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NOVEL FUSED PYRROLOCARBAZOLES CROSS- REFERENCE TO

RELATED APPLI CATI ONS This application clains priority
wOb00slo&763r ovi si onal Application No. 60/532, 18P¢CT/UB2084/043160

Decenber 23, 2003, which istincorporated 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

reagents containing the sanme, and nethods of using the

sanme as ther apOVELSFUSED PYRROLOCARBAYZ6ILEE r ect ed

to internedi ates and processes for nmaki ng these novel

.conpounds. BACKGROUND OF THE | NVENTI ON Publications

cited threpgha! Eﬁ g EATTD APF RN 7

their entirety herein by reference. Various syn etlc

smal Thie agpimatmm]aﬁnsjpﬂmﬂy & 1. &rl%rohsmhaﬂgAp;ﬂidaﬁomNbl 6@532,182,

in.the ar fuse o )
6 e S0 D S et dn gt By ebiwenag i s ptss for al
pUlBSses. 2 475 110; 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 ¢ ' I 0gi ca
activities. The fui&gi‘ggﬁyﬁ@almrﬁémr e di scl osed

t 0 DEhdisiesnt thventiH feitds fehedBY $o fdséwby&%legarb%nﬁlbmamg
the function and/or survival of cells of neuronal

Pharacegtical spmpesitigns gmgaestry kifs, gsprycsharsiardstar gergats lgontaining the

dal bazol
LR RN o AT e W ok S, AR HGR bR s o
inekmpdiates bitd piooasses £or idRIE(E thesaaiov¥li danpoluﬁJi'd bi tion of

trk tyrosine kinase activity; inhibition of
proliferation of a prostate cancer cell-line;

i nhibition of tﬁ}gd@kwmw Q‘Wﬁ“’ﬁ)‘l@f‘l‘(ﬁg in the

i nfl ammati on

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 prepared (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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process; and enhancenent of the survival of neurona
cells at risk of dying. However, there remains a need
W0 orosfes7ed  pyrrol ocarbazol e derivatives that pPEEESZ04/043160
beneficial properties. This2invention is directed to
this, as well as other inportant ends. SUWARY OF THE
| NVENTI ON The present invention in one aspect is
directed to fused pyrrol ocarbazol e conpounds of
Formula I: RA2 R5S ARG R I and its stere0|soners
forms, m xtures of stereoisoners forns, or
aﬂarn&ceuhlcalI$lﬂdbﬁhRXUDE1§£EﬂNﬁﬁﬂﬁ£“9Néreof
erein the constituent nepbers ar Th
F U<kt pyentinseaiaHRenee B b oprasehted RRnkPuhia "
conﬁﬁﬁﬂg 6%Fdhnﬁz¥ﬁr'ety of ways, including: for
1 tion o angi ogenesi s; as antitunor agents; for
enhancing the function and/or survival of cell s of
neuronal |ineage, either singularly or in conbination
wi th neurotrophic factor(s) andfor indol ocarbazol es;
for enhancing trophic faq&or-l@guceg1act|V|ty
i nhi bition of Kkinase activjBx stych as trk tyrosine
ki nase ("trk"), vascul ar &ridot heli aB growt h factor
receptor ("VEGFR") @lnase 3 and
VEGFR2, i xed |i nedyexk | euci ne
?lpper beari ng ki nase erived growth
actor receptor kinase R =N nase
("PKC'), Tie-2, or ®DK-1, -2, -5, I;qu forC
i nhi bition of hEF stlnulatertrk phosphorylatlon for

I
and its sterecisomeric forms, mixtures of stereoisomeric forms, or pharmaceutically
acceptable salt forms thereof, wherein the constituent members are defined infra.

The fused pyrrolocarbazoles of the present invention may be used in a variety of
ways, including: for inhibition of angiogenesis; as antitumor agents; for enhancing the
function and/or survival of cells of neuronal lineage, either singularly or in combination
with neurotrophic factor(s) and/or indolocarbazoles; for enhancing trophic factor-induced
activity; inhibition of kinase activity, such as trk tyrosine kinase (“trk™), vascular
endothelial growth factor receptor (“VEGFR”) kinase, preferably VEGFR1 and VEGFR?2,
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, -3, -6; for inhibition of NGF-stimulated #rk phosphoryla.tion; 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.



10

15

20

25

inhibition of proliferation of a prostate cancer
cell-line; for inhibition of the cellular pathways
WO rwslogas i n t he i nfl anmati on process; and f orPCT/US2004/043160
enhancenent of the survival3 of neuronal cells at risk
of dying. In addition, the fused pyrrol ocarbazol es may
useful for inhibition of c-net, c-kit, and nutated
FIt-3 containing internal tandem duplications in the
J uxi@&ﬁ&bén%b%hﬂ&g? tHle cHRAANRE oP o' HERR MALARA are useful for
activitres 'scl osed conpounds find utility in a
treatary] c&tpye\aﬁtnsgaﬁgmsmﬁsw mod angdiogpniced sader segidas cancer of solid
thera eutic environnents.ln other ﬁnbodlnen

ORI 5B %%mGFIStrﬁBn HAbERG B PRA N Y PSOTASE E}me‘%%“’blas‘oma

oc&lé@cﬁ&dxﬂ&s 8f nﬂétﬁ&@d@g’eﬂ&aﬁ&g' RORBaR} &n@&&inﬁﬁﬂ 'tl%ﬁ'l;fbunds of the
di sorders such as c¢ancer of solid tunors,

presed mmmnnomsuesuﬁeﬁubfqr tispan ey pravetias |nc01vle$1a,rrbgamt91,d arthritis,

ngi.obl ast o ocul di sprders, or.
RGeS oy DRERAr B HOERsLRE. SR PR Thdline.
ath6RAPISRASorabstbRiP T8 $@Mer ieMbB A, e oafRubls dfahe present
treating or]Cn%r eventi ng neopl asia, rheumatoid

invgntidy are jussfulcler Unatmgaqrtpmwmtlgg n@upmaﬁarytlv@ ¢isepsesand disorders,

sucgiy lébﬁ%}éei)l{nesgéll’s%aasg gle%rl¥ lp)ébg gatf ?@ﬁ f]{’zﬁkmson s disease, stroke,
iscdrhiadHRgdon’§ Bige L0 RIS dﬁnélftlal; bﬁleﬁb&ﬁ&ﬂtﬁlﬁple%\t&fﬁsks@ Peripheral
are useful for treating or prevent

newepAtay shemethatapy éndyced RyEhe s ae'érpg%thﬂ,ew)s xglpted peyipheral

o TR SRS APPOING, e aTal b BE T o

corttpamds ef thAlpRSenicimesitioa  arepield }fSIyueanmg toir pfee/eﬁmigepmstate disorders
pheral neurqpat hy, chenDthe her a

ca%erl B
su @am&&é&%@m%ﬂ %@eph%nﬁreﬁats élefpﬁem S Tha 8@5{ E‘V ogpaents, the
corfiih S préo P Rl ke SR Tor ERE or R BRSNS PAfiRle mycloma
andalegkarsief includarg, butemit lingjtedrto preeteenydlogenpnokukérsia, chronic
sorders. such as t at ancer or rost at .
Rl R A, a0 e Rty Rt R eeont ReRimy Bt fukomia
of Iﬂ“ﬁrﬂﬁéﬁz?sﬁé@t ﬂhgpﬁéﬁéﬁﬁﬂvéﬁﬁn llbsﬁfééltedf t8'p hﬁﬁl‘i‘&éht‘i&l 8émpositions
preventing nultiple nyel oma and euken1as i ncl udi ng,
whtmtcompmsd:s cmetoeginctrg phmﬂcgﬂmﬁy o¢rentabls dxeipkeants and a therapeutically
chronic enous I em a,. .acute | ynphocytic
et ot e of P EReey A RaL ke a1 n f urt her
aspect, the present invention is directed to

phar maceuti cal conpositions
ETAILED DESCRIPTION

Thus, in a first embodiment, the present invention provides a novel compound of

Formula I:



whi ch conprises one or nore pharnmaceutically

acceptabl e excipients and a therapeutically effective
wa@rwans376d a conpound of the present inventi onPCT/US2004/043160

DETAI LED DESCRI PTION Thus, 4n a first enbodinent, the

present invention provides a novel conpound of Fornula

I'R1L JSL A2 <RS5 ( A\ B/ X. R&ANR6 R | wherein:

ring A and ring B, independently, and each together

with the carbon atons to whigh they are attached, are

selected from (a) a phenylé%e ring in which from1 to

3 carbon atons may be mnepl acHd

(b) a 5-menbered aronati,c (i

b nitrogen atoms; and
swhich either (1) one

carbon atom may be repfa i an oxygen, nitrogen,
or sulfur atom (2) two c be repl aced
with a sul fur antt &ni ' ’xygen and a
nitrogen atom or {wa ni 5 s

R4 N Q R

wherein:
ring A and ring B, independently, and each together with the carbon atoms to

which they are attached, are selected from:
5 (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 either
(1) one carbon atom may be replaced with an oxygen, nitrogen, or
sulfur atom,;
10 (2) two carbon atoms may be replaced with a sulfur and a nitrogen
atom, an oxygen and a nitrogen atom, or two nitrogen atoms; or
(3) three carbon atoms may be replaced with three nitrogen atoms,
one oxygen and two nitrogen atoms, or one sulfur and two

nitrogen atoms;

15 Al and A? are independently selected from H, H; H, OR; H, SR; H, N(R),; and a
group wherein A! and A? together form a moiety selected from =0, =S, and
=NR;

B! and B? are independently selected from H, H; H, OR; H, SR; H, N(R);; and a
group wherein B! and B? together form a moiety selected from =0, =S, and
20 =NR;
provided that at least one of the pairs Al and A?, or B! and B forms =0;
R is independently selected from H, optionally substituted alkyl, C(=O0)R™,
C(=0)NR!°R!, optionally substituted arylalkyl and optionally substituted
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(3) three carbon atons may be replaced with three
ni trogen atons, one oxygen and two nitrogen atons, or

woer®ssed7bar and two nitrogen atons; Al and A2 BECEUS2004/043160

i ndependently selected froMHH H OR H SR H,
N(R)2; and a group wherein Al and A2 together forma
noi ety selected from=0, =S, and =NR, Bl and B2 are
:\I?g;egendent ly selected fromHH H OR H SR H,

R gl LigishaBbtianl sBesti@ard fheoné oy e R™
noi ety 35’?%@ rg%lﬂ#yr?’o&rﬁd, :S,%%and =NR; provzihged t hat §
| east ongowds;the pairs Al and A2, or Bl and B2 forns

iR isteba ey S BRSO Rt PRI K 4 g
opti onal c%ﬁeﬁé)ﬁh'll?ysgdbts% leﬁ’lE}llI' Whét¥in saiitopRidhhiosdktitients are one to

substitu elteroaryl al kyl, wherein said optional
subst i t uardeR'@geoupse to three R10 groups; Rl is

e LS T o gy
al kyl, whetehRdSRiGnaRpliondly sabhiticl hertcrydl whavm sanl optional
three R10 groups;" R a is ingependently selected from
gptl ona!jd@sttst_ubsts :altelﬂn@do thrpgy/R,” Spisonal |y substitut ed

ryl p,and opti.on it . [ 1 eai
oS BREEL R M SO LA Do sid

groups; &hthnhbsubsgiepasdenineyo grteRt’agodpsom H and
opti onal | y substituted al

subBtiiand&nf sregneh mpq@eth@C%Q%ﬁgﬁ grm?ﬁgngli\glsﬁsgtuwd

o coct WVESEERAED: i IR OB, Ermends s fom n

ni t r ogenoptionatly etibstiheyd eteroaydieadkyd dwherein said optional substituents
are one to three R0 groups;

R% is selected from H, C(=0)R%, C(=0)NRZR%, SO,R™, CO,;R”, (alkylene)-
OC(=O)—(a1kylene)C02R“, 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 independently selected from optionally substituted alkyl, optionally
substituted aryl, ORZb, and NR2°R2d, wherein said optional substituents are
one to three R groups;

R? is selected from 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 R3, R4, R® ,and RS is selected from (all<ylene)xOR13, C(=O)R13,
(CHy),0RZ, O-(alkylene)-R?’, OCH(CO2R'®),, OCH[(CH,),0R™].,
C(=0)-(alkylene)-R%, NR''R®?, NR''R¥, (alkylene)-NR"*R",
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optionally substituted heterocycl oal kyl, wherein said
optional substituents are one to three RLO groups; R2

w0 200806363 ed fromH, C(=0 R2a, C(=0) NR2cR2d, SE®2RPK2004/043160

CO2R2b, (al kyl ene)- OC(=0O) -q al kyl ene) CO2Rp ,
optionally substituted al kyl, optionally substituted
al kenyl, optionally substituted al kynyl, optionally
substituted cycl oaI kyl, and optionally substituted

het er ocy, 5! iowrdl substituents
(‘(:@G%ﬁr ee R 2

are one grou R2a IS |ndeQFnden§I

sel ect ecb(fﬂlbael\bm ’@(aDDNR_Ef‘GBsFJ CR®R' e)eFNaNTRy SOLBpt:i onal |y

bt onal OGHANE a8 o Bk D L HEs I ups.

i's sel ecg 3a tognalt WRHOEIo)INK' & al kyI
wher ei n salg‘ iSli]ajr@skuzgst ?%luent arg:t(];))ne to tlp

RLO gr OuI}SIR“G{QS)mldRﬁzNRal’Sé—@hNﬁR b HERINR (alkylene) R*,

Foget herVih Eh-ONS0h K bgan v othalio! ikt S ¥t
form an Eﬂéﬁgﬁg Lya @iﬁ)‘é&élbalkﬁ%rb@é Q@ﬁ@lyallmlbktythted (alkylene)X

wherein said optional substituents are one to eq
R10 gr oupsloadityl] zgrmlg:tptlgn@llyowbg(cgutepu(al];:geneaﬂaetg@cycgoa kyl,

oo ko e RO A S Bl BB
(=0 - (ajeyp h%'ﬁﬁ%l W%Feﬁmm thlbﬂbﬂm:ﬁnyl

(al kyl ene) -'NR18 N- R18, CH:N-
C(R12) =N (]onwhg(emqr)y;qql k}ilg@ grg)l onally substituted with

C(R11) =N-NR U 11(al kyl ene) - R26
O)[N(Cmcgf%z%ﬁeﬁ%@g 10C=0) OR23, . - _
NRF’C( =0) SroRidedMR vHen® R R’ R@st is C(——O)R then R'? does not include

NR11CC=S) NR11R23, NRPS( N
al kyl ene) 24,2 heterocycloal]ogyfgr at contams a mtrg ger'?%onded to the

carbonyl moiety; and
" the other R®, R4, R’ , Or R® moieties can be selected independently from H, halogen,
R, OR?, 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;.2 alkylene, wherein said optional
substituents are one to three R'° groups, CR®=CR>, 0, S(0),, CR")=N,
N=C(R"), CH,-Z', and Z'-CHy; wherein
7' is selected from O, S, C=0, and C(=NORH);

R’ is selected from H, optionally substituted alkyl, and OR“, wherein said optional
substituents are one to three R!? groups;

R is selected from alkyl, aryl, heteroaryl, cycloalkyl, spirocycloalkyl,
heterocycloalkyl, arylalkoxy, F, Cl, Br, I, CN, CFs, NR>R*E, NO,, ORY,
OCE;, =0, =NR¥, =N-OR*, =N-NR**R*'E, OC(=0)R*’, OC(=0)NHR”,
O-Si(R29)4, O-tetrahydropyranyl, ethylene oxide, NR29C(=O)R3°,
NR®CO,R*, NR¥C(=0)NR**R*'®, NHC(=NH)NH,, NR¥S(0),R*,
S(O),R'®, COR™, C(=O)NR*'*R*'%, C(=0)R*", (CH),OR™,
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fromH ©

NR11C(=O) N(R 11) NR16AR16B, substituted al kyl, wherein
one of the substituents is a spirocycl oal kyl group,

wopisoestbd y substituted (al kyl ene)x- cycl oal kyPCT/a82004/043160

optional Iy substituted -(alkyl ene) x-heterocycloal kyl,
wherein the heterocycl oal kyl does not include
unsubstituted Nmorpholinyl, N-piperidyl, or

N-t hi onor phol i nyl, wherein any said al kyl ene group may

be opti qrgl w@é"tﬂ a0 % bR *® CCHENEBICIN=NH)NH,,

groups; provided t hat when , R4, R5, or R6 is C(=OR
13, t hem(amszm&é%R%tP(p@anR?e)zaORet @mdaa:y»@n@%apkl}andg M@p@m
that contains a gllttrolgg bonded t caf, h

noi ety; Ay hyHexygay @gthe ﬁlf’nol%:c & epg{%etsly gither

be sel eq{ﬁﬁbét@&s@%g@gﬁm&e({fmv atrkylhakglgmonﬁéﬂy dPRADXY;

optionally substitute optional |l y substituted
al kehyd seleons foonith mad bgtlcmabs substituierl alkly rpreimpgaed eptipnal

said optional substit to three R10
gr oups; %tétu?gfs é??toé’&l%‘?ﬂgﬁ n %p‘fp:esbnal |y substituted

G g3 ékéréc%&?f hRiBhAllyEdbetitaRkialgal opsiohsly subetitedany, and
one to three ﬁ?LO grloups}S@CRéO&Cerl%ﬁ 0861 y o, e

C( R7) =N, optieGalRy jybstinpedzheteraprdl, zvhe@iasalmw%ﬁ sybstifuents are one
sel ected f @ S =0 and C(=NOR P); R7 is selected
ptg‘ mrg{al 55? gfjbst ituted al kyl, and OR11,

wheR &i;giridpshdemlly Médtecsﬂbmtdptmmltyssubstﬁutﬂ:de:ytloahkm ead optionally
R10 groups; R10 is selected from al

het er oar §ubst1@1§qgl| }@ggrgcg,}{cloaélﬁq *W@péah@u?nal%lubstltuems are one to

e, T B el O

=N- NRB LARRI B, aréﬁﬁc%@ﬁﬁﬁnd&ﬂﬂ@%@et&ldﬁi@m H, optionally substituted alkyl,
optionally substituted aryl, and optionally substituted heteroaryl, wherein
said optional substituents are one to three R'® groups;

RY is independently 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'6A and R'®® are each independently selected from H and an 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;

R 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 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 CN and triazole;
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O Si (R29)4, O tetrahydropyranyl, ethylene oxide,
NR29C( =0) R30, NR29CO2R30, NR29C(=0) NR31AR31B,

WORIGSANBHNH 2, NR29S(O) 2R30, S(O yR18, CO2R30, PCT/US2004/043160

C(=0) NR31AR31B, C(=0) R30, (£CH2) POR30, CH=NNR31AR31B,
CH=NOR30, CH=NR30, CH=NNHCH( N=NH) NH 2,

S(=0) 2NR31AR31B, P(=0) (OR30)2, OR28, and a
nonosacchari de wherei n each hydroxyl group of the

m'i?ﬁ?sc %Eéd dpr%ﬁ 'oBH&Pﬂ%ﬁB& titel Iamg@ ropuaﬁalts&hbﬁtuh@d alkenyl,

I's rep ace kyl carbonyl oxy,
al koxy; dptibnaldy msmtedoalltyntylnonatlamilycqybsstﬁn@ﬂ jagyl, 0pt10nally

substituted al kyl e S

are one %Stitﬂﬁeé)érwgﬂg dly?ﬁ’gte@@%gro%%@ #ﬂrt 1%#1%“;

opti onal is@hsaikltyd Batbstydlodl h
aPyI 4(‘:11)S %%tH ?gtﬁgél%lﬁglu%g(%(?‘it)tﬁﬂeagpﬁet e Oggr yl, V\}Iwer elbsr:l wherein

sai d optquitmmakm:bstttuens greame to Hueq B tHPERS; R10

e N e

het er OCy}‘fét&%MY|whe‘1°€iﬁ kgt RpSand soptitens ars vhsto thteelﬁ '8 groups;
are one to three Qgdgjrou ps; Rl4Aand R14B arg}s%]g
mdléi%emdpxmnauy settstipttediCs-Caraliyl, Whernriald Qpronalsubsifpents are
al kyl , ti.0 J.tuted aryl, and optionally
substitu Ibeot E@‘F%% r?ﬁrg "wherein said optional

subg®ij§ uasisd 260 oprendlly dubsteteR agylooyrinnalRl Sutisgtuted heteroaryl,

I ndependent|y sel ected from optionall ubst i t ut.ed
al kyl , oppticsaly pybsiyed gycipabigy] Mloptls%ﬁlfy&ﬁgftﬂ}ted

subst i t uﬁcﬁgrogg%gilgﬂr ‘y/here Lok PO dn¥il %@b‘fﬁléﬁth‘ﬁ&%ne to three R'°

cycl oal ky ional y substituted
het er ocygdoapd;kyl , wherein said optional substituents

R ERER Sl G Ry i o,
oy Pihl : EB@ i é§ gl::lt%sgc tﬁgﬁﬁnéﬂytslﬂbhhﬁteﬂ hbleRGEY], élﬁlor;e;lly
substituted cycloalkyl opt1ona11y substituted heterocycloalkyl, OR
O(CH,),0R%, (CH,),0R?, SR'7, SOR", SO;R"®, CN, NR™*),,
C(=0)NR'®),, NR®C(=0)R'®, NR™®C(=0)N(R'®),, C(=NR"*)OR ",
C(R!»=NOR'S, NHOR?, NR**C(=NR'*)N(R'*),, NHCN, CONR'®0OR®,
CO,R'®, OCOR'S, OC(=O)N(R'®),, NR'*C(=0)OR ", and C(=O)R ",
wherein said optional substituents are one to three R groups;
R is selected from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, OR%, O(CH,),OR%, (CH2),0R”, SR"7, SOR", SO,R",
CN, NR),, C=O)N(R'®),, NR'*C(=0)R'®, NR"*C(=0)NR*)z,
C(=NR'®)OR'®, C(R'>)=NOR ', NHOR®, NR'*C(=NR"*)NR'*),, NHCN,
CONR'OR', CO,R'S, OCOR', OC(=0)N(R'®), NR'*C(=0)OR", and
C(=0)R"®, wherein said optional substituents are one to three R groups;
R is selected from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, optionally substituted aryl, optionally substituted
heteroaryl, OR'!, O(CH,),0R?, (CHy),0R%, SR/, SOR", SO;R™, CN,
N(R'®),, C(=0)NR )2, NR'*C(=O)R'®, NR*C(=O)NR )z,
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optionally substituted heterocycl oal kyl, wherein said
opti onal substituents are one to three RLO groups; R17

W@ 00806363 f rom opti onal | y substituted cycl oal kpCT/US2004/043160

optionally substituted hete& ocycl oal kyl, and
optionally substituted heteroaryl, wherein said
optional substituents are one to three RLO groups; RI18
is selected fromH, optionally substituted al kyl,

opt i onal by suissizh BUked2ardR 1* QRIORAA NG Ccat FINIREY,, NHCN,
het er oar&):/%é, 0 fcls%n’a (I%) N ’

y ’substituted cyclqal kyl . and
opt i onal toNRIPGR 1% UO@ﬂlng@%cﬁ@@&?)NﬂRg w\H}érl G HOYQRY» and
optional substjtuents are one.t .hree R10 gr ol X
5 el ecEeRy bitereia st oprob EhB R A erSpTRE R Chfbups:

H  got 1 cyOBhIkNEN XC(R')=NOR'®, and
sublg?itl% g%%éé%fré%@?lbﬁ%lwgﬁgﬁé& Cgﬁgst |9t ut e)o?(al IZyr%_lé Ri?
t >}

opt i onal CE=GERI i), whertimsajd optipral srhstitugnesaesena tq
aryl al kyl, optionally substituted heteroaryl,
opt i onal #¥"Bubstituted cycloal kyl, and optionally

subgsi;t Hi6dsiB6! 6 QCHEheaki\kter INBEERDVal BAKE Bt d:yD alocity from
substituents are one to three R10 groups; R21 is

sel ect edthiercarhoapk grommtteyeofubst i t uted aryl, and

opt | @na stituted heteroaryl, wherein said
opt oﬂéﬁéﬁgﬁituents are one to three R10 groups; R22

i s Rtk enaliyy, subatidiil awktdbardll Qyalbiikyl, onhaeretyclsakyl;
opt i gnal }gpﬁst ituents are one to thr eeélRl\?ﬂ}'Pr O(l_llgl%,'l 11l(?213

i s Bel'eod®d taroendpinfeneadenflysglssteriitnne il aiky} and arylalkyl, or
opt i onal ubst.i r '

Subst 1 ul BT Aol GftoBS AR ey Y R Meme

het er ocy aktealckylbalkwher ei n said optional substituents
are_one to three R10 groTps; R24 js ct
aghK

) . el from
opt Roriglopjiorallysupstitiig fin 361&‘?1’3‘837?% S&z‘ggﬁ%ﬁ? FEag o
al kynyl, three R' groups;
R* is optionally substituted cycloalkyl, optionally substituted heteroaryl, or

optionally substituted heterocycloalkyl, wherein said optional substituents
are one to three R'° groups;

p is independently selected from 1, 2, 3, and 4;

xisOorl;

y is independently selected from 0, 1 and 2; or

a stereoisomeric or pharmaceutically acceptable salt form thereof.

In other embodiments, the compounds of Formula I as defined herein are not

intended to include any compounds disclosed in PCT Publ. No. WO 02/28861. In
particular, when R!is H; A!,A? and B', B* are each =O or =S; ring A is a phenylene, ring

Bis
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optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted cycl oal kyl,
wopiosoestbd y substituted heterocycl oal kyl, OR20PCT/US2004/043160
QO CH2) POR20, (CH2) POR20, SR17, SOR15, SO2R18, CN,
N(R18) 2, C(=O N(R 18)2, NR18C(=O R 18, NR18C(=0O) N(R
18) 2, C(=NR18) OR18, C(R12)=NOR18, NHOR20, NR18C(=NR
18) N(R18) 2, NHCN, CONR18OR18, CO2R18, OCORL15,
OC(=QAN(R 18) 2, NR18C(=0O) OR 15, and C(=0)R 18, wherein
sai d pptional substituents are one to three R10
gr oupms, 5is selected fromoptionally substituted
vk, optionally substituted heterocycl oal kyl,
(CH 2) POR20, (CH2) POR20, SR17, SOR15, SO2R18,

(N:g’l 825 O)7 %\I(2 M%eé%gg Bﬁéﬁ)%z &gﬁlﬁ%ﬂ%@ @RZO—CRZO wherein R* is

H, NHORRIRy NGRS ACrNRE:5); (R L) tRer RNHEN 1@@@@_@(@%@%@%@ wherein
OO(R)lS OCC=O)N(R18) 2, N )R 18
R* atideR etomizng Wi she Babeen ittt fenes ApshEnd i thFietSeyclolky
r01!?10 groups; R26 is selected fromoptionally
g9Ribst i t ut ed cycl oal kyl, optionally substituted
het Br moyer eﬁllbkghlmenq ph@ cnnagbduyids obkEaritula bes dafiped herein are not

G MR AL ISR P AT

' OH, or B', B combine t
P“ﬁ%}%&»&%%}( %1 8)55@3@1,'\7%»1 %jég%lle endg?‘?% gl)orl\mlcér corél ine to

formm@(@mma)wmamh anHeny e CoIQRE @m ClpradsR” dhRI 5,
( NR18C(=0) OR15, and O) R18, wherein
OPm(a SfRéﬁ substituents are one to t hree R10

gr oups is selected fromoptionally substituted
cycl oal kyI CNoHC( R12) = 8, and C(xO) N(R18) 2,

wher ei n 9ai dyoptional § | tuent soareyone to thr@e
R10 groups; is the régsid of an{am no acid aft
the reno f the hydr m)elty

then any of R3, R4, R’ , and R® cannot include (alkylene)xOR13, wherein R'? is cycloalkyl;

(CH,),OR?, wherein R* is Cs5-Cy alkyl; O-(alkylene)-R?’, wherein R* is CN;
OCHI[(CHz),0R”]; NR''R*, wherein R is cycloalkyl; or NR'R, wherein R* and R’
combine with the nitrogen to which they are attached to form a heterocycloalkyl group.

