:..'. - "Rz .;
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wherein R;, Ra, Rr and Rg are as defined in claim 1.
6. The compound of claim 1, wherein the compound has the structure:
RgReN
R1
A ==
N
N \_4
‘ HNYN
Rz :
wherein Ry, Rz, Rr and R are as defined in claim 1.
7. The compound of claim 1, wherein the compound has the structure:
. R 1
RgReN 7 —
r A \ N
7N £
HN\I//N
R

wherein q and r are each independently 0 or I; and Ry, Rz, Rrand Rg are as

defined in claim 1.

8. The compound of claim 1, wherein the compound has the structure:
Ry
\ 7 —
RReN N N v N
- .
r q H HN\rN l
Rz ; l

wherein q and r are each independently 0 or 1; and Ry, Ry, R and Rg are s

defined 1n claim 1.

9. The compound of claim 1, wherein the compound has the structure:
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wherein R}, R, Ry and Rg are as defined in claim 1.

10.  The compound of claim 1, wherein the compound has the structure:

Ry
< -
0 HoHN N

&
L

E

wherein Ry, Rz, R and Rg are as defined in claim 1.

11.  The compound of claim 1, wherein the compound has the structure:

Ry

R sty N/
" N A
H

HN, N

7

Rz

wherein Ry and R, are as defined in claim 1;

mis Q0,1 or2; and

Rr is an aliphatic, cycloaliphatic, heteroaliphatic, cyclohctéroaliphatic,' aryl, or
heteroaryl moiety;

whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substituted or unsubstimted, cyclic or a'cyciic, linear or braniched,
saturated or unsaturated; and wherein each of the foregoing ary! or heteroaryl moicties

may be indepéndenﬂy substituted or unsubstituied.

12, The compound of claim 1, wherein the compound has the structute:

R
Re~ : —
0 N
N
H N\ 4
HNYN
Rz

wherein R, and R are as defined in claim 1; and
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Re is hydrogen, a proteitive group or an aliphatic, cycloaliphatic
hctemaliphafic, cycloheteroaliphatic, aryl, or heteroaryl moiety; .
whereby each of the foregoirig aliphatic or heteroaliphiatic moieties may be
indépendently substituted or unsubstituted, cyclic or acyelic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing aryl or hcteroaryl moieties
- may be independently substumted or unsubshtutcd

The co:rq;iound of claim- 1, wherein the compound has the structure:

13
G ' . Ry
Lol S
)'(/\N N (
H HN\‘;;N
Ra :

wherein R; and R; are as defined in claiﬁ) I;

G is CH; or—(C=0); and o |

X is O, §, C=0, $=0, C=CR4Rs, NRy, or CR{Rs; wherein each occurrence of
Ry and Rs is independently. hydrogen;. hydroxyl, halogen, cyano am aliphatic,
hetercaliphatic, aryl, or heteroaryl moiety, or is ~C(O)R, wherein R, is an aliphatic,

(eteroaliphatic, aryl or heteroaryl moiety: ;
" wherehy. each of the foregoing aliphatic or hefema]iphaﬁé moieties may be
. indepe;idenﬂy substituted or unsubsﬁmted, cyelic or acyclic, linear or lﬁanohed, and -
wherein each, of the foregoing. aryl or. heteroaryl mofeties may . be. mdcpcndenﬂr

~-substituted o unsubsumtad. L
' 14.  The compound of claim 1, whezein the compound has the structure:
Ry
S )(/\I \—‘ -
. N\'. a N ’ 4
¢ G H .
- . HNYN .
Ry .

- wherein Ry and Ry are as déﬁned in claim 1; ‘
GisCH, or~(G=0);aid’ o
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R

. Xis 0, 8, C=0, 5=0, C=CRRs, NRy,.or CR4Rg; wherein each occurrence of

Rq and Rs is indepeadently hydrogen, hydroxyl, halogen, cyano an aliphatic,

hetéroaliphatic, aryl, o heteroaryl moiety, or is '-ZZ‘.(O)R,_. wherein R,z is an aliphatic,

{heteroaliphatic, aryl or heteroaryl moiety, ;
~'whereby each of the foregoing aliphatic or hieteroaliphatic mioieties may be '

ind'cpendcnﬂy substituted or unsubstituted; cycHe or acyclic, linear or me and
wherein each of the foregoing aryl or hctetoaryl moieties may be mdepmdent!y
substituted or nnsubshwwd s ‘

15 'The compotnd of ¢laim 1, wherein the:compound has the structure:.

- .. x -
o g

. : I P Rz
WIleremkl and R are as defined mclalm I;
- Gis CH; or—(C=0); and '
}uso §; C=0, §=0; C=CR4Rs, NRy, or CRRs; whc::emqachoccurrmceof
. -.Ry and. Rg.is. mdepembnﬂy hydrogen, hydroxyl,- hnlogen, cyano. an. aliphatic,
- -heteroaliphatic;- aryl, or heteroaryl moiety, or 1s|-C(0)Rz whercm R, i is an aliphatic,
: :'heﬁeroahphatlc aryl or hctcmaryl moiety: ;.- oo :
whereby each of the foregoing aliphatic or heteroaliphatic moieties may, be
independmﬂy-suhsnmtedorunsubsututed .cyclic ot acyclic, linear or branched, and
- wherein each of the foregoing zuyl or heteroaryl moieties may be mdcpendenﬂy

substituted or unsubs&mted.

ket s -

. The compound-of olaim 1, whegein the compound has: the structure:
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- AL . .

? \rﬁs\- N\ —N'
N A Y
S H HNYN

o . Ry .;
.- whereinRy and R; are as defined in elaim I;
.. pisaninfeger from 0-3; .

s is an integer from 0-4;
A, B,D, Bandmchoccunenceofkaremdepcndmﬁyabscnt,o S, -C=0, -

$=0, -C=CPRRs, -NR4 erC&Rs,whmmeachoocunencaofmandRsm

independently hydrogen, hydroxy, halovm, cyano, -OR,, -SR,, ~NRyRy, an aliphatic,
heteroaliphatic, aryl, or heteroaryl moicly, or wrC(O)Rz wherein Rgisan ahphatlc
ihcteroahphanc aryl or heteroaryl mmetyl and wherein A and B, Band D, D
and E, E and K and any two adjacent K groups may be linked by a single or double
bond as valency pctmus; .wherein cach occurrence of R; and R, is independently

hydrogen, a proteeting group or an aliphatic, heteroa!iphatic aryl, heteroaryl,

aliphaticaryl, hcteroa!mhahc aryl, ahphatlchetcmaryl or hemalq;battchctematyl
moiety; - . -

whereby each of the foregoing alipbatic or hewmaliphaﬁc nidieties may be
‘independendly substituted. or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated. ands wheréin cach of the- foregoing -atyl, . heteroaryl

aluphahearyl, hewmahphat:c aryl, aliphaticheteroaryl oc - hetmoahphmohctemazyl'
moietics nwybcmdependenﬂysubsumm or unsubstituted. . - e

The-compound ofanyoneofolaiinsfl-lﬁ, wherc:_inR{-i_s NHy. ~ o -,
18.  The compound of any one of claims 1-16, whereinR| is-h)&dm'geml-zri-

19. -Thetompouid-of any-one of claims I-16, whersin Ra is NHz, OH; C-Cs alkyl -

cor C,-Cg alkenyl, said afkyl and alkenyl groups optionally substituted with halogen or

hydroxyl

20.  The compound of any:.oﬂe of claims 1-16, WheminRgvlis C-C; alkyl
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21.  The compound of any one of claims 1-16, wherein Rz is methyl.

22. - The compound of any one of claims I-16, wherein Rz is hydrogen.

23, The compound of any one of claims 4-10, wherein one of Ry or Rg is

hydrogen or lower alkyl; and the other is an alkyl, heteroalkyl, aryl, heteroaryl,
alkylaryl of alkylheteroaryl, optionally independently substituted for each occurrence
with one or more of halogen, alkoxy, thioalkyl, or substifuted or unsubstituted alkyl,
heteroalkyl, aryl, or heteroaryl, or wherein Ry and Rg taken together are a 3, 4+, 5-, 6-
, 7- or §-membered substituted or unsubstituted, saturated or unsaturated cyclic or

heterocyclic moiety.

24, The compound of any one of claims 4-10, wherein one of Rg or Rg is
hydrogen or lower alkyl; and the other is an aryl, heteroaryl, alkylaryl or
alkyTheteroaryl 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- 0r§-mcmb§red substituted or unsubstituted, saturated or unsaturated cyclic or

heterocyclic moiety.

25.  The compound of claim 24, wherein one of Ry or Rg is hydfogeu 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, whezein Ry is an alkyl, cycloalkyl, heteroalkyl,
cyclobetervalkyl, aryl, heteroaryl, alkylaryl or alkylheteroaryl, optionally

187
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independently mﬁsﬁmted for each occurredice with one or more of halégen, alkoxy,
’!hioallcyl, or substituted or unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl.

28. The compound of claim 12, whcrem Rgis hydmgcn a protecting group, or an
© alkyl, cycloallcyl, hetecoalkyl cycloheteroalkyl aryl, hctcroaryl. alkylaryl or

a],kylheteroaqu optwnally mdcpandently substituted for each ocourrence with one or

more of halogen, alkoxy, thloalkyl or subsulutod or unsubsttmtcd alky!, “hcteroalkyl

.- aryl, or heteroaryl.
29. A phannac‘eut'icﬁl composition compnsﬁ:ga éouipéutid having thé struchure.
@: ' o
: Ry
N —{ - -
S »-“'HN N
M -
**aid phafitisééntically acceptablé derivatives thersof;:
wherein n is an infeger from 0-4; .
Ry :shydrogen, -NH;, -NHMe, NI{Ac,-OH,F “OMe, -CN or -
NH(CaO)OBt; ERRRRT I : e

- Rais hycrmgen. ’NI(ARB; LOR,; ah aliphatic, hewnoahpham aryl, oF :
heteroaxyl moiely, wheitih R4 and Rp ate each.independently hydrogen. or an.. -
.aliphatic, heteroalipliatic, 2yl or hiéteroaryl-moiety; T T lu
each occurrence of Ryis mdependently hydrogen, halogen. cyane;; or an.
aliphatic, heteroabplmtxc azyl or heteroaryl moiety, ora group —G-Re, wherein G is
absentor IS—CH - '—NR,D- 0, of (C=0); andwherech:shydmgm—ANRpRg
- OR;, —SRF, Of ait ahphaué Hetcroahphaﬁc; and, orhctemal:ﬁmmety, whgtem Ry, Re
Y and Ri are eack’ mdepéndenﬂy hydrogen, -NR;Ry; an aliphatic; cye!oahphgns, T
" oteroatiphatic, &clobivtercatiphatic; aryl, orheteroaryl moiety,j-C(O)Rz wherein -
. JR; is an aliphatic, heteroahphanc, aryl or heteroaryl moiety’ .. of wherein Rp *.
- and Re or Rg and Rg taken togethier are a 3-,4-, 5+, 6-, 7-or S—mcmbered ‘substitated
:or unsubstztuted cycbah'phauc -or oycloheteroaliphatic moicty; wiieteincach
occurrence of K and Ry s’ lfld_epbncfentl}f hydtogen, anal:phaﬁc, cycloahphaue,,..
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_heteroaliphatic, cycloheteroaliphatic, atyl, or heteroaryl moiety, 'C(O)Rz whcrcm B
ng isan allphanc heteroahphatlc aryl or heteroaryl mmety -, or wherein Ry '
. and Ry taken togethcr area 4- 3-or 6—mcmbcred substituted or unsubstltuted
saturated ot unsammted cyc!oa[xphattc or cyclolw(aetoahphatlc mo:cty‘
whemby each of the foregomg ahphatlc or hctcroahphanc mo:cues may be

mdepcndenﬂy substlmted or unsubsﬂmted cychc or acychc, lmear or bmnched
safurated ot unsaturated and whemm each of the forecomg axyl or hetcmazyl moieties

may be mdepcndenﬂy subshiubed or unsubstxtuted, and
a pharmaoeuhcally acceptablc camer or dllucnt, and opuonally ﬁtrrhcr

. compnsmg an add:txonal therapeuuc agent. .

T

30. The phannaceutlcal composmon of clatm 29, whercm the compouud :,s
present in an amout effective to mhlbltmﬂammatoty cytokme pathway.

-3 I_._ . Thc pharmacwtlcal composmon of claim 29, whe:em the compound is

prescnt in an amout effective to mhibtt oell prohferanom

32.  The pharmaceutical composition of claim 29, wherein the compoiind is

present in an amout effective to exhibit an gnﬁ-inﬂamnm_mry effect.

33.  The pharmaceutical composition of claim 29, whérein the compound has the

structurer . . . s

R PR .. LT .
Dol e ke

A threm Rh and i{;b are each mdcpendcnﬂy hydrooen, hahgen, cyano, or an
ST £ FUifall oy mee . .

o ahphatlc héteroahph;im, a:yl eflheteroaixyl mo:ety, or a group -—G Rc wﬁercm -G is

’ absent, —-CH;-
atee s A :-11 ale D rmEln s.-f. .
NRo -0— or(C--O), and wherechwhydrogen,—NRpRG,-ORp, SB; oran

mdependenﬂy hydrogen, NR,R, an ahphat:c cycloahphat:c, heteroallphaﬁc
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NN NH O H~
809231IN / N\ M5 N |
N, NH CF3CO2H 80923371 N |

|

|

NM YO-iN/ N\ OH

O2 CF3C 175 04 July 2006 WO 113/057696 PCT/ US113/110366

H N N 0 CF3CO2H 8092321 -

N\ iNMSI~N JOHN
04 July 2006

cyc!ohetemahphauc alyl or hcteroatyl mowty,-C(O)Rz wherein R, is an aliphatic,
- nheteroahphatlc a:yl or heteroaryl moiety, , or wherein Rp and R or Rg and
Ry takcen together are a3-, 4-, 5-, 6-, 7- or §-membered substituted or unsubstituted
cycloahpluhc or cyclohetemahphauc moiety; whercin each occuirence of R, and R,
is mdependenﬂy hydrogen, an al:phahc, cycloahphatlc hetemallphatlc .
cyclohctemahphahc, aryl, or heteroaryl mo:ety,-—C(O)Rz wherein R, is an aliphatic,
lhctema.hphat:c aryl or heteroaryl mmety » of wheréin Ry and Ry taken"
together are 2 4-, 5- or 6-membered substituted-or unsubshmted, satiirated or
unsaturated cycloa'hphahc or cyc[oheteroallphatxc moiety; C '
whereby each of the fomgomg aliphatic or hetcma[iphaﬁc mojeties may be
indepcndently substituted or unsubstituted, cyclic or acyclic, linear or branched,

" saturated or unsaturated, and wherein cach of the foregoing aryl or hcteroaryl mowtles

may be mdependenﬁy substituted or uusubsututed.

34.  The pharmaceutical composmou of claun "9 whereiri the compouud has lhe

structure

whcrem Rs, and Ry, are aach independentily hydrogen halogen, ‘Gyano, or an.
aliphatic, hetemahphahc aryl or hetemnxyl mmcty, ora group -G-Bg, wherin G is -

absent, —CH;~, .
-NRp-~, -O-, or (C=0), and whermch is hydrogen, —-NRFRG, —OR;.-, -SRg, oran -

aliphatic, hetmuahphauc, aryl or heteroaryl mowty, wherein Rp, Rrpand Rg are each

L mdependently hydrogen, -NR,R, -an ahphauc, cycloalxphatlc, heteroahphaut:,
e cyclohelseroahphahc, aryi, or hctcroaryl mmcty, ..c(())Rz wherem Rz isan ahphatlc .

