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NOVEL FUSED PYRROLOCARBAZCOLES CROSS- REFERENCETO
RELATED APPLI CATI ONS This application clains priority

wobkooslo&764r ovi si onal Application No. 60/532, 252CT/AB1086043164

Decenber 23, 2003, which is incorporated herein by
reference in its entirety for all purposes. FIELD COF
THE | NVENTI ON The present invention relates generally
to fused pyrrol ocarbazol es, including pharmaceuti cal
conpositions, diagnostic kits, assay standards or

Sams a5t her apSVIcs FUNT PR SEA RBAZBLES el ea
to internedi ates and processes for nmaki ng these novel
conmpounds. BACKGROUND OF THE | NVENTI ON Publ i cati ons

cited t hr CROSS:REFERENGE IR RELATED AEBLPCATIONS n
their_entirety herein by. . .Vari ynt.het i
Sl 11T dpmicetong g e Sk Oy Bogiap o AR e oo gfs32.252,

FARADEERSYRRE Y2003 OWRich s nlB6rpRFdte PRereinbya8ference in its entirety for all
pyrrol ocar bazol es" have beén prepared (See U. S. Patent

pNgmses, 475, 110; 5, 591, 855; 5,594, 009; 5,616, 724; and
6, 630,500). In addition, U S. Patent 5,705,511
di scl oses fused pyrrol ocarbazol e conmpounds whi ch

possess a variety OFIENDQF IHAE INVENERGN 0gi cal

activities. The fused pyrrol ocarbazol es were di sclosed
t o bdhgpsesentinzenianireleles genaxalyto fuprd RiEraleparkagpighdnelgding

he function and/ or Vi . of I -
e el B ARl kisClas i st BRI, containing the
sheu! ldraghods dfasingfsantwd/ therapsidies 0ThE imemticsis also directed to
.enhanci ng trophic factor-induced activity; inhibition
infprpediates sndarageseesdor mplios these nPVELCOMPPRMISHi t i on of
trk tyrosine ki-nase activity; inhibition of
proliferation of a

BACKGROUND OF THE INVENTION

Publications cited throughout this disclosure are incorporated in their entirety
herein by reference.

Various synthetic small organic molecules that are biologically active and
generally known in the art as “fused pyrrolocarbazoles” have been pfepared (See U.S.
Patent Nos. 5,475,110; 5,591,855; 5,594,009; 5,616,724, and 6,630,500). In addition, U.S.
Patent 5,705,511 discloses fused pyrrolocarbazole compounds which possess a variety of
functional pharmacological activities. The fused pyrrolocarbazoles were disclosed to be
used in a variety of ways, including: enhancing the function and/or survival of cells of
neuronal lineage, either singularly or in combination with neurotrophic factor(s) and/or
indolocarbazoles; enhancing trophic factor-induced activity; inhibition of protein kinase C
("PKC") activity; inhibition of #rk tyrosine kinase activity; inhibition of proliferation of a
prostate cancer cell-line; inhibition of the cellular pathways involved in the inflammation
process; and enhancement of the survival of neuronal cells at risk of dying. However,
there remains a need for novel pyrrolocarbazole derivatives that possess beneficial

properties. This invention is directed to this, as well as other important ends.
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prostate cancer cell-line; inhibition of the cellular
pat hways i nvolved in the inflanmtion process; and

wenhaneasent of the survival of neuronal cell sPer/USI09k043164

of dying. However, there renmains a need for novel
pyrrol ocarbazol e derivatives that possess benefici al
properties. This invention is directed to this, as
wel | as other inportant ends. SUWARYCF THE | NVENTI ON
The present invention in one aspect is directed to

fused pyrrol ocarbazol e conpounds of Fornula I: and its
st ereoi sonmers for "SUMNARY 4" BHESINYENTIONr ~ f or s,

or phaymaceuticay acceptabl e sal.t rms t hereof

e oThe BRSSO e PEse R Filoparoasele
&gﬁﬁmngybfpb@ﬁﬁgpazoles of the present invention nmay
be used in a variety of ways, including: for

i nhibition of angi ogenesis; as antitunor agents; for
enhanci ng the function and/or suryival of cells of
neuronal |ineage, either singulaﬁﬁy or, in conbi nation
wi th neurotrophic factor(s)Aaqd/ ¢ i/mlol ocarbazol es;
for enhancing trophic factor;igtduced agtivity;

i nhi bition of kinase actividy, h a8 trk tyrosine

ki nase ("trk"), vasculRy endot heli%
receptor ("VEGFR') ki ng e
VEGFR2, ni xed |ineage
zi pper bearing ki nase | ' b
factor receptor kinask ("PDGQ%‘) protein kinase C
("PKC'), Tie-2, or CDK-1, -2,Rr23, -4, -5, -6; for

i nhibition of NG--stinulated trk phosphoryl ation; for
inhibition of proliferation of a prostate cancer

cell-line;, for inhibition of the cellular pathways ..
RS Vel Bie e BriEs SrotBisEBent s P b i euticany
£RBAABIR KB Fordfs thé1BofS Whitekthe @bndRikn® RAImHeed 416 dafindd Mfa.
of dying. In addition, the fused pyrrol ocarbazol es may

usef ullh¢ Bised phirpiogarbazobss of thaspresent kiventiomayrhe Hsesldn a variety of

sy Il RBDE B B OB o MR ROLpR0E 10} hfncing the
Amtlion dAdPSr sub vl @aldf sellpsradueapRnags, dithetsingularly or in combination

with neurotrophic factor(s) and/or indolocarbazoles; for enhancing trophic factor-induced

activity; inhibition of kinase activity, such as 7k tyrosine kinase (“#rk”), vascular
endothelial growth factor receptor (“VEGFR”) kinase, preferably VEGFR1 and VEGFR2,
mixed lineage kinase (“MLK?”), dual leucine zipper bearing kinase (“DLK"), platelet
derived growth factor receptor kinase (“PDGFR”), protein kinase C (“PKC”), Tie-2, or
CDK-1, -2, -3, -4, -5, -6; for inhibition of NGF-stimulated ¢rk phosphorylation; for
inhibition of proliferation of a prostate cancer cell-line; for inhibition of the cellular
pathways involved in the inflammation process; and for enhancement of the survival of
neuronal cells at risk of dying. In addition, the fused pyrrolocarbazoles may useful for
inhibition of c-met, c-kit, and mutated Flt-3 containing internal tandem duplications in the
juxtamembrane domain. Because of these varied activities, the disclosed compounds find

utility in a variety of settings, including research and therapeutic environments.
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utility in a variety of settings, including research
and therapeutic environnents.|In other enbodi nents, the

waeeowpossTes of the present invention are usef ul PEDUS2004/043164

treating or preventing angi ogenesi s and angi ogenic

di sorders such as cancer of solid tunors,

endonetriosis, retinopathy, diabetic retinopathy,

psori asi s, hemangi obl astoma, ocul ar di sorders or

macul & othegenbsdhieAR; theRoARSERRIof ADRELIE ~

conmpounds of the present invention are usgﬁﬁrﬁgg%mlmdhlﬁn

treaiang efgrroYenng vegiogengsis eop bagipgenic dieondatsaiuch as cancer of solid
iti ronic.arthritis,. | monary fibrosis, .

AbPSrd e AisTaPRFY. diktc FRiPpRY- peonasie hemangioblastoma,

atiler dsates 08 nfculef dERHERANES! Br anbthel BbB&@iment, the compounds of the

enbodi ments, the conpounds of the present Invention

aregenidwenfion gic sl forripabng pr preventinggreoplasia, rheumatoid arthritis,

r.atj [ ses anpd.. di sorders, . such as .

B R g R S P B T pBRTeL BoGre Braine.
mAcioscississoidiesieassts. 18 M enlbdEMIk thed OMINNALOB e present
di sease, AIDS denentia, epilepsy, nultiple sclerosis,
PeEntetrs usTiBLEob FaRtHE OrdreeBtipg ey deasteretive gisedsphandadisorders,

r I [ # r thy,, or
R PR ) TRp S, b BBl IRORL Re S, BB s S, s
sofooia nHattmgtartie diseasp QNS daherttiacefileps e Hhultipleadlck @, peripheral

are useful for treatjng or preventing prostate
B Eotiey ChameheRY Siseeh be DA BurapA bR ALHS faived paripheral

M@%ﬂﬁ%} fhjudidd ottihd braflf 51'%?1’ &.ﬂﬁp&ﬁméd&? HRORQUNAS e

of the ‘presént invention afe useful for frea?lng or

prepends nithepresept ievenfieh arsusaid forardaeing 88 pievehtitgh fi@state disorders
acut e | ogenous _| eukem a,

buh not |imted tq, E .
TP an oA 5 e Ra ReiTe PRI Y pHbeier émbodiments, he
dophiRtifof B8 Pra3bRtaR o BRNAEHT k& J&&HK? g(}jﬁliegl:ﬁhrf é“}[lﬁllgi‘f)fe myeloma

aspect, _t h'e resent | n\{er)tl on Is airec
e weeenies inchidingo powit limited tevhicete nuyeigrehsesleakanial chronic

har eutically acceptable excipjents and a )
L e S R G E U R ——
pr esemtiuithateRpécdthe Pleldi biRenPEPERiRHeMb PhMhactRicdl compositions
first enbodi ment, the present invention provides a
Wiigh pomprises one or more pharmaceutically acceptable excipients and a therapeutically

effective amount of a compound of the present invention.

DETAILED DESCRIPTION
Thus, in a first embodiment, the present invention provides a novel

compound of Formula I:



conpound of Fornmula |:wherein: ring A together wth
the carbon atons to which it is attached, is selected
wo e@s106376d a phenyl ene ring in which from 1l t oPGr/uvszeom3ics
atons may be replaced by nitrogen atons; and (b) a
5-menbered aromatic ring in which from1 to 2 carbon
atons may be replaced by nitrogen atons; Al and A2 are
i ndependently selected fromH, H, and a group wherein
Al and A2 together forma nvoiety selected from=0; Bl
and B2 are independently selecfijed fhomH H and a
group wherein Bl and B2 téo-t & frma noiety
sel ected from =0; provi deth 3 £ast one of the
pairs Al and A2, or =0; Rlsis Hor

optionally substitu optiona
substituents are one R2 is
selected fromH, SO2R2b,

CO2R2b, optional |y sub i op nal |y
substituted aIkenyﬂ% optionally substltuted al kynyl ,
optionally substituted cyclRal kyl, and optionally
substituted heterocycl oal kyl, wherein sai d opti onal
substituents are one to three RLO groups; R2a is

sel ected fromoptionally substituted al kyl, optionally
substituted aryl, OR2b, NR2cR2d, (CH2)pNR2cR2d, and
GheH2:PNR2cR2d, wherein said optional substituents are
one to three RLO groups; R2b is selected fromH and

opt i ofiag Wtog@ibeﬁ withy ﬂwcbadi?dwdtommwhum itsia. la‘dathd; ionalkcted from:

substit uenhs hen%ge hggtmh which romq to g arbon atoms may be
replaced by nitrogen atoms; and
(b) a 5S-membered aromatic ring in which from 1 to 2 carbon atoms may be
replaced by nitrogen atoms;

Aland A% are independently selected from H, H; and a group wherein Al and A?
together form a moiety selected from =O;

B! and B are independently selected from H, H; and a group wherein B! and B2
together form a moiety selected from =0;

provided that at least one of the pairs A" and A%, or B! and B? forms =O:

R'isHor optionally substituted alkyl, wherein said optional substituents are one to
three R'® groups;

R? is selected from H, C(=0)R*, C(=0)NR*R™, SO,R™, CO,R, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted cycloalkyl, and optionally substituted
heterocycloalkyl, wherein said optional substituents are one to three R!°
groups;

R* is selected from optionally substituted alkyl, optionally substituted aryl, OR?®,
NR*R*, (CHp),NR*R™, and O(CH;),NR* R, wherein said optional

substituents are one to three R'° groups;
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R2c and R2 are each independently selected fromH and
optionally substituted al kyl, or together with the

woRasogEndt 0 which they are attached form an optT/O8Z004/§43164

substituted heterocycl oal kyl, wherein said optional
substituents are one to three R10 groups; at |east one
of R3, R4, R5, and R6 is selected from OR14; C(=OR
22; CH=ENR 26; NRPC(=OR 20; NRn C(=O OR 15; OC(=OR

20;  OREFONELISBOm HPand 8ptkot 89 Qhibdinddd al@palhléwne g4 Bpticnal
23, wherein Z1 is selected from CO2, 2C, C(=0, NRI11,

NRllCC—O) SuPSGURIRP@(EXTECY tharnelR( agmypsene) z
2- (al

s00 y R s 8N§ffa¢mﬁ’ﬂgﬁe%'5§m ettt od (aBiiy systitated

, NRL1CC=O)iy @){@@ﬂher with %e&hlkﬁg@ﬂ@ velieh gy afecattached form an
optionally substl uted with one to three R10O groups;

t he ot her ®&3iongdly Smtltl@@d Imierepydealied, whereinesai ‘Plétﬂné]cFUbStltuemS
i ndependent |y fFoH; pt| onal Iy substituted

al kyl , opt "84f ﬁfb%tl d al kenyl, and optionally

subst httleésean@éflﬂ%kl“ RWagd RF’ms @aaccbddmmmr‘ C(-O)R ; CH=NR?;

substituents are ong to three 11va20

sel ect ed fNBm(%(HOé%t:NRaQ(yOéQBsts p?;iF@SR ('a(P)}\W‘e e; O-
wher ei n sa t al ;|

R10 g:roups %Tfﬁ%‘ %m ?gtfln%jrjgm glp%ﬁg?gcs{ﬂg(ﬁgﬁ%ﬁl €02 O,
spi rocycl o@t:k(yj NRi} wR“tre-t@)“ and PR ' GeDa0oayt(atialdng)-Z>-(alkylene)-

GRS, (O SR phesehpics selkel6R 991 O (g Z0) BR' G (SO
25, L0 -G8 o e ooy ans
wherein said alkylene groups are optionally substituted with one to three
R groups;
the other R, R R° , Or R® moieties can be selected independently from H, Rm,
optionally substituted alkyl, optionally substituted alkenyl, and optionally
substituted alkynyl, wherein said optional substituents are one to three R
groups;
Q is selected from an optionally substituted C;.; alkylene, wherein said optional
substituents are one to three R'® groups;
R is selected from alkyl, cycloalkyl, spirocycloalkyl, aryl, heteroaryl,
heterocycloalkyl, arylalkoxy, F, Cl, Br, I, CN, CF;, NR”*R*"®, NO,, OR?,
OCF3, =0, =NR?, =N-OR%, =N-N(R?),, OC(=0)R*?, OC(=0)NHR'!, O-
Si(R'%)s, O-tetrahydropyranyl, ethylene oxide, NR16C(=O)R:25 ,
NR'$CO,R%, NR'*C(=0)NR**R?"®, NHC(=NH)NH,, NR°S(0),R*,
S(0),R%, COR®, C(=0)NR*™R*"®, C(=0)R*, CH,OR”, (CH,),OR”,
CH=NNR?*R¥®, CH=NOR?, CH=NR*, CH=NNHCH(N=NH)NH,,
S(=0),NR7*R?"®, p(=0)(OR®),, OR", and a monosaccharide wherein
each hydroxy! group of the monosaccharide is independently either

unsubstituted or is replaced by H, alkyl, alkylcarbonyloxy, or alkoxy;
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NRL6COR2R25, NRL6C(=0) NR 27AR27B, NHC(=NH) NH 2,
NRL6S(O) 2R25, S(O) yR25, CORR25, C(=0)NR 27AR27B,

wW@eedpE785, CH20R25, (CH2) POR25, CH=NNR 27AR27BCT/CERobICR3164

25, CH=ENR 25, CH=ENNHCH(N=NH) NH 2, S( O 2NR27AR27B,
P(=0 (OR 25)2, OR13, and a nonosacchari de wherein each
hydr oxyl group of the nonosaccharide is independently
ei ther unsubstituted or is replaced by H, alkyl,

al kyl garnbonyd QX domat afd kionafR) dublssinféd AkYIEAhbfegmait aftebnal
optionally substituted al kyl, erein said optional

subst i t uensubstatuentspee dne to HreeRRIGoEpsoups; R12 is
sele

gd fromoptionally subst.ituted.,al kyl,..ORL I
SubstRt ot seded Pomgatroptib HRa i aariatiipuy Rk R b, and
het er oar yl o MAGH § bibsBR#EH IRRSrb&YR wHerdif baitl WpAbeal 3tisstiareats are one
to three Rl gr oups; R13 is the residue of an am no

aci d aft ertottheeRengroaps;of the hydroxyl noeity fromthe

car boxyl. group.thereof;. R14 .i [ [ :

het e%ar‘? © rﬁﬁg‘?ee?fr nARIRo S%fi iagtﬁlgﬁ%g u’ggjl’%l%éﬁgﬁté é&gﬁ%elty from
to three RLQ R PSIrofp theredpt i onal |y substituted

al kyl , wherein said optional substituents is aone

: to .
t hr eeR Rigoptieonapy sulpetigitpd hetergpryhl whgreingaid qntiongl| sgpgtiggents is one to
from optiopal Iyiosubstjtuted al kyl, optionally
substitute Sy ,grcglr?:si onal ly substituted heteroaryl,
opt i op&lik ypserasly istibstieeed ik albleydin sz dptiprial emztitugnts is one to three
substituted heterocycloal kyl, wherein said optional
substit uenRs giP¥PsHne to three R10 groups; RI8 is

opt | ka5 SHEY Tl ea ary!, S s AT

RY is selected from optionally substituted alkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted cycloalkyl, and
optionally substituted heterocycloalkyl, wherein said optional substituents
are one to three R'® groups;

R'® is selected from H, optionally substituted alkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted cycloalkyl, and
optionally substituted heterocycloalkyl, wherein said optional substituents
are one to three R!° groups;

RY is selected from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, and optionally substituted heteroaryl, wherein said
optional substituents are one to three R groups;

R? is selected from optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted cycloalkyl, and optionally substituted
heterocycloalkyl, wherein said optional substituents are one to three R
groups;

R?! is selected from H, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted aryl, optionally
substituted arylalkyl, optionally substituted heteroaryl, optionally
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optionally substituted heteroaryl, optionally
substituted cycloal kyl, and optionally substituted

whetwsneirgc!| oal kyl , wherein said optional substPtTiER1084/043164

are one to three R1O groups; R19 is selected from
optionally substituted cycl oal kyl, optionally
substituted heterocycl oal kyl, and optionally
substituted heteroaryl, wherein said optiona

substi t uenfbs@utedAIeloatkyl,Rhe epfdilg sapiuteRRBetct ycloalkyl, wherein
sel ected fromoptionally substituted aryl, optionally

subst i t ut eshidhepteomahsupistitugpis iatsraieltg thyad Bt | grovey

cycl oahkyl %soti nal st i,t ut.ed . .

het er cQ%F%‘%ﬁ% ff?&ﬂ?@PE?W%‘?F@“%S@F I3 Riionplly fibspied

are one t ohdibto8§1, Rk réih QUIASptiBRAl siiBstis@in@rdre @né tmirdd,R'° groups;
opt i ongl Iy substituted al kyl, optionally substituted

al kenRf is sgiedteshfxbinyopsionalty susiaatediakenyl. opbpmallyrabstiputed alkynyl,
bstituted | | | ' o
opt: onal | yREYY pORblREral sRHRAY b RuRR KRk, optionatly

opt i onal | ygesiutddibyerbalkyt opabiatly, subsittuepthie@oadytlvalkyl, OR?,
substituted heterogycl oal kyl,, ereip sai dlgogy &rgaio
subst i t uenPECHEOBNe (€d)tPReeSRI0SGRoupF2R RSN SR ),

sel ected f ' h DS Iyt e A By - 8 NRBO(= 18
opti onal | yéglgib}gﬁqzmg %%t%g?%gg%],)z’\%%r g:(ﬁoggli dNR CEONR ),
opt i olnal ngf : F)@Rts_scal‘f‘)lzdﬁmiltsd\lmﬁ_ 5 M?%NRBQN(H%& NHCN,
is selected fram optiona stitut e

opt : onal ItyCQllJ‘ﬁgtg%B%t’ EQ-By skéﬁfq!ﬁ; 'o(é){:#:&dz%{(ﬁy )z E\ﬁis;iﬁ:@g:?”’ and
aryl, opti gwﬁ : : :
substi t ut ege-%yg%ﬂda y%l?%%g??gnalllgg&?ﬁbsgsi E?gt 2%) %R groups;
het er Bitic kaladthd) from@REibnaly D2 RER2Ikeny )i PERY SsubgRuEd aryl,

R S B 20 e SO T e i,

ﬁ(R;gg(li%\m Wgﬁlg&g?sﬁ%&emkﬂ, CN, OR?, O(CH,),0R?,
(CH,),OR™, SR, SOR", SO,R"®, N(R'®),, CHOH(CH,),NR '),
NR*C(=0)R", NR'*C(=0)N(R"®);, C(=NR'*)OR'*, NHOR?,
NR¥C(=NR#)N(R'®),, NHCN, C(=0)N(R'®),, C(=0)NR*"*R?"®,
C(=0)NR'R%, C(=0)NRBOR®, C(=0)NR'NR');,
C(=0)NR!(alkylene)NR?AR¥E, CO,R'®, OCOR", OC(=O0)NR'®),,
NR3C(=0)OR", C(=0)NR"'R'® and C(=O)R'®, wherein said optional
substituents are one to three R'® groups;

R? js H, alkyl, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

R% is selected from optionally substituted cycloalkyl and optionally substituted
heterocycloalkyl, wherein said optional substituents are one to three R0
groups;

R?"» and R?’® are each independently selected from H and alkyl, or together with
the nitrogen to which they are attached form an optionally substituted

heterocycloalkyl, wherein said optional substituents are selected from alkyl,

aryl and heteroaryl;
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CONR18OR18, COZ2R18, OCCR17, OC(=0) N(R18) 2,
NR18C("O) OR17, and C(=0O) R18, wherein said optional

wanlsisi7eent s are one to three RLO groups; R24PCHUS2004/043164

selected fromoptionally substituted al kenyl,
optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted cycl oal kyl,
optionally substituted heterocycloal kyl, CN, OR21,

q » . . ’ 7 cai "
e i e T T o ol
C( =NR18) ORS¢ ps;NRLS8C( =NR18) N( R18) 2,  NHCN,

RS R
(al k)&g%ﬁ&%&%&ﬁ%é%m@%&ﬁo, Qe énd OC( =O) N(R18) 2,

NR18 ) O NRPR18 and C(=0) R 18, wherein said
opt i onsteregistrmer ensepitasmagautionly 0GRt 1ééalR§Q§mgt|h6‘i?B§; R25

is H_ al kyl . h . )
et erlsapet s Rpinedg U S R 1 Sl pereinare o
iﬁﬂ:‘ﬂﬁéd {MhQddCe%5) @mhpathdaadciopd iaPdT Putd LiNet WQu9R/A7433. In

et erocycl oal kyl , wherein said optional substituents ..
paricuwdarewhen Akmées #@oBgrl%ﬂa@@ independg ity Hﬁ@tﬁf% ‘abi combine o

I ndependent,| | ect X Kyl e ¥
R R AR, A e O PR and
&REd i9Bplidnalls wbisstivited ed het er ocycl oal kyl, wherein said
optional substituents are selected frgm alkyl, aryl

and heteroaryl; R i sw Q |y substi Q yl al kyl,
wherein said optional subgtituent is ong tojthree R10
groups; p is independentTy sel eBted from 2, 3, and
wherein W is optionally substituted C; alkyl, or NR27AR27B; then any of R3, R4, RS, and R®

cannot include OR™ or O-(alkylene)-R24.

Other aspects of the present invention include the compounds of Formula I as
defined herein wherein ring A is phenylene; or a 5-membered aromatic ring containing

one nitrogen atom, preferably pyrazolylene, and more preferably

N— | \/N
" \
. Further aspects include those compounds wherein
R!is H or optionally substituted alkyl. Another aspect includes those compounds wherein
R?is H, C(=O)R%®, C(=0)NR*R%, SO,R®, CO,R?, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, or optionally substituted
cycloalkyl, and preferably H, optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, or optionally substituted cycloalkyl, and more preferably R?
is H or optionally substituted alkyl. Additional aspects include those compounds wherein
groups A'A? are H, H; and B!B? together form =0. In yet another aspect, the invention

includes compounds wherein Q is selected from an optionally substituted C;; alkylene, or
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y is independently selected fromO, 1 and 2; and a
stereoi somer or a pharmaceutical” acceptable salt form
wo b@s®es764 | N anot her enbodi ment, the conpoundsPOf/US2004/043164

Formula | as defined herein are not intended to

i ncl ude any conpounds di sclosed in PCT Publ. No. WO

98/07433. In particular, when AL, A2 is =0; Bl, B2 are

i ndependently H or OH, or Bl, B2 conbine to form =0; s
PRERY hejRets ifdlhd thbbeRbmpbuddORBerein R

ﬂr?f%%ﬂﬁ@%g}lﬁs&h@g%gﬂ?he ot heﬁﬁl s optional Ly PR

ismbstazblet behzBthidzetes pyrinhidine pyrasingldryriazings Rt istactmembered

| kyl AR2TB "
ReATHY! gf:?(‘:‘P 4 gatﬁfos}l"q%ﬁq@%}?{?h%@ag 133? P&"Eﬁct s
@tertn)g){ecl@aﬁl%ﬁe@v 1§ RMERhH anid P h&%térb@yc%mm@ u Wﬂﬂltm‘nal aspects of the

as defined Herein wherein ring A
prhemy irvestioroinclads ame edyabiseticn eithe Reove] m@fe%%ﬁtmsmqﬁgts such as, for

one nitrogen ato I n 2 1
BB 210 papm% S Bonhof ED R R G of B PR Bna R, or R
&TH‘@O&J’I@SR @icic.RL is Hor optionally subst i tuted
al kyi Anot’her ‘aspect includes those conpound gr ein
R2 | slmno@(e:@pho@men@fﬂ@y RFEeIRIaventioprbgre Wﬁ@g compounds
]a;{)tl onal | Eﬁt It 5?1(;1 al kyl, optionally substituted

?/Ftru lﬂff‘o 3??%/ Substituted al kynyl, or optionally
substituted cycl oal kyl, and preferably H optionally
substituted al kyl, optionally substituted al kenyl,
optionally substituted al kynylR" or optionally
substituted cycloal kyl, and nQre preferably R2 is H or
optionally substituted al kyl«"Age £ onal aspects

and B1B2 toget her . 1L yRt anot her’ aspect, "the

i nvention O
6
s N Q R

IT

In one aspect, there are included compounds of Formula IT wherein ring A is phenylene or

pyrazolylene, preferably

or \

is H or optionally substituted alkyl. Further aspects include those compounds wherein R?
is H, C(=O)R%, C(=0)NR*R*, SO,R*, CO,R™, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, or optionally substituted cycloalkyl,

. Another aspect includes those compounds wherein R!

and preferably H, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, or optionally substituted cycloalkyl, and more preferably R%isHor



i ncl udes conpounds wherein Qis selected from an
optionally substituted Cl.2 al kylene, orpreferably Q

WO 2008023760r CH2CH2. Further aspects include t hPEEUS2004/043164
conmpounds wherein R14 is benzoxazol e, benzothi azol e,
pyri m di ne, pyrazine or triazine; Ris a 5-nenbered
heteroaryl group; R20 is heterocycloal kyl or
heteroaryl; R23 is heteroaryl or heterocycl oal kyl; R24
%pzlogﬁﬁ ﬁgl%?frbﬁlted AR, Rfitichal& ?S&t@ ﬁmdéaéohiﬁoun&dﬂhérhml@is selected

ect’s the preesent invention include any
ﬁ@m‘ran rm@tlomilyﬁubsﬁmtedkﬁbmallpfﬂ@bewmdfesaohis £ is Gty CRA .
for a co
Biirar st ofihe Besir e ek qrkBombiahh 4 e pove preferred
QbstiRbentRuc? Es @r Slafnpld, A cBMPHIRT ofFtRlAME MittOthe pleferred moieties

present invention, there a{ezlncluded conpounds havi ng
5 af goupsdR uamel Rt oFBY eud @; or R1, R hordaeetaspect there are
i ncl uded conRound of For

r.ein n
pheny TS S byTaRe PG Mgt RE O slenE e dulfted compounds
B gggﬁ&m%gﬁgﬁ,ﬂgmds wherein Ris H or opti onal ly
su Ituted al kyl. Further aspects include those
conmpounds wherein R2 is H C(=0 R2a, C(=0 NR2cR2d,
SO2R2b, CO2R2b, optionally substjtuted al kyl,
optional ly -substituted al kenyl, ®ptionally substituted
al kynyl, or optionally substitutgd c él oal kyl, and
preferably H, optionally subst{tutyeaalkyl, optionally
[ [ s ostltuteq

Al kynyl,

Addi ti onal aspects inc
sel ected froman optiona '8 al kyl ene,
or preferably Qis CH2 or Addi tional aspects
of the present invention inclgde any conbi nati on of

t he above preferred substituents, such as, for

exanpl e, a conmpound of Formula Il wth the preferred

noi eties of groups Rl and R2; oHIR1 and Q or, Rl, R2;

or Q etc.
10

where preferrably ring A is phenylene or pyrazolylene, preferably

-
?:\/N_‘ @N
N N
of \ 1. . .
,and R is H or optionally substituted alkyl;

15 and Formula IV:

10



In yet another enbodi nent of the present invention,

there are included conpounds having a structure of
weersiobxed 1 1. RS | L= AN- VR Il where prePer/vatmyos3ics

ring Ais phenylene or pyrazolylene, preferably , and

Rl is Hor optionally substituted al kyl; and Fornul a

IV:1V and Fornula V: V and Formula VI: VIIn certain

aspects of the present invention, there are included

conmpounds of Fornulas PlI-VI wheHein R2 is H, C(=0 R2a,

C(=O NR 2cR2d, S2R2b, CO2R2b, MBptionally substituted

al kyl, optionally substituted{al kegnyl', optionally

substituted al kynyl substituted

cycl oal kyl, and prk substituted

al kyl, optionally sub$ [

substituted al kynyl,

cycl oal kyl , and nore pref y Q-S ™ot oBfional ly

substituted al kyl. O her aspégts i ncl ude those

conpounds wherein Qis selec®ed froman optionally

substituted C 2 al kyl ene, or preferably Qis CH2 or

CH2CH2. Additional aspects of the present invention

i ncl ude any combi nation of the &Wove preferred;

substituents for each of Formulas I111-VI.

and Formula V:

and Formula VI:

VI
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The foll ow ng paragraphs show additi onal aspects of
the invention for at | east one R3, R4, R5, and R6 for

wa@oeopoestds of Fornulas |1-VI and their respecti RET/US2004/043164

preferred enbodi nents descri bed heretofore. 1. ORl4;
paticularly those wherein R14 is optionally
substituted benzoxazol e, optionally substituted
benzot hi azol e, optionally substituted pyrin dine,

optio r

cUbst Tx?k&%ryag? ?s&%éﬂg%ﬁéh%%@%&?ﬁ 2&&0% t}%g% .Jilrg ll!ldéd comg)ounds of
WoghelbhIRRZ wherain R)prs I}Dr(}(l:DyR )NR ,590 Pﬂﬂ@zﬁ}b optionally
het er oaryl group paticul ar |

arstigited gyl prtt {]y éﬂl%ﬂtqtlsﬁeg a]ilgg@)f + QRtiogally zubstltuteed alkynyl, or

USSR L SRRl M 93, cpionat

\iilﬁﬂsilﬁﬁaﬁ)ég%ﬁlﬂ op@xotnﬂlﬁ( S{fbl)sﬁtu%m,balmyi ,cutloatibnallyrsobstituted cycloalkyl,
erein IS | ona u |1 ut .

ARt Brose el SHIk i i Hor cpituy iRy #peds Akl cQmsr pspeptiducdude those

EORP S TYs AR PRLLIBAR kP AiPS tiotnﬁﬁfgkmaﬁﬁkaﬁtkymk%ne or

opt fona | e

l'y su tut et erocycl oal k
@re(faiaklyl@meGHRoﬁ@m@Hg i Addisiohal atsmsseof\mWreswt Rentign include any

optional | tltut eterocycl

SRRy e S %e DroREa R HoHenE BEpast of Formgias BT

Q2C, %E%llo REGR) adiGomiRdHetrs OF Bieatémioh &b it least one
those vvherel =0) or NR11l.1 al kyl ene) -z

(R, R sy ﬂQr Q@np«mgls @f Fomaulpssi-YE prct thet respeesi g preferred
el(ngz)éflments described heretofore.

1. OR'; paticularly those wherein R'* is optionally substituted benzoxazole,
optionally substituted benzothiézole, optionally substituted pyrimidine,
optionally substituted pyrazine or optionally substituted triazine.

2. C(=0)R*; paticularly those wherein R* is an optionally substituted 5-

membered heteroaryl group.

3. CH=NR?; paticularly those wherein R is optionally substituted

heterocycloalkyl.

4. NR''C(=0)R?; paticularly those wherein R? is optionally substituted

heteroaryl.

5.  NR'C(=O)OR".

6. OC(=0)R?; paticularly those wherein R* is optionally substituted

heterocycloalkyl.

7. OC(=0)NR''R®; paticularly those wherein R is optionally substituted
cycloalkyl or optionally substituted heterocycloalkﬂ.

8. O-(alkylene)—R“; paticularly those wherein R* s optionally substituted

heterocycloalkyl

9. 7! -(alkylene)-R*, wherein Z' is selected from CO,, 0,C, C(=0), NR"!,
NR!'C(=0), and NR''C(=0)0; paticularly those wherein 7' is C(=0) or
NR'.

12
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C(=ONR n , NR11ICC=O),NRn C(=ONR n , OQ=O NR 11,
NRPC(=0) O paticularly those wherein Z2 is O C(=ONR

wWm 2005068 1! C(=0). The precedi ng paragraphs mapCches2004/043164

conbined to further define additional prefered
enbodi nents of conpounds of Fornulas |-VI. For
exanpl e, one such conbination for R3, R4, R5, or R6
can include OR14; C(=OR 22; NR n C(=0) R20;

NR11Cg50 ORhiky 16@(1?8)(,&&%21@)41@ %(&re@ Wxs@@%@tedm Bes(0),,

such conbi nation’i U 1
NRPC( =0) OchsO)MRf hNRY (oM, m{&hﬁn(q:@mn, oﬁé#amag AOR'C(=0)0;

wh R1 t

pyr azi ne. oPHSSHEDY MBS ChEbRE 250 Giep v PR Re 48

5- menge %EECB&BE :%%@hbhgﬁﬁy Be c%%@ﬁa&r duiney zﬁldﬁldﬁ%pprefered
is heteroaryl; =O R 20, wherein

embhéirentsoy con@okyds: of(ﬁonum@& b\MprRzmmMeﬁ@snchnblsauon for R?,

RERORERY e ke Gk E: N?%Q%?ﬁg R [50)0R"; OC=O)R™;

pr@.\p@mRtlgFOrrs and expressions used herein have the

i ndi cated nmeanings. In the forrmlhas desgl bed and
cl ai madioter sloh, combinasion ircivdes PR hat (<hBA s ang N {s0)OR .

2P pean IR sSer] (BRBARR hOuBeRIR 1 GHLRL, R2HUBoRlzole,

subst

ba%ﬂﬂw ?Jyﬁfmdﬂ‘ie pytérzefa or/tﬁazma d:(he)m?znwhéﬂem R% ﬁm 5-membered
"about " ers to gnge of values from_ _10% of 20
bejeroary! eaoupaNEe C@&)R x ¥hpted Rt He hetpiogeid: NBb&ﬁfOE%R HOC(=O)R™,
Wﬂ&leﬂg,ﬁs’ hétgx{?c%llpglﬂg glé QE:'( ndj}ﬁﬁll @0 PR ¢§gﬂt§/ Rmsis H?cqgﬁzlkyl wherein
ydch B, R aﬂderﬂgdﬂogtlonalﬂmmbsdmtadﬁSSQEﬁosthmboye and t he

or + [Ehg Pl oIS G GHAGRS AP BREIB BRI PP anings.

t he i m &19 §bSnuas describedtnd1aifB4 hbreirl i85 Glt&RRd that when any symbol
appears more than once in a particular formula or substituent, its meaning in each instance
is independent of the other. '

As used herein, the term “about” refers to a range of values from + 10% of a
specified value. For example, the phrase “about 50 mg” includes + 10% of 50, or from 45
to 55 mg.