In a further embodiment, the compounds of Formula I as defined herein are not
intended to include any compounds disclosed in PCT Publ. No. WO 02/28874. In
particular, when Al,A2 and Bl, B? are each =O; rings A and B are each a phenylene; Q is
O or S; and R? is optionally substituted

R10

then any of R3, R%, RS, and R® cannot include (alkylene)xORB, wherein R'? is cycloalkyl;
(CHz)pORZZ, wherein R* is C5-Cy alkyl; O-(alkylene)-R27, wherein R? is CN;
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the carboxyl group thereof; R29 is Hor alkyl; R30 is

H, al kyl, aryl, arylalkyl, heteroaryl, cycloal kyl, or
whewsneryx| oal kyl ; R31L and R31B are each i ndepernus2o0d/§43160

sel ected fromH, alkyl, andtarylal kyl, or together

with the nitrogen to which they are attached forma

het erocycl oal kyl ; R32 is optionally substituted aryl,

wherein said optional substituents are one to three

Ocﬁé&%% 1%3 RES Rl PR { Yy SBRRYT; bHARER'S YiHefath RY land R

stituted heteroaryl, or op ti onal
confisivith theadtrbednap othict thal leyd attaghest teifprmg ahqtewfypléﬁﬂﬂyl group.

|S g%&%&g#ﬁ@a@o&gﬁg&o@% g‘h{%%ou%f) cg lf%gﬁlgla 4{ Rs 'dgflned&erelfl are
not h%tgndeﬁ th %ﬁ&t‘%%g '&Bh%)o&&ads&%&&e& LOPT Publ. a0 WO 98/07433. In

r'eoi soneri_c armaceutically acceptabl g salt
parficulan whem A0 id nOoBh.eB aerbwidpensisniy ranOR rdduRdsompine to

o S RS A e g
H 2044553k %rls oﬁ'téc?ﬁﬂ%'s%’s'tl@ﬁtedmen Ris H A,Aand B,

are eac rlng is a phenyl en ring B |s
wherein RA is H qN kyl ; angx § OgCR20
wherein R20 is H, al kyl or G {C4 al koxy; then

neither R3 or R4 |ncI es (al RYl ene) - wherein Ra
and Rb conbine with the nitrogen to which they are

wh@tren_{gla?h@ gﬁﬁ&lafllgrsﬁbsrﬁtﬂ@@l QM | R AR G ol anlyrof RIpRAEGS, and R®
canhet iacledaOR ot 8(—%&%ﬁn wsflegem IF{O ;&u lllélcoml?lge (\jw?tfhl tﬂe (rjntro gen to
which they are attached to form a heterocycloalkyl group.

In a further embodiment, preferred compounds of Formula I as defined herein
exclude certain compounds in which any of R%, R*, R?, and R® include (CHz),OR™. In
particular, in this embodiment, when Rlis H; AI,A2 are both H; Bl, B? taken together are
=0; rings A and B are both a phenylene, wherein 1ing B is unsubstituted; R is
CH,CH,CH,OH; and Q is CH, then R® and R* cannot include (CHy),0R™.

Other aspects of the present invention include the compounds of Formula I as
defined herein wherein rings A and B are a phenylene; or one of rings A and B are a
phenylene, and the other ring A or ring B, together with the carbon atoms to which they
are attached, are selected from a 5-membered aromatic ring in which one or two carbon

atoms may be replaced with a nitrogen atom, preferably a pyrazolylene, and more

preferably

/
or N\
. Further aspects include those compounds wherein

R! is selected from H, substituted alkyl, and unsubstituted alkyl. Another aspect includes
those compounds wherein R? is H, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, or optionally substituted cycloalkyl, and preferably
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i ntended to include any conpounds disclosed in PCT
Publ . No. WO 02/30942. In particular, when AAA 2 is
wWE005B437682 are i ndependently H or OH, or Bl, B2I/US2004/043160
conmbine to form=0; rings A2and B are each a
phenylene; Qis O S, or CeEb; and R2 is H, or
optionally substituted then any of R3, R4, R5, and R6
cannot include (al kyl ene)xOR13, wherein R13 is
boal-kyl ) 1 eAAdiRéralla§pdeh-ifdluad #vbe compounds
wneiy R ?"’f;loéﬁesl&ﬁﬁ%fﬁﬁ%ﬁés%%’f?m e P
whe@EH[g&&l;Q)APQRZ Qhe@ B! NR1:4&KR8&%:h m@eedemtm@lep@dém blaHipnd a group
R, whergin | mbi-ne i tyn
Whetr@m Filzj‘éh of BeyB alP&ctast Qgﬂe@b 1383%6#% lélyﬁé?sgr ocyc A ?‘k%ﬁ}H 5
andgl%uﬁ) e't}{ér fi’or]}rPL?h ¢ yehedePBipect, HHGn ¢tiDA lﬁﬁtﬂi@de@fcompounds
= as de |ned herein are not intended to
whdreial Qi thesefeieddoom au ngtsordiﬂls(sllb%@ded f1Pakylapl or peferaply Q is CH:

or (stzl(le%s Zzgédqg\o ggltglctg uroé %gé@%@eip Bﬁg nai%e u éany?gocsﬂﬁiﬁatgcﬁpgf the
abogg gre'?grréésu%%ﬂu&ﬁ@ suvh §5U ‘P@deb 50 afcbm@oa{tyoﬁiforﬁﬁla Réith the
. and

R6 cannot incl yI ene) )(10'«’;3 wherein R13
prefesred yndietisiof lgroupSR2 zor PR PROTES S al kyl

RS TR SlF B f FEE T o

havide: f6ehdiie GO FBiR@al: t h the nitrogen to whi ch they are
attached to forma heterocycl oal kyl group. In an
addi ti onal enbodi nent, the conpounds of Forrmula | as
defined herein are not intendgd to include any
compounds di scl osed in PCT Pu . No. WD 98/07433. In
particul ar, when AA 2 i B2 are independently
Hor OH or Bl, B2 conblqe =0; rings A and B
are each a phenylen-; QA's CH Ra; and one of
R2 or Ra is H and Blke ot her al R/ substituted

' ed G al kyl, or

- or whereinWis G ;-;@
NR31AR31B; then any a‘
i nclude OR13 or C(=PANRTRg

|

with the nitrogen Bo

R2

II

wherein ring B together with the carbon atoms to which it is attached, is selected from:
(a) aphenylene 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.
In one aspect, there are included compounds of Formula IT wherein the B ring is a

phenylene, or ring B is a pyrazolylene, or preferably



whi ch they are attached to form a heterocycl oal kyl
group. In a further enbodi nent, preferred conpounds of
wo-s0b363 as defined herein exclude certain cPOPUSINIE043160
in which any of R, R, R 13and R include (CH2)POR .
In particular, in this enbodinent, when RL is H Al, A2
are both H Bl, B2 taken together are =0; rings A and
B are both a phenyl ene, wherein ring Bis
unsubstituted; R2 is CH2CH2CH2OH;, and Qis CH2, then
and R4 cann Qcl ude (CH2) pOR22. Ot her aspects of
heNpresent i nve tllmn i ncl ude the conpounds of Fornmula
Ms defjned h wherein rings A and B are a
phenyl ene; or one f . rAiser AspRtinBludeethdspbanydaide wherein R’
and the other ring Aor ring B, together with the
is selastba froat Hnsibstutea atity s aneyanawtstisitechaliiill Fuather awpes fnelpde

thO%%ug%wggrﬁgﬁg b]’grl—f é)B 181&%% sﬂgeth&e%h{yb gﬂSnzﬁfy duftituted

alkcﬁ{})? foﬁ)ﬁaﬁéﬁ/y le@ﬁftﬁlﬁaﬁchhwﬁp @r optishallp sebgitebe cpdidatkyl, and preferably
er aspects include those conmpounds wherein Rl is

5 whesre [Réaat Hobrfqpcnnalﬂy sslhstgtnied alkod ARgijionalaspectaciyde fhase sempounds

whe@ml gows IAQ y S are ?J;I} ﬂ?%&lﬁ%ﬁr&r TR St onaIHIM}P 887 group

whéféi%SAi Wtc@dalaiskeigyﬂher Mszmarhﬂy)resfen’rabm ttxuﬁeedheibﬂnyhyﬁi are H, H;
ptionally substituted cycl oal d
anc P dpahoninen SORANS! PO SFREF o oL Bps pdfssgmpounds

whiefYis Qi 1‘%&%&?@8&&1@ %B& lida & hang RBABREbly Q is CF

i'h groups 1, B2 are each
10 or @Hgteme naeditibyalsepees efdhd pmmnlt—l;mvlelntlanmchldg oY pomh@p@pm of the

aqudg@eq;éis@sﬁtug%gtzs? ﬁtép L d oang;:]ﬁj 9@%&%{1@ 8{ E o) é’ II Wlth the
prefeQTed Iﬂo%ﬁés V\ﬁg‘f&ﬂ%ﬁ%ﬁq{% or Rhgnd ?V&VIU ®A; oG] dﬂdes

Q1Is selected froman opt ional Ly
su bIEﬁ ydt lahetdheﬁerﬂbrailmyhte)fehe plesqut &fvenawn, yhate pee 1@}]qu§} compounds

CH2CH2. Addr nal Jﬁspects of the present invention
hayipg p g@ectuss,of 8%}‘ fon of the above preferred
15 substituents, such as, for exanple, a conmpound of

Formula | with the preferred noi eti es of groups Rl and
R2; or RL and Q or Rl, R2; or}liQ et c.

III

where preferrably ring B is a phenylene, or ring B is a pyrazolylene, preferably



I n anot her enbodi nent of the present invention, there
are included conpounds having a structure of Formula :
wo 2003/087672 B2 R3\ R5 (T Q@ 1 B Q' R6 R R2 || P@QITERm041043160

ring B together with the cd#bon atons to which it is
attached, is selected from (a) a phenylene ring in
which from1l to 3 carbon atons may be repl aced by
nitrogen atonms; and (b) a 5-nmenbered aromatic ring in

jch from1l to 2 carbon atons may be repl aced by

en atons. | aspect, there are included
conpowtds of Formullla N wherein the B ring is a
nW ene, or ri Ni s a pyrazolyl ene, or

preferabl yor Another \as,matwﬁerwkbmsletﬂadmn@Hrmﬂwpﬁsnauy
wherein R1L is selected fromH, substituted al kyl, and
waisstibeed sliyled al kyl . Further aspects include those
compounds wherein R2 is H, optionally substituted

al kyl, optionally substituted al kenyl, optionally

SHPsbihMbE ¢d- al kynyl, or optionally substituted
cycl oal kyl, and preferably where R2 is H or optionally

5 substituted al kyl. Additional aspects include those
conpounds H
N _o0
= (0
g 5
N, @ ¢
RZ
v .
and Formula V:

and Formula VI:
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wherein groups Al, A2 and Bl, B2 are each
i ndependently selected fromH H and a group wherein
W@\2005483768 Bl, B2 together form =0, and pref er di/ys2004/043160
those wherein ALA2 are H, H§ and B1B2 together form
=0. In yet another aspect, the invention includes
conmpounds wherein Qis selected froman optionally
substituted Cl1.2 al kyl ene, or preferably Qis CH2 or
CH2CH2. Addi tional aspects ofgthe present invention
i ncl ude any conbination of thi.aboye preferred
substituents, such as, for é&xanpte, a conpound of
Formula I'l with the preferred npieties of groups Rl
and R2; or Rl and~NQ o« RI, or @ _etc. In yet
anot her enbodi nent ' ' Ni.ion, there are
i ncl uded conpounds Formula I H
RLRSE B) '" RIII W Rf S ing Bis a
phenyl ene, or ring B is a pyyazolylene, preferably- or
, and where Rl is selected**romH and optionally
substituted alkyl; and Fornmula I'V: IV and Forrmula V. V
and Formula VI: Vi

VI

In certain aspects of the present invention, there are included compounds of
Formulas III-VI wherein R? is H, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, or optionally substituted cycloalkyl, or preferably
where R? is H or optionally substituted alkyl. Other aspects include those compounds
wherein Q is selected from an optionally substituted Cy_; alkylene, or preferably Q is CH;
or CH,CH,. Additional aspects of the present invention include any combination of the
above preferred substituents for each of Formulas III-VL

The following paragraphs show additional aspects of the invention for at least one
R3, R* R’, and R® for compounds of Formulas I-VI and their respective preferred
embodiments described heretofore.

1. OR'?; especially those where R!? is optionally substituted cycloalkyl, and

particularly those where the cycloalkylis a5 or 6 membered ring.

2. C(=0)R"; especially those where R™ is optionally substituted cycloalkyl,

and particularly those where the cycloalkylis a5 or 6 membered ring.

3. (alkylene)OR13; especially those where R* is optionally substituted
cycloalkyl, and particularly those where the cycloalkyl is a Sor6
membered ring.

(CHZ)pORZZ; especially those where R* js a branched chain alkyl.
O-(alkylene)-R?".

OCH(COZRIS)Z; especially those where R'® is optionally substituted alkyl.
OCH[(CHy),OR®]; especially those where R* is optionally substituted

NS A

alkyl.
8. C(=0)-(alkylene)-R%.
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In certain aspects of the present invention, there are

i ncl uded conmpounds of Fornulas I11-VI wherein R2 is H,
wopiosoesbd y substituted al kyl, optionally subseCT/USmA4/043160

al kenyl, optionally substitieated al kynyl, or optionally

substituted cycloal kyl, or preferably where R2 is H or

optionally substituted al kyl. O her aspects include

t hose conpounds wherein Qis selected froman

optd onal |y gest | BRE opAbnAyaubitabled herdiryl.
CHZd'or %C%.’%%ggﬁlﬁg}?glg@gﬁ%t gﬁmpﬁt I’llgeﬁ}ﬁsﬁlesen.t ¢
i nvient i (Xﬁlldyhmle),lﬁlﬁl%gr, espatillyahossrviadre Rheis dbeweptionally
preferred substituents for each of Fornmulas I-VI. The
substgnied Wkyy par agr aphs show addi tional aspects of the

| nvgnt i QRE1BENER 18l %@&iaﬂ@%o@wh%&lpz% alRyIdlaRBthbey where R'® is

conpounds” of” Fornulas 1-VI and their respective
pr ef er r esptinblbdsubshtuteddetaredsistdliyér et of ore. 1 1. OR ;

I al wher e R.i i onal. |y s T
Comet oL NTR Mgt ol R0l v Lt
hetérd, C@&Jﬂ@{l is ab or 6 nenbered ring. 2. C(=0O R13;

especi ally those ywhere R13 is optionally sybstitut
cycldbal kQ(RIE)&thOB\gQIGBRBGIaHB’It@OSPW Rcrnd R hate optlonﬁij

cycloalkyl is a 5 or 6 nenbered ring. 3. (al kyl ene)OR
Sub,SthBEeaé”‘bfﬁ'l |y those where Ris optionally substituted
cycipal kg(R pMNRAICEOYNRIYR Phose where the

cycloal kyl is a 5 ,or 6 nmenbered ring. 4. (CH2)pOR22;
espbti al CR {1 2B R22 is a branched chain al kyl .

5. % (al W(?ﬂ@%ﬁl@déﬁéﬁ@lzg e&étéial PR R¥is optionally

especi al re lonally substitutéed

al kyl . 7subeiidiedGid) ORA6 2ty sebpisvied heieradngse where R20
oL =0+ DRy CEetion SRR Alpscialy hage avey Rsdagotionally
sub\é‘{(i‘t‘ftl{e‘?i Hgte’ioér?l.(’pt ionally substituted heteroaryl.
18. NR11C(=O)OR23; especially those where R? is optionally substituted aryl.
19. NR!'C(=0)S-R".
20. NR!C(=0)NR'R?; especially those where R* is optionally substituted
aryl or optionally substituted heteroaryl.
21.  NR'"C(=S)NR'R?; especially those where R* is optionally substituted
aryl.
22.  NRUS(E0RNRP).
23. NRl1C(=O)NR“(alkylene)—R24; especially those where R*is optionally
substituted heterocycloalkyl, or optionally substituted heteroaryl.
24.  NR"C(EO)NR™MNR'®R'®.
25.  substituted alkyl, wherein one of the substituents is an optionally
substituted spirocycloalkyl group.
26.  optionally substituted (alkylene),-cycloalkyl, especially optionally
substituted (C;-alkylene)-cycloalkyl and optionally substituted'cycloalkyl.
27.  optionally substituted -(alkylene)x-heterocycloalkyl, wherein the
heterocycloalkyl does not include unsubstituted N-morpholinyl, N-
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10. (al kyl ene)-NR 18R19; especially those where R18 is

H or optionally substituted alkyl. 11. C(R12)=NR 18;
wessosxbd y those where R12 is al kyl, and t hosECTMIS2084/043160

R18 is optionally substitutidd heterocycl oal kyl . 12.

CH=N-OR 13; especially those where R13 is optionally

substituted heterocycloal kyl. 13. C(R12) =N OR20;

especially those where R12 and R30 are optionally

i gl I s

es p|eC| al ;ilyyléﬂ@SIﬁtembe}rcg)aE@G op@ooqdbi mbaumuyedﬁmmwlﬁalswl and
aryl or optiona substjtute er oa
OC( =0) [ NP %@@29 Diiopslly é‘&’ﬁg‘&}‘i‘ 2y l?e;‘}eff’?%"%%anélﬂegrr Qg it two

is opti 3(%&_@ torts %ti&n‘dﬁ? duthatesPRirihydrd@ranyl and optionally
NR11CX= especially those where R23 is

opti onal d;qbsﬁmbslttmlm}tyelobmfr%}dyl 19. NRn C(=0)S-R 18. 20.
NR11CC=0 i all
opt #onal W%bﬁ??cﬁg'gﬁé\%ﬂ%&e awg{‘ﬁﬁ%ﬁ)&@ Wherel the

het er oar yjenv2 RRL §])1§;\lﬁilb1sﬁ%21&d wiRpent & myrd 4lkeey groups, and
wher e RZ% einy %rp())tulﬁlona |y substituted aryl. 22.

NR11S( —qmmaazzwnh@ne RIRMOCY BORICIMPFene) - R24:

=P By R0t a8 LR et ot
emB6difleARf compounds of Formulas I-VI. For example, one such combination for R,
R*. RS, or R® can include OR™3, C(=0)R™, (CH,);0R™, (CH,),OR”, O-(alkylene)-R*’,
OCH(CO,R®),, OCH[(CHy),OR®],, and C(=0)-(alkylene)-R”.

Another such combination includes NR'R*2, NR"RP, (alkylene)—NR18R19,
C(R!?)=N-R'®, CH=N-OR", C(R'»)=N-OR”, C(R!")=N-NR''C(=O)NR“**R'*?,
CR1)=N-NR''SO,R'®, OC(=O)NR'(alkylene)-R*, OC(=0)[N(CH,CHy),N]-R*,
NR11C(=O)OR23, NRIIC(___O)S_RB’ NR11C(=O)N'R“R23, NRIIC(=S)NR11R23,
NR!S(=0),N(R'%),, NR''C(=0)NR " (alkylene)-R*, and NR!!'C(=O)N(R!H)NR!AR,

A third such combination includes OR13, NR“R32, NR11R33, (alkylene)-NRlSRw,
CR)=N-R'®, CH=N-OR", C(R"»)=N-OR”, OC(=0)NR"(alkylene)-R*,
NR!IC(=0)NR!'R*, NR!!C(=S)NR''R?, NR!'C(=0)NR!!(alkylene)-R*,
NR!'C(=O)NR)NR'**R'®B, C(=0)-cycloalkyl, and optionally substituted -(alkylene)x-
heterocycloalkyl.

A fourth such combination includes OR', C(=0)R ™, (CH,),OR%, OCH(CO,R'®),,
OCH[(CH,);O0R%];, NR''R*, NR"'R%, (alkylene)-NR'°*R'°, CH=N-OR", C(R'*)=N-
OR?, OC(=0)NR'!(alkylene)-R?, NR"'C(=0)NR"'R”, NR!'C(=0)NR '} (alkylene)-R*,
substituted alkyl, wherein the alkyl is substituted with at least a spiroalkyl group,
optionally substituted ~(alkylene),-cycloalkyl, and optionally substituted -(alkylene)y-
heterocycloalkyl.

A fifth such combination includes NR''R*2 NR''R*, (alkylene)-NR'*R”,
C(R'H)=N-R™, CH=N-OR", CR'%)=N-OR”, C(R')=N- NR''C(=0)NR'*RM?,
C(R')=N-NR''SO,R'®, OC(=0)NR " (alkylene)-R**, OC(=0)[N(CH;CHp),N]- RY
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24. NR11C(=0) N(R11) NR16AR16B. 25. substituted al kyl,
wherein one of the substituents is an optionally
wassizas ed spirocycl oal kyl group. 26. opti onBdT/¥S2004/043160
substituted (al kyl ene) x-cygloal kyl, especially
optional l'y substituted (C [-al kylene)-cycloal kyl and
optionally substituted cycloalkyl. 27. optionally
substituted -(al kyl ene) x-heterocycl oal kyl, wherein

NRhEﬁDngol i'nyl @Np?g/klﬁggq@@@b NIP@R?QGNRT‘I@(BSI}NRUR%

eri

hol
NRESEO)BUR 0N 1 aowké sy e N CEON RN 4R 1

s GBSk w-en 5y Sl ok ot BB L AR LN SUBRELKME B8,
optﬁ)lﬂ?ﬁ}? é&b‘éﬁﬁ%’edh %11 106G 9@abAIY1, SHPSfonMiLY Subiswuted -(alkylene)s-

oat ons, onaf 'y substituted tetr ahydr of ur anyl
hetaﬂdycﬂmﬂkyinal I y subst ituted tetrahydropyr anyl 28.

NR11R32 peci al I t.hgs 3 9 grou
andAv%lffi—fJi1 é‘ﬂ‘%‘ W@Dl% MyPe &&%ﬂg’?{g E%gc} %ﬁ% y _%s't i tut gd

se{ﬂ&uwgucﬁ%ﬁﬂﬁhdf@wnaﬁm PR ' RitdoptionpAy tutstitaed -(alkylene)x-
MAt one or nore net hoxy groups. The precedi ng

cycheallgdr androptinegllybaibsidiisidn xlﬁleb)uhtttm@?yca%lkﬂ
addh&ﬁ onm#) @%n%fn roe;‘fqhe g:%geglt mhﬁorpfncﬁﬂgeeﬁ'l?gﬁ‘nd%fof formulas I-VI

For one_such conbi nation for
wh&3in fMeasfne IR, ﬁ4 (Rtsﬂ ot R&ismllkﬁl\@herﬁ@i@} Rlghenyl optionally
(CHR) POR22, ( CH2) POR32, O (al y
subStri{edopit gt}ezto t@gﬂﬂ]@.@;mt Pyd&ose wherein R*” is C;-C; alkyl.

Fu]%egleu g){)a n%hs 1@dgﬁ%ﬁi%@f¢“§§?2§$ fg%rfé@ _EGNﬁlsg_lﬁsiﬁédéﬁth one to three
me 2yt Rik8hosChidr ORRS 1s(f,(hmﬂ)sub$tmg@ w1‘¢b(tm_ymwhm|:y groups.

( ﬁyq) %%Lss%R%ﬁtB t&@c&éﬁl AR leS fxc‘lgﬂ Q)mggunds of
Fo%ﬁééq %aﬁﬁ‘gpa O)S?}ﬁl%i 5&)%’?]!16(;( N?)”'Igﬁ I\Vlg?&eln R* is
optldfieitly eﬂlﬁs’tllﬁltedhetamdryNRjﬂsze@m(qm R :“QIWAPQ@B( substituted cycloalkyl,
or those wherein R is optionally substituted heterocycloalkyl. Other embodiments
include those wherein R is 5-6 membered heteroaryl ring with one to three nitrogen
atoms in the ring. Further embodiments include compounds wherein R* is a 6 membered
heteroaryl ring with two nitrogen atoms in the ring. Additional embodiments include
those wherein R is pyrimidinyl, or those wherein R* is pyridazinyl, or those wherein R*
is pyridyl.

The following terms and expressions used herein have the indicated meanings.

Tn the formulas described and claimed herein, it is intended 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 vy,

include integers X, y, and the integers therebetween. For example, the phrases “1-6”, or “1
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A third such conbination includes ORL3, NR11R32,
NR11R33, (al kyl ene)-NR18R19, C(R12)=N-R18, CH=N OR13,
W@EREAY3TBE OR20, OC(=0) NRp (al kyl ene) - R26, PCT/US2004/043160
NRPC( =0 NRPR23, NR11C(=S)NR21R23, NR11C(=0)NR 1
al kyl ene R24, NRn C(=O N(Rn ) NR16AR16B,
C(=0 -cycl oal kyl, and optionally substituted
- (al kyl ene) xhet erocycl oal kyl . A fourth such

to 690”b in d B3 udetmOnRES3rs K CHR) FGREZI 6. Preferred
E@éﬁ%@ %ﬁ?%—ﬂ) POR20] 2, N 1R32 %\IR11R33
emuo@hhyﬂtgne)udumaﬂhmwmrm@xm the(rmce) asNoFbes arwub@rmﬁatlon
(al kyl ene) - R26, lg\lq? Cé %ﬁggPFfZ « %Rg Céf@i@'l
Ofll(ltﬁgfkfyl Epregrareple. PieEed 0tRest &t kY PR T R 4 i 1-2, 13,
14I15t5 ngs |4t2|t5eg eMfch at | east a spiroal kyl group,
ional Iy stbstituted - (al kyI ene) x- cycl oal kyl, and

optAsm@IdI heresutigatile aorpour(d|okystable Fiereitisr sl t9 419yaPouRd that

is s%fg{c:gglﬂz E%]usﬁﬁ%lnsgﬁ?}gé {Sg%ﬁf]i; Ly d%i%l%% &%‘?ﬂ'ﬁﬁ?ﬁ reaction
rmx% %)d‘ﬂ}'éi%@y cdpRB)oF RoRRAH cFGh NSRRI R us UdRipeatic MEent. The

O?R18, OC(=O)NRp (al kghene) R26,
pre@ﬁ( H@)B{LMIGISIZI@B@)?Q RHI]—YF‘ZQ $ta| o3, NRn C(=0) S-R 18,

NR1
}ﬁﬁ:léRﬁg Wl Al ?%W%&M%& &G@I%M}{%a@]gyl group
havlﬂ%ﬂ@@@ﬁ@@r&xtoﬁﬂ psifch tabhrthya) delyyl, pmbyeh; fspprdpbub batykyibotiugyl, sec-

stituted with at_| east p|r a r
butwbtarbh@tb'l ye@ubww% SGORPAY K gr)r @3} YL 2
opt | | ..
s o QUSRI Rt BB gt ety amfshianing
gro 1%%5&&4182@ alkoswadnnlyl, and hlkybmnocarhamy] giewpsdies the same
meaying ealkyl 4ot llalgggl s Qe h@LS@PP% i &8 pherired, are alky!
grop&?gg(é'éfﬁlgg )aﬁo\rée\blﬁf:ﬁ’ Eéfrﬁlcn%all ﬂ(‘)ﬁ carBSREA @sshpdiipRRich 01“Cy-Cy

esent 1 nvention iInclude conmpounds of fornulas
alkyl-”\fbfemrﬁl atkydradiesd sonteiméngffrorrd, to Hmarh@ atQJAs-R6 i s

ui t Aol Rgeipne Serk By b bies Rt SRR Jihiches
hyqiﬁg{xsgxg 1?%&365% V\tﬁ grceagﬁ)r%gﬁﬁ:s haﬁﬁg bfiesist of oﬂbmmon double bond.
A designhtion Y€eEs alkenyl” refers to an glkgny? ?g/dlwa? légr?tg;ntmlg ;f(;)girrl\l\ZlI to% carbon
atoms. Examples of alkenyl groups include ethenyl, propenyl, isopropenyl, 2,4~
pentadienyl, etc.