Iheteroal:phauc, aryl or heteroaryl moiety:: , or wherein Ry and RcorRy and

RG taLen together are 2 3 4- 5+, 6-, ‘?- or S-membered substltuted or unsubstxmted

cycloahphanc or cyclohcte.roahphatm mowty' whermn each occurrence of Ry and Ry

" is mdependenﬂy hydrogen, an ahphanc cycloahphahc, helwoahphattc,

cycloheteroallphahc aryl or hctcmaryl mowty, -—C(O)R, whcrem Rz is an allphatlc,
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"N O Y I CR3CO2H 809236N 1 i NiNMs" ( HJ N-N O GF3CO2H 809237-
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) 04 July 2006

1heteroaliphatic, aryl or heteroaryl moicty' " or wherein Ry and R, taken
togeﬁzcr aré a 4-, 5- or 6-membered substituted or unsuhsumted saunawd or

unsaterafed cycloa]q)bauc or cycloheteroahphat:c mmcty,
whereby each of the foregoing aliphatic or heteroaliphatic moiefies may be

independeatly substituted or uasubstituted, cyclio-or acyclic, linear or branched,
saturated or unsaturated; and wherein.each of the foregoing aryl or heteroaryl moicties

firay be independently suhshtuted or unsubsututed

The pharmaceiitical composition of claim 29, wherein the compoynd has the

© 35
stucture;
S Rq
ReReN™ . NS N
b : N \- /N. )
_H Hi Nj//.N
. - Rz ;
wherein Ry, Ry, 1{; and R aro as definedt i olsim.29.
36. 'Ihe phamaocutxca! composition of claim 29, wherein the compound has the
" structure:’ -
wherein R, Ry, Re and Rg ;{rc-alsdeﬁppd inctaim 20,
37.  The) pharmacwtlcal compos:tlon of clmm "9 wherein. the compound has the
stouctizre: M - .

. wheréin Ry, Ry, Re and R are as definel in.claim 29,
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-0 N,NH CF3CO2H 809238N NiNMs H NN'N HO O CFR3C2H T H

7-10do-2-nmethyl -1, 4-di hvdro-i m dazo{4, 5-b] pyridin-5-one 10296J To a

solution of conpound 4 (R=Me, 160 ngy, 0.59 nmol) in 10 nL of 20% aqueous

H2S04 at 0 C was added sodiumnitrite (1.54 mmol) in small é){rilog’z%and 176

04 July 2006 \ 120 03/057696 PCT/ US03/ 00366 the resulting m x Wy

stirred at roomterrperature overni ght The reaction mxture was neutralized

with sat. aqueous NH3 to pH 7-8, and the.resulting precipitate was

collected to gi vé‘)&’"'ygfﬁl ow solid. This solid was then cryst&"%F?8¥% n wat er

to give 140 ng of product

7-1o0do-2-nmethyl -1, 4-di hydro-i m dazo[ 4, 5-b] pyridin-5-one (87%9 wth

satisfactory MS and;slH Mamﬁ&uﬂ@?@dﬁosﬂ[owlg:%}mQRV@@&S%CWH‘HW% ed from

7 i odo- 2-met hyl -1, 4; di hydro-i m dazo[ 4, 5- b] pyridin-5-oue and 10 (R =PhCl 12,
=Me) follow ng the same procedure for the prepar |on of 13.

Satl sfactory M5 and 111 NWVR wer e it aiges f 7546. ER- 809251

ER- 809252 102981 Anal ogs ER-80951 a " rngrepared from

7-io0do-2- methyl-3Him dazo[ 4, 5-b] pyr|d| ne™~&ndj

6-[ 2- (cycl ohexyl - met hyl - am no) - et hyl ] - i ndol e- I - BrHoxylic acid tent-butyl

ester and 5-[2-(cycl ohexyl -net hyl -am no)-ethyl]- iggdole-I|-carboxylic acid

tert-butyl ester respectively follow ng the sanme procédures for the

preparation of 16 fromv&dmnh@@@@]ee@)lnﬁemh@gﬂmrIﬁ@éﬁygz’Rt@@U@]?‘q#FNEC Assay

Protocol. [0301) Pogl.ef,bumpR unbilical vein endothelial cells (HUVEC,

Clonetics, 1Inc) were seeded I1n 96 well plates at 5 x 10 cell/nil and

i ncubat ed at 37C. The

39.  The pharmacentical composition of claim 29, wherein the compound has the

strocture:
R4

W
HN, N

\‘/

R

ReReNT T, N

wherein q and r are each independently 0 or 1; and Ry, Ra, Ry and R are as

defined in claim 29.

40.  The pharmacentical composition of ¢laim 29, wherein the compound has the

shuchure:

o) | R
H HNYN
Rz

b

wherein R;, R, 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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foll owi ng day, 20 pl of the each conpound dilution was added to the cells
and incubated for 30 mnutes followed by stinmulation with T"NFa (1 ng/m)
for four hours at 37C. After TNF stinulation, the plates were washed with
PBS contai ning 0.5% 177 04 July 2006 WD (131057696 PCT/ US11 4(1-9183?@1&8‘%’
fixed with 0.025% gl ut aral dehyde, and stained with primary a 3 dary
anti bodi es for qe%%%g(é)(n of E-selectin and | CAM expression. The plates were
i ncubated with 100"Br*6f the primary nurine anti-human E-sBYREH N
anti-human | CAM anti body (R&D Systens, M nneapoligs, MN) diluted 1:500 in
PBS containing 0.5% BSA and 5% FBS for houe=after which the plates
were washed and incubated with 1 I onflary per oxi dase conj ugat ed
goat anti-nouse 1gG antibody (Piefcey Rickiord—{ L) diluted 1:10,000 in
PBS/ 0. 5%BSA/ 5%-BS for 30 minutes. Thé& plates e then washed and 100 pi
of TMB substrate was added and the color reactimn .was allowed to devel op
for 15-20 minutes. The reaction was stopped by théeé addition of 50 pl of |
N H2SO4 and the opti cawheenBi, Ry Re @)Re ok 8s debugd 1 i M- cr opl at e
spectrophot oneter at 450 nu. 1Cso val ues were determ ned based on percent

i nhibition as cal cul ated the foll owi.ng f.ormdla: 9nhibiti sk1-r(avg
| po dnn- nvghi nnkkni:f'lJIﬁﬁgzm‘f%lbc?lwm -fdaal?/lgn';‘l.d"%eraeh @e&@po&h@% 04 July

2006 CLAm s 1. A saspeund having the structure (1): and phanpaceutically
acceptabl e derivatives thereof wherein n is an integer fromO0-4; R is
hydrogen,. NHa, -NHWe, -NHAc, -OH F. -Owe, -CN, or oz NHHO=-OMRZ is

hydrogen NRARB, -ORA, an aliphatgec. hetecoali phat jc 1ary|, or heteroaryl
noi ety,: wherein RA and Ra are eachﬁ‘ﬁﬁ?ﬁ@%@mogen or an aliphatic,
het emal i phatie, aryl or heteroaryl noiety @ach currence of Rr is .

i ndependent |y hydrogen, hal ogen, cyan, or an .HapNphatic, heteroaliphatic,

aryl or heteroaryl noiety, or a group -G Rc, whergin Gis absent or

is-CH, -NR5-, -0, or (Q, and wherein Rc is hydrogen,-NRFRa, - ORF, -SRF,
or an aliphatic, . het er obdrdipRicnd B; areas ffinedip cler?8nar yl  noi ety, wherein Po, RE
and. Ra are each i ndepeﬂq,_%)g Lo, Bydrogen, NI CCRy, an aliphatic,

cycl oali phatio, * hetemal ] phatic, cyclolreteroaliphat] ar.yl . or, hetenmaryl
nmoi ety -C(O R, wher ei nRsis Zhalighgipiy ‘iakl’,l‘a’fﬁ’elfegf°8§fhf‘%h%ﬁ°i°%‘fali%irmch%rflélr}oar yl

noi etyi,, 4, or whekcemaifDmoiety;
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 ¢laim 29, wherein the compound has the

S structure:

Rt

RF\O —
\
MN
H

HN._ N

N

Rz
wherein Ry and R» are as defined in claim 29; and
Re is hydrogen, a protective group or an aliphatic, cycloaliphatic,

leteroaliphatic, cycloheteroaliphatic, aryl, or heteroaryl moiety;
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and-Re-or. RF and i G taken together area 3-, 4-, 5-, 6-, 7- yr g-nment pred
substituted or unsubstituted cycloaliphatic or cyel ohetemali phati c noi ety;
vvheaei n each. occurrence.of R and Ry is independently hydrogen,

alighatic, cycl oal i pbatic, hetemal | phatic, cycloheteroali ph@{]ﬁ

het eroaryl nw ety, }+C(O)R— wherein (Rz is an aliphatic, het t? atlc
aryl: or heteroaryl noictyr ; orwherein Rx and Ry: taizntogethg..ere,a.4,,
- of.6-nmewbered substitut.ed or unsubsttuted, saturated or unsat ur at ed '

cycl oatiphatic or cycloh roal, i e
f oregoi ng al i phatic or Oegﬁhl gﬂ‘a‘{m@"’i‘fnl |°é’§¥l\,{r]r°ﬁ°%% ki epenﬁgt ly
substituted or unshbmndamtbdubswdwwwha@yWImﬂra lirelieator breligthc hed,
saturated or unsat %ﬁ&%omam% ﬁ:’dﬂm&ﬁ?&dﬂf ﬂ;chﬁ'eéoﬂfgﬁﬂ‘mrﬁ&etﬁfﬂhmeﬁcs
het eroaryl noietres may be in esgendenti sub@ig_ltut ed or unsubstituted. 179
04 July 2006 2. Thé™® n the conpound has the .
structure: H HNV RZ wherein Rs. and Ray are each independently hydr ogen,

hal ogen, cyan, or aI (aé oal r%gﬁng | noiety,
or a group -G 12c, %Elv\her el 5% %ﬁ,& d&a‘?%: nt Oh%%téd&g ﬁb&hﬂ{a& (E;%%%%—O) and
wherein Rc |s,hydre'§:}@!3\'Ie NRIR3, -, ORF,- -SR,-.or an allphatlc :

heteroal i phatic, aryl, or heteroaryl noi ety, wherein Po, RFahd" Ro are each
i ndependent|y hydwg n, NRaRy, an aliphatic, cycl oa|R| phati c,

heteroal i phatic, cycloheteroali p ,os |, orhs &r oaryl noiety,, C(ORR
wherein Rz is an aliphatic, 1lhet i [ or heteroaryl noi ety. "
, or wherein RD.andRe or RF and . take ety are a 3-,4L, 5-, .6-, 7-
or 8-nenber substituted or unsubstituted cy IU’& #Hhatic or

cycl oheteroal i pTatic noiety; wherein each occurrgnce of R andRy- is

i ndependent |y hydrogen, an aliphatic, cycloallphaflc het er mal i phati c,

cycl obet eroal i phati c, @h@‘éiﬂRmﬁb@&mMngﬂlmdmnwy, ;-C(OR, wherein R is an
al i phatic, | hct eral |(_9 053% %ﬁ heteroaryl noiety ; or Yd=cia R and Ry

tal QOn. . together ar 28 i neirber edsubstitatrd or |
ut ssulislituted,  sat urfis€d Sef=0, @ﬁ@&@ﬁdﬁ%?@%l%ﬁ@a%mm“

cycl ohet eroal i. pbafd MI&OEQM&%@@C ddxyl, NAlo &,reﬁabrag atipiapilat i 'c of
hetaroallplsatlc m)letles nentfg ubjtit
unsubsti t ut ed,. a”%t‘frlq‘ﬁ"’“’ﬂ i@ie?’(bﬂf*mlﬁé ,aijglag ®or '
unsat ur at ed; and Mtedlphemhrybbltﬂewohmle@mmg aryl or heteroaiyl nBnctie. & -
may be i ndependent ly. s Etdﬂ 0 u A 1%19 ¢ q;gd of
claim1l, vvherel n the C(&){?r(%bd)&gl as ﬁ?g%%tg% t‘urléﬁ%ge) %&a&g g
- intlependently subistituted or unsubstituted, cyclic or acyclzc, lmcar .or. branched,
‘ _' wherein each of the forcgomv aryl or heteroaryl moncues may be mdepcndmﬂy
" substituted or unsubstituted.

45. The phaunaocuucal composmon of claim 29, whercm the oompound has the o
structurc < )

S s Ry
. . - ‘: \ ] ooy
’ .XOKG ; N ) 7
i A H HNY,/N
Ry... .

whéh:inR; andRaareasdefuwcr in olalm 29; = _
G:sCHzor—(("}-—*O), R -
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-wherein Ru and Rib are each independently. hydrogen, hal ogen, cyano, or an
ali phatic, heteroaliphatic, aryl aor heterouyl noiety, or a group -G Rc,
whergin Gis absent, - CU2-, -NRn-, -0-, or (C=0, and wherein Re is
hydrpgen; -NR1LRO, -ORF, -SRF, or an aliphatic, heteroali pha @/éo

het ey oaryl noiety, wherein Rn,..RFand Ro are each i ndependen ;“lh? gen

NR. Ry, an aliphatic, cycloali phatl c, heteroaliphatio, .
cyclphetewal i phatic, aryl, or het erraryl noi cty,-C(O RZ wherein RZ is- an
aliphatic, j heteroali phati c, aryl or heteroaryl noiety or wherein Ro and

Rc of RF and Ro taken tagebhgr&a[wcecmgﬁmsﬁcgﬁ?,mzmm%h&c Jepered
substituted or unsubﬁ%ltcyfReFQs cYC c%ﬂ 1t.)ygatl C cl ohet e oal phatl C noiety

wherjei n each occurren rfelogeny, G, g Aliphae.
al i phatic, cycloali pW@aéPhaWewk M*phakmmmcyoﬂ-@&%ewba&mﬂhﬁfahﬁh k|, or

het emaryl noiety, - C(%RZroM]ﬁ&ﬁi,&yieretbz%algDmai hatlc j heteroallphatlc
aryl or heteroaryl noiet v%nreln taken together axe a

4-, 5- or 6-nenbered sub fmﬂwphhapeﬂmwgww@am

unsat ur at ed cycl oal ulpﬂwdnd@ﬂmbmymﬂmfmmmteﬂ,pbwmtot@ydmmﬁ&ymbmeﬁu each of
the foregoing ali phgjigi g;chtgﬁj“em S _nmay b k ependent |y
substituted orunsuhstl tISt ed, %/?/H‘gl C ol?ﬂ;‘ I%mﬁl " |¥°r indg Ptgf'nched
saturated or unsat uFepsEfed opppukiRtled i each of the foregoing aryl

of het ot paryrnoi eti es may be |ndependently substituted or unsubstituted. 4.

The corrpound of cla 1 e| ol the c as the structure; Rr .
wherein Rt, RF Jgalslhnd qpoﬁ'gre as léfc’%(’ﬁg" #ﬁ“& 1‘?‘H°f° °?>“‘P°‘1‘}4é“56’6°rrpound of -
cl ai m wher ei n the @éﬁ%@rnd has the structure Itu 04 July 2006 WO 03/ 057696
PCT/ US113/ 00366 wherein Rl, R, RF and Ro are as defined in claim1. 6. The
conmpound of claim 1,'\i\herei n the conmppund has the structure: . RGRFN R2 ;
wherein R, R2,” RF and Ro ‘are as. dett;n)\ed inclaiml. 7. The corrpound of -
claim1l, wherein t he conpound has 't %gructure RORFN R ,R2 ; wherein q
and r are each |ndependently 0 or 1I; anf] - FRF and Ro are as defined
inclaiml. The- corrpound of cI aim-1,- @ - heyyconpound. has the
structure: Rt.. - S e . ' )

whe:emR; andR;areasdeﬁned mclann29
. GisCH, or—(C=0) ad -
. Xis0,5,0=0,80, c=cm{s, NR. orCR4R5 wheremmhoccmmceof
R4 and Rs is_ lndcpcndenﬂy lxydmgen, hydmxyl, halogen, cyano an al:phatlc
heteroallphatlc aryl, or hetcroaryl mo:ety, or =lsJ-C(O)Rz wherem R, 1s an ahphatlc
sheteroaliphatic, aryl or heteroaryl mowiy _ '
'_ . wrhcrel‘a_y each of the foregomg ahphat:c or hetemalq)hauc moxet:es may be -
mdependent!y subsumted or unsubstltuted, cychc or acycl:c Tinear or branched, and N

wherein each of the foregoing a:yi or heteroaryl mmcttes may be mdcpemdcnﬂy
subsututed or u.gsubsutuﬁed.