As used herein, a range of values in the form “x-y” or “x to y”, or “x through y”,
include integers X, y, and the integers therebetween. For example, the phrases “1-6”, or *1
to 6” or “1 through 6” are intended to include the integers 1, 2, 3, 4, 5, and 6. Preferred
embodiments include each individual integer in the range, as well as any subcombination
of integers. For example, preferred integers for “1-6” can include 1, 2, 3, 4, 5, 6, 1-2, 1-3,
1-4,1-5,2-3, 2-4, 2-5, 2-6, etc.

As used herein “stable compound” or “stable structure” refers to a compound that
is sufficiently robust to survive isolation to a useful degree of purity from a reaction
mixture, and preferably capable of formulation into an efficacious therapeutic agent. The

present invention is directed only to stable compounds.

13
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enbodi nents i nclude each individual integer in the
range, as well as any subconbi nation of integers. For

wez@spbae4 preferred integers for "1-6" can i ncPOD®SH04/043164

2, 3, 4, 5, 6, 1-2, 1-3, 1-4, 1-5, 2-3, 2-4, 2-5, 2-6,
etc. As used herein "stable conpound” or "stable
structure" refers to a conpound that is sufficiently
robust to survive isolation to a useful degree of

puri tXs s Medeih SRE tdrHall fﬂ’t #i&s 1 gtrﬁ g r 1l @B by beA8RRl Bkyl group

of formulation into an efficacious t aeutrcaen
Hdvéngpl tes@oarbom atents smhras nmetthrydcitleyd, mpyl tsops:tpablbetyl lsobutyl sec-

conpounds. d her y refer Ha
SRS g o SR R T R R e
GRERMAYI0 @%»dﬁiéﬁﬂllﬁﬁ lnﬁé)@Y'octﬁtéW | Th@fil‘RQb’ﬂnmety of alkyl-containing
I sopropy but yI, so%utyl secbhutyl, teft-butyl,

grenpsy kychi Scmlnydy, alﬂ{emmﬂio;ay], and @}ﬂcmahpnmpybonyl groups, has the same

W@%ertrgh X%@EQM r}eflé\f:% ago[vﬁg Ilg%{gg ryﬂlkxggé{,lps &hlch Are prer} rlrgau ta}{e alkyl
Ablyd ascRhad BhA@ vakiBl Bsntaifl UGH 4aBrtink OWYdesignation such as “Cy-Cy
al koxycar bonyl , and al kyl am nocar bonyl groups, has the

i refersripag 2y sddicpl censtipingdramp dvie 4 C@ﬂwera@nkyl

group i,ch .ar refernred,, Kk

def.i néauv% el t?‘%ﬁr@oﬁp%f’ﬁl fgfre% § c%ljr bp%'{ %‘Z dt'branched
EeBOGRRIN QHAIrSWER t88 cafbbn Gfonid }&ng 4t9ERE 6nd earbdn-edrkyn double bond.
radi cal containing from1l to carbon atons. As used

Aéﬁeegnahqnﬁ@zt@ea%kenal”kréﬁyﬁr to arnearﬂ&emgl tagical eqniaipipgiiram &itp 8 carbon
i L e Y e o G

prasddigsgt ienn " C2- C8 aI kenyl refers to an al kenyl
I f 2
radi ca cont aining from2 tg 8 car bon at onﬁaln Or%nyncged

Of al %%H% fgﬁreuptéerqr@r‘aaen&’ﬁefﬁw 0 3SR
t L term aH(s th@ecg# q'aﬁﬂﬂéhav%%atl tHﬁfﬁalﬂn@{@drﬂwnmplebond

ers to a sttraig
hrdamghﬂdmﬁﬁir@pﬂk)myﬁ’ refeas wsanafikyhyl cadicat eetdeiniret foors 2 to § carbon

U sl BRI P BB S e
radi cgk ,eQIYeatin 18 tdrfn0 M 1dn®” &fERMEAMBranched or straight chained
hydrocarbon of 1 to 8 carbon atoms, which is formed by the removal of two hydrogen
atoms. A designation such as “C;-C,4 alkylene” refers to an alkylene radical containing
from 1 to 4 carbon atoms. Examples include methylene (-CHj,-), propylidene |
(CH;CH,CH=), 1,2-ethandiyl (-CH,CH)-), etc.

As used herein, the term “phenylene” refers to a phenyl group with an additional

hydrogen atom removed, ie. a moiety with the structure of:

&

As used herein, the term “cycloalkyl” refers to a saturated or partially saturated
mono- or bicyclic alkyl ring system containing 3 to 10 carbon atoms. A designation such
as “Cs-C; cycloalkyl” refers to a cycloalkyl radical containing from 5 to 7 ring carbon

atoms. Preferred cycloalkyl groups include those containing 5 or 6 ring carbon atoms.
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atons. Exanpl es include ethynyl, propynyl,
i sopropynyl, 3,5-hexadiynyl, etc. As used herein, the

wo e0031063bky| ene” refers to a branched or strai BOT/US2004/043164
chai ned hydrocarbon of 1 to 8 carbon atons, which is
formed by the renoval of two hydrogen atons. A
desi gnation such as "ClL-C4 al kyl ene" refers to an
al kyl ene radi cal containing from1l to 4 carbon atomns.
Emrmésa:ac dynkmh&@égfmphmcﬁﬁe cyelGhidpyl, cpaiomull, deoiepentyl, cyclohexyl,

Cl—I: 2-ethandiy -CH2CH2-), etc. As used
qi’é]“é‘?’ﬁ? t?é{dpé?ﬁ’wl ﬁ)’féﬁ?ﬂtﬂn@ refers to a phenyl group
WI t h d o t .
?ﬂu&g%e}él N teﬁl%‘) *s%s useg fefly ﬁ) %yc?%arllal TRIB Bonded to a

estruc ure ereln

é'acb(ml ahainkot 'hrhoafrarganbrat}d)ysaad:arbm aatdnmomaom tcathk yycloalkyl group and
sat urated nono- bi cyclic_alk system . .

té@ﬁ%ramh Fhagn 8T €3 beyipg PN g%%nwﬁ 'ag%ﬁa{‘igmpsﬁl}éﬂlt‘é@d with an
gpot gl l{‘e}‘&h??é %'lg uﬂ i§f ﬁ?&ggﬁaﬂ(ﬁ&’&{tﬁﬁ 64%35 chl%H &8s refers to:

ni ng

bon at Preferred

oups |nclude t hose containing 5 or 6 ring
Exanpl es of cycl oal kyl groups incl ude
cycl obutyl, cyclopentyl, cyclohexyl,

S cycloheptyl, cyclooctyl, etc. As used
herein, the term "spirocycloal kyl" refers to a
cycl 0@:1: el HBFRH RhO RRRed i Orefers & DRIon6NaH Mcﬁﬂlc%ﬁﬁ&ﬁrbon aromatic
ring noiety by a carbon atom common to the cycl oal kyl
Igmgm@teanhmm@ﬁ tathung cirthdmatomse Fxpeoplesimyudephenyl anrdordphthyl

GREPR et Beoes e PR BT LAPRDY pblleEl i B Betinicion of

‘GayibaRr fAiEng S, iRludhs, ftﬁ%ﬂmﬂ?fe@hﬂg sydi@nd @irphich an aromatic
"aryl" refers to a nono- or bi cfy h%drocar bon
F

angirdesed to pyclegikylein g dxamples af gualpluspthgng sysins inclwdg, for
eg{ggﬁpe ?nda&l?g%gﬁﬁgglenyl and naphthyl. Preferred aryl

efyl or naphthyl groups. Included

Wi t hi As tded Hdedih thé tedins Cheteratylé”, ahéteﬁodﬁcﬂd:” lok Higeterocyclyl” refer to a
systemns, i ncl udi ngi for exanple, ring systens in_which

wAnQr i o athes gaylicyolis @bpltaéw&n@wﬁtsm tlayq inglpigs at least one
TRAAERbES U 2S8R, bHEEFnE hitD oSy 5P Mifu: REleHfomd Ry be optionally

oxidized, and the nitrogen may be optionally substituted in non-aromatic rings.

Heterocycles are intended to include heteroaryl and heterocycloalkyl groups.

Some heterocyclic groups containing one or more nitrogen atoms include
pyrrolidirie, pyrroline, pyrazoline, piperidine, morpholine, thiomorpholine, N-
methylpiperazine, indole, isoindole, imidazole, imidazoline, oxazoline, oxazole, triazole,
thiazoline, thiazole, isothiazole, thiadiazole, triazine, isoxazole, oxindole, pyrazole,
pyrazolone, pyrimidine, pyrazine, quinoline, iosquinoline, and tetrazole groups. Some
heterocyclic groups formed containing one or more oxygen atoms include furan,
tetrahydrofuran, pyran, benzofurans, isobenzofurans, and tetrahydropyran groups. Some
heterocyclic groups containing one or more sulfur atoms include thiophene, thianaphthene,
tetrahydrothiophene, tetrahydrothiapyran, and benzothiophenes.

As used herein, the term “heterocycloalkyl” refers to a cycloalkyl group in which

one or more ring carbon atoms are replaced by at least one hetero atom such as -O-, -N-,
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exanpl e, indane and indene. As used herein, the terns
"heterocycle", "heterocyclic" or "heterocyclyl" refer

WO 0008/063760- di-, tri- or other nmulticyclic alipiiBUSD04/043164

ring systemthat includes at |east one heteroatom such

as O N, or S. The nitrogen and sul fur heteroatons nay

be optionally oxidized, and the nitrogen may be

optionally substituted in non-aromatic rings.

BELer Qrﬁb’l%l%ﬁeﬁ'ir?g 3@&%@9}9’5 ch eoﬂtﬁ‘i‘ﬁﬂ aUs‘A?urEt@H Bhearotlp BHWEed or fused to
het ef ocycl oal ky roups. Some heterocyclic groups

008 bamnrerrgoma@c gnou;mr Some h¢teg>emclaalhyd§romsl aggienining both saturated

I RO S T N —

Ité&'hg&jt% Bquihflit2 6 Rlofhanl TbERdALANMAd XSkl Ne, oxazol e,
tria thi azol'i ne, thiazole, isothiazole,

thladlazole triazine, isoxazole, oxindole, pyrazole,

yrazaql one ri i ne, raz

|osqu%ﬁd1F%Qg¥ gkq ly%%gmal B@ g%héykéP%?g%@ﬂ¥"%§5t°10
%8 RHoh AfdFRAn GANERLAY SR R cafBntateiiy BR@TefladBhy at least one
i nClude furan, tetrahydrofuran, pyran, benzofurans,

ﬂnsi@nemmfsuﬁlans -O-arly-, pétS-aﬁ@ﬁﬁdWﬁ@TYlﬁrQub%Of the pEesent invention

ES %@P’L ggg{nﬁ&ﬁpq]u%ﬂ& %I}’Efl QQ a{%ﬁfﬁlﬁ? BglnB{’I%Zﬁllj}i tiidzinyl, imidazolyl,

@i yei o] Qﬂﬁ@l@’ﬁ asd;ﬁﬂdl}’ilhqﬁholtyh listepirmiy], @mdoxalinyl, quinazolinyl,
benzot hi ophenes. used herein, the t

erm
-cn@pbmdewh@amw benzeﬂ@ﬁgqubl ayre%wogmﬂlylg?h&sl&aowl lsothlazolyl
O r
e e
i ncl uohe,a;seal hgeﬁlyﬂteeamn oyl ytorefas o an daylgratethat 1srsgbst1tuted with

group bri dged or fuse o one or a onat r.ou
3B AL e p&famm Mguwdﬁfl%%arsm i s P

gﬂ%\eﬁ}? ?e%k%dé%ﬁpgﬁ)hbﬁ?}snggﬁé Qﬁémlyﬁﬂétﬁlﬁ dllﬁhéﬂ'ﬁéthﬂ naphthylmethyl,
E&irahydr0|squ|noI|ne chr oman, |sochronan

h . ‘het
o an Aped B edea  AYHIKCST B8 F FhGILa %sgﬁutsc?e;ﬁexy group,
'sﬁc}?"ﬁ B‘e?z%ﬁﬁy, QhpHERYBnh ARG, EAhBRRIAT, fHeBykBRkdC@Fhdiylethoxy,

etc.

As used herein, the term “monosaccharide” refers to a simple sugar of the formula
(CH,0),. The monosaccharides can be straight-chain or ring systems, and can include a
saccharose unit of the formula -CH(OH)-C(=0)-. Examples of monosaccharides include
erythrose, threose, ribose, arabinose, xylose, lyxose, allose, altrose, glucose, mannose,
gulose, idose, galactose, talose, erythulose, ribulose, xyulose, psicose, fructose, sorbose,
tagatose, erythropentulose, threopentulose, glycerotetrulose, glucopyranose,
fructofuranose, etc.

As used herein, the term “amino acid” refers to a group containing both an amino
group and a carboxyl group. Embodiments of amino acids include o-amino, B-amino, y-
amino acids. The o-amino acids have a general formula HOOC-CH(side chain)-NH,.
The amino acids can be in their D, L or racemic configurations. Amino acids include

naturally-occurring and non-naturally occurring moieties. The naturally-occurring amino
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hetero atom such as -O, -N-, or -S-. Sonme heteroaryl
groups of the present invention include pyridyl,

w@eosobxtgd , purinyl, pyrrolyl, pyridazinyl, pyrPewiUs34/043164

triazinyl, imdazolyl, triazolyl, tetrazolyl, indolyl,

I soi ndol yl, quinolyl, isoquinolyl, qunioxalinyl,

gui nazol i nyl, cinnolinyl, phthalazinyl,

benzoi m dazol yl, pyrazolyl, thiazolyl, thiadiazolyl,

' hi | T . . indi . _

L3 RSP AR Yamh SRS i PRADA NG ik, e
tylexsifes proling/ Mbiadikey, | gluthdfrel sct Naaraldy-kydungnarpinblaatdsican also
substituted with an aryl group. Exanples of arylal kyl .

imchdp oneepmine, acksist(suphes forlampeint EneRUtYHe Adig) homocysteine, etc.),

henet hyl enzhydryl. di pheny Lpocs . i
B Bt e R o PR > FRa gt pisthyitiptidine, etc) and
ﬁ&l-?ﬁ)%in e abidd (ecH Rrofniliny, cahikony, canahems, dta).aNon-naturally
aryl -substituted al koxy group, such as benzyl oxy, _
ey ATREOreidy are WelbRaewn Fﬁa&‘ﬁ SRy andpielygle arHegsOf natural amino

: n OXV, A€t Cp: IR : . ST
B STLLEAIBI, 0L iP5 R0 Borh PROhGRR: o vork 19757

fprinaiacioSite OF whichheintonoesaet haeindgsefeamcbe Non-naturally occurring
straight-chain or ring systens, and can include a .
smbetasidssdsoinfinde e-aniao A whgreinhe cidp-chpingyre replaced with

Exanpl es .of.. nonas arides ingcl . t

PP g8 R LRSS E aimL 5, 485 NSRG53ty compouncs of
Bletpr&seft ingéiasfoludeths estdueilan aminé aad efieigahmasalasfehe hydroxyl
tal ose, erythul ose, ribulgse, xyulgse, psi

0 . .
moirsy obde catonysmoun Wgrebdeé; EPURSIH é@‘@fmlw@g@%cmmde chain)-NH,.

RPETaFa A sEane s i FLGHALaHbRRRg ofl HGRRU AN WPeuring ov-amino

a6 HSInchAE afeSshb@nde WP XAl ni ng both an am no group
and a carboxyl group. Enbodi nents of ami no acids

i ncl ude oc-am no, b-am no, g- am no acids. The a-am no
aci ds have a general fornuIangﬁg%C}Kside chai n) - Nt
2. I

H HS-CH,-
CHs- HO,C-CH(NH,)-CH,-S-S-CH,-
HO-CH,- CH;-CH,-
CeHs-CHy- CH;-S-CH,-CH,-
HO-CgH,-CH,- CH;-CH,-S-CH,-CH,-
| HO-CH,-CHy-
CsH,-
HO—QCHZ- Cethin
HO CeHy1-CHy-
CH;-CH(OH)-
FN HO,C-CH,-NHC(=0)-CH,-
HNo/ M HO,C-CH,-
HO,C-CH,-CH,-
NH>C(=0)-CHz-
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noi eti es. The natural |l y-occurring am noaci ds include
the standard 20 a-am no acids found in proteins, such
as glycine, serine, tyrosine, proline, histidine,
glutami ne, etc. Naturally-occurring am no acids can
al so i nclude non-oc-am noaci ds ( SMNERCR=OPCHL-&H e,

g- axd noputyric acid, honocysteine, etc.), rare amno
(sych as 4- hydroxyproline, éjﬁyd yl ysi ne,

: istidine, etc.) and non- t\ej i no aci ds
(SS%% ag citrulline, ornithine, c Ag ﬁgﬁkgghétc.).
Non-natural ly occurring am no aci GH;&,-GELd - known in
the art, ahd include anal ogs of natural am nqQ_acids.
Seexlemainger, A L. Biocheni st ryHDfeHegH-GRrt n

s: New Yor K, 1975; 71- 7}71?N1CE“(9N?1)-51@H—C@I‘I{-@I—BICH2-
8" i ncorporated herein by reference.
Non-natural ly occurring am no aci HgNal(sQ)INHGHeCH,;-CH,-

a-am no_aci ds wherein the side chajns_ _ar l.aced
with synthetic derivatives. In ceahg'i(}ﬁ?éﬁ#&(gﬁﬁént S,
SN nt groups for the conpoupfs gf,-ths.du.esent

S SA

[ @ include the residue of an amno acid after
rengva”of the hydroxyl noiety of HHR&€HaCHoxSH:-GHoup
thereof; i.e., groups of formula -C(=0) CH(side

chai n)-NH2. Representative side chains of naturally
occurring and non-naturally occurring a-am no acids
i nclude are shown below in Table A Tabl eA H HS- CH2-
CH3- HX2C- CH( NH2) - CH2- S- S- CH2- HO CH2- CH3- CHz2-

%ﬁ@%@%@%ﬁ%ﬁh%ﬁly of high affinity neurotrophin

receptors presently comprising trk A, trk B, and trk C, and other membrane associated

proteins to which a neurotrophin can bind.

As used herein, the term “VEGFR?” refers to the family of high affinity vascular
endothelial growth factor receptors presently comprising VEGFR1, VEGFR2, VEGFR3,
and other membrane associated proteins to which a VEGF can bind.

As used herein, the term “MLK” refers to the family of high affinity mixed lineage
kinases presently comprising MLK1, MLK2, MLK3, MLK4o & f3, DLK, LZK, ZAK o &
B , and other serine/threonine kinases classified within this family.

As rused herein, the terms “enhance” or “enhancing” when used to modify the
terms “function” or “survival” means that the presence of a compound of the present
invention has a positive effect on the function and/or survival of a trophic factor
responsive cell compared with a cell in the absence of the compound. For example, and
not by way of limitation, with respect to the survival of, e.g., a cholinergic neuron, a
compound of the present invention would evidence enhancement of survival of a
cholinergic neuronal population at risk of dying (due to, e.g., injury, a disease condition, a
degenerative condition or natural progression) when compared to a cholinergic neuronal

population not presented with such a compound, if the treated population has a
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C5H9- CBHN- OBHN- CH 2- CH3- CH( OH) -
HORC- CH2- NHC( =0) - CH2- HN 2 HORC- CH2- HORC- CH2- CH2-

WORRES0s3¥4 CH2- NH2C( =0O) - CH2- CH2- (CHs) 2- CH- PCT/US2004/043164

(CHs) 2- CH CH2- CH3- CH2- CH2- H2N- CH2- CH2- CH2-

H2N- C( =NH) - NH- CH2- CH2- CH2- H2N- Q=O) - NH- CH 2- CH2- CH2-
CH3- CH2- CH( CH3) - CH3- CH2- CH2- CH2- H2N- CH2- CH2- CH2- CH2-
As used herein, the term"trk" refers to the famly of

Bbxﬂ ardfibel P gﬁéété?iléﬁ&ﬁ Bpﬁ'ﬂ'ﬂﬁhﬂaﬁﬁ}etﬂbﬂ}& RhES&Md population. As a further
risingt B, and trk C, and ot her rrenbrane

asamlde,aﬂnédlgpmctoe by svaymfimitabon, Widluraspea phihe fometioniofice-g., a sensory
used herei

f
P g eS B LEEa Kelf S Bpiaeposgig) o the funciion
(£ SRuAxRIBRANDE ¥ sGRIR etitdal PEaition WiaFIBhpatdd@bB3ensory

neuronal population not presented with such a compound, if the neurite extension of the
treated population is comparatively greater than the neurite extension of the non-treated
population.

As used herein, the terms “inhibit” or “inhibition” refer to a specified response of a
designated material (e.g., enzymatic activity) is comparatively decreased in the presence
of a compound of the present invention.

As used herein, the terms “cancer” or “cancerous” refer to any malignant
proliferation of cells in a mammal. Examples include prostate, benign prostate
hyperplasia, ovarian, breast, brain, lung, pancreatic, colorectal, gastric, stomach, solid
tumors, head and neck, neuroblastoma, renal cell carcinoma, lymphoma, leukemia, other
recognized malignancies of the hematopoietic systems, and other recognized cancers.

2 &

As used herein the terms “neuron”, “cell of neuronal lineage” and “neuronal cell”
refer to a heterogeneous population of neuronal types having singular or multiple
transmitters and/or singular or multiple functions; preferably, these are cholinergic and
sensory neurons. As used herein, the phrase “cholinergic neuron” means neurons of the
Central Nervous System (CNS) and Peripheral Nervous System (PNS) whose
neurotransmitter is acetylcholine; exemplary are basal forebrain and spinal cord neurons.
As used herein, the phrase “sensory neuron” includes neurons responsive to environmental
cues (e.g., temperature, movement) from, e.g., skin, muscle and joints; exemplary is a
neuron from the DRG.

As used herein the term “trophic factor” refers to a molecule that directly or
indirectly affects the survival or function of a trophic factor responsive cell. Exemplary
trophic factors include Ciliary Neurotrophic Factor (CNTF), basic Fibroblast Growth
Factor (bFGF), insulin and insulin-like growth factors (e.g., IGF-1, IGF-II, IGF-III),
interferons, interleukins, cytokines, and the neurotrophins, including Nerve Growth Factor

(NGF), Neurotrophin-3 (NT-3), Neurotrophin-4/5 (NT-4/5) and Brain Derived
Neurotrophic Factor (BDNF).
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and ot her nenbrane associated proteins to which a VEG-
can bind. As used herein, the term"MK" refers to the

wo avsloy376f hi gh affinity mxed |ineage ki nasesPCT/US2004/043164

presently conprising MK, MK2, MK3, MK4a & b, DLK
LZK, ZAK a & b , and other serine/threoni ne kinases
classified within this famly. As used herein, the
ternms "enhance" or "enhanci ng" when used to nodify the

t er ms AsfudeChdroif th@fermStiophi¢ghctommepsnsiveakllt ffeg i@ a it &hich
of a conpound of the present invention has a positive
arcludies a gerepio tq whishiadrophirijasior sy spegidicaldy bindt exampples include

f res cal [ e
%%8 c(g' %T&&%ﬂﬁér C n%lg Sen oilgRé\IrS 3\%{1 Hoﬁn&ngol'\al crégg tla V\% monocytes
afhd hédpildstt telly). With respect to the survival of, e.g.

a chollnera c neuron, a conpound of the resent

i nventisHRcARRIEE ths/ Ieg@p ¢ @OIéhﬁ&w&ﬁﬁéml%fanéuFrvpkylafa%?r-l@duced
g&%gﬂ elfefgr fo G&H g@eaeamdaéfogéhﬁ .t{ohﬁl‘é fQ%ogyWHQre(‘ch‘Fogenous

ease C egenerative

egeritd b mpmb fmdmﬂofﬂnany posensind ffExogerust mefpsrted ttaphic factor added
chol i nergi ¢ neur opal Pulatlon not . present ed

t.h
Sk Rysteneoftp GEfed: | roRMRIACHE Qe TN Si5hn Qe activity induced by (1)
t@ﬁ@éﬁﬁ‘&ﬁ% éat 4 b2k xege[dog,g treghlf: YRES L ondl (33 ¥ c&lﬁ%atlon of

on-tr popu ati er exanple, and
agdugennstand yxegenood trophit fataren, wi t h respect to the
functi,on

of, e.g a sSensory.neuron, a.conpoun f. the
preseﬁ@‘?ﬁ%@ﬁ??dﬁeﬁagld“é@#&gggageﬂﬂﬁﬂBgﬁﬂ 1%£ﬁﬂ@°g°ﬂ
ARG al %rg (Leedl subRHE b heurB ! BRed M) stAb oRcSRIMSGT Which negatively
neur onal popul ati on when corrpared to a sensor

y
irepactyihe bmlxpgwédtm&&nah smchothetstbcutre@brmi h:ks anipereased likelihood of dying
0 oung { eur te ext ensi on e trgﬁted “ »
BETRE satel BB ST b Cemiolt abPBpSlds siidskE A qup “roscue” or
Bxit-RDS theRupfivdl BEmdesehifode WaacHAE WhdkdIg it rifR oP8flg in an in ovo
herein, the terns "inhibit" or "inhibition" refer to a

syedel ofi peerrmssresB defitha Stredath ;ﬁ@re%amlee pingpropgnay, be at risk of dying
g gr%ﬁt Iggtgg"ﬁ tgél\é!gtg%c}ce%s W%lp%aga%}ons C%eg&C&;e e%gor{ %r EII]C to an mjury,

resent™imvént
such as a trauma to the head, which may be such that neurons and/or gha, for example,

impacted by such trauma may be at risk of dying. Further, for example, a neuron may be
at risk of dying due to a disease state or condition, as in the case of neurons at risk of
dying as occasioned by the disease ALS. Thus, by enhancing the survival of a cell at risk
of dying by use of a compound of the claimed invention is meant that such compound
decreases or prevents the risk of the death of the cell.

As used herein the term “contacting” refers to directly or indirectly causing
placement together of moieties, such that the moieties directly or indirectly come into
physical association with each other, whereby a desired outcome is achieved. Thus, as
used herein, one can “contact” a target cell with a compound as disclosed herein even
though the compound and cell do not necessarily physically join together (as, for example,
is the case where a ligand and a receptor physically join together), as long as the desired
outcome is achieved (e.g., enhancement of the survival of the cell). Contacting thus

includes acts such as placing moieties together in a container (e.g., adding a compound as
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As used herein, the terns "cancer" or "cancerous"
refer to any malignant proliferation of cells in a

woremsmbizeExanpl es i ncl ude prostate, benign proBCEUS2004/043164

hyper pl asi a, ovarian, breast, brain, |lung, pancreatic,
colorectal, gastric, stomach, solid tunors, head and

neck, neurobl astoma, renal cell carcinoma, |ynphoma,

| eukem a, ot her recogni zed malignancies of the

ASBiRARRIEGE tFa é&ﬁélﬁé%o#?%@t QREE {619 98F) FedleH @B &RMISs

As used herein the ter neuron", "cell of neurona
idmigssgetiomeftht nempoual tocethiget ensite fe.g.oinjeckag 8 compaweslias disclosed

TR T AT T T T T S pe—

&ggstels pns; preferably, these are cholinergic and
sory neurons. As used herein, the phrase
" chol Asesdi lereieur ‘Ghérapaicslly éﬁﬁ?félr\'f; aamutlh gelersforagjamount of 2

%‘1@92 tﬁgﬁfﬁb’ﬂvéﬁ{andﬁffé{r‘l’ nlt\lﬁlt ﬁg#%he%ﬁ%s ofa

£8PMhAdiYoraée basal forebral n and spi nal cord neur ons.
As used herein, the phrase "sensory neuron inclu

neur 0As usesklpseis; the tarm ‘SARICFID AAREF iR vaTablpedeg anima Such as a

r at u t) f
TR RYSBL s 5B LRy ks
ﬁ(ﬁéﬂi:ﬂ td Beaffiedied with opb ot modcdisedses mfde:mdmonadmhbcmh@em

t hat dlrectly or indirectly affe sthe pr
funct Posetheeiny BpHE PRETHCH RS PIAOLE Fpicts o se compounds,

t%lis d&ﬁ%@%ﬁ%ﬁd@ﬁ@g%&o'f ﬁ'ﬁé@ﬁlcﬁ)afé Wlﬁélg{\%r@rs(@éﬂe%ﬁkbﬁnd

nﬁﬂirth] judgmehntj sistablerfet ¢doeacy mmtthe flmts)mfsht(rmngaemgs@dmmmals

| G- 1 | G-
‘é’}tfl@lkti q;féclgsswg :1;'(%)!1@1% In%lté&ggf A gﬁcr{gsrf)tos#lc Sﬂat:hﬁrgprﬂg%g%comphcatmns

& Hu'%a% e a(ﬂé%o}zablle\l%eﬁ&wrgk%ﬁb 3 (NT-3),

urotropln 4/ 5 and Brain Derived
Neur ots aiséd herﬁacfmmmﬁqalb@cm@lmam refetrie Cleéwaﬁves of the

"1 f
i BFed renind hEEBaRS bi-or S SmovhT 1Py Rn By Flng acid or base
&R (BRESH. TEXaRIpIes oP phskmaR¥@RII§ Scdepibledlts include, but are not limited

to, mineral or organic acid salts of basic residues such as amines; alkali or organic salts of

acidic residues such as carboxylic acids; and the like. The pharmaceutically acceptable
salts include the conventional non-toxic salts or the quaternary ammonium salts of the
parent compound formed, for example, from non-toxic inorganic or organic acids. For
example, such conventional non-toxic salts include those derived from inorganic acids
such as hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like; and
the salts prepared from organic acids such as acetic, propionic, succinic, glycolic, stearic,
lactic, malic, tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic,
glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic,
methanesulfonic, ethane disulfonic, oxalic, isethionic, and the like.

The pharmaceutically acceptable salts of the present invention can be prepared
from the parent compound which contains a basic or acidic moiety by conventional

chemical methods. Generally, such salts can be prepared by reacting the free acid or base
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neurons (e.g., cholinergic and sensor}' neurons) and
non-neuronal cells (e.g., nonocytes and neopl astic

wa@eds®§376/AAs used herein the ternms "trophi c facPOr/US2004/043164

activity" and "trophic factor-induced activity", refer
to both endogenous and exogenous trophic factors,

wher e "endogenous" refers to a trophic factor normally
present and "exogenous" refers to a trophic factor

ARG of E&s@cé’iﬁ?&ﬁﬂh with ARbichi®thetrid 40@H: 6f fiRGHpfopriakibaetor acid in
activity" includes activity induced by (1) endogenous

watsphi in dneerganis solyant, @mngmtm of tstive. CoeigHy; nogagueous media

fdg%\‘ftg?fs g{lr‘lb)(L iaéon o hso%%‘i)gﬁéi ﬁ#]:%t%nxtﬁgee%g §¥efécff&f) I'ngts of

EtabRYaHE Gl f@ﬁhd’\!ntl@nﬁnﬁlb@k PP erdbc Bt A'Scidncese 1Bth.eda Mack
cell such as a neuron, refers to a state or condition

Rnlplahmge@@npm ﬁastm &, 498hed- it 68-doe diasiosiae ef Whichds,beyeby

t hat e has an increased |ikelihood of dying
Hﬁgq¥>mgﬁgan%?g € or condition. For exanple, conpounds

di scl agededBdreinnthe aim' fumscless” eferethasiagleidose whichiivedpable of
of notoneurons which are naturally at_risk of Si i(n
aﬁag%ge

Being ﬁdmwstmdéfp a patigyt.GEe sriiehicadia regdibt hpndlsd g
{eﬁrrémﬁlﬁ ur a ﬁcﬂ@%ﬁ%h%aﬁ st% le"dnft%iod C(gjr}{fgrﬂégnéjéiﬁle} he active

gln process occasli ons deat h

dorpolinaitseld| orcige ﬁlﬂnﬂﬂteumahllyﬁccemﬂﬂie esmpositian aad@sorlbm
head, which may be such that neurons and/or glia, for
B%ﬁﬁﬁﬁ@f i mpact ed by such trauma nmay be at risk of

dy' NgA, dF{J £d AGLin, # be Sgafmhﬁndéﬁ foSHEIR e Wcobzﬁleﬁfly bbided carriers

of dylng eto ase state or con |t|on as in
b\hﬁ:hcra}i'ﬁsalhe aameqmsenat;omp@mdoafs definedyinetbe pm@aztumw@domw vivo when

ease ALS, Th enhanci n e sur 0
Pt BRI AR e STk SBisE Bt kndbin to
Eﬁk@iﬂ@guxhgﬁbﬁﬁ‘Hés%@bleiuﬁﬁﬁ&toftﬂﬂ%na%@ﬁﬁbam%%o UsBthlhtK bioavailability,
decreases or prevents the risk of the death of t

oenbfactsingsatd) Heroompotihds Qféhmpre@ezjﬁura@mlwgmay@ﬁ dekivared in prodrug
gl : ecfhl}é e plreggrlltrlrel\(/:etnltl%n con empgates prodrugs of the claimed compounds,
compositions containing the same, and methods of delivering the same. Prodrugs of a
compound of the present invention may be prepared by modifying functional groups
present in the compound in such a way that the modifications are cleaved, either in routine
manipulation or in vivo, to the parent compound. Accordingly, prodrugs include, for
example, compounds of the present invention wherein a hydroxy, amino, or carboxy group
is bonded to any group that, when the prodrug is administered to a mammalian subject,
cleaves to form a free hydroxyl, free amino, or carboxylic acid, respectively. Examples
include, but are not limited to, acetate, formate and benzoate derivatives of alcohol and
amine functional groups; and alkyl, carbocyclic, aryl, and alkylaryl esters such as methyl,
ethyl, propyl, iso-propyl, butyl, isobutyl, sec-butyl, tert-butyl, cyclopropyl, phenyl, benzyl,
and phenethyl esters, and the like.