As used herein, the term “alkynyl” refers to a straight chain, or branched
hydrocarbon chains of 2 to 8 carbon atoms having at least one carbon-carbon triple bond.
A designation “C,-Cg alkynyl” refers to an alkynyl radical containing from 2 to 8 carbon
atoms. Examples include ethynyl, propynyl, isopropynyl, 3,5-hexadiynyl, etc.

As used herein, the term “alkylene” refers to a branched or straight chained
hydrocarbon of 1 to 8 carbon atoms, which is formed by the removal of two hydrogen
atoms. A designation such as “C1-C4 alkylene” refers to an alkylene radical containing

from 1 to 4 carbon atoms. Examples include methylene (-CHa-), propylidene
(CH3CH,CH=), 1,2-ethandiyl (-CH2CH,-), etc.
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nmet hoxy groups, or those wherein R32 is phenyl

substituted with two nmet hoxy groups. In other aspects
wW@Roosl0e37p3 esent i nvention, there are included POIpS20046843160

of Formulas |-Vl wherein a0l east one R3, R4, R5, and

R6 is NRL1R33, wherein R33 is optionally substituted

heteroaryl, or those wherein R33 is optionally

substituted cycloal kyl, O Q or those wherein Ris

opt t I i iti

OP! RO s SRR i PG 268 03 iyl GRS n diional
hydregderted raebesd . pimaietygvith thh stweiutesft hr ee ni trogen

atons in the ring. Further enbodi ments include

conpo Sy wherein R33 is a 6 nmenbered heteroaryl ring

i mtrogen atons in the ring. Additiona

enbodiments include O O O those wherein Ris

pyrimdinyl, or those wherein Ris pyridaz]
t hode untrbastin, tReitermsy er@geyclerh ccaraayele iy %%ﬁ%y dfgrefer toa

XPr essi u
stal?l ﬁ g ?rglgﬂ% %32%1?!: %}{8 (#CHF of Bﬁg&ﬁ%@grgﬁ%n% system
whichti& Beedtddnpartiving gat@fagedsw nbsﬂtumwnemdscqmmlms frdvard to d@emg

in a partlcular formul a or_ substituent, its neani % mu:and

carbeit poiss tererlingly Fbr‘i’d@ﬁéﬁ&%lm STFD 3% DG RHURALCAE 1Q8e
1ncru§i';e)sr?nldﬁfgg:j$§¥l&?5ﬂﬁ argP@H cfe?{n@& feleth. ATHABIRs Bbnnédlittede

a spe ue. For exanple, the
endﬁ&iyaﬁﬁc atledaoatdbm$ Gf agirbbeclio gesip MaPbosinge, dowbld, tipte.4% part of a
" . As used herein, a range of values in the
w*%aﬂNMwanm@W "X to y", or "x through y", include

i nt %Qqséd redfy 1Rt A cloAlkEYBlefers L4 ﬁ@ﬁh’t&ﬁ@)ﬂ f&ﬁ@ﬂy saturated

exanpl e, e phrases "1-6"] or " 1to 6" t hr ough
mofb- alnmcyaitcaﬂqémngeystmcm@lmm3 imi‘ég@b@n 4tomz Psdeszsna‘son such

d6. P nmbodi
e L L S S ) Spbypor
atonf¥l §96%fed E?Jloﬁléﬁ'@%@s 1ﬂélﬁ(ﬁe€thb§sdcdnltd1ﬁ@g ISSorfGQﬁng' dafclﬁi)n atoms
can include 1, 2, 5 6, 1-2, 1-3, 1-4, 1-

Ex2mgles f SyleaIByl SEOUPS m@u@g@@lqup@ql{pycgqbgml,é:yg]@ﬁﬁguh ayclohexyl
cycﬁohexen?lbcyclg'h yyﬁtcycﬁ)oc{y?fe?&s to a conpound that

As used herein, the term “spirocycloalkyl” refers to a cycloalkyl group bonded to a

carbon chain or carbon ring moiety by a carbon atom common to the cycloalkyl group and
the carbon chain or carbon ring moiety. For example, a C3 alkyl group substituted with an

R group wherein the R group is spirocycloalkyl containing 5 carbon atoms refers to:

As used herein, the term “aryl” refers to a mono- or bicyclic hydrocarbon aromatic
ring system having 6 to 12 ring carbon atoms. Examples include phenyl and naphthyl.
Preferred aryl groups include phenyl or naphthyl groups. Included within the definition of
“ary]” are fused ring systems, including, for example, ring systems in which an aromatic
ring is fused to a cycloalkyl ring. Examples of such fused ring systems include, for

example, indane and indene.
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Is sufficiently robust to survive isolation to a

useful degree of purity froma reaction mxture, and
wee@besxhs y capabl e of formulation into an eff PCHEBI0E043160

t herapeutic agent. The pregént invention is directed

only to stable conpounds. As used herein, the term

"alkyl" refers to a straight-chain, or branched alkyl

group having 1 to 8 carbon atoms, such as nethyl,

h , (7} y ke lag ¢ »
L S B s gy i
moro-et, i @Qiﬂié}‘ |mu1€ic>2:-hc (:ihpiﬁiticy‘htgtﬂme tﬁa@ndpd@t eﬁg@agmrw

hexyl, octyl,_etc,

hetq;pzktym_s&l@lh 2590 Nn gt 5.( g“gﬁ gltrogé% ﬁr@gﬁé& l@gggloatoms may be optionally
ox13'i&% LG {’Hetlﬁ{}é{% F}ﬁbé‘hﬂfﬁﬂn@ﬁ}l Bassathan ndir audatic fiag. t he

neani ng yl ‘defined above. Lower al kyl
Hetgfooyglss aretintetideairte iprlededratardarybansl hetdroeycdpadiip £reups.
def i ned above which con%aln 1104 ¢ %198@ A
des&ﬁﬁ%&l‘?t@iﬁ’c&}g’r\grﬁ@s CRENG PRY P PR Er S €E%oatan s lﬂuqe

pyiftfifeRbyf AieAD BBl SIPEAding, oAbl b ahoBac, dsed

rm"al kenyl" refers to a strajght ch
metyl peamive dndvyel isdaddo imidiapsingfazelips, ‘B‘%@F’&oﬂxa&f’%n@azc’b

h
thla&gﬁl:qeg ?%O&?Telsa'(%l @g tﬁ dll%xg{?].e, {3 ?@? Sl 09!51% (gyflE&jole Apyrazole
py&ﬂbtﬁ@byﬁﬂiﬂlﬁ’é by Reire] Qﬁﬁhahﬂid:) i@qeiavling aad mtmzolEmmplse§ome
of al kenyl groups include ethenyl, ro e

heterooyntiorgsens, formerl cpEpizgoBRm PT MO %X ?édnﬂléfl%f‘ﬁan
tetrﬂg%ﬂﬁgﬁé%‘l R?} Qéﬂzgflfrﬁ{sefsﬁbé&o aﬁfsrﬁicgtl%ﬁaw@bﬁyrarpgloups Some

rocarbon chains of 2 to 8 carbon “at ons
hetB@¥{dig @bupsedataining onaohmorecalfboatotns |1mledd3t¢hmhem@, thianaphthene,
desi gnation " ers t.o an al kynyl

tetraRyirediopbert, "rtfﬁh%ofﬂﬂléwr?“ @BS%GW}BS AfSms. Exanpl es

i ncl y
o ShRJEGH Y e PP L oyl g n it

oné &f tayteairsy’ Cartafneatems areareplacaidiet least eng ]gﬁtcgptatqm sicheag -O-, -N-,

o UL SENED O 4ok 5 TS ARt
on@gr 1%18]«3 aﬂ%m@ﬂlé(gﬁoﬁﬁée séBE BEisrokfeladlk Al deyl@nentandhg Bbth saturated
and aromauc nngs include phthalamide, phthalic anhydride, indoline, isoindoline,
tetrahydroisoquinoline, chroman, isochroman, and chromene.

As used herein, the term “heteroaryl” refers to an aryl group containing 5 to 10
ring carbon atoms in which one or more ring carbon atoms are replaced by at least one
hetero atom such as -O-, -N-, or -S-. Some heteroaryl groups of the present invention
include pyridyl, pyrimidyl, pyrrolyl, furanyl, thienyl, imidazolyl, triazolyl, tetrazolyl,
quinolyl, isoquinolyl, benzoimidazolyl, thiazolyl, pyrazolyl, and benzothiazolyl groups.

As used herein, the term “arylalkyl” refers to an alkyl group that is substituted with
an aryl group. Examples of arylalkyl groups include, but are not limited to, benzyl,
phenethyl, benzhydryl, diphenylmethyl, triphenylmethyl, diphenylethyl, naphthylmethyl,
etc.

As used herein, the term “heteroarylalkyl” refers to an alkyl group that is

substituted with a heteroaryl group.
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from1l to 4 carbon atons. Exanples include nethyl ene
(-CH2-), propylidene (CH3CH2CH=), 1, 2-ethandiyl

W@ 205863483 ), etc. As used herein, the term " phePglT/@8m04/043160
refers to a phenyl group wi22h an addi ti onal hydrogen
atomrenoved, ie. a noiety with the structure of: As
used herein, the terns "carbocycle", "carbocyclic" or
“carbocyclyl" refer to a stable, saturated or

par ki @l el Wb “aBRECEE fo &1 0dYjgeN eAdiul substituted with an
hydrocarbon 1ring systemWwhich is saturated, partially

alkﬁ%&wpatmﬁinqﬂeslmslaﬂmthy, calmek Y D1Prepaxy, FSPRIRPSXY, §-tugoxy,
~ring carbon atons. Accordingly the carbocyclic grou
isolQX Y BECAPHRPE: OV YnYh- ar omat i ¢, and i ncl udes t he P

Cycho g'{ehﬂerét'i’lﬁ%@feﬂn ‘YAMRSx e EfcRe@ Rk Aldibstittedblasy group,

connect1 ng e endocyclic carbon atons of a
such as barykixycdighanypmethpx hdriphenyinestherou phenyletheyy, diphgpylethoxy,
part of a fused aromatic noiety. As used herein, the
ecterm "cycl oal kyl " refers to a saturated or partially

sat Wt alLRtheRBRNGhe Brmbiaf¥tdarSonl dky! réfeRgo aiy RIKKHO)O- group,

containing 3 to 10 carbon atons. A designation such as
whe€hr KCib MK?@I&L}H-" refers to a cycloal kyl radical

cont ai ni .IQ tQc 7 I] b t ~

cyohsae e OB B SR AR BT imPl S B formula
(CEASDOThneBsacEheridpd € Wf suaiht-obdik pk rigg sygyens, ol gareinclude a

cycl opropyl, cycl obutyl I
sacggmp@ﬁmﬁ%th fo%@@lq;ﬁ}}épﬁ)?g < *P ey ’l’esf: éffxlegr? exgc{gx’ggaes include
er el t he. "Spi L0 0 " f
ol R TS IBLE AR o8] st 31y s
gulbbd) @103B) gataytday, talosa rebgthulasen nibuloseyoryulose, thisis ogsy Etugtaistuysorbose,

group and the carbon chain oy carbon ri noi ety, For
tagakpamsyEhropentalogt. IEWCO@%@BS% 5{}@ ?inFi?‘PE‘Ee qﬁ%OPé' ﬁalﬁg%r oup
fmm r%o@e,tetﬂé R group is spirocycl oal kyl containing 5
carbon atons refers to: As used herein, the term
" ar Ws'useceliezeia, the tarmmiamaino e¢idDiafons|to @ ghapgraspkainibg both an amino
arbon. at pne

o SRR a0t BRUREPP B o,
aminq 605 {’Iﬁéloggﬁrﬁllha}%?&élnhagé 2 BB m 81 BB C -G A8 lin)-NHS.
The amino acids can be in their D, L or racemic configurations. Amino acids include
naturally-occurring and non-naturally occurring fnoieties. The naturally-occurring amino
acids include the standard 20 o-amino acids found in proteins, such as glycine, serine,
tyrosine, proline, histidine, glutamine, etc. Naturally-occurring amino acids can also
include non-o-amino acids (such as p-alanine, y-aminobutyric acid, homocysteine, etc.),
rare amino acids (such as 4-hydroxyproline, 5-hydroxylysine, 3-methylhistidine, etc.) and
non-protein amino acids (such as citrulline, ornithine, canavanine, etc.). Non-naturally
occurring amino acids are well-known in the art, and include analogs of natural amino
acids. See Lehninger, A. L. Biochemistry, 2™ ed.: Worth Publishers: New York, 1975; 71-
77, the disclosure of which is incorporated herein by reference. Non-naturally occurring
amino acids also include o-amino acids wherein the side chains are replaced with

synthetic derivatives. In certain embodiments, substituent groups for the compounds of

the present invention include the residue of an amino acid after removal of the hydroxyl



"aryl" are fused ring systens, including, for exanple,

ring systens in which an aromatic ring is fused to a
weywboed7ky| ring. Exanpl es of such fused ring BgBUSI084/043160

i nclude, for exanple, indanré and indene.As used

herein, the ternms "heterocycle", "heterocyclic" or

"heterocyclyl" refer to a nono- di-, tri- or other

mul ticyclic aliphatic ring systemthat includes at

Least, o t or8h1aSC(HORHiside QB8R )-NH,.
]n°1%6§é% &ﬁ?gﬁggg?@é?%ﬁéyﬁgyg%gg%gtPg%alIy(oxgg?ged, ané ’
Repkdi8ntaiive Q8€ehamyoihaiagily oralrng subenitanredy peeurring o-amino

non-aromatic rings. Heterocycles are intended to
acidsringludrearh sh@yb BRIV iBA@5Keter ocycl oal kyl groups. Sone

het er ocyclic groups containing one or nore nitrogen

atons include pyrrolidine, pyrroline, pyrazoline,

pi peri di ne, norpholine, tHabboApholine,

Nmet hyl pi perazi ne, indole, isoindole, imdazole,

i m dazol i ne, oxazoline, oxazole, triazole, thiazoline,

thi azol e, isothiazole, thiadi azgd.ep,triazine,

i soxazol e, oxindol e, pyrazole, pyrazol one, rimdine,
CHpyr azi ne, quinoline, iosquinoIﬂﬂé#}éﬁHNEhfﬁgéﬁbs{Eb'

roups. Sone heterocyclic grou f d contai ni ng one
H re oxygen atons include fﬁﬁgﬁekggtrahydrofuran,
(%B%kﬂ@ﬁ benzof ur ans, isobehzofunaﬂ§sxamgcﬁb_

tétrahydropyran groups. Sone heterocyclic groups
HOdRiRiGHAg one or nmore sul fur &dnE Zﬁ%pﬁkgﬂﬁhiophene,

t hi anapht hene, tetrahydrothiop

t et rahydr ot hi apyran, and benzot .ggﬁﬁﬁggi As used

hergi-n, the term "heterocycl oal®H," refers to a
HG !@ dH,group in which one or nore ring carbon
at oms—/are replaced by at | east ‘@hlihetero atom such as

-Qy, -N, or -S, and includes #ifgcgyst ens which
contain a saturated ring group‘%?ggge& or fused to one
or nmore aromatic groups. Some heHeCd{PENoal kyl groups

cont ai ni ng both saturated and t S ude
g Nal ani de, pht hal i c anhydrid%&?’ﬁ%’ ! S0} it
Hisoa8iflne, tetrahydroi soqui nojrhge.crghr oman,

I sochroman, and chronene. As used herein, the term
"hetergaryl" refers to an aryl HJOoUiHnbtai ning 5 to

NH,C(=0)-CH-
NH,C(=0)-CH,-CH;-
(CHz3),-CH-
(CHy),-CH-CH,-

10
AN
N
H
CH,-CH,-CHy-

H,N-CH,-CH,-CHo-
H,N-C(=NH)-NH-CH,-CH,-CHo,-
H,N-C(=0)-NH-CH,-CH-CHo-
CH;-CH,-CH(CHs)-
CH;-CH,-CH,-CHs-
H,N-CH,-CH,-CH,-CHs-
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ring carbon atons in which one or nore ring carbon

atons are replaced by at | east one hetero atom such as
WO @05/063%63 or -S-. Some heteroaryl groups of tRET/US2004/043160

present invention include gyridyl, pyrimdyl,

pyrrolyl, furanyl, thienyl, imdazolyl, triazolyl,

tetrazolyl, quinolyl, isoquinolyl, benzoim dazolyl,

thi azol yl, pyrazolyl, and benzothi azolyl groups. As

usegs H%eeﬁiq‘le?em tﬁg rB> 3k df%fsarb Iy arrﬁEffcﬁf%gH ﬁﬁﬁﬂgé&&i{rophm

group Stl tute an aryl group

recépto8 Ipyésahﬂky/borgpmmtrk AG trild®  ant) titk @,raeldmer e qgsgomated
benzy phenet h

benz ryl, diphenyl net hyl
lﬁﬁﬁﬁﬁﬁéﬂ?@h@ﬂﬁyp%oﬂpﬁﬁ@h§¥gthyI ngphtﬁyrﬁetﬁyl etc.
ol Egeidt}ferréh e (8 NI PRIGE eR e by ot hfgﬂfaﬁﬁﬁlt}t @uscular

group that is substituted with a heteroa
endgtieiipl g%wﬂsﬁ?dtdn eecmpiw;rs prieently mnmpaBm%@EGF]éi,eY]@GFBZa\ﬂEGFR3

oxygen di cal substitute kyl . arou

oo hahPeTE bR PR R CHURYS el RSyt VRO abede ™
| SORE ﬂg&f(li/ermﬁ kG MIEO %ﬁeﬂ;)w ,theﬁﬁﬁn@lﬂf()%gh affmh}atmxe}d lineage
etc. As used herein, the term" ‘aryl al koxy" refers

kinases ﬁt@sbl?mumhmpﬂmMgMLé{lk MK MUK 3, Miditask Bk Te% ZAK o &
enyl nmet hoxy, t h th h
B GR oA IBORIRp st K SreBgen SR M Dy
aI @él S Q0! @fé)f?rt(ﬁ sebRilanck Oorarénﬁgm% QhedRedPto modify the
'S an al kyl group. As used herein, the term

termﬁmﬁmsﬂmﬁ’hﬁr isaieivalbfhears thas tae priesqiice of agampednd ¢ighe present
formul a ( CEb

NFTEN ST Tyt -
res @ﬁ"s‘r‘\téad’eﬁ%% Fda wikh 5 B8 foh&WbsRnc i 1@Eofpadd: -For example, and

anpl es of nonosacchari des include erythrose,

noﬁlltymysef limithtosne widirrasrienidedhe supvivekof, pgx dsbolingrgig sguron, a
altros

coqlg@lgglé:) t]é&?q ;/)r[emﬂ% b%vgn nl}n %/?ﬂl Seg/uc{egée ?nﬂaqgeﬁﬁent %?Ltﬁgitvgfs@f a
chélfﬂé?él@ S€uroffpPRpaRtion AAMKUTRAyirS (ylhél t) B%n,tmgluo}s Q, dlsease condition, a

i hr eopent ul ose, gl ycerotetrul ose, gl uco%/r an

egeneratlve condition or natural progression) when compared to a ¢ ohnerg1c neuronal
population not presented with such a compound, if the treated population has a
comparatively greater period of functionality than the non-treated population. As a further
example, and again not by way of limitation, with respect to the function of, e.g., a sensory
neuron, a compound of the present invention would evidence enhancement of the function
(e.g. neurite extension) of a sensory neuronal population when compared to a sensory
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
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fructofuranose, etc. As used herein, the term "am no

acid" refers to a group containing both an am no group
warwsacxes boxyl group. Enbodi ments of ami no acP@BUS2004/043160

i nclude a-amino, b-amino, g5 am no acids. The a-am no

aci ds have a general fornmula HOOC- CH(side chain)- NH2.

The am no acids can be in their D, L or racemc

configurations. Am no acids include

tun}%, g%%{e%r%ﬁ'r%&gﬂeﬂdwasﬁ}ﬂa, RO Bat Srdinbina 0§ &iphbinddleukemia, other

naturally-occurring am no acids 1nclude
recd giﬁzelﬂtrmltgaaﬁbié’@ofaha hematopaiks s ystemrre anhofhenteep gnized@Beess.
as yci ne, .serine, tyrosine, .pr.oline,.histidine »
g: uggmqqlél’ereé{l the tRERS, rlé'l.l}‘(&p_ o chH rof Pﬁ‘g"%%}ilﬁlg%%i d g%ur%conal cell
S 9 nbRE] G R B R AGA DOnREd S 1ypSHRAVIAS siBg@bAsH mMeltipl
re g- am noﬁ#yﬁ c%g]c)i 3, honocyst eiy(r?g, etlgl??l, gr are am'lrI])oe
trarR@iittss esdiohsinguldr drymivltipiggnudtionss, preferapdy. dhepe e ghelinergic and

3-net hyl hi stidine, ete. non. a4 .
s A e e L

cexhlﬁﬂ NERAI G @lyermqmgc?rdna@eﬁﬁmm N ESs Sysecr NS knbowe i N
t engr( . and Itq;li lil e anal ogs Of‘? naltfug?gl ~am (510 ,acii dsd
nelﬁeiea mllttﬂrmsggre,y 10i1ne; @e@@&,@ma@t a;g 2 I'%]aalfl %P% H:OI‘ neurons.
Pub).i shers: w Yor k di
s BARLARYE al Sl RETR L, a6 o lommen
cucdQ8 s N i thie, BRGEIER GoanyRq skin, dmsdb aod jointsidemplary is 2
a-amno acids wherein the side chains are repl aced
. _ p
newipn fromthe PRG.c derivatives. In certain embodi nents,

SUbsL i LUBLALOUR f“giropﬁib SatARALRAS aGholbbfe BIa€&@&Utly or

i nvention include th esidue of an amno acid after
indﬁ@é@dﬁfe_ct&‘ the bervinatl bofopktion eft a/trophi¢ fretar aesponsive galb Ugremplary
wophafeerhinchdeigadSararenet Bl CRILBC gt Fyove
FuSEENEETS0ATE QRN QEGAT) . oml JOES510E T
inté&f8 ond; 1R €1 Oi{ N2y to kiR, gadtherpurasoplas, ingmdinggerve Growth Factor
(NGF), Neurotrophin-3 (NT-3), Neurotrophin-4/5 (NT-4/5) and Brain Derived
Neurotrophic Factor (BDNF).

As used herein the term “trophic factor-responsive cell” refers to a cell which
includes a receptor to which a trophic factor can specifically bind; examples include
neurons (e.g., cholinergic and sensory neurons) and non-neuronal cells (e.g., monocytes
and neoplastic cells).

As used herein the terms “trophic factor activity” and “trophic factor-induced
activity”, refer to both endogenous and exogenous trophic factors, where “endogenous”
refers to a trophic factor normally present and “exogenous” refers to 2 trophic factor added
to a system. As defined, “trophic factor induced activity” includes activity induced by (1)
endogenous trophic factors; (2) exogenous trophic factors; and (3) a combination of
endogenous and exogenous trophic factors.

As used herein, the term “at risk of dying” in conjunction with a biological

material, e.g., a cell such as a neuron, refers to a state or condition which negatively

impacts the biological material such that the material has an increased likelihood of dying
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CgHs- CH2- CH3- S- CH2- CH2- HO C6H4- CH2-

CH3- CH2- S- CH2- CH2- HO CH2- CH2- C5H9- C H 1- CgHn-CH -
WERBSOH76H) - HO2C- CH2- NHC( =O) - CH2- HO2C- CH2-  PCT/US2004/043160

HO2C- CH2- CH2- NH2C( =0) - CH226 NH2CC=0) - CH2- CH2-

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

H2N- CH2- CH2- CH2- H2N- C(=NH) - NH- CH 2- CH2- CH2-

l(_EQI—gQ:O)-NHCH 2- CH2- CH2- CH3- CH2- CH( CHB) -

¥ A C qorl. npidZc A8lo réiglceh N %

o TR SR Ao et e o
enhages the B@phiahof moeptaoss phishent haturad ek figh efglyipKingn quapo

mog) AR QSRR B LR, b Rgenpie § heh B oy Yok B of dying

due to the natural aging process which occasions the death of a neuron, or due to an injury,

such as a trauma to the head, which may be such that neurons and/or glia, 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

disclosed herein to a container comprising cells for in vitro studies) as well as

_ administration of the compound to a target entity (e.g., injecting a compound as disclosed

herein into a laboratory animal for in vivo testing, or into a human for therapy or treatment
purposes). .

As used herein, a “therapeutically effective amount” refers to an amount of a
compound of the present invention effective to prevent or treat the symptoms of a
particular disorder.

As used herein, the term “subject” refers to a warm blooded animal such as a
mammal, preferably a human, or a human child, which is afflicted with, or has the
potential to be afflicted with one or more diseases and conditions described herein.