1.

[}

47.  The pharmaceutical composition of claim 29, wherein the compotmdhas the -
st;‘u_c;turg: :



RrRFN{"',-, HNVN R2 ; wherein g and r are each independently O or 1; and R

R2, RF and Ro are as
wherein the conpound has .the structure:

defined in claiml. 9. The conpound of claim1,
RoRFN R2 182 04 July 2006 WD 113/0

5769 6 PCT/US113 /0 0 3 6,6: wherein Rl, R, RF and Ro ar§ 25 g&&gned in
claim1. 10. The conpound of claim 1, wherein the conpound h%tJWK

structure:

RGRFN 0 * HNN V' Rz wherein Rl, R2, RF and Ro art as defined in

claim1. 11. The' conpound of claim 1, wherein the conpound has the

structure:
and RF is an aliphatic, cycloallphq@
cycl oheteroaliphatic, aryl, or h@gteyos
f oregoi ng al i phatic or heteroallpﬂﬁﬂ

R2 wherein RL and R, are as defined in claiim1;

mis O, lor 2;
het er oal i atic, i

$k %%lagg-;

pe’ i ndependently

substituted or unsubstituted, cyclic or.acycli¥, uNjpear or branched,
saturated or

het er oar yl

noi eti es

unsat ur at ed; and Wwherein each_of the floregoing aryl or
may  be |ndependently substltuf%d »0r unsubstituted. 12.

The conpound of Claln1I\ﬂMﬂhRﬂMﬂR&hﬁu@ﬂﬁﬁ@ﬂﬂﬁmﬂﬂ$ the structure: R2

wherein RL and R, are as. de&

hydrogen, a protective Sr

ne | claim1;.and 183.04 July 2006 RF is
koSt
gflphatlc cycl oal i phati c,

het emal i pbatic cycfohete¢6@£¢$m§yv%ﬁ aryl ; or heteroaryl noiéty; whereby
each of the foregoing ale@hﬁBlaﬁd&&h&&h%ﬁe@@fK%%de&n&EHﬂ

| ndependent | y substj 8 g&ﬂ&@; t!éﬁ ‘%ﬁ@FﬁFﬁLC or acx&ﬁgﬁiﬁi;ﬁ@ﬁagogry{

br anched,

or

heteroaryl

sat ur at

noi etilide@:ndenﬂy hydrogen, hydroxyl, halogen, cyano, -ORy, -SRy, -NRRy, an aliphatic,
. hctemahphat:c aryl, or heteroaryl moiety, or is -C(O)R, wherein R, is an aliphatic,

. |heteroaliphatic, ary! or heteroaryl moiety, ; and wherein A and B, B and D, D

.and B, E and K and any two adjacent K gmups 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 aetemﬁi;ﬁiﬁc moieties may be
mdependenﬂy substituted or unsubstmted, cyclxc or acyt:hc, lmear or branched,

- mmted or unsaturated and whmm ‘each of the fomﬁromg aryl, heteroaryl.
) ahphaucaryl, hctemahphaﬁc aryl alxphatlcheteroaryf or he&ma]mhattche&emaxyl
moiefies nmybemdependcnﬂy substttutcd or unsubsututed. ey :

. 48 The ghadﬁséguﬁcal composition af@i‘;}bﬁe o_fciai}ﬁs‘_zé;iz Wherein Ry is”

P

49. The phannaceuhcal composmon of any one of c]alnzs 29—47 wherem R,; is -

) hydmgm

R RN

_50.' The pllammgeutleal compos:tzon of any one of claims '79-47 whcw:n Rais = -
NH, OH C:-Cs allyl or Cy-Cy alkenyl, said alkyl and alkmyl groups optlonally .
subsuulted with halogen or hydroxyl '
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may be independently substituted or unsubstituted. 13. The conpound of
claim1l1, wherein the conpound has the structure: Ry wherein Rr and. R2 areas
defined in claiml, Gis CH or-(CO; and Xis O S, C, - GCR3, NRe,
or CR4Rs; wherein each occurrence of R4 and RS is |ndependem@/ @/dr ogen,
hydroxyl, hal ogen, cyan an aliphatic; heteroaliphatic, :aryl 1y A2y oar yl
noi ety, or is-C(ORZ wherein Rr is an aliphatic, (heteroal i phatic, aryl or
het eroaryl noi et¥y? %" {fereby each of the foregoing aliphat PET/Y§3M0366

het eroal i phatie noieties .may be independently substituted or
unsubstituted, cycli%: or“‘ﬁé‘;ﬁél‘qc?;““‘”’llF‘?*?@&%*""Bf’faﬂ)f‘aﬁ@FFéﬂH“%"r'l‘ﬁ' whiFrEReistreach of
the foregoing, aryl @uiytheteavaryl noieties may. be . independently .
,Substituted or, unsubstituted.. 14. The conmpound of claim1l, wherein the
conmpound has the structure: wherein Rl and Rx are as defined in claiml;
Gis CEr2 or-((~); oAd IRheghanmageptigalfompoiag ofjany ¢ng of3lairgs 296 70whesi R2& CR4RS,
NR4, or CR4Rs; wher gjfeach occurrence of R4 and RS is independently

hydr ogen, hydroxyl Fogen, cyano an aliphatic, heteroaliphatic, aryl, or
bet eroaryl noiety, or is C(ORz wherein R is an aliphatic,

t heteroal i phatic, arsyl dheplemercadtcaytompaition yfany b ef dxliys WaiFhwlefeitMaés f or egoi ng
aliphatic or hetemaljphatic noieties may be independently substituted or
unsubsti tuted; -cyclie or acyclic, linear or branched, and wherein each of
the foregoing aryl or hetemaryl.npieties.nmay be independently substituted
or unsubstituted, 154 h%&;ﬂlﬁfﬂﬁwndcaufomb@inoﬁof&uydAEIefroﬁ'idasﬁhnnmzﬁfmmmd has the

structure: HNiNY eeln R, reas fined,in aim

is CH2 or-(CO) andRE?( R§ISCBY rggen&'aowg @%ﬂ “““‘g?a flewmalk&ﬁ%s V\herel n
Qaohoccuitearce of hadgerdatylagbsor alkslhefer@an@iéﬁé'n@émdmwdchwwg@ﬁd for each
hydmkA- i hi'al 0ge% CyafiraR: m@bhma{otetafhalooa@m@ﬁparh&am@ﬁu Qbstiatebs OF

het eroaryl noi ety, or
het eroal i phati c, avv?bsmm%ﬁ%%%fv%‘ ﬁ‘é’P&’t‘W“’W} é‘%‘f)‘ gg@ﬁﬂdﬁ?ﬁ %% f or egoi ng
al i phatic or heteroakdtphat i &, 4i-at.i7ee Smegynbertgiubstituted or unsubstituted, saturated

or unsaturated cyclic or heterocyclic moiety.

55.  The pharmaceutical composition of any one of elaims 35-41, wherein one of
R or Rg is hydrogen or lower alkyl; and the other is an aryl, heteroaryl, alkylaryl or
alkylheteroaryl moiety, optionally independently substituted for each ocourrence with
one or more of halogen, alkoxy, thioalkyl, or substituted or unsubstituted alkyl,
heteroalkyl, aryl, or heteroaryl, or wherein R and Rg taken together are a 3-, 4-, 5-, 6-
, 7- or 8-membered substituted or unsubstituted, saturated or unsaturated cyclic or

heterocyclic moiety.

e

56.  The pharmaceutical composition of claim 55, wherein, one of Rr or Rg is
hydrogen or lower alkyl; and the other is phenyl, pyridyl, (alkyl)phenyl, oz
(alkyDpyridyl, optionally substituted with one or more occurrences of halogen,
triftluromethoxy, 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, wh%:rein one of

Rp or Rg is hydrogen or lower alkyl; and the other is a cyelic or acyclic, linear or

branched, saturated or unsaturated aliphatic moiety optionally substituted with one or
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~independently substituted or unsubstituted,.cyclic ocacycljc,|inear or
branched,. and wherein each of the foregoing aryl or heteroaryl noieties
may fie independently substituted or unsubstituted, 1G :. The conpound of
claim 1, wherein the conpound has the structure: | 185 04 Julg %Oggﬁyhereln
Rr ah4R2 are as defined in claim1; pis-an integer&mO0 3; Jyly

integer fromO0-4; A B, D, B and each occurrence of K are independently
absent, 0, S, -t-"-0, - S=0 -CCl4R s, -NR4, or -CR4ARS . wherein. -each
occuneace of 1t4 .and its is independently hydrogen, hydroxyl, hal ogen,
cyan, -0& -SR,, NRzRy an aliphatic, heteroaliphatic, aryl, or heteroaryl
mDi ety, or is~0)RL whemFeptRibstiued onunsybistispes and, hetetarylesmidd, ilksrmthvdionyhr yl  or
het eroaryl noietyt ; amdoslypthdl, Acyforafido.B, B and D, D and $ E and K and any
two adj acent K groups maybe |inked by a single or double bond as val ency
permts;.wherein each occurrence of R and Ry is independently hydrogen, a
protecting group, or adéal |1bhdm%umt®mmaihprp¢f&m42 uheydmkshea:neﬂc@laryl

al i phaticaryl, hetemal pRRakj1CheBrokyl, cfdid ?E@é

het emal i pl at i chet er oarbﬁ rml e Xyﬂq wher hby each 0 he Tﬁf’yeagm ng aliphatic
or heteroaliphatic rml ir plignally FRYiE sbetuted dgssach focustnce with one or
unsubstituted, cyclic moreaﬁylbgencalkoky Fénalkylpdr skbstitited @ dusubsEfted BRI Ste041ky],
unsat urated. ands wher f lhe: fotegoing-,aryl,, heteroaryl al
phati caryt heteroalipha | c aryl 'al i phaticheteroaryl or
.Ireteroaliphatichcteinaryl . noieties nmaybe independentl y substituted or

unsubstituted.. 17. Thw® cong uﬁﬂa@fucae&npg%ngfdmnqgrmm% Risnpisgeglan R1 is
NH2- | S. The corrpound of anyone E rlﬁaq})g refl rR| i shygro 19.

Thebi M i ouud- of anyone&f% ?%?“P G“W?fg & L&l or C1-Q
al kenyl, said al kyl amdemmsbﬂuylgrmmsmomlj@ﬁaiauym&paﬂénﬂyumﬁmmmﬂudhal ogen

o DU onl 20 Thegesmakath b o rAiaeR bbb el 1,5

conpound of any one ofusubstiufed alkylheteroplisd apil r terdaylnet hyl . 22. The conpound
of any one of clains 1-16, wherein R 1is hydrogen. 23. The conpound of any
one of clains 4-10, V\:?EI’GI one of ydrogen or | ower alkyl;

a

and the other is an yl Aﬁg?‘g?wglhﬂwg&)ﬁ%%’mﬁ ‘eroaryl ,

(Ra)n: \/

N

N

H HN\I//N
Ry

@ ,
and pharmaceutically acceptable derivatives thereof;

whetein n is an integer from 0-4;

R is_hydmgen, -NH;, -NHMe, -NHAg, -OH, F, -OMe, -CN, or -
NE(C=0)OEt '

R, is hydrogen, -NR4Rg, -OR,, an aliphatic, heteroaliphatio, aryl, or
heteroaryl moiety, wherein Ra and Rp are each independently hydrogen or an
aliphatic, heteroaliphatic, aryl or heteroaryl moisty;

each occurrence of R; is independently hydrogen, halogen, cyano, or an
aliphatic, heteroaliphatic, aryl or heteroary! moiety, or a group —~G-Re, wherein Gis
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~al kylaryl or al kyl heteroaryl, optionally independently substituted for each-
occurrence wth one or nore of hal ogen, al koxy, thioalkyl, or substituted
of unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl, or wherein RF
and RG taken together are a 3-, 4-, 5-, 6- , 7- or 8-nenbere @ Y 26 t ut ed

oh unsubstituted, saturated or unsaturated cyclic or heteroiAhY iety.
24. The conpound of any one of clains 4-10, wherein one of Rr or RGis
hydrogen or |ower alkyl; and the other is an aryl, heteroaryl, alkylaryl or

al k-yl het eroaryl noi efbyent RRLE R‘gﬂﬂ ,,[dx fﬁ t ed. each
occurrence with one‘?}{?% EIEF% deq’? 5{% hk'Fg stituted
or unsubstituted al ky 4% ff ‘H?‘W““":GW H@FBWM‘(%IGW.WWB&&n Rr
and Ro taken toget he@%&%mdeﬂndcn@mdxﬁgmjnmﬁajm,%m tituted or
unsubstituted, satur abigeaghad EHE;;QE ﬁg oY LG het i.C noiety. 25.
The conmpound of clai [Rt24 mhe?ygl n on ? ﬁ' @%ﬂ? Fe4% ower

al kyl ; and the ot her ‘B2 3 aliphalie, hetgroaliphotic, avbm@pﬁcmmémtx or , qrabérgin Rpyr i dyl |
opt i onal | y substi tummc\&mmﬁtowwggw.rﬁ@qs“@tmm&ggq&h

trifluronethoxy mxéé( I redr I't hi o, or subst ﬁiut ed or
unsubsti t ut ed Ibwer ARy n‘+°d 8’?"3%{ &?’%P’“’BFY'W%‘G‘&‘WI 26. The
conpound of any one Q?FWF‘&P%W&@mMmdQﬂnhydmgenpénamamcﬁ&upﬁmhydrogen or
| ower al kyl; and t heneRiohRha ﬁc, gymogﬂ Ll.near o ranched
saturated or unsatu t|c |ety optlona

[}gteﬂbq? SUBSET th one

or more of substitt phatie agyl@r het am’laeemkl koxy,

hydr oxyl , thi oal kyl andlk}mddentogeﬂawbm 5260 6 Rembaréd substiBitdd W claimi1l,
0

wherein R is an al kyl., r oal cycl) obet er oal kyl , aryl,
heteroaryl, alkyl ar yI or a‘ E | h‘gcé"r’looﬁis@ﬁ% li%mﬂ%‘“iﬁ‘?w@h Jul'y 2006

i ndependent |y substi tut ed fmhadﬂ@whoﬁwfmm@lﬁaﬁhoﬂmoﬂjpmmewﬁés hal ogen,
al koxy, thioal kyl, deh Bl EHﬁEf:Pﬁ& A ;,q% aﬂ het er oal kyl ,
aryl, or heteroaryl g e cﬂgtnpou%dof clarm V\ﬁ&yel n ﬁf:orl S hydrogen
a protecting group, HFhd emmteg eaplitof tho fordgying acyl or

cycl ohet er oal kyl , x&hﬁﬂiy)bkindﬂieiﬂdxt@r ordhsubsfitup! er oar yl,
optionally i ndependent I Yor %E‘J;'?‘EhtUt ed for each occurrence wth-one or nore
I

of hal ogen, al koxy, thioa “B¥PY-substituted or unsubstituted al kyl,
lieteroa&yl, aryl, or heteroaryl. 29. m A pharnaceutical- conpositi on
corrpri sing a corrpound having the .stricture. and phaiitia& U

al l'y*cbeptabl e derjvatittres thereof wherein n is an integer from 0-4;
R is hydrogen, N NHI@eWWIEdOf@Hm@ wheggin the egmpoyad has the structure:

Roa &
SO
H HN.