It is recognized that compounds of the present invention may exist in various
stereoisomeric forms. As such, the compounds of the present invention include their

respective diastereomers or enantiomers. The compounds are normally prepared as
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pl acenent together of noieties, such that the noieties
directly or indirectly cone into physical association
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achi eved. Thus, as used herein, one can "contact" a
target cell with a conpound as disclosed herein even

t hough the conmpound and cell do not necessarily
physically join together (as, for exanple, is the case

Weh8ied ahd 8 ChrRBRieRY BSRREQE sidhY BhGiabividuaPifdstereomers or
together), as long as the desired outcone is achieved

eeangiomesTearbedswared of sytiesizad by vanvestionsldeahsiqups if so desired. Such
Fagmeie end ini S Mastrctp S o i fn RS BuagiRTRbeb fim partof

ardirsehO@ehdtrein to a container conprising cells for
invitro studies) as well as admnistration of the

conpo Itrigi wed kg_owalrig meda;rﬂhcpw {0 prepgye ang jolae pur aptically active forms.
onppund_as . .ani : .
L

bhRA FRA L RErRABP EdrichR8 stk MeEARS, The specific stereoisomers of either
therapeutically effective amount” refers to an ang

startingonapaaln ot plodupie cpt baEReIVEH Jachicreyered by Schigagsnown in the
DN R ks PlsqlulifR br HEmRY RRhS TRl ?nev,egﬁé-tt%hﬁég, 3hd chiral

e ereln, he ter ect’ ers to

Bh R0 dRhishS0l e r el adtion Lz ymati@rcselmiiah,, or fraefienal doyysiallization of
human, or a human child, which is affl

ddition aalsdpEned BY repgeTibuRALP] BRRIHREh lL%tﬁfgﬁi B?Vgﬂ%&?l}“ gF tesolving and
g&%@&%?g%@gﬁtccs%%g 2438 qleabEd Redidi e al. "Wiks, 838 8rereochemistry of

erern, erm “pharnmaceutically acceptable” refers
O ghiio Sonponpdy Widey: MeweY okl $994¢ empdasiqhesohsst ahddotiomers,

Gsate, ! o ML 2L P LR ORGSR by reeenc
LESsHEShOf HERL bei ngs and ani mal s wi t hout excessive
toxicity, I1rritation, allergic response, or other

pr obl énis Gemtr iremignized thaofumetional graxpapresent andhe eempunds of the
B b Bt BB b 0 i
substituents of the compounds of the present invention can be substituted with protecting
groups such as benzyloxycarbonyl or t-butoxycarbonyl groups. Protecting groups are
known per se as chemical functional groups that can be selectively appended to and
removed from functionalities, such as hydroxyl groups and carboxyl groups. These
groups are present in a chemical compound to render such functionality inert to chemical
reaction conditions to which the compound is exposed. Any of a variety of protecting
groups may be employed with the present invention. Preferred groups for protecting
lactams include silyl groups such as t-butyldimethylsilyl (“TBDMS”),
dimethoxybenzhydryl (“DMB”™), acyl, benzyl, and methoxybenzyl groups. Preferred
groups for protecting hydroxy groups include TBS, acyl, benzyl (“Bn”),
benzyloxycarbonyl (“CBZ”), t-butyloxycarbonyl (“Boc”), and methoxymethyl. Many
other standard protecting groups employed by one skilled in the art can be found in
Greene, T.W. and Wuts, P.G.M., “Protective Groups in Organic Synthesis” 2d. Ed., Wiley

& Sons, 1991.
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but are not Iimted to, mneral or organic acid salts

of basic residues such as am nes; alkali or organic

salts of acidic residues such as carboxylic acids; and

the |ike. The pharmaceutically acceptable salts

i nclude the conventional non-toxic salts or the
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descri bed hereinafter. As used herein, "prodrug” is

i ntended to include any covalently bonded carriers

whi ch rel ease the active parent conpound as defined in

the present invention in vivo when such prodrug is
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48t (Wt BbxyBi%s adud! respecti Vel y.  Exanpl es i ncl ude,
35Et(Ma+é)ﬁ<$f53 i mbrepylt o, acetate, formate and benzoate
3@ (Mval) vés-bf Padbmdhol and ami ne functilnal groups;

am no, of carbg group is bonded to any group’ that,

1a9d al kyl|, carbocyclic, aryl |Iddd al kylaryl esters
such as rethyl, ethyl, propyl, iso-propyl,
sec- buty =ot ert - but gbo (evech propyl
4bgg§$ ¥$ f 3 ané thepl ke
recognlze t he present
exist in ic forms. As
conpoundg of thé>gfesent i nvention incl pde tHeLbH

The general procedures to prepare the pyrrolocarbazoles of the present invention
are described in U.S. Pat. Nos. 5,705,511 (“the ‘511 patent”) and 6,630,500, PCT Publ.
No. WO 00/47583, J. Heterocyclic Chemistry, 2001, 38, 591, and J. Heterocyclic
Chemistry, 2003, 40, 135. In general, the lactam nitrogen or intermediate alcohol groups
of the intermediates outlined in Table B may be protected with such groups as acetyl,
substituted silyl, benzyl, Boc, or dimethoxybenzhydrol.

Intermediate I-23 (wherein R is hydrogen) used to prepare examples in Table 2,
was prepared from the B—ketone, 2-methyl-1,4,6,7-tetrahydro-5H-indazol-5-one (Peet, N.
P.; LeTourneau, M. E.; Heterocycles, 1991, 32, 41) using methods described in the ‘511
patent and 'in J. Heterocyclic Chemistry, 2003, 40, 135.

25



10

15

respective diastereoners or enantioners. The conpounds
are normally prepared asracenmates and can conveniently

woeodmestears such, but individual diastereoner SPOT/US2004/043164

enanti oners can be isolated or synthesized by
conventional techniques if so desired. Such racemates
and i ndividual diastereoners or enantioners and

m xtures thereof formpart of the present invention.
Sdhenfe €l I known in the art how to prepare and isol ate
such optically active forns. Specific stereoisoners

can be prepared by stereospecific t hesi s using

O . . .
enant i omer i.c pur g, or_.enantio cutdaueenr i ched
a ﬁg?§bkgls. Th EChfic steredi soners

[I'\}g ——— >

: . . N\
@ {; st R&aygmgpterla N produgt; canh be re |
and reacoveregony, t echni ques known p Jpgart, such gg N

resol ution of ratenic forms, normal, Tteverfse-phase,

and chiral chromatography, recrystallization,

enzymatic resolution, or fractional recrystalliﬁation

of NaddjtF:Bn sal ts Nar mE@By r ea}g%ﬁg,@, osed for ¢h

pur pose. Usef ul_xet @ Qf~nesol Vi 2

specific stere B\F-S SCN i

Wlen, S . H Stere . S L

Wley: New York, 1984, and Jacques, J, et al.}
Enanti onmers, Racenates, and Resol utions; WIley: New

York, 1981, each incorporated by reference herein in

their entireties. It is further recognized that

funct Lanaky g Erfﬁ&%nférﬁ%ﬁm 1 90t 19y FRBRAURA S s i T8ble 3 were
present 1 hvention may contaln ‘protecting groups. For

grepaRt Sront e lamietg] askdosd (FeChoai Ress U986, 140Nt Bheoll 2 wiethy]

conpounds of the present invention can be substituted.

pyrerolp igeraradiaies \ers MERPAEIASCRHENSIA PYPELYEa hb gtergeyclic Chem.

%Qnggx%ﬁgrbonyl groups. Protecting groups are known
€r’se’ @s chem cal functional groups that can be

sel ectively appended to and renoved from

functionalities, such as hydroxyl groups and carboxyl
SeIMS2. These groups are present in a chenica

compound to render such functionality inert to

chem cal

- 26
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reaction conditions to which the conpound is exposed.
Any of a variety of protecting groups nay be enpl oyed

WOWRa0s/063764 present i nvention. Preferred groups POT/US2004/043164

protecting |actans include silyl groups such as
t-butyldinmethylsilyl ("TBDM5'), dinmethoxybenzhydryl
("DwvB"), acyl, benzyl, and nethoxybenzyl groups.
Preferred groups for protecting hydroxy groups include
TBS, t uch as
t - but y%xyec%rgg&m %ﬂé D ﬁggﬁgk%}?ﬁ%@aﬁgy heﬂ‘;va@B@s )S
Bkineples 1 & dhad ﬁO-ﬁQotA&mluengltegmohhpé tcepnppmy@lN bN cbfsgbstltuted
skilled |n the art can b f oun

Sebamaes Wil Pt peap] R Bl P RCEE AT ey e Regieg with
gﬁjnoug Y%Bteéfecg‘n&ﬁ %nur?e@ggm%fd}hj \§8h 0-LhBaFRRChAd N-carbamate

r out e repare the exanpl es shown in Tables 1-3 of
tldsrevapwesmay bé pre@atedcfmm reacgoroofithe apprhpriSe henmessoriphgnol intermediate

i nt er nedi at edto repare the exa
R N e Yy D R
a &h{18ArB oyl §sceUTIRE CCRA.Y2003, 68, 3733-
ﬁl%?ﬁ&[ﬁ C%grﬁ{reeg%ﬁas]og@%t h%5| zelgﬁgy wel | -gknovvn
B&¥H)ni ques by one of ordinary skill in the arts. All
processes di sclosed in association with the present
i nvention are contenplated to be practiced on any
SERéRe 31 Ncluding mlligram gram nultigram kil ogram
mul ti kil ogram or commercial industrial scale. All H
substituens in the synthetic schenes, | ess u
ot herw se Nndl cated, are as previousl [ﬁn '

i ned. Tabl-e
NN99(M+ 1) 383 (M- 1\11’)'40

B -14 1-16§

Example 19
Intermediate 1-29-1

Scheme 3 outlines a route to prepare heteroaryl ethers from the corresponding

phenol using a base such as sodium hydride and a heteroaryl bromide or chloride.

27



IH-19 1-22 HNON 39 (M1) 504 (M+ 1) OG-L OH -23
1-29 HHNNIRRRS57 (M+ 1) 23-1: Ethyl 71 (M+ 1)

wQ@ 300206370 opyl R 85 (M + 1) 23-3: i-butyl 386 PdVI/uSH)D4/043164
29-1: i-Propyl69 (M+ D 23-4: allyl 386 (M+ D 29-2:
nPropyl 26 (M+ D 23-5: CH2CH2NC4H8 400 (M + D 29-3:
i-Butyl 00 (M+ 1) 23-6: CH2CH2NMe2 400 (M + D 29-4:
nButyl 82 (M+ D 23-7: (CH2)6NCAHg -33 1-36 H H . N,

%RRemme k.

H
1
i 0 N
N 0
o R N
R ntas il N O 5 g
9 et N
! Alkyl
Alky} y
R = OR' Examples 50-69
Intermediate 1-29 R = R?0 Examples 74-82
5 Scheme 4 shows a route for the preparation of N-carbamates (examples 50-69) or

amides (examples 74-82) from the corresponding aniline intermediates I-29. Amino
intermediates 1-29 were prepared by alkylation of the appropriate cyano-esters with the
appropriate alkyl iodide or bromide followed by nitration, and subsequent RaNi reduction

to provide the amino-lactam. The desired compounds were readily prepared from the

10  amine.
Heteroaryl ketones may be prepared using standard Friedel-Crafts type acylation
reactions.
Examples
15 Other features of the invention will become apparent in the course of the following

descriptions of exemplary embodiments as shown in the following Tables 1-5. The
compounds of Tables 1-5 show activity in the targets described herein at concentrations
ranging from 0.1 nM to 10 uM. These examples are given for illustration of the invention
and are not intended to be limiting thereof.

20
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HOv (M+ DRr ~R73 (M+ 1) 33-1: Ethyl 01 (M+ 1)

33-2: i-Butyl 87 (M+ 1) 33-3: i-Propyl 87 (M+ 1)
w@3s0d06Fsopyl -39 1-41 M1 .NH. 0 1 (M+ 1) 3BO1/(M0s4/0r3164

- The general procedures to prepare the

pyrrol ocarbazol es of the present invention are

described in U S. Pat. Nos. 5,705,511 ("the '511

patent") and 6, 630,500, PCT Publ. No. WD 00/47583, J.

ifghprrocyclic Chem stry, 2001, 38, 591, and J.

Heterocyclic Chemi stry, 2003, 40, 135. i general, the

| actam ni trogen or internedi atg al cohol groups of the

internedi ates outlined in Tablﬁ B nmay be protected

wi th such groups as acetyl, bstig uted silyl, benzyl,

Boc, or dinethoxybenﬁhydrol. nier medi ate 1-23

(wherein R is hydrogen . epaf,e exanples in

Table 2, was prepared f ‘@

2-methyl-1,4,6,7-tetrah bi - QTdaZ0o

Iﬂé-one (Peet,
N. P.; LeTourneau, M E.; Heperocycles, 1991, 32, 41)

usi ng net hods descri bed in the '511 patent and in
Het eroeyeli-c—Chem-stry—2003—40—135Sehere—1-
X. 3 2 5
No. R R Q R
0O
1 Q\ﬁ”u\0~ H CH,CH, OiPr
O
2 QN/”\O__ H CH,CH, OiPr
H
N
3 </: Y0 H CH,CH, OiPr
=N
N .
4 @[Oy_o\ H CH,CH, OiPr
N
5 @[ Yoo H CH,CH, OiPr
S
R -
6 C Y—0—/ CH,CH,CH; CH,CH, O'Pr
=N
N \ )
7 {_ o~ H CH,CH, O'Pr
=N
N \ ]
8 {_ o CH,CH,CH; CH,CH, O'Pr
=N
N
9 H CH,CH,OH CH,CH, | o~ @
S
N N
10 H /—\/O—</S CH,CH; /0—</S
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As shown in Schene 1,
derivatives in Table 3 were prepared fromthe 1-nethyl
The N2POBURI04/043164
pyrazol e i nternedi ates were prepared according to

w@200806376€ (7. Chan.

procedures in J.
Schene 2.

Res. ,

the N -nethyl

1986, 1401).

pyrazol e

2 outlines the route to prepare carbamate-type

Het erocyclic Chem 1992, 19, 1355.
I nternmedi ate 1-14 Exanples 1-2, 70-72Schene

derii i yes, such as anpl es 2, and 70-72. An
al tler. St § rrethd{fto prPéparln %l N-stubsQituted R®
carparates—dt-H-zet—aini-trophenyt——carhonate
i ntier medijate which may] be treated with various prl
or seggncary ami.nes. Simlagl a, (Dc(f% e, Qﬂ@
N-clar bamat e dertvatives nay be prepar ed rzomzr elaet op
of {the appropriate amine or phenol internmediate with
an j-seeyahate—oer—ehl-oroforrate—or—fromthe—appropriate
ni trophenyl carbonate,| nitrophenyl canbamate, or
trilchior gret hylHar bonyll (see H . Og. |C§&CH2003, %}
3733- 3735). Schene 3.| Exanple 19 Int eLr nmedi at e 1 29
Scheme—3-outtines a Toute to prepare heteroaryl ethers
fromthe correspondi ng phenol using a base such as
odi um hydri de and a heteroaryl brom de or
i de. Schene 4. H O =0 RA TRI*
*R! is H, unless otherwise noted
Ex. 3 2
No. R R Q
jN
13 C\>—o—/ H CH,CH;
=N
7N
14 C =0~ CH,CH; CH,CH,
=N
jN
15 <: »—0-/ CH; CH,CH,
=N
. / N
16 <;N\>—o—/ Q\ CH,CH,
AR
17 o~/ H CH,CH;
- z
J N
18 <: Yo CH,CH,CH)CH; | CH,CH,
=N
y N
19 <: =0/ CH(CHs), CH,CH,
=N

30




N\ -/ XJ VA Kyl R= ORL5 Exanples 50-69 Internediate
1-29 R = R20 Exanpl es 74-82 Schenme 4 shows a route for
wo b@spspar ati on of N-car bamat es (exanpl es 50- BOY/USL004/043164
am des (exanples 74-82) fromthe corresponding aniline
intermedi ates 1-29. Amino internedi ates 1-29 were
prepared by al kyl ati on of the appropriate cyano-esters
with the appropriate al kyl iodide or brom de foll owed
by nitfation,| and subsequent NI reduction(to provide
the anmind=¥adtam Thg3desired conpoygdds were read)ly
preparedNQ-onAthe am ne. Heteroaryl ketones [may be
prepar ¢d using sta rd Friedel-Craftsstype|acylation
reacti onspg Exanpl Otloey feafures g e i nve@H,CH,
wi || become gpparertNin the cpurséhpf the f gl | owi ng
descri ptions [of exenplary enbpdi nents shawn i n the
foll owing Tall es 1-5. The conpounds of bl es 1-5 show

activify in the t ts descrj bed-h€iein at
concentra?lons ra g% fom Ol 1 nMto 10 M| ThEEH:

U\

exanpl @s are |gi ven '?5r illustyation of ifnventi on
and are¢ not ijntended to be I|i mLRn:gCH ereof .|Table 1
Ex. R3-RZ1R5Ne—o 1NHesz'm O, GPr
22 ( 0. CH,CH(CHz), CH,CH,
=N
N
23 (;}o/ CH,CH; CH,CH,
eQ
N
24 N>=N>~o CH,CH(CHs), CH,CH;
MeO
o)
= (Yj\ CHCH; CH,CH,
o)
26 E}/U\ H | CHCH
o)
27 [\?)K ) CHZCH3 CH2CH2
0
28 N\ H CH,CH,
0
o)
29 (E/L CH,CH,CH; CH,CH,
o)
50 N CH,CH(CHy) | CHCH;
0
! [})\ CH,CH(CHs), | CH,CH,
0
3 CH,CH=CH, CH,CH;
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j- uHCHRCH GPr f Vo HCHRCH GPr =N H CH2CH2

QPr HCH2CH2 G Pr (J -O , CH2CH2CH3 CH2CH2 OPr N H
WERREH376Pr CH2CH2CH3 CH2CH2 OlPr H CH2CH2OH CGr2rHR20090043164

H/-Ex. R3 R2 R5 No. Q 11 H CH2CH2CH CH2CH2 12 H H

CH2CH2 N=\ Table 2 *Rl1 i sH, unless otherw se noted EX.

R3 R2 No. Q13 o- H CHCH2
Ex. 3 2
No. R R Q
0]
3 (?J\ CH,COOE! CH,CH,
O
34 M CH,COOH CH,CH,
o
35 \ ; CHzCH(CH3)2 CH7_CH2
(@]
36 (J_“\ CH,CH
S 2CH(CHz)2 CH,CH,
0]
37 @‘U\ CH,CH
o) »CH(CH3). CH,CH,
Br o
38 1 ; CH,CH(CHs), CH,CH,
(o]
3 @)k CH.CH,CH; | CH,CH,
O
40 - CH(CHS), CH,CH;
—30 Cl
41 NI CH,CH(CHs), CH,CH,
S
Br o
42 [ CH,CH,NMe, CH,CH;
(o]
AN CH
43 Eg)‘\ ( 2)2\N3 CHLCH,
Q
A\ (CHy)
4 Q/k N Y | omcm
o]
A\
45 L CH,CH(CH;), | CHCH,
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/r -N 14 o-

- CH2CH2 17 H CH2CH2 18 f Vo-
w&eeosok{7€H 3) CH2CH2EX. No. R3 R2 Q 20 CH2CH2 P2T/USI0BH/043164
21 f Vo- CH2CH2 22 CH2CH(CHs)2 CH2CH2 23 CH2CH3 CH2CH2

CH2CH3 CH2CH2 /T-N 15 CH3 CH2\=N CH2 16 f
CH2CH2CH2CH3 CH2CH2 19

MeO V-N 24 N O CH2CH(CHg) 2 CH2>=N CH2 MeO 25 CH2CH3
CH2CH2 26 H CH2CH2 27 CH2CH3 CH2CH2 28 H CH2CH2 -0

(0]
46 [/Sv\ (CHZ)G\N:> CH,CH,
0 CH
47 B (O~ CH,CH,
S
i CH,) :
48 \ES\\/[k (CH, ~N CH,CH,
49 B Cll~y"™S | cmen,
S
(0]
50 >_O NH CH,CH,CH; CH,CH,
0
51 \— NH CHzCHzCHg, CHzCHQ
0
O
52 )\OJLNH CH,CH,CH; | CH,CH,
O
53 "'\__ NH CHQCH2CH3 CH2CH2
O
0
54 Feo~o LN CH,CH,CHs CH,CH;,
0
55 G~ L NH CH,CH,CH; CH,CH,
0
56 g NH CH(CH;); | . CHCH,
57 )\O\?,\ CH,CH(CH;), | CH,CH,
NH
0
58 >'O\U\ NH CHQCH(CH3)2 CH2CH2
0
59 /\—O\U\NH CH,CH(CH;), | CH,CH,
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29 CH2CH2CH3 CH2CH2 30 CH2CH(CH3) 2 CH2CH o0 2 31

CH2CH(CH3) 2 CH2CH2 32 CH2CH=CH2 CH2CH2Ex. No. R3 R2 Q
WQ@3008IRTEOEt CH2CH2 34 CH2COOH CH2CH2 C 35 CHPCHI(K:48)/243164

CH2CH2 O 36 CH2CH(CH3) 2 CH2CH2 O 37 CH2CH(CH3) 2 CH2CH2

Br

38

Ex. 3 2
No. R R Q
0
60 /—OJLNH CH,CH(CH;)2 CH,CH,
0
61 >—O\lLNH CH(CH;), CH,CH,
Br 0
62 \_\OJLH\ CH,CH,CH; CH,CH,
= 0
63 ~— OJLN\ CH,CH(CHs), CH,CH;
cl 0
64 o CH,CH(CHs); CH,CH;
Br O
65 \_\O’U_N\ CH,CH(CH3), CH,CH,
O u
66 o/”—N\ CH(CH), CH,CH,
(0]
67 C/N\/\o SN CH(CHa), CH,CH,
O
68 ( No~ ILn CH(CHs), CH,CH,
0~ NN
7\ 0
69 Cr}\”o ISR CH(CHa), CH,CH,
O
70 v CH,CH, CH,CH,
71 le)\o CH,CH(CHs), CH,CH,
0O
72 CN/”\o\ CH(CHs), CH,CH,
\ O
73 —NC}NJ\O CH,CH(CHs), CH,CH,
/4 \ Q
74 NQ—‘LNH CH(CHs), CH;CH,
O
75 Q‘U\NH CH,CH,CH, CH,CH,
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CH2CH(CHs) 2 CH2CH2 39 CH2CH CHs CH2CH2 Q 40 CH(CHs) 2

CH2S CH2 41 CH2CH(CHs)2 CH2CH2 o 42 CH2CH2NME2 CH2CH2
wW@2eb3/06332 N S CH2CH2 44 (CH2) 2 N CH2CH2 45 S PCT/US2004/043164

CH2CH(CHs) 2 CH2CH2Ex. R3 R2 No. Q 46 (CH2) - N CH2CH2

47 CH2CH2 o0 48 (CH2)2- .N S CH2CH2 (CH2)49 2 N CH2CH2

0O
76 @—LNH CH,CH,CH; | CHCH,
N\ G
77 $ . NH CH(CHz), CH,CH;
()]
/3
78 N ’_\ NH CH(CH3), CHCH,
0 4
79 [s\ " CH,CH(CHx), CH,CH,
(@]
80 lo\ NH CH,CH(CH;), CH,CH,
81 RN CH,CH,CH CH,CH
N-g NH 2CHLCHs 2CH;
0
2 | L, | CHCHCH) | chCH
O
Table 3
H
N __o
R3
O Q \\N
/
N
e
Ex. 3 2
No. R R Q
0]
83 N CH,CH(CH;), CH,CH,
S
(0]
84 N CH,CH(CH3), CH,CH,
0]
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50 CH2CH2CH3 CH2CH2 O 51 CH2CH2CH3 CH2CH\ _ 2 CL NH 52

CH CH CH CH2CH2 53 CH2CH2CH3 CH2CH2 54 CH2CH2CH3
WERBSRT6: O 55 CH2CH2CH3 CH2CHO 2 O 56 0 - NH BE(/CBB)R043164

CH2CH2 57 /L-0 CH2CH(CHs)2 CH2CH2 NH 58 y o

CH2CH( CH3) 2 CH2CHNH 2 59 CH2CH( CHa) 2 CH2CHNH 2Ex. No.

R3 R2 Q 60 CH2CH(CHs)2 CH2NH CH2 61 V 0- A CH(CHs) 2

CH2CH2 NH 62 CH2CH2CH3 CH2CH H 2 F O 63 CH2CH( CHs) 2

C}QC}trﬁ? 2
X. 3 2
No. R R Q
Ny 0
85 @z/ ~ CH,CH(CH3), CH,CH,
Table 4
Example No. Structure MS m/e
M+1)
86 509
87 511

88 493
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64 CH2CH(CHs)2 CH2CH H 2 65 CH2CH(CHs)2 CH2CHU H 2 66
CH(CHs) 2 CH2CH2 67 CH(CHs)2 CH2CH2 68 CH(CHs)2 CH2CH2
WGNSIDTis) 2 CH2CH2 70 CH2CH3 CH2CH2 L o 71 CHRCHUSH®)/R43164
CH2CH2 72 CH(CHs)2 CH2CH2 73 CH2CH(CHs)2 CH2CH2 74
CH(CHs)2 CH2CH2 75 V NH CH2CH2CH3 CH2CH2Ex. R3 R2 No.
Q 76 H2CH2CH3 CH2CH2 77 CH(CHs)2 CH2CH2 78 O= L CH2CHW
NH CH(CHs)2 2 19 C CH2CH(CHs) 2 CH2CH2

Example No. Structure MS m/e
M+1)
89 _ 454
90 464
91 482
92 457
N
0
jt
=N
\\(CHS
CH,
93 486
H
N_o -
H,C. i/ CH
T gy S
CH O =N
: el
CH,
CH,
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80 CH2CH(CHs)2 CH2CH2 81 N ) NH CH2CH2CH3 CH2CH2 82 /T

CH2CH(CHs) 2 CH2CH2 Table 3 Ex. R3 R2 No. Q 83

WO ) 2 CH2CH2 84 CH2CH( CHs) 2 CH2CH2EX. RPCTNOS2088043164
Q 85 CH2CH(CH3) 2 CH2CH2 Tabl e 4 Exanple No. Structure

M5 me (M 1) 86 509 87 511 S O 88 493Exanpl e No.

Structure Ms me (M+ 1) 89 454 90 464 N

Example No. Structure MSm/e |
M +1)
94 502
H
N/lk/o O /
H;ro Ilii
3
CH,
95 514
96 562
H
CH6 N 0
CH. —N
3 2= )
\\(CHs
CH,
97 528
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H 91 482 92 457 irvO CH3 93 486 H HC CH ogi
H3 CH3Exanpl eNo. Structure Monmie (MF 1) 94 502 Ho O

waoiehos/06376H 0 U Z N H3 CH3 95 514

v ( > CH

PCT/US2004/043164

Example No. Structure MS m/e
M+1)
98 555
99 487
H
N0
G Jz/ H
0 o a N7
O /r&
N
\\(CHS
CH,
100 459
N
0 @)
HOJK/O O Y N/CHS
BREGs
N
\\(CHS
CH,
101 500
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HoV HG!> NCH3 96 562 HHHI[ y=y N CH CH3 97
528 H CH3Exanple No. Structure Msme (M- 1) 98 555 99
\' / 30\ n/=\ BB US200H043164

wasnsieBedy LI f'-"~"\. [ [/
CH3 100 459 H N

Example No. Structure MS m/e
M+1)
102 472
0
HSC\NJJ\/O
CH,
103 488
H
N =0
?Hs o .CH
o. A _o O JNT
afesles
- A
H,C” “CH,
104 459
N
o 6]
HSCAOJK/O O / N/CHB
(T
.
CH,
105 548
H
Ctly N0
.CH
osYall
N Za)
CH, H O =N
| 4
H,.C CH,
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O\ r CH3 101 500 H H3C CH3Exanpl eNo. Structure MSmM e

(M+ 1) 102 472 H H3C CH3 103 488 H H3C CH3 104 459 H N
WO 2083@63760 _ CH3 CH3 105 548 H3C C H3Exanpl e NBCT/US2004/043164

Structure Ms me (M- 1) 106 585 CH3

Example No. Structure MS m/e
M+1)
106 585

107 430

108 569

109 541
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\ CH3 S CH3 107 430 H9 HO \

-CH3 CH3 108 569 CH3 CH3

109 541 CH3 Cf Exanple No. Structure MS mie (M 1) 110
w6 200504376629 112 563 113 577Exanpl e No. Struct PE€EUNMB04/043164
me (M- 1) 114 535 H 115 549

Example No. Structure MS m/e
M+1)
110 557
. o .
H\ 0
pesasll
=N
ey LI
CH,
CHy
111 529
O H
/l% N =0
N
et
=N
HC™ " an, O N '
\\CH3
112 ) 563
H
N__-o
_CH
S avatt
LI
N CH
Y \\( 3
N ' CH,
113 577
H
N0
0
H:,C\N/U\/O O J ‘,\!/CHS
980
N on
Z N \\( 8
P! CH,
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H 116 571 117 598 HC CHExanple No. Structure Msme (Mt

1) 118 543 119 570 120 507 r i (V YY -C CH3 121 525 H
w@khos/0dZe4 521 o O\ ( LI H3CExanpl eNo. Struct uPeT/NVRood/@43164

(Mr 1) 123 535 H CH3 NV

Example No. Structure MS m/e
M +1)
114 535
" :
N -0
_CH,
e
o0
N
=N \\CHS
s
115 549

116 571

N
o,
/ ~.
H,
117 598
N
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H3C 124 549 H\ / H3 | H3C 125 576 HO I | GL 126 549
?H3 NO HC O\ T r u H3C 127 537 Oy N O (_r H3CExanple
woOle0os86376€ct ure VS me (Mr 1) 128 542 H H3C 129PGT/BSHbH/B43164

\=J .CH3

Example No. Structure MS m/e
M+1)
118 543
119 570
120 507
N &
= o)
At .
TOCH
=N
hal
\\CHS
121 525
N
N O, 0o
= CH
= Ao O /N
N -
HSC H O N . N
Hac)
122 521
H
N0
Q .CH,
saaaeetet
1430J
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H3 - \ -/ H3C 130 563 o\ / 1 N 131 589 L N q 132 577
CH3Exanpl e No. Structure Ms nfe (Mt 1) 133 565 CH3

wQ 3eh5063v6H CH3 135 577 H N H3C 200 543Exanpl e NOT/US2004/043164
Structure Ms me (M- 1) 201 575

Example No. Structure MS m/e
M+1)
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H,C
125 576
H
N_o
o CH
Mo O SN
N =N
% OO
Z HSC)
126 549
GHy N

127 537

45



202 590 N O 203 576 204 577Exanple No. Structure MoSnie

(M+ 1) 205 607 N Q 206 621 N Q-S N'

/207 593 208

woaoedsMeIEKanpl e No. Structure MSra/le (M+ 1) PORUSDIH4/043164

210 629 211 579 212 593Table5. Eg R R Q R5 136
CH2CH2CH2OH CH2 H vV /[ | 137 CH2CH2CH2OH CH2 H

Example No. Structure MS m/e
M+1
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/ N
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.. L0 O JNTR
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& e
131 589
H
\©\ )?\/o O 2
N ’l
ARG
HSC/'
132 577
QHG IT:I{ [e)
N
HC \©\ O .CH
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138 o CH2CH2CH2OH CH2 H 139 o / CH2CH2CH2OH CH2 H 140

o/ CH2CH2CH2OH CH2 H HO' N O 141 cr / CH2CH2CH2OH CH2
wWol200406376LCH2CH2CH2OH CH2 H / -\ 143 CH2CH2CH2 OHPCHiPS1404/043164

144 s CH2CH2CH2OH CH2 H 145 o / CH2CH2CH2CH CH2 H 146

O CH2CH2CH2OH CH2 H 147 \ ~ o HCH2CH2 OCH,Eg. R1 QR

148 CH2CH20OH CH2 OCH3 149 CH2CH20OH CH2CH2 OCH3 150 o /

CH2CH2CH20H CH2 H 151 CH2CH2CH2OH CH2 S H 152 HCH2 H
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157 o/ CH2 H CH2CH(OH)- 158 o0 CH2 H CH3 CH(OH) 159
o HH CH3 160 CH2CH2OH CH2CH2 OCH3 O 161 H CH2CH2 G Pr
WA B®SOHZEH20H CH2CH2 OCH3 H H 163 H CH2CH2 OCHBRRIUQORH043164
164 H CH2CH2 O Pr 165 BnCT 0 / H CH2CH2 O Pr 166 H
CH2CH2 G Pr 167 H CH2CH2OH CH2CH2 168 H CH2CH2OH
CH2CH2 O( CH2) 20H 169 H CH2CH2OH CH2CH2 O <J 170 H

CH2CH2OH CH2CH2 0 (CH2) 20 2Me 171 H CH2CH20H CH2CH2 O

Example No. Structure MS m/e
M+1)
201 , 575
N0
O rd

202 590

203 ‘ 576

204 577
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H 172 H CH2CH20H CH2CH2 173 H CH2CH2OH CH2CH2 174 O H
CH2CH20H CH2CH2 O 175 H CH2CH2OH CH2CH2 OCH( CH3) CO2Et
waz@s0e6H CH2CH20H CH2CHZ2 Ove 177 H CH2CH2O0H B Chi04/043164
OCH2C2 Bu 178 H H CH2CH2Eg. R3 R2 0 R 179 H CH2CH2OH
CH2CH2 OCH2CO2Et 180 H CH2CH2O0H CH2CH2 O -z }

CH2CH20H CH2CH2 Q( CH2) 20ve 182 H CH2CH2OH CH2CH2

181 H

O(CH2) 3CN 183 H CH2CH20H CH2CH2 O( CH2) 5CN 184 H

, 1§ CHZ O CH2) 20Rt Shgeturle CH2CH2OH CH2CH2 - MS m/e
anz 4CN 186| H CH2CH2OH CH2CH2 Q(CH2) 6CN 187(H (M 4 1)
HP-EHREH-EHP CHE—OCH2 EN— 188 HCH2 CH2 OHCHR CHR 07

Q([CH2) ?gézNH) OEt
206 621
207 593
208 564
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189 H CH2CH2OH CH2CH2 Q( CH2) 4CO2H 190 H CH2CH2CH

CH2CH2 Q(CH2) 6CONH2 191 H CH2CO2Et CH2 OCH2CO2Et 192 H
wWo2@5R66H2CO2Et 193 H H CH2 OCH2CN 194 H H CHPCT/US2004/043164

OCH2CH20H 195 H CH2CH20OH CH2 OCH2CH2OHEg. R3 R2 Q RS

196 H H CH2 OCH2CH( OH) CH 204 197 H H CH2 OCH2CONMe2

198 H H CH2 OCH2CH( OH) CH2NWe2 199 HH CH2 OHo --N O

General procedure for Exanples 1 and 2. A m xture of
pref?%bmﬁ‘s nedi ate 1- 14 (QyR&upeol), 1Ssocyanate MBS gbe
nTYo ceS| um hydrogen car bonat e (O 5 ng) ang M+1)
t gtrar oftran—( 05 )~ was stTrred—at~Toom 60
terrpergp%re fpr 1 dg The sol vent was evapor at ed ang
the residue stirred far 8 hg @ith ethyl acetate and
3N HC . The et hyl enoved by evappration
and t he aqueous sol GNJI/fromthe sol id.
The residue was tr anol and {he
prioduct col |l ected. Exan . =‘ M5 mle 510 (MH);
1H NVR (DMBO-d 6) d 11.60 (g(\(\'rﬁ‘\ H), 8.16
(d, IH, 7.63{(d, IH, 7.53 Nd) -SYS(d | H),
7.118 (d, I1H),|6.86 (s, IH, 6.77 (¢

210 629

211 579

212 593
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IH), 4.77 (s, 2H),
(t, 2H), 2.83 (t,
wa 283/063764 4H) ,
524 (MHl);

4.68 (m IH, 3.87 (m IH), 2.98
2H), 1.85 (m 2H), 1.69 (m 2H),
1.31 (d, 6H). Exanple 2. (36% MSI/UEE04/043164
1H NV\R (DMSO-d 6) 11.59 (s, IH), 8.33 (s,
IH), 8.16 (d, IH, 7.63 (s, IH), 7.52 (d, IH, 7.17
(d, IH), 6.86 (s, IH, 6.78 (d, IH, 4.77 9s, 2H),
4.68 m IH, 3.00 (t, 2H), 2.83 (t, 2H), 1.87 (m 2H),
Fapl@s(m 2H), 1.56 (d, IH), 1.30 (d, 6H). Exanple 3. A
—suspensi on of sodium hydride (2.44 ng, 1.22 eq.) in
0.5 nL of THF was stirred under N2 as phenol

i nternediate 1-14 (20.6 ng, 0,05 nmol) in 2.0 nL of
THF-. DMF (1:1) was added dropyy se. After 10 minutes of
stirring, 2-bronopyrimdine( 1.12 equival ents)
in 0.5 nL of THF vvasaadded m xture was stirred at
60 OC for 14 hours. Tt pol ed to room
tenperature, diluted filtered

t hrough celite and con g P MRAti on was

achi eved by preparative TLCthh CH2d 2MeOH (9:1) to
afford the product (4.0 nmg, 17% (M5 477 mle (MHH) +).
Exanpl e 4. The conpound was prepared according to the

o

praocedure of anrmlg 3 using-phengl -i-pterpedi-at-e—4—14—
4g.2] chl or oBénzoxazdle; 4&hr: —pie epdative TLC (%
NMeOH | n 2); yielld 28% ME5: 516 me (M) +
Exessp) e b. | The conpoyn@HyEs,(HAPan edCHecor di ng to Hhe
pr ocedur /rRM e |3 using inte# nedi ate] 1-14 and
Z-cni o:@ni/ﬁhl azol'g; 40 hr; preparativel TLC (10%
e a.8),~yrelid 139 D31 (M) +
Eixgr?p e<® To a m}sxtur%ﬁéf/ﬁéi@%?e 3 5.0 ng, O. 01512
rm)I) and cesium carbonate (81 ng,| 5.0 e in 2.0 n
ol CN s added n-|propyl brom de (47 ul, 10.0 eq.)
unggyr | N ~SYi 1 1|l Cg,CH, AT | f 0€H4 hours, t hid
i xtufe W< di Puted with cHed fli | tered| through
delite and, concentratljed. Purification by preparative
TLGoM t h & TH d |20EEFH,CH,0H | CH; H
140 | -O~~0™~ |CH,CH,CHOH| CH, H
/\/O
a1 | O ~"0" | CH,CH,CH,0H | CH H
142 @Y\o/\/ CHQCH2CH20H CH2 H
143 | O N—"g | CH,CH,CH,OH | CH; H
144 { N~—"g™; | CH;CH;,CH,OH CH, H
145 X oY | CHCH,CH,0H | CH; H
16| (o~ |CHCHCHOH| CH, H
147 Vo H CH,CH, OCH;
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af forded the product (15.0 ny,

+.

w@er@sediree of Exanple 3 using internedi ate 1- 1BCEHDNS2004/043164
preparative TLC (10% MeOH in CH2d 2);
Exanpl e 8. The conpound was

2- br onopyr azi ne;
M5 499 me (MH) +.