As used herein, the term "pharmaceutically acceptable” refers to those compounds,
materials, compositions, and/or dosage forms which are, within the scope of sound

medical judgment, suitable for contact with the tissues of human beings and animals
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As used herein, the term"VEGFR' refers to the famly
of high affinity vascul ar endothelial growth factor

WO @866 presently conprising VEGFR , VEGFR2PCVESHRB()43160
and ot her nenbrane associ at2egd proteins to which a VEG-
can bind. As used herein, the term"MK" refers to the
famly of high affinity m xed |ineage ki nases
presently conprising MKI, MK2, MK3, MK4a & b, DLK,

w1tﬁ%.t§’exg?%:sﬂé/g t(\%ng ifRsioR! éflferrglé eEdpaRéd, br 6881 preblei@s@sications

assi n this fanmily. "As used herein, the
commemrdtemmmaeasonabléém&dﬂ/msmathmen used to nodi fy the

o dapetion, o csuryy ol et ot e burRongh
dlsgg%e?oqpn@%ghﬁbewﬁé%&%tth@?ar@ﬁw poSiHd W Madified b§1 Iﬂdkﬁ‘@'hlcﬁﬂ or base

ponsi ve cel ared with a cell in
saltaltiszenfe Bxhmphes Oépmjmm@ltlcﬁ Y aeoeaimblessaltangludst bwr%@} limited

to, gql%q%llnc}r:?géald)i?{é%@n Eﬁl% r?f %%ﬁg (fesﬁu%s g&ﬁﬁ%{rﬁﬁhé@ bl or &rednic salts of

I esen
ac1ﬂlg\f@§‘(§de@ RudP4dl ArtkiyHe ais; elnh alm:lem rTIheqfhaﬁﬂﬂoeuM@illymbc@table

chol i ner gi ¢ neuronal opul at t k of d

salts dncledegthe cpmyjegtignal aowe@ga§@tslc€ggma%%f:‘ﬁﬁafé{oaa%%ml \g‘%a*%ld%f the
condi tion t

e g S L

exdEnis18, sAcle odmentichal hbn-tdxéc $alwatchadepthpsel detrivoeh fmmnarganlc acids

soch PO HBSE e DB AP i SUAE ST H OB BTG AR e ke and

thefasgﬁécﬁr E ?ﬁéni"@rgaﬁt: abidTsh A dsAReti MptdpibiRS RAEdInic Oglty&ﬁlch stearic,

a sensory neuron, a co ound of
lacfit asditt, tarfaviediir@nascothid pamocte nwéele,mydmgm ic, phepyeacetic,

f uncg}:}ﬁg}gmé sriz%p&]?qeg{ﬁllf%{ﬁ]éﬁ %Iéiglg%n Sens or%enesulfomc
meﬂ%‘déﬁfﬂ% 1&%%@&1%&?0&@%}(9!1@5%16&0Vﬂrﬁihh&liﬁeh a

compoun if the neurite extension of the treated
p opihaphamaceutizatip accepiablsl splty p%ﬁlﬁ @resmanvqrﬁ@n ey pe prepared

DSBS R L 40, B o thenp
ch&hR&l héBedd. aSHRRAR, Qichaalts can be prepared by reacting the free a01d or base
forms of these compo{mds with a stoichiometric amount of the appropriate base or acid in
water or in an organic solvent, or in a mixture of the two. Generally, nonaqueous media
like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of
suitable salts are found in Remington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton, PA, 1985, p. 1418, the disclosure of which is hereby
incorporated by reference.

As used herein, the term “unit dose” refers to a single dose which is capable of
being administered to a patient, and which can be readily handled and packaged,
remaining as a physically and chemically stable unit dose comprising either the active
compound itself, or as a pharmaceutically acceptable composition, as described
hereinafter.

As used herein, “prodrug” is intended to include any covalently bonded carriers

which release the active parent compound as defined in the present invention in vivo when
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designated material (e.g., enzymatic activity) is
conparatively decreased in the presence of a conpound
W(?ﬁowmﬁwps esent invention. As used herein, thePCBURR04/043160
cancer" or "cancerous" ref2#er to any nalignant
proliferation of cells in a manmmal. Exanpl es incl ude
prostate, benign prostate hyperplasia, ovarian,
breast, brain, lung, pancreatic, colorectal, gastric,
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e b A S O T R
pres@ﬁf]fnrtﬁlz f«’ﬂﬁl\gé(%n%& £Wa( GPIeanddiBestidak afadleNedvathsr in routine

System whose neurotransmtter is acetyl chol
mampdapd)mmymanw, bathalparest etypRQURda HEFcarsinEy, B fé}g%’é‘ﬁingﬁsfor

exaAS llﬁ," gﬁjglpg g rcg Oq% gtllc{lgrg%e%p [ RSiorS SRS 51%’ l@’%ﬁ’&&p andif bHE&Boxy group

0 environnent

is bbRAHIaH &hy lefoupAMe WRER thefpradiig & Giminiskdret tommmhmahand subject,
joints; exenplary is a neuron from

cledves & fvrmwefmeemromofm %nmadtrd%afbwil% ?ggﬁg‘s@c%ﬁ% cﬂf‘%mples
mCIFuH%, Cl{ Larreerﬁ:q& Ih¥mtyd th MALGRC Edhafef efn%%ﬁz&al?@de?ﬂ’uaﬁ{lé/saéf a®dohol and

ion o rophic tfactor responsive cell
am#ny EERYtidnN droopshaed ﬁlayll; omocychb,uzml and alisyharylestetstsuoip hs methyl,

Fact CNTF),. b
ethylzgm%glh (I%EFOPWS m?tgll}] cl:qqll:)IR b G b ‘H/l ?ﬁtgyngg c(ygfoaropg/i? @%F }”11, benzyl,
anda%(ﬂ:n%tk‘gl 4, L) th gy, f er ons i nterl euki ns, cytokines,

neur’ot rophi ns, incl ud| ng Nerve G owth Factor
( NGit)is relegriodd trhpfnom@uow of3he piasentdnveppipn may/egist in various

NT- 4/ 5) d B
SteQRERL A A, B FPRPPRn @ papie PRERSfy Pl dneir
resﬁ&:lulve Al RleSoindr® oferfaflibm¥Ri de compounds are normally prepared as

racemates and can conveniently be used as such, but individual diastereomers or

enantiomers can be isolated or synthesized by conventional techniques if so desired. Such
racemates and individual diastereomers or enantiomers and mixtures thereof form part of
the present invention.

Tt is well known in the art how to prepare and isolate such optically active forms.
Specific stereoisomers can be prepared by stereospecific synthesis using enantiomerically
pure or enantiomerically enriched starting materials. The specific stereoisomers of either
starting materials or products can be resolved and recovered by techniques known in the
art, such as resolution of racemic forms, normal, reverse-phase, and chiral
chromatography, recrystallization, enzymatic resolution, or fractional recrystallization of
addition salts formed by reagents used for that purpose. Useful methods of resolving and
recovering specific stereoisomers described in Eliel, E. L.; Wilen, S.H. Stereochemistry of

Organic Compounds; Wiley: New York, 1994, and Jacques, J, et al. Enantiomers,
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Synthesis

The general routes to prepare the examples shown in Tables 1-3 of the present
invention are shown in the Schemes 1-18. The intermediates used to prepare the examples
and their mass spectral data are shown in the Table B. The reagents and starting materials
are commercially available, or readily synthesized by well-known techniques by one of
ordinary skill in the arts. All processes disclosed in association with the present invention
are contemplated to be practiced on any scale, indluding milligram, gram, multigram,
kilogram, multikilogram or commercial industrial scale. All substituents in the synthetic

schemes, unless otherwise indicated, are as previously defined.
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benzyl oxycar bonyl ("CBZ"), t-butyl oxycarbonyl ("Boc"),

and net hoxynet hyl. Many ot her standard protecting
w@r@ape37edrpl oyed by one skilled in the art canP@EUSO#HEH3160

in Geene, T.W and Wits, B4G M, "Protective G oups

in Oganic Synthesis" 2d. Ed., WIley & Sons, 1991.

Synthesis The general routes to prepare the exanpl es

shown in Tables 1-3 of the present invention are shown

in the Schenmes 1-18. The internedi ates used to prepare

the exanples and their nmass spectral data are shown in

t heTH@ngr@raBprthmrese@qanpaxe drecpystodaoaihagolea pihe @Ir@e&trléventlon

arc desoRA BN S, Bah g o0 b3 b Pl b PRl GRERBRT S, nGRpuor
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esent 1nvention are contenpl at ed to be practiced on
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Kilogram nultikil.o mTerC|
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Subgmﬁne Tab%yls- HE N N=0 99 (M+ D 485 (M
1) Mb@mcxha@ I—BQ}Dmanmg@ %mqtlng—pymchleﬁ §1g, yspd tq ]Meparg)examples
in Table 2, was prepared from the B—ketone, 2-methyl-1,4,6,7-tetrahydro-5H-indazol-5-
10  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.

Scheme 1.
N—B(oMme)
1) BrZ/CHCI Br N %c ’
N’ 2) NaBH, /EtOH N THF N v
\ 3 csacHC, PdCI,P(Ph,), H \
CO,Et NG CO,Et
NC —/ "2 2 H,/ RaNi/ DMF
~
N \

1-34

15

As shown in Scheme 1, the N1-methyl pyrazole derivatives in Table 3 were
prepared from the 1-methyl o—ketone (J. Chem. Res., 1986, 1401). The N2-methyl

pyrazole intermediates were prepared according to procedures in J. Heterocyclic Chem.

20 1992, 19, 1355.
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H90 (M+ D O461 (M) Br Bf. -0 VKJI- JCMH

Scheme 2.

H

0
ROH

N
e ads®
N or R-NH,
\ !
OH L?:o

I-1 Examples 1-6

As outlined in Scheme 2, Examples 1-6 may be prepared from intermediate I-1 by
converting the hydroxymethyl group, using trifluoroacetic anhydride, to an activated per-
trifluoroacetate intermediate. This intermediate may be further reacted in situ with an

10 alcohol, amine or amide to produce the appropriate product. In certain cases the alcohol
may serve as the solvent, otherwise suitable solvents also include methylene chloride,
dichloroethane or toluene. The hydroxymethyl intermediates may be readily prepared by
reduction of the corresponding aldehyde or ester intermediate as described in U.S. Pat. No.
6,630,500 and herein. Alternatively the derivatives may be prepared by treating the

15  hydroxymethyl intermediate I-1 with an acid catalyst, such as camphor sulfonic acid,
trifluoroacetic acid or p-toluene sulfonic acid, in the presence of the appropriate alcohol in

a sujtable solvent such as methylene chloride or dichloromethane.

Scheme 3.
20

-2 Example 7



-11 1-12 H90 (M+ D=0 580 (M+ D O =\ Brv NWQ -
owe H13 69 (M+ 1) -15 1-16 14 (M+ 1) H N -17 64 (M

WO 25/063783 1-20 39 (M- 1) -21 1-22 99 (M + 1) PQHUS2004/043160
(M+ 1)-25 1-26 HH NN 993M+ 1) IR HR 427 (M + 1)
26-1: i-butyl

As outlined in Scheme 3, the heterocycloalkyl derivatives may be prepared by
reacting the ester intermediate I-2 with ethanolamine. Longer chain amino alcohols, such
as 3-aminopropanol and 4-aminobutanol, produce the corresponding ring-expanded six or
seven-membered heterocycloalkyl groups. Ethylene diamine and longer alkyl chain

5  diamines may be used to produce the analogous imidazoline and ring-expanded diamine

heterocycloalkyl derivatives.

Scheme 4.

10 Examples 9-11, 328, 329

As outlined in Scheme 4, Examples 9-11 and 328-329 were prepared by reacting
an appropriate keto-ester intermediate, prepared using standard Friedel-Crafts acylation
15  reactions (described in U.S. Pat. No. 6,630,500 and herein) with a hydrazine or an N-

substituted hydrazine derivative.

Scheme 5.

H H

H
l

20 Intermediate 1-3 Example 8

-I

As outlined in Scheme 5, Example 8 was prepared from the o, 3-unsaturated ester

(prepared by a Heck reaction with ethyl acrylate, described in the ‘511 patent) with
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413 (M + 1) 26-1: i-propyl 413 (M+ 1) 26-3: propyl

427 (M + 1) 26-4: butyl 399 (M+ 1) 26-5: ethyl 385 (M
WO 20020636563 net hyl 442 (M + 1) 26-7: CH2CH2NVE2 PGBUSN04/043160

1) 26-8: CH2CH2NCAH8 524 (MVF+ 1) 26-9: (CH2) 6NC4H8 - 27

1-28 HNC CO2Et N O\ /- 11 (M+ 1) NRR 28-1:

i -propyl 28-2: propyl 28-3: cyclopentyl 28-4: i-butyl

-29 1-30 NC CO2EH't 370 (M + 1) 11 H

hydrazine. An N-substituted hydrazine derivative may be used to produce the N-

substituted derivative.

Scheme 6.

R =H, alkyl Examples 12-28; 232-235

As outlined in Scheme 6, the cyclic acetal and cyclic thioacetal Examples 12-28
and 232-235 were prepared by reacting an aldehyde or alkyl-ketone intermediate with a ®-
diol, di-thiol or hydroxyl-thiol reagent and an acid catalyst such as CSA or p-toluene
sulfonic acid in a suitable aprotic solvent such as toluene, benzene, or NMP. The diol or
dithiol reagent may have substitutions on the alkyl chain such as in Examples 14, 15, 18-
24, and 28. The thioether derivatives may be converted to sulfoxides or sulfones using

standard oxidizing reagents such as hydrogen peroxide or mCPBA.



RR8 (M+ 1) 29-1: i-propyl 86 (M+ 1) 29-2: propyl

00 (M+ 1) 29-3: i-butyl 28}/4: but(yl -31) 1-32 .Nl.o Hp?/N.
Wa3®s004761) = 0 H RN/ R T 31-1: cyclopentyl BaAT/{82084/033160

31-2: i-butyl -33 1-34 H(C88329 (M+ 1) O- VNRHR

73 (M+ D 33-1: ethyl 01 (M+ 1) 33-2: i-butyl 87 (M +

D 33-3: i-propyl 87 (M+ D 33-4: propyl

Scheme 7.
1 1
g g
N N
0] 0] 0]
AICI, cAlkyl
. —— .
N D N
2 CI/U\CAIkyI | r2

Examples 32-36

Example 37 Example 38

As outlined in Scheme 7, cycloalkyl and heterocycloalkyl ketone derivatives and
cycloalkyl alkyl and heterocycloalkyl alkyl derivatives, such as in examples 32-38 may be
prepared by treating the appropriate pyrrolocarbazole with an appropriate acid chloride,

10  carboxylic acid, mixed carboxylic sulfonic anhydride or mixed carboxylic acid anhydride,
in the presence of a Lewis acid catalyst such as AlCls, or FeCls in a solvent such as
methylene chloride, dichloroethane, nitromethane, nitrobenzene or carbon disulfide. The
resulting ketone can be reduced to the alcohol using standard reducing agents such as
sodium borohydride (as in Example 37) or LiAlHs. The hydroxy group of the cycloalkyl

15  or heterocycloalkyl alcohols may be replaced with hydrogen by treatment with

trifluoroacetic acid and triethyl silane (as in Example 38 and 309) in methylene chloride.
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OHThe general procedures t@9prepare 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.
Sclﬂ%egocycl ic Chem stry, 2001, 38, 591, and J.
erocycllc Chem stry, 2003, 40, 135. In general, the
| lactam nitrogen or internediate al cohol groups gf the
i nternedi ates outlined ingaBle B mayobe pr ot ec,t,ed
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N P.; 2LeTourneau M E.; Heterocycles, 1991|232 41)
u3|ng nethods described

Examples 39-42
Intermediates 1-9 - 1-11

5
Scheme 8 outlines a route to heterocycloalkenyl derivatives, such as Examples 39-
42. The alkene may be further reduced by standards chemical or catalytic hydrogenation
methods to the corresponding heterocycloalkyl derivative.
10

Scheme 9.

Example 43

15



in the '511 patent and in J. Heterocyclic Chem stry,
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prepared fromthe 1-nethyl 44- ketone (J. Chem Res.,
1986, 1401). The N2-nethyl pyrazole internedi ates were
prepared according to procedures in J. Heterocyclic
Chen1 1992, 19, 1355.Schene 2. As outlined in Schene
| e o FRUb @B AR @uBstituted 2-, 3-,
1- 1§§%ggﬁ£erﬁlng thegﬁ g{gﬁ é%thyl group, usin
or 4-pipkidinyl dad eitives suubly ds Eximnple d3ahren umtm@mate I-12, the pyridyl ring
pertrifluoroacetate interne terne
B b o2et e ArLELTEd 2L TOLR, | BASCTRAIA Rt
Altgﬁqaﬁ{}'élg eusE rﬂétﬂgHsC&‘eSEHS‘ed@BpEQﬂﬁpl@E 84 BR@S\Ghe pipBridinyl may be
es the al cohol may serve as the solvent,
5 incotploedted IS§eSBl]n oabimksctupbing scagliens using thelepprephgte gipsridinyl

hl , di |
st g P pereis 3 TR BeOF By iR i AT vEY
pip H@in?ﬂ%&@ SRR L}’ Be aﬁdy%é&’&ﬁstﬁf afBAIRY1atich &rafm@hsais desmsibed for

esc ed”in 630, 500 and her ei
Ex#hples AGHRBY éwdtardearweqru hmr@amlsgtﬂwnéeg%ﬁw@lemwchnlques may

s bF ool e MEREI B E LR o

10  Schérhé helor oacetic acid or p-toluene sulfonic acid, in
the presence of the appropriate alcohol in a suitable
sol vant such as nethyl enei chl oride or dlchloronethane
Schepe 3 1-2 Exanple 7As OQ}Ilned in Schenme 3, thg

ycIoaIkyI deri vatives may be prepared by

% iTENE @; ‘& 1- ZrFHasHet FERa Ng.

) iﬁ’ ~ ch as 3-ami c@n‘-,-

andLi%aninobutanol, produce the corr®9pondi ng

ri ngiexpanded si x or seveén-nenbered heterocycloaﬂkgl
grou

y Ethyl ene diam ne gpd | onger al kyl chain

Intermediate 1-13

)

O OAc
HONHMe ~ N =

0900 —
“

OAc

; CN
) = 2) MeOH, NH3

CN H

-0
3

OH

Example 50

Example 51



di am nes may be used to produce the anal ogous

i m dazoline and ring-expanded di am ne heterocycl oal kyl
walernswedbyes. Schene 4. Exanples 9-11, 328, 32BCHES2004/043160

outlined in Schene 4, Exanples 9-11 and 328-329 were

prepared by reacting an appropriate keto-ester

internediate, prepared using standard Friedel-Crafts

zé\c;él ation reactions (described in U 'S. Pat. No.

N RQETE AR S PR R A DR esai-51 wsing standacd
methBligbsesli ate 1-3 Exanple 8 As outlined in Schene 5,

Exa e 8 was prepared fromthe a, b-unsaturated ester
Schegreeblar ed by a Heck reaction with ethyl acrylate,

described in the '511 patent) w thhydrazine.

N-substituf ed hydrazi ne derivative Ry be usegn

produce t Nsubstituted derivati ve.gcherre B.

OH o= J H+ | HEC®,  al kdyEya {
2 ecbip Schene 6, the cyell @- hclOiPr
cycl 6 Exanmpl ggcd2- 28 and 23%-14 Q
pr epar ed! by ‘réacting an al dehyde or al kyl - ket oné

intermediate with a w diol, di-thiol or

hydroxyl -t hiol ,reagent and an acid cat al ystmseschsas
CSA or p-"% of uene
3 ]
0 N o] N

OQN‘Q*OJLO ° . R\[}]JLO 0
9 Qg@ 0 QQG
H H

Scheme 11 outlines the route to prepare carbamate-type derivatives, such as
Examples 52-53, and 404-422. An alternate method to preparing N, N-di-substituted
carbamates utilized a nitrophenyl carbonate intermediate which may be treated with
various primary or secondary amines. Similarly urea, O-carbamate, and N-carbamate
derivatives may be prepared from reaction of the appropriate amine or phenol intermediate
with an isocyanate or chloroformate or from the appropriate nitrophenyl carbonate,
nitrophenyl carbamate, or trichloromethylcarbonyl (see J. Org. Chem. 2003, 68, 3733-
3735). Ether derivatives, such as Examples 60-67, may be prepared from the phenol
intermediates using standard alkylation techniques known to those skilled in the art of

organic synthesis.



sulfonic acid in a suitable aprotic solvent such as

tol uene, benzene, or NMP. The diol or dithiol reagent
woreysiedre3 substituti ons on the al kyl chai n sucPCEHES1004/043160

Exanpl es 14, 15, 18- 24, ard 28. The thioether

derivatives may be converted to sul foxides or sul fones

usi ng standard oxi di zi ng reagents such as hydrogen

per oxi de or nmCPBA. Schene 7. Exanples 32-36 As outlined
Scﬁ hene 7, cycloal kyl and heterocycl oal kyl ketone

deriVatives and cycl oal kyl al kyl and het erocycl oal kyl

al kyl derivatives, such as in exanples 32-38 may be

preparﬁd by treating the appropriate pyrrol ocarbazol e

with ap appropriate acid chloride, carbéxyllc aci d,

m xed c.-boxyllc sul fonic anhydrbde or -

[ i d anhyani de, in ;

- QMths

nas hyl engegptoride, dFeMPoroe
ni t r amet hane, nitrdbenggne or carbon disul fide. The
resul b 0..Ketone can be reduced to the al cohol usjng
stan reduci ng agents such as sodlun1borohydrvde
(as |n anpl e 37) wor Li Al EU” |The hydr oxy

cycl oal kyl or hetemqcycl oal kyl| al cohoPs 48
NaBHgPHFace wi t! hyd treatment wt i O Q’O OMe
tT1t uor pecCetis_ad dvgtihyl silane (a

Exanpl e| 33 IE]EO “t hyl éne chl ori de. Scheme 8. H

H O'Sn( Buj 3 oM 00 Pd(PPh 3)Cl2 DWF R2 R2 Exanpl es
39-42 Example 68

Scheme 12 shows a process for preparation of heterocycloalkyl lactone derivatives,
such as Examples 68, 70-74. The intermediate keto-ester was reduced to a hydroxyl-ester

intermediate, which cyclizes to the lactone.

10  Scheme 13.

NaBH,/EtOH
or LiBH,/THF

TFA, CH,Cl,
_

Example 80



Internediates 1-9 - 1-11 Schene 8 outlines a route to
het erocycl oal kenyl derivatives, such as Exanpl es 39-
W@ 20050633681 kene may be further reduced by st anpr/ws2004/043160
chem cal or catalytic hydrdgenati on nethods to the
correspondi ng heterocycl oal kyl derivative. Schene 9.
1-12 H RaNi Schenme 9 outlines a route for the
preparation of substituted or unsubstituted 2-, 3-, or
-piperdi nyl derivatives, such as Exanple 43. From
SChléﬁ{%elgﬁedi ate 1-12, the pyridyl ring may be
catal ytically reduced to the saturated piperidyl using
a Raney nEckeI catal yst. Alternatively, usilﬁhg nmet hods

dgscri bed " fap Exanpl es 44 and 45 Jyl may
he i ncor pofated- by Stille or Su I [coupl \ng reactions
dep HQ@e meperi di nyl : -OMe

piperid?n | 7" The pi peri®Fhyl nitrogen ma af kyl at ed
by st andard al kyl ation reactions as descrxbed for
Exanpl es 46-48. Standard aryl or heteroaryl Stille and
Suzukixaerrup? i ng techni ques may al so beeusgd s8o prepare
fused heterocycl oal kyl -aryl derivatives. Schene 10.

5 Internediate 1-13 HONHWVe 1) Schene 10 outlines routes
for the preparation of Exanples 49-51 using standard
net hgdol ogi es. Schenme 11. Internediate 1-14 Exanpl es

Seiigie

10
COCi H

(\/

CO,Me
1) AICI,
[EEE—
2) LiBH,, THF
3) TFA, CH,Cl, §

Intermediate |-42 Example 135

Schemes 13-15 outline preparations for cyclic ether derivatives. The cyclic ether

15  group was installed by formation of a keto-ester intermediate prepared through a standard
Friedel-Crafts type acylation reaction (described in U.S. Pat. No. 6,630,500 and herein).
The alkyl spacer between the chlorocarbonyl and ester may be substituted or
unsubstituted. The keto-ester was then reduced to the diol intermediate using LiBH4 in
THF or NaBH, in ethanol. The ring may be closed by treatment with an acid such as

70 trifluoroacetic acid in dichloromethane or dichloroethane. As shown in Scheme 14, the R?
group could be incorporated after installation of the cyclic ether using a base and an
electrophile, or as shown in Scheme 15, the R? group may be installed first, followed by

formation of the cyclic ether ring.

25



Schenme 11 outlines the route to prepare carbamate-type
derivatives, sueh as Exanpl es 52-53, and 404-422. An
w@bkdosneszse nmet hod to preparing N, N-di-substitRPCEUS2004/043160
carbamates utilized a nitrdphenyl carbonate
i nternmedi ate which may be treated with various primary
or secondary amnes. Simlarly urea, O carbamte, and
N- car bamat e derivatives may be prepared fromreaction
Sdﬁ&néﬂ@ appropriate am ne or phenol internmediate with
an 1socyanate or chloroformate or fromthe appropriate
ni trophenyl carbonate, nitrophenyl carbanﬂte, or
trichl oroget hyl carbonyl (see J. Og. Chem 2003, 68,

3733- 373K). Ether derivatives,X X e

60-67, may W prepared fromthe [ rmedi at es
o=HSi Ng St ARt al kyl ati on techniFqi e

SR e e alt of—ergam+Cc synt .

Scly 5™ processnberNRy eparatTion o

het yl lactone derivatives, shkch as Exanpl es
68, 70-F4. The intermedi ate keto-ester was reduced to

a hydroxyl -ester internediate, ich | j zesxtR-the.
|lefermsdiates 88heh® 13. Exanpl e 808\2‘%&%3 le%f.g’ 4r660é’82(rg6’-£ﬁ|3? 0
< To J -OWe R2-X -Owe Base H Exanple 80 Exanple 83

5 Schenme 15. Internediate 1-42 Exanple 135 o
Scheme 16 outlines preparation of oxime and hydrazone derivatives (such as

Examples 29, 169, 236-286, and 277-300) from the appropriate aldehyde or ketone using

standard procedures known in the art.

10  Scheme 17.

R

R
BINAP, Cs,CO, \@

_ PdOAc,, xylene

Intermediate |-28

—_—
RaNi, H,
DMF, MeOH

Examples 287-306

15
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Schemes 13-15 outline preparations for cyclic ether
derivatives. The cyclic ether group was installed by
wo orosmeizen of a keto-ester intermnedi ate preparBdI/US2004/043160
through a standard Friedel 4€rafts type acyl ation
reaction (described in U S. Pat. No. 6,630,500 and
herein). The al kyl spacer between the chl orocarbonyl
and ester may be substituted or unsubstituted. The
ket o-ester was then reduced to the diol internediate
usi Li BBL.in THE or. NaBBUIn . ale] A |
cl mﬁagtspg‘gf RERH E\{RAO? ﬁ?gwllaanél:ﬁ% Hs uc Ltrvgss, U] 4 Bl 57-306.