Y

R .
wherein Ry, and Ry, are each independently hydrogen, halogen, Cyano, or an
aliphatic, heteroaliphatic, aryl or heferoaryl moioty, or a group ~G-Re, wherein G is
absent, ~CH;-,
-NRp-, -0-, or (C=0), and wherein R is hydrogen, -NRgRg, -ORg, -SRy, or an
aliphatic, hetoroaliphatic, aryl, or heteroary] moiety, wherein Rp, Rpand Rg are each
independently hydrogen, -NRR,, an aliphatic, cyclosliphatic, heteroaliphatic,
cycleheteroaliphatic, aryl, or heteroaryl mowly,-C(m wherein Rz is.an aliphﬂﬁﬂ.
h&mﬁ:phauc, aryl or heteroam m&ty] ; o wherein Rp and R or Ry and
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Itz is hydrogen M~lIts," OR ah aliphad heOeroaliphad4 ary} aF ; heteroaryl
noi ety, wh eit.ih RA and Rn are eachi ndependently hydrogon or an..
-aliphatic, hetemaliphhtic, aryl or hcteroaryknoi @y, each occurrence of R3
i s' independently hydrogen,' hal ogen, oyanoi or au. aliphati&

het eroal i phatic, aryl or heteroaryl noiety, or a group -G R ‘M&V&P% Gis.
absent of is =CHz=, =1VR6 @ -O= (it(C O, and wherein Ric is hydrogen,

-NRFRG ORF, -SRF, or an, het gr atic or het yl
noi ety, wherein RD, R Bﬁ% a%rga%a%h%&?eﬁ y%{ﬁ‘% %s% an
ﬁl itphat i cI cycl ?al i ph%‘%?‘&%wm%mm?hmhm fRieand%h %/I or
eteroaryl noiety, - Cis@dbenddtyhfidken, Satid Hefero ®roal i phatic,
aryl or heteroaryl no }( vvherel and Re or . RF and Ro taken

t oget her area 3-,-4- @% %tm# aﬁﬂr?é etk < S(O)Re whereim R is an aliphatic,
unsubst i t ut edcycl oah' Mlpb&hc*mhemm phizti ¢ omehestiyR, andh;amlenaeaeh

occurrence of Rx and tggeﬂ,blsml ng%@%gﬂrgdsg%ﬂ&
cycloaliphatic 188 04 July a2(506 het cr oal afgiggt%g%fﬁh' tet | oa i phati c,

aryl, or heteroaryl - fBfa8FRFd cycloaiphytine baticpapiefys an al i phati c,
het er oal i phatic, aryl or wwmwmmr@wg a@nan%ﬁmanﬁam AGeticRmal aken
toget her area 4- . St d o, ut ed

saturated or unsaturé@g‘g’@cyg ggﬁ q’@‘%ﬁdﬂ’ 126 e 1&5%%%%y
wher eby each of the FWWWMWMM@f@MmMoMWIm@my be
i ndep6nden( ~y. subst i b RGndeehidatydatstifuldll GdmsubMikdaC Or acyclic, . linear or

branched, saturated or unsaturated and wherein each of the fore90|ng aryl
or heteroaryl noieties may be independently substituted or unsubstituted,

and a pharnaceuticaldy agnegaipbluf JFelaft 60, whérehlitleb8mpound HasARd dt@bt@let ¥ furt her
conprising an additional therapeutic agent 30. The pharnaceuti cal _
conposition of claim?29, wherein the conpound is present i-n an anout
effective to inhibit inflammtory cyt ol §® Ry. 31...] The

phar maceuti cal conposition of claim 2% ~whqrei//\t he conpound is present in
an anout effective to inhibit cell pro 32. The pharnaceutica
conposition of claim?29, wherein the cohpo nﬂN' present in an anout
effective to exhibit an antl-lnflannatdﬁy ef 33. The pharnaceuti cal
conposi tion of claim29, wherein the conpound Ras;the structure

&l phatic. het er oal | phafPagh Ra%fﬁﬁ”de”tﬂe%ﬂa%\%@ﬁﬁv%héﬁﬁ% oA
40r ci o. Q i s absent aliplpip- heferoaligiRdic, aryl@r heterpary]l @i}y, oxaamiouphabd:.mhbm(}s h}
drogen # 1RFRp, O?rabsgm‘,SL@g, or an ,
-NRp-, -0-, or (C=0), and wherein Re is hydrogen, -NRiRg, ~ORy, SR, or an
aliphatic, heferoaliphatic, aryl, or heteroary] moisty, wherein Ro, Re and Rg aro each
independently bydrogon, -NR.R,, an aliphatic, oyelestiphatio, heteroaliphatic,
cyolohafemaliphatio, aryl, or heteroaryl moiety,-C{OR, wherein Ry is an aliphatie,;
hdmhphatw, aryl or heteroaryf M", or wherein Rp and Rc or Rp and
Rg takenfogether are a 3-, 4-, 5-, 6-, 7- or 8-membered substituted or unsubstitted
cycloaliph_atic or cycloheteroaliphatic moiety; whersin each ocourrence of Ry and Ry
is independently lydrogen, an aliphatic, cycloaliphetic, heferoaliphatic,
oycloheteroaliphatic, axyl, or hetemarylm —CW; whcrcm R.isan ahphﬁﬁﬁ
hetmﬁphauc aryl or heferoaryi m}' , or wherein Ry and R, taken -
togetherare a 4-, 5- or 6-membered substituted or unsubstituted, saturated or
unsafurated cycloaliphatic or cycloheteroaliphatic moiety;
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al i phatic, heteroaliphatic, aryl; or heteroaryl noiety, wherein Ro, RF and
RO are eacfi independently hydrogen, -NRLRy> an aliphatic, cycloaliphatrc,
het ecoal i phati o, 189 04 July 2006 cycl oheteroal rphatic,.aryt or heteroaryl

noiety; C(ORY wherein R, is an aliphatic, iheteroaliphatic ryl ég -

heteroaryl noiety, or wherein RD and Ilc or Rr and Ro taken 9%8@¥ﬁ3 are a
3-, 4-, 5-, 6-, 7-'or 9-nmenbered substituted or unsubstituted

cycl oati phatic or cycl ohetenaliphatic noiety, wherein each occurrence of R’
and. is independently hydrogen, an aliphatic,

cycl oal | phatielieteroaliphatio Xcloheteroalrphatro aryl,

orhetemaryl nroiety, C(ORz Whrerby pag Rf the oregqing linbEtntor betorodtiplinit ewiztids pizgtbeC ,

aryl or heteroaryl noi emgep@ﬂmﬂmgﬂ:ﬁihiiedfoxatﬂﬂub&htéd%ﬁ:ﬂc bOSSERE i@k Or Brafkched, O
or 6-nenbered substitut Mﬁ%§ yﬁg SQﬁ%ﬂ%&gF or unsaturated
cycl oal i phatic or cycl ohe eroa T 5?mﬁﬁﬂﬁr erqafybmoistios

f oregoing aliphatic or %Pemmmmmmmm be independently

substituted or unsubstituted, cyclic or acyclic | i near or branched,
saturated or unsaturatgg; nﬂzmhere he foregoing aryl or

het eroaryl noieties rray be TdSpaRg el '?rkgu‘ﬁ herqiy the eampgynd fias the stryctiri ed.  34-
The pharnmaceutical conposition of claim 29, mhereln t kg conpound has the,
structure: Rp wherein Ral and Rm are eggh fe ort y hydr ogen,

hal ogea, ' cyano, or an aliphatic, heteroali phati ¥l or heteroaryl
moiety , or a group -GRC, wherein Gis absenty gliz-},, -NRn-, -0-, or
(C0), and wherein Rc is hydrogen, -NRrRc. -ORr, - ﬁf, or an aliphatic,

het eroal i phatic, aryl, or heteroaryl noi ety, mherelﬁhRn Rr and. RO are each
i ndependent |y hydrogen, - ati o het er oal i phati e
cycl obet eroal i phatic, aryl, orqﬂ ‘ge aﬁ?&?"‘?‘rﬁd -~ Rz wherein R is an
al i phati c, jheteroallphatlc, aryl or heteroaryl nnlety , or wherein ItD
and s or R and Rc talggn tegsl, er.ed
substituted or unsubstsrst ut ed @g‘gcﬂ"% aa'ﬁ' ‘t"r‘g%e?é%’f}gmﬂ‘ero gthte"t!rc go noi ety;
wherein each occurrence of It _and By is indg hydrogen an

al i phatic, cycl oal i phati c, heteroallphatlc { eroal i phatie, aryl, or
het eroaryt noiety, -C(O RY wherein RRe rphajp€, 190 - . 04 July 2006
i heteroaliphatic, aryl or heteroaryl nDiety: or whe%uin R and It, taken
together are a 4, 5- or 6-nenbered substituted or uhsubstituted, saturated
or unsaturated cycloallphatlc or cycloheteroallphéﬁrd noi ety; mhereby each

of the foregoing aliphati ehddin RERERPMIRGBRkE forifd ifdidif 80, MRY be

pendent

i ndependently substituted or unsubstrtuted cyclic -or acyclrc | i near or
br anched,
65.  The compound of claim 60, wherein the compound has the structure:
ReReN
Ry
W
N \_#
HNW?N
R: ;

wherein Ry, Ry, Ry and Rg are as defined in claim 60.

66.  The compound of claim 60, wherein the compound has the structure:
. ) R‘l
RGReN Z =
' \_N
HN\r/,N

Rz

H

.
H
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- saturated or unsaturated; and wherein each of the foregoing aryl or
heteroaryl noieties nay be independently substituted or unsubstitutea. N H
HNYN Rz wherein RR R, RF and Rc are as defined in claim?29. HNYN , Y :
R wherein r, Ry RF and Ro areas defined in claim29. .35;- ‘h@e
phar maceuti cal conposition of claim?29, wherein the conpounofj y 2406
structure: 36. The pharmaceutical conposition of claim?29, wherein the
conpound has the structure= H: HNYN RZ wherein Ry R, RE and Ro are as
defined in claim?29. 37. The pharmaceutical conposition of claim29;
wherein. the conpound has the structure; -191 04 July 2006 WO (13/1157696
PCT/US113 /0 O 3 6 6 38. Thﬁﬁﬁﬁﬂﬁ”&éé’ﬁﬁcbmgpﬂsmmf&mm&as
wherei n the conpound hadefindden elbiméet ure: RGRFN HNt N R2 wherein g and r are
each independently 0 or 1; and RI, R2, RF and Ro are as defined in claim
29. 39. The pharnmaceuti gal qﬁgggsitio of clajm.29, wherein the conpound
has the structure: ".HN, moungiol ¢laim p0gwhesein the sorepouadtlias thadieystdent | y 0

or 1; and R, R2, RF and Ro are as defined in claim29. g,
N

—-N

RoRen E AN, ” N

HNY,N
whereh:qandrateeachindependenﬂy()orI;ande,Ra,RpandRaareas

defined in claim 60.

68 The compound of claim 60, wherein the compound has the structure:

Q 1
RgReN R
\ #
H uN N
Y
Rz

.
¥

wherein Ry, Ry, Rp and Rg are as defined in claim 60,

69. The mmpomd of claim 60, wherein the compound has the structure:
Ry
s
RaReN N\ 4 N
(9] H HN \f
wherein Ry, Ry, Re and Ry are as defined in olaim 60.

70.  The compound of claim 60, wherein the compound has the structure:
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40. The pharmaceutical conposition of claim?29, wherein the conmpound has
the structure: 0 RORFN HN', N R2 wherein R, R, RF and Ito are as
defilned in claim29. 41. The pharmaceutical conposition of claim?29, .
wheriei n t he conpound has the structure: 192 04 July 2006 V\,OS@@@S% 6 R RFN
wheriein Rl, R2, Rf and Ro are as defined in claim29. PCT/ U i 66 42.
The jphar maceuti cal conposition of claim?29, wherein the conpound has the
structure: wherein R and R2 are as defined in claim29; inis 0, |I or 2;
and iRr is an aliphatic, cycloaliphatic, heteroaliphaticg
cyclioheteroal i phatic, aryl, or het er%a%b . Whe by each of the
foregoing aliphatic or heteroaliphatic p ; Ni ndependent |y
substituted or unsubstituted, cyclic or acycliC, ne@ary or branched,

sat urated or unsat urat ed; and wherein each of the f(ﬂNeﬁBI ng aryl or

het eroaryl noieties may be independently substituted R, unsubstituted. 43.
The pharnmaceuti cal conposit erein_the ¢onpound has the
structure: RZ wherein R g%ﬁg“ééiggmdﬁw 4imEai m 29; and RF is

hydr ogen, a protective gr ou@mﬁklﬁﬁ,mﬂl phatic, cycloaliphatic,

het er oal i phatic, cycl oheter ,;'ngﬁp}g' C Lt gﬁ a noi. £ 3 04
July 2006 V\/nereby each ,of tﬁggtoreg%iﬁaﬁ% ufﬁ’gltl C %ﬁauﬁc{%k;%w %Iag

noi eties nmay be ndepél MPeFybst i t uted or unsubstitut ed, cycl ic or

acyclic, linear or bi t ched wmmmemafﬁdfoﬁgomylﬁﬁkw&h% %Mﬁ%@bﬁ&&a‘:h of
the foregoing aryl or g‘g)gﬁ(ﬁ&p bst[m%detl e ﬁ i nde'?cendent 'y substituted
or unsubstituted. 44. Th maceuticar: &ty Imegiopbaghedy e e n
t he conpound has the sam'”d"’-'mmdsaﬂd“’hﬁmneachOffhefomgmﬂgﬁtﬂorhmﬂﬂmomtm

) may be independently substituted or unsubstituted,

71.  The compound of claim 60, wherein the compound has the structure:

Ry

Revo ==
i

HN, N

NG
Ra

wheroin R, and R; are as defined in claim 60; and
Re is hydrogen, a protective group or an aliphatic, cycloalx;phatic,
heteroaliphatio, cycloheteroaliphatic, aryl, or heteroaryl moiety;
whereby each of fhe foregoing aliphatio or heteroaliphatic moieties may be
independently substituted or unsubstituted, oyclic or acyclic, linear or branched,
saturated or unsaturated; and wherein each of the foregoing aryl or hd&oawl moieties
may be independently substituted or unsubstituted.

72.  The compound of claim 60, wherein the compound has the structure:
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- structure: wherein R and Rz amas defined in claim?29; GsCH2or-(0O;
and.. . . Xis O S, 0=0, Ste, C=CR4Rs, NR4, or CRS; wherein each
occurrence of - R and Its is independently hydrogen, hydroxyl hal ogen,
cyano an aliphatic, hetemaliphatic, aryl or heteroaryi noiet i S
-C(OR wherein Ra is an aliphatic, ,heteroaliphatie, aryl Iyl 26 oy yl
noi ety' whereby each of the forego ing: al phatic or heteroaliphatic

noi eties may be ihilependenllysub'stituted or unsulistidrtod, cyclic or
acyclic, linear or branched, and wherein each of thegoregoing aryl or

het eroaryl noi eti es nmay, be independ N-SUbsLLL ut gd dr unsubstituted. 45.
The pharmaceuti cal conposition oclai \2/9 ei p-®peNconpound gas the =
structure: NHHNT wherein RL and R2 are as “def, gy n claim29; Grs CH
O-c O'," and'' ,9d-. 04 July 2006 Xis O S, ., C=CR4Rs, Nit4, or
CRt Rs; wherein each occurrence of R4 and Rs is mdagendently hydrogen
hydroxyl hal ogen, cyano an J aq%tl c, heteroaliphatic, aryl, orheteroaryl
nmoiety, or is -C(ORL wher & &tqlaénﬁo | het er oal | phatl c, aryl
or heteroaryl noiety, V\herféiasmsae{[&oj me for egm ng aliphatic or

het eroal i phatic noieties ayqgbe tl tuted or -
unsubstituted, cyclic or a%d I'C, ‘I | négi’?gg{i{’ vdiggin spgheocemence st h of

t he foregoing aryl or By 3 Wm byrogeny Ib&oxyndapgaﬂeﬁnbyan slipasf) t Ut ed
or unsubstituted 46. heterohlighatioh @i &R {nmg@rg; erein
t he conpound has the 3 : % { % ‘sﬁlh%i are
as defnod in claim29; EE 'E“Eﬁ?aryf’ ?W%'Xlso S C=0, S=0,
(>CRAR5, NR4, or CRARS, vmbrewacleembe Cirepiolng QLhRtic Xk hetéidhalipihilc Bielic may be

i ndependent |y hydr ogqguepclayg ang an hat i c,

| i et eroal i phauc, aryl, het ewar F 0] e&fsym,"“%ﬁcﬁ% %%@Wﬁd@d. s an

ali phatic, 4hoter oaIWbﬁ"ﬁ’&t &y foregaingh ety pioketeyohrynmbietiey .may be independently
substrmedonmmbsumwd.