56%; Ms: me 519 (M)

Exanpl e 7. The conpound was prepared using to the

prepared according to the procedure of Exanple 6 using

Exarrple 7 as startlng mat eri al .

MS me 519 (M + 1).

Sywmt esis of enot i mrer fates [[-1§ and I-19. AgS
xttrre—of —AFCH3 (866 g6 mlUI)ﬁl’n"g'C'h'l‘
m 1s §tNred at 0 0C (1 4@ was addggy
ah é4¥wll yOi n/erm[)redlé%f(?lﬁ-m 398 ng,| 1 mol ).
TTcueauiun wWas bt—i—léd*dT‘S_UUb or 48 nr-_To the
re on ggh Xt ur e was ad of and the
m jgé re M/as\gtLlSrre(d at ?ﬁﬂ?(gﬁhl%ﬂ M(:zﬁztlratl on OCH:
p r ovi ded 240 ng (63% |ofinternediate—1 (MS: 385 e
( MIBY |+, a similar te|il-19 was
pr eparied f om ©he’/ et h ﬁiﬁ%%ﬂﬁlﬂg@ﬁ vaﬁ}gze Exan'pl es
apd—10-—A-suspensi-on-ot—sedi-umhydrtede (1’;. 2122
eq.) ifn nmL of THF un » as phen
i 1t1é1 med ib8’\(/76 WG%S%T ;&{bn 1.0 nL of(ﬂ
TH~-BM—(3 &', was—added—dropwse—at—roomtrenperature:
A1 ter {10 utes stirtying, chl oroé%fnzqt hi azol e ¢f 38
nmy,152.|12 e¢.) a7 V. 5 of F was €d. |The nixture
was tucn st+rred—at 6}%@6 for—40 n urs,di IU[ed Wth
cl / | I,t\er ed|through celi d oncentratHed.
PHﬁ%ﬁcat@ by° pr epar ative TLC wit @g
A% a‘v*e’“”rforoeo Tie mono pr odufct I:xarrpl € 9 (6.0
ny A\ZS\/ 517 me @gwH) +)| argiyf he di al kyl & ed
of 4t i 1210 (60 rmy, yiel d46py (NS |651 mle
(MFAY %) EXanpl € 11. The conpound S prepared
ac di ng.-© yocedure ®f Exanpl €HP using pheibl
i ntérmedi ate 1-18 and]2-chl or obenzpxazol e;] 36 hr;
preparjati ve TLC (10% MeOH
156 | ~O~"o0" H CH, OCHj
O
157 Ao CH/Lk CH, H
2
CH,CH(OH)-
158 |  <O~"o™ ZCH(3 Yoo H
O~ H CH(OH) H
159 d o CH;
160 | -O~"0 CH,CH,OH | CH,CH, OCH;
o)
161 | prr~o SN H CH,CH, OiPr
H
o)
162 | S~yon— | CHCHOH | CHCH, OCH
H H
0
163 \/Oh/\NJLN_/’ H CH,CH, OCH;
o H H
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in CH2A 2); yield 11% Ms: 502 mle (M+l) + Exanple 12.

The conpound was prepared according to the procedure
wobkooEnesTpd e 10 using internediate 1-19 and PCT/US2004/043164

2-bronopyrimdine; 36 hr; preparative TLC (10% MeOH in

CH2CA 2); yield 25% Ms: 419 mle (M+H) +. Exanple 13.

The conmpound was prepared according to the procedure

for Exanple 3 using phenol i nternedi ate 1-22 and

1—3‘@ 0 wpyﬂ mlgl ne; SUTH', Eparatfive L (I0% MeGRF 1 n

GHZE ‘g;; yietd-53%—No—423 e (W)~ + Exanpie 14
The conpaung_wasopr epar ed cordi ngc e procedyr
flot0% arrpol\/ usi i ng E@arrpl gﬁls and | odoe{]Hane 6?11%

repat-ativeTEC {109 MeCHTTTCH2ZCHZ2) T Vi eld 19% V!

Si%{me (g/&éa\Ema/npl el 15. The Com%'ﬁéb%ag prepargﬁ,

|ng o t he procedure For Exganp ISi ng Exarrpl e

S—amy—Todomethane; 1@ nr; prepargii ve TLC (10% MeCOH

n &it—LECI 2 joyiredbd 28% MS: #59 m g CIHAB) rExanpl el
hé onpound was prepared according to the procedure

Bl S
(¢)

anpl € 6 using Exanple 13 and cycl opéntyl
r? } de; 14 hm; preparatd:}y{:}{zcg(lwm@@-lri n Wbaﬂ
|ed38°/o M5: 513 me (M+23)+ Exdnple 17| A mixture

phenol T nternediate 1-22 (17.2 |ng, 0.05 nmol),
@6$i um t bugoxi de (B3.CHyGH.CH eq. CHg(id, O(CH,),0H
ut yl ammoni um bronmi de (0.97 ng, 10 Ceq) was ni xed and

O
1ot

~To o U_"

tirred for 5 mnutes] then 1.0nL jof chl ofopyrazi ne
a%gijdded, t H8n sti rred@ﬂz@fbﬂﬂt%nﬁéﬂn@ﬂue for & <9
) nut @s _and at 90 0OC for 1 hour he mxtyre was

ool ed to roomtenperpture, excess of the
hiios opyr azi M8 was evapéiZd@& Bt |dA¢He | r esQI(GHY:01:Me
idle was diluted with CH2Cl 2MeQH- Puritication by

fepanative TLC with [9:1) CH2O 2NeOH aff orded the
pidl product ¥11.0 ny| \IRCHSAY MILE@EH3| M e gW}
O

3T S003=s0

172 H CH,CH,OH | CH,CH, AN
173 H CH,CH,OH | CH,CH, oJ%
174 Q
H CH;CH,OH | CH;CH, o\/\,ﬁp
0O
175 H CH,CH,OH | CH.CH, OCH(CH3)CO,Et
176 H CH,CH,0H | CH,CH R o
2 2 2 2
OMe
177 H CH,CH,OH CH,CH; OCH,CO,tBu
178 H CH,CH 0
" . oA
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Exanpl e 18. The conpound was prepared according to the

procedure for
whreasioaps 14 hr;

yield

38% Ms: 479 m

e (M) +.

Exanpl e 6 using Exanple 13 and butyl
preparative TLC (10% MeOH i n BHRCER)DS/043164
Exanpl e 19. The

conmpound was prepared according to the procedure for
Exanpl e 10 using Exanple 13 and 2- propyl

preparative TLC (10% MeOH in CH2d 2);

brom de; 60
yield 10%

hr ;
A

5 e gV +

Ixanmpl @220. The

CQTO

und was R°

g,
pa

W

—accordirmg”
Exanpl gy 13 and
preparat|ve TLG

the—procedu

2- oOPYy!
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| et
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V)
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H2Cl
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B3Py
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(Mt ) + Exany
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l e 23.
eldr(dlF
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o~ C
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15

20

10 eq) followed by al um num chl oride (93 ng,
The reaction was stirred at

10 eq).
WOI@s063Jh4 .

wat er and a few drops of

0.7 mmol ,
roomtenperature

The reaction m xture was concent r aPE€TIUS2004/043164
IN HO were added to the

resi due and the m xture was extracted with nethyl ene

chl ori de.

with sodi um sul f at e,

fii 1 i 0

S

The conbi ned organic extracts were dried

the drying agents renoved by

o] ventRi\Nas rgnov

D)

RS

atTom:
o

Pol [ met

fhe—crud
| ene ch
C eluti

M XTUre wWag
ori degand pU
ng with 10%s

aissot
ri d

gd—n

Dy
t hanol / hePhCﬁ 293 éOH)Cﬂon

ative
Ul

C de—The
iy

ene chl

desirted

ride/ mef hanolg filte
ed funnel,

and c

Hand Was col

oncent r at ed.

T ected,

regdpt,hr ¢
The sam

Stirred with

bugh e

ol e was

%ﬁONNEZ

NG

=R

—8070C under nigh v
Exanplg 26. Th
1l descri bed for

cuum overni g
P conpgund wa
Exanpl e 25. N

ht. MS |
S QEBpal

me 451

S me 488 (

@tl%‘ﬁl—;@{)CHzNMez

Xanple 27.

8 Sonehe

0)
2
follo

To the

N
nitrone
r bonyl

ved by addition

et hyl 1 nterng
I hane {5 )
chl oride (75
pf _al um num

di ate 11

waggpdd
mgﬁm

23- 1
ed

hl ori de

(25ﬂg

olo)ﬁﬁmo

(94rm 0]

n small

mmol, 10 eq) i The reacti on m xt ure
was stirred at room tenperature overni ght. The
reacti on was then concentrated,stirred with water and

{5&%?5%&%;%% #F??@(n1 gladded The product was

ssol ved i n nethyl ene
C hI or Adaixmet lmﬁph)énoamiermﬂ:mate Bid Hin)nmmdr)altso%@natE@ 05 mmol.),

| ut th 10% h t h hi
Rt BB irRr TR0 LA CEPERTEGAR ) WEER e gared ot oom
dtlgx@/ 0L BAN g'he tsf)lvlsﬁte\ﬂ%%vaﬁélgte@%ﬂﬁ &Y fediti88 stirfdtEfor 8 hours with

r}% e was drie under vacuum overni ght. M
anhgl at6iatd i IN HElaFipd atbyl28ed® wasrremovedhy evRpositiog 2pf éhe aqueous

TETRALC R E AR —-—

Bfdddoicoligdibale Wit h AlClI 3 or FeC as catal yst.

portions.

Example 1. (26%) MS m/e 510 (M+1); 'H NMR (DMSO-dg) 8 11.60 (s, 1H), 8.33 (s, 1H),
8.16 (d, 1H), 7.63 (d, 1H), 7.53 (s, 1H), 7.51 (d, 1H), 7.18 (d, 1H), 6.86 (s, 1H), 6.77 (d,
1H), 4.77 (s, 2H), 4.68 (m, 1H), 3.87 (m, 1H), 2.98 (t, 2H), 2.83 (t, 2H), 1.85 (m, 2H), 1.69
(m, 2H), 1.52 (m, 4H), 1.31 (d, 6H).

Example 2. (36%) MS m/e 524 (M-+1); "H NMR (DMSO-dg) 11.59 (s, 1H), 8.33 (s, 1H),
8.16 (d, 1H), 7.63 (s, 1H), 7.52 (d, 1H), 7.17 (d, 1H), 6.86 (s, 1H), 6.78 (d, 1H), 4.77 s,
2H), 4.68 m, 1H), 3.00 (t, 25D, 2.83 (t, 2H), 1.87 (m, 2H), 1.72 (m, 2H), 1.56 (d, 1H), 1.30
(d, 6H).

Example 3. A suspension of sodium hydride (2.44 mg, 1.22 eq.) in 0.5 mL of THF was

stirred under N as phenol intermediate I-14 (20.6 mg, 0.05 mmol) in 2.0 mL of
THF:DMF (1:1) was added dropwise. After 10 minutes of stirring, 2-bromopyrimidine
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25

30

Exanple 28. M5 nfe 423 (MHl) Exanple 29. M5 nie 465
(MH) Exanple 30. Ms nfe 479 (M+l) Exanple 31. Ms me

wd2Ws506476) Exanple 32. M5 nie 463 (MH ) Exanpl BCBBS200B043164

me 509 (Mtl) Exanple 34. M5 mle 481 (M+l) Exanple 35.
M5 mle 530 (M+l) Exanple 36. M5 me 495 (Ml ) Exanple
37. M me 479 (MHl) Exanple 38. M5 me 574 (M)
Exanple 39. M5 nie 481 (MH) Exanple 40. M5 nie 481

@gﬂ*&%wﬁ?@%ﬁ s) 1'}{% 8 GOBE Wtk haderamRé ehiddre W iﬁrféd at 60 °C

43. M5 mle 536 (Mrl) Exanple 44.
for @4 Hahrs ( I\Zlhe)mEmmMas cdﬁled mqwtreteﬁmra(ch Jiluschyyph @I—Ipéllz/l\/IeOH

MS me 5

Bercrond SHs P BRI P S e S B0 (AR § b Ralive TLC
@-ﬁﬁ‘@i 1P%e0f 0238 'affbﬁfjthé Fdab 0@ Phg 3t S: 477 m/e (M+H
| Nt er Med at ei:p(- 23- 2 (25 rrg,9 0. Otg(?lrQ rrrgrol’})]}{nlqu:&I ( "
Example 4. The compound was prepared according to the procedure of Example 3 using
phenol intermediate I-14 and 2-chlorobenzoxazole; 40 hr; preparative TLC (10% MeOH
in CH,CL,); yield 28%; MS: 516 m/e (M+1)".

Example 5. The compound was prepared according to the procedure of Example 3 using
intermediate 1-14 and 2-chlorobenzothiazole; 40 hr; preparative TLC (10% MeOH in
CH,CLy); yield 13%; MS: 531 m/e (M+1)",

Example 6. To a mixture of Example 3 (25.0 mg, 0.052 mmol) and cesium carbonate (81
mg, 5.0 eq) in 2.0 mL of CH;CN was added n-propyl bromide (47 ul, 10.0 eq.) under N.
After stirring at 90 °C for 14 hours, the mixture was diluted with CH,Cl,, filtered through
celite and concentrated. Purification by preparative TLC with 95% of CH,Cl,/MeOH
afforded the product (15.0 mg, 56%); MS: m/e 519 M+D*.

Example 7. The compound was prepared using to the procedure of Example 3 using
intermediate 1-14 and 2-bromopyrazine; preparative TLC (10% MeOH in CH>Cl,); MS
499 m/e (M+1)",

Example 8. The compound was prepared according to the procedure of Example 6 using

Example 7 as starting material. MS m/e 519 (M + 1).

Synthesis of phenol intermediates I-18 and I-19.

A mixture of AlCl; (800 mg, 6 mmol) in dichloroethane (8 mL) was stirred at 0 °C as
EtSH (1.40 mL) was added and followed by intermediate 1-41 (398 mg, 1 mmol). The
reaction was stirred at 50 °C for 48 hr. To the reaction mixture was added 5 mL of IN

HCI and the mixture was stirred at rt for 0.5 hr. Filtration provided 240 mg (63%) of
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CH2d 2 (5 nL) was added isopropyl chloroformate (1.0 M
in toluene, 125 nli, 0.125 mmol) and pyridine (20 ni,

wa@204/063mpl ). After stirring 3 h at room t enpePer/Us®N4/043164

the resulting precipitate was filtered and dried to
give 28 ng (91% of the desired product. 1H NWR

(DVsO-d6) d 9.51 (s, IH), 8.85 (s, IH, 8.36 (s, IH),
8.08 (s, IH), 7.61-7.49 (m 2H), 4.98 (m IH), 4.68

%?‘eggg%i')clte Iﬁf(ﬁ% '@888%'?’96 (MBe F})fiﬁ By a sﬁﬁﬁar rﬁetﬂ&i {foRermetidate 1-19 was

1729 (m 6H), 0.89 (m
prtParedBofthe ety N detjvatitixanpl e 51. M5 nmfe 458 (M +
H). Exanple 52. MsS nle 486 (M+ H). Exanple 53. Ms me
472 (M + H). Exanple 54. Ms me 476 (M+ H). Exanple

%am]g% %fde f(g%& g\%gé'n%wen %f?gﬂi(ﬁl%lﬁ Ey(ﬁﬁie (WZ%% el4f5$;ecf MnJO 5 mL of THF

&%stﬂdd-lunﬂ&r NExsaphehel 15&nnh‘,$at¢ﬂels4@é §(mE~0. Rnmedy ghﬂ}pénL of

”FB{F I@@g%ﬁé évgg a«gc%lvg qﬂa}_%w;é% at n&netegw@ra@%%@tgr g@ .Irﬁ%ges n@tlemng, 2-
é@grol(\%n%?t@azolamfel 84, egxlyr?h 015211% %@ TaH v;#r?d'ﬁddeb(ﬂ’(mhe(ture was
tHen stirred at 60 °C for 40 hours, diluted Wlth CH2C12/MeOH flltered(through celite and
concentrated. Purification by preparative TLC with (9:1) CH,Cl/MeOH afforded the
mono product Example 9 (6.0 mg, yield 6%) (MS: 517 m/e (M+H)") and the dialkylated

product Example 10 (60 mg, yield 46%) (MS: 651 m/e (M+H)").

Example 11. The compound was prepared according to the procedure of Example 10 using
phenol intermediate I-18 and 2-chlorobenzoxazole; 36 hr; preparative TLC (10% MeOH
in CH,CL); yield 11%; MS: 502 m/e (M+1)".

Example 12. The compound was prepared according to the procedure of Example 10 using
intermediate I-19 and 2-bromopyrimidine; 36 hr; preparative TLC (10% MeOH in
CH,CL); vield 25%; MS: 419 m/e (M+1)".

Example 13. The compound was prepared according to the procedure for Example 3 using
phenol intermediate 1-22 and 2-bromopyrimidine; 30 hr; preparative TLC (10% MeOH in
CH,CL,); yield 53%; MS: 423 m/e (M+1)".

Example 14. The compound was prepared according to the procedure for Example 6 using
Example 13 and iodoethane; 14 hr; preparative TLC (10% MeOH in CH,Cl,); yield 19%;
MS: 451 m/e (M+1)".

Example 15. The compound was prepared according to the procedure for Example 6 using

Example 13 and iodomethane; 14 hr; preparative TLC (10% MeOH in CH,Cly); yield
28%:; MS: 459 m/e (M+23)",
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Exanple 68. To 25 ng (0.045 mol ) of the
N- p- ni trophenyl internedi ate was added 500 mi

woOR@sPeI7T64i nyl et hanol . The reacti on was stirreBCHUSI000043164

tenperature for approximately 5 hours, diluted with

met hyl ene chl ori de, washed with water/brine and dried

over sodium sul fate. The crude product was purified by

preparative TLC eluting with 8-10% MeOH CH2CI 2. The

pure product was collected, stirred with solvent,

filtered, and concentrated. The sanple was dried at 80

Eﬁﬁ.‘mphdkff The gbmpeud was [repApdRa(CDMBTE tisthe gr@edare fer Example 6 using

8.77 8. 10

Epxpynple] %@d(%dqppmyl ér%('«‘f‘( e hmfepai‘a%e fﬂ? %‘% RdHt g CECLa;
byt 2. 78 (m 2H), 2.41 (m 4H),

ygﬂg%m&?%{@ﬁo (n% 10H). MS me 541 (M ). Exanple

67. The conpound was prepared by the net hod descri bed

et ETP S o BRePRift 129807 Bl USBHIER) B -

b?%xuﬂéfm Q%bp') RS- mﬁﬁwnﬁﬁbfmdam D ehgloH6ed)bess mixed
' e”'68 Using the N p-nitrophenyl interneda

and elmmacpgar Sohingiesythen h&mal of gorApyrazw Wamadged, E&%{hisar@?l at room

70. St J t e

e 5o SRR 190ak erbOLEL R e o room

t&ng&gtufé eR®s3 oﬁDthK/g cﬂbﬁﬂyﬁﬁﬁk&ﬂﬁd e\ap ; gﬂ::lfdajféax(cBﬂnéfreﬂy ting residue was
In was heat e (0]

dﬂuteéwlﬁeﬁ%{zwag\’[@%B@#lwoP BY RESPEAp 3@&? Wgﬁ ?%Ab&%ﬁ&z/MeoH

TR SR i S v

I\/gSO4 filtered, and evaporated. The resulting resi due
e 8 e e 550 T SR b Sl B

%h@%pi? %%%Nw%nﬁ@% B; ﬂe&gﬁgg(ﬁc (i MGt 11§ ¢H,CL);

VIeldB8%: MS:1479 neqMBILY* 7. 41, IH, J= 8 8), 6 01 (s,
IH), 4.84 (s, 2H), 4.62 (q, 2HJ71)396(s,3H),
3.55 (t, 2H, 8.0), 3.01 (t, 2H,

Example 19. The compound was prepared according to the procedure for Example 10
using Example 13 and 2-propyl bromide; 60 hr; preparative TLC (10% MeOH in CH>Cl);
yield 10%; MS: 465 m/e (M+1)".

Example 20. The compound was prepared according to the procedure for Example 6 using
Example 13 and 2—cyclopropylmethy] bromide; 14hr; preparative TLC (10% MeOH in
CH,CLy); yield 5%; MS: 477 m/e (M+1)",

Example 21. The compound was prepared according to the procedure for Example 6 using

Example 13 and 2-cyclopropylmethyl bromide; 14 hr; preparative TLC (10% MeOH in
CH,Cl,); MS: 507 m/e (M+1)".
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J=8.0), 1.55 (t, 3H, J=7.1). M5 nle 538 (M+ H). Step

2: A suspension of the carbonate internediate (52 ny,
wOZo0d06d7%4 i n THF (2 nmL) was treated wi th pyrroPCTURE04/043164

(20 uL, 227 unol). The m xture was warned to 40 OC for

2 h. Solvent was renoved by rotary evaporation, and

the residue was extracted into CH2A 2 and washed wth

di l ute aqueous NaCOH. The organic | ayer was dried over

I@%a;&bc}é 22 fid @nfbund s %Ye%ﬁ%@&:&ﬂdm-éh@ t}‘ié?ﬁf%édu&gfor Example 6 using

r ue was purifired by triturating with water

Btimpad3 end e;pb(x@l hrommidd; )prepaF4tivi TLEDAI0%, 1\/112)018 118@%(2@,2) MS: 493

| H) 755(d IH J=2.1), 7.40, (d, IH J=8.8), 7.26,

i MDD 6.01 (s, IH), 4.78 (s, 2H), 4.57 (q,

2H, JIL) 395(33H) 3.65 (t, 2H, 7.0), 355345

(m 4H), 2.99 (t, 2H J=7.0), 2.02-1.96 (m 4H),

Etam8ei23 JERe dompdvBd wae pacparegvcaoriing teshmprogednre fqvﬁxmle 6 using

SR et st PRk PR L G bl e EAATRASS 451 e

%1&) of the amne internediate 1-29-1 in 2 nL
2/12.6 m pyridine was added 28 ng (0.156 nmol, 3
eq.) nicotinoyl chloride. The reaction was heated to

e al i AR ol bR SEh e b for Brample 6 using

Ekérﬁlf% ad 204 fl-brdhe-BeUiethasy i aken prq@aramvemmwe@aﬁm
pur| i ed on preparatjrve TLC eluting with 10%

Je product was col |l ected and dri ed
at 80 0oC under hi gh vacuum 1H NMR (DVsQd 6) 10.53 (s,
IH), 9.18 (s, IH), 8.79 (s, 2H), 8.40 (m 3H), 7.83
EﬁamIaH)ZS To 85:5(0.0HmmSl) BBth(erN ethly)) intetmediages]- 2:2-|5H)m ng:tigiene

( lgnd@mewjhanan}aﬁ%;%@b) i 21y ég%ﬁde?gljﬁgé}ﬂ‘ Og%PrtJéDé@ M 0.7 munol,
g@]ecsbgd l?]\{v%cf {2{% gﬁg}ntu?lﬁ Eg)?lgg ((j&ja%l 0§ rx#}ﬂolt 26 P PIIRIAEAGRHOR was stirred
at room temperature overnight. The reaction mixture was concentrated, water and a few
drops of 1N HCI were added to the residue and the mixture was extracted with methylene
chloride. The combined organic extracts were dried with sodium sulfate, the drying agents
removed by filtration, and the solvent was removed by evaporation. The crude mixture
was dissolved in methanol/methylene chloride and purified by preparative TLC eluting
with 10% methanol/methylene chloride. The desired band was collected, stirred with
methylene chloride/methanol, filtered through a fritted funnel, and concentrated. The

sample was dried at 80 °C under high vacuum overnight. MS m/e 451 (M+1).

Example 26. The compound was prepared by the method described for Example 25. MS
m/e 438 (M+1).

Example 27. To the N-ethyl intermediate I-23-1 (25mg, 0.07 mmol) in nitromethane (5
mL) was added 2-thiophene carbony! chloride (75 pl 0.7 mmol, 10 eq) followed by
addition of aluminum chloride (94 mg, 0.7 mmol, 10 eq) in small portions. The reaction

mixture was stirred at room temperature overnight. The reaction was then concentrated,
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Exanple 75. Ms nfe 496 (M+ H). Exanple 76. M5 mle 480
(M+ H). Exanple 77. M5 mie 491 (M+ H). Exanple 78.

woB0si06e37401 (M + H). Exanple 79. M5 mle 510 ( M@T/H$2004/043164

Exanple 80. MS nmfe 494 (M+ H). Exanple 81. M5 nie 481
(M+ H). Exanple 82. Ms mle 495 (M+ H). Exanple 83.
The conpound was prepared using the N-sc-butyl
internediate 1-36 and 2- thiophene carbonyl chloride

BrrddWith ®aes ahd fo@\ﬁ @%ﬁs&,fdes SIG1 gl ﬁ&tfedEXﬁ@pﬂodu&ﬁvasl\zﬁllected by
me 495 (M + H). npl'e 84, The conpound was_ prepare

fiiratign dissokyeddn nmlnxlenq Fhderdsirmethanal png ahatied by p@earaﬁue TLC

i %%]1%21 %kh%ﬁgp#é@%gﬁ%@é jﬁé’@éx%%& afEREL LARGeq, stirred

GQINRAt A eNESh1 B @Pae nols fihgrel N dicohentratkida e kadPlebyas dried at 80
t he general procedure described for Exanple 13. M5 nfe

4G andev vaceym o@emighsl MBmoleddi(M+A)-f or  Exanpl es 136- 140.

A solution of diol internediate |I in the appropriate

al cohol (0.05 M in a seal able glass reaction tube was

aldefies 2BRDGI Y bfe@afe@ wfiigdhd genkra Qibtiod desifﬂﬂlﬁedfteﬁﬁkarﬁple 27 using
tube was flushed with nitrogen and seal ed. The

theceppiapniairi Malleyé ivemnadése &4 mdsmte@@rwo%mtcf@enﬁe il AlCl; or FeCls

noni tlorted for loss of starting material by HPLC. Upon
?fﬁ?@?lon of the reaction the m xture was cooled to

room tenperature and poured into ether. The -

%mem@ltate that fornmed was collected by filtration
28 iINY nHg 42 M- 1¢hr onat ogr aphy or ~ preparati ve

Example 29. MS m/e 465 (M+1)
Example 30. MS m/e 479 (M+1)
Example 31. MS m/e 495 (M+1)
Example 32. MS m/e 463 (M+1)
Example 33. MS m/e 509 (M+1)
Example 34. MS m/e 481 (M+1)
Example 35. MS m/e 530 (M+1)
Example 36. MS m/e 495 M+1)
Example 37. MS m/e 479 (M+1)
Example 38. MS m/e 574 (M+1)
Example 39. MS m/e 481 (M+1)
Example 40. MS m/e 481 (M+1)
Example 41. MS m/e 608 (M-+1)
Example 42. MS m/e 588 (M+1)
Example 43. MS m/e 536 (M+1)
Example 44. MS m/e 520 (M+1)
Example 45. MS m/e 509 (M+1)
Example 46. MS m/e 592 (M+1)
Example 47. MS m/e 550 (M+1)
Example 48. MS m/e 550 (M+1)
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TLC on silica gel using ethyl acetate or a m xture
ethyl acetate and hexane to yield the pure products.

wab@sied7bow ng Exanpl es were prepared. Exanpl ePABE6S200a043164

solid (58%yield). 1H NMR (CDCl 3 300 MHz): d 2.03 (m
2H), 2.13 (m 2H), 2.40 (m 2H), 3.56 (m 4H), 3.72
(m 4H), 4.37 (s, 2H), 4.71 (s, 4H), 4.89 (s, 2H),

6.12 (s, IH), 7.34-7.62 (6H, m, 7.99 (s, IH, 9.53

£lambleddo. MBS GESEI0 (vikg) 510 (M) +; Exanple 137. (71%
yleld) IH NMR (CDO 3, 300 MHz): 6 1.97 (t, 2H), 3.61

(t, 3.79 (m 4H), 4.14 (s, 2H), 4.41 (m 4H),

?:ﬁ?m&%sﬁq) Y 3 sgge{ sol‘uﬁ?,‘3 2 -awgn 13te§1?1ﬁbilla@l\;§97%§§ gxggs? 0649 mmol) in
@?'ﬁ\"\/ﬁ'\(?é%% was@z’@lﬁecﬁ ISNPM%/F ehI&X)??’inaﬁé A3BM ink8ee, QQQ)»L 0.125

, 2.01-2. 22 (m
dihol) chﬁﬁyr(dme (IZBDM,L 9 A7 rumpl)2 H)fter Smﬁmg(jh atzlrbpm t@mg@rature, the
(m_2H),

zpsgbmgg)recmq)ate \gaq)fﬂte(rgd apq.ﬁlrlecgto%ve}(_% mlg,_q; %%s nhgge egiged product. 'H

(R TPsaih 491 g T, £s88, 08 4.4 o MR & 11t .618849 (.

vHx ) 4. 981(nl 19{5) (1'68 (Q'ﬁH) 2.504m( 3E), 3t86, (s BB 3 (485, (HQBHQ) B838m, 2H),
28%‘111( A, 1|~§9 m@@ @§9 (MHM%@@‘%&@ 7.48 (d,

IH), 7.63 (d, IH, 7.69 (d, IH, 7.94 (s, IH, 8.55
(s, IH, 9.46 (d, IH; MS (ESI): me 473 (M) +
Examplecs 11405 noé #5uit-+eH30l i d (25% yiel d). 1H NVR (CDCI

R T I R I PR Tk
%'i'ﬁr&lp%d%s I\&E‘hﬂéwﬂ(lﬁ-ﬁﬁ (s, 2H), 7.23-7.43 (m 2H),

7.62 (d , 7.70 (d, IH, 7.89 (s,
Ebd)lmpEMMSm/bH%(M%H)(d IH); General Procedure B

a e -14 I eal ed reaction tube, a
%@%kﬁoﬂéﬁ?%@zwﬁ ntermediate | (1 equival ent)
maﬁFny@r Mg%ﬂ@qu?qugt)e al cohol or nethyl ene
chloride or chloroform containing the appropriate
Example 57. MS m/e 500 (M + H).

Example 58. MS m/e 486 (M + H).
Example 59. MS m/e 486 (M + H).
Example 60. MS m/e 472 (M + H).
Example 61. MS m/e 472 (M + H).
Example 62. MS m/e 536 (M + H).
Example 63. MS m/e 490 (M + H).
Example 64. MS m/e 506 (M + H).
Example 65. MS m/e 550 (M + H).

Example 66. MS m/e 486 (M + H).

Example 68. To 25 mg (0.045 mmol) of the N-p-nitrophenyl intermediate was added 500
ul N-piperidinylethanol. The reaction was stirred at room temperature for approximately 5
hours, diluted with methylene chloride, washed with water/brine and dried over sodium

sulfate. The crude product was purified by pfeparative TLC eluting with 8-10% MeOH/
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al cohol, at roomtenperature was added trifl uoroacetic
anhydride (1-2 equiv.) slowy. The tube was fl ushed

WO/ 063764 ogen and seal ed tightly. The m Xt ur eP@EES2004/043164

stirred at roomtenperature for 1-2 hours then heated
to 80 OC for 2-60 h and nonitored for disappearance of
starting material by HPLC. Upon conpletion the
reaction was allowed to cool to roomtenperature,

CHHCENThaphekt Rbehctak edlldepedbytintat With kbivertafiltdrgd tdne concentrated.
residue with ether and collecting the resulting

‘Peeszinyilt are db9d i 80; Cauridenhigh v aeyumn. AL NMR G?Mtsﬁbds) §9.80 (s, 1H),

ﬁﬁggﬁﬁ@s%? Gl R b Py TP EE D (il By 10478

1 YUioath, @91)\'\3 6 (@erz ™ (ﬁlmzmr(ﬁmmgr sphy 6!91') 1 40 (m, 10H).

ica gel using éthyl acetate or a mixture of ethyl
MSehMiélla(Wlhexane The foll owi ng Exanpl es were
prepared. Exanple 141. Light yellow solid (17%yield).
1H NWVR (DMSO-d6, 300 MHz): d 1.93 (m 2H), 3.45 (m

ﬁ@m%lé 698 Tﬁqé coﬁhb&»und“wﬁs\?pré%arec?bf) thedn&fod Eﬁtschb&d fof BRBmple 68 using

7.33-7
mH)N pmmaaf(edyl xma)meckat@:and l\fmyre:@hdlmdytharrolglﬂs(rg/e ﬁ(2|%)(M+1)
8.55 (s, IH), 9.47 (d, IH),; M (ESI): me 487 (M) +,
509 (M+ Na)+. Exanple 142. Pale yellow solid (26%
Ek?ﬁhgk 691 HthMinb&Bﬁ @a@@@pz%ﬁby thel mél‘Bocﬂ descBbbd fo2 Example 68 using

m 3.56-3
énﬂ)N-pml@@t(enyl 12mpned:21fsan@§ pmh%nﬁathe%ol Mﬁ)mp%‘i(f‘%ﬂ\%l)
7.20-7.50 (m IH), 7.56 (d, IH, 7.69 (s, IH)),
9 48 (d, 1H:; M5 (ESI): me 517 (M+) +, 539 (M-Na)+.
Eg0143. Orange residue (21%yield). 1H NMR

E r[T)]NS %Bdeg 1332151‘[%(/)('_'2“116@{1;&%@%2341&1 eémegeaée’: &ggiélgr%ngf t h’er21c'>150

?\ dﬁ?gﬁ éf)ﬁ ];lilfg-% (?Qégi%%_g Szgﬁ%moﬂa&ﬁ? éétféf)g&??l c%;ﬁ?on?téb(?‘rﬁ mg, 1.03

Amtd) ind)MIFH ;mIVBy §sHBlajed tonl 80 32 Sor(20h.) Selverﬁmmtmoﬂwby rotary
W?Eaugrrl %rrl]cg g'le?r%léi d 9% @Qteg Mtoiﬁs{ wRarggws qﬁeg QV'_bh aqge% NaHCO:;.
iy oé'ﬁpuc ]gye'iS vk Wied Bl)/er Mgé@;, fiMeredtind é’vagéra(eﬂ. The resulting residue
was purified by column chromatography (silica gel, 3% MeOH in CH,Cl,) to afford the
carbonate intermediate (156 mg, 56%). TH NMR (CDCl5) § 8.86 (s, 1H), 8.34 (d, 2H,
J=9.1), 7.69 (d, 1H, J=2.1), 7.53 (d, 2H, J=9.1), 7.49, (d, 1H, J=8.8), 7.41, (d, 1H, J=8.8),
6.01 (s, 1H), 4.84 (s, 2H), 4.62 (q, 2H, J=7.1), 3.96 (s, 3H), 3.55 (t, 2H, 8.0), 3.01 (t, 2H,
J=8.0), 1.55 (t, 3H, J=7.1). MS m/e 538 (M + H).