Thd b AHAE 0@E8H1 i§ cagilel With dhshrbafodmethadiete dollowed by lactam
di chl oroet hane. As shown in Schene 14, the R2 group

formatidndusivg Ratdoansdyyadresgnar DMEMERR) | ation of the cyclic
et her using a base and an el ectrophile, or as shown in
Schenme 15, the R2 group may be installed first,

ScHegld ved by formation of the cyclic ether ring.Schene
16. Internediates 1-24 - 1-27 Exanplaéjgg, 169, H

236- 286, ﬁ???- 300 Schene 16 outlines greparati on ofN

oxi me and gr azone derivatives (suchy Exanpl e
169, 23 86, and 277-300) fromthe approgri ate N~
H,N dehydg Fo€ usi ng-standard procedur 88 Ryov )
art Ne-\l7. Internediate 1-28 RaNi, , D
BH-Exdnp 287-306Schenel_17 shows preparatio
aryl amjne derivatives, su Exanpl es 287-306/~Ihe

aryl e reagent is coupled with the brono
internmedi ate followed by | actam formati on usi EgarRe&i309
andinkydédgen2g n DMF/ MeOH. Schene 18. Exanpl e 309

Scheme 18 shows a route for the preparation of heteroarylamine derivatives, such
as Examples 309-318. Amino intermediates I-29 and I-37 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. Reaction of the
amino lactam intermediate with an appropriate heteroaryl bromide or chloride produced

the desired compounds.

Examples

Other features of the invention will become apparent in the course of the following
descriptions of exemplary embodiments as shown in the following Tables 1-3. The
compounds of Tables 1-3 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.



I nternedi ate 1-29 Schene 18 shows a route for the

preparati on of heteroaryl am ne derivatives, such as
wWE2@s0b3s3 309- 318. Amino internedi ates 1-29 anPiCT/US2004/043160

were prepared by al kyl ati od6of the appropriate

cyano-esters with the appropriate al kyl iodide or

brom de followed by nitration, and subsequent RaN

reduction to provide the am no-lactam Reaction of the
Ta!agb no lactaminternediate with an appropriate

eroaryl brom de or chloride produced the desired

conpounds. Exanples O her features of the invention

wi |l beconme apparent in the Rourse of the fol | ow ng

descriptions of exenplary embadiyvents as shown in the

followi ng Tables 1-3. The pounds of Tables 1-3 show

activity in the taRyets de herei n at

concentrations rangi @ \ o 10 "M These

exanpl es are given fo A 7 o5t he i nvention

and are not intended to be,limting thereof.Table 1

Ex. R3 R2 No. QRS 1 CH2 CI—|2CJ—|CI—I2HZCI—IZCI—|ZCI—|2CJ—I

CH2 H 3 CH2CH2CH2GR s Eburless atiprwisenotedN CH2 CH2CH2OH

CHx.H 5 N N N3/ CH2CHRCH2OH H 6 CH2CHRCH2OH G2 H
T Neb. OH2CH2 o @
1 o CH,CH,CH,OH CH, H
2 )\/\O/\/ CH,CH,CH,OH CH; H
3 QO/\ , CH,CH,CH,OH CH, H
0
4 6’\]/\/ CH,CH,CH,OH CH; H
N=\
5 N, NN CH,CH,CH,0H CH, H
H
0
6 <:fN/\/ CH,CH,CH,OH CH, H
7 S //Nk H CHCH, | OMe
N
8 O:C’Nk CH,CH,CH,OH CH, H
H
N—N
9 o=<_>_ H CH,CH, OCH;
N
N—N
10 O=<_>_ H CH,CH, OCH;
HO N-N
11 O:<_>_ H CH,CH, OCH;




8 CH2CH2CH2O0H CH2 H NN 9 H CH2CH2 OCH3 N-N 10 H
CH2CH2 OCH3 HO N-N 11 H CH2CHZ2 OCH3EX. R3 R2 No. Q R5

WA 200882 CH20H CH2 H 13 CH2CH2CH20H CH2 H 14 PCT/US2004/043160
CH2CH2CH2OH CH2 H 15 CH2CHACH2OH CH2 H 16 CH2 H
CH2CH2CO2Et 17 CH2 H CH2CH2CH2OH nBu. 18 CH2 H
CH2CH2CO2Et 19 CH2 H CH2CH2CH20H 20 H CH2CH2CH20H CH2
21 CH2 H

EX' 3 R2 RS
No. R Q
0
12 ( CH,CH,CH,0H CH, H
o)\
13 Co CH,CH,CH,0H CH, H
o)\
14 o CH,CH,CH,0H CH, H
o)\ '
15 C))\ CH,CH,CH,OH CH, H
o)
6 CS CH H
! S)\ CH,CH,CO,Et >
CS CH H
17 N CH,CH,CH,OH 2
nBu
18 nBu{\ 0 CH, H
o)\ CH,CH,CO,Et
nBu :
19 nBu{\ 0 CH, H
O/k CH,CH,CH,OH
Bt~
t H
20 £ >Co)\ CH,CH,CH,0H CH,
7 H
21 N CH,CH,CO,Et CH,
22 S H
S)\ CH,CH,CH,OH CH,
>Co -
> o ™/ CH,CH,CO,Et CH,
O
H
24 >CO , CHCHCH,0H | ©%




CH2CH2CO2Et 22 H CH2CH2CH2COH CH2 23 H CH2CH2COREt CH2

24 CH2 O H CH2CH2CH2OHEX. R3 R2 No. QR5 /-S 25 CH2 H
WERRSBEXZEPEt 26 CH2 H CH2CH2CH20H 27 CH2CH2 CH2PCT2HIS2404/043160

CH2 28 H CH2CH2 O1Pr /- 0 28 CH2CH20H CH2CH2 OCH3 30

NC- N( H) CH2- CH2CH2OH CH2CH2 OCH3 31 CH2CH20Bn CH2CH2

OCH3 O 32 CH2CHH 2 OCH3 33 HCH2 HO 34 HCH2 H

Ex. 3 R? Q R’
No. R
( 3 CH H
25 s)\ CH,CILCO,Et 2
( 3 CH. H
26 s)\ CH,CH,CH,OH 2
3 H
27 O}— CH,CH,CH,OH CH,
0O i
28 H CH,CH, O'Pr
o)\
0]
29 o-N CH,CH,OH CH,CH, OCH;
30 | N=C-NEH)CH- CH,CH,OH CILCH, | OCH,
(@)
31 O\»:OK CH,CH,OBn CH,CH, OCH;,

32 Ho»\v)\, q CH,CH, OCEH:
O

33 Q/‘k , H CH, H
O

34 V/‘k , H CH,, H
O

35 V)K, CH,CH,CO,Et CH, H
i CH,CH,CH;0C(=0)

36 %, 2CHLCH0CEO)- | oy H

cyclopropyl

OH

37 V/K, CH,CH,CH,0H CH, H

38 v CH,CH;CH,0H CH; H

0]
39 [o]\ CH,CH,CE,0C(=0)- | g i

CHz




O 35 CH2CH2CO2Et CH2 H CH2CH2CH236 OC( =0 -
OH 37 CH2CH2CH2OH CH2 H 38 CH2CH2CH20H CH2

CH2 HEx. R3 R2 No. (QPEEU&D04/043160
42 H CH2 H 43

cycl opr opyl
WOoR2@3/06348CH2 CH2 CH3OC( =0) -
CH2CH2CH2OH CH2 H 41 H CHz@p2 G Pr
CH2CH2CH2OH CH2CH2 OCH3
CH2CH2CH2OH H CH2 46 boc-

CH2 H

- H 44 CH2CH2CH2OH CH2 H 45

N -

MeO2S- N - CH2CH2CH20H CH2 H 48 Me2NO2S- N -

CH2CH2CH2O0H CH2 H 47

EHREFPOHRPOR-CHY H 0 4P CRRCRZGRZOCO- R OFE 50
<J—1‘0J42w04 R Q R
0
40 [ ]\ CH,CH,CH,OH CH H
0 2CHoCH; 2
)]
41 [ ]\ o CH,CH, oipr
(0]
O
2 C H CH, .
(0]
43 O\ CH,CHCH,0H | CHCHy | oo
- N
44 HNC\>— CH,CH,CH,0H CH H
45 HND— CH,CH,CH,0H CH H
46 boc—N CH,CH,CH,0OH CH, H
47 MeOZS—NC>— CH,CH,CH;0H CH, H
48 MeZNOZS—NQ- CH,CH,CH,OH CH, H
AcO/\/\ ’
49 N CH,CH,CH,0CO- | o H
| CH;
HO/\/B\
50 O\'T’ CH,CH,CH,0H CIH, H
NCY\\
1
51 O‘ITI CH,CH,CH,0H CH,
(0]
52 @\AN/U\O_ H CH,CH, OiPr
H
(0]
53 Br\Q/\N/U\O_ H CH,CH, i
H




NC 51 H CH2CH2CH2O0H CH2 52 H CH2CH2 H G Pr

O 53 Br~- /

~L NO _ HCH2CH2 G PrEx. R3 R2 No. Q R5 54 CH2CH2CH

WERSIH3763 H H 2 OCH3 O CH2CH2OBn 55 *R*= CH( p- PCHREI4B4/¢43160

H H OCHnmet hoxyphenyl) 3 2 GM2CH20Bn 56 CH2CH2 S H H
OCH3 HN N 9 CH2CH20Bn 57 1 = CH(p- CH2CH2 N H H
OCHmet hoxyphenyl ) 3 2 58 CH2CH2OH CH2CH2 H H OCH3 59 F
H CH2CH2 60 H CH2CH2 Q Pr

Ex. 3 2 5
R R
No. R Q
(@]
54 QHJ\H_ CH,CH,0H CHCH: | e,
/lcl)\ CHgCHzOBl’l
55 / \ N N— *R" = CH(p- CHQCHZ OCH
[(:)/\H H methoxyphenyl), >
(0]
N CHgCHQOBn
O CH,CH,0Bn
~N
57 | M Sy *RI=CHG- | CHCHa | oy,
N H H methoxyphenyl),
\ (0]
58 /N\H/‘L”_ CH,CH,OH CHCH: | oo,
59 F H CH.CH, | __ Q
60 (O H CHCH: | ip
61 H CH,CH,OH | CHCH, | o~
62 H CH,CH,OH CH,CH, /OO
63 H CH,CH,OH CH,CH, /OQ
O_
64 H CH,CH,OH CH.CH: | cconme),
65 H CH,CH,0H CH,CH, | OCHI(CH,)>
OEt],
66 H /\O CH,CH, /O\O
67 H H CHCH, | 0~}
(CH)30,C(CH),- o
68 04;)\ 2O CHL CH,




61 H CH2CH2OH CH2CH2 62 H CH2CH2OH CH2CH2 63 H
CH2CH2OH CH2CH2 64 H CH 0 - 2CH2OH CH2CH2 CH( CCRMe) 2

W@ B00510GRCH20H CH2CH2 OCH[ (CH2) 3- OEt]2 66 H OP2IZHR2067043160
H H CH2CH2 (CH2) 302C( CH2) 25168 CH2 H CORCH3EX. R3 R2
R5 No. Q 69 H CH2CH2 OCH3 70 H CH2CH2 OCH3 71 H CH2CH2
OCH 3 72 H CH2CH2 OCH3 73 Et CH2CH2 OCH 3 74
CH2CH2CH2OH H CH2

Ex. R3 R? 0 RS
No.
69 \2—)\ H CH,CH, OCH,
O
70 QL)\ H CH,CH, OCH;
™0
71 oL H CH,CH, | OCH;
72 fi H CH,CH, OCH,
0”0
73 fﬁ\ Et CH,CH, OCH,
0”0
74 fi CH,CH,CH,O0H CH, H
0”0
75 Q\ H CH,CH, OCH,
76 fj\ CH,CH,CH,OH CH, H
(@)
CH,CH,CH,OH CH H
77 Q\ 2CHCH) 2
H CH H
SIS :
79 (j\ H CH, H
O
80 [j\ H CH,CH, OCH,
(0]
81 (9\ CH,CH,OH CH,CH, OCH,




75 H CH2CH2 OCH3 76 CH2CH2CH2OH CH2 H 77 CH2CH2CH2COH

CH2 H78 HCH2 H79 HCH2 H 80 H CH2CH2 OCH 3 81

WERRESIRb3 CH2CH2 OCH 3Ex. R3 R2 No. Q RS 82
CH2CHCH2CH20H 2 OCH 3 83 CH2CH3 CH2CH2 OCH 3 84 CH2CH3

CH2CH2 OCH 3 singl e isoner
singl e isoner

PCT/US2004/043160

(-) 85 CH2CH3 CH2CH2 OCH3
(+) 86 HH CH2 87 CH2CH2CH2OH H CH2 88 H
CH2CH2CH20H CH2 89 CH2CH2CH20H H CH2

EX- 3 R2 Q RS
No. R
CH,CH:
82 (Oj\ CH,CH,0H P OCHs
CH,CH.
83 (Oj\ CH,CH; L ocH,
84 (Oj\ CH,CHj CH,CH, OCH;
single isomer (-)
85 (Oj\ CH,CH; CH,CH, OCH;
single isomer (+)
86 SS\ H CH, H
0]
87 ES\ CH,CH,CH,0H CH, H
(0]
H
88 >(Oj\ CH,CH,CH,0H CH,
89 8 CH,CH,CH,OH CH, H
-0
90 ?L)\ CH,CH,CH,OH CH, H
o)
‘ H
on | X - H CH,
H
92 b CH,CH, CH,
¢}
H
93 b— CH,CH,CH; CH,
(0]
H
94 E CH, CH,
0]




90 CH2CH2CH20H CH2 H 91 H N -

o HCH2 92 CH2 H CH2CH3

93 CH2 H CH2CH2CH3 94 CH2 H CH3Ex. No. R3 R2 QR5 95 H

WERRSIBEXE® CH2CH3 CH2 96 CHZ2 H CH2CH=CH2 97 CHZ2P¢A/US2004/043160

CH2CH2CH2CH2CH3 98 CH2 H CHCH2CH2CH3 99 H CH2CH2NEt 2
CH2 100 CH2CHH 2 OCH3 101 H CH2CH2 OCH3 102 H CH2CH2

ocH3
EX- 3 R2 Q RS
No. R
95 1
CH,CH,CH,CH,CH; | CH,
(0]
H
2 @ CH,CH=CH, CHs
(0]
H
7 b— CH,CH,CH,CH,CH, | C2
0
CH H
98 b' CH,CH,CH,CH; 2
O
H
99 h CH,CH,NEt, CH,
(0]
100 % u CHCH: | oo,
(0]
101 Ei - CHCH: | ocm,
(0]
102 n H CHCH: | o,
O
103 fﬁ\ I CHCH: | oo,
(@)
104 (L A CH,CH
2 OCH;
© CH;
105 (j\ CH; CHCH: | o,
O
106 (j\ (CH,):CH CHCH: | oo,
(@)
107 O\ (CH)CH; | CH,CHy | o
O 7




103 H CH2CH2 OCH3 104 CH2CH2 OCH3 105 CH3 CH2CHZ2 OCH3
106 (CH2) 4CH3 CH2CH2 OCH3 107 (CH2)5CH3 CH2CH2 QCH3EX.

WR0RA6INe3 Q RS 108 (CH2) 3CH3 CH2CH2 OCH3 109 PCT/US2004/043160

CH2CH( CH2) 2CH( CH3) 2 2 OCH35110 CH2CH=CH2 CH2CH2 OCH3
111 CH2CH2CH2OTBS CH2CH2 OCH3 112 CH2CH2CH2OTHP CH2CH2
OCH3 113 CH2CH2CH2OH CH2CH2 OCH3 114 CH2CH2NEt2 CH2CH2
OCH3 115 CH2CH2 OCH3 116 *and RL is CH2CH2 OCH3 117

ErZEFECHEr—CHZCHZ OCHS 118 CRRCFZCHZCY CFZCHE [O0H 319
( PCH3 CHRGH2 OCH3| 120 CHRCH(CHB) 2 |cH2@2 ocH3ER R
XNin O RS 121 ool o2 cH—eckR
IRZE—HNO: A AILE A TS R A \T 'AV 'SR O W i ]
108 foj\ (CHy)sCH; CHCH: | oo,
10 (j\ CH,CH
? o (CH,),CH(CH), LR ocm
10 Q\ cHCH=CH, | ™| ocH
1 (Oj\ CH,CH,CH,0TBS | ™2 | ocH,
12 (Oj\ CH,CH,CH,0THP | “FH2 | ocH,
H3 (Oj\ CHCH,CHoH | “HCH OCH;
114 Q\ CH,CHNE, | “2°H2 | ocm,
115 O\ o~ O\ | CECH: | ooy
© \_/ 3
\/\N/ I
116 (j\ *and R’ is CH,CH, | OCH;
6] / \
\/\N )
H7 (oj\ cHcH=cHE: | PP | och,
13 (Oj\ CHCH,CHCN | HH2 | oc,
15 Q\ CH,CH,CH; CHACH OCHs
120 (Oj\ CH,CH(CH | CHiCH | oo




122 CH2CH2 CH, OCH3 123 CH2CH2F CH2CH2 OCH3 124

(CH2) 30TBS CH2CH2 OCH3 125 (CH2) 30H CH2CH2 OCH, 126
WERSIHRTHE CH2CH2 OCH 127 (CH2) 20TBS CH2CH2 OCPCT/R82004/043160

(CH2) 20H CH2CH2 OCH3 129 CH2CH3 CH2CH2 OCH3 130

CH2CH2CH2CN CH2CH2 OCH3 131 CH3 CH2CHZ2 OCH3 132 CH.

CH2CH2 OCH3 133 CH2CCH CH2CH2 OCHEX. R3 R2 RS No. Q

134 H CH2CH2 OH 135 CH2CH3 CH2CH2 OH 136 H CH2CH2 G Pr

137 QH2CHPCH—CHRCH NPT 138 H CFZCHE. OnPr 139,
<ﬁ’i}e)2 CH2®% OLPr 140 CH2®B cHocH? o 141 H R
CILD 142 W CHRCHR BEHF—6
121 @\ CHOCH; | CHCH: | oeq
122 fj\ A CH,CH, | OCH;
e} CH,
123 (j\ CH,CH,F CHLCH, OCH;
(e}
124 Eﬁ\ (CH,);OTBS CH,CH, OCH,
O
125 Eﬁ\ (CH,);0H CH,CH, OCH,
O
126 Eﬁ\ CH,CH,CH; CH,CH, OCH,
(o]
127 fﬁ\ (CH,),OTBS CH,CH, OCH,
O
128 Eﬁ\ (CH,),0H CH,CH, OCH;
(o]
129 fﬁ\ CH,CH CH,CH, OCH;
O
130 Eﬁ\ CH,CH,CH,CN | CH,CH, OCH;
O
131 Eﬁ\ CH, CH,CH, OCH;
(@]
132 Eﬁ\ /A CH,CH, OCH;
CH,
O
133 Eﬁ\ CH,C=CH CH,CH, OCHs;
0]




143 CH2CH2CH2CN CH2CH2 CH2CHR2CH2- ON 144 H CH2CHR
O( CH2) 3CN OCH2- 145 CH2CH=CH2 CH2CH2 CH=CH2 OCH2- 146
WOR@SREHR CH=CH2 147 H CH2CH2 O( CH2) 4CN 148 ( CP2Y/AEN04/043160
CH2CH2 O( CH2) 4CN 149 CH2CHEEH2CN CH2CH2 O PrEx. R3 R2

R5 No. Q 150 CH3 CH2CH2 Opr

R isMe 151 CH3 CH2CH2 OPr

152 CH(CH3) CH2CH3 CH2CH2 OLPr 153 CH2CH2 OLPr CH2 154
CH2CH3 CH2CH2 OLPr 155 CH2CH2F CH2CH2 QLPr 156
HRCHPCH2F~CH2CHZ OrPy 157 CHZCH2ZCHZCHS CH2CH2 OlPr
138°GH2CH2 ORPr 159 H CH2CH2 RH 160 O3 cRecHe oveRiel
CHIReH3 CHRCHR CFt
134 (j\ H CH,CH, OH
O
135 O\ CH,CH;s CH,CH, OH
@)
136 (j\ H CH,CH, |  OiPr
@)
137 (j\ CH,CH,CHs CH,CH, O"Pr
O
138 (j\ H CH,CH, O"Pr
O
139 fj\ CH(CHa), CH,CH, O'Pr
0
140 fj\ CH,CH; CH,CHy OFEt
0O
o)
141 O\ H CH,CH; \Q
O
2 (oj\ H CHLCH, OCHQ/A
O-
143 O\ CH,CH,CH,CN | CH;CH, | CH;CH,CHy-
0 CN
144 (j\ H CH,CH, | O(CHz);,CN
0
OCHp-
145 (Oj\ CHgCH=CH2 CH2CH2 CH= CH2
OCHy-
146 (Oj\ H CHCH: | cpich,
147 (j\ H CH,CH, | O(CH,)/CN
@)
148 (j\ (CH)(CN CH,CH, | O(CH)(CN
O
149 (j\ CH,CH,CH,CN | CH,CH, |  OPr
O




162 H CH2CH2 Q OEt 163 H CH2CH2 G Pr 164 Q CH(CH3) 2

CH2CH2 O1Pr 165 CH2CH3 CH2CH2 OLPrEx. R5 No. R3 R2 Q
W@RSIHr6es H 2 OCH3 HG OH 167 CH2CH2CH2OH H CHPCT/6820bi/843160

CH2 169 CH3ON= CH2CH2CH2OHSCH2 H 170 MO / ))-NH

CH2CH3 CH2CH2 OCH3 Owe 171 z. - N \J/ H CH2CH3 CH2CH2

OCH3 MeO Table 2 *R isH unl ess otherwi se noted Ex. R3

R2 No. Q172 H CH2CH2 173 Q@ H CH2CH2Ex. R2 No. R3 Q

tH—H-EHPeHR p
> R® R? Q R
No.
CH CH,CH O'Pr

150 Q\ *R' is Me 22

151 (j\ CHs CH,CH O'Pr
O

152 fj\ CH(CH3)CH,CH; | CH;CH, O'Pr
O

153 fj\ A CH,CH, |  OPr
0 CH,

154 (j\ CH,CHs3 CH,CH, O'Pr
o)

155 (j\ CH,CH,F CH,CH, O'Pr
O

156 (j\ CH,CH,CH;F | CH,CH, O'Pr
0

157 fj\ CH;CH,CH,CH; | CH,CHy O'Pr
0

158 (j\ N CH,CH, | OPr
0

159 l\/c>\ H CH,CH, OH

160 (;}\ CH3 CHchz OMe

161 [;)\ CH,CH3; CH,CH, OEt

162 (;3\ H CH,CH, OEt

163 (;3\ H CH,CH, OiPr

164 @\ CH(CH), CH,CH; O'Pr

165 fo\ CH,CH; CH.CH, O'Pr




175 H CH2CH2 176 H CH2CH2 177 CH2CH3 CH2CH2 178
(CH2) 3CN CH2CH2 179 CH CH CH3 CH2CH2 180 CH2CH3 CH2CH2

WA Ws@B6LH2CH2 182 (CH2) 30H CH2CH2 183 CH2CH=EBERUS2004/043160

CH2CH2 184 CH2CH2CEt CH2CH28185 CH2CH2CH2CH3 CH2CH2
186 CH2CH2OH CH2CH2 187 CH2CH2Ex. R3 R2 No. Q 188
CH(CHs) 2 CH2CH2 189 CH2CH(CHs) 2 CH2CH2 190 CH2CCH
CH2CH2 191 CH2CH2NEt 2 CH2CHZ2 192 CH2CH CH2 2 193

CH2CH( CHs)— 2 CHZCHZ CH2TCHZ2 CHZ-" 194 CH2CHCH 2_3
2 CHR CH2- 18 N(CHs)| 2 CH2 Q R
H,CH
166 OH H CHCH, OCHj;
167 fé\ CH,CH,CH,0H CH H
H
H
108 fi H CH,
N
169 cHon=L CH,CH,CH,0H CH, H
170 | Mo~ )N— CH,CH CH,CH, | OCH;
OMe
171 Qp{— CH,CH; CH,CH, | OCH;
MeO
Table 2
EX. 3 R2
No. R Q
172 (j\ H CH;CH,
(0]
173 Q— H CH,CH;




196 CH2CH2 CH2CH2CH2CH 197 CH2CH(CHs) 2 2 198
CH2CH2CH2CHs CH2CH2 singl e isoner 199 CH2CHCH 2
WQIHMROPEH3 single i somer 200 CH2CHCH 2 2CH2CHET/RB2004/043160
CH2CHCH 2 2CH2CH2CH2FEx. R39No. R2 Q 202 i Pr CH2CH2
single isonmer 203 i Pr CH2CH2 single isoner 204 CH2CH2
single isomer 205 CH2CH2 single isoner 206 CH2CH=C\We 2
CH2CH2 207 CH2CH2 208 CH2CH2SEt CH2CH2 H 209 CH2*R |

is —E)‘Tﬁﬁ CH2—3—210 CH2CHZ2
X. 3 R2 Q
No. R
174 H CH,CH,
(0]
175 >(Oj\ H CH,CH,
176 66\ H CH,CH,
O
177 )(j\ CH,CH, CH,CH,
O
178 A(j\ (CH,);CN CH,CH,
(@]
179 (j\ CH,CH,CH, CH,CH,
0]
180 O\ CH,CH; CH,CH,
(@)
181 O\ CH, CH,CH,
(0]
182 (j\ (CH,);0H CH,CH,
(0]
183 (j\ CH,CH=CH, CH,CH,
. (@]
184 (j\ CH,CH,OFt CH,CH,
O
185 (j\ CHL,CHL,CH,CH; | CH,CH,
(0]
186 (j\ CH,CH,0H CH,CH,
(0]
187 (j\ N CH,CH;
O




211 CH2CHZ2 212 CH2CHHO 2 213 CH2CH2 214 CH2CH2 215

CH2CH2Ex. No. R3 R Q OH 216 (Bn)2N CH2CH2 217

WERSIITHB) 2 CH2CH2 singl e i soner 218 CH2CH( CHBQRUS2004/043160
CH2CH2 single isonmer 219 Ceé@CH2CH2CN CH2CH2 220 CH2CH3
CH2CH2 221 CH2CH2CH2CH CH2CH2 222 CH3 CH2CH2 223
CH2CH=CH2 CH2CH2 224 CH2CH2CH3 CH2CH2 225 CH2CH2 226

CH2CH2CH2F CH2CH2 227 CHRCH2CH2CHPF CHPCHREX. R3 R2
No. Ex. R® R? Q
No.
188 O\ CH(CH), CH,CH,
o
189 O\ CH,CH(CH3), CH,CH,
0]
190 fj\ CH,C=CH CH,CH,
o] ;
191 (j\ CH,CH;NEt; - CH,CH,
0
192 O\ /A CH,CH,
0 < CH,
193 (j\ CH,CH,CH(CH3); | CH,CH,
0]
194 (j\ CHCRE I | crycm,
o) 3
s (j\ CH,CH,CH,-

19 o N(CHs), CH,CH,
196 O\ AN b | CHCH,
0 n__/

CH,CH,CH,CH-

CH,CH

197 (Oj\ (CHs); 2\ )

198 (oj\ CH,CH,CH,CH; | CH,CH,
single isomer

199 (Oj\ CH,CH,CH,CH, | CH2CH:
single isomer

200 Q\ CHCH,CHF | G

201 (Oj\ CH,CH,CH,CHF | CHC




228 CH2CH3 CH2CH2 Q 229 CH2CH 2CH3 CH2CH2 230 CH2CH3
CH2CH2 231 CH2CH2CH3CN CH2CH2 H 232 CH2CH*R i i s
W@LeONSH6B 2 233 H CH2CH2 H 234 *R i s C(=0) CHPGI/CHRCHRI3160
235 CX0 H CH2CH2 236 CH3ONSC H CH2CH2 237 | BUON=C H
CH2CH2 238 L - = H CH2CH2 239 Et ON=C H CH2CH2 240
Me2HCCH2ON=C H CH2CH2 241 CH2=CHCH2ON=C H CH2CH2Ex. R3
R2 No. Q 242 HON H CH2CH2 NOEt 243 H CH 2CH? NQi Pr 244