. 73. The compound of claim 60, wherein the compound has the structure:

R4 !
x ——
G‘«\G P
H o,
b

wherein Ry and R, are as defined in claim 60;

G is CH; or—C=0); and .

Xis 0, §, C=0, 8=0, C=CR4Rs, NRy, or CR4Rs; wheroin each occurrence of
Ry and Rs is independently hydrogen, hydroxyl, halogen, oyano an aliphatic,
heteroaliphatic, aryl, or heteroaryl moiety, or is -C{Q&, wherein R, is an allphnﬁa,

hemhphauc, aryl or heteroarﬁm]/ '
merebyeach of the foregoing ahphauc or heteroaliphatic moieties may be

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

wherein each of the foregoing aryl or heteroaryl moieties may be independently
substituted or unsubstifuted.
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- wher eby each of the foregoing aliphatic or heteroaliphutic noieties mybe
i ndependent |y substituted or unsubstituted, cyclic or acyclic, linear or
branched, and wherein each of the foregoing aryl or heteroaryl noieties
may be |ndependently substituted or ugsubstitutad. 47_ The
plrarntacetitical conposition of claim?29, wherein the corrpo%ﬂ’lﬁﬁgoﬂt he
structure 195 04 July 2006 wherein Rr and RZ areas defined in claim?29; p
is an integer fromO0-3; s is an integer fromo-4;, A B, D, B and each
occurrence of R are |n%peﬁa@wmpyur&bgehvn@,wszmn@ecoapoundslue,thesmm@ , N, or
- Rags, wherein each occurrence, of Rl and Rs is independently hydrogen,
hydr oxyl , hal ogen, cyan, -OCRS, - SR~ an aliphatic, heteroaliphatic,
aryl, or heteroaryl noiety, or is -C(O ,ﬁvvhereln Rz is an aliphatic,

j heteroaliphatic, aryl or heteroaryl noi f‘yc;. ; and \Q/nerel n A and B,.B and
D, 1) .and B, E and K and any two adj acent rou fray be |inked by a
single or double bond as valency permts e n Rach occurrence of R
and Rr- is independently hydrogen, a prot®ctfng oup, or an aliphatiq
het eroal i phatie,. aryl, heteroaryl, aliphati caleJYN het emal i phatic aryl,

al i phaticheteroaryl or heteroaliphaticheteroaryl [noiety; whereby each of
the foregoing aliphatic or heteroaliphatic noieti e may be independently
substituted or unsubsti t utvdren Rya Reareps dafined fniclsim 40; near ' or br anched,
saturated or unsaturated aldcgyrw.c@hg agach’ of the foregoing aryl,

het eroaryl al rphati car yI t tic aryl, alilihatiehcSoiiyl"'

het er oal i phati chet eroaryl ?rﬁ’lg?@sé%am Oh SRR s Whetsinsaqh WG&GS‘F
ulnsubst 2t9u'2$e o R a8l RsThnempdpaIdaﬁbrewtdro@aL hﬁ(ﬁﬁ@p&iﬂogéan c?énoad&y?@ﬂﬂicpf

cl ai s er ei Ny, . of .any. one
of ai ai nss 29-47, wi el el n i% 1S ’hygw eﬁ }Ekg% “} B ﬁ‘t‘é iphic
conposition of any one ZEELQI eterge] shbistyR” | NH, OH C -C6 al kyl
or Cr-Q al kenyl, sald alkﬁﬁ Eaﬁ; ted with
hal ogen or hydr oxyI tg' JuI%%lZOOé;U wOig 1%5 1% %;ggy‘%&’?‘% 366 51
The phar naceuti cal itnied, ayelig prasyclio lingar orimenched, 7oi2

Cl- C2 alkyl. 52. Thmmmmmmhgwmmw&m bOR@eridestdydi B
29-47, Merelnmlsmﬁy&l btituted. esw ¥

e
§ 7
ATk
Ci

75, The compound of claim 60, wherein the compound has the structure:

*

A R
B v N A —
b ) " \
P " H
HNYN

wherein R; and R; are as defined in claim 60;
p is an infeger from 0-3;
5 is an integer from 0-4;

A, B, D, B and each occurrence of K. are independently abseat, O, S, -C=0, -
§=0, -C=CR{Rs, -NRy, or -CRyRs, wherein each ocourrence of Ry and Rs is
independently hydrogen, hydroxyl, halogen, cyano, -ORy, -SRy, -NRRy, an aliphatic,
het‘mﬂ@hﬂhﬁ aryl, or heteroaryl moiety, or is -Cm whcrem R, is an allplﬁe,g
hetﬁﬁphauc, aryl or heteroaryl mr&ty’ .; and wherein AeandB,Band D, D
o P
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- 53. The pharmaceutical conposition of any one of clains 29-47, wherein R2
is hydrogen. 54. The pharmaceutical conposition of any one of clains
35-41, wherein one of RF or Ro is hydrogen or |ower alkyl; and the other
is an al kyl, beteroal kyl, aryl, heteroaryl, alkylaryl or aI&ngeé&%faryl,
optionally independently substituted for each occurrence w nor e
of hal ogen, al koxy, thioal kyl, or substituted or unsubstituted al kyl,

het er oal kyl, aryl, or heteroaryl, or wherein RF and Ro taken together are
a 3-, 4-, 5- 6-, 7- or S- menber ed substituted or unsubstituted, saturated

or unsaturated cyclic BB‘I"EMIKC@?@YIMO mﬁxgﬁﬁsm@rﬁmB blc,glﬂ,lc
conposi tion of any on®of asGhmik egnel n P@F’m 0 i S
b a G a’Fvy‘P indgpepdentdy v or

h occurrence
hydrogen or |ower alky ;, and t ot her I's an ary
al kyl het eroaryl noiety, (§p |%ﬁ'ﬁpfbyg|%&p@n§bﬂwcs@mhpluhedarﬂpmtamﬂ
occurrence with one #httised, déterbatibiage aryl, adifsRtdhetololty 08 Kagmah@{amﬁg{gg&kf ut ed
[

or unsubstituted al ky{no,etyheteroal kyl, aryl, or heteroar ere

and RG taken together are a 3-, 4- 5-, 6- , 7- or S—rrenbered substituted
or unsubstituted, saturat &Sy %Fﬁ@éﬂnﬁmwmg@mumrammm@wa%mﬁw,gayngy ety.
56. The pharmaceuti cahdepﬁ:ﬁmglsﬁumw& er ein

0 of RF R6 is
hydrogen or |ower al kyl.and the other it "Pg éﬁ/ 3{/‘1’ °R>”F)“§’ﬁ?!nyl ,
or (alkyl)pyridyl, Eﬂ*onaq Y %ﬁ%@t uPV 6h formne aaé.chmrmmdes of
hal ogen, triflur omet® WthEhmxlthaﬁk:raqﬂ, hﬂwu&md%éiﬁ el Ll‘ipmtﬁhe
substituted or unsuba{o;ehgtﬁgjbeil Iower Iret roal kyl, ary or
heteroaryl. 57. The pharnaceuti cal SI |on one of cI ai ns 35-41,
wherein one of RF Of Rc .is hydro n or | ower al kyI, and the other is a
cyclic or acyclic, e arThgcompau laexione ohi¢leima 6845 ovhershiathe cahpaind Ri Rivat,)
noi ety optionally substituted with one or 197 04 July 2006 nore of
substituted or unsuhstituted aryl, heteroaryl, - am de, al koxy, hydroxyl,
t hi oal kyl, thiol, agﬁ or 1 FAMpgundTd anyRise oftieimera@-25) twhein icthapaspoui®R, ©f
claim42, wherein Rhyiggan al kyl, cycloal kryl, hetenal kyl,
cycl obet eroal kyl, aryl, heteroaryl, alkylaryl or alkyl heteroaryl,
optionally independently substituted for each occurrence wth one or nor e

of hal ogen, al koxy, 78hi OThdas uhstituted al
heteroal kyl , aryl, hﬁ hml% OH}Q%L& wﬁaﬁﬁ%éa?ﬁr%g@u 4’ © s ’i‘BHHBf
y

clai m 43, wher ei n RF r's ogeh'c“ﬂb“ WWWﬁWHPWNWd
cycl oal kyl, het eroa?"f@}ilﬂO%iy@Ihnh@annl kyl, aryl, heteroaryl, alkylaryl or
aIktheteroaryI optionally |ndependently substituted for each occurrence

with one or nore of7%hal dgemm;&hxkdbﬁny6n€'o?élhnh¥|60-79rwléféﬂﬁggfe%iﬁ o"?r%gﬁ;\sé:"cz

unsubstituted al kyl,, heteroal kyl, aryl, or heteroary
havi ng the structure”(l):

80.  The compound of any one of claims 60-75, wherein in the compound R; is
methyl. '

81. The compound of any one of claims 60-75, wherein in the compound R, is
hydrogen.

82.  The compound 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 alky), heteroalkyl, aryl,

heteroaryl, alkylaryl or alkylheteroaryl, optionally independently substituted for each
Oocurrence 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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-mand pharmaceutically acceptabl e .derivatives thereof wherein nis an
nteger fromO0-4; Rl is hydrogen, -NH2, NHWe, NHAc, -OH, F, -Owe, -CN, or -
NH(C- O) OL3t, Rr is hydrogen, -NRARB, -ORA, an ali phatl c, heteroaliphatio,
aryl, or heteroaryl noiety, wherein RA and RD are each inde fﬂﬂﬁ?@
nydrogen or an aliphatic, heteroaliphatic, aryl or heteroar@ f (%// each
occurrence of R3 is independently hydrogen, hal ogen, cyano, or an

al i phatic, heteroaliphatic, aryl or hetemaryl noiety, or a group -G RG
Wherein Gis 198 04 July 2006 absent or is -CH, NRD-, -0-, or (C-O, and
wherein Rc is hydr olf8#ber argert, > 6- CRrs-membared sghstitnted orhisphstituied saturated

het emal i phati e, ar ybrun@umdtdcRbioR hytbrodBlicakalety. Werein RD, RF and Ro are each
i ndependent |y hydrogen -NRxRy, an aliphatic, oycloaii phati c,

het er oal i phati c, gl ohet eroal i phatic, aryl, or heteroar noi et ?_R,
wherein +R is an 2kt compquideof any anp pEalaims 6%, Whesein i @W% ase &ty; ,
or wherein RD and &%@nymmwcwm ey oy Payidyior S0 61 T

or 8-nenbered substa'ggy%ed or, JnSUbStI tuted cycloall
cycl ohot er oal i phat i ol PHguallydudepend %ﬁPM@’WhW@W i's

i ndependent |y hydr @gevrmmfwlogphﬂtmmmi OshbsiliRd bransubsiieg Rlka] | phatl q

cycl ohet eroal i phat ikt 35} lgﬁg 0 %! whepein Lol 1,

al i phatic, heteroali phatl cary%r &‘fq"% r(r)raf’ysl)k"%liD ?%9{!1@:&6‘:[; V\'/hérsél n and Ry
t aken together arer5 48 -mengbercd subgfiried pbensehitituied sairttedopwhsgwrathaydlisk i t ut ed,

sat urat ed orunset ubaére@clﬁ)ﬁfbtegal i phatic or cycl oheteroaliphaticnoiety;
whereby each of the foregoing aliphatic or heteroaliphatic noieties may be

i ndependently substituted or unsubstituted, cyclic or acyclic, linear or
branched, sat ur-at e8%or 'Gl?é‘ammuad@fdz‘lamm\Mlmemlnthe&mhpomﬁdmwff{mrelgﬂﬁng aryl

or heteroaryl noi °¥E’¥""'Qﬁ‘#l unsubsti t ut ed;
for use in therapyﬂ?ﬁﬂti)J - e co %ﬁngga%%wﬁg%simgwg%e conpound has
the structure: N mlmdymﬁ%mm@mmwa@MNfWngrogen
hal ogen, cyan, or tﬂﬂhmﬂ&ﬁaﬁﬁﬁfe&&ym{oﬁhﬂﬁhﬂhﬁﬁbﬁ;or%ﬂm& &Eﬁlﬁﬁﬂé&w

noi ety, or a grou rel absent, =Cro. o NRD-, -0-, o
(0=0), and wher ei Eov‘géalgglﬁ% IWW&, _SREj or an aliphatic,

het eroal i phatic, aryl, or hetemary] noiety, wherein RD, Rp and Ro are each
cyel ohat ar oal nycisgen Bl 0Bt g 164 SR SRT S UERSAFOBIE ©
al i pht" phauc, ar%RQ)'F gy lowvenallyl; andiflle offieris & oelic @Reyolellimacbr Re or RF and
) branched, saturated or msaturated aliphatic moiety optionally substituted wifl one or
more of substitnted or unsubstituted aryl, heteroaryl, amide, alkoxy, hydroxyl,
thioalkyl, thiol, acyl or amino.

86. The compound of claim 70, wherein in the compound Ry is an alkyl, cycloalkyl,
heteroalkyl, cycloheteroalkyl, aryl, heteroaryl, alkylaryl or alkylheteroaryl, optionally
* independently substituted for each occurrence with one or more of halogen, alkoxy,
thioalky], or substitted or ynsubstituted alkyl, heteroalky], aryl, or heteroaryl.

87. The compound of ¢laim 71, wherein in the compound Ry is hydrogen, a
protecting group, oran alkyl, cycloalkyl, heteroalkyl, cycloheteroalkyl, aryl,
“heteroary}, alkylaryl or aliylheteroaryl, optionafly 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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- 199 04 July- 2006 Retaken together are a 3-,4-,5-,6-,7- or 8-nenbered
substituted or unsubstituted cycloaliphatlc or cycloheteanaliphatic

noi ety; wherein each occurrence of R and Ry is independently hydrogen, an
al i phatic, cycloaliphatic, heteroaliphatic, cyclohebttoaliph&%&q, ﬁ@{l’
heteroaryl noiety, -C(o)R wherein Rz is an aliphatic, :hetelbRly R4 |

aryl or heteroaryl noiety ; or wherein R, and Rr taken together are a
4-,5- or 6-menbered substitutbdor 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 or @SUbBhe cbidbdﬁﬂd of@Jafth 6 foP liseafs WeatihEan ihilaR@RIorPér altoRMARUisorder
saturated or unsaturate nd,. wherein each of the foregoing aryl or
hetemaryl moieties & B@“” ﬂ%ﬁgﬁdently substituted or unsubstituted. 62.
The conpound of cIa|n160 wherein the conpound has t he structure HNYN R2

wherein R3a and re each.i pdepe hal o

al i phatic, het e%d(?al i piath Eou"%\PE/]d] 'glrgﬂe‘i’q?f‘%'h Im%w °'b? %%‘W&ew

\r/]vhgr ein G :\I st Rgbsentprohfﬁtiv;: disdiin is, rhctﬁha,tm@hr&(rﬁ]?@x%\cnmﬁ\%ouﬁml hrﬁhd‘s <B£bal;d$ccntral
ydr ogen, - or,.an atic, heterpaliphati

heteroaryl moiety, WRGP&i A ?S}QB dﬁf)as%fngbgg?a?’gh S (i ﬁ\pﬁdéﬂgﬂﬂ%nﬁa *'%//dq”ﬁ en

NRxR,, an aliphatic elwymhta:as lasthinag alld’gﬁﬁ&epetiomfgh&tvbmus hostiskazts (G EHBY), ippdriatis, e,

aryl, orhetoroaryl e| . 1 Sp,an a hat i ye [

het er oaryl UN&W or re| n B&%’Z o\é% ca“ﬁpalg’ﬁ%ic Jﬂ%'af a‘@’ﬁ{h&'g er'g a‘f%b\ges’

4, 5-, 6, 7- or 8- Mﬁbmé&vmbmmpmutmmpm, glnmnﬂmteplu-m,edrdlmschtaaldlsgﬂsatqrc or
cyol ohet eroal i phati g pniety; wherein each occurrence of Rz and Rr  is

i ndependent |y hydrogen, an aliphatic, cycloaliphgtic"heteroaliphatic,

eyol ohet eroal i phatie, aryl, orheteroaryl.. wherein Rz is an aliphatiic,i

h hat i 28 .
ot o o 00 CDRSHRRE i, i PP R

or unsaturated cycloaliphatic or cycloheteroaliphatic noiety; 200 04 July

2006 whereby aach gfyet e8P, h}g} [ | Gs R S
may be independentlf lftﬁ{tgitae o?éslﬂg‘ts)ﬁe%és“t?lt?%t ﬁ{ae}gl |d(?:Ja§fre} g(s:yc{w%ﬂvg
| i near or branched colitisfirehnigdisepsssr unsat urat ed; and vvherel n each of the
foregoing aryl or heteroaryl noieties may be independently substituted or

unsubstituted 63. The conpound of claim 60, wherein the conpound has the
structure: R 92 The compound of claim 88, wherein the mﬂammatory disorder is multiple sclerosis,

93.  The compound of claim 88, wherein the inflammatory disorder is asthma.
94. The compound of claim 88, wherein the inflammatory disorder is psoriasis.