Step 2: A suspension of the carbonate intermediate (52 mg, 97 umol) in THF (2
mL) was treated with pyrrolidine (20 uL, 227 umol). The mixture was warmed to 40 °C
for 2 h. Solvent was removed by rotary evaporation, and the residue was extracted into
CH,Cl; and washed with dilute aqueous NaOH. The organic layer was dried over MgSQOa,
filtered, and evaporated. The resulting residue was purified by triturating with water (2 x
1 mL) and ether (2 x 1 mL). 'H NMR (CDCls, 8) 8.86 (s, 1H), 7.55 (d, 1H, J=2.1), 7.40,
(d, 19, J=8.8), 7.26, (d, 1H, J=8.8), 6.01 (s, 1H), 4.78 (s, 2H), 4.57 (q, 2H, 1=7.1), 3.95 (s,
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2H), 4.52 (s, 2H), 4.72 (m 4H), 4.88 (s, 2H),
7.33-7.39 (m 2H), 7.47 (d, IH, 7.66 (m 2H), 7.88

WO 20051068764 8. 57 (s, IH), 9.46 (d, IH; M (ESI)PCTS2062643164

(M+l) +. General procedure C for Exanples 145-156: To
a well-stirred suspension of the CH2CH i nternedi at es

I, I'l, or IPin 7 nL of nethylene chloride were added
sequentially trifluoroacetic anhydride (5 equival ents)

anyl @AY 7.0p8 BB Angn (B1eAPo &, 281, 0<7 .6y 3.0290e6 (18 4¥0) 1.53 (¢,

at nosphere. The resulted suspension was stirred at
ol BaEr mfad® @drt BB). hour s and the | ow boiling
solvents were renoved under vacuum A stirred sol ution
of this tritrifluoroacetate internediate in an

Egﬁﬁggnilaq\@s@ygqbg)tMAaER_heat ed to 80 OC for 6-48 hours
in an oil bath. Gradually, the heterogeneous reaction

Fikample&2b M mre H8HenBdus. Wien no starting materi al
bser I reaction m xture was worked
ﬁgéﬁﬁeﬁghﬁgﬁltﬁﬁg@oﬁ%m in l/acuo. XTﬁe resisdues was
purified by either triturating with water or ether or
|t tively, flash ch t h . tj)
Bramele s Sraboes EH0? BRODIof tRATBER TG E D Lok Ble
{ ] ot [\e,;
Ci e N pAEIa R OB g iy o T
24k tior2wRShdatad toH), °C3for 3 hf,mookeHi)te rehmd Benfiperatid) conpemated, stirred
%v?tbg:%};,)qa an%i_tbsme? so(;l{&‘gg% ' ’tergq_gf%. %ﬁgr 8&%}?‘&"3“’%9}1(:621] 195’ ggé!l(:ll)ﬁ(‘]llzfl\/leOH and
e o . ; :
H%_ff]%d %rﬁérfg}%'a?mgl%l%xﬁl with 169 MOGHIEFIOL,. Thepdte broduct was

npl e 146. Light orange solid
¢ SfecBdrmd dFiéday B PA under i givRCEDSCHISMRIAIMER:Ys) 18.53 (s, 1H), 9.18

: 4 1. 2
b S 008 e . AR, e e, 20,
3780 38k i St 2, L iy, MEEyConiarty
7.90 (d, IH, 8.53 (s, IH, 9.47 (d, IH,; M (ESI):
gxgmgl%% 7 g-l\g%l xzrerg prepared by the method described for Example 74 using the

appropriate amine intermediate 1-29 and acid chloride.

Example 75. MS m/e 496 (M + H).
Example 76. MS m/e 480 (M + H).
Example 77. MS m/e 491 (M + H).
Example 78. MS m/e 491 (M + H).
Example 79. MS m/e 510 (M + H).
Example 80. MS m/e 494 (M + H).
Example 81. MS m/e 481 (M + H).
Example 82. MS m/e 495 (M + H).

Example 83. The compound was prepared using the N-sec-butyl intermediate I-36 and 2-

thiophene carbonyl chloride by the general procedure described for Example 25. MS m/e
495 M + H).
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Exanpl e 147. Pale yellow solid (31 ng, 54%yield). 1H
NVR (DMSO-d6, 300 MHz): d 0.05 (m 2H), 0.49 (m 2H),

wa206/063m4 IH), 2.79 (m 2H), 3.82 (m 5H), 4.6BCT/IE2004/043164

4H), 4.79 (s, 2H), 4.97 (t, IH), 6.80 (d, IH), 6.89

(s, IH, 7.46 (d, IH, 7.65 (d, IH, 7.87 (s, IH,

7.89 (d, IH, 8.36 (s, IH; M5 (ESI): nme 483 (M) +.

Exanpl e 148. Pal e orange solid (12.4 ng, 24%yield).

1H NV\R (DMBO-d6, 300 MHz): d 2.79 (m 2H), 3.12 (t

2H), 3.30 (m 2H), 3.72 (t, 2H), 3.82 (m 5H), 4.65
Erample)84. AL h?@o(rsaou@d—l)v,as prep@ded gsing e Naeopunl mdgzgle intermediate I-

g§|)and éqg@y[%lﬂorp% l’g)y e Zggn%_%l; prpgﬁcf%lr%_ﬁ%sgn%%i for E?am%ﬂes?é. MS /e 479
gngﬁFn) 8.39 (s, IH; M5 (ESI): nfe 539 (M) +.

e 149. Pale yellow solid (42.6 ng, 57%yield).
1H NI\/R (DVBO-d6, 300 MHz): 2.55 (m 2H), 2.80 (t, 2H),

%ﬁgrgplg‘ggo%?%’cogﬁ%gnéwg%pﬁamé H?mg gl’?dfg E‘%JEdlé 1335‘ B}é@e general

i;ﬁ)cedtdf% dest1iB6d f& Exlahbple 73 63S e 417941M “H88 (s, |H),
, ITH), %I\/IS ESI): me 489 (M) +,
Sieper mqagdureé@nﬁw@nmls@ H#dw-tan solid (77% yiel d).

%o'?'wn&g'ﬁf(?lﬂ?mé’iﬁ% g’?%%xe ag%r%)aat% r&}lcéa?xlgl) (. @&3 ir Mglable glass

tscti@ube 4va6 4ddiéﬂ, cadiphorsélfébic (atmd (Il-l)aquﬂv P ZT'{esrea@idh, tube was flushed
7.32-7.45 (m

49 (d, 77
WithJiragen apgl sexde %4T}(xesrea¢tpbn migt ? eqltpg to &é‘% @226 h and
A L M TS T S
Al tureSwaBcdpled 8 kpom4erbperbtsre &id)poudedibto eher2 Hhe piecipitate that
%cpr%ne%;ga:g 2?5 lgc%eq( l%_U fi?Qti’?B gtl&,s rétﬁ%d gy!;?l@sé‘l?c'(hgc?rh{tpér%pé%bpreparaﬁve
([iC M’Dlilcag%eq’ %SIQ%etHyﬁiceteN@oﬁ Eﬁlituré"@t L@Q@tafe“ﬂhld)hexane to yield the
NVR ( DMSO- d6,

IFfow solid (699

30& pbb&@cts Hh&f(ﬂk}»ﬁn@ﬁx@mplesmare Izegme@m IH), 3.38-3.50
(m 4H), 4.51 (s, 2H), 4.61 (s, 2H), 4.72 (m 2H),
4.89 (s,

Example 136. Tan solid (58% yield). 'H NMR (CDCl;, 300 MHz): § 2.03 (m, 2H), 2.13
(m, 2H), 2.40 (m, 2H), 3.56 (m, 4H), 3.72 (m, 4H), 4.37 (s, 2H), 4.71 (s, 4H), 4.89 (s, 2H),
6.12 (s, 1H), 7.34-7.62 (6H, m), 7.99 (s, 1H), 9.53 (d, 1H); MS (ESI): m/e 510 (M+1)";

Example 137. (71% yield). 'H NMR (CDCls, 300 MHz): & 1.97 (t, 2H), 3.61 (t, 2H),
3.79 (m, 4H), 4.14 (s, 2H), 4.41 (m, 4H), 4.62 (s, 2H), 4.76 (s, 2H), 6.10 (s, 1H), 7.28-7.57
(m, 11 H), 7.68 (s, 1H), 9.47 (d, 1H); MS (ESD): m/e 533 (M+1)"; 555 ( M+Na)™.

Example 138. (19% yield). 'H NMR (CDCl3, 300 MHz): & 1.66 (m, 1H), 2.01-2.22 (m,
3H), 2.67 (m, 1H), 3.51 (m, 2H), 3.74 (m, 4H), 3.88 (m, 2H), 4.38 (s, 2H), 4.71 (s, 2H),
472 (m, 2H), 4.90 (s, 2H), 6.07 (s, LED), 7.36 (t, 1H), 7.44-7.68 (m, 5H), 7.80 (s, 1H), 9.53
(d, 1H); MS (ESI): m/e 483 (M+1)";
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2H), 7.3-7.41 (m 2H), 7.46 (d, IH), 7.62-7.70 (m
2H), 7.89 (s, IH), 8.53 (s, IH), 9.47 (d, IH; M

wQ Bis)6376d e 467 (MH ) +. Exanple 153. (80% 1HPQUVES2004/043164

(DMSO-d6, 300 MHz): d 1.55 (m 3H), 3.4-3.8 (m 6H),
4.14 (m 2H), 4.66 (s, 2H), 4.91 (s, 2H), 7.29-7.73
(m 5H), 7.98 (s, IH), 8.55 (s, IH 9.39 (d, IH,

11.94 (s, IH. Exanple 154. (150 ng, 89%yield). 1H

%6}?@@ ?ﬁz&%? IR (bD‘@ﬁ@@D Nﬁa&) 831 5§§1% Zﬁ) (2m4 (s, 3H), 2.68

4.18
(tSZHfZ 51)49 (i, 381),73.69 (t( BH), 3"1)2 (s 721515 4(&6 (SZHiO, 473 o, (ZH) 4 90 (s, 2H),

1D O ailadin T P ab AN BopbeSs e 1,046
gﬁélz—ﬁ%s %ﬁ? ngpzmg?ypm 58 (7m302;I) 424.( 1m3 (3Ln|) | 2;9 .

(d, IH) 7.64 (d, IH), 791(s IH), 8.51 (s, IH)),

e
225‘?&/?%)‘?')&8 bk Z@)z(?’?é (%)94 29 (4( QH)'LWLL (7882ﬂff 470 ﬂ)l‘ FDH), 4.78 (m,

6Ly 6. {7(s| 24)), 74’.38154% gmi%])[) 74761, 1), 21-@2 (dAIIﬂB 7(7;0 (ZH)H) 7.89 (s, 1H),
) H, 3.52 (d,IH). Exanple 157. A

§t5f1r(?v<g@)s%f‘@@7& of Exanple 155 (370 ny, OTTSS mmol ) in

DMF (20 nmL) was placed under vacuum and DMF (10 ni)

was renoved by distillation. The m xture was cooled to

Geoernl Rropaiuat Brlxamplessiddi lddh hydri de (45 ng, 0.93 mmol)

P O T T N
Bsibaishit Q1cBibl QEmetdyide chioritie drltBlofdRstH Contwien L1HO |a§pkobﬁate

room tenperature, filtered, and concentrated In va
alcaid, alobord tevaperatute wasadsad wiflypraraete Asydride (1 areealv ) slowly. The

BOE By plto el TR AANTP e Al ibbe b el at room :
fé@]gie?dt@re (3029 HoQrsGharehdt«atd S0 °CHor DO tﬂﬁ%m@ﬁtdﬂéd fdv&sappearance
m e 455 &’gi&[ég +. Exanpl e 158. To a stirred

gﬁ?,t@ntmg maggriatRy 1@]701( gg}a@lethp the TEAFHPY Wag alfpyred geool to room
Pé‘ﬁlperature, concentrated and worked up by both triturating the residue with ether and

collecting the resulting precipitate by filtration, or extraction of the product from the
reaction mixture with a suitable organic solvent. The solid product was purified by
triturating with ether or flash chromatography on silica gel using ethyl acetate or a mixture

of ethyl acetate and hexane. The following Examples were prepared.

Example 141. Light yellow solid (17% yield). "H NMR (DMSO-d6, 300 MHz): & 1.93
(m, 2H), 3.45 (m, 6H), 3.58 (s, 4H), 4.53 (s, 2H), 4.56 (m, 1H), 4.65 (s, 2H), 4.74 (m, 3H),
4.91 (s, 2H), 7.33-7.39 (m, 2H), 7.48 (d, 1H), 7.63-7.71 (m, 2H), 7.92 (s, 1H), 8.55 (s,
1H), 9.47 (d, 1H); MS (ESI): m/e 487 (M+1)*, 509 (M+ Na)*.

Example 142. Pale yellow solid (26% yield). '"H NMR (CDCls, 300 MHz): 81.33 (d, 3H),
2.11 (m, 2H), 3.19 (m, 1H), 3.56-3.77 (m, 4H), 4.30 (s, 2H), 4.65 (m, 2H), 4.68 (s, 2H),
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was added super hydride (724 uL, 0.72 mmol) dropw se
at 0 OC. The reaction mxture was warned to room

wo eopesaEbur e and stirred for 2 h. The reacti onPEDUSENY/043164

was renoved in vacuo and IN HO was added. The m xture
was stirred, filtered, triturated with nethanol and
collected by filtration. The solid was purified by
flash chronat ography usi ng hexane/ ethyl acetate (3:1)

1?4?; by, @G«?t@ﬁﬁ) (A80YB0 druntiher sew, '1?%01369 @n1Hf, A48(d, 1H); MS

soli'd i nvol ved cryst allization frome acet at e/

@SThawol5 17 M+d)Ned3DMadNel onitrile to give product (40
ng, 50%yield). M5 (ESI): me 457 (M+l) +. Exanple
159. Using the general procedure for Exanple 158, a

Ezéﬁﬁfgggéhﬁ’”g%ﬁ%&&&ue(@l%%ad) ZHNNm@Msommoom?e@e 5 1.93 (m,

ch was cool'ed to 0 0OC and DI BAL
er) 2307(nmm1)) 2. ﬁﬁSmaZlId)sd 48 (opGiEDE3. 9ZFI683 20652 n2H4& ¥ en, 4H),

45 AT RIS PR, 485 48 BB ALBTSREY 6. 1,006

veRiMvLe ved in vacuo to give the
{qu?gzct aﬁgg);rg/:el owt(sol ?1*3 (1.2 g, 78%yield). Al cohol

(522 ng, 0.92 nmol ), trifluoroacetic anhydride (130

im0, BRI 0 o 1.5
Qb I3t i o] QRO 26D oy | G D) 3687 (B S 294 G

PH), Vi@, 2i) 4 72e(us ¢ o488 (s OHA B3B-RidPH e Hhaib] (4 dH), 7.66 (m,

Shrbrehe PR ervar oo G NS LS PE T2 860y
0.16 mml) in nethylene chloride (3 nL)/ nethanol (1

mL) / hexanet hyl phosphor am de (500 uL) was added cesium
Gand:r@mweequzqg fomExammes HPl36: The reaction mixture

r re room
H8 BTt S SO RN bRk [aLoc Py 7. o methtene
dflohde &@f& ddded %qu@ﬁﬁl@%ﬂﬁé@@@ﬁcQmﬁ?dhc&déteqhﬁal&nﬂysamaBI -methyl
added and the m oXture sti rred for 3 h. The m xture was

momhoémem e avst ByAnd waderaren Eospheshe Bhager iadusnengioq was

stgrlrende at room temperature for 3 hours and the low boiling solvents were removed under
vacuum. A stirred solution of this tritrifluoroacetate intermediate in an appropriate alcohol
was heated to 80 °C for 6-48 hours in an oil bath. Gradually, the heterogeneous reaction
mixture became homogeneous. When no starting material was observed by HPLC the
reaction mixture was worked up by removing the solvent in vacuo. The residues was
purified by either triturating with water or ether or alternatively, flash chromatography or
preparative plate chromatography on silica gel using ethyl acetate or an ethyl

acetate/hexane mixture.

Example 145. (12.6 mg, 44% yield). '"H NMR (CDCls, 300 MHz): 2.18 (m, 2H), 2.09
(m, 1H), 3.73 (m, 4H), 4.42 (s, 2H), 4.76 (s, 2H), 4.80 (m, 2H), 4.98 (s, 2H), 6.12 (s, 1H),
7.23 (m, 2H), 7.43 (m, 2H), 7.48 (m, 2H), 7.68 (m, 1H), 7.88 (s, 1H), 9.56 (d, 1H); MS
(ESD): m/e 451 (M+1)*, 473 (M+Na)™.
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purified by flash chromat ography on silica gel using

ethyl acetate/ nethylene chloride (10% to give
w@r@dn6i764 45 ny, 43% yield). The product (45 nNPYTNER04/043164

di ssolved in nethylene chloride (4 nmL) and et hanethio

followed by trifluoroacetic anhydride was added at O

OC. After 1.5 h, the reaction solvent was renoved in

vacuo and the material purified by flash

o GYEIONEY )brﬁﬂ’gefsbhd ¢3.3elg, Ml)geld)et FELINNIR (BNQS(D -d6, 300 MHz):
acetate 10 ;;r oduct (11 37% vyi el dg
§ ESB Ym. Pl )) 16 Ema k). d - St6@n. 25D, 248 (m, 1H), 3. 35 (m, 2H),

it e %é?a(aﬁé@&%a AR T TR AP Bt en®t 30 m, 2m,

1. @‘ﬁ(& iLen, &S 7eake a1 07. 9ORC 1H), 853 eqliey, 9.4ed, fiBh; R4S (ESD): m/e
hour s. e reaction was concentrated, the product

4&1|(Mﬂ=1éfed with ether, collected and dried.

IHNVRMOOVHZ, DWVSO) d 8 38(1H, s), 7.89 (2H, d), 7.66

(IH, d), 7.47(1H, d), 6.9Q(1H, s), 6.81(1H, d),

aglgﬁg ThmPalé‘ye?ﬁ)(vldéhdaﬁl nfb; Sz?%%gklgm 'H &me(EMsomé 300 MHz): &

0205’9(1214!1) m49’MBx REB, uee(xpmﬂ),, 2ﬂ9mr%§1)2 3 0 18 G148 (o, 45D, 479

AIAAP 485 el BEGT T2k 8o KOTE P fE dei¥y 6B, 7.87 s, 110,

7.8 (Qved, d36 bﬁnwlmhbgl)oﬁ%mmmﬂ 0.066 nmol ) and
the reaction nixture was stirred at roomtenperature
overni ght. Additional TEA and benzyl chl oroformate

Bl 6, pB el SR T & o PO vidiap (rE MK EOMIRS ds, 300 MEz):
5021'79”(@;1@]#'3*3}2‘!@21{) B0Me, 2L 3372 @plzmerszrragﬁes; 4165 (m, 2H), 4.70
sul fate ent was renoved *gv\%%l tratio

@nZH}, He 6ol 2Rt 96\;(& o-é9 (d, HhB, @P%ﬁjd 3 kﬁuﬂHﬂ %%7 (d, 2H),

B B TAS PGS RO T 8 L3R 4TG0 gy 520

@uenni ght. M5 nf e=590 (m+l) +. Exanple 162 Thi s
compound was prepared using the general procedure as
Exanpl e 161 starting w th 3-am nonet hyl - N- et hanol

DLS5T590 Bfe Hildw MRahs.6348 0% k1 'H NMR (DMSO-d6, 300 MHz):
§ 2.55 (m, 2H), 2.80 (t, 2H), 3.86 (m, 4H), 3.98 (s, 2H), 4.61 (s, 1H), 4.73 (t, 1H), 4.80 (s,
2H), 4.98 (¢, 1H), 6.78 (d, 1H), 6.89 (s, 1H), 7.50 (d, 1H), 7.68 (d, 1E), 7.88 (s, L), 7.90
(d, 1H), 8.38 (s, 1H): MS (ESI): m/e 489 (M+1)", 512 (M+Na)".

Example 150.Yellow-tan solid (77% yield). '"H NMR (DMSO-d6, 300 MHz): & 0.2 (m,
2H), 0.47 (m, 2H), 1.05 (m, 1H), 1.94 (m, 2H), 3.49 (m, 2H), 4.53 (s, 2H), 4.64 (s, 2H),
4775 (m, 2H), 4.92 (s, 2H), 7.32-7.45 (m, 2H), 7.49 (d, 1H), 7.62-7.77 (m, 2H), 7.93 (s,
1H), 8.64 (s, 1H), 9.47 (d, 1H); MS (ESD): m/e 453 (M+1)".

Example 151. Tan solid (32% yield). 'TH NMR (DMSO0-d6, 300 MHz): § 1.97 (m, 4H),
3.51 (s, 2H), 3.73 (t, 2H), 4.56 (s, 2H), 4.71 (s, 2H), 4.77 (m, 2H), 4.91 (s, 2H), 6.98 (m,
2H), 7.35-7.43 (m, 3H), 7.52 (d, 1H), 7.70 (m, 2H), 7.96 (s, 1H), 8.60 (s, 1H), 9.51 (d,
1H); MS (ESI): m/e 509 (M+1)".
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Exanpl e 163. This conpound was prepared from
Xinternmedi ate and ethyl isocyanato acetate. M5 nmle 513

W@ pos)63764 Exanpl e 164. Phenol internedi ate X CBPr/v$2084/043164

(15 nmg, 0.037 mmol), bronoethyl ethylether (66 ny.,
0.57 mmol) (added in 3 portions), acetone (7 nL) and
| ON sodi um hydroxide (4 nL.) were stirred at room
tenperature for 7 hr. The acetone was evaporated and
the solution acidified to pH 3. The solid was
collected, triturated with hexane and then extracted

Rkathpled 6RyY ey edlidt60 8. HrNM%O@WLQ dGa200MAldT at l_a@2~2&0 (m,
Ol B4 o) B0 )« SERORALBL B Ak A oy a5 .
éigg 773- 4711((& 212[597 A6 ¢dL 1}1? & 62 17!)70 (ﬁ} ,aﬁ) 57589 tsHLHD), 68 5"33(s( DIH) 9.47 (4,

PH);, MS(%I)(mem)?(l\@lgé (t, 2H) 2 81 (t, 2H) 1 30
(d, 6H), 1.23 (t, 3H). Exanple 165. A m xture of
internmediate X (16.5 ng, 0.041 mmol ) and cesi um

E%H Raks. ﬁ@ﬁ%)ﬁH NMRl OLc[6 20@mz)of5 @ﬂ@@h& BEE, aMesi(m 6H),
cycl penty brom de 0 2.0 eq.) under

g1l (me @HA. 660(s0LH), dr912(4, ot 799 T Hb (i SRS asiHh, B 11D, 939
filtered through celite and

&&@ﬁéa urification by preparation TLC plate

with CH2A 2MeOH af forded the product. M5 nfe 533

(M+l). Exanple 166. Prepared by hydrogenation of
Exampled 540150 VS syirlg) PHOOMFLTME06136 MHZF S . 1 j5(m, 4D,

E’;gr 4?]@0% %ﬁg?%@@ ¢, 24 B R PO I, 7.34.7.49 (m,

QHb 1 6l Wge . Mdamphmqls ﬂ}IDtSGHQQIIiH)eQ X9 (d, 1H), 11.92 (s, 1H).
(37 hydr oxy-"10-i sopr opoxy- 12,
dlhydro 6H, 7H, 14H—nephthy|(3 4 a)pyrrol o(3, 3-a)pyrrolo

SRR oA OB D PP SR b 2eB: 058 o

Q‘HT% P§Srﬂf2}§)t h%Q'(B%H)24 E'Q%gb)g! B@Jdme(nf,%}ﬁ TE6 (d, 1H), 7.64 (d,
1H), 7.91 (s, 1H), 851 (s 1H) 9.35 (d, 1H), 11. 29 (s 1H); MS (ESI): m/e 421 (M+Na)".

Example 156. (10%). MS m/e 429 (M+1); "H-NMR & (DMSO-dg) 11.79 (s, 1H), 9.20 (d,
1H), 8.44 (s, 1H), 7.87 (s, 1H), 7.52 (d, 1H),7.38 (d,1H), 7.24 (s,1H), 6.96 (d,1H), 4.86
(s,2H), 4.61 (s,2H), 4.08 (s,2H), 3.81 (s,4H), 3.58 (d,1H), 3.52 (d,1H).

Example 157. A stirred solution of Example 155 (370 mg, 0.93 mmol) in DMF (20 mL)
was placed under vacuum and DMF (10 mL) was removed by distillation. The mixture
was cooled to room temperature and sodium hydride (45 mg, 0.93 mmol) was added and
stirred for 30 min. Glycidol mesylate (170 mg, 1.1 mmol} was added and the reaction
mixture heated to 60 °C. After 18 h, the mixture was cooled to room temperature, filtered,
and concentrated in vacuo . The solid was triturated with methanol, filtered, and purified
by flash chromatography on silica gel using hexane/ ethyl acetate (1:1) then methanol/
ethyl acetate (10%) to give product (90 mg, 22% yield). MS (ESI): m/e 455 M+1D".
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The m xture was stirred at 60 OC for 14 hours. Then,

the m xture was cooled to roomtenperature, diluted
WOwRas/0&3RL] ZMeOH, filtered through celite and PCT/US2004/043164

concentrated. Purification was achi eved by preparation

TLC plate with C O 2ZMeOH(9:1) to afford the product

(4.0 mg, 17% (Ms: 477 mz (M+H)+). General Methods

for Synthesis of Exanples 167-191. Method A: A m xture

Sanyé f198<.>0/4ro aREREABALAGE of BxAnpBabY | (801%6@3}8 ﬁmublpm 'P'ﬁF (10 mL)

nyg, 0.1 eq.), | V-tetrabutyl ammoni um b rom de (O
wap 3dded supanhbigudo@i2d @lh§ dRasmol) @rqq’ylsemd) ‘Hhg @ﬁctlm rmxture was

‘zlplg%e StB :rg?ﬂl @Waﬁuﬁﬁ%@t@ﬁﬁpr ﬁg dﬁ)ﬁ IF%CEI ﬁgf\'%fl)&\fl a8 rgmoved in

VWiho Sén'drl'l\?ﬁ(ﬁkvégd&@ f"lchre m&tuid WagWhised, filBradeaR tita®d with methanol
mxture was diluted with CH3CN and filtered throu

h
el adﬂectadl ty @M@m e adlid Fae pueﬁtrdjbneﬂwé)s:hmm%}pé@pgﬂ tiging hexane/

sh d
2 TR L, SO0 oI W
&&Mﬁﬁl@bﬁd%ﬁém%ﬂqﬂfa&éﬂa@ mbB&hb1Fbli G atesl ddeeoniteisd toadve product (40

products. Method B: A m xture of hydroxy intermediate
18, 30%nyisld). NeoEsds inved8aMordate (3 eq) in 2.0 L of
CH3CN was added the appropriate al kyl brom de or

i odi de under N2. After the m xture was stirred at

cQ8D. f[@dﬁn@ﬂwé@nh@ﬁpﬁceduﬁ‘@fdr@@hﬂpwﬂﬂﬂ et susgensim of ester (1.45
diluted with CH3CN and filtered through celite and
&@n%%moa)ﬂ@dnethﬂénq @&ma@?e(whwm Qerdip On ComdHeL-H (5.7 mL.,

%ﬁ ﬁﬂﬁ?}g Wb B pY p ar 1 ['xé ﬁ%cfﬁrgﬁ% NER! Wi th 3din temperature

ati1on 1 ONn te or
forr 3 thkh q:zeathahwmh tetiEH O 20RO HCf onNgeo ri_]h)swalezndd_eddmd the
T N T W TR T

r
5 el e 005, ot cthrl (4.
aldaptthilenartideride (femL NS ererfdraringhandntieatedrte 7036 fet 1§ heddditional

t 2. h h
Rt deaeduieopud bas e maheden e d faThe Saton sotvent was
Wit Ve $dcupnthadhd ﬁﬂl&ﬁ%rat@ﬁ%ﬁﬁhé‘tﬂhﬂ kd 8#v8 the product as a yellow

Purification by preparation TLC

solid (325 mg, 91% yield). A solution of the previous product (100 mg, 0.16 mmol) in
methylene chloride (3 mL)/ methanol (1 mL)/ hexamethylphosphoramide (500 uL) was
added cesium carbonate (212 mg, 0.65 mmol). The reaction mixture was stirred at room
temperature for 20 min. and acetaldehyde was added and the mixture was stirred for 18 h.
Additional cesium carbonate and acetaldehyde was added and the mixture stitred for 3 h.
The mixture was diluted with methylene chloride, washed with water and brine, and
purified by flash chromatography on silica gel using ethyl acetate/ methylene chloride
(10%) to give product (45 mg, 43% yield). The product (45 mg) was dissolved in
methylene chloride (4 mL) and ethanethiol followed by trifluoroacetic anhydride was
added at 0 °C. After 1.5 h, the reaction solvent was removed in vacuo and the material

purified by flash chromatography on silica gel using methanol/ ethyl acetate (10%) to give
product (11 mg, 37% yield). MS (ESI): m/e 443 M+
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plate with CH2A 2MeOH or crystallization afforded the
desired product. Exanple 167. A m xture of
WO ntosneaed at e phenol XV (19.5 ng, 0.05 nmol), POI/ASEOUM3164
carbonate (34.6 ng, 5 eq.) and potassiumiodide (8.7
ng, 1.05 eq) in 1.5 nL of acetone and 0.25 nL of DW
mas added the benzyl 2-bronpethyl ether (8.3 uL, 1.05
.) under N2. After the mxture was stirred at reflux
16QUTS ¢ RAGACE QR WinloWeaekralinkthod C was
ﬁEt O&géaﬁg 1\I/:gshhefathﬁjvw th wat ermié{agtygféat\é%g Na(%ngesol ution
aiddd dmhle @-metbox yettgnebkindrths tataorewaPheatdd A0 G in Byealed tube for 2

r epar at TLC pl at t.h . 5% of MeOHZ .2 aff
hpqvéspdjél&q oA ROP eIy e uoguct MO g %%lﬁx%%d and

h b I
AT BB BikEy. S aRted ke, 7m0
@y@dlppgﬁsmdmmn ¢I98(2H4mblr4 mmps) 4’6@(3(HL@1% M@@(&H rm) 3 82((2H,
a?z2 yield 10% Ms: nl z M F@ L;Le
(o 235D, 360ETh 10 ( 30MREL. 10, B 0Tbi T MooHeriT o
and 0.1 nL of cone. HO in 1.0 nL of EtOH was
hydr ogenat ed under 42 psi H on a Parr apparatus for 24
hodhisle 461 Dt hengemathyt mxelﬁeﬂtateaxnafﬁms (30 mg, 0.066 mmol) in

ff
RS b i gﬁ&%ﬁdh,%zo%@ﬁm%ﬂl sy Bersb Homtigeece Ou

G P A R PR o o

Al&itidha ’EEAZ ahdbdia) HoHixefahatelwore dfiedwhiléheapingno |50°xx/ The
and | - brono- 2- (2- met hoxyet hoxy) et hane, 14 hr;

TERCqN108% deCkatiatedOpi ey pyd inyatlay] @cetalog, whe@@/gthﬁpglum bicarbonate,

SR s AR SadhEhipnlRRORE 1o gESIRE Buerd o8 Ritndied by firation and

ﬁhé Q8bvdEQdapdrafeti2 The brodwtewak Iﬁﬁ%edw proRatatineZTI(Mebing 2%
Exanpl e 172. Met hod A, phenol

XV a
mbth@n@lhn@thylem Jidpode. dha meoduswhy 001’516@6 and dried a0BQ°fAygmight. MS
_%58 22}+ yield 17% Ms: me 439 mz (MH) +.
Al é Met hod A; phenol XV and
2- brononet hyl -1, 3-di oxol ane; 64 hr; prep. TLC

Example 162. This compound was prepared using the general procedure as Example 161

starting with 3-aminomethyl-N-ethanol intermediate XIII MS m/e 540 (m+1)*.

Example 163. This compound was prepared from XII intermediate and ethyl isocyanato

acetate. MS m/e 513 (m+1)".

Example 164. Phenol intermediate X CEP 7143 (15 mg, 0.037 mmol),
bromoethylethylether (66 mg., 0.57 mmol) (added in 3 portions), acetone (7 mL) and 10N
sodium hydroxide (4 mL.) were stirred at room temperature for 7 hr. The acetone was
evaporated and the solution acidified to pH 3. The solid was collected, triturated with
hexane and then extracted with methylene chloride. The extract was evaporated to give
the product (0.004g.) (23%) MS m/e 471 (M+1); "H-NMR (DMSO-dg) 11.40 (s, 1H), 8.33
(s, 1H), 8.16 (d, 1H),7.47 (d, 2H), 7.11 (d, 1H), 6.86 (s, 1H), 6.78 (d, 1H), 4.80 (s, 2H),
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(10% MeOH in CH2A 2); yield 15% WMs: 471 mz (MH+1) +.
Exanpl e 174. Method B; phenol XV and

woOR§3/0637640pr opyl ) pht hal i m de; 48 hr at 80 OC, PET/@B2004/043164

TLC (10% MeOH in CH2A 2); yield 17% MS: mle 494 nlz
(MtNa) + Exanple 175. Method B; phenol XV and et hyl
2-bronopropionate; 14 hr at 80 0C, prep. TLC (10% MeOH
in CH2C]2) yield 9% MsS:. me 507 mz (MtNa) + .

IR D 4% (ﬁtzm%%( B0t 6511, 2, A5 b, 2.81 (1, 2H), 130 (¢

nme (E)-2- but enoat’e: 40" hr
6H)ep> 23Tt GH)10% I\/EO—| in CH2A 2); yield 21% I\/B rﬂe 535
mz (MtNa) + Exanpl e 177. Method A; phenol XV and
1- bronopi nacol one; 14 hr at 60 0C, prep. TLC (10% MeCH

Fggan%? gSg)A nﬁkﬁkedolegtéimé@atelﬁ @165.@1'§1gn@5 24{ M) 4nd cesium carbonate
. Met hod A; C TLC (10%

C p
wBai i D) Mt €IS CRBY9:s adisd cadopentyl Krninig) .0 0l 2.0 eq)

n&dé te%swdzaé% a)fox( 2"85%“%\%“ nﬁﬁtﬁze%wéi% L‘%ed * WCIZ and

let éd ﬁﬁi@ugh@ehtgan‘&lﬁ:oﬁ&entﬂa{&i PGri&idatidn by dﬂrﬂ: arﬁtuﬁﬁTLS plate with
4.77 4 60 (t,

QHI)Clz/Md@H (affprcmdu)the Brovléct( LS mis 53%(1&151)( s, 1.21
(t, 3H). Exanmple 180. Method B (19% I\/Snie 476(MH);
1H NVR (DVMBO-d6) 8.56 (s, IH), 8.36 (s, IH, 7.92 (d,

Efé)mplz 188 I(rBibar@d‘By hydrﬁger(adon biHExarpls 1 O(id DXH)using. REBOH), and a
IH), 7.27 (t, IH) 6 97 (s, IH)
oa@f;%?l mnﬂ%‘l%ﬂ‘(ltb 4.97 (m , 4.75 (s,

any’ Gt é@sgﬁg@%g@gﬂ%ﬁ?ﬁ@ @zgﬁbmg;% oG iftS mL of

THYF waé.s83ed dnddrhY, as phédbol (uternddiate X B8hydroxy-H)-isoprapéxy-12,13-
{h it 8 il St Pl Gl o
&@6 mg; &85 ﬁﬁnol?i’rp 2.0 fl/ 3f THF:DMF (1:1) was added dropwise. After 10
minutes of stirring, 2-bromopyrimidine (8.9 mg, 1.12eq.) in 0.5 mL of THF was added.
The mixture was stirred at 60 °C for 14 hours. Then, the mixture was cooled to room
temperature, diluted with CH,Cl,/MeOH, filtered through celite and concentrated.
Purification was achieved by preparation TLC plate with CH,Cl,/MeOH (9:1) to afford
the product (4.0 mg, 17%) (MS: 477 m/z M+H)h.

General Methods for Synthesis of Examples 167-191.