H EX. R3 RZ Q
No.
202 Q\ iPr CH:.CH,
single isomer
203 (Oj\ iPr CH,CH,
single isomer
204 Q\ (O~ | cHCH
single isomer
205 (oj\ N CH,CH,
single isomer
206 fj\ CH,CH=CMe, | CH,CH,
O
207 O\ O\/ CH,CH,
(0]
208 (j\ : CH,CH,SEt CH,CH,
O
209 O\ 3 CH,CH,
o *R! is C(=0)CHs
0]
210 (j\ >~ CH,CH,
0
211 O\ O\/\ CH,CH;
O
212 ‘ HOT S CH,CH,
HO
(0]
(0]
213 (j\ O CH;CH,
0]
214 fj\ > CH,CH,
o @)
215 on\ Q_/ CH,CH,




245 CH3SO2NH N= H CH2CH2 246 CH2CH(CH 3) 2 CH2CH2 247

O N= CH2CH(CHs) 2 CH 2CH2 248 CH2CH(CHs) 2 CH2CHO Ne=
WQ 240652 CH( CHs) 2 CH2CH2 250 L | - N CH2CH( CHsPCRUS2004/043160

CH2CH2 NOwve 251 H CH2CH2 MsZL N 252 if CH(CHs) 2

CH2CH2 253 CH(CHs) 2 CH2CH2 254 CH(CHs) 2 CH2CH2 255

CH(CHs) 2 CH2CH2 HO N 256 CH2CH(CHs) 2 CH2CH2 S 257

CH2CH2CH3 CH2CH2Ex. R3 R2 No. Q 258 CH2CH2CH3 CH2CH2 -

259 CHZCHZCH3CHZCHZ2 S 260 CHZCH CHZCH3] CH2CHL 2
261 CI—%@HZCHZCI—B CH2CH2 R? Q
o.
OH
216 (oj\ (Bn)zN\/|_/ CH,CH,
217 (oj\ CH,CH(CHz)2 CH,CH,
single isomer
218 (Oj\ CH,CH(CHs), CH,CH,
single isomer

219 66\ CH,CH,CH,CN CH,CH,
o)

220 fﬁ\ CH,CH3 CH,CH;
0]

221 Eﬁ\ CH,CH,CH,CH;3 CH,CH;
o)

222 Eﬁ\ CH; CH,CH,
o)

223 fﬁ\ CH,CH=CH, CH,CH,
0]

224 Eﬁ\ CH,CH,CHj CH,CH,
O

225 Eﬁ\ N CH,CH,
0]

226 Ei CH,CH,CHoF CH,CH,
O

227 fﬁ\ CH,CH,CH,CH,F CH,CH;
0




262 CH2CH2CH2CH3 CH2CH2 -SI 263 L CH2CH3 CH2CH2 264

CH2CH3 CH2CH2 265 CH2CH3 CH2CH2 266 CH2CH3 CH2CHZ2 267
WERSHIB76€H2CH2 268 if CH2CH(CH3) 2 CH2CH2 269 QCPCTZHRI0BB043160

CH2CH2 270 CH2CH2CH3 CH2CHBEX. R3 R2 No. Q - -N 271

CH3 CH2CHL 2 272 CH3 CH2CH2 273 CH3 CH2CH2 274

CH2CH2NMe2 CH2CH2 275 > CH2CH2NMe2 CH2CH2 276

CH2 CH2NMe 2 CH2 277 - \ ' J ON CH2CH(CH3)2 CH2CH2 MeO

278 CH2Gr{.CHB) 2 CH2CH2 O "N ([CF2) 279 2 N CH2frR
No. R R’ Q
228 Q— CH,CH; CH,CH,
229 CH,CH,CH; CH,CH,
(@]
230 CHCHs CH,CH,
0]
231 . CH,CH,CH;CN CH,CH,
(0]
0 H
232 A *Rlis CO)CH; | CH2CH:
o ‘
233 H CH,CH;,
o)\
H
234 0 .
BN *Rlis C=0)cH; | CHeCH:
235 jD\ : H CH,CH,
(0]
236 cHon=L_ H CH,CH,
237 woon=L_ - H CH,CH,
238 { N-N= H CH,CH,
239 eon=L_ H CH,CH,
240 MezHCCHZON% H CH,CH,
241 CH2=CHCH20N='/\ H - CH,CH,




, O (CH2)280 2 N CH2CH2 (CH2)281 N 2 N CH2CH2 (CHR) 282
2 N CH2CH2 283 N CH2CH2 - O (CH2) 284 6 N CH2CH2 O

WO SHEPRBEs 6 N CH2CH2 (CH2) 286 6 N CH2CH2EX. R R2T/NS200Q043160
287 0- -NH CH(CHs) 2 CH2CHB4288 CH(CHs)2 CH2CH2 289
CH(CH3) 2 CH2CH2 290 CH(CHs)2 CH2CH2 291 CH(CHs) 2
CH2CH2 292 CH2CH(CHs) CH2 2 293 CH2CH2CHs CH2CH2 294
CH2CH2CH3 CH2CH2 295 CH2CH2CHs CH2CH2 296 CH( CHs) 2
CH2GHE—297—CH(CHS) 2 CF2CHZ P98 CFRCH2CHs GH2CH2EX. R

R2 No.Ex 299 CH2CHRs 300 CHeCHeCH @rbCHR Q
No.
242 Hon=L_ H CH,CH,
NOEt
243 % H CH,CH,
NOIPr
244 W/‘K H CH,CH,
245 CHssozNH—N—_—< H CH,CH;
246 o=l CH,CH(CH;), | CHCH,
247 Yo-n={_ CH.CHCH): | cpp o,
248 _A\O—N:< CH,CH(CHj), CH,CH,
> CH,CH
249 o-n=l_ CH,CH(CHs), 2t
250 { en={_ CH,CH(CHz), CH,CH,
NOMe
251 ﬁ/fk H CH,CH,
MeO\N
252 P CH(CHs), CH,CH;

O.
253 >\/ ),N\ CH(CHs), CH,CH,

254 >' O)N\ CH(CHs), CH,CH,
O.

255 4 /FL CH(CH;), CH,CH,
HO.

257 CH,CH,CH; CH,CH,

N
256 W\ CH,CH(CHs), CH,CH,
S
\/O)l\




301 EXO L t - - CH2CH2CH3 CH2CH2 H 302 CH2CH2CH3
CH2CH2 H 303 CH(CHs) 2 CH2CH2 304 MeO- V NH CH2CH( CHs) 2
WERREHR7EVE 305 CNH CH2CH( CHs) 2 CH2CH2 OCF3 30BCT/US2004/043160
CH(CHs)2 CH2CH2 o 307 N- C2CH2CH3 CH2CH2 O 308
CH2CH(CHs) 2 CH2CH2 - N H 309 CH(CH3)2 CH2CH2 / T-N 310
f N CH2CH2CH3 CH2CH2 - N H 311 CH2CH(CHs) 2 CH2CH2 N-N
H 312 // V -N CH(CHs)2 CH2CH2Ex. R3 R2 No. Q

Ex.

R® R’ Q
No.
re O. N
258 | CH,CH,CHs CH,CH,
< O. N
259 I CH,CH,CH,CH3 CH,CH,
\/O\ N
260 I CH,CH,CH,CHj; CH,CH,
O- N
261 7/ | CH,CH,CH,CH3 CH,CH;
262 )\/ O\N CHQCH2CH2CH3 CHzCHg
|
rd O. N
263 l CH,CH3 CH,CH;
\/O\ N
264 | CH,CHj3 CH,CH,
O- N
265 7/ [ CH,CH; CH,CH,

O.
266 >\’ )}\'\ CH,CH; CH,CH,

g CH,CH CH,CH
267 | 2CH3 2CH,
cn\)\
e O‘N
268 | CH,CH(CHz), CH,CH,
MeaN
O\
269 y N CH,CH,CH; CH,CH,
270 )VO‘N CH,CH,CH; CH,CH,




MeO N H 313 CH2CH(CHs) 2 CH2CH2 314 CH(CHs)2 CH2CH2 C F
3V N H 315 ( y CH2CH(CHs)2 CH2CH2 \ / 316 CH2CH( CHs) 2
WERBB6N6CH2 \ ~N H 317 ( VN CH2CH(CHs) 2 CH2CH2PET/NS204/043160
318 CH2CH2CHs CH2CH2 319 CHRCH2 320 CH2CH2 321 H
CH2CH2 322 H CH2CH2 323 H CH2CH2 O 324 H CH2CH2 325 H

CH2CH2 326 H CH2CH2 327 CH(CHs) 2 CH2CH2

Ex. 3 R? Q
No. R
—0O-
N CH CH,CH,
271 N 3
AN
272 O)}\‘\ CH;, CH,CH,
fo
N CH CH,CH,
273 S 5
_o\
274 )N\ CH,CH,NMe, CH,CH,
>—o\
N
275 Py CH,CH,NMe, CHCH,
O.
276 7 CH,CH,NMe, CH,CH,
277 /@4@ CH,CH(CHz), CH,CH,
MeO
278 D/\O—N CH,CH(CH;), | CHCH,
)_
279 I3 G~y CH,CH,
0. CH.),~—

280 )Y CR~N" CH,CH,
281 I~ ‘}\ (CR~N" CH,CH,
0. H.)~
282 >/),N\ (CRa~N" CH,CH,

0O, CH.).~
283 )N\ (CHa)s N 7 CH,CH,
~0, CH.).~—
284 )Y e~ CH,CH,
285 >\’°)N\ O~ CH,CH,
286 7’2{ CRIe~n" CH,CH,




H 328 H CH2CH2Ex. R3 R2 No. Q 329 CH2CH(CHs) 2 CH2CH2
330 CH2CH(CHs) 2 CH2CH2 331 MeO- V- N NH CH2CH2CH3
WERRSHR3763 332 CH2CH2CHs CH2CH2 333 MeO \ - N IMNEI/US2004/043160
CH2CH2CH3 CH2CH2 O 334 Me0O67-N NH CH2CH2CH2CH CH2CH2

335 ( L - NH CH2CH2CHs CH2CH2 OwveO 336 CH2CH CH3
CH2CH2 337 CH2CH CH2CHs CH2CH2 OWeO 338 < N NH
CH2CH2CH2CH3 CH2CH2 339 / V N NH CH2CH(CHs) 2 CH2CH2
340 MeO—=—"NNHCH2CH(CHs) 2 CH2ZCHZ OVEQ 341 ~ V N NH
CH2CH(Ems) CH2CH2Rp342 F- / |- 1 V RENH CH2CH(CHg) 2
CH2QH2N843| < N NH CH2CH(CHs) 2 CH2CH2Ex. R R2

\
287 O@'NH' CH(CHz) CH,CH,

288 O | - CH(CH3)2 CH2 CHZ
OMe

289 QN— CH(CHs), CH,CH,
H
290 GN_ CH(CHs), CH,CH,

291 MGOON_ CH(CH), CH,CH,

N— CH,CH
292 @’ lll CH(CH,), | 2\ @ls ]

293 MeO—Q'I’}I— CH,CH,CH; - CH,CH;
H
OMe
294 @’N_ CH,CH,CH, CH,CH,
|
OMe

295 Meo@'n“’ CH,CH,CHj CH,CH,
(" (@)
296 O_@_N_ CH(CHs), CH,CH,
1
H

297 QN— CH(CHs), CH,CH,
H
CF,

298 '}‘l_ CH,CH,CH; CH,CH,
H
MeO




No. QF O344 f - CH2CH(CHs)2 CH2CH2 \=/ H MeO O 345

CH2CH2CH3 CH2CH2 MeO. 9 346 -N NH CH2CH(CHs) 2 CH2CH2
wWORO5/083%63 L NH CH2CH2CH2CH CH2CHZ2 348 1 CH2 CHZEEEULHA4043160

u- CH2 349 NH CH2CH2CHs CiBCH2 350 CH CH2CHs CH2CH2 F

O 351 // H CH2CH2CHs CH2CHS=/ H 2 352 J/ V NH

CH2CH2CHs CH2CH2 \=/ H o 353 CH2CH2CHs CH2CH2 354 V N

H S=/ H CH2CH2CHs CH2CH2 o 355 MO / ~Y - N NH CH2CH3

CH2 -
X 3 2
R R Q
No.
OMe
299 QE‘ O‘ CH,CH,
MeO
OMe
300 N— CH,CH,CH; CH,CH,
H
MeO
301 EtOON— CH,CH,CH; CH,CH,
H
302 F N— CH,CH,CH, CH,CH,
H
MeO
303 @N_ CH(CHz), CH,CH,
H
304 MeO—Q/NH CH,CH(CHs); | CH,CH,
OMe
305 Q/NH CH,CH(CHz), CH,CH,
OCF,
306 NH CH(CHa), CH,CH,
O
307 é _ CH,CH,CH; CH,CH,
X
308 HI\II\/N_ CH,CH(CHs), CH,CH,
/ N H
309 C_Q)/N\ CH(CHs), CH,CH,
/ N
310 <: \>—r|j— CH,CH,CH; CH,CH,
—N
/ N H
311 C YNNG CH,CH(CHz), CH,CH,
—N
N-N H
312 7 NN CH(CHs), CH,CH,




V=/ H 356 CH(CHs)2 CH2CH2 eC 357 - N NH CH(CHs) 2

CH2CH2 O 358 / N NH CH2CH2CHs CH2CH2Ex. R3 No. R2 Q
WEsSHE37B8 V - | NH CH(CHs)2 CH2CH2 2'" \ | 3BO1/Nb2004/043160

CH2CH2CH CH2CH2 361 NH CH2@M2CH3 CH2CH2 1 362 -N NH

S=/ HCH(CHs)2 CH2CH2 363 \ // \\_ H CH2CH2CHs CH2CH2

S=/ H364 J V NI.NH CH2CH2CHs CH2CH2 S=/ H 365 Me2N J

-N NH CH(CHs) 2 CH2CH2 366 1 CH(CHs)2 F CH 22CH2 = NH f

L- X367 Sr—H-NHCHCEHS )Y 2~ CH2CHZ O 368 H NH CH( CFB) 2
CH2OH2E369| CH2CHs R2CH_ Q 2 R Q
No.
MeO "
313 </i VR CH,CH(CHs); | CHCH
—N
C\}“ CH(CHj)
314 N NS (CHa), CH,.CH,
CF,
315 Z/:N\yﬁ\ CH,CH(CHs), CH,CH,
=N
N
316 \—( S CH,CH(CHz), CHLCH,
=N
J N H
317 S CHCHCH:: | cppcm,
N H
[ YN CH,CH,CH CH,CH
318 \—‘<;N>/ 2CHyCH3 2CHz
319 (j\ O\ CH,CH,
O
320 (j\ \j\ CH,CH,
(0]
0
321 Q/k H CH,CH,
OH
322 Q/k H CH,CH,
323 O H CH,CH;
(0]
324 D/”\ H ——
325 <:>/\ H CH,CH,
326 O H CH,CH,
327 O— CH(CHs), CH,CH,
O N
328 h H CHCH,




CHNH 2 370 CH2CH2CHs CH2CH2 - NH 371 Me2N-\_> NH

CH2CH2CHs CH2CH2 372 GL // V N NH CH2CH2CHs CH2CH2EX.
WER20M6/06R83 Q 373 Br-/ - NI' H CH2CH2CH3 CH2CH2 PLBU&2004/043160

/\=l" VH CH2CH2CH CH2CH2 3730 CH2CH2CH3 CH2CH2 H 376

CH2CH2CH3 CH2CH2 | 377 NH CH2CH2CH3 CH2CH2 378 JLNH

CH2CH CH CH2CH2 F3 9 379 / V NL H CH2CH2CH3 CH2CH2

380 MeS- NH CH(CH3)2 CH2CH2 o 381 CH2 ON- N A

CH( GHBY-2—HNHCHZ—382—C—NNy4— T FHNH CH( CHB) 2 CF2CHR
383 (VSN NH NH CH(g#B) 2 CH2CH2 384R? / V=/ V [HN NiQ
CH2AH(®BR) P CH2CH2
H
329 O{N>_ CH,CH(CHs), | CHyCH,
O-N
330 (I~ CH,CH(CHs), CH,CH,
(0]
331 o _@_HJ\NH CH,CH,CH; CH,CH,
S
332 @_N)’\NH CH,CH,CH; CH,CH,
H
S
333 oo @“ﬁﬁ\“’” CIHLCH,CH; CH,CH,
(o]
334 oo —@—u%“ CILCIH,CH,CH; | CH,CH,
O
335 QNJLNH CH,CH,CH, CH,CH,
H
OMe Q@
336 @N " CH,CH,CH; CHLCH,
H
0
337 aras CH,CH,CH,CH; | CH,CH,
H
OMe O
338 {}N " CH,CH,CH,CH; | CH,CH,
H
(@]
339 @_NJLNH CH,CH(CHz), CH,CH,
H
0
340 oo _@_”J\NH CH,CH(CHs), CH,CH,
OMeQ
341 @N \H CH,CH(CHs), CH,CH,
H
f]\
342 i ’@‘H \H CH,CH(CHs), CHLCH,
F 0
343 QNJLNH CH,CH(CHy), | CH.CH
H




O 385 f V CH2CH(CH3)2 CH2CH2 X=/ H NH Br 386
CH2CH(CH3) 2 CH2CH2 \==/ H NHEx. R R2 No. Q 387 MeN 1Y

W0 Most063dss CH( CHs) 2 CH2CH2 388 CH(CHs) 2 CH2CH2 BBBUS2004/043160
CH(CHs) 2 CH2CH2 N= H NH 3901-N-A CH(CHs)2 CH2CHH NH 2
391 V N - CH2CHN H NH CH(CHs) 2 2 392 CH(CHs)2 CH2CH2
393 i- - N CH(CHs)2 CH2CH--H 2 o H 394 .N N CH(CHs) 2
CH2CH2 395 y CH(CHs)2 CH2CH2 396 / \ \ _ JLNH

CH2GHREHREHs—EHREHR 397 T VBO 7V NH CRRCFRCF2CHB
CH2QH2EBOS| / | V - jRNH CH2CHRCH2CHIRTH2CH2 Q
No.
F O
344 | @N)’\NH CH,CH(CHs), CH,CH,
H
MeO Q
345 @_NJ\NH CH,CH,CH; | CHCH,
MeO o
346 GNJ‘\NH CH,CH(CHs), | CHCH
MeO )OJ\
347 @—N N | CH,CHL,CH,CH; | CH,CH,
(o]
348 N CH,CH,CH; CH,CH,
O
F 0 «
349 QNJ’\NH CH,CH,CH; CH,CH,
H
F O
350 QN NH CH,CH;CH; CH,CH;
H
&t
351 Q” NH CH,CH,CHj, CH,CH,
F 0
352 _%}NJ’\NH CH,CH,CH; CH,CH,
H
O
353 F_@_NJLNH CH,CH,CH, CH,CH,
H
X
354 GH NH CH,CH,CH; CH,CH,
F
o]
355 | oo —@—NJ\NH CH,CH, CH,CH,
H
(0]
356 | oo @_NJ‘\NH CH(CHz), CH,CH,
H
0
357 @_”»”\NH CH(CHj), CH,CH,
(¢}
358 " CH,CH,CH; CH,CH,
Oy




399 V nJLNH CH2CH2CH3 CH2CH2 o 400 MeO- V L CH2CH2CH3
CH2CH2 O 401 // V-O NH CH2CH2CH3 CH2CH2 402 Me2N- NH
WEHBSWRTKHS CH2CH2EX. R 3 R 2 No. Q 403 CH( CHs) PCT/CHIGHRI3160
404 CH2CH3 CH2CH2 405 CH2CHIB CH2CH2 CKA 406 CH2CH3
CH2CH2 , . O 407 CH2CH(CH 3)2 CH2CH2 H Q 408 CH2CH( CH
3)2 CH2CH2 H 409 CH2CH(CH 3)2 CH2CHU H 2 410 CH2CH(CH
3)2 CH2CH2 H 411 CH2CH(CH 3)2 CH2CH2 412 CH2CH(CH 3) 2

oG
X. 3 2
R R Q
No.
I
359 MezN_Q—ﬂ NH CH(CHz); CH,CH,
cl 0
360 @N " CHCH,CH; | CHCH,
H
Br O
361 @NJ}\NH CH,CH,CH, CH,CH,
H
X
362 s CH(CH); CH,CH,
F
X
363 N e CH,CH,CH; CH,CH,
H
O
364 _QNJLNH CHCH,CH; | CHCH,
H
O
365 | yon ‘@‘HJL”“ CH(CHz), CH,CH,
0]
366 - _@_”J’\NH CH(CHs), CH,CH,
O
367 Qﬁ NH CH(CHs), CH,CH,
Cl
O
368 NNk CH(CHs), CH,CH,
F
0]
369 JLNH CH,CH,CH; CH,CH,
—8
0]
370 — " CH,CH,CH; CH,CH,
I
31| ped Yy CH,CH,CH CH,CH,
0]
372 Cl_@_ﬁﬂ\w CH,CH,CH; CH,CH,




413 V H O CH2CH(CH 3)2 CH2CH2 414 (/ N CH2CH(CH 3)2
\=N 0 CH2CH2 415 CH2CH(CH 3)2 CH2CH2 -0 416 CH2CH(CH
WEDSGFREH2 417 CH2CH(CHs) 2 CH2CH2 \ 1 O 418 BHRCB{0CH43160
3)2 CH2CH2 V Ex. R3 R2 No. 7§ O 419 (/ / o CH2CH(CHs) 2
CH2N CH2 O 420 CH2CH(CHs)2 CH2CH2 \ O 421 CH2CH( CHs) 2
CH2CH2 N 0 422 CH(CHs)2 CH2CH2 H H 423 CH2CH( CHs) 2
CH2CH\ =N - 2 424 CH(CHs)2 CH2CH2 425 CH(CHs)2 CH2CH2

426 EH2CH(CHs)2CHZCH2 427 W=/ N U CH{CHs) R CH2CH2
Ex. 3 2
R R Q
No.
i
373 \H CH,CH,CH; CH,CH,
s
i
374 Q” NH CH,CH,CH; CH,CH,
i
375 \ N CH,CH,CH; CH,CH,
(0]
O\ CH,CH
376 NN CH,CH,CHj 2CHy
X
377 Qm N CHCH,CH; | CHCH,
CF; F
CF, )ol\
378 QH NH CH,CH,CH; | CHCH,
F
CF, O
379 - GN H CH,CH,CH; CH,CH,
H
(o]
380 | s _@_NJ\NH CH(CH3), CH,CH,
H
0O
381 NN, CH(CHz), CH,CH,
(0]
382 CN’\—WLNH CH(CH3), CH,CH,
O
383 | MeNT—N-L CH(CHs), CH,CH,
F
384 Qﬁim CH,CH(CHs), CH,CH,
Cl
385 @N g CH,CH(CHs), | CH,CH,
H "NH
Br
386 {}N 9 CH,CH(CHz); | CH,CH,
H °"NH




H 428 CH2CH(CHs) 2 CH2CH2 H 429 CH2CH(CHs)2 CH2CH2 H
430 CH2CH(CHs) 2 CH2CH2Tabl e3 Ex. R3 R2 No. Q 431 H
WERREHR3 7482 CH2CH CH2 2CH2CH2CH3 433 CH2CHCH 2PCT/US2004/043160
2CH(CHs) 2 434 CH2CH2 435 CHRCH3 CH2CH2 436 CH(CHs) 2
CH2CH2 437 CH2CHCH 2 2CH2CHs 438 CH2CHCH3 2 439 CH2CH2
440 CH2CHCH 2 2CH2OCH2CH3 441 CH2CHCH 2 2CH2CH2 OHEX.