9s. The compound of claim 88, wherein the inflammatory disorder is allograft
rejection/GVHD.

96.  The compound of claim 88, wherein the inflammatory disorder is idiopathic
thrombocytopenia purpura, ' .

97. The compound of ciaim 88, wherein the inflammatory disorder is allergic rhinitis.

98. - The compound of claim 88, wherein the inflammatory disorder is atopic dermatitis.
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RGRFN NHHN , N .Ry wherein Ry RZ, RF and Ro are as defined in claim®60.
64 The conpound . of claim60, wherein the conpound has the structure: RGRFN
HHNWN Ry . wher ei nR, R(, RFandare as defined in claim®60. 65.
The conpound of cl aim60, wherein the conmpound has the struc&ﬂég: E%RFN HN
, N RZ wherein Rl, Ra, RF and Ro are as defined in clai m60" Y 2645,
conpound of claim®60, wherein the conpound has the structure: RGRFN 201 04
July 2006 wherein g and r are each independently 0 or 1; and R, R2, RF and
Ro are as defined in claim®60. 67. The conpound of claim 60, wherein the
compound has the structure: R R2 ; wherein q and r are each independently O
or 1; and R, Rz, RF and Ro are as defined in claim60. 68 The conpound of
claim 60, wher8%.n tTie @opmadnd chas 38N &hértin Uss NBhmEoNHNrddRs \91%%6& Ty

Rz, RF and Ro areagﬁﬂﬁ%h% d in claim®60. 69. The conpound of claim®6
wherein the conpoun as e structure: R2 . wherein Rl, Rz, RF and Bo are
as defined in claim60. 70. The conpound of claim 60, wherein the conpound
has Uhe Struct ihe: T30t bultleahOR et B o feoRer A gforiSuctepied 1"

claim60; msO, lo

101.  The compound of claim 88, wherein the inflammatory disorder is diabetes.

102.  Use of a compound having the structure :

Rekig

\_/
s
o

\_ /=
H

HN N

Y
Rz
| @™
-and pharmaceutically acceptable derivatives thereof;
wherein n is an integer fror 0-4;
Ry is hydrogen, -NH,, -NHMe, -NHAc, -OH, F, -OMe, -CN, or -
NH(C=0)0OEf
R is hiydrogen, -NRRg, -ORy, an aliphatic, heteroaliphatic, ary], o
heteroaryl moiety, wherein Ry and Ry, are each independently hydrogen or ap
aliphatio, heteroaliphatic, atyl or heteroaryl moiety;
each occurrence of R is independently hydrogen, halogen, cyano, or an
aliphatic, heteroaliphatic, aryl or heteroaryl mojety, or a group —~G-Re, wherein G is

L
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- RF is an aliphatic, oycloalipbatic, heteroaliphatic, cycloheteroaliphatic,
aryl, or heteroaryl noiety; whereby each of the foregoing aliphatic or

het er oal i phatic noi eti es maybe independently substituted or unsubstituted,
cyclic or acyclic, linear or branched, saturated or unsaturated; ﬁfd
wherei n. each of the foregoing aryl or heteroaryl noieties H@VF 2006

i ndependent |y substituted or unsubstituted, 71. The conpound of clai m 60,
wherein the conpound has the structure: HNYN R2 wherei nRr and& areas
defined in claim60; and RF is hydrogen, a protective group or an

aliphatic, cycloali phﬁ&hﬁrm-ﬂﬂ%?&&@lkphﬁﬁ}ﬁaaﬁmﬂkﬁhﬂtﬁiwmkbﬂﬁaﬂﬁmm aryl,
et or oal  phati o moi ot | T8 i35 ropa s eih o o A nia o e
unsubstituted, cyclic @Rm@bh@dWﬂw@ahydmmﬁedhpha@aﬂdpww >0r
unsat ur at ed; and Wner@a&oﬁﬁ&!ﬁcQj,cl&ha&uiugﬁaﬁg@fw&haw&mﬁomﬁwcgaﬁoiely noi eti es
T IR T PO TS AT s A g
claim erein the o HI

RZ whereinRr and R2 audd!mRﬂaﬂRawemtmetbdrmwﬁﬁe},S-G—,sEbt&mmbe(ed)ﬁlbyﬁwt@ad Xis
0, S, Cam Ste, C=CR4§§§”;,M of R4 and
Rs i s independently h rogg‘n %éﬁﬁé@“‘%ﬂgen cyan(%;c‘ﬁugzl&?{g%?l c,

hetcnal $atio, aryl, o Fy#ﬂdﬁ%*RdeF@Y Faliphatie cxsiolipiats s an

?I i phati c, |ykﬁt phat heteroaBiftitic, Byfcloh@dcRligtat cyéxylﬁamﬁayylmomeinabynﬁnqh of the
oregoi ng aliphatic or .C ndene q%ﬁg!
substituted or unsubsfl{aﬁi%gﬂ%ggg?aﬁag 8@’% hc‘? °’ %Pegeé%afﬂ q’? 5} ﬁ“
wherein each of the f@ﬂngmgoaﬁylmaﬁ,ﬁﬁtémmwsmmw@m%

i ndependently subst i fpiffd oPlnsdRSRSE M@n@ﬁm@mpﬁg@g@d of claim 60,
wherein the corrpound has the structure; wher eLn Rt and RI are as

defined in claim60; Gis ( B’P‘i’fb@if@}w”aerfﬂm gging atiphatts o E?T?“’“"“ Homyistief e NR4,
or CR4Rs; wherein eaﬁ&y%ﬁummsﬂkuﬁéd@ﬂﬂuﬁﬁmb@cyﬁdmﬁﬂemdayorhydrogen

hydr oxyl, hal ogen, cya n_.allphati t er ga r
het eroaryl noiety, o?i’ m@’ “@ﬂé‘?‘éﬁ“&&ﬁ g‘“ﬁ‘ﬁmﬁ %ﬁ %iagé}n‘g\wlop
‘ hetercaryl mojeties may be independently substituted or unsubsttmted,
in the manufacture of 2 medicament for treating an inflammatory or

autoimmune disorder or proliferative disorder.

103.  The use of claim 102, wherein the compound has the structure:

H HN N
L
wherein R3, and Ry are each independently hydrogen, halogen, cyano, or an

ﬂiphatic, heteroaliphatic, aryl or heteroaryl :?oiety, or a group —G-Re, wherein G is
absent, ~CHa-,

-NRp-, -O-, or (C=0), and wherein Re is hydrogen, -NRRg, ~ORg, -SRg, or an
aliphatic, heteroaliphatic, aryl, or heteroary] moiety, wherein Rp, Ry and Rg are each
independently hydrogen, -NRR,, 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 Re or Ry and
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heUs iphatic, aryl or heteroar, qty,' V&acby each of the foregoing
aliphatic or heteroaliphatto noieties my be independently substituted or
unsubstituted, cyclic or acyclic, linear or branched, and wherein each of

the fforegoing aryl or hetemaryl noieties may be independentlr# uaﬁ i tuted
or unsubstituted. 204 04 July 2006 74. The conpound of cl ai %‘b‘fy rein
t he iconpound has the structure: Rr HN, N R2 ; wherein R and RZ are as
defiined in claim60; Gg CHor-(C=O; and Xis 0, S, Cam 8-0, ( CR4R5 NR4
or CR41t5; wherein each occurrence of R4 and Rs is |ndependently dr ogen,
hydrioxyl, hal ogen, cyarRedpemiophsears - 4 fiefef-ous-mgnzerd ubstpied or ugspbsiied r oar y |
moi ety, or -i s - CwW \Aherogélmhﬂnhdcscﬁrohe&daﬁﬁmcln&;ety,wh&%abﬂ@Elﬂieﬁdéofm‘rayclk,or

heteroaryl,a y whereby ; mmyﬁ, % cyclosﬁxh%E% gqr?ahﬁ_’g groal i phatic

moi eties may be i ndepencwﬁ‘f Gnsh ®yclic or

acyclic, linear or braﬁ&%’ﬁmﬁwﬁﬁc mbwé-ptnm@ﬂmwmwmmwmumgdam or
heteroaryl noi eti es naylietid Mﬁﬁq}}lwr@ Illﬂd,gt)egnﬂkmﬂljém%wﬂ ed , 75.

The conpound of claim 60 vvherg ge COMRO as the,structure: wherein
R4 and R2 areas definelfefA™aFA;] 'rr?'@f) g’E“"ng“f‘?ﬁlt% posttpigdpagiraiedor s an

[ Bt eger - for og 0. zé;_OA. B;éngmmﬁianhﬂammrmwr&hphawﬁm&y,ar e i ndependently
absent, O S, - W I%IR% rence
of R4 and Rs is indepgnde 4@? ﬂﬂéln oﬂlgro% m%ﬁigcﬁ%ﬁg -

n e
-SRx, It,., an ali phatlin dﬁé‘%e‘ﬁ%ﬂ‘l"ﬁg seﬂnyci, cyehc qﬁeap:@he;dqur Wﬂ?ﬁ’ 0X
s wherein R2 is an al iaplad ot unsatibesc; @hmr&n@wdfﬁarfo inf B9TOF hetéroatyl hofagésCi aA

and B, B andD, D 205 04 uI any two adjacent 'K
groups nmay be |inked by égﬁﬁﬁ%ﬂ%f"% qﬁﬂ‘a s val ency permts;
wherei n each occurrence of R and Ry is independently hydr ogen, a

Bl U phat | car y1 - hat or 030t ond bt Besroim hF Rmi bR e gy et V1

het er oal i phati cheteroaryl noiety;

Rs, Ry
S
N W
Ra ;

wherein Ry, and Ry, are each independently hydrogen, halogen, cyano, or an
aliphatic, heteroaliphatic, ary! or heteroaryl moiety, or a group —G-Re, wherein G is
absent, -CHz-,
-NRp-, -O-, or (C=0), and wherein Rc is hydrogen, -NRgRg, -ORy, -SRy, or an
aliphatic, heteroaliphatic, aryl, or heteroaryl moiety, wherein Ry, R; and Rg are each
independently hydrogen, -NR,Ry, an aliphatic, cycloaliphatic, heteroaliphatic,
cyeloheteroaliphatic, aryl, or heteroaryl moiety, an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroaryl moiety, or wherein Rp and Re or Ry and
Rg taken together ate a 3-, 4-, 5, 6-, 7- or 8-membered substituted or unsubstifuted
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
aliphatio, 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;
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wher eby each of the foregoing aliphatic or heteroaliphatic noieties may be
i ndependently substituted or unsubstituted, cyclic or acyclic, linear or
branched, saturated or unsaturated and wherein each of the foregoing aryl,
heteroaryl alipbaticaryl, hetemaliphatlc aryl, aliphatichetﬁ{ﬁﬁréﬁmpr

bet eroal i phati chetemaryl noieties nmay be independently subs ¥ r
unsubstituted. - 76. The conmpound of any one of clains 60-75, wherein in

- the compound R, is NH2. 77. The conpound of any one of clains 60-75,

- wherein in the conpound R, is hydrogen. 78. The conpound of any one of

+ clainms 60-75, whereinh in the ¢o nd .R2 i. H2 - | - Q
~al kenyl, said al kylw}}fﬁe yaTaEhor?;Itﬂg?%ﬁﬁ%n%paglﬁh&ﬁl%lqryhes%gﬁ%?ﬁtg lEt}\{\‘AJ'St ﬁ'%%z?feogen
or hydroxyl . 7Bdepehdentyosupgion oo insmbsyituetie cyslic of aiyetis, b@ar7d brankadesatprited ethe
conpound R2 is - ) 80, .T y f i =75,
wherein in theur(%%tﬁp&%ﬁ'ng]l'@hfrgﬁ erar‘glf h%;?;l &98@%%%6%01&% 0 ggi;aégggag?be

cl ai ns 60- 75, indepeadentlyi snbstituted gompubstitite®R2 i s hydrogen. 82. The conpound of
any one of clainms 63-69, wherein in the conmpound one of RF or RO is
hydrogen or |ower al kyl; and the other is an al kyl, hetemal kyl, aryl,

het emaryl , al kifar thew0§¢lﬂwllﬁ%wm@hﬁ|}dq0mwﬂﬁbmzq grugtdependent | y
substituted for each occurrence with one orgnore of hal ogen, al koxy,

t hi oal kyl, or substituted or subst it ut ed(al kyl, heteroal kyl, aryl, or
het eroaryl, or wherein RF an 0 flake (Nl July 2006 together are a 3-,
4- .S ,6-,7- or 8-nenbered substitut®edr pmSubstituted, saturated or
unsaturated cyclic or heterocyclic noiet¥W83. The compound of any one of

|

clainms 63-69, wherein in the conpound one RF or Ro is hydrogen or |ower

al kyl; and the other is an aryl, het er_oaryl, al kyl aryl or al kyl het eroaryl
moi ety, opti oméhfmeip RiieReatd Batreys dafined inclaine i0% or  each occurrence with one
or nore of hal ogen, al koxy, thioal kyl, or substituted orunsubstituted

al kyl, heteroal kyl, aryl, orhelerroaryl, or wherein RF and Ro taken

t oget her are ¥063- | The ussafclagn 102, wherein thg compryad kag thesisudtyre:ut ed or
unsubstituted, saturated or unsaturated cycl,j"c or heterocyclic noiety. 84.

The conpound of claim83, wherein_i e ound one of RF or Ro is
hydrogen or | ower al kyl; andG@e r i \ pjrenyl, pyridyl, (alkynphenyl, or
(al kyl ) pyridyl, optionally substit e(ﬂ Wi one or nore occurrences of

hal ogen, triflurometboxy, methoxy, trifiNgMomethyl, methylthio, or
substituted or unsubstituted |ower alkyl ,Rzl ower heternal kyl, aryl or

het eroaryl . 85. The conpound of anﬁu one of ‘cl’ai ms 63-69, wherein in the
conmpound one viferyn Ry, Ry, Ry and R are as defined in claim 102.