Method A: A mixture of hydroxyl intermediate (0.2 mmol), potassium iodide (3.3 mg, 0.1
eq.), N-tetrabutylammonium bromide (0.1 eq), cesium hydroxide hydrate (3 eq) and 20 mg
of 4A sieves in 2.0 mL of CH3CN was added the appropriate alkyl bromide or iodide
under N,. After the mixture was stirred at 50 °C for 14-72 hours, the reaction mixture was
diluted with CHsCN and filtered through celite and concentrated. The residue was diluted
with CH,Cl, and washed with water and dried over magnesium sulfate. Purification by

preparation TLC plate or crystallization with CH;Cl/MeOH afforded the desired products.
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(s, 2H). Exanple 182. Method B (63% M S me 452

(MH); 1H- NVR (DVMBO-d6) 8.36 (s, IH), 7.90 (d, IH),
wQ@2@83/06xd64 | H), 7.65 (d, IH), 7.46 (t, IH), 7.2BCT11US2004/043164

IH, 6.88 (s, IH, 6.78 (d, IH, 4.96 (t, IH, 4.75

(s,2H), 4.60 (m 2H), 4.07 (t, 2H), 3.78 (m 2H), 2.74

(m 2H), 2.64 (t, 2H), 2.02 (m 2H). Exanple 183.

Method B (72%9 M S me 480 (M+); 1H NVR (DVSCQd 6)

3 , 7 : : .
ggg‘_)’illg &hﬁt}nﬁ ?—fb%dé&%’ éhﬁmeiﬁggogq%nébp%nd Iz}e_ﬁl’f‘m%gr})gnate (3 eq)in
1.6 mi2bf CHYCHOvdssadded thedipPdptiate2iyyl boriide (od jod2dd) ynder 3. After the
%tﬁégbvqg sgig;g/éat( %Sa}:& fqgé]&f-)m%rs,%{;g ﬁa%xi%n%lwe 184§)d11uted with
e
dhGaghed Widh, waer/md(dieddyver dag@sium QiHjated . Rugificatigmpy preparation

TLL@PbE‘ﬁrO%?:D)VSm@%%?ﬂ( St RateoN i e os i

(M) ; 1I—|-NI\/R(DI\/ISOd)835(s IH) 791(d IH)
7.83 (d, IH), 7.64 (d, IH)), »—2
Mehod6C: @6 mixtprel cbﬂ)hydﬁ)xWYIr(t@'meﬂH)e (041 veQ soqhaan h)«ﬂrqude (1.5eq.)

o bl 8 Lo By A g ot v

%gﬁad&@ &Mgﬁ)ﬂ?ﬁtdﬁlﬁ l»rtilrgmédiﬁdnger 1?1 b+ AJN? tgl?lkﬁﬂtﬂ@)vaﬁstﬁ’éed at room
S y ’ )
temperature fory-7 27h<zxrs (:ie refapfjon énggte(tb}gas cppgent@teyl@n(idhe residue was

W'é@heg %1%6%£t%an€@ﬂeg4'%vg§ El(aglzle ﬁ.ﬁ'ﬂ s%ﬁte@ Ol?l&rSficafABQn b§ %)re%%ratlon TLC

Blafebvittt CH4EDMEOH DT Crystdilidatiofrxtfoftled tHeBdesirde pudtcB. M5
me 438 (M+Hl). Exanple 188. This conpound was forned
from Exanpl e 185B, ethanol and gaseous hydrogen

%ﬂn%lﬁb(i% (71§ &@t@%@o%&nﬁ%&a&%gnmlbwg @O?)rm?bl?’ %otassmm
carbonate (34.6 mg, 5 eq.) and potassium iodide (8.7 mg, 1.05 eq) in 1.5 mL of acetone
and 0.25 mL of DMF was added the benzyl 2-bromoethyl ether (8.3 uL, 1.05 eq.) under
No. After the mixture was stirred at reflux for 24 hours, the reaction mixture was diluted
with EtOAc and washed with water, saturated NaCl solution and dried over magnesium
sulfate. Purification by preparation TLC plate with 5% of MeOH/CH,Cl, afforded the
desired product (10 mg, 39%). MS m/e 519 m/z (M+1)".

Example 168. The product was obtained by first forming compound 1681 by Method A,
using phenol XV and cyclopentyl bromide; 14 hr; prep. TLC (10% MeOH in CH,Cl,);
yield 10%; MS: m/e 453 m/z (M+1)". A mixture of compound 1681 110 (5 mg, 0.01
mmol), 10% Pd(OH),/C and 0.1 mL of conc. HCl in 1.0 mL of EtOH was hydrogenated
under 42 psi H, on a Parr apparatus for 24 hours at room temperature. Filtration and

concentration afforded 2.2 mg (27%) of the title compound. MS: m/e 451 m/z (M+1)".

Example 169. Method C from phenol XV and epibromohydrin; 22 hour, preparative TLC
(10% MeOH in CH,Cl); yield 30%; MS: m/e 463 m/z (M+Na)",
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IH), 7.83 (d, IH, 7.65 (d, 1H),7.46 (t, IH, 7.26 (t,
IH), 6.85 (s, IH, 6.76 (d, IH, 4.75 (s, |H, 4.61

WO 205868764 4. 35 (m 2H), 4.00 (m 2H), 3.79 (m PCHUS2004/043164

2.73 (m 2H), 2.66 (m 2H), 1.77 (m 6H), 1.33 (t,

3H). Exanple 189. Exanple 188 was refluxed in ethano

and concentrated hydrochloric acid for 18 hr. The

sol uti on was made basic with sodi um hydroxi de to pH 10

and refluxed 4 hours. The solution was acidified to
precipitate the product. Ms mfe 485 (M+H); 1H NWR

ERibiM 16). M2thod (; pheddi)XV an®1- b@otno42|—{)2—m€th82y@(f@bx}’|)¢$laﬂe, 14 hr;

A L

3.98 (t, IH, 3.77 (m 2H), 2.73(m 2H), 223(m
4H), 1.71(m 8H). Exanple 190. The product was
Bhimapledd 1f Mothod B; phetdl 06V ahd BEX2+pomodBE)-liX-dioganeahd hr reflux;

""”dNﬁ@%f%é33§§1°%‘?ﬁﬁiﬁé°§¢%eﬁ4"éﬁﬁ% R A
7.65 (d, IH), 7.47 (t, IH, 7.23 (m 2H), 6.86
(s "IH), 6.77 (d, 2H), 6.67 (s, IH, 4.99 (t, IH

ExﬁﬁpKesWZZM)ethod/’ﬁph@ml XV¥iand ghromogrethyleycloprogany; ﬁq’-l hr; prep. TLC

e 3t o Chdlh s Ot st od wld by 2 s 438

5108: To alum numtrichloride (1 2 g, 9 nmmol) in 12 mL
anhydr ous di chl or oet hane was nL et hanet hi o

EaamplmeIGBbMerk@drfon@rXV@pd\Zé)r@epmsﬁrylr1(%@GXQJ@HC f4417 prep. TLC
for 48 h. Th
F@)&M Oﬁ'?bva&%%wg’n‘?ra 2&%3@?@%?@9 th 10 m IN.

hydrochloric acid forthirty m nutes. The product was
isolated by filtration_and was dried in

Exagple Ud3Methoddi phenalatY ¢ag NoB- %fogwagppyﬁgﬁﬁgﬁﬁﬁg 48 hr at 80 °C;

PRSP (AR Jueom AghicI e Gl mlp 3% i e 2

(dd, IH), 7.25 (dd, IH), 7.08 (s, IH), 6.8 (dd, IH),

Examplec73oheled Epainti o 9d Brdadrofieinh %ﬂ%hk% §0°C; prep.
22 (18% MROHR! @,CIPOVRREVAMS: m/e 507 m/z (M+Na)*

Example 176. Method A; phenol XV and methyl 4-chloro-3-methoxy-(E)-2-butenoate; 40
hr at 80 °C; prep. TLC (10% MeOH in CH,Cly); yield 21%; MS: m/e 535 m/z (M+Na)*.

Example 177. Method A; phenol XV and 1-bromopinacolone; 14 hr at 60 °C; prep. TLC
(10% MeOH in CH,Cly); yield 29%; MS: m/e 505 m/z (M+Na)".

Example 178. Method A; 20 hr at 50 °C; prep. TLC (10% MeOH in CH,Cly); yield (5%);
MS: 449 m/z (M+Na)*,

Example 179. Method B. (38%) MS m/e 471 (M+1); "H-NMR (DMSO-de) 8.37 (s, 1H),
7.90 (d, 1H), 7.83 (d, 1H), 7.64 (d, 1H), 7.46 (t, 1H), 7.25 (t, 1H), 6.86 (s, 1H), 6.75 (d
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carbonate (17 ng, 123 mmole), and ethyl bronpacetate

(17 m., 155 mmole) were conbined in 10 nL dry acetone.
woasops7ed N, N-di net hyl f or mam de was and t he NMPRI/USE04/043164

was heated at 500C for three days. HPLC anal ysis

reveal ed the presence of two products. The two

products were separated enpl oyi ng reverse phase C8

hi gh performance |iquid chromatography (1:1

ﬂﬁg&?ﬁ' & ke, Wgt £y 460 @, 206, t4f16‘{ 10D OB i(fh @Hb @)45 (s, 2H), 1.21

rst produ eluted was”identified as the
(addDct Exanple 191B. 2 ng. NWR (de- DMSO) : 11 7 (s
IH, "9.25 (d, IH), 8.5 (s, IH), 7.95 (d, IH), 7.60
(d, IH, 7.45 (dd, IH, 7.25- .3(m 2H), 7.0 (dd,

)%)@mpé?_l}%g Mahoéiz')(w«@ 8 Nfé]?ez AE%;I;M o, N’IOIR %;01504@5 56 (s, 1H),

ERM (fsnﬂHmrf/' 97 (o 1H,3. 3B(oed 2H), 66 dd.H), élSth(ﬂo%H)l@%QS@ld{) 7.33 (m,

OB LSS AL A LA B i e 3 € o, a2

d product eluted was identified as the bis adduct
(anpl e 192B. NMR (d6-DVMBO): 8.3 (d, IH), 8.06 (s,
IH) 796(d IH, 7.72 (d, IH), 7.45 (dd, IH), 7.27

xa&gﬂ? @1 Qﬁﬁtﬁg%ﬁgg?@ Mg‘}q{ z?chzgé\giﬁd ‘Hé{gm (in\?gb?dcf) 836 (s, 11),
7291) (d :ihéi)’ S?»Oﬁd 2H,.7.64 @, (1), 764ﬁ)(t 2I09.24N6 1855537 (H2H),(6W7 (d,
193. Prepared net hod descri bed

he
gy 4%@@ 4,55 (3 01 4 biro S L r PHTb 5. RIVR T 2e400iey 26D, 2.73
85 (s, IH, 9.3 (d, IH, 848 (s, IH), 7.95 (d,
@3% 7.58 (d IH), 7.4 (m 2H), 7.2 (dd, IH. 7.1 (d,
5.2 (s 2, 4.85 (s, 24, 4.18 (s, 2H). NS (ES
+ : | 194 |
Emmgle Mé Ne&md Br@ M §H’9/8|45§ 2@5«(&@&1\&% g‘?&%%%éﬁ'% (s, 1H),

i e s R
1), 31.%L(t vﬂi)e«# 79véss2 1) d o O0c(dd QHL) ah 87 {th2Hs 3. TR mm&mm (m, 2H), 2.64
concentrate The crude solid was taken up into 1nL

(E)W{)a'ﬁ’@zc(%g@rtrat ed onto 600 ng silica. The

Example 183. Method B (72%) M S m/e 480 (M+1); "H-NMR (DMSO-dg) 8.35 (s, 1H),
7.91 (d, 1H), 7.82 (d, 1H), 7.64 (d, 1H), 6.85 (t, 1H), 6.76 (t, 1H), 4.96 (t, 1H), 4.75 (s,
2H), 4.60 (s,2H), 4.00 (t,2H), 3.77 (d, 2H), 2.73 (m, 2H), 1.73 (t, 3H), 1.52 (m, 8H),

Example 184. Method B (67%) MS m/e 456 (M+1); 'H-NMR (DMSO-dg) 8.35 (s,1H),
7.91 (d,1H), 7.83 (d,1H), 7.64 (d,1H), 7.46 (t,1H), 7.24 (t,1H), 6.87 (s,1H), 6.75 (d,1H),
4.96 (t,1H), 4.75 (s5,2H), 4.60 (t,2H),4.10 (s,2H), 3.78 (m,2H), 3.70 (s,2H), 3.00 (m,2H),
2.70 (m,2H), 1.11 (T,3h).

Example 185. Method B (88%) M S m/e 466 (M+1); '"H-NMR (DMSO-dg) 8.35 (s, 1H),
7.91 (d, 1H), 7.83 (d, 1H), 7.64 (d, 1H), 7.46 (t, 1H), 7.24 (t, 1H), 6.86 (s, 1H), 6.77 (d,
1H), 4.96 (t, 1H), 4.75 (s, 2H), 4.61 (m, 2H), 4.03 (t, 2H), 3.78 (m, 2H), 2.74 (m, 2H), 2.54
), (t, 2H), 1.73 (m, 6H).
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silica was applied to the top of a bed of silica and
medi um pressure |iquid chromat ographywas effected

webkwasiosgyeni t h 4% net hanol : di chl oronet hane t o BET/ORZN04/043164

3.0 ng of a tan solid. NWR (dd-DVsO): 11.8 (s, |IH),
9.2 (d, IH), 8.45 (s, IH, 7.92 (d, IH), 7.55 (d, IH,
7.41 (dd, IH, 7.25 (m 2H), 6.95 (dd, IH), 4.85 (s,
2H), 4.08 (s, 2H), 4.06 (m 2H), 3.75 (m 2H), 3.56
(t, ITH. M5 (ES +): 371 (Mtl). Exanple 195. This
conmpound was prepared by the nethod described for

Exanglt 484 Method B. BAS ¢ 516,08+ 1 INVER-NMER- (NBSD-dd 835((sh, 1H), 7.90 (d,
L'ré% 7 §Hig 15 el 1T a6, 21214)( 2411 %08 85 e, 60, 15, 4.96
%Eh)( §’752(§!)2H)44.’%0 éﬁlngﬁs 3_.%% %1;4)2678(2%2%?) %.34091621&5”1 /Bl (m, 2H),

(.66 & HHpI42) (18, 6IRH) . M5 (ES+): 415 (M+l). Exanple 196.
The O allyl internediate was prepared using allyl
brom de as described for Exanple 194: NWVR (d6- DMSO):

E r§p1é§87lrbikshoaB2M§ﬁl/ehkﬁ(M81)48 (s, 1H, 7.98 (d,
IH), 7.45 (dd, IH) 7.30 (s, IH), 7.25

(mIH) 705(dd IH) 6.10 (m IH), 5.4 (dd, 1H),

Rictpiddss! Mo cAdppd € pallhmed ol fesfih st ghsnsdl afithaseous

baen SSHAENSS wnﬂesm(MHvaNszMwbm@ &35 w; uHm 7.91 (s,
in carbon tetrachl oride), hol i ne- N- oxi

(B 7o) (dnbHd Teonish AEY7 (EGHM z%gt, gﬁﬁ@ra;f Sr B, l6076 (d 1H), 4.75

S T R

oHS, 4.7, @, ®EDi 1.88&, aMYl applied to a bed of silica.
Medi um pressure |iquid chromatogr aphy eluting with 5%
nmet hanol : di chl or onet hane af f orded 23 of a yellow

g?%&&}@b’%e{d@e gg@?és e &4 £}13 thzir)a)j andc ﬁeﬁ@ated fz'Qfdrochlonc acid

fdr|)18 hf. Pte dodutidntlyas rﬁa@ﬁaa(smwﬁh—&qdnﬁn Bde(omdelthH W) 8% refluxed 4

O, [ sqlifon Wasackiisdfrecibyfite as Rrd MgR/e 4RI L: 'H-NMR
(DMSO-dg) 12.00 (s, 1H), 7.91 (d, 1H), 7.82 (d, 1H), 7.65 (d, 1H), 7.45 (t, 1H), 7.24 (m,
2H), 6.85 (s, 1H), 6.76 (d, 2H), 4.96 (t, 1H), 4.75(s, 2H), 4.61 (m, 2H), 3.98 (t, 1H), 3.77
(m, 2H), 2.73(m, 2H), 2.23 (m, 4H), 1.71(m, 8H).

Example 190. The product was obtained from a reaction of Example 186 with ethanol and
gaseous hydrogen chloride (45%) MS m/e 512 (M+1); '"H-NMR (DMSO-dg) 8.37 (s, 1H),
7.91 (d, 1H), 7.82 (d, 1H), 7.65 (d, 1H), 7.47 (t, 1H), 7.23 (m, 2H), 6.86 (s, 1H), 6.77 (d,
2H), 6.67 (s, 1H), 4.99 (t, 1H), 4.76 (s, 2H), 4.61 (m, 2H), 3.98 (t, 1H), 3.80 (m, 2H), 2.74
(m, 2H), 2.02 (t, 2H), 1.71 (m, 2H), 1.38 (m, 8H).

Synthesis of intermediate phenol XVII CEP 5108: To aluminum trichloride (1.2 g, 9
mmol) in 12 mL anhydrous dichloroethane was added 2 mL ethanethiol followed by
methoxy derivative CEP 3371 (500 mg, 1.47 mmol). The mixture was stirred at 50°C for
48 h. The reaction was concentrated and stirred with 10 mL LN hydrochloric acid for
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Exanpl e 197. Exanple 194 (63 ng, 153 nmol),
di methylamne (3 nL of a 40% solution in water), and

wa@arossirad chl ori de (100 ng) were conbined in  PCT/US2004/043164

N, N- di met hyl f ormanmi de and stirred at anbi ent
tenperature in a sealed tube for 5 d. The sol ution was
concentrated onto 0.6 g silica and applied to a bed of
silica. Medium pressure liquid chromatography

ﬁgﬁ%a ﬁﬁﬂgs ar rﬁ%ﬁa sris%'i'ﬁt%,‘f ﬂf%t&aﬁga and waF dried in vacuo to afford 483

di chloronet hane a an orange
fq@( gantiviviRe] dfa %@bhd,kme ﬁﬁbn(os NMR (dég)m(:()d 11[8—0s 1H), 9.53 (s,

|1H) 9. zsz(dz_uﬂ) 2884§ 2 1;31&)7 9:@;@@1{2 d: 65 q(.,SHJ)H) %(qu?ﬂ 25 (dd, 1H), 7.08
(i TRRs (R 25 (21000 o2 S e %%Z%ZX. Al

(42 ny, Ollmml) dlrrethylamne(srrLof a
40%so0l uti on_in water and ammoni loride (10 :
wéa@pbd%uaﬁé&?wp!@ol#& RgengliAermsH! ?%S%é% %g an% potassium

SLALLRE 8 A R 9T TR T AR o

%mﬁinladi G210 MEHY MRORS SAIdRop SN dighdtRyTesra@adWas and the mixture
oyi ng radi ent of 15-25% net hanohdi chl or onet hane
avfafs hczu@cdataiﬁpfg G theaeadays. SHREC anakypis rexsried tieBiepage ORie products.

(rﬂ? t\ﬁ(,)_g) Qd?ct.%%v % géf)ﬁ%?ed %gylg % ?e'::Ve %Dphlag@ g% ﬁjﬁ@e?fr%%ance liquid

8hﬁoma?ogl§)h?'d 1:1 dd):tonﬁnYeSWétSr wﬁlrll) 1% trifBaogsacefdhcid). The first product
4.15-4

ehted wps 1dmf{eég$)the 080 1 Ct mrypleégiﬁpﬂéna%ﬂ?rﬁﬁg DMSO): 11.7

(OB e €D 95 D! L O OLGSEr o BOTPAS3 o

TH? ’E@(?DLMH@SA 91: f}ie rﬂg) gllfff:s(gnﬁH) F*Vﬁdtllbgﬁz Iﬁr kﬁl (lsslﬁﬂhll 20 (t 3H) MS
er alla, as C ar

B Sy B BEGROpbime; PEED R arptier it dre 53%

Eg#o@ﬂgwgwg% triffeFdBcetid A dp at ?%@nﬂﬂﬁ'ﬁ onForbTk RI2CS 4.6 by

Var1 ous cornpounds of the present
i160m@nt doumsh Whessebamtprddt alutalcwas identifigirasihe bis @ddupy Example

40988 NUR Ch %5 0)? 980, 1), 8.06 5, 1H), 7.96 (4, 1H), 7.72 (d, 1H), 7.45 (dd,

1H), 7.27 (dd, 1H), 7.20 (br s, 1H), 6.95 (dd, 1H), 5.6 (s, 2H), 5.42 (s, 2H), 5.35 (s, 2H),
4.25 (s, 2H), 4.18 (g, 2H), 3.75 (q, 2H), 1.2 (m, 6H). 2 mg. MS (ES+): 521 (M + Na).

Example 193. Prepared by the method described for Example 192 from bromoacetonitrile:
NMR (dg-DMSO): 11.85 (s, 1H), 9.3 (d, 1H), 8.48 (s, 1H), 7.95 (d, 1H), 7.58 (d, 1H), 7.4
(m, 2H), 7.2 (dd, 1H), 7.1 (d, 1H), 5.2 (s, 2H), 4.85 (s, 2H), 4.18 (s, 2H). MS (ES +): 366
(M+1).

Example 194. Example 192 (10 mg, 24 pmol) in 10 mL dry tetrahydrofuran was treated
with lithium borohydride (0.5 mL of a 2.0 M solution in tetrahydrofuran, 1.0 mmol) and
heated at 40°C for 72 h. 1 mL water was then added and the solution was concentrated.

The crude solid was taken up into 1 mL DMF and concentrated onto 600 mg silica. The

silica was applied to the top of a bed of silica and medium pressure liquid chromatography
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art and inproved pharmacoki netic properties in
mamal s. The conpounds of the present invention show

wenhaneid4 phar maceut i cal properties over thosePCT/US2004/043164

di sclosed in the art, including increased MK and DLK
dual inhibition activity, or increased VEG-R and Ti e-
2 dual inhibition activity, along with i nproved

phar macoki neti c properties in mammals. |In one

?fgggﬁ%&?@&uﬁﬁ% eritﬂM% %‘ihdn@)‘%@ﬁl‘o%n&ﬁﬁl‘é' 16 @ffoR ﬂ@txﬁggf a tan solid.

eat ng reventin i seases and di sorders,

-SMR (asDMBGE Ui S(Zsl oHg®D. 2161 aih, 8.4 {sc hHg.0hg2 (s dED), 7.55 (d, 1H), 7.41

G0 pPooLEE et st it b s 3B b Ty 2 BRI o, 375

g?rjg:g%?@ng Hfi) a8 (ESE@EQW'NMQWI on. I'n an additional

the present invention provides a method
for inhibltlng trk kinase activity conprising

di ) : : :
somae B Fhid Calpowst PeskEpabh 68 fone PYEechPed fir Srample 104
R E{Eeﬁhﬁé liy3: NVIRRALDMSOF 43 1d,i1ep) 8 %@t iH tao3 @, 159r7.70 (d,

exa di seases of the prost at e such 8r ostate

déﬁ),C’MS Gdud 1BB %ﬁﬂ(np,rld'ﬁt age (hylpbr pPasd, aiH)a% we12H)ad. 71(bx s, 2H),

P G TR a2 Ty 2 R el Ging o, 260, s
KE@LT)ﬁrﬂgQWIpodl ment, the trk kinase receptor is trk

e majority of cancers have an absol ute
reqw rement for angi ogenesis, the process by which new

O G R B PG RR ces or
émd‘“ v WHSEDM%‘%??QE?%?%V‘%EW o Lhat. 798 @ 11D,
a0t B, Doty 79035 RIS D T oL e, 18D, 5.4
ROIENSAS L IS [T, £714, SrhV4 18 (DEMS BUHI 367 A+ )

anerofanas O-slly8 220 ong .55 Roheil tosminkry tdtivasde (@denl.of @@f mg/mL solution
play a role in the treatnment of both early (adjuvant)
aearhe tetraeidoddm cirmetirflanqrpindine MrogidsfOU R Sseneypiyined in 10 mL

tt&fah&gl%flprar? Q{ Y@Fﬁ‘%h Was %d@é(& 61.1 ?Iﬁgw\ﬂe?.b*.l‘hé Mxtﬂie \%Qsl étﬁired in the dark for
Unors 1s we

48 h. The mixture was concentrated onto 0.6 g silica and applied to a bed of silica.
Medium pressure liquid chromatography eluting with 5% methanol:dichloromethane
afforded 23 mg of a yellow solid. NMR (ds DMSO): 11.8 (s, 1H), 9.23 (d, 1H), 8.43 (s,
1H), 7.92 (4, 1H), 7.55 (d, 1H), 7.40 (dd, 1H), 7.25 (s, 1H), 7.22 (m, 1H), 6.95 (d, 1H),
4.95 (d, 1H), 4.88 (s, 2H), 7.70 (dd, 1H), 4.10 (s, 2H), 4.05 (d, 1H), 3.7-3.95 (m, 4H). MS
(ES+): 401 (M+1).

Example 197. Example 194 (63 mg, 153 umol), dimethylamine (3 mL of a 40% solution
in water), and ammonium chloride (100 mg) were combined in N,N-dimethylformamide
and stirred at ambient temperature in a sealed tube for 5 d. The solution was concentrated
onto 0.6 g silica and applied to a bed of silica. Medium pressure liquid chromatography
employing a gradient from 5-10% methanol:dichloromethane afforded 60 mg of an orange
solid. NMR (ds-DMSO): 11.80 (s, 1H), 9.20 (d, 1H), 8.45 (s, 1H), 7.95 (d, 1H), 7.55 (d,
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est abl i shed. Enmergi ng data suggest an invol venent of
angi ogenesi s i n the pathophysiol ogy of hematol ogic

wolos@eEnei es as well . Recently, authors have Peposi0ed043164

i ncreased angi ogenesis in the bone marrow of patients
with acute nyeloid | eukem a (AM.) and normalization of
bone marrow m crovessel density when patients achieved
a conplete rem ssion (CR) after induction
S
T aRED, T Tts B AP, D, 82 28D, 405 5. 28,
G&S@a@ﬁ)cﬁS’f{se&Hga NS FES: taet3d (MO MNa).i on of new
m crovessel s. Anong t hese, VEG- (vascul ar endot hel i al
grow h factor), FGF (fibroblast growh factor) play a

?oxl\él 1§f§3.|’1‘?1eie§, )Elﬁ@(ﬁiﬂﬁgcd { Pl Qﬁxﬁ Z ! grdazrﬁi'o?ﬁ4 bsolution in

tunors. These cyt Okl nes st tion an
pratn) f ardatmmoniof ochhatee @00 alg) eetd sombided imdifcal. N,N-

a neS|s |n i vo., Recent data.s e an i nportant
Brete o ST SAICA St 15T JBhe The AR YRS Concentrated
BRI mes sﬁﬂéa%g Qp!{[ﬁ&éd t8 Iaab%a D Sitieh CRUIRAR pdeldre ﬁg&d\éﬁ%mamgraphy

receptor VEG-R-2 pat h vvay can pronote
teh@lagmmg\/a igrazsﬁeﬂt efl lké@ﬁ% mbraamd dighlenonmtitape pffnrled approximately 5 mg

TR o LR PSR 5104, ). 88052 . 2,

t78729§1 H?omsamdl 1ENG zygﬁsl(ﬁl any, 71115 (d, 1BYKEMS G, 2H), 5.18 (s, 2H),
treatnment strategies. Thu i n" ot her enbodi nents, the

dr Eséab (inndEnt. mw(rprléibs aéé (& 6¥Dt BAA (Mot H). r Mt (BSq): orn/e 428 (M+1).
preventing angi ogeni ¢ di sorders where VEG-R ki nase

activity contributes to pathol ogical conditions, the

Exahpgt LI hissdofghoRh Wiasl pfe?a@dm@smﬁe pocédie By BSBAPle 198 using

invention in an anmount sufficient to result in the
veerehelie: MISERE) e 49 OMt-A)-f act or receptor bei ng
contacted with an effective inhibitory anount of the

compound. I nhibition of VEGFR inplies utility in, for
@nilipl e, angi ogeni c di sorders such as cancer of solid
tunors, endonetriosis, macul ar degenerati.on,

reti n%qqpmpogp%tthq:pqe&m HyjsatieR aregiseful, dgtpgaha as therapeutic agents.
cancer SB}’) bﬁ%ﬂﬁ}a&uﬁ%ﬁ% gﬁgéo?%ﬁ gh?géclg g?%l{?&{ ﬁ?&é}iﬁaﬁ)ﬁ%xﬁﬂgle trik,
RVEGER, PIBGRR, PKés MILK | DLKs Tier 2 FrTe 8] anall CHK1-6. Various compounds of
the present invention show enhanced pharmaceutical properties over those disclosed in the
art and improved pharmacokinetic properties in mammals. The compounds of the present
invention show enhanced pharmaceutical properties over those disclosed in the art,
including increased MLK and DLK dual inhibition activity, or increased VEGFR and Tie-
2 dual inhibition activity, along with improved pharmacokinetic properties in mammals.

In one embodiment, the present invention provides a method for treating or
preventing diseases and disorders, such as those disclosed herein, which comprises
administering to a subject in need of such treatment or prevention a therapeutically
effective amount of a compound of the present invention.

In an additional embodiment, the present invention provides a method for
inhibiting #rk kinase activity comprising providing a compound of the present invention in

an amount sufficient to result in effective inhibition. Particularly, inhibition of #rk implies
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expressed on the surface of a high proportion of acute
nmyel oid | eukemia (AM.) and Bl i neage acute |ynphocytic

wo ews@ei7ad (ALL) cells in addition to henat opoi BCT/USENEM3164

cells, brain, placenta and liver. An interaction of

FLT3 and its |igand has been shown to play an

inportant role in the survival, proliferation and
differentiation of not only normal hematopoetic cells
B R B B B B o i Eoorien prostae
(hypeplasta, bhwe]lax fartbertreament fvifldomation,sach agneurological

sequence, subsequently .as m ssense nutation of .. D835
AR A atoR A QNS Por Bty 6 PRIEAES GRGOGIERS the rrk

as$sRPtdahio¥if #urd in AML and their frequencies are
approxi nately 20 and 6% of adults with AM,,

r espect iThelnyajorTtywd cammatsaltave an @bsalite rédui®ngentor asgiogenesis, the

T T -
Wakdui HQnHBRRT SOl Bbs (WEGOF) SBdelcthad 8b& fidY@ntial research into the

denmonstrated that | TDnutation is strongly associated —
wievtlopmakiof\WIBGFAY E(d regepion( VIgE BB artiagonists Redepkirttosine kinase

ROl B, 50 250 N TR, BRRSAEA it aovances

Rr&vieses beabBAniQddredtalldatiidriarttl BASSes Sar6diad. aRbteiitiaA§dhese agents
by responsiveness to FLT3 inhibition, the nethod

doaPlpy Raglepn Biwi terakrgend of Bahsary (uyand) gdeadupnced cancer. The

PR P AR BB SR o B s s e
(esabigheda Entrging datalragfdst &i inpolvepent ofttagiygendsis ihakd or s

identified that signals through a cell_surface

tBpHeRh YooK F Berpaiplogicopaligmangierys el sRpeantiye WP ha\pgreported

. Lar_f. . . . _ o Lan .
bt an PSR e h OO M B A BYLBI leukomia
HAML beeimdroahitdtioned bonsmhirbwiriogpvasdehdedsity efheh ipgaemsachieved a

(pripmarily PDGE d.B) and theif cognate receptors
@5@@@%&%@ ) S gjﬁ?ucw} chaethosped EXBPRE GenFRg depends on
REE O prEQY diypacifit HelardE 1l Ii@hie AtastQld & SR Sadidd @The

formation of new microvéssels. Among these, VEGF (vascular endothelial growth factor),

FGF (fibroblast growth factor) play a pivotal role in the induction of neovascularization in
solid tumors. These cytokines stimulate migration and proliferation of endothelial cells
and induce angiogenesis in vivo. Recent data suggest an important role for these
mediators in hematologic malignancies as well. Isolated AML blasts overexpress VEGF
and VEGF receptor 2. Thus, the VEGF/VEGFR-2 pathway can promote the growth of
leukemic blasts in an autocrine and paracrine manner. Therefore, neovascularization and
angiogenic mediators/receptors may be promising targets for anti-angiogenic and anti-
leukemic treatment strategies. Thus, in other embodiments, the present invention provides
a method for treating or preventing angiogenic disorders where VEGFR kinase activity
contributes to pathological conditions, the method comprising providing a compound of
the present invention in an amount sufficient to result in the vascular endothelial growth

factor receptor being contacted with an effective inhibitory amount of the compound.
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gl i obl astomas to prostate carcinomas. |In these various
tunor types, the biologic role of PDGF signaling can

WO 200§/06376m aut ocri ne stinul ati on of cancer cel PCYUSNDH043164

to nore subtle paracrine interactions involving

adj acent stroma and even angi ogenesis. Thus, in

addi tional enbodi nents, the present invention provides
a method for treating or preventing di sorders where

iRo Bf VEJBR GRNIdsURHEASR, fo? eRELPR! B0 GRRhi CARLELL 9SGk as cancer
enet ll(}lgll51 on%% of e

od conpr ng providing a
pf ﬁﬂﬁﬂrtUmorw enddmetribgis,anacatan dagensttion cietndpatioy, desbetit rdtinopathy,

t he. t el et q(i)rlved growt h factor, receptor being
emaélét Hheigblagtomas. g Sterlas OftioR PEY AT P FDAN C2BFTE he

co ”'pOF'ﬂ‘ii'S 4 BabdRkE | Pt‘ﬂe oide P(%F erb%mé kﬁﬁse“{l?"ﬂK)t Nass EII {sYreferentially

exanpl e, Various orns of neopl asi a eunat ol
axprbssed bs thecturfane of ahighrprepostiorped amtwnyelhdtied&nsa (AML) and B-

%?ef{&ggb‘gé él’aocgﬁg ?ﬁylga Wa\é\&ﬁgcﬁﬁﬁal | s O Sj}%g}%gmvs&émc stem cells,
| ﬁﬁi, At -an@ ‘ﬁ%tar Wirﬁ&la&%nyofrﬁsﬁ?aezﬁﬂﬁ’ts% aff@dad H&nl shlS@n to play an

rther enbodi ments, the present |nvent|on provid
anpatandoblé orthe lselafuvah,g)rohfemtlen end diferehtizoiod of sotvimdy eormal

g/L Kﬁt%ﬁéétl\t/clﬁtgﬁ%g&naé{ | bulge%%i@tgollmgﬁ!ﬁﬁgi ﬁé&xﬁmﬂi&teing Was first reported
GOAPIkSTRA thidey &U;ﬂﬂa@orf?(l'l@? BN gheGlixthiNBmBFH8 €IN) domain-coding
invention in an anpunt sufficient to result in the MK

sasieptco ubisequently on b awisssasanbtition obPR&Z withén 2 kinhsd dasgin. ITD- and

e EF{W%E#S qu é:s%e E%(%Oudcfp 1?1r XV oﬁ?lla ég‘%{; {éﬂr‘&( nf%'s 'a%]s_%grommately 20

Bhdy%ofRabIROWRE usmm fe@%dtuﬁay\/\&hhs aﬁutatﬁbﬂwra@lm"s @ghe is so far the
di sorders. In still ot enbaodi nents, the present

Meveiiequsnt ganete alerationepeige ode inyalued A MiLs greyerat large-scale
géﬂé{e@% 8 ﬁSQmHXmEJ‘g?tfehﬁsﬁ{uﬁﬂéhe%%ﬁ 'dgde%évé’ bethb@RABES that ITD-
ac S, e method conprising

responsive cC

prueatioliin grangtyagocin@d efitht IbekdqeyesBind iarpoenpiognodisl AN inhibitor
amount sufficient taq result in the trophic factor cell
reBRmgof FLiTRg veas e ddnase haye ap amheatwedp itipatmenf pf jeplemia. The

gﬁ;géig u‘i‘x%nﬁHPB i a rH&h&d’fHP?ﬂé?tﬁneo g 88088 AbAcREZ LY fponsiveness

I ments, eaCtIVItyo
to FLT3 inhibition, the method comprising providing a compound of the present invention

in an amount sufficient to result in the inhibition of FLT3.