R3 No. R2 Q

Ex. 3 R> 0
No. R
/\ ) o
7N\ o
338 " N-L,, CH(CH:)» CH,CH,
(@]
389 7 NI CH(CHs), CH,CH,
N= H NH
O
CH
390 @NH\”\NH CH(CH), CHLCH,
N A 0
391 ”\/NB/\_INI\U\NH CH(CHas), CH,CH,
(0]
392 @KNJ—H\ CH(CHs), CH,CH,
H
72\ T
393 . T'JLN\ CH(CH)» CH,CH,
i H
394 :N/\/\l}jJ\N\ CH(CHs), CH,CH,
\ (o]
305 N A CH(CHs), CH,CH,
|
1
396 @_O NH CH,CH,CH,CH; | CH,CH,
O
397 MGOO,OJ\NH CH,CH,CH,CH; | CH,CH,
o]
398 O N CH,CH,CH,CH; | CH,CH,
F o)
iy
399 @0 NH CH,CH,CH; CH,CH,
(@]
400 MeO @_OJ\H CH,CH,CH; CH,CH,
Ji§
401 _@ NH CH,CH,CH, CH,CH,
F O
Q
402 MeN~S CH,CH,CH; CH,CH,
(@]




442 CH2CH20H CH2CH2 Owve 443 - NH CH(CHs)2 CH2CH2 MeO

444 CH2CH(CHs)2 CH2CH2 445 CH2CH(CHs) 2 CH2CH2 446
WERRESOEThE) 2 CH2CH2 447 CH2CH(CHs) 2 CH2CH2 H 4PGT/CHCHB13160

CH2CH2 Table 4 Exanple No. 7Structure Ms nfe (M 1) 449

578 \ (Y r \450 508 451 552 452 480 453 524454 538 L N

ON\ T- Y-NV-s
Ex. 3 2
R Q
No. R
f
403 oA CH(CHs), CH,CH,
O
404 l:N e CH,CHs CH,CH,
/N (0]
405 O\_/N/I\N X, CH,CH, CH,CH,
450 CH,CH
406 L CH,CH; 2CHp
=N N O
O
407 CN\/\/\NJLO CH,CH(CHz), CH,CH,
H
O
408 Q\ANJ\O CH,CH(CH,), CH,CH,
H
N 0
409 SRR CH,CH(CHs), | CHiCH,
N o]
410 L, CH,CH(CH3), | CH.CH,
H
N 0
411 O CH,CH(CH3), CH,CH;
O
412 @NNNAL . CH,CH(CH;), CH,CH,
O
413 GNNWL , | CHCHCH) | CHCH
(=3
414 Q/\?ﬁﬁio CH,CH(CHs), | CH:CH,
415 O‘/N ~nf CH,CH(CHs), CH,CH;
—0
416 Y CH,CH(CHs), | CH;CH,
—0_ [e]
~—\ O
417 Sl N CH,CH(CH;), CH,CH,
H o
418 ,}jJ“LO CH,CH(CHs), CH,CH,
- ,N




455 566 N N Y-N V-S 1 456 568 | ' |

457 582 Nf \ V/

-/ M- / V458 610 0 < - N- ' / 459 596 || ( \ 460 568
waemwsser63 N r\ O C r462 596 v(_ 463 582 PCT/US2004/043160
76

Ex. 3 2
R R Q
No.
H o
N
419 Q_/ 5 CH,CH(CHs), | CH,CH,
|
H o
N
420 @‘J o CH,CH(CHz), | CH,CH,
|
—\ O
421 TN CH,CH(CHy), | CHCH,
N o)
422 Q}\/\NJ\O\ CH(CHj), CH,CH,
H H
(e}
423 @.N’_\NJ'\o\ CH,CH(CHs), | CH,CH,
=N ./
O
424 C}\/\NLO\ CH(CHs), CH,CH,
H
7\ i
425 C,}\/\Ilqi‘\o\ CH(CHs), CH,CH,
N (@]
426 | NIVERPEN CH,CH(CHy), | CH.CH,
=N n_/
7\ T
427 =0 CH(CHz), CH,CH,
H
\
/N
428 O\ o CH,CH(CHs), CH,CH,
N~ O
H
/ N\
O\—/N
429 Q o CH,CH(CHz), | CH,CH,
NJL o
H
Q2
430 b TNTO CH,CH(CHs), CH,CH,




Y 464 540 N- V _V 465 554 NV N _V N N 466 568 467
582 468 582 o0 <HY N N 469 610470 540 N % -N 471 554
WO k00503763 al Procedure for Exanples 1-3. To a PCT/US2004/043160
suspension of the diol intéfnmediate 1-1 (1 equival ent)
in either the appropriate alcohol, or the appropriate

al cohol with either nethylene chloride or chloroform
at room

Table 3

No. ¥ ® °

431 (Oj\ H CH,CH,
432 (Oj\ CH,CH,CH,CHs CHALH,
433 (oj\ CH,CH(CHz), CHLH:
434 (Oj\ O’ CHCH,
435 (Oj\ CH,CH; CH,CH,
436 (Oj\ CH(CHs), CH,CH,
437 on\ CH,CH,CHj CHCH,
438 (Oj\ CH, CHLCH,
439 @\ > CHCH,
440 (oj\ CH,CH,OCH,CH; CHCH,
441 (Oj\ CH,CH,CH,0H CHCH,




tenperature in a reaction tube was slowly added
trifluoroacetic anhydride (1-2 equiv). The tube was
wo basloedfoni t h ni trogen and seal ed tightly. TheP@T/KB2004043160
was stirred at roomtenperd8ure for 1-2 hours then
heated to 80 OC for 2-60 h and nonitored for
di sappearance of starting material by HPLC. Upon
conpl etion the reaction was allowed to cool to room
t emperatyre, concentrated and wor Ked up Oy either
tritd%atiing the pesidue With ethgt or col|l ectinQ the
resulMa.ng precipitate by|filtration or extracti on of

t hg~product rrimiie reagtiron mxture wtlh a suitable
d

or ganiy6 ol ven he soli|d product was purifi@d,CH,
byfriturating et her |or ByH1GHPH chr omat ogr aphy on
si [Hca—gg—using e@myl —agetate or a m xture of ethyl
acet ate gnd hexan Exanple 1. white soI id 1H NMR

( D\VB@4d6)|: d o NH 6H) | 1 A 1. 9 RH2H) |
3.46 (m 12H) .4 (s, 2H), 522m 4.73 (m
3HL—4--8 ‘EH\, 7 37 M 2.9, F—48—rt+H 766
(m| 2H), 791&%l 8154 (s, IH), 947(dé§31|{r(|):ﬁ|vs
(mie)4469 (M < 1 Exanpl DVSO- d6§H2Cldz
0.89 (d, ﬁ? (m 2H) EEﬁékP¢$g) 1.96 (m
2H)—3 52 \n} 4)—4-56 (o, SHy—A4—64—(sT2H) 477
(m| 2H)., 14.93 (SIN2H), 7.40 (m 2H), 7. 51(d,ff%H
7.694 P2H), 7.9 (s, 1H), BHEEH(GH:LH),| 9. 48 (4, >
IH)L_ M (I e) 469 (M= Na). Exanple 3—IH-NVR

( DVBO- d6) | dlfﬁMﬂ12m, 1.98 (m 4H), 352&&3
3.67 4% || H), 3.84 (m 2H), éﬂggﬂgéﬂégw 7

2H)|, 4.79| (m 4 4.95 (|s, 2H) 28-7 (m 2H)
7.84 (d, | H), -G 757.80 (Im 2H), 7.96 (s,|IH), 7.60
(s,| 1, .51 %;:?ﬁFﬁ MB (ESI): me 505 [ M-Najgc,
Gerleral’ nget hod Exanplles @HaCH{CHs)ael | | stirred

suspension of internediatie diol 1-1 (0.150 g 0 37
myg| 7 m néf hyl erfe chl oride were pdded
sequeé@ Iy t/ri}‘ uor oacdti ¢ anhydride (0 395C I’I1288
mal d| N-nmetN®¥  nor phgl i ne CBLCHEZ g, 1 ? at 5
0oC and under argon

Table 4

Example No. Structure MS m/e
M+1)
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at nosphe
stirred

whoeiokiosJesol vent s were renoved under vacuum TPET/E81004043160

re.
at

The resul ted suspensi on wa
roomtenperature for 3 h an

s further
d the | ow

was suspended in 70 nL of &getonitrile and the excess

am ne or am de was added then refluxed for

18 h and

acetonitrile was renoved under vacuum The crude

mat eri al was dissolved in a m xture of THF and MeCOH
- ratfro, 7 nt)_and treated with 10 pL of Gpd M
sofution of NaOve in MeOH. The reaction m xture was
stirred d the | ow

boi | i ng cuum and t he
reaction er. The solid
was filt ed to provide
t he crud s purified by
silica gel c-lunn chrona ography usi ng} 5% MeOH i n
met hyl ene chPoride to obtain pure product.Exanpl e 4.

1H NVMR (|CD3)2SO d: 1.86-1.99 (m 2H), R.0-2.46 (mm
4H), 3.15 (t, 2H), 3.35-3.47 (m 2H), #.45-4.52 (m
4"‘1 A Mt=4-73(m 2H, 4.88 (s, 2H), |/.30-7543 (m
3H; 7.62-7.69 (m 2H), 7.82 (s, IH), B.55 (s, IH,
H; Ms: N e 5. 1HNMR
; (m 2H),
3.40-3.47 (m
.87 (s, 2H)
7.81 (s, IH,
6 ( X D (Mt ). Exanplie
6. 1H NMR ( SO d: 1/91-193 (m 2H)| 3.42-3.46 (m
2H), 4.50 (s, 2M), 4.69-4.74 (m 2H), 4.88 (s, 2H)
5.70 (s,|2H), 7.32-7.41 (m 2H), 7.57-7.63 (m 2H)
7.73 (d,|IH), 8.14 (s, IH), 8.59 (s, IH., 9.26 (s,
[Hsp 9.46 (d, IH), 10.76 (S, IH). Exanple 7. 480 a
stirred sol ution of ethangyjam ne (43.9|uL, 0.729 mo
in THF (4 nmL) was added sodiFA@ hydride|(17.5 ng, 0.729
mmol ) at rooﬁ%tenperatur ni L ogen. The reaction
m xture stirrgd Na §bILni on of ester
i nt er med| at 2 ( Afttol ) iin THF (4 nl)
was addegd. m xt red at foomtenperature

453

524




over ni gh

t.

The m xture was quenched with water,

extracted with nethyl ene chloride and washed with

wovdosi6xesl bri ne.

magnesi u

m sul f at e,

The residue

The organi ¢ phase was dri ed BPUBUS2004/043160
filtered and concentrated in vacuo
to give a yell ow residue.

was di ssolved in

net hyl ene chl oride and cooled to O OC in an ice bath.

Thionyl chloride (70.9 uL, 0.972 nmol) was slowy

t—dropwi—se-—The T Xture becane redf or anggzgn col gr
aH§E warmed to roomtenperature for{ 1.5 hours. Thg
n1xture was diluted with ethyl acetate, poured over
i ce and {neutral i Zgd mﬁt § Pd pot assium carbonate td
pH 9. The solid R j forned and was
col l ected by ied by preparative
TLC on sjilica\gg 6"& anol/ chloroformto
gi ve a ylel | owi sh-tan”solid 0.3 ng, 1Pp%yield). 1H
NVR (DVSO-d6): d 2.85 ( 3.03 (t} 2H), 3.82 (s,
3H), 4.00 (t, 2H), 4.45 ( 2FD 4.84 (s, 2H), 6.83
(d, IH),{ 800 (d, IH, 819 (d, IH, 839 (s, IH,
11.91 (s, IH: M (ESI): me 424 (M) + Exanple8
34b6onp j nternediate 1-3 (0.224 g), ethyl ac15§§ate
(170 uL)|, Pd(I cetate (3.5 ng), tri(Ptolyl phosphine
(18.6 ng), and TEA (0.3 nh) in dry DMF[ (3.2 nlL) were
heated tp 90 OC f®r 21 he T8 grey col pred powder that
formed was coll ec ed and)di(l utgd wi th net hyl ene
chloridel (15 -é@“citri, acid and Nad
sol uti on}| and \rbed. OT3 n of the|solvent gave a
dark brojwn gum “tritudratyi ng gave an orange solid. 1H
NMR showed t he product. vinyl ester internediate
(120 ng)|was m xed with 6Q uL of hydrazine, in 200 ul
of ethanpl and heated to 70 OC for 3 h| The brown gun
obtained{was diluted with ethyl acetate. A dark ——
cal56red gumthat settled out was di scafded. P8 et hyl
acetate solution was e -orated and a foany solid was
obt ai ned| Fh NHPLC sh _presence|of 60% productj
Ms me 453 ( N Step A |To a stirred
suspensi pn o fWUe (0. 47 +, 0. 00353 nol)
in r/A\N’/\\

k/\/N\)
457 582




1, 2-dich

3- car bonet hoxypr opi onyl
worRiop/0637ke reacti on gradual |y became honbgeneoP&T/US004/043160
0. 00141 nol) was

suspensi

added to the m xture.

heated t

| or oet hane (5 nlL) was added

chloride (0.43
on of intermnedi ate81-4 (0. 5g,
The orange reacti
o reflux overnight.

m., 0.00353

on m xture was

roon1tenperature and poured over ice and concentrated

The m xture was cooled to

was fadded.—The mixture stirred ror] 30 mpgipand the

solid was co|lected by filtration (0.52 g, 79%yi el d)|.
Step B. |To stirred solution of the pyoduct from stap
A (40 ng, 0.08 nmol) iNDM- (5 nmL) undper nitrogen wag
added hydra2|ﬁbN(11 7 Vil 0.242 mmol).| The mixture wds
heated tjo refl ONET and noni tored for
di sappear ance of ptherial py HPLC. The
reaction m xture %E;LéiLf t epperature and
concentrjated i n vacuo | ./ The pfoduct was
purified by preparative HPLC tho give the product as 3
tan solijd (22%vyield). 1H NVR (DVMSO-d6): d 2. 86
(axeH), 3.02 (m 2H), 3.14 (t, 2H), 3.41 (t, 526), 3.82
(s, 3H),| 4. s, 2H), 6.85 (d IH), 6/91 (s, IH,
7.59 (d, IH),O7.94(dN ep, 8.19 (d, IH), 8.26 (s,
IH), 8.34 (s, L+ﬂ 11.78 (s, IH; M
(ESI): me 45 |l e 10. The ester
i nt er medj ate progd A Exanmple 9, (110 nmg,
0.222 mmpl ) di ssolve JZ?%N was placed in a
seal ed gl ass reactio thyl hydtazi ne(35.4 uL
0.666 mMmpl) was added to the action mxture and thg
tube was| seal ed and heated to 80 OC for 96 h. The
mggbure Was cool ed to room tenperature|land tBe8sol vent
renoved | n vacuo | eavi agyellowoil. |Water was added
to the of | aneélq precipitate formed that was col | ected
by filtration. /DNfified by preparative
TLC chropat ogr aphy gel using|5% net hanol /
chlorofofmto give NN I d (12%y| el d). 1HNWR
(DVMSO-d6): d 2.50 (t, %4)“ , 3.03 (m 2H)|
3.17 (t,{2H), 3.37 (s, : ﬁ, 4.86 (s,
2H), 6.8B (d, IH, 6.91 (s, NiﬁjN7 60 (d, IH, 7.98
(d,
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IH, 8.19 (d, IH, 8.27 (s, IH, 8.41 (s, IH, 11.8
(s, IH; M5 (ESI): me 465 (MHl) +. Exanple 11. This

W@ oip063763 was prepared by a simlar nmethod i n BXEDRI064/043160
using the ester fromstep A2(110 ny, 0.259 mvol) and
2- hydr oxyet hyl hydrazi ne (52.6 uL, 0.777 nmmol). The
reaction m xture was heated to 100 OC for 48 h. The
reacti on solvent was renoved in vacuo | eaving an

Ige g - ttat—was purified by preparptive 368
chr'omat dgr aphy on silicagygel using 10% nmet hanol/
chlorofgrmt ve a ye{lodPsolid (38 hg, 30%vyield).
1H NMVR ( EN ' M), 2.85 (dd, 2H), 3.Q2
(dd, 2H) (dd, 2H)} 3.85 (dd, 2H)
3.82 (s, , 4. 86 (s 2%0, 6.83 (d,
IH), 6.91 (s, IH, (d d, IH, 8.20
(d, 1H),| 8.26 (s, IH) 1%\4\1 j 11.79 (s, IH: NB
(ESI): nie 495 (MHl ) +. Synt S of a| dehyde
intermedi ate 1-5. To a suspension of the

I agenoc rbazole Internediate 1-40 (8.0| g, 0.2383 nol)
in acetonitr (300 nL) at room tenpefature under
nitrogen wa dded et _acrylate (4.19 ni, 0.387 nolj)
fol | oned by Ioi&dlazaolc cl o[ 5. 4. 0] undec- 7- ene ( DBU)
(1.93nL,| 0. 013 !igol @ qll|t|on of | DBU, the
reacti on| changed r ¥Nr ange to|green. The
reaction m xture to reflux pvernight. The
m xture remai ned hetenggQ9QU§\thr ughput the course
of the reaction and becanme NjJar kNiT™ col pr. A smal

al i quot mwas renoved after 1 and the|solid was
collected by filtration. 1H NVR of the|sanple showed |

naeatartj ng material remaining. The reaction5dDxture
was coolped te roomteng rature and the|solid was

col l ected byotlltrat|an e solid was{washed severa
times wifh coljfl aceto [ d dried|{in vacuo at 55

OCto yipld 8 d (5.4 ¢, 78%yield).
1H NVR ( DVBO- d6) H J =6 8), 2.87 (m
oH), 3.80 (q. 2H 4 49 (s, 2H|. 4.88 (s, 2H)|
4.92 (m [2H), 7297‘@/0\0:1 7.50-7.73 (m 3H),

7.96 (d,{I1H J = 7.33), (s ‘TH), 9.47 (d, IH J
7.33). Tp a well stlrred sus sion of |{the ester

465 554




internediate (10 g, 24.3 mmol) and 1, 1-di chl oronet hyl

nmet hyl ether (55.6 g, 488 mmol) in a m xture of
woreioipbee chl oride (250 nL) and tol uene (40 NRYT/MER04/043160

added tin(lV) chloride (9583 g, 365 mwol) (1M sol ution

in methylene chloride). After 4.5 h of reaction at

roomtenperature, the reaction was quenched wth

aqueous 2N HO (150 nlL) and net hyl ene chl ori de and

lﬁggeﬂe WET € TEINMDVEd Under vacuum 1o f[fhe cryggde
residue,| an additional amount of 2N HQJQ (350 nL) and
- but yl ngt hyl thyl ether 200 nL) was| added. The
resul ted susp®ngi on was ffurther stirred at room
tenperatfure forl 14 h 3 fFeved, washed with

- but yl met hyl e crude nateri al was
suspended i n a mxErs et'hyl acetatp (125 nL) and
t et rahydrofuran (125 ) and/strred fpr 14 h at room
tenperatiure then filter angégﬁshed w th cold ethyl
acetate to obtain 8.4 g of a yde. ([{9%yield). 1H

NVR. (DMSO-d 6) d: 0.98 (t, 3H), 2.92 [t, 2H), 3.88

(Gg72H) .| 4.65 (s, 2H), 4.92-5.08 (m 4H), 7.3827.45
(m 2H),{ 7.75 (d, IH), 7.85 (d,IH), 8.p5 (d, IFD, 8. 52
(s, IH,| 8. QQLSS, IH, 8.95 (s, IH, 1D.18 (s, IH); N5
me 439 (M+l). |Gener al

and thioacetaloﬁxanples . A mxtufre of
i nternedj ate 1- A% ol ), the diol or thia|
(> 4.5 mol), ptol M-£ eNacid (0] 13 g, 0.68
mol ) and anberlys g) a mxture|of |-nethyl-
pyrrolidjnone (3 nL)~aﬂqv/aLu6ﬁé (25 nL) was refluxed
usi ng Depn- Stark apparatus f Noays and under argon
at nosphere. The reaction nixture was filtered, washed
with 1- pethyl-2-pyrrolidinone and THE!then

phacedure for cyclic acetals

caott@entrpted. The oily liquid was quenched wiXBR aq.

saturated Na 3 solution and the solid was filtered,
washed W th r to prawigds the crudelmaterial, which
was purified By,silica\gel colum chroxﬁgography to
furnish pure prpducts FRe proguct (1 ) was

di ssol ved in TH \ag added [ithium

bor ohydr dF) at O OC thep
stirred
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10

14 h. The reaction was quenched w th aqueous NaHCC>3

solution and extracted with ethyl acetate (3 X 20 n).
wab@soemTss ned organi c | ayers were washed w th BET/IE2004/043160

dried and concentrated to g#eld the crude product,

whi ch was purified by silica gel colum chromatography

to provide pure product. Exanple 12: 1HNVR, (DVSO d6)

d: 1.82-2.00 (m 2H) 3.42-3.55 (m 2H), 3.95 (t, 2H),

42 (+— P —A 5t (s—2H 4 65480 (M 2 7. 91
(47051 | 5. 90 H, 7. g%é%o?. 70 (m
2H), 7.9 (s, IH, 9.48
ggivs : 3: 1H NMVR,
.62 (m 2H),

3.95 ( ¢ 5 (s, 2H),H)
4.63- 4. (s, IH),
7.32-7.95, (s, 2M) 68 (% -7.82 (m 2H),
7.96 (s,| IH), 8.55 (s/_IH, 9.48 (d, IH; Ms mie 455
(M+ ). Bxanple 14: 1HNVR (DvSOd 6) d:| 0.80 (s, 3H),
1.28 (s,| 3H), 1.97-2.33n(m 2H), 3.40-|3.52 (m 2H),
3.69-3.76 (d,d 4H), 4.@5 s, 2H), 4.73+4.77 (m 2H)),
4.93 (s,| 2H), 5.62 (s JH, 7.35-7.45 (m 2H),
7.62-7.68 (m 2H), 7.74%d, IH), 8.01 (s, IH, 8.51
(s, IH, 9.51 (d, IH; me 483 (M+Hl ). Exanple 15:
1IHNMVR, ([DVBQd 6) d: 1.19-1.38 (4xd, 6H), 1.96-1.99 (m
2H) 3 41-3-53—{m—2H)—3-82-3- 87 tmPH #3555 (S,
olyl 4. 702-4.79 4.9 oH), 6.10 (31 H),
7.35-7. 44 ( . 68.(m 2H), .75 (d, IH),
8.02 (s, .51 (d, IH; Ms me 469
ggﬁ;l)(le Expnple 17: MS m e

. MH ) | Ex :
487 (W ( ) anpl e 19: MV§

General Procedure for Examples 1-3.

To a suspension of the diol intermediate I-1 (1 equivalent) in either the appropriate
alcohol, or the appropriate alcohol with either methylene chloride or chloroform, at room
temperature in a reaction tube was slowly added trifluoroacetic anhydride (1-2 equiv).

The tube was flushed with nitrogen and sealed tightly. The mixture was stirred at room
temperature for 1-2 hours then heated to 80 °C for 2-60 h and monitored for disappearance
of starting material by HPLC. Upon completion the reaction was allowed to cool to room
temperature, concentrated and worked up by either triturating the residue with ether or
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
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Exanple 20: M5 mle 511 (M+l ). Exanple 21: Ms nie 557
(MH). Exanple 22: M5 mle 515 (Ml ). Exanple 23: M5

WOoR@sh8863 M-l ). Exanple 24: M5 nle 497 (M ). BXEDIP1064/043160
25: M5 nfe 515 (MH ). ExanBbe 26: M5 me 473
(M+l) . Exanple 27: M5 mle 471 (Mtl). Exanple 28: MS me
497 (Mrl). Exanple 29. To internediate 1-6 (30ng, 0.07
nmmol) in pyridine (0.5 nL) was added O

T R e

ﬁﬁi@folﬂbgﬁl aceldi€ afi®Be&tahen was concentrated in vacuo,
stirred with water, the product collected and dried at
80 0C. 1H NWR (400I\/Hz DVSO) 8.52(1H, s), 8.42(1H, s),

Exagﬁéiﬁlﬁh t%gsbhé @%@E nggtsosd@@cg% gdéﬂgiosﬁ(fﬁ'dﬂt)di 93 (m, 28D,

344 (Iﬁlm}:,zt D, zlﬂﬁ a(62Hs, ZH), 43'3 g6y 8H), 4139 (332115 (714, (Imzﬂ) 7.48 (m,

L7650 2T 9166 ERR P a0t ity WSy 00 -+ 15

internediate 1-7 (50 ng, 0.11 mvl) was added to a
stirred solution of 10.65 m cyanogen bronide (0.11

Exm;%kz)z A R @MSO-ddnd..satd, al) 087 ¢on2H), i Hy(m, 1H), 1.96 (m,
anhydr ous sodi um car bonat e

SR AIDoL 56 (o FD1 64 (oot BLe: ARe A S PR 24 (i, 26D,
Dyt M e T L R

Nay\armto roomtenperature with stirring overnight and
then concentrated. The residue was dissolved in ethyl
acet at e, vvashed with water and brine, dried over

N ke
Exeﬁgp?sso ved &éﬁ) tgugggﬁ@eg]{ i tc‘lgg 3 FRemSBART (m,
1HY,3ZE0h, rened. SQWQ 2en73 (s, 2H), 4.79 (m, 4H) 4.95 (S 2H) 7.28-7.48 (m,
2H), 7.54 (d, 1H), 7.67-7.80 (m, 2H), 7.96 (s, 1H), 7.60 (s, 1H), 9.51 (d, 1H); MS (ESI):
m/e 505 (M+Na)".

General method for Examples 4-6

To a well-stirred suspension of intermediate diol I-1 (0.150 g, 0.37 mmol) in 7 mL
of methylene chloride were added sequentially trifluoroacetic anhydride (0.395 g, 1.88
mmol) and N-methyl morpholine (0.152 g, 1.5 mmol) at 5 °C and under argon
atmosphere. The resulted suspension was further stirred at room temperature for 3 h and
the low boiling solvents were removed under vacuum. The solid was suspended in 70 mL
of acetonitrile and the excess amine or amide was added then refluxed for 18 h and
acetonitrile was removed under vacuum. The crude material was dissolved in a mixture of
THF and MeOH (1:1 ratio, 7 mL) and treated with 10 mL of 0.5 M solution of NaOMe in
MeOH. The reaction mixture was stirred at room temperature for 1 h and the low boiling
solvents were removed under vacuum and the reaction mixture was quenched with water.
The solid was filtered, washed with water and dried to provide the crude solid. The crude
material was purified by silica gel column chromatography using 5% MeOH in methylene

chloride to obtain pure product.