107. Theuse of claim 102, whetein the compound has the structure:
~ RgReN
Ry
\
HN. N

b

Rz
wherein Ry, Ra, Rr and Rg are as defined in claim 102,

\
b

108.  The use of claim 102, wherein the compound has the structure:

' : 1
M v N/
ﬁ W :
‘ HN. N
Y
, Rz
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or Ro is Hydrogen or |lower alkyl; and the other is a cyclic or acyclic,

| i near or branched, saturated or unsaturated aliphatic noiety optionally
substituted with one or nore of substituted or unsubstituted aryl,

het eroaryl, am dq al koxy, hydroxyl, thioalkyl, thiol, acyl ?HE&%' 86.
The conpound of claim 70, wherein in the conpound RF is an a4&ﬂy
cycl oal kyl, heteroal kyl, cycl oheteroal kyl, aryl, heteroaryl, alkylaryl or
al kyl heteroaryl, optionally independently substituted for each occurronce
wi th one or nore of hal ogen, alkoxy, t hi oal kyl, or substituted or
unsubstituted al kyl, heteroal kyl , or heteroaryl. 87. The co ound of
claim71, wherein ?"’h"’?‘ﬁ@ h‘}i@)ﬁﬁ‘fh"ﬂwepéeﬂfby%?fdgew RiaRa, Br godRe faas definesbin or
an al kyl, cyclepmhkied., heteroal kyl, cycl oheteroal kyl, aryl, heteroaryl,
aIkyIatyI or al kyl heteroaryl, optionally independently substituted for each
occurrence wth one or nore of hal ogen, al koxy, thioal kyl, or substituted
or unsubstituded Bhekigd of cliith €020 Fhésdih the@bMpoundhas AR RE@REY ! - 207 04 July 2006
88. The conpound of claim60 for use in treating an inflamuatory or
aut oi mmune di sorder or proliferative disorder. 89.rThe conpound of claim
88, wherein the inflammtory or autoi munexdi-§ : i i

di sorder is rheumatoid arthritis, uylce g o t 8/ Crohn' s di sease,
central nervous systen1d|seasB@#UO" A pl e sclerosis, systemc
| upus erythemat osus, asthma, allograft rejectl raft versus host disease
(GVHD), psoriasis, atopic dermatitis, eczemn, utRgafia, allergic rhinitis,
nmyast heni a gravi s, diabetes, |d|opath|c thronbocytopenla pur pura,

gl oner ul onephri ti . nd of
cl ai m 88, wherei n%?ﬁ%ﬁlq%gg%#g%d g‘% sor 60: ?s r ﬁ‘@%’b‘?“gq‘g ﬂ}{}ﬁl fis.

The conpound %#mdpAhi m 88, wherein the |nflannatory di sorder is ulceratlve
colitis/Crohn's disease. 92. The conpound of claim88, wherein the
inflammatory disorder is-nultiple sclerosis. 93. The conmpound of claim 88,
wherei n the 1491 aifivenso ofclainsi2whertin tesoimgoundduds the keuatwepound of cl ai m 88,
wherein the inflammtory disorder is psoriasis. 95. The conpound of claim
88, wherein the inflammtory disordes is allogragft rejection/G/HD. 96. The
conpound of claim88, wherein the i AL di'sorder is idiopathic
t hronbocyt openi a purpura. 97. THeRetlo :
inflammatory disorder is allergic rhi I - The conpound of claim
88, wherein the inflamatory disorder is étcw Ndermatitis. 208 04 July
2006 99. The conpound of claim 88, wherein thelinflammatory disorder is
system ¢ | upus - .

wherein Ry, Ry, Rr and Rg are as defined in claim 102.

111.  The use of claim 102, wherein the compound has the structure:

wherein Ry, R,, Ry and Rg are as defined in claim 102.

112.  The use of claim 102, wherein the compound has the structure:
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eryt hemat osus. 100. The conpound of claim 88, wherein the inflammatory

di sorder is glonerul onephritis. 101. The conpound of claim88, wherein the
i nfl ammat ory di.sorder is diabetes. 102. Use of a conpound having the
structure (1): m and pharmaceutically acceptabl e derivati vea i a%‘i%f’
wherein n is an integerfiomO0}; R is hydrogen, -NH?, NEMe, * . F-
-OMe, -CN, or - NH(0=0)oEl; ]tz is hydrogen, NRAR8, -ORA, an aliphatic,

het eroal i phatic, aryl, or lietemaryl noiety, wherein RA and Ra are each

i ndependent |y hydrogen or an aliphatic, heteroaliphatig aryl or heteroaryl
noi ety; each occurrence ofit3 is indepeg(%l(g dr oger, hal ogen, cyano, or
an aliphatic, heteroaliphatic, aryl or Ter i y, Or a group

-G Ro, wherein Gis 209 04 July 2006 absent o A NRD-, -0-, or
(C=0, and wherein Rc is hydrogen, -NRFRo, - ORF, - Nor an ali phati c,
bet emal i phatic, aryl, or heteroaryl noiety, wherein Rp and Ro are each
i ndependent |y hydrogen, -NR'\R , an aliphatic, cycloaliphatic,

het eroal i phatic, cycl ohot er‘b‘!fﬁ“bﬂaﬁd&aaﬁraild?ﬁfﬁﬂ redaigy 102 yI noiety, an aryl
noi ety substituted w th amljpdratané, het eroal i phatio, aryl or heteroaryl
noi ety, or wherein RD and I ng, RG. & ak t aget.her .are a. 3-.4-. 5-
6-, 7- or 8-membered substiﬂ';ﬁstagg-)l h?)@’ nlg% S ?’F?J %a? a)%%l”%"]@?tfrﬁﬁ'gﬁﬁt%mg}’or
cycl ohet eroal i phatic r’rﬁ?‘@?ﬁﬂi%@?ei n each occurrence of Rx and R, is

i ndlepﬁndent ! v h%dr ogen, arm@mbﬁﬂmm& ix%%kﬁh%h&maﬁbf?ﬁ@ﬁ:&@ﬁe&ﬂ%i c,

cycl oheteroal i phatic, ar eterparyl poiety, an agy|]. noiety
substituted with an al llnEﬁ\é?ﬂ ; B%ﬁ%émt%?y%‘?P%‘m’ww noi et y,
or wherein Rx and R sid ot webstiel andwberein éich of the fartgomg i drdsedarglubiztiest ut ed

or unsubstituted, satyuakasd EFEME%SH-DE q &}gﬁ | i phatic or
cycl ohet eroal i phatic rmiygg%y; q&/ er éby ea%%oqo t tl‘(5,}{g¢or egoi ng aliphatic, or

het eroal i phatic noieties may be independently substituted or :
unsubstituted, cyclic 1d8. at%€lieGf claind €6, whérein MeoEIpEEhd 158 tHe'sBhAReOr -
unsatrated and wherein each of the foregoing aryl or hetemayl noieties my
be i ndependently substituted or unsubstituted; in the manufacture of a

medi canent for treating an inflamat O%TX or autoi muie di sorder or
proliferative disorder. 103. The use OTOTI g W erei n the conpound has
the structure: NHHN IN y wherein R and\Rs [
hydr ogen, hal ogen, cyan, or an HN_ N

wherein R, and R; are-as defined in claim 102; and
Rg is hydrogen, a protective group or an aliphatic, cycloaliphatic,
heteroaliphatic, cyo]oheteroaliphaﬁc; aryl, or heteroaryl moiety;
wlwmby each of the foregoing aliphatic or heteroaliphatic moigtics 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 unsubstitted.

114.  The use of claim 102, wherein the compound has the structure:
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al i phatic, heteroaliphatic, aryl or heteroaryl noiety, or a group --Gre,
wherein Gis absent,-M-, NRD-, -0-, or (C-0O, and wherein RCis
hydriogen, NRFRo, -ORF, -SRF, or an aliphatic, hetenualiphatic,.aryl, or
het éroaryl noiety, wherein RD, RF and Ro are each independently hgdr ogen,
-NR, Rp an aliphatic, cyoloaliphatic, heteroaliphatic, 04 July 2006

cycl oheteroaliphatic, aryl, or heteroaryl noiety, an acyl noiety
substituted with. an aliphatic, heteroaliphatic, aryl or heteroaryl

nmoi ety, or wherein RD and Rc or RF and 210 04 July 200§, Ro taken together
are a 3-,4-,5-, 6-, 7- or 8-nenbered sEu'bq.,t—i d nslibst i t ut ed

cycl oal i phatic or cycl oheteroaliphati \?i et} & nMeach occurrence of
Ra and Ry is independently hydrogen, an ali ;jc yel oal i phati c,

het eroal i phatic, cycloheteroaliphatic, aryl, or hetékglryl noiety, an acyl
noi ety substituted with an aliphatic, heteroaliphatig, ,aryl or heteroaryl
noi ety, or wherein R and R taken together are a 4-, 3- or 6-nenbered
substituted or unsubstitut ethereimRusndRette axdefinpddmeleimatiodd cycl oal i pbatic or
eyel ohet eroal i phati c noi et yGis\gaeacftyopash of the foregoing aliphatic or
het er oal i phatic noieties .. he. 1 ndepend |y _substituted, or -
unsubstituted, cyclic or %%F’rézéﬁﬁ%a%mmswwﬁwwﬁ
unsat ur at ed; and wher eRn aodda isfindejreadehtlyr blodgery lavdrgkyl, Ohialdaed, eyaaranl allphitie] i es

may be independent|y Spdasdatibidk mﬁ L4yt T | ai m
102, wherein the corrpoHHgadi ﬁlﬂﬁ@%ﬂ&ﬁb hb%&ﬁmm%gur%ﬁ%g ?laarllnd Rm

has thé structure:
are each independent|y F@Q’é‘ﬁ%ﬁé@%?@?@ﬂ?@?ﬂ an aliphatic,
het eroal i pbati o, aryl or hehas9aidilos mif@&ymggﬁpmﬁ@r%@mmghﬁ@,mm%ﬂghG is
absent,-{H -, NRa-, -0Q- I. = nd erein Rc, i s hydrogen, . - NRERc,
-ORE, -SRp, or an al ﬁﬁﬁg%d%n?@ﬁ%%ﬁ&%é’f% tlugﬁ‘? °§°ﬁ’§/’f’f “5%"“&1‘@?%1"6 d
wherein Rn, RE and Ro Yewineeselh of theduggeingleyl by hdtepairyd geieties iy, ¥eRipdeperiently
al i phatic, cycl oali phailsgmteflsituBfut®nlcphati c, cycloheteroaliphatic, aryl, or
het eroaryl nviety, an acyl noiety substituted with an aliphatic,
het eroal i phatic, aryl or heteroaryl noiety, or wherein Rh and Rc or RE and
Ro taken together are bl53- The usepfclaipn 1027whepein S nangmandbhs shelxstdnirett ed or
unsubstituted cycloaliphatic or cycloheteroaliphatic noiety; wherein each
occurrence of R" and Ry is independently hydrogen, an aliphatic,
cycloali phatic, heteroaliphatic, cycloheteroaliphatify aryl, or heteroaryl

ety,

noi ety, an acyl noiety substituted w an a het er oal i phati c,
aryl or heteroaryl noiety, or wherei N a together are a 4-,
5- or 6-menbered substituted or unsubstifuted, .Hsgfjurit ed or unsaturated
cycl oal i phatic or cycl oheteroaliphatic noiety; \R(

2

wherein R; and R; ate as defined in claim 102;
G is CH; or-{C=0); and
~ Xis 0, 8, C~0, §=0, C=CR4Rs, NRy, or CRRs; wherein each occurrence of
Ry and Ry 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 hetervaryl moiety; .
whereby each of the foregoing aliphatic or heteroaliphatic moieties may be
independently substiuted or unsubstituted, cyclic or acyclic, linear or branched, and
wherein each of the foregoing aryl or heteroary! moieties may be independently
substituted or unsubstifuted.
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211 04 July 2006 whereby each of the foregoing aliphatic or heteroaliphatic
noi eti es nmay be independently substituted or unsubstituted, cyclic or

acydlic, | i near. or branched, saturated or wunsaturated; and wherein each of
the fforegoing aryl or heteroaryl noieties may be independently substituted
or unsubstituted. 105. The use of claim 102, wherein the co W2 the

structure: Rt RORFN .112 ; wherein R, R2, RF and Ro are as defined in
claim102. 106. The use of claim 102, wherein the conpound has the
structure: Rl RclIfN. ~, ;<N N . erein R, ' F and Ro are as
defined in claimi02. 107" ?ﬁ%hsﬁg%‘%ﬁ%\é\\‘fqﬁﬁ‘w,°°%H‘§'|“Réf"r?|ﬁﬁf§"§ﬂfﬁ‘pound ‘has
the structure: RG' Rz ; wherein RI, R2, RF and RG are as defined in claim
102. 108. The use of claim 102, whereiny,#khe conpound has the structure: PO’
R2 ; 212 04 July 2006 wherein g and r atgikach i ndependently 0 or I; and
R, R2, RF and Ro are as defined in clam $02. 109.g,The use of claim 102,
wherein the conpound has the structure: RRNwheren g and r are each

i ndependently 0 or 1; and R, R2, RF and |ﬂE!.r- as Mefined in claim2102.

110. The use of claim 102, wherein the conpounﬂ na he structure: RGRFN H
HN', N TRR22 ;: wherein R, R2, RF and Ro are as ned in claim102.

wherein R and R; are as defined in claim 102;
G is CH; or (C=0); and
Xis O, §, C=0, $=0, C=CR4Rs, NR4, or CR4R5: whersin 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, ary] or heteroaryl moiety;
whereby each of the foregoing aliphatic or heteroaliphatic mojeties 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
substifuted or unsubstituted.

117.  The use of claim 102, wherein the compound has the structure:

Ay N

N
Dogdk), Re ¢

H HNYN
Ra :

wherein R, and R; are as defined in claim 102;
p is an integer from 0-3;
5 is an integer from 0-4;

A, B, D, E and each ocourrence of K are independently absent, O, S, -C=0, -
§=0, -C=CR4Rs, NR4, or -CRRs, wherein each occurrence of R4 and Rs is
independently hydrogen, hydroxyl, halogen, cyano, -ORy, -SRy, -NRzRy, 2n aliphatic,
heteroaliphatic, aryl, or heteroaryl moiety, or is an acyl moiety substituted with an
aliphatic, heteroaliphatic, aryl or heteroary] moiety; and wherein A and B, B and D, D

216



111. The use of claim 102, wherein the conmpound has the structure: RG6RFN 92

wherein It,, R2, RF and Ro are as defined in claim2102. 112. The use of

cl ai m 102, wherein the conpound has the structure: 213 04 July 2006 R2 ;

wherein R and Rz are as defined in claim102; inis 0, 1 or nd RF is

an aliphatic, cycloaliphatic, heteroaliphatic, cycloheteroal 9%1’?‘&06 aryl,

or heteroaryl noiety; whereby each of the foregoing aliphatic or

het eroal i phatic noieties may be independently substituted or

unsubstituted, cyclic ﬁfdlﬁ@)&ﬁdK@ndJn&Wida%t@ *&FQ .%@&gﬁ;?&,ﬁ% Sdouble, .
Foary|

unsat ur at ed,; and wher ej of th%ﬂ regoi ng ar nol eti es
may be i ndependently subSti tu?ngd Wgﬁﬁgﬁcl‘lﬁfcéﬁemﬂ&%& Ry is dndegendentlyi m

102, wherein the conpotiienas mbiectisg proop,usrean diipbic, Rroatistiagd, N haddnBZ ar e
as deflnedln clalmloﬁhaa Rhetd t|v an
PhaBREL ok SN A9l yccﬁ‘gt et f%ﬁiﬁg&a L or

al i phatic, cycloaliphatl, het eroal i phatic, erGa
heteroaryl noi ety; V\he'?%%{/ each of the foregm ng aliphatic or

het eroal i phatic ni eties neherehye cach bfitp siebomnk kiphatid B hitkHiBrha0 noie es may bo
unsubstituted, cycli CM&%J# L‘?’ wdgngar or nﬁ?}anc ed, saturat eg
unsaturated; and wherel R eac S ?o‘%"é@dl °6P°Yﬁ‘é’t Sipggs oy b mﬁ@?‘btl es
maybe i ndependent |y sdtEted §f awusaratednendb wherdinitead. ofl thé . foﬁbﬁngjam,ohet@da@ﬁm
102, wherein the conpakphstic ) r 4., 6 rein
R, and R2 are as defi ned |?1}ﬂ($: ai ﬁyﬁg% leh%&%' f] é’ftgg% d@hﬂmﬁ‘ﬁ
Cam Ste, C=M44R5, NRE COF botid e wbeitgnce of R4 and RS i
i ndependent |y hydrogen hydroxyl hal ogen, cyano an ali phatic,

het eroal i phatic, aryl !r 'Hremeerqfanwdnemﬁclmng,lozarln wheddin AQE cofPb@idiR, is NH;,
substituted wt h an aI i phatic, heteroaliphatic, aryl or heteroaryl noiety;
wher eby each of the foregoing aI i phatic or heteroaliphatic noieties my be
i ndependent |y substi t Ufed Tbe ussred ertysne biitleinls 102y1a Y, whefdin i eheCdonpourndiRp@ar or
branched, and V\herelﬂ}l%g&h of the foregoing aryl or heteroaryl noieties
may be |ndependently