Platelet-derived growth factor (PDGF) was one of the first polypeptide growth
factors identified that signals through a cell surface tyrosine kinase receptor (PDGF-R) to
stimulate various cellular functions including growth, proliferation, and differentiation.
Since then, several related genes have been identified constituting a family of ligands
(primarily PDGF A and B) and their cognate receptors (PDGF-R alpha and beta). To date,
PDGEF expression has been shown in a number of different solid tumors, from
glioblastomas to prostate carcinomas. In these various tumor types, the biologic role of
PDGEF signaling can vary from autocrine stimulation of cancer cell growth to more subtle
paracrine interactions involving adjacent stroma and even angiogenesis. Thus, in
additional embodiments, the present invention provides a method for treating or

preventing disorders where PDGFR activity contributes to pathological conditions, the
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trophic factor responsive cells is ChAT activity.
Fi brobl ast growth factor receptors (FGFR) are nenbers

wobkooa/obzd |y of pol ypepti des synt hesi zed by a per/usto94/043164

of cell types during the processes of enbryonic
devel opnent and in adult tissues. FGFR have been
detected in normal and malignant cells and are

i nvol ved in biological events that include mtogenic

A AN BBl 4 donthig B BRATERUPRV Rt By S8l sutfcient
$o gpsalt i thaphakled depived gidwil factothetdptarteinpotantaecbd with an effective

fibroblast gromh factors (FGF) a(l)gd heparan_sul fate
inshitosy gmeyi Sfdhmgompoungy AnkbHiIon b4 yoplig§duitiyiing for example,

. r . . . C i ; . .
RS 8 B Pfop R Rty AR OSSR Pimpary forosis,
anydiofitedsid, absoraal wonndhéediingGHRasexuvith hardvascular end points, such as
ant i angi ogenesi s .and subsequent anti tunor alct ivity.

AbEEsaRIISy FesteResihosedte PMEN FSEROPS G JASIIE- net hod

for tr ' | . ' : :

act i vi [0 aRe RORIAEhS, B AN FLcH PRI PIORS ERbaT: reating o
peavpntigd digorgers whdrayLAC actpotyrednwibutds ¢o patbelegical conditions, such as
inverlltign in an appunt sufficient to result in thdef

#@ﬁﬁ ifef AR CoSENE © BRI PTRpTISSE PTy g ¢ FQrupgund of the present
iNAHESN G AR QirftRE: ©IERIMGhe TN FREPOY B@iﬁ§ @bnth&8d with an
present invention can al so have positive effects on
effectfvgrichibivery ambustief/the gpmppund. dphibitidnaaf IMEKrisppionsiility in, for

bbbt BTSN 3 BB e Bl op i vt
axermele, the conmpound may preserve the survival of a

chol i nergli c neuronal population at risk of dying (due )
to, elystill pthpigmybodimentsdhe prasefidiyangan peovikegaraethod fas treating

el ' ; e od 1.
SRR 2s088 B e BERARGERLRP e OB SRTPRERYR: .
siegitbdeonaRising, providinge dongaugd op e PrédehOifvéra®ndn an amount sufficient
conparatively greater period of functionality than the

HoTestlE Bethe roplip facien H regepierbemg cogtacked it syeféegtive activity
girdg%g%%uﬂ{ & O BEAGSGI. 26 Leftin DL Sl ¥hE Activity of the
trophic factor responsive cells is ChAT activity.

Fibroblast growth factor receptors (FGFR) are members of a family of
polypeptides synthesized by a variety of cell types during the processes of embryonic
development and in adult tissues. FGFR have been detected in normal and malignant cells
and are involved in biological events that include mitogenic and angiogenic activity with a
consequent crucial role in cell differentiation and development. To activate signal
transduction pathways, FGFR are coupled to fibroblast growth factors (FGF) and heparan
sulfate (HS) proteoglycans to form a biologically fundamental ternary complex. Based on
these considerations, inhibitors able to block the signaling cascade through a direct
interaction with FGFR could have antiangiogenesis and subsequent antitumor activity.
Accordingly, the present invention provides a method for treating disorders characterized

by the aberrant activity of FGF responsive cells, the method comprising providing a
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dyi ng, injured, functionally conprom sed, undergoing
axonal degeneration, at risk of dying, etc. These

woeusodgener ati ve di seases and di sorders i ncl pdeUSIO$/043164

are not limted to, Al zheiner's disease; notor neuron
di sorders (e.g. anyotrophic lateral sclerosis);

Par ki nson' s di sease; cerebrovascul ar disorders (e.g.,
stroke, ischem a); Huntington's disease; AlDS

%Hﬁi’éhh@ of BRIpr&REYinveRtoh iR hi atobf! @8fident i féasgg & #le FGER being

neuropat hi es "i ncl udi ng di abeti c neuropat hy

clostmtedorittpsn ¢fifxitive detpatyiipduwring ameuntap dtehopmplifd.

rel at peri pheral . neuropat hy; .di sorders i nduced

e t ot Gpngs orePEBieSER it 58 56 Baisiosen chibet on the

e

cenymsn ¥éitlofespaee topthe senvival nf e phaloergic eewrseffot exXaprple, the compound

treating or preventin lti.ple | o nd | eykenj as

TREY Rty e of £ Rttt neug il gomlaRr et dyine (due to,

leesI Kiglird, a GiEER0ESn S, QWBBEHEPatl VWK RHiBn oRRMURI progression) when

| ynphocytic | eukem a, and chronic |ynphocytic )

Icenipereido alchokinkdgic inowanaldgraputitivn mot presanéedow il suth compound, if the
0 unds, are. al so useful .in the treatnent. of..

FreclsrdpalaBan b £ecmpa sy s isE sulr AT ey e e non-treated

theudgas.h, injury to spinal cord motoneurons, and also

have utility in, for exanple, diseases associated with

apopt o verigty of nejsalogicak diserdersar eharacierize by inpwropal cells which are

R T ben, o
Riging) etcamdwsd netrodegaieydtblealiseasss aatd didokdersincluds] e arohot limited to,

n enzymatic marker for a functional choljinergic .
?éafafaﬁxer Adisgret meipaneyen diverdess (- amyapapiie lasgral sclerosis);

AR 0B SO S BSS RE aR N ) o
diseagee AJDS dealentd;repAdsybsnultiplé sderosisy mnipheriheanopohisdincluding
bRt BHroBhg P e R b RO EpTEHLY . AP related
A o, R oy D 0L i
@fsogiayedcwitip oemedssive or penetrating injuries of the brain or spinal cord.

In other preferred embodiments, the compounds of the present invention are ‘useful
for treating or preventing multiple myeloma and leukemias including, but not limited to,
acute myelogenous leukemia, chronic myelogenous leukemia, acute lymphocytic
leukemia, and chronic lymphocytic leukemia.

In additional embodiments, the present compounds are also useful in the treatment
of disorders associated with decreased ChAT activity or the death, injury to spinal cord
motoneurons, and also have utility in, for example, diseases associated with apoptotic cell
death of the central and peripheral nervous system, immune system and in inflammatory
diseases. ChAT catalyzes the synthesis of the neurotransmitter acetylcholine, and it is
considered an enzymatic marker for a functional cholinergic neuron. A functional neuron
is also capable of survival. Neuron survival is assayed by quantification of the specific

uptake and enzymatic conversion of a dye (e.g., calcein AM) by living neurons. The
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descri bed herein, and stereoi soners or
phar maceutically acceptable salts thereof, in the

wo e@ansast and/ or prevention of any of the conBCT/USII84/043164

di seases and di sorders descri bed above. Further

enbodi nents are directed to the use of the conpounds
descri bed herein, and stereoi soners or

pharmaceutically acceptable salts thereof, in the
BRpbasdsHeScrifedh Bl e 'E%Btfufdetllitti Rtk %at"i’t%/c Bf disease states
preventing said conditions, disorders and di seases.
Tmmtxgpmlmgdsnt@&ll prcdlfgn@@e stchi #s/mALY omchave | mpor t ant

functional ar oIo activities. which find

i e iora PP Ry iet B TN s B th B of any compound
i8S SMEE ReRR ahl %?e%?s@hieﬁs G ;ﬁﬁﬁﬁaceﬁﬁéal@%@eﬂﬁble salts thereof, in the
presentation, and in order not to |limt the range of

iterinianit esd/boprevidrition of hey gf thgwpn@pﬂggs disgadee and disorders described

6B%r aﬁ% er{hﬁz ed cgﬂleg Gl I Iée%eﬁis tPg{“f use éﬁ@? ou nqls gg ]:iestcrlged herein,
fah k@¥Wdisotherd Mblﬁhhhdéﬁtl@illy%ééﬁmﬂb gal&Ghérebt, ¥ e nEfugRture of a

on the function and/or survival of trophic factor
m@p@mnv@ré@pql@g ad/orine¥siniing paid conditions, disorders and diseases.

fl
col | - PR RPgDRERT R G ARARSSE s BB bRl
?hmhmabmgtdapabtmtmwafﬁ&mﬁﬁ@nﬁl@ﬂylm amﬁguymﬁmﬁng@ﬁmmmg)both

eath I nhibition of enzymatic act|V|ty can
a@p@cmané&ﬂea@eﬁgc afepps. 508 epieet pv@epwlpmné.m P@ﬁr pet tg limit the

Yo BE phIBL LAl Wb e iRl B calcreri M e MitRics o the
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I nase 1n tion
ksl@‘ﬁpsﬁndmdf aicepletemk inybmsgrheanybeadeh enally BEC ribad adfdlloon; or
trk tyrosine kinase inhibition assays. Effect on the

function and/or survival of trophic factor responsive

cel 1 S:a.€. O tnhibfilon®f ehoyipiRUapey |1 neage, can be

est abl 1 shed usi ng any t he owi ng assays: (1)
cul tured spinal cord choline acetyltransferase

(" DRGD nedtiebkob kb ditiigh diohgur{ve) SCpatly Bl Sepponsive cell

for ebrain neuron ("BFN') ChAT activity assay.

I nhi bition of inflammationassoci ated
C. Inhibition of inflammation-associated responses

D. Inhibition of cell growth associated with hyperproliferative states
E. Inhibition of developmentally programmed motoneuron death

Inhibition of enzymatic activity can be determined using, for example, VEGFR
inhibition (e.g., VEGFR2 inhibition), MLK inhibition (e.g., MLLK1, MLK2 or MLK3
inhibition), PDGFR kinase inhibition, NGF-stimulated #rk phosphorylation, PKC
inhibition, or trk tyrosine kinase inhibition assays. Effect on the function and/or survival of
trophic factor responsive cells, e.g., cells of a neuronal lineage, can be established using
any of the following assays: (1) cultured spinal cord choline acetyltransferase (“ChAT"™)

assay; (2) cultured dorsal root ganglion (“DRG”) neurite extension assay; (3) cultured
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response can be established using an indol eam ne
2, 3-di oxygenase ("1 DO') nRNA assay. Inhibition of cell

w@e@ab37associ ated with hyperproliferative staP@rUSEN4/043164

be determ ned by nmeasuring the growh of cell lines of
interest, such as an AT2 line in the case of prostate
cancer. Inhibition of devel opnental ly programred

not oneuron death can be assessed in ovo using

&bl Yesbeirchdueén SWFNT) CHIE Steity 08Sy. Wib#ios & hifflammation-
undergo naturally occurring death between enbryonic
daspsiaedygeponge cambr estatilipbedusingy Bpeleamingt2,3didxygenase (“IDO”)

UK. SFEATALLY GO E BRI R e st

elREyiaicd Oyanddsiiifig/ the)eré g ot duedst idferdshgup &SANAT? line in the
i nvention can be determ ned using, for exanple, the
fcase GurpRiata sanees: Inpasim phigvslopmsatally pgerpmgoed motoneuron death can

PSR R B Ol iR ok RO Bhil s undergo

Infahiﬁgl:yt d;dcpnﬂsfg&?wdtﬂ?lﬁmerﬁerhbﬂgbhb ltdafmé A 0, ah&ﬁhf)lbztihg :mlmibmon of
-SLI mul at.e r 0S ar aliron 1 n a ol e ce .

Ep@p&%t%f% Repirgng cel 5@2‘9 ?@%&d&éﬁyﬁh%@mmﬁé disgloged herein.

( PDGFRne i bRioh P BnARR A% L6989 6% HHRIdoMPoFhdLSERY Sres8iRlinvention can
A BB ded iRy by | ;

may be us I'n conn lon W e present invehtion
e eeeahined usingbfelr emamplesthe dolwiog assayended, nor are

t hey tg ?EF nstrued, as limting the scope of the
di scl o . iﬁﬂﬁﬁt‘ﬁpﬁ%w of trkA Tyrosine Kinase
Act i viWKﬁghi@,g;@dA@gypounds of the present invention
were tested for their ability to inhibit
PKC Activity Inhibition Assay
trkA Tyrosine Kinase Activity Inhibition Assay
Tie-2 Inhibition Assay
CDX1-6 Inhibition Assay
Inhibition of NGF-stimulated trk phosphorylation in a whole cell preparation
Piatelet Derived Growth Factor Receptor (PDGFR) inhibition assay
A description of assays that may be used in connection with the present invention

are set forth below. They are not intended, nor are they to be construed, as limiting the

scope of the disclosure.

Inhibition of trkA Tyrosine Kinase Activity

Selected compounds of the present invention were tested for their ability to inhibit
the kinase activity of baculovirus-expressed human trkA cytoplasmic domain using an
ELISA-based assay as previously described (Angeles et al., Anal. Biochem. 236: 49-55,
1996). Briefly, the 96-well microtiter plate was coated with substrate solution
(recombinant human phospholipase C- y1/glutathione S-transferase fusion protein (Rotin
et al.,, EMBO J., 11: 559-567, 1992). Inhibition studies were performed in 100 ul assay
mixtures containing 50 mM Hepes, pH 7.4, 40uM ATP, 10 mM MnCl,, 0.1% BSA, 2%

DMSO, and various concentrations of inhibitor. The reaction was initiated by addition of
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the ki nase activity of bacul ovirus-expressed human
trkA cytoplasm ¢ domai n usi ng an ELI SA-based assay as
w@e@3ioearsd y descri bed (Angeles et al., Anal. BPOLSIN4/043164
236: 49-55, 1996). Briefly, the 96-well mcrotiter
plate was coated with substrate solution (reconbi nant
human phosphol i pase G g |/glutathione S-transferase
fusion protein (Rotin et al., EMBO J., 11: 559-567,
13%2inase2l RUbWOD tSpredbciStol s Rrimied ArTed AR aaaagoe(rp t0
assay m xtures containing 50 nM Hepes, pH 7.4, 40nM
Alegphotyresind (UR3) 2as thehoedBsh, followy EMRCE sepoddaryenoyrse-conjugated
copncentrations of inhihitor. The .reacti.o S -
gy, SBRF Shophat it 18t BR okt WuisBOGidntl FnBack cThe sctiviey of
REOERP chPfmd RadhiRBd@Ssd b a8 Afnplified aBlebt@ystedh (Gibco-BRL).
phosphot yrosine (UBI) was then added, foll owed b% a .
dufubitign dgtasyerg amalpznd usin thel sigmoided dose-hpaaise Geariable slope) equation

ph hat ase- | akel | ed al. aptj - e | { Bi.o- Rad).,.. NI
PR GERRPhE PR oA 8 eedfiRtio L ERNEEn B LR T pese activity i
a&mhtd iosd “delection system (G bco-BRL). I nhibition
data were anal yzed using the signoidal dose-response
(variabl e slope) equation in GaphPad Prism The
concentration that resulted in 50%inhibition of

ki nase activity is referred to as "1 C50". I nhibition of
Vascul ar Endot helial G owth Factor Receptor Kinase
Activity Sel ected conpounds of the present invention
were exam ned for their inhibitory effects on the

ki nase activity of bacul ovi rus-expressed VEG- receptor
(human fl k-1, KDR, VEGFR2) kinase domain using the
procedure described for the trkA kinase ELI SA assay
descri bed above. The ki nase reaction m xture,
consisting of 50 nM Hepes, pH 7.4, 40 nM ATP, 10 nM
MhCl 2, 0.1% BSA, 29%OMSO, and various concentrations of
inhibitor, was transferred to PLC g/ GST-coated pl ates.
VEGFR ki nase was added and the reaction was allowed to
proceed for 15 mn. at 37 0OC. Detection of
phosphoryl at ed product was acconplished by addition of
anti - phosphot yrosi ne anti body (UBI). A secondary
enzyme- conj ugat ed anti body was delivered to capture

t he anti bodyphosphoryl at ed
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PLC- g/ GST conpl ex. The activity of the bound enzyne
was nmeasured via an anplified detection system

W@ @Bme37BRL) . |1 nhibition data were anal yzed usPOmyUS1084/043164

si gnoi dal dose-response (variable slope) equation in
G aphPad Prism Inhibition of Mxed Lineage Kinase-1
Activity The kinase activity of M.KI was assessed

usi ng the MIIlipore Multiscreen TCA "in-plate" formt

g ﬁ?&{ bPPLscufir E’ﬁ&ﬂtﬁélﬁhl ‘@ﬂﬁﬁﬁ cfo?' Itéceﬁolr%nage Activity
| oMo 51, each

Screening, 1: Brie
50- M Saksted coinpbumds ctf(blmet pricsad xm@nmm Hemanmhtdﬁoﬁtheﬂmmmitory
10 az.1 DIT, .25 nM b- hos
CHROR TS NORSSRE PLEacTbi R B DIES LA, FBgRIoh gt k-1,

m' VE@@@Q?H&EQ (ﬁinﬁhlﬁ b&h sng i W@pr@)@é@ure &{%@@Qor @herEM@hnase ELISA

test conpound bacul ovi ral GST- ML
Segapldescribed abmwc aﬂmtkemjasn‘: macman miixtuge, cCERBLng o 50 @dﬂtlﬂms pH 74,

ﬁpé’t@tﬁ‘:@) \kg FMP&L&E@ ?%ﬁﬁ‘%eé(? pTSV'ﬁngﬁ% ?%S%%HC%FY&H@IS of

[uPl SRS Ml B G SR s s e

E’éa%h@ﬁ WAE B0 d viRecdea fEOLS ik a8 E°E.0DetbcohoUptiosplidr9lated
to counting using the Wallace M croBeta 1450 PLUS

peaduct Whnadcomplghedtbyradditieal of patidhaephehppene gaiodigUBD. A
As b
%cno% ﬁryben?}%%[;% go fﬂ@&l ant ﬁf}d@ v%a%sdteﬁgergc? fo n% ?ﬁlré {f% e{nltllbggy-

ase a reco

?ﬁ&éﬁh@i@l&té‘cﬂ Pn@rwesﬂeksmpmn Thé ﬁd:tfi@tytdif@‘héﬂbdiﬁha%nﬂﬁﬁﬁ was measured via
and | euci ne zi pper. Acti vi té was neasured in 384-wel |

Bh goypdified detp¢tmr@3/st@maﬁcﬂh@e RE). Imbihrt@naiatta wereraélgmzv(édsing the
No
el G B dRE Vi bR ol AE B B ©

protein substrate MKK7 (Merritt et al. 1999) at a
concentration of 20 /M in Tris buffered saline

IrbjtiorzaficMizad Taine inaserdtA¢tHdeY 20 nM MOPS (pH 7. 2),
15 mMpd rﬁ‘osp%w %V@ was TNRIEd u§1nrgﬂ\fﬁe%hp%§e WMtiscreen TCA

b- glycerop
“in-plate” format as described for protein kinase C (Pitt & Lee, J. Biomol. Screening, 1:

47-51, 1996). Briefly, each 50-ul assay mixture contained 20 mM Hepes, pH 7.0, 1 mM
EGTA, 10 mM MgCl,, 1 mM DTT, 25 mM B-glycerophosphate, 60 uM ATP, 0.25 uCi [y-
32P1ATP, 0.1% BSA, 500 pg/ml myelin basic protein (UBI #13-104), 2% DMSO, 1 uM of
test compound, and 1 pg/ml of baculoviral GST-MLK1kp. Samples were incubated for 15
min at 37°C. The reaction was stopped by adding ice cold 50% TCA and the proteins
were allowed to precipitate for 30 min at 4°C. The plates were then washed with ice cold
25% TCA. Supermix scintillation cocktail was added, and the plates were alloWed to
equilibrate for 1-2 hours prior to counting using the Wallace MicroBeta 1450 PLUS

scintillation counter.

Dual Leucine Zipper Bearing Kinase Assay

Compounds were tested for their ability to inhibit the kinase activity of

recombinant baculoviral human DLK, containing the kinase domain and leucine zipper.
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BSA, 100 nmM ATP, and 2.5% DVMSO Reactions were started
by the addition of 10 ng/m GST-hDLKkD/ Lz. For |C50

wa@lewsnad7eat i ons, a 10-poi nt dose response cur VEBCWES2004/043164

generated for each conpound. Pl ates were incubated at
37C for 30 m nutes, and the reactions stopped by the
addi tion of 100mM EDTA. Product was detected using

Eur opi um | abel ed anti - phosphot hreoni-ne (Wl | ac#AD0093;

Qickivfrpdad n’k%@lﬁgd H‘?» ﬁf@gﬁ\ﬁl{r&&@mc Pialeh @(‘Mt#%(??ﬂ@f Wigdh time-resolved

capture at 4C enhancenment sol ution (Wa
£hBrb4cenOs Yeadast (@dﬂm@Elm AphHcatioatMéotg dA34-968)g |H1@t@@welfemoated with

3 oﬁg%&?s»%&“wé?“e@@? (e, 957 b endmlion o1 20 ey i

(f R(S’Lg%%%esah%n | SI) k}tk) @PF%S %S@?Eﬂn ¥?6W| on gqthiﬁ 2 15mM

g BMrAS Wedrbpidsphate, 0.1%
M%cgrmi md«lﬁgi%ﬁ %ﬁﬁaanﬁﬂzm ACQSHQMSBD%(V&& plidsphate, 0.1%

B&Az 180 UML ATP, 609 957> DIMSOA Reertions w@stmmthﬁ)la&dltlon of 10 ng/ml

g"ﬁl | iﬂ?g %55%9% oﬁ?eéel"\g/lll(%}ogl; Brs]ﬁg)—f{ﬁt)lhgé%se /5%?8956_ cu.r\%h was generated
o) 96’1?1 Y€ Big ?é Gl iBEutaliei & 304 %drt% rﬁ{?\ultqeg,?%ﬁ' the tda€tions

nase act Ivity of reconbi nant bacul ovira
sloppedbe thecidtinphad 1)@ ndd B TA U BailycowanditédtedhndimnEafopium-labeled

o s O T S oo roow
ég{;ﬁgﬁ ?ptm' A 8¢ %%‘%ﬁﬁ&c@ﬁéé%ﬂ@%n%@vﬁ%é ‘g@%&ﬁg{)f}t\@% added and

pol nt 'screeni ng, arcode
Gaesppl ate thg&l aBianet fog Sphiat &h¢ Cabrefcdié® 8§ theassultded sdutivint Was then

50 m/well of 10 substrate utiqn (re '
FRFABHCESYDE Blecinge- bed Hapresgencs 6555 adaa e Eb LPdeader

BlchdlS MdEPk- 1456%1§'o?%n%fdn\M5aelwaﬁo aﬁlﬂfb%%xg &hé@agfhnalyzed
ssay m xtures containing 50 mM HEPES (pH 7.2

A_ﬁ'iﬁg G]r@phﬂfiﬂdmm SeeSsdIMBT@tt, ®. ESMaBSM thlzﬁ@,CDn @hmlc Huy, X,,
H{} ?I;&‘Eﬁ?aznc BB (%94)%0 1\%1 Eﬁe?lgé il DtLtilgutal5 rea MK R a5d not

MKX4 as Substrate. J. Biol. Chem. 274, 10195-10202.

Tie-2 Tyrosine Kinase Assay

Compounds were tested for their ability to inhibit the kinase activity of
recombinant baculoviral human Hise-Tie2 cytoplasmic domain using a modification of the
ELISA described for trkA (Angeles et al., 1996). A 384-well plate format was used for
single-point screening while ICsos were performed on 96-well plates. For single-point
screening, each barcoded 384-well Costar High Binding plate (Cat # 3703) was coated
with 50 ul/well of 10 ug/ml substrate solution (recombinant human GST- PLC-y; Rotin et
al., 1992) in Tris-buffered saline (TBS). The Tie2 activity was measured in 50-pl assay
mixtures containing 50 mM HEPES (pH 7.2), 40 uM ATP, 10 mM MnCl,, 2.5% DMSO,
0.05% BSA, and 200 ng/ml Hisg-Tie2¢cp. For ICsp determinations, the assays were run as
described above but in 96-well Costar High Binding plates (Cat # 3703) and with the
volumes doubled. A 10-point dose response curve was generated for each compound. The

kinase reaction was allowed to proceed at 37°C for 20 minutes. The detection antibody,
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descri bed above but in 96-well Costar H gh Binding
plates (Cat # 3703) and with the vol unes doubled. A

WA epob3Th4 dose response curve was gener ated f oPCEESIN04/043164

conmpound. The ki nase reaction was allowed to proceed
at 370C for 20 mnutes. The detection anti body, N -Eu
anti - phosphot yrosi ne (PT66) anti body (Wallac #AD0041),
was added at 1:2000 diluted in block buffer [3% BSA in

Rﬁ%%ﬁ@-gﬁo%‘@%%ﬁ@ g%l%ﬁ? I:Efbﬁhlv (WAIRE B APVDA DY Was added at 1:2000

i ncubat i ehhancenent solution
(@hateldan blptR 420 % BS addSiwith@.A3% Tpleat- @OWWAB ST gin Alfter one-hour
agi tated. The fluorescence of

Mbﬁ?@hatr?’gaéxﬁ%ﬂl fEnhgnceRent § hi-eane@ﬁﬁ% i#q 1*%3 bﬁ%@ﬁ%@eﬂ and the
OIECYOEERY B8, M AR ETEUE  h S1RPGR o measre
\weing thaaniddny zesd] vesl f@résecencei (TRBaswdea ivdthe GAlltitabel Resadee (éictor2 Model
BP0 g it T0) Sl ol S0 BB e cnvymae
B GO R gy B GRS TH R B o

assay lf or tArgalasyTo3| Befflarn@s Barletti Bi Ay, Huikads, R. L., Stephens, R. M.,
E/Lg;h }a%? . Rﬁ%élgslio%ge_, %O&E}w%-ﬁnév{r{rxgﬁu(gd ilg?Br'glgwprbent assay for
E. H, R e Mhkde.ackility. 6. BlochemCDb&SBLIREr, J.

(1992) SHZ donmi ns prevent tyrosine dephosphorylation

of thé&. EGF Rasimept.dvlargotam.i Mobammedi, M., Pplyo 8. daaumhds., Li, N.,

hi gh-affini bindi n i.te for SH2 mai ns_ of .
phosp ot s BB ety b “Ulgin, A oo dieRingdr 3 doga) sH2 domains
For nulpadvieatyFskind duphasphiiyl &idAWTRRSEST rkdeptdroieatificisionof Tyr992
the present i nvention can be adm ni stered by any neans

t hat raethe high-affintityeinding aite fosSH2donzaing ofephogeimlipaset G-y. EMBO J.

t he agent; jte of action in the body of the subject.
The cgﬁ'p%ﬂ?rsié@'nay be adm ni stered by any conventi onal

means avail able for use in conjunction with
phar maceuticals, either as
Dosage and Formulation

For therapeutic purposes, the compounds of the present invention can be
administered by any means that results in the contact of the active agent with the agent's
site of action in the body of the subject. The compounds may be administered by any
conventional means available for use in conjunction with pharmaceuticals, either as
individual therapeutic agents or in combination with other therapeutic agents, such as, for
example, analgesics. The compounds of the present invention are preferably administered
in therapeutically effective amounts for the treatment of the diseases and disorders -
described herein to a subject in need thereof.

A therapeutically effective amount can be readily determined by the attending
diagnostician, as one skilled in the art, by the use of conventional techniques. The
effective dose will vary depending upon a number of factors, including the type and extent
of progression of the disease or disorder, the overall health status of the particular patient,
the relative biological efficacy of the compound selected, the formulation of the active

agent with appropriate excipients, and the route of administration. Typically, the
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i ndi vi dual therapeutic agents or in conbination wth
ot her therapeutic agents, such as, for exanple,

war@s®exb€s. The conpounds of the present i nvePtT/OR20as/@43164

preferably adm nistered in therapeutically effective
amounts for the treatnment of the di seases and

di sorders described herein to a subject in need
thereof. A therapeutically effective anmount can be

B LB R NGB0, GRS Ll
tdesibod effeesis athieved.f ecti ve dose will vary dependi ng

upon a nunber of factors, includjng the type and )

ext ent!YBICahiRsG RS gFF Pmtqbeuf&-‘gie@%&gotp plhdpg/ke g body weight
. i r i h .

BUPUR Bk oSl o 4B 01 A 81HRUAR Y pob G o o o

tAprefaradidadyidose fof atihle hambtasiecladesdbout 25 58ppodprd 2i0emg, and an

excj pjents, .and the route of adm njstratiopn.. . .
BB Blaf 0% (A CBHBBEHIL. 18 AP IS R Siipstassd in one or more
glgﬁ%ge fo?r?ﬁ@.l $he Whit Qo GhARYRIm bbG |E13¢§ Bb&RI00 i Sdministered one to

sired effect is achieved. Typical dose ranges are
ffoartiradsaudayQ p@ieraigly rpm ebaittd 0tmglEebeyY 3 wE, twedymes a day. In an

e Bthod Y es i e B BORL Bl e 483 A AL A s necessary
48 bénfeROSlob@EeramUb el bF BB 0103qb 20@E/ DR subfsct, 28d gi&@rably about

and 200 , and an equi val ent dose in a human chil
THe 20atgiwlinds may be administered in one or nore unit

ggg e n{;ﬁrg %mggé‘,%eds%}gﬁ% ﬁ%g‘%é E&éﬁfﬁ&} {n:z%gsme ggrgxg{}?t&d {fo pRRHaceutical

ere

RoBIpBE Ay Advik ARe With ke 59 nioge ce¥fdidalifP accep@blei gxEipients. The
a day. In an alternate nethod of describing an .
exeipentsase grdecsed emtherbasis g the chpsea oytesh @dpinptration and standard

>hj : . . 5
PRS83R o] B2l 8 ol ASHUR NPl lor2 10 S e
Ryhevice of PhanaipoROitisd. pGetitneo, pt. &6 £BE.; Lippembitoillimys BeWilkins:
formul ated i nto pharnmaceutical conpositions

. by
Fardaiehie Ri14908n dhe compputipnrapmpbetprmutidtogoppk apdfqs delay the
GXIELRIF MeSactiVE Ggent(s), as in fast-dissolve, modified-release, or sustained-release

formulations. Such controlled-release, or extended-release compositions may utilize, for
example biocompatible, biodegradable lactide polymers, lactide/glycolide copolymers,
polyoxyethylene-polyoxypropylene copolymers, or other solid or semisolid polymeric
matrices known in the art.

The compositions can be prepared for administration by oral means; parenteral
means, including intravenous, intramuscular, and subcutaneous routes; topical or
transdermal means; transmucosal means, including rectal, vaginal, sublingual and buccal
routes; ophthalmic means; or inhalation means. Preferably the compositions are prepared
for oral administration, particularly in the form of tablets, capsules or syrups; for
parenteral administration, particularly in the form of liquid solutions, suspensions or
emulsions; for intranasal administration, particularly in the form of powders, nasal drops,
or aerosols; or for topical administration, such as creams, ointments, solutions,

suspensions aerosols, powders and the like.
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exci pients are selected on the basis of the chosen
route of adm nistration and standard pharmaceuti cal

w@r@ssire4 as descri bed, for exanple, in Rem nEtDOS2000@43164

Sci ence and Practice of Pharmacy, 20th ed.; Gennaro,

A. R, Ed.; Lippincott WIlians &W I ki ns:

Phi | adel phi a, PA, 2000. The conpositions nay be

formul ated to control and/or delay the rel ease of the

act i V?Vo?gﬁ'i‘%\&ﬁ)mstlaaﬁoh Nhé %ﬁetg TR0 b¥ders, capsules, troches and the like

modi fied-refease, of 'sustal neéd-refease foP F

Salxc bortaintone ot edbre eﬂ tdaaﬂdlowmg e:i(hlemé@d {fitletsesasie as starch or cellulose;
03|t%ons may lize, for exanple hi oco

ATt ° GB IRy golatnt OF BRIy Pioligones: disintegrants
%9£P+sys@§r51§or &%Yd%ﬁl’i@ﬁ%)f{v@@etu&%a}{%ﬁaf Qﬂéicec?}%aanesmm stearate;
copol yners, sem sol 1 d polynetic
rhitlarite achkan culioidal silivenalioxidd; hs/eetramngsagemts s&:h(mrsu&:x@se or saccharin;

prepared for administrati.on Q% neans ent era
ﬁgglﬁgonqgrﬁgmta,sh IS REPRYIHBLY, ChETRY ﬁ%%ml%? st figpay contain any of

Wﬁ&%c @%nd i 'a@éﬂtloﬁﬁll}t EGHRAA 8 BRI OBRBSTiquid carrier, such
t ransnucosal i nclfuding rectal, vaginal,
swblpo}ygtmzlenargﬁycbh cT:l"ad sorhdwtrésiosmtfbhm may hnrﬁamtmgs of sugar, shellac,
i nhal ation nvigns Pr ef r abl 03| ions are

OF ENERS a8y L4A%H Pé%ﬂ?f jo&e SH“%E c?u PAPSAYS PR oy, guspensions,
EOLMbEY, eialidkSsyrgRPSIMIRS e, 0f M{a?*l% iprdsehteBat 8 At epRdluct for

adm ni stration, particul arl he formof |iquid

seslonstitaiien WEh sy oF ofer pitad ifnﬂe@i%befwmseu Paahdrguidpreparations

%%?clrcynt(sﬁi}n ca&nlvg ion%ﬂc}dlt(l: e!s% J:I'Y as}&r%a?&n(sogl‘m) dn?gog\g%%{s émulsifying
ageng)i IdSlhérﬁE Is%eteﬁmg Qndﬂa@éx@@‘@gen@l B{d¥RINE PresSHlatilésONs,

suspen3| ons aerosols, powders and the |ike. For oral
adni nilSe campentionsyaay abp be admigiisierad pysRigerlly; Thephameapeutical

%%rﬁﬁgi%ée g d | CFSIgli tgﬁe %@?q%ﬁﬂ% afop 6)9%5%18 rSt{FﬂE %ﬂL?JOUg I;]C?I U[lOI’IS or

n S or ers suc
sedpedionse; Aq]ieﬂﬁtecfaﬁnéw fivlade mixeures ofysitetold ael wakl, bbﬁs&d media,
gel atins, pol yvi nyl pyrrolidones; disintegrants such

aad dediken I\Eﬂna@@orlwag@t@wl%@ic\?égls angghicelintushgg ethagal, and
EQ{yﬁth {en b gfésgebﬁ'i@ §ﬁ&?§s%geta&le'o%%§ﬁ§ﬁiﬁb AR50 L fgfelrs and the

sweet eni fig agents s as sucrose

tike.cOdrer nomponents can be added including surfactants; such as
hydroxypropylcellulose; isotonic agents, such as sodium chloride; fluid and nutrient
replenishers; electrolyte replenishers; agents which control the release of the active
compounds, such as aluminum monostearate, and various co-polymers; antibacterial
agents, such as chlorobutanol, or phenol; buffers, and the like. The parenteral preparations
can be enclosed in ampules, disposable syringes or multiple dose vials. Other potentially
useful parenteral delivery systems for the active compounds include ethylene-vinyl acetate
copolymer particles, osmotic pumps, implantable infusion systems, and liposomes.

Other possible modes of administration include formulations for inhalation, which
include such means as dry powder, aerosol, or drops. They may be aqueous solutions
containing, for example, polyoxyethylene-9-lauryl ether, glycocholate and deoxycholate,

or oily solutions for administration in the form of nasal drops, or as a gel to be applied

intranasally. Formulations for topical use are in the form of an ointment, cream, or gel.
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or flavoring agents such as pepperm nt or cherry
flavoring. Capsules nmay contain any of the afore

wo p@sma7exci pi ents, and may additional |y cont aP@T/@S2004/043164
sem -solid or liquid carrier, such as a pol yethyl ene
gl ycol. The solid oral dosage fornms may have coati ngs
of sugar, shellac, or enteric agents. Liquid
preparations may be in the formof aqueous or oily
q‘#@f&@ﬁ? tH%E'éforE@ |1ﬁ51ﬁd?e'1ascan%9~'§1§dh% trSpaf Slancﬁ nl, %e£1$1 alcohol,
e or may presented as a dry pro uct for
pelyethytant gl ycols, or ﬂlhlrwambmatmnsmmmt]mmahahiuémﬁymg adeet, such as

bef.or uch repar tions

SovEes b adr ¢ edls® aBi S6R e PRgupaty Sorblaemauigbie for
ﬁaﬁéafe&nalemﬂlﬁﬂsﬁa(ﬁd}gcaﬁ%qﬁe%emea Ly BRERe V@&‘B@l-%*s ef3iiRd r&1f oir or
flavoring agents, dyes and preservatives

amap:memomsszsmmy adiesive defzem-eingtobled dygpement meazﬁx gispersion-type
The rmaceuti cal, forns, acceptabl e. f.or. i njectabl e use .
B BOTR O R AP S BT LA G Eo T B FOAIG 1ogpeet or pasiles
ah® Hﬁ?sa!s%rhﬁclué’éwﬁ%e& Bdse! KICh ab BEdrbtorHe#disl 88 ofHfer excipients such
al cohdl's and water, buffered nedia, and the |ike.

nbglaq@ré@i%e f@hmehtlgna mﬂab@éomee@h mlmmaﬁmtlgn mrgfer@dbchresented as

as. ano ene; co S:;
\‘}86‘2‘95%?“@?8?1 tgtes RO £ ] GEa PRl SecoBon B Bt ey include o

gvidtke. O her conponents can be added i ncl udi ng
surgactants such as hydroxypropyl cel | ul ose; isotonic
agent As thopetskiledgn Hie Wil anpressate.mugiegousiaodifieatioapand variations

r

of e BBt Son i b i in 15 SEUS aBhve (cRORRES Y idetore
ahdurstoodninowixsinehe adape ofitk appendudscllorspihk yiheon may be practiced

anti bacteri al agents such as chl orgbut anol ,  or

Bﬂ)@ﬁ)&qse thep e pecificaiy dpﬁ‘élbpii Rereinygad ngsgﬁl)ee(pfépe invention is intended
B &R3 %&gﬂPMQﬁQ % closed in anpul es, disposable

syringes or nultiple dose vials. O her potentially

useful parenteral delivery systens for the active

conpounds i ncl ude ethyl ene-vinyl acetate copol yner

particles, osnotic punps, inplantable infusion

systens, and |iposones. O her possible nodes of

adm ni stration include formul ati ons for inhal ati on,

whi ch
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i ncl ude such nmeans as dry powder, aerosol, or drops.
They may be aqueous sol utions containing, for exanple,

w@oelogorires hyl ene- 9-1 auryl ether, gl ycochol at e POTIUS2004/043164

deoxychol ate, or oily solutions for adm nistration in

the formof nasal drops, or as a gel to be applied

intranasally. Formnul ations for topical use are in the

formof an ointnent, cream or gel.Typically these

aarapvisncl ude a carrier, such as petrolatum Ilanolin,

stearyl al cohol, polyethylene glycols, or their

conbi nations, and either an emul sifying agent, such as
dium.lauryl sulfate, or a gelling agent, such as

YRR AT or mul ati ons suitable for transderm

adm ni stration can be presented as di screte patches,

as in a reservoir or mcroreservoir system adhesive

di f f udi on- doenmpiunddf Fpsnelidor a matri x

di spersion-type system Fornul ations for buccal

adm ni stration include, for exanple |ozenges or

pastilles and may al so includegd flavored base, such

as sucrose or acacia, and, othern exgipients such as

gl ycochol ate. Formul atio guiNap § for recta

adm ni stration are prefe A eseqt ed as unit-dose

suppositories, with Jased carrier,s such as

cocoa butter, and [

skilled in the art

nmodi fi cations and vat ; &nt; i nvention

are possible in Ii ¢ aboveQt eachi ®gs. It is

t herefore understo that wthin the scope of the

appended cl ai ns, the inventRbn nay be practiced

ot herwi se than as specifically described herein, and

the scope of the invention is intended to enconpass

all such variations. CLAIMS What is clained is: 1. A

compound of Formula I: 1 Y Al

wherein:

ring A together with the carbon atoms to which it is attached, is selected from:
(a) a phenylene ring in which from 1 to 3 carbon atoms may be
replaced by nitrogen atoms; and
(b) a 5-membered aromatic ring in which from 1 to 2 carbon atoms may be
replaced by nitrogen atoms;
A' and A? are independently selected from H, H; and a group wherein Al and A*
together form a moiety selected from =0;
B! and B? are independently selected from H, H; and a group wherein B! and B2
together form a moiety selected from =O;
provided that at least one of the pairs Al and A2, or B! and B? forms =0;
R’ is H or optionally substituted alkyl, wherein said optional substituents are one to
three R'° groups;
R? is selected from H, C(=0)R%, C(=0)NR*R*, SO,R*, CO.R?, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted cycloalkyl, and optionally substituted
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A2L VR3\ R5 - ARA R2 1| wherein: ring A together with
the carbon atons to which it is attached, is sel ected

wo e@s1063786d a phenylene ring in which from 1 toPGr/wazNem3iecs

atons may be replaced by nitrogen atons; and (b) a
5-menbered aromatic ring in which from1 to 2 carbon
atons may be replaced by nitrogen atons; Al and A2 are
i ndependently selected fromH, H and a group wherein

Al and A2 {06R50abakr WharetPéed YpiislaPsitRbuihemedde tBlhree R'
and B2 are I ndependently selected fromH, H and a

group wher group8l and B2 together forma noiety

ootk g o P bt 230 e oy, o

O L1 A e S gk o

sel ect ed f sdmntitienGarOpiR2Ag thieg RO) SIRRPR2d, SO2R2D,

o2 Rzﬁzb ig géliegtgg |fr|0¥1 H and optionally substituted alkyl, wherein said optional
substituents are one to three R'° groups;

R and R* are each independently selected from H and optionally substituted
alkyl, or together with the nitrogen to which they are attached form an
optionally substituted heterocycloalkyl, wherein said optional substituents
are one to three R'® groups;

at least one of R%, R%, R, and R® s selected from OR'%; C(=0)R*; CH=NR?;
NR!C(=0)R%; NR''C(=0)OR"; OC(=0)R*’; OC(=0)NR''R*; O-
(alkylene)-R24; Zl-(alkyle:ne)-R23 , wherein Z' is selected from CO,, 0,C,
C(=0), NR", NR''C(=0), and NR''C(=0)0; and (alkylene)-Z*-(alkylene)-
R®, wherein Z° is selected from O, S(0),, C(=O)NR'!, NR''C(=0),
NR!'C(=0)NR!}, OC(=0)NR", NR''C(=0)0,

wherein said alkylene groups are optionally substituted with one to
three R’ groups;

the other R, R4, R’ , Or R® moieties can be selected independently from H, R1°,
optionally substituted alkyl, optionally substituted alkenyl, and optionally
substituted alkynyl, wherein said optional substituents are one to three R'®
groups;

Q is selected from an optionally substituted C;_; alkylene, wherein said optional
substituents are one to three R'° groups;

R is selected from alkyl, cycloalkyl, spirocycloalkyl, aryl, heteroaryl,
heterocycloalkyl, arylalkoxy, F, Cl, Br, I, CN, CFs, NR**R*®, NO,, OR?,
OCF;, =0, =NR%, =N-OR%, =N-N(R?),, OC(=0)R*, OC(=0)NHR'!, O-
Si(R!%),, O-tetrahydropyranyl, ethylene oxide, NRMC(:O)R25 ,
NR'®CO,R%, NR'*C(=0)NR?’AR?*"®, NHC(=NH)NH,, NR'°S(0),R%,
S(0),R?, COR®, C(=0)NR¥*R?®, C(=0)R*, CH,OR”, (CH,),OR”,
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substituted al kyl, optionally substituted al kenyl,
optionally substituted al kynyl, optionally substituted

waey@koed7kyl , and optionally PCT/US2004/043164

substi tut edhet erocycl oal kyl, wherein said optional
substituents are one to three R1O groups; R2a is

sel ected fromoptionally substituted al kyl, optionally
substituted aryl, OR2b, NR2cR2d, (CH2)pNR2cR2d, and

Q(CH 2) pNR2GRAGNRWRFE] OHSNORD L HERRR | SRNNHISINSNH)NH,,
are one to three %gzroups; RS seIIBect ed fromH and _
opti onal | y S&s@RNR U ,B{#@)I(,ORV\iiBQR h apdiadnepspesharide wherein
substituents are one to three R10 grQups;. .

are each i ﬁ&%ﬁ@ﬁ‘&%&ﬁ W”?eql%é%et @8“?*%%319 Sﬁsd’ﬁé%%e%g%g&%% her

substi t ut egipaltidtutedr it RPEICBEDY W, alkyl, REcyIdrb @GSy, Or alkoxy;
whi ch they are attachedfé?orm a}r,1 opt iyonal}{l;% subst iyE ut ed Y

het er & Visiselatleg fronwHeandioptigrally supstituied 2lksilpgharein spidoptional

are one to three Q.qgro X 10| . one of R3, R4,

R5, and Rd SP?@‘&“@&?%%“?%%@&%&‘%@?&_()) R 22; CHENR 26;

NRPC( £ 8 s@ﬁbteﬁ'%ﬁ%{@n BubsERt ARy ROptisda(ly ) bdRuned aryl, and
R20; O (al kylene)-R 24; Z*al kyl ene"R 2%‘ wherein Z1

i s sel ect edpfipeptiycebstiteted betersard Wigwemn sapRapitopalgubgifyents are one

NR PC(=O O an I -Z 2-(al kyl - R23,
V\,hergi(n )ZZT?%rseeégééé‘ggP%m o] (S?:O)z, ene)

CC=0) W ik, iINRit 0z OF an MRinblAcia-4R)NRiclrenoTal6d) thilRl fdroxyl moeity from
NR11CC=0) O, wherein said al kyl ene groups are
opt i onal | y tRa&seexvLEEWP Y Plone to three RLO groups;

e ol e B SR LS P D ks s cne
al kyl ;' opt itoeaR'Ygmupsst i t ut ed al kenyi, and optional |y

R is optionally substituted alkyl, wherein said optional substituents is one to three
R'® groups;

R!®is H or alkyl;

R is selected from optionally substituted alkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted cycloalkyl, and
optionally substituted heterocycloalkyl, wherein said optional substituents
are one to three R' groups;

R is selected from H, optionally substituted alkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted cycloalkyl, and
optionally substituted heterocycloalkyl, wherein said optional substituents
are one to three R' groups;

R" is selected from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, and optionally substituted heteroaryl, wherein said
optional substituents are one to three R groups;

R? is selected from optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted cycloalkyl, and optionally substituted
heterocycloalkyl, wherein said optional substituents are one to three R

groups;
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substituted al kynyl, wherein said optiona

substituents are one to three RLO groups; Qis
waetsotmd4 from an optionally substituted .2 al Rgt/@amp4/043164

wherein said optional substituents are one to three

R10 groups; R10 is selected from al kyl, cycl oal kyl,

spirocycloalkyl aryl, heteroaryl het er ocycl oal kyl ,

arylalkoxy, F, , Br, I, CN, CF3, NR27AR27B, N2,

QI}E§ lect f Eb tmhhl?@:@stltu%d'\iﬁ 128ptnalBkutiadifdted alkenyl
O)elz\le r Fg tetrah%rz? yra}rlfy;/:lé v

et hyI ene oxptdmallwml&@(m @kwl mon@ummgtuted aryl, optionally

S(0) yRa5,  BRBRDE: ﬂ%ﬁ”ﬁ 05?3&&@%‘1@%‘6%?%%%8@%@‘W
CCH2) POR25 @E’ﬁm nga'i s@bﬁflﬁ%ﬂ heterocycloalkyl, wherein
CHENNHCH( NENE) NH 2 S( NS A (ZO (ORe5) 2,

OR13, and smdop@rm&:@tﬁ@ﬁt@@tsm@tﬁ t@@@ﬁ\ %&I@Pﬁ%yl group

SLSLE 22:11? g‘i g%g Eg{rnlsod lggf?llg’c g)gﬁtupe%ea@gl én(f bﬁt%%ally substituted

al kyl car boput s, Wheréihkaxyop tlaﬁél shﬁstﬁ@érfesliuedmé tothrdd R'® groups;
and optjonal 'y substituted aI k%{‘éﬁ,dt wher ei n sai

opt i ORAlis selbesed fromrapsionnlty Bipstitutsdi kel FQPGO@%IB’USSQSNF@Q alkynyl,
Io;t IS g ln :Iclt ;dgtg‘ﬂgﬂm’ gtgt%s'ngﬂ 391 %gggﬁilg&o%g?{eh%letemaryl optionally

substi t ut e&xﬁéﬁhﬁédlqrc}dalky\m@menﬂl)smbdnmmdl retabeycloalkyl, OR?,
- esi due.of @ﬁ%ﬁ@ﬁo (oHah AR SR SORamSPAR of N k%
e e B il
optional s (IstNRf“l)(eRf SCIRZMNORY, NEGR? RIR *g(=NBYIN(R '), NHCN,
CONR'®OR'®, CO,R"®, OCOR'?, OC(=0)NR'*);, NR'*C(=0)OR", and
C(=O)R'®, wherein said optional substituents are one to three R groups;

R is selected from optionally substituted alkenyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted cycloalkyl,
optionally substituted heterocycloalkyl, CN, OR*, O(CHz)pORZI,
(CH,),0R?, SR, SORY, SO,R™®, N(R'"®), CHOH(CH2),NR '),
NRBC(=0)R'®, NR'®C(=0)NR'®),, C(=NR'*)OR"®, NHOR?,
NRSC(=NR'® )NR"),, NHCN, C(=0)NR"*),, C(=0)NR**R"®,
C(=0)NR''R%, C(=0)NR®OR ", C(=O)NR''NR'"),,
C(=0)NR"(alkylene)NR¥AR?"®, CO,R'®, OCOR'7, OC(=0)N(R'®),,
NRISC(=O)OR17, C(=O)NR”R18 and C(=O)R18, wherein said optional
substituents are one to three R'® groups;

R is H, alkyl, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

R is selected from optionally substituted cycloalkyl and optionally substituted
heterocycloalkyl, wherein said optional substituents are one to three R'®
groups;

R*"* and R*"® are each independently selected from H and alkyl, or together with

the nitrogen to which they are attached form an optionally substituted
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R15 is optionally substituted al kyl, wherein said
optional substituents is one to three R10 groups; R16

W0 g005l063764l Kyl ; RL7 is sel ected from optional | PCT/US2004/043164

substituted al kyl, optionally substituted aryl,

optionally substituted heteroaryl, optionally

substituted cycloal kyl, and optionally substituted

het er ocycl oal kyl , wherein said optional substituents

are one t Ohét@{?% CIGHRY I GAERE sl b?t_i(ﬁﬁk §fsBhehts @F8 ddiected from alkyl,
optionally substituted al kyl, optionally substituted

aryl, opti ernyhbhd/hetedostyilt ut ed heteroaryl, optionally

st Bt e iy 23t SALARE bR i SRk ifpencis e o

are one toy, ﬁ@%%gbs roups; R19 is selected from
optionally sg%sti ut eg cycl oal kyl, optionally

subst ptisiindepdndehoslectaddidm|l, 2ahadndgt i onal | 'y

substituted heteroaryl, erein id optional
“subst VGERERED ?Igfyoﬁ?i%feg%é)ei ﬁ‘i‘gag?“éiggs; R20 is

Eﬁj%ﬁqgﬁtf romoptionally substituted aryl, optionally
ubsti tuted heg eroaryl, optionally substityted

eyieh @dJAdis =0aRd Bire rdapendeniin &t onQleer B', B” combine to form =0;

het er oc oal kyl .. wherein. sajd,0pL i a: t .
R R e e
@Pﬁé@n?khysti&u&ﬁt ituted al kyl, optionally substituted
al kenyl, optionally substituted alkynyl, tionally

W

substituted aryl, optiott substitu | kyl ,
optional |l y. substitut eder oaryl, optianall
substituted cycloal kyl ,—and opti%nally s ituted

het erocycl oal kyl , wherein said optional substituents
WheredN® L OptibAAR fBb&iteaUNSilkyl, or NR**R*’; then any of R, R*, R®, and R°

cannot include OR™ or O-(alkylene)-R24; and

a stereoisomer or a pharmaceutically acceptable salt form thereof.

2. The compound of claim 1 wherein ring A is a phenylene.

3. The compound of claim 1 wherein ring A is a 5-membered aromatic ring

containing one or two nitrogen atoms.

4. The compound of claim 3 wherein ring A is a pyrazolylene.
5. The compound of claim 1 wherein R'is H or alkyl.
6. The compound of claim 1 wherein R*isH, optionally substituted alkyl,

optionally substituted alkenyl, optionally substituted alkynyl, or optionally substituted
cycloalkyl.

7. The compound of claim 6 wherein R? is H or optionally substituted alkyl.

96



10

15

20

R22 is selected fromoptionally substituted aryl, and
optionally substituted heteroaryl, wherein said
Wopasonsh4 substituents are one to three RLO gr BOPES20R2@43164
is selected fromoptionally substituted al kenyl,
optionally substituted al kynyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally
substituted cycl oal kyl, optionally substituted
het er geye! ont kthooli %ﬁ@%aeaw&)mazw FORAR RS is
SORL7;" SO2RLB, N, N(R20) 2 R o
OROMNEBIRT2NR sooﬁﬁméc(#ma&t romé@t)& )@ OC(=O)NR''R”.
C(=NR18) OR18, C(R12)=NOR18, NHOR21,
NR18C(=NR18) N( R18) 2, NHCN, CONR180R18, CO2R18, OCOR17,
OCC=CpN( Rl%)‘T?v Mgﬂ&ﬁ(offaa(ﬂﬁlﬂwh&eﬂh 1 70ddRz%az0 Ryneﬁeazamazolyl
sai d optlona substituents are one to three

gy omps], fyesiné os maemyedzzﬁ ummm hegersaty gioupt RY is

al kenyl ti bstituted ar i

§%@@V%19%1§§1 9{3@@%%%% 1S peteERLY} %%SE?B%%%C {o 8k R is neteroaryl; and
Tl g%izega@ycl QY1 Wby eschstishiaut ¢ RAREr REYRH oAl moieties is
, , Oz) 2) POR21, (CH?) POR?1, 'SR19, SORL7,

SARREy swmgdzwltm@m ERNPRL ) 2, NR18C(=0) R18,

NR18C(=0) N(R 18) 2, C(=NR18) OR18, NHOR21,

NR18C( =NR18) N(R18) 2, NHCN, C(=O) N(R 18) 2,

=0 %15327%%2 Bompéuifd MR147281 h&vimEd MRich@eRt BorHe)INR

1IN(R 11); C(=O) NRp (al kyl ene) NR27AR27B, CO2R18,

OCOR17, ot - =O N(R 18)2, NR18C(=0O) OR17, O=O NR 11R18

and C(=0)R 18, wherein said optignal substituents are

one to three R1O groups; r Ris % al kyl, aryl,

het eroaryl, cycloal kyl, or heterg ycl(gal kyl; Ris

sel ected fromoptionally substi gt Cycl oal kyl and

optionally substituted,

R R
RS
R 1}1 Q

II

11.  The compound of claim 10 wherein R? is H, C(=0)R™, C(=O)NR*R™,
SOzRZb, COZRZb, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, or optionally substituted cycloalkyl.

12.  The compound of claim 10 wherein ring A is a phenylene.

13.  The compound of claim 10 wherein ring A is a pyrazolylene.

14.  The compound of claim 13 wherein ring A is
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het erocycl oal kyl , wherein said optional substituents
are one to three R10 groups; R27L ani ddR2277aBr Be each

wo naspestdent |y sel ected fromH and al kyl, or tPOERURENN4/043164

with the nitrogen to which they are attached form an
optionally substitutedheterocycl oal kyl, wherein said
optional substituents are selected fromal kyl, aryl
and heteroaryl; R28 is optionally substituted
aryl al kyl, wherein said optiqpal substituent is one to
three R10 groups; p is inde ly selected from1,
2, 3, and 4; y is independentl ed fromO, 1 and
2; and provided that: when i's =0; B1, B2 are

i ndependently H or OH, or Bl B2 conbine to form =0;
rings A and B are each phenylene; Qis CH Ra; and one
of R2 or Rais Hand the other is optionally
substituted WO wherein Wis optionally substituted G
al kyl 15.or NBhoyompamd of giama@ywhsreiRgIng@1s R5, andR 6
cannot include OR14 or O (al kyl ene)-R24; and a

stereoi sonmer or a pharnmaceutically acceptable salt
formthereof. 2. The conpound claim1 wherein ring
A is a phenylene. 3. The conmpdu claim1l wherein
ring Ais a 5-nenbered aromatic |ti ngNcontaining one or
two nitrogen atons. 4. The conoung of claim 3 wherein
ring Ais a pyrazolylene. 5 THe cdnpound of claiml
wherein R1 is H or al kyl. :

16.  The compound of claim 10 wherein R’ is H or alkyl.
17.  The compound of claim 10 wherein Q is CH,CHo.

18. The compound of claim 10 wherein at least one of R? , R4, R’ , and R%is
OR14, wherein R is benzoxazole, benzothiazole, pyrimidine, pyrazine or triazine;
C(=0)R*, wherein R? is a 5-membered heteroaryl group; NR'C(=0)R?, wherein R¥is
heteroaryl; NR“C(:O)ORIS; OC(=O)R2°, wherein R% is heterocycloalkyl; or
OC(=O)NR“R2°, wherein R* is cycloalkyl, wherein each of said RM, R?%, and R?

moieties is optionally substituted with 1 to 3 R'® groups.

19.  The compound of claim 10 having a structure of Formula III:

i
N0
Ra@ S
T
RZ
111
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6. The conpound of claim1l wherein R2 is H, optionally
substituted al kyl, optionally substituted al kenyl,
wopasossbd y substituted al kynyl, or optional | yPCT/US2004/043164
substituted cycloal kyl. 7. The conmpound of claim®6
wherein Ris Hor optionally substituted al kyl.8. The
conpound of claim1l wherein at | east one of R3, R4,
R5. and R6 is OR14; C(=O R22; NR 11CO=0) R20;
NR11CC=0) OR15; OC(=O R 20; or OO NR 11R20. 9. The
conmpound of claim1l wherein R14 is benzoxazol yl,
benzotthesaotipg A isyarphenylyhe opapwaialylengand R ag HroplalkyR2 2
is a 5-nenbered heteroaryl group; R20 is
het er ocycl oal kyl or heteroaryl; R23 is heteroaryl or
het er ggycl %l:' %Minpot'ﬁ%flof c‘ialﬁ?ﬁ?ﬁ%g 4 strnfb‘ﬁ@e B@@ohﬁula IV:
het erocycl oal kyl, wherein each of™ said 4, R20,
R23, R24 and R26 noieties is optionally substl tut ed
with 1 to 3 RLO groups. 10. Thge conpound of claim1l
having a structure of Forrrulahgl OR RS A=<R2
Il 11. The conpound of cl ai ein RR is H,
C(=O R2a, C(=O NR 2cR2d, SO2R , optionally
substituted al kylg? opti onal | y st i t uted al kenyl,
[ [ et v ‘ ally
of claim 10
13, Fhe £0mpeund of
pyr a0l yl ene.

wherein ring Ais a
claim 10 wherein ring Ais

v

21.  The compound of claim 19 having a structure of Formula V:

22.  The compound of claim 19 having Formula VI:
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14. The conpound of claim 13 wherein ring A isl5. The
conpound of claim 13 wherein ring Ais 16. The

wa@ eopoesta4 of claim 10 wherein RL is H or al kyl PC/US2000@43164

conmpound of claim 10 wherein Qis CH2CH2. 18. The
conmpound of claim 10 wherein at |east one of R3, R4,
R5, and R6 is OR14, wherein Rl4 is benzoxazol e,
benzot hi azol e, pyri m di ne, pyrazine or triazine;
C(=0O R22, wherein R22 is a 5-nerfipered heteroaryl
group; NR11CC=0) R20, wherei n R2OVy s heteroaryl;
NRUC( =0 OR 15; OC(=O R 20, whe{ein/R20 is

het er ocycl oal kyl ; or, OCC= wherein R20 is
cycl oal kyl , wherei At , and R20
noieties is optionally ™to 3 RI10
groups. 19. The conpour Vi Ng a
structure of Fornula II'N"IThpwhereiQ”ring{ Ais a

phenyl ene or a pyrazolylene, apd Rl is H}sr al kyl 20.
The conpound of claim 19 havi?rg a structure of Fornul a
IV: IV 21. The conpound of claim 19 having a structure
of Forrmula V: V. 22. The conpound of claim 19 having
Formula VI:VI. 23. The conpound ®f. claims 20, 21, or
22 wherein R2 is H C(=0 R2a, C(=0O NR2cR2d, SO2R2b,
CO2R2b, optionally substituted alkyl, optionally

subst bj ut egakk@p¥ind STRIdiRE2b) 1, 9HbS bitkedieR? &l HYOEHO)R™,
or optionally sy stléét ed cycloal kyl. 24. The conpound

GI=QNRFRZ3SGRT T A1, opsionplby subptitutadzaliry). epitpaally spbshtuted

et oty SuRRRG IPorks, S BlRS b feudigyl

C
[
wherei'n R14 is benzoxazol e, benzothiazole, pyrimdine,

pyrazi ne or . . _ _
24.  The compound of claim 23 wherein R” is H or optionally substituted alkyl.

25. The compound of claims 20, 21, or 22 wherein at least one of R3, R4, RS,
and R® is OR!, wherein R™ is benzoxazole, benzothiazole, pyrimidine, pyrazine or
triazine; C(=O)R22, wherein R* is a 5-membered heteroaryl group; NR”C(:O)RZO,
wherein R? is heteroaryl; NR! lC(=O)OR15 ; OC(=O)R2°, wherein R? is heterocycloalkyl;
or OC(=0)NR"'R?, wherein R? is cycloalkyl, wherein each of said R* R%, and R®

moieties is optionally substituted with 1 to 3 R'° groups.

26. The compound of claim 25 wherein Q is CH,CH; and R?is H or optionally
substituted alkyl.

27.  The compound of claim 1 wherein the compounds are selected in

accordance with Table 1.

28.  The compound of claim 1 wherein the compounds are selected in

accordance with Table 2.
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triazine; C(=O R22, wherein R22 is a 5-nenbered
heteroaryl group; NR11CC=0) R20, wherein R20 is
wheasnessy | ; NRn C(=0) OR15; OC(=0) R20, wher ei nPERROS2084/043164
het er ocycl oal kyl ; or OC(=O NR n R20, wherein R20 is
cycl oal kyl , wherein each of said R14, R22, and R20
noieties is optionally substituted wwth 1 to 3 R
groups. 26. The conpound of claim25 wherein Qis
CH2CH39and T2 dosnpbufd o0RAiOPRVhiresiig tbingb@stisakddlected in
27. The conpound of claim1 wherein the conmpounds are
saectcmdirsdmﬂlfae&ihi/'angeabhth Table 1. 28. The conpound
of claim 1l wherein the conpounds are selected in
accordance with Table 2.29. The conpound of claim 28
wherei n the conpounds are sel ect eH i n accordance with
the foll ow ng table: : 4 PCH2 f o- CH2CH3
CH2CH2 /r-N f Vo- CH3 CH2CHZ2 f H CH2CH2
f Vo- CH2CH2H2CH 3 CH2£ y 3)2 CH2CH2 r-N f
Vo- CH2CH2 R = f Vo- W2 ‘ =

R’ R? Q
N
( Y0~/ H CH,CH,
=N
/ N
C -0~ CH,CH; CH,CH,
=N
7 N
<: Y0~/ CH; CH,CH,
=N
-
o~/ CH,CH
- O
A\
<_ o~/ H CH,CH,
=N
/ N
<: S0/ CH,CH,H,CH; CH,CH,
=N
/ N
C N0~/ CH(CHz), CH,CH,
=N
/ N
<: \>-"O"‘/ CH,CH;
=N CH;
R, R*=
/N ’
C Yo~ /& CH,CH,
N CH;
/ N
<: Yo CH,CH(CHs), CH,CH,
=N
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fr -NV CH2CH(CH 3)2 CH2CH2R3 R2 Q N CH2CH3 CH2CH\ =| M
2 MMOV-Nz y o CH2CH(CHs)2 CH2CH2 MeO CH2CH3 CH2CH2 H
WERRSHR 76H2CH3 CH2CH2 H CH2CH2 CHR2CH2CH3 CH2 CHRCT/USID04/043164
CH2CH( CH3) 2 CH2CH2 CH2CH( CH3) CH2CH2 CH2CH=CH2 CH2CH2
1- CH2COOEt CH2CH2 CH2COOH CH2CH2 O CH2CH( CHB) 2
CH2CH2R3 R2 Q O CH2CH(CHa) 2 CH2CH2 O

R3 R? Q
AR
Q—\po/ CH,CH; CH,CH,
=N
MeO
N
N>=r\;)*0 CH,CH(CHs), CH,CH,
MeO
CH,CH; CH,CH,
H CH,CH;
CH,CH; CH,CH,
H CH,CH,
CH,CH,CH; CH,CH,

CH,CH(CHzs), CH,CH,

CH,CH(CHz), CH,CH,

o0V |0/ |0/ |o/ |0/ |0/ |0/ |0/ |o/ |o/
o o) o) o o o o O o O

CH,CH=CH, CHLCH,
CH,COOEt CH,CH,
CH,COOH CH,CH,
Ci
0O
B CH,CH(CHs), CH,CH,
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CH2CH(CHs) 2 CH2CH2 Br CH2CH(CHs)2 CH2CH2 O S CH2CH2CH3

CH2CH2 CH(CHs)2 CH2CH2 S - so ?' CH2CH(CHs)2 CH2CH2 S
wW®r005/06376H2CH2NMe2 CH2CH2 CH2CH2 O O CH2CH2 S PCT/US2004/043164

CH2CH(CHs) 2 CH2CH2 (CH2V M N CH2CH2 (CH ) N N CH2CHs 2

(CH2)2- NCH2CH2 A 0 (CH2)2 N CH2CH2 S30. The

conpound of claim 1l wherein the conpounds are sel ected

in

R R? Q
O .
==
Q’M\ CH,CH(CH;), | CH.CH,
O
=
Q—U\ CH,CH(CHs), CH,CH,
Br o
\ ; CH,CH(CH;), | CHCH;
(0]
”\/Svj\ CH,CH,CH; CH,CH,
(o]
I S\ CH(CHa); CH,CH,
—s0 Cl
AW CH,CH(CH;), CH,CH, -
S
Br o
Q/K CH,CH,NMe, | CH,CH,
(o]
CH
Q/k (P~ CHCH;
(¢}
CH
Q/k CR—~"™ | caen,
0
[ CH,CH(CHs), CH,CH,
O
’S\ (N~ CH,CH,
% CH
N R~ | cmem,
S
(@]
CH
ﬁ@)’\ ( Q)Z\NS CHLCH,
Ci o CH
B O~y 7 CH,CH,
S
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accordance with Table 3. 31. The conmpound of claim1l
wherei n the conpounds are selected in accordance wth

waamsm63v64 32. The conpound of claim 1 wherein POEUS2004/043164

conmpounds are selected in accordance with Table 5. 33.
The conpound of claim1l wherein the conpound is H C

C YV W \TfV HCH3 34. A pharmaceutical conposition
conprising a conmpound of claim1l and at | east one
pharmaceutically acceptabl e excipient. 35. A nethod
for treating a prostate di sorder conprising

adm nistering to a subject in need of such treatnent a

therapgutically effective a nt .of, a conpound of .
ol ai moD: g heFRmPRURY B Tam Lt e REPEPRIY g Sclected in
REQsiAE vAirspiyies. i s prostate cancer or benign
prostate hyperplasia. 37. A nethod for treating an

angi ogeni ¢ di sorder conprising admnistering to a

subj e i n.need of such.treatnent t herapeuti cal.l .
ef f ect%ﬁtlv e é—'ﬁﬁ&ﬂPPBngogg%?}Bbﬁ nggfﬁm &e&o H%pf‘?%%. arﬁ'ﬁ%eé{ed m
etRashcefwifl BdpR 47 wherein the angi ogenic disorder is
sel ected fromthe group consisting of cancer of solid

tunors, hematol ogi c tunors, macul ar degenerati on,

. v of o A het i ; '
heunalor o HRCRPPEIE St L UrBREL IS RpbIRRYLNelccted in
la8&dr@RRs ivsith Table 5.

33.  The compound of claim 1 wherein the compound is
H

N O
C ? /N.CHa
T
\_g N

H,C
CH,

34. A pharmaceutical composition comprising a compound of claim 1 and at

least one pharmaceutically acceptable excipient.

35. A method for treating a prostate disorder comprising administering to a
subject in need of such treatment a therapeutically effective amount of a compound of

claim 1.

36.  The method of claim 35 wherein the prostate disorder is prostate cancer or

benign prostate hyperplasia.

37. A method for treating an angiogenic disorder comprising administering to a

subject in need of such treatment a therapeutically effective amount of a compound of

claim 1.

104



10

15

20

25

30

39. A nethod for treating a pathol ogi cal disorder
conprising admnistering to a subject in need of such

woe@aneit a therapeutically effective amount BET/ES2004/043164

conpound of claim11. 40. The nmethod of claim 39

wherei n the pathol ogi cal disorder is selected fromthe
group consisting of neoplasia, chronic arthritis,

pul nonary fibrosis, nyelofibrosis, abnornmal wound

heal i ng, and atherosclerosis. 4 1. A nethod for

treating a neurodegenerative di sease or disorder,

conpr i38i ng Thdmatist @rdlaig 3bwhemsinthe engidgeniedidor siselected from

R b R L SRS BIORE Choarcentsion,

WRRI _htﬁgtobEreﬂ?aﬁfrﬁ?,etﬂm%qgﬁﬁ’cg)aﬁfg?ﬂﬁﬁﬁlaﬁﬁd s dBEorlaSis,
Al zherner's di seaSe, anyotrophi ¢ |ateral sclerosis,
Paddmetsosis,sndirsséaosis. st roke, ischem a, Huntington's

di sease, AIDS denentia, epilepsy, nmultiple sclerosis,
peri pheral neuropathy, chenotherapy induced peri pheral

neur opat hy A ABIHSH $bratafin @ Paltd&Ioidal HﬁchEP@érﬁ%riﬁﬁ% administering to a
injury of the brain or spinal cord 43. A nmethod for
sulgectiimgear dftshgh eeatpentonthetpeiteaky effectoormprdust afa compound of
a%rri gi stering to a subject in need of such treatnent a

£HEP peutically effective anount of a conpound of

claiml. 44. The nmethod of claim43 wherein the

| eukem a i s acute nyel ogenous | eukem a, chronic

nyel o§8noudhe eekhadi of claamufewhsrriptibepathelogiealdparder igselected from
ﬁ{yg‘}gﬁﬁ chn\émeQ &Y ﬁéo‘f)lzlsfalf lél%m'u% arthritis, pulmonary fibrosis, myelofibrosis,

abnormal wound healing, and atherosclerosis.

41. A method for treating a neurodegenerative disease or disorder, comprising
administering to a subject in need of such treatment a therapeutically effective amount of a

compound of claim 1.

42.  The method of claim 41 wherein the neurodegenerative disease or disorder
1s Alzheimer’s disease, amyotrophic lateral sclerosis, Parkinson’s disease, stroke,
ischemia, Huntington’s disease, AIDS dementia, epilepsy, multiple sclerosis, peripheral
neuropathy, chemotherapy induced peripheral neuropathy, AIDS related peripheral

neuropathy or injury of the brain or spinal cord

43. A method for treating multiple myeloma or leukemia comprising
administering to a subject in need of such treatment a therapeutically effective amount of a

compound of claim 1.
44.  The method of claim 43 wherein the leukemia is acute myelogenous

leukemia, chronic myelogenous leukemia, acute lymphocytic leukemia, or chronic

lymphocytic leukemia.
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