120.  The use of any one of claims 102-117, wherein in the compound R; is NH,,
OH, Ci-Cs alky] or C,-Cg alkenyl, said alkyl and alkenyl groups optionally substituted
with halogen or hydroxyl, |

121.  The use of any one of claims 102-117, wherein in the compound R; is C,-C;
alkyl. |

122.  The use of any one of claims 102-117, wherein in the compound R is
methyl.

123.  The use of any one of claims 102-117, wherein in the compound R; is
hydrogen.

124.  The use of any one of claims 102-117, wherein in the » compound one of Ry
or Rg is hydrogen or lower alkyl; and the other is an alky], heteroalkyl, aryl, -

heteroaryl, alkylaryl or alkylheteroaryl, optionally independently substituted for each
occurrence with one or more of halogen, alkoxy, thicalkyl, ot substituted or
unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl, or wherein Ry and Rg taken
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substituted or unsubstiuted. 115. The use of claim 102, wherein

t he' conpound has the structure: R2 , wherein RJ] and R2 areas defined in
claim102; Gis CH2 or-(C=0; and Xis 0, S, CO Ste, C=MR5, NR4, or CR4R5;
wherein each occurrence of R4 and R5 is independently hydr oggég lh?ﬁ&l%xyl,
hal ogen, cyano an aliphatic, heteroaliphatio, aryl, or hete '!Hi? lety,
or is an acyl noiety substituted with an aliphatic, heteroaliphatio, aryl
or heteroaryl nviety; whereby each of the foregoi ng aliphatic or

het eroal i phatic noi eti eg,J5Ry, 3., p stituted or

unsubstituted, cyclic or %/}:F? 4 rBcl(r??égr ‘ﬂ’éﬂ““‘ﬁ%&m\’ﬁﬂ@%. syl h of
the foregoing aryl or h@t“@ﬁa Wchhﬁﬂféchhmolebe i ndependently substituted
or unsubstituted. 215 04 July 2006 116. The use of claim 102, wherein the

conmpound has the structygse: N n I ned
in claim102; Gis Cl12 or-( Cg—soo%om %R@mgf]ﬁg?h WQ@?th{jﬁﬂwﬁ?\ﬁ%
CRAR5; wherein each oc@ﬁhéhl@%ﬁorlﬁmmaﬁ&hﬂoﬂ:ermdmbﬁnﬂewyalmedﬁegen
hydroxyl, hal ogen, cyanripfetabdry BdlelyCopti or het er.oaryl
noiety, or is an acyl nol eté%%rygﬁ iy Lll)t% J%J ?%mhmcwmwmg
heteroaliphatic, aryl &F°HEFEP %m%mtﬂyw%@ﬁwmwmméam egoi ng
al i phatic or het enal | pmmkymebnmomormmmnp@ﬂgem t3l 4lkeg or
unsubstituted, cyclic of or O hed, ein each of
the foregoing aryl or hetogirp%)égdr] ITDI et T 6% ?Et%fmé’ﬁw YEHiSE L i t ut ed
or unsubstituted. 117. W@SE‘O@W claim 102, wherein the conpound has the
structure: wherein R, and R2-are as defined in cIa|m102 p is an integer

from 0-3; s is an int el%gr %9@ﬁ;8fémmé’268whe[)§ Bgy%gg@ae?%g ?nc rfr)rt Cewﬁfergl ﬁre

I ndependent |y absent,

each occurrence of R4 ladrdgeﬂbrlpwerﬂkﬂplﬁpeﬁda&hdphedw ﬂﬁ@]kymmg{ygwl hal ogen,
cyan, -ORx; -SR, ;, - 1 1L Bﬂg het eroal i phatio, a or
het emaryl noiety, or |s a)ﬁyrg ?dhm)l %"?&s‘“ﬁ"g &lf’ut"é 0'%0 %hvah
oxy, methoxy, triffucromethyl, methylthio, or substituted or unsubstituted
lower alkyl, lower heteroalkyl, aryl or heteroaryl.

127. The use of any one of claims 105-111, 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 mojety optionally substituted with one or
more of substituted or usubstituted aryl, heteroaryl, amide, alkoxy, hydroxyl,
thioalkyl, thiol, acy! or amino.

128.  The use of claim 112, wherein in the compound Ry is an alkyl, cycloalkyl,
. heteroalkyl, cycloheteroalkyl, aryl, heteroary), 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.

129.  The use of claim 113, wherein in the compound Ry is hydrogen, a
protecting group, or an alkyl, eycloalky], heteroalkyl, cycloheteroalkyl, aryl,
heteroaryl, alkylaryl or alkylheteroaryl, optionally independently substituted for each
occurrence with one or more of halogen, alkoxy, thicalkyl, or substituted or
unsubstituted alkyl, heteroalkyl, aryl, or heteroaryl,
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aliphatic, heteroaliphatic, aryl or hetomaryl noiety; and wherein A and B,
B and. D, D' 216 04 July 2006 and E, E and K and any two adj acent K groups
may be |linked by a single -or double bond as valency pernits; wherein each
occurrence of R and R is independently hydrogen, a protecéin gﬁoup, or
an aliphatic, heteroaliphatic, aryl, heteroaryl, aIiphatica‘W“,y 06

het eroal i phatic aryl, aliphaticheteroaryl or heteroaliphaticheteroaryl

noi ety; whereby each of the foregoing aliphatic or heteroaliphatic noieties
may be independently substituted or unsubstituted, cyclic or acyclic,

| i near or branched, saturated or unsaturated and wherein each of the
foregoing aryl, heteroaryl aliphaticaryl, hetemaliphatic aryl,

al i phaticheteroaryl or heteroaliphaticheteroaryl noieties may be

i lndepencliggt I131/79w%51t mun@dopelﬁunsu@swh&? %llcb inﬁﬂlﬁxﬁaét&@igg%ﬁg})ﬁﬁm@leymﬁ?ﬁr Qe

‘cl ai ns - , ereln in¢t conpoun IS . ). use of anyone
of claims 102-117, PRI dFPF%?’H%H’E‘HFPpS%ﬁH‘“F& uxcgra"‘fﬁfaktsﬁewﬁlﬁ%&mt se of
any one of clains iddedsl éystenh edihsds | (CNSH SuhO HP OiAIipiB2 stISrobit2 systefkcl 1fiphrs C6

al kyl or CI-C6 al kenyl, said al kyl and al ke r oyps ti .,
SubSti tuted vt ity Rya g ottt o Fogy ey (BRHDY potipie s
102- 1]}7, I wherein i ratobhedmnﬁquadeuﬁzhdﬁ&riﬁ;i alB%icdﬂ{i:k@&,.mﬂra%ﬂwniﬁi’?av&saiabétesﬁny
one of clains 102-117 rein in the conpound, 122 js t 23. The use
of Cany one of ol a MoPHHS EpRbbdeRetn R BRBSEbRRY FONraeRy fse T 104
The use of any onecantercl ai ns 102-117, wherein in the conpound one of Rp or
Ro is hydrogen or |ower alkyl; and the other is an al kyl, heteroal kyl,
aryl, heteroaryl, alkylaryl or alkylheteroaryl, optionally independently

substitut ed f @8l.eaTHe uscafelaini B02cwheatih the infiem@storydisarded is Hirbhmarekl artlaltk oxy,

t hi oal kyl ,,or substituted or unsubstituted al kyl, heteroal kyl, aryl, or

heteroaryll,0 or wherein RF and Ro taken 217 04 July 2006 together area

3-,4-,5-,6-, 71320r The nendfeiabd 162) hehbteinttheiflmimatoig dissdder is tuhkdratieedoliti#lrelth's or
unsaturated cyclic,or heterocyclic noiety. 125. The use of any one of
clainms 105-111, 'n in the conpound one of RF or Ro is hydrogen or

| ower al kyl; and the other is an aryl, heteroaryl, aklaryl or

al kyi het er oar | et tignally.independentl.y substituted for each
occurrence vvlliélr’u ngh%"%Pf‘ﬁ@?el%g‘qu?%“&&e‘ﬂ?mﬁ%%&gf%ﬁ%%ﬂP%#,sag?msubsti t ut ed
or unsubst$tuted al kyl, heteroalkyl, aryl, or heteroaryl, or wherein RF
and Ro taken Logerhier. & fid Igi%ereél-inti‘i%mﬂamm” h atory disorder is asthma,

135.  The use of claim 102, wherein the inflammatory disorder is psoriasis.

20 136, Theuse of claim 102, wherein the inflammatory disorder is allograft rejection/GVHD.

137. The use of claim 102, wherein the inflammatory disorder is idiopathic
thrombocytopenia purpura.

25 138. Theuse of claim 102, wherein the inflammatory disorder is allergic rhinitis.

139. ‘The use of claim 102, wherein the inflammatory disorder is atopic dermatitis.

219




#- or 8-nmenbered substituted or unsubstituted, saturated or unsaturated
dgyclic or heterocyclic noiety. 126. The use of claim 125, wherein in the
donmpound one of RF or Re is hydrogen or |ower ‘alkyl; and the other is
ghenyl, pyridyl, (alkyl rhenyl, or (alkyl)pyridyl, optionan@¥la£gﬁtltuted
W th one or nore occurrences of hal ogen, trlfluronethoxy,

tiri fluoronmethyl, nethylthio, or substituted or unsubstituted |ower alkyl,
lj ower hetemalkyl, aryl or heteroaryl. 127. The use of any one of clains
105- 111, wherein in the conpound one of RF or Ro is hydrogen or |ower

| kyl; and the other is a cyclic or acyclic, linear or branched, saturated
r unsaturated S#éphatlc noi ety optionally substituted with one or nore of
ubstituted or ub®he wset ofl chatry | 102)h adheredathy| infl Y; X

t hi oal kyl, thiol, ac &{amas.m no. 128. The use o;‘ﬁﬁﬂcﬂg?'maig W %rtg&% mﬁ“ﬁh
conmpound RF is an al , C croalkyl het er oat kyl , cycloheteroalkyl, aryl,
het eroaryl, al kylaryl or alkylheteroaryl optionally i ndependent |y

subst it ut ed fsorjgac of hal ogen, al koxy

t hi oal kyl, or slu‘la;st r[th 89&%&9&&?@%&%’1'& 'Bg“"?;ﬂ’w d's?fé?’ésrﬂiﬁpwpﬂeph'ﬁ&sl or
hataroaryl 129. The use of claim 113, wherein in the conpound RF is
hydrogen, a pr@gec C cI aIkyI heteroalkyl,

cycl ohet er oal kyl atrlg%gﬁet erlggﬁv;/l remglfellgyfjf -oaryl ,
optionally |ndependently substituted for each occurrence wi th one or nore
of hal ogen, al kpxy, AEHhﬂﬁh&Mﬁ: Jtuted or unsubstituted al kyl,

het eroal kyl, aryl, or heteroar 4 July 2006 130. The use of claim
102, wherei ¥ the i i nfl anmat ory or "aut oi mrune di sorder or proliferative

di sorder is rheumat oi d—antiritis—uteerati-vre—eoli-tis/Crohn' s di sease,
central nervous systlem jMEedge (CNS) such as mul tiple pclerosis, systemc
| upus erythemat osus,|1astfhma, allograft rej 1oalgraft jersus host disease
(GWHD), psoriasis, 5fatopi A ma, uticaria, allergic
rhinitis, myastheniajgrayi di athic throﬁ%ocytopenia

pur pura, glonerul onephrifis, cardiova ridi sease, or | cancer. 131. The
use of claim 102, whereip the inflannatorgxﬂlsorder i s rtheumat oi d
arthritis. 10 132. The.uge of claim 102, erein the inf|]l ammat ory di sorder
is ulcerative colitig2Crphn' sif di sease. 133. The use of |cl aim 102, wherein
the infl ammatory disorgqé iy is. 15 134. The use of claim

} 7 s)
e,

102, wherein the inflla t or ypth : thma. 135. The use of claim

102, wherein the infll am oriasis. 20!/136. The use of
claim 102, wherein the i is allograjt rejection/ GVHD

4 cl o N
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137.} The use of claim 102, wherein the inflanmmtory disorder is idiopathic

t hr ojbocyt openi a purpura. 25 138. The use of claim 102, wherein the

i nflammatory disorder is allergic rhinitis. 139. The use of claim 102,
wherein the inflammtory disorder is atopic dermatitis. 219 ‘?4']‘@“%% 2006
140.,h'he use of claim 102, wherein the inflamuatory disorder % y mc

| upus eryt hemat osus. 5141. The use of claim 102, wherein the inflammuatory

di sorder is glomerul onephritis. 142. The use of claim 102, wherein the

i nflammat ory di sorder is diabetes. 143. A conpound having the structure: 10
4 5 Structure CI 220 04 July 2006 6 7 NH2 N '"NH T 8 Structure Meo, N 'NH
TOMNM "NH T 10 1 n NH2 NHStrhctdde NT, NH
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0 [y NH;
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12 or, N\ 'NH T 221 04 July 2006 or a pharmaceutically acceptable salt,
ester, or salt of such ester. 144. A pharnmaceutical conposition conprising

a conmpound having the structure: Structure 1 2 341 C ONHy Nt. H5 6 N
"NH T NH2 222 04 July 2006 7 8 Structure o. N, NHZ NH 10 Inom%yzodg H 11

12

or a pharmaceutically acceptable salt, ester, or salt of such ester.

144. A pharmaceutical composition comprising a compound having the structure:

Structure
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oﬁ, NyNH or a pharmaceutically acceptable salt, ester, or salt of such
ester; and a pharmaceutically acceptable carrier or diluent; and
optionally, further conprising an additional therapeutic agent. 5 223 04
July 2006 145. A conpound having the structure: Structure 1 @ ilﬁﬁa}G ri N
224" 04 July 2006 7 8 Structure 0 Mea,, 9 10'i NH2 10 1 n NP XA06wH 12
or, NT,NH or a pharmaceutically acceptable salt, ester, or salt of such
ester, for use in therapy. 225 04 July 2006 146. Use of a conpound havi ng
the structure: Structure 1

Structure

10 D\ NH,
H ‘

1
N

12 G/ h,, E /,__\"
Ny NH
T

“or a pharmaceutically acceptable salt, ester, or salt of such ester; and

a pharmaceutically acceptable carrier or diluent; and optionally, further comprising an
additional therapeutic agent.
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2 34 NH5 6 0l N2 226 04 July 2006 7 Structure O NH2 8 MO.,, N,,NH 10 1
n NH2 11 12 14 H NyNH N\ "NH T or a pharnaceutically acceptable salt,
ester, or salt of such ester, in the manufacture of a nedicanment for
treating an inflammtory or autoi mune di sorder or proliferaM%ﬁ g rder.
or, {227 04 July 2006 147. A conpound having the formul a: 148 ¥ #@gund
haviing the formula: OH SnBu3 N\

145. A compound having the structure:

Structure
1 Ha
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Cl N\ 228 04 July 2006 150. A conpound having the fornula: N\ 229

04 July 2006

Structure

10

11

12

G

Ny NH

Y

or a pharmaceutically acceptable salt, ester, or salt of such ester,

for use in therapy.,
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146.

Use of a compound having the structure:

04 July 2006

Structure
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© 04 July 2006

Structure

10 Q NH,

IO
N

12 I Y/

or a pharmaceutically acceptable salt, ester, or salt of such ester, in the manufacture of

_ amedicament for treating an inflammatory or autoimmune disorder or proliferative disorder.
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147. A compound having the formula:

\
Boc
148. A compound having the formula:
NBoco
OH \ / \ \
N ———
Boc
N NBoc
AN
149. A compound having the formula:
NBoc,
cl \ / \ \
N N
Boc
N NBoc
N



150. A compound having the formula:

o
NBoc,
HO \ /
\ N
N _
Boc
N NBoc
N
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