10

15

20

25

30

chromat ogr aphed on silica gel w th nmethanol/nethylene
(95/5 increasing to 9/1). The fractions contai ni ng
wee@doeizewer e concentrated and then the resi duBCT/US2004/043160
triturated with ether, coll8écted and dried. 1H NWR
(DMSO-d6) d 8.40QH, s), 7.95QH, s), 7.85(1H, d),
7.72(1H, d), 7.50(1H, d), 7.29(1H, m, 6.9Q(1H, s),
6. 75(1H, d), 4.98(1H, m, 4.78(2H, s), 4.65(3H m,
4.25(2H, d), 3.83(3H, m, 3.32(1H m, 2.75(2H, m,
1.30(6H, d) MS me = 481 (MHl) + Exanple 31. To a
Exa?ﬂﬁlé B eldy NMIU(CDQ)Z% &:nt.g9-medi(at 2H)L,-20- (2246461 1, 4H),8.15 (¢, 2H),
nol) in DMF (30 nmL) under nitrogen vvag Sl
3.38-Bi4B\(try RH) ¢ 415@(mz4H)z 114 Tadm, 28n s {0985, 5% 41 (n, 310,

e

over ni ght then cooled to roomt errper ature, filtered
through celite and concentrated in vacu? to a
8

Exaiple sﬁHM|<cma>ssormwaebéa «m 00 n8s Gl 14 14 m, 2,

s ohESE L HESEA AEPSPIL S cfsca L8 e 1.2

7. 4%% atre 7(ch-158 (RepHg s/l (sane), atse (6,109 4’6c(d,gll’:\I/)e1\éS m/e 480
[ow'solid (2.3 g, 63%yield). M5 (ESI): me 515
(M(rMH) +. To a stirred solution of this product (0.44
g, 0.855 mmol) in THFE (10 nL) at roomtenperature
under nitrogen was added osm umtetroxide 8.55 i,

Exﬁngé% hSiIMR QCD5¥E 805 UL.H DY3 an2idy Biddih46 (10, 53), #L50 (s, 21D,
zﬁ The reaction mxture_was t2 r g t roogh)
4.60 riffelmat )e4§8é$,r?1ﬂjh§ 70 {3 QE 8417 A Lt 2801 118 -6y 21D, 773
h d
@ SR LERa ) o B e, B T e
:ngggesglulmo\?vulsgfiltg V\;]I I ther ed, and cogcent rated in vacuo
ic
Exanplo Tt 6 ¢rHBRG SOMIS Pl eihanglathing '<%$ §aLs 724’ Ao THF @ m)
waé?dc?é%egdmziz pﬁ’&ﬂd%l(‘fi? 5 fnl}?h ﬁglrﬁmoma?ro%ﬁ?teﬁg%h}turt und& rﬂtrogen

suspensi on 0 I's diol
Thé ?dﬁl&dilﬁmﬁ;&um.s)lrmdiomﬂﬂﬁd ahd aso]atlbm pybsﬂq:n imedaedinte I(Zl@ 69 mg,

| Th
0 i gy M ALY Ve Aat SEe mR s ERa PE RS Rlperarure
ov%lsg‘ﬁf nfhé"ﬁﬁ(tﬁ%%a\é?ﬁlehéheﬁ%ﬂpwﬁt@r gki¢getéd Wah nssthylénd dmnde and

riturat wat er and
washed with water and brine. The organic phase was dried over magnesium sulfate,

filtered, and concentrated in vacuo to give a yellow residue. The residue was dissolved in
methylene chloride and cooled to 0 °C in an ice bath. T hionyl chloride (70.9 uL, 0.972
mmol) was slowly added dropwise. The mixture became red-orange in color and was
warmed to room temperature for 1.5 hours. The mixture was diluted with ethyl acetate,
poured over ice and neutralized with solid potassium carbonate to pH 9. The solid
precipitate which formed and was collected by filtration and purified by preparative TLC
on silica gel using 10% methanol/ chloroform to give a yellowish-tan solid (10.3 mg, 10%
yield). "H NMR (DMSO-de): 8 2.85 (m, 2H), 3.03 (t, 2H), 3.82 (s, 3H), 4.00 (t, 2H), 4.45
(t, 2H), 4.84 (s, 2H), 6.83 (d, 1H), 8.00 (d, 1H), 8.19 (d, 1H), 8.39 (s, 1H), 11.91 (s, 1HD;
MS (ESD): m/e 424 (M+1)".
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collected by filtration. The solid was purified by

preparative TLC chromat ography on silica gel using 5%
woretosassbd chl oroformto give a |ight tan sol i BCT/BS204/043160

yield). 1H NWVR (DvsCd 6): @72.73 (m 2H), 3.25 (m

4H), 3.82 (s, 3H), 3.85 (m 2H), 4.35 (s, 2H), 4.64

(t, IH, 4.75 (s, 2H), 4.94 (t, IH, 6.11 (t, IH),

682(d IH, 6.89 (s, IH, 7.15 (d, 3H), 7.63 (d,

Ex a{ng)qé 8. "B %2%17%9 néelgFlgedlaZe P9 é& 64 %Zj)aﬁhyﬁac]fgla(es(ﬂb L), I&(Hfbcetate (3.5

mg)EA Mo g/llﬁibspﬂiﬁe a &6 rrrg),eedldéJIE‘p é(h& mip) mﬂr}a YHF %nmL) were heated

chI ori

e LN E TN T
metﬁ%ﬁ%ﬁé %}ﬁ(}jﬁl@%ﬁ% 51n10) BeXes #h ﬁ%ddlﬁf&%c{cpanlﬁ\lﬂll sbluffonramaldyied.

oroethane (3 nL). The mi xture gradually
Evabegdoe ohhesglamoiase ardarlabmwg@ns itaimraing gaye 9@0’@5‘3@ solid. 'H

705 ) 1
NNBm@opv@ggl?q Hﬁ(lil?ﬁt E[”E? xwggs%%rgg{egrﬁg 1%[(326565%3{;2@/% I gér:t?wuh 60 uLL
of }@g&'zfn'e éﬂoogﬁ_%f%ttﬁd'ﬁgl AEMatdddo 99UC et BAt The \bﬁﬁwn gum obtained

reparée added to the reaction m xture.
wasdiltiadreitlc othy] avetate.t & deek ¢riered gumrthagetiiedoyt Wgﬁ d1scarded The

ddi tion hour. The [
ot giteieep ien i SRC T Pl BRI LB, B BB showed
thegﬁ%erﬁ:@lo'fﬁg oeé%‘o@ubt,fMlstmtciser(mnd*.puru fied by
reparative TLC chromat ography on silica gel using 10%
met hanol / chl oroformto give a yellow sh-tan solid (70%

| 1H NVR (DVSO-d6): 6 1.24 (m |H), 1.58
EX%‘P-B% 92 31 (m IH), 2.41 (m IH, 2.86 (H)m 2H) (3m03(
2H) Step AB2Id 8 stirgdd) susﬁer&fon(cif al@knyme:h8RidedD.47H) 0. ogsg@mol) in

1 Zéhcztgorpgthanq_{ﬁzm.é) Bos g&dedﬁ_ﬁarb(%rgetb%l_}')(pgop@rpﬁ cflﬁ?gdfz E@ft’y‘ mL,
0. ogérs‘gsprgxrg’l i !re?ﬁct’f?rh ééauz(lw}uﬁg hERERIceEs A s3Gesion of
intdrp@tiated-B8R).5 g\/B (IOEE&[ )nol)‘rWes aBied (cMhle)mlxtlEs( gragge regetion
rm)gtp%%l Vg(as.,hryateed{clc? reflux ov)ermght qﬂg mlxture was co(oll:'% 90 ro%%erﬂgegrature and
poured over ice and concentrated HCI was added. The mixture stirred for 30 min. and the
solid was collected by filtration (0.52 g, 79% yield).

Step B. To a stirred solution of the product from step A (40 mg, 0.08 mmol) in
DMF (5 mL) under nitrogen wés added hydrazine (11.7 mL, 0.242 mmol). The mixture
was heated to reflux overnight and monitored for disappearance of starting material by
HPLC. The reaction mixture was cooled to room temperature and concentrated in vacuo
to an oil. The product was purified by preparative HPLC to give the product as a tan solid
(22% vyield). "H NMR (DMSO-dg): 8 2.86 (m,2H), 3.02 (m, 2H), 3.14 (t, 2H), 341 (t,
2H), 3.82 (s, 3H), 4.85 (s, 2H), 6.85 (d, 1H), 6.91 (s, 1H), 7.59 (d, 1H), 7.94 (d, 1H), 8.19
(d, 1H), 8.26 (s, 1H), 8.34 (s, 1H), 10.86 (s, 1H), 11.78 (s, 1H); MS (ESI): m/e 451
M+1)*.

Example 10. The ester intermediate produced in step A Example 9, (110 mg, 0.222 mmol)
dissolved in DMF (3 mL) was placed in a sealed glass reaction tube. Methyl hydrazine
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Exanple 36. M5 (ESI): me 505 (M+l) + Exanple 37. This

conpound was prepared by sodi um borohydri de reduction
Wooosneatpd e 36. MS (ESI) mfe 439 (MHl) +. ExanpCBUSRI04/043160

Thi s conmpound was prepared8®y treating Exanple 37 with

TFA and triethylsilane in CH2A 2. M5 (ESI) nmle 423

(MH) +. Exanple 39: Bronp internediate 1-9 (68 ny,

0.139 mmol ), tributylstannyl dioxene (104 ng, 0.277

, |
o T P S AR S el oot it
heaﬂ}lﬂﬁﬁb 80 AE 96 tor Tirintieumnoasheateddo apomB raEr4taie ang the solvent
e m xt
remagl et eavBed o8 ol S aierods gidei e IR fL b EpRESitare
forrﬁ&{ ano?géfﬁﬁﬁﬁ% 19 St ”Phe%ﬁg '\A%@Z)%ﬁfledbﬁ%eparatlve TLC

ane afforded of a yell ow
chr@rﬁhﬂograph\ﬂk/& éﬂb‘/&@ldﬁ)ngcﬁ% Ilfffohe(n@ 1/ Ch}ep)rofogm@o give a|t|a.]} solte @8%

yieliing 'H BIMR (GMSg0° 2 BP0 268 Bejg grde 03 i 28, S 2m,

3.3 ES%B 4@5&5%&1?“ 846& 21% 15583((61 125069125 OB, 9. 60%!) 1Hj§/8 98 (d,
). Appr oxi mat el

1H)Exa@nﬂg1ﬂp S\mas(s,sﬁi{)r Bed (ﬁ drH)t ht.8s, H@DrMSa@Q?)I/} HHA Hg%éMéél)

to reflux for two hours with 40 ng potassi um carbonate
in 50 nL net hanohwater (25:1). The sol ution was

E E]ALT E@ QurfARREBe pAREEbY a Sinfilar nikbh gt iniExag Dl th
Xﬁ%@'g eﬁso utf@%iﬂgs c%gled go 0 OC?and E%e eing the

esteurfomhy step @oqme e @.259 tunbhraad Rdwdronysthuiidedrng ©¢Ssth Od 77

shed. w t.h t d
g oo OB 1 Rk DR G 458 et fer@lipclvent yas
ren{cfved lui'l)lacuz 13§v(1ﬁ§ an Ilzl)fd}lge éil @ha? w7a§ pltifie@bly prepadfivg TEC
chr()m,atogmphyapngﬂlc@kgpl lgsmggl.@% mretliapo /b:;hlcgofgogqq)to ggzes@algpv Sé)?ld (38

oS L SRR 1 P P e o 0,

3. 16"@] (2%1)”3)57 }\@HS 280! d§815 81@ (zHr) | pgm@y BHmo:s@wqmﬁip 418638l AH( 6.83

lorid

@ aHom Pb(s JHSaPhis, )1H5 76991(%951903 20 (d4]1Ha1 026 b (82 8l . 1H),
1190743 MRS Y ve 495 (M1

Synthesis of aldehyde intermediate I-5.

To a suspension of the indenocarbazole intermediate I-40 (8.0 g, 0.258 mol) in
acetonitrile (300 mL) at room temperature under nitrogen was added ethyl acrylate (4.19
mL, 0.387 mol) followed by 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) (1.93mL, 0.013
mol). After addition of DBU, the reaction changed colors from orange to green. The
reaction mixture was heated to reflux overnight. The mixture remained heterogeneous
throughout the course of the reaction and became dark in color. A small aliquot was
removed after 18 h and the solid was collected by filtration. "H NMR of the sample
showed no starting material remaining. The reaction mixture was cooled to room
temperature and the solid was collected by filtration. The solid was washed several times
with cold acetonitrile and dried in vacuo at 55 °C to yield a light orange solid (5.4 g, 78%
yield). '"HNMR (DMSO-dg): 8 9.72 (t, 3H, ] = 6. 8), 2.87 (m, 2H), 3.89 (q, 2H, J = 6.8),
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heated to 90 OC overnight. The DV was renoved at

reduced pressure and the residue dissolved in ethyl
wae@satrs3 washed Wi th sodi um bi carbonate, bri nBCT/E8Z004/043160

then dried over magnesi um $til fate. The dryi ng agent

was renmoved by filtration and the sol vent evaporated.

The product was purified by chromatography on silica

gel using ethyl acetate/hexanes (70%increasing to

443}@0@2%% (2581 A dyz)a% B@ﬁ % haGtioRs DM 301 mmmnm:% @,

once tra &'sol'id obtained was dried
11,30 083§, @r561@, Hay9st7 (WBLH) k= 263).(Tord el stiEaGSHSPANSIR, of the ester

inte-lg-;]@ig%pq%g %fj Efgﬁ\gg*rsl rﬁ%?rlﬁffgl}lgr@tg? gfyi n%hyqatﬁﬁ\ﬁ%% ngéwnnol) in
mﬁr\?gtm]e%if g%%)ﬁlenesghlogd 6@ EhL)Ghd t@uéik( @lb' mlS) was7a(ﬁ2cﬁ ﬂli‘r(IV) chloride

28(1H, ’s), 6.98 m, 4.
(959)g, 345 30 aBi(1 M soldudrm@zthbthyime Ghl egHA tey 4y ﬁﬂr@acng@ at room

remppRr, e SR RatatenRRrd S ARy 8P S GR1cD 1) e ftene

chlﬁﬁ% H13981efe GRRCERVE! eslieFGhouutl€Té BRGruderesidd, an edditional
rogenated on a Parr apparatus at 50 E)SI far

amiroa108 NTHE] capanlysmdutylmatvbmey! piber QP Wikpddpg The

resﬁl?e‘:d;/sl?}plgﬂqgjg)g\%agkﬁ%{]eﬁ% 1'er ﬁ%&%[telglg gﬁ% !rf(?elgtﬁ Qicf‘@l@er&@%vashed

with Mbldyl thethGXmelytiet THY bfude Qi & asasspenéquan admxmra of ethyl
simlar manner as Exanple 40 _usin i ate

acetatel (125ank) @dttétrata}fdwfnwmﬁnﬁé apd gw%ﬁ%e 'Iggl 4 fO%“?W%efat“re

o PRl 00 b SR EUBUTE M a0 vl

"H SVIRO E}QM@J@EP 54628 (tNBH) 2496 A2TD), 8. %GqAH{)Néréé (prB3pat 82-5.08
from le 45 b treatnent\Mtr1th8 prap

(me41é);t7r26p?145 ém, Eihﬁ;ﬁe(dzlﬁtl) V& Srifld Higd ?2!& 1§'8 §5§>ﬁ%,}ﬁ) 8.69 (s,

155 %098, Wi 1938 CMED: Mis m/e 439 M+1).

General procedure for cyclic acetals and thioacetal Examples 12-28.

A mixture of intermediate I-5 (0.2 g, 0.45 mmol), the diol or thiol (>4.5 mmol), p-
toluenesulfonic acid (0.13 g, 0.68 mmol) and amberlyst (1 g) in a mixture of 1-methyl-2-
pyrrolidinone (3 mL) and toluene (25 mL) was refluxed using Dean-Stark apparatus for 2
days and under argon atmosphere. The reaction mixture was filtered, washed with 1-
methyl-2-pyrrolidinone and THF then concentrated. The oily liquid was quenched with
aq. saturated NaHCOj3 solution and the solid was filtered, washed with water to provide
the crude material, which was purified by silica gel column chromatography to furnish
pure products. The product (1 mmol) was dissolved in THF (4 mL) and was added lithium
borohydride (5 mmol) (1M solution in THF) at 0 °C then stirred at room temperature for
14 h. The reaction was quenched with aqueous NaHCOj3 solution and extracted with ethyl
acetate (3 X 20 mL). The combined organic layers were washed with brine, dried and
concentrated to yield the crude product, which was purified by silica gel column

chromatography to provide pure product.
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Exanple 48. M5 mfe 559 (M+Hl) +. Exanple 49. Step A: To

a well-stirred suspension of internediate 1-13 (4.4 g,
w@2008063763) in a mxture of |-nethyl-2-pyrroliBCHOR®04/043160

(51 nL) and nethyl ene chl o¥dde (51 nlL) were added

sequentially triethylamne (2.99 g, 29.6 nmol), a

catal yti c anount of 4-(di nethyl am no)pyridine (0.2 g)

and acetic anhydride (3.04 g, 29.8 mmol) at room

= SRS FARRID IPtie i geoml oo s iau sos

4198t @%I},ﬂlﬁ @Ry, UBs-486 (eTry ¢ 1UBMH), §R0UsIRE)TRE29:45 @,
Wwas

I'ltered, washed with water and dr] [ )
ST 33100 (o 280 S 086 et 85 (5 LFDNRAS ¢ BB AL 6 1 S gy - 441
Ny 3H), 2.06-2.18 (m 2H), 4.06-4.16 (m 2H), 4,51
( ‘(@ 2H), 4.75-4.87 (m 2H), 4.92 (s, 2H), 7.27-7.78
(m 6H), 8.00 (d, IH, 854 (s, IH, 9.51 (d, 2H).

Exdmant 81 SpNMRODMEO-b) 51 Litohgo GreiiD: 4158 Bpofik A ¢ 210,
t 98 i : f }
FR R & ot SR b G e . 732755
(s, BT EES [N (#1)/)7.65hY SR i(che 2R 736 @, 119), B55n(eplH), 9¢48 (W 1H); MS m/e

solution in nethylene chloride) at roomtenperature.
455re+Heacti on was further stirred at roomtenperature

for 4 h and at 50 C for 45 min., then quenched the

reaction at roomtenperature with aqueous 2N HO (25
Exifhple 1WEEN)NR (DNVSOrd I 65: ek (5.HHDY 28 UndED), VAZRAE @ndH), 3.40-

t he aqueous | ayer was triturate i ?- byt t
3 Sirbmn D U 0ieR. To 4B, 46 (oaR b eI ar aEh ot O3 AD-AHE

| d fi 1; h A4 dvetiers @ng, 1YY INe! 1), 9.51

1%%%7@?’%?%%@3? ?2131’ ?%)’\gb?gh tﬁ’e crgde }pj)r odﬁti,ﬁj
(d,whi)c MSvasge 483 (M#tted with tbutyl methyl methyl ether

(20 m.) to afford product, (0.43 g, 81%yield,). 1H
NVR, (DMBO-de) d: 2.00 (s, 3H), 2.15-2.27 (m 2H),

Angid 1%; 43.485: (1S19- . 8611 00 @2 ki), 3.41-3.53
Exingl 1, TN, Ggha -5 o 8D B O S s
(mf ZED), BH2-3.87 G, 1), 4139) (s, B1H2.7s4.79 (m, 2H), 4.94 (s, 2H), 6.10 (s, 1H),
7.35-7.44 (m, 2H), 7.61-7.68 (m, 2H), 7.75 (d, 1H), 8.02 (s, 1H), 8.53 (s, 1H), 9.51 (d,
1H); MS m/e 469 (M+1). *

Example 16: MS m/e 529 (M+1).
Example 17: MS m/e 487 (M+1).
Example 18: MS m/e 609 (M+1).
Example 19: MS m/e 567 (M+1).
Example 20: MS m/e 511 (M+1).
Example 21: MS m/e 557 (M+1).
Example 22: MS m/e 515 (M+1).
Example 23: MS m/e 539 (M+1).
Example 24: MS m/e 497 (M+1).
Example 25: MS m/e 515 (M+1).
Example 26: MS m/e 473 (M+1).
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IH, 8.64 (s, IH, 9.51 (d, IH, 10.11 (s, IH; M

me 439 (M+l). Step C. A mixture of the product from
WGeL@s/08760. 7 g, 1.6 nmol ), Nmet hyl hydr oxyl am nBCT/HE004/043160

(1.06 g, 12.7 nmmol ), and s@di um carbonate (1.18 g,

11.1 mol ) in | -nmethyl-2-pyrrolidinone (13 nL) was

heated to 80 OC for 18h. The reacti onwas quenched wth

water (80 nL) at roomtenperature and the solid was

fil h ter d dried [
E lg%eﬁ SHe v wat er an ied to obtain
*Proad fd%% q91/oyl eld). 1H NVR, (DVSO d6) d: 2.01

Exe(rﬁple%‘l)MSZn/]:SlQZ(BD—lOm 2H), 3.82 (s, 3H), 4.10-4.13
(m 2H), 4.53 (s, 2H) 4.78-4.79 (m 2H), 4.91 (s, 2H),
7.39-7.44 (m 2H), 7.66-7.68 (d, IH), 7.79 (d, IH)),

EXMQ ng’go ggr%ngér(agell § @30&%3)50- Oﬁnﬁl%l)(lﬁg) llﬂ)ne (g t'.5 gﬁzLX was added O-

(tetmhgﬂmhm@fymh@ylmydmamno (A3smed). 284 mnlolg%% alzdltmc;wn was
and a -

s T BERS o o Pt H T St A P ver
the $ IR e&ﬁJCLcoéfé@é{i aﬁﬁrﬁﬁgéi t'“%;fj‘ﬁmyl s 406Nﬁ-1i @“‘MSDWB ESH, s),

he solid
8. 4@(1tﬂ @y %dL7(de)eﬁ8W1H1 dyyat &1 H; e . 7éfhPEGﬂ),t6)9};(ﬂHvs)dé SeAlE, d),

5 358, shdHok e - THOM 3 % 60l b o FoGH . §fLEf #0330, m,
| 0 +
275K RPIPLD, s 0 e A gl 1, e
Exan'ple 49 (0.195 g, 0.34 mmol ) in tetrahydrofuran (1

Exmaplsg%gé" FormmarRpReTRR oh et Oh bty A8 Td g o

Lt oo
e

co?ﬁmiﬂg%h{ﬁxamlpicehlﬁﬁ c@ﬂb@naﬁg (258% §.22 nuhol, REDnilhe sg4ture is stirred
51: A

for, hakgn alloed B § 0°65 SRS Sy aBp PP
aj:ga8naT‘ %y b%h% (ffﬁy e @Qéﬁ RuladLAORE folw i toWBsmheAb&dture with

cry onltrl e was renoved under
stu\fﬁ? Loy Bnadhd atnﬂl theq rcudceenp‘atedu The wessdysurasfdissdlvied im gthiybacetate,

waplpqgldglglli {’ng%r gg(% o@nx?et %%@5 ?)pé] Iééjgn%?;ﬁgll sl?lltta{é, file&ad ang evaporated. The
sample was dissolved in DMF, suspended on silica gel, concentrated and then
chromatographed on silica gel with methanol/methylene (95/5 increasing to 9/1). The
fractions containing product were concentrated and then the residue triturated with ether,
collected and dried. 'H NMR (DMSO-ds) & 8.40(1H, s), 7.95(1H, s), 7.85(1H, d),
7.72(1H, d), 7.50(1H, d), 7.29(1H, m), 6.90(1H, s), 6.75(1H, d), 4.98(1H, m), 4.78(2H, s),
4.65(3H, m), 4.25(2H, d), 3.83(3H, m), 3.32(1H, m), 2.75(2H, m), 1.30(6H, d) MS m/e =
481 (M+1)"

Example 31. To a stirred solution of intermediate I-8 (3.46 g, 7.1 mmol) in DMF (30 mL)
under nitrogen was added vinyl tributyltin (3.11 mL, 0.0113 mol) and
dichlorobis(triphenylphosphine)-palladium (0.49 g, 0.00071 mol). The mixture was
heated at reflux overnight then cooled to room temperature, filtered through celite and

concentrated in vacuo to a dark oil. This oil was triturated with ether and the resulting
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product was suspended in tetrahydrofuran (2 nL) and

treated with nmethanolic amonia (15 nL) then heated to
w(Q@2008@6¥763 24 hour. Met hanol was renoved under POETHN2003/043160

and the crude material was9urified by silica ge

col um chr omat ography to obtain product (25 ng, 18%

yield). M5 me 479 (MH ). General procedure for

Exanpl es 52-53. A m xture of phenol internediate 1-14

prediRile Wi Bbiidcred SREARA B, (sl e P doragh Uri A 0988 hexancy

ethﬁtajcétmottl ag tmmm;ﬂ anqaeueau 00%) fooglvda deljow Tl @ g/,éﬂ% Webd). MS
evaporated a t d f
(ESHY EHOBRS (Merdn s siepaiatiiion of s oiiiph O30 ibss ppmol in THE

(10 a@%ﬁg dJHg thf@ﬁﬂc{af‘g%%eﬁ has AR saketidxade $¥85 mL, 0.855

the SO he residue was triturated
mml 011 Méwlami) aad @ytifiee (0.65 ndt, 6% maml)e LheEraghipn anikture was

sthqg)a%@%g%éergﬁ%o eg‘ué}g ]Iga'el}lrlu u 9\'}//_%%}6&?[%:(1 &/ﬂt’h‘)qgetgflglée chloride
ancf@ash}k_&"lnl1th7a§lglgods@od1luﬁ) b1chb3r’1‘ztté Hﬁ)l}lﬁbn gh%@rgéﬂﬁb pi'rbse \Vas]fﬁled over
magtesivdiylfaRe, 6Btefad, ami—goncg_ntglec{n o, vag)}q; to eEyeg}pﬁ,\( g)hglgvhlg}swas

pur(r%ed qn_fifasﬁwtrlig%?‘l:a(t%gHraP NR é)iv%%ge? ég é v?gbja }Q%\ é/‘;ﬁ %1!1 '(@ ??—@ P yield).
MS7 EXD): (ng’e SLI%'XMJ?_*E ord zdstlrfdd) susﬁen@iﬂ)n(cﬁ ;}1712 Hijo] (8B g, Q 151 mmol) in
ber(zm;le q&-mL) wapgdded 1, H)arquy@@gaquq_ézts 931%%00 %(59 m?rﬁ)l) P 9rhe
reaistmr}s tlare av@s hfg:tfg ]at %ﬁux% ni é@f g{elﬂ%bﬁid% TG fb?npmature The

O as suspensit on of
sol P R irérhevateidivate th-give( a?taﬂéoljd tteit Has tritotajed withhwatee ared

collepteddltations ‘BiIonre PRiked B PERRHER) B aShy P arCEREg on
s1hg% g%l r&?} %réaﬂ‘;{eﬁll%}{ ﬁﬁ')?&fbf}g d&%f% WifhYes sora(E% ty&lq') "H NMR

en coo 0 room tenperatureé
(DVBEEH)OE 2BV RHYE2S @ohB)d3 82 (v,8¢003.8F ia, 24d), |4d35v(@52H) 4.64

di ssolved i n ethyl t at d
(. BFp b Bolaadid), Ak or1 B b s HED: SrhE Corn G £ ol Tk (@ 38D,
763 1AL Y ([ARHRLT 9O, 1H), 8.12 (s, 1H), 8.46 (s, 1H), MS (ESD): m/e 575
(M+1)", 597 (M+Na)".

Example 32. To a stirred suspension of aluminum chloride (0.23 g, 1.76 mmol) in 1,2-
dichloroethane (5 mL) at room temperature under nitrogen was added 3-
oxabicyclo[3.1.0]hexane-2,4-dione (0.19 g, 1.76 mmol) in 1,2-dichloroethane (3 mL).

The mixture gradually became homogeneous and a suspension of I-4 (0.25 g, 0.705 mmol)
in 1,2-dichloroethane (3 mlL) was added. The reaction mixture was heated to 60 °C
overnight. Additional acylating agent (2 equivalents) was prepared and added to the
reaction mixture. The mixture continued to be heated at 60 °C for an additional hour. The
mixture was poured over ice and concentrated HCI was added. The resulting precipitate
was collected by filtration and purified by preparative TLC chromatography on silica gel
using 10% methanol/chloroform to give a yellowish-tan solid (70% yield). TH NMR
(DMSO-dg): & 1.24 (m, 1H), 1.58 (m, 1H), 2.31 (m, 1H), 2.41 (m, 1H), 2.86 (m, 2H), 3.03
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sulfate, filtered and concentrated in vacuo to give
the product (4.44 g). The product (2.28 g, 3.7 mol)
woa®spbaeed in a schl enk tube along with PCT/US2004/043160
di chl or obi stri phenyl phosphi9se pal | adi um (210 ng, 0.3
mol ), triethylamne (1 nL) and 2-net hoxyet hanol (100
mL) . Carbon nonoxi de was added and the tube was seal ed
and heated to 150 OC. After 4 h, additional carbon
24 S0 i nge, 1913 (d, 1H),
om BE L5 ortP FEERF 200 B TL S02 (FRED! TP, LR (G 1ED
8.20 @B H) 09145 (sTeHOSf 8.82H(sh 1 HY,He.0%i (xt Lie MEJESDoméd4@o(Mvbm 489
tenperature and filtered through celite. The celite
(M+¥®) washed with THF and the filtrate concentrated in
vacuo. The solid was purified by flash chromatography
on silica gel to give product. Preparation of acid: To
Exanpsléd 33-86 weod pieparad ofing steegenérhl mgthod. of Bxamplsohd:

t enper at ur s ad i.thi um hydroxide (3 equiv.) in
EXW%%’(M%EE%H@&%Q%M‘*&& m xture was heated to 60 OC
EX%&PS%&@MS'@E@: /& Loy VIS cool ed to roomtenperature,

Tuted w

et hyl acet at e, and washed with 10% HO and
Example85. NISg(ESTyare 479N was dri ed over magnesi um

sul f filtered entrated in vacuo to
EX*HPUB%?MS S%)Eg%’%ﬁi%é&ggg (MH) +. To a stirred

solution of acid (1 equiv.) in benzene was added

triethylamne (1.96 equiv.) followed

, by .. .
Exatinplh 8y This sepipevnd wagprapared by sediymyborehydride spetion of Example
| S 40 reflux for 3 h. The amne (2 nl)
36'%%3% eardfgsﬁglg'q?ﬁ xture cooled to roomtenperature.
The reaction solvent was renoved in vacuo | eaving an
oil. The material was purifjied b epar.ative e
Examnple 38t Shis spmposnd Was prepargd LY frep %fﬁnple 57 WPt Ena
: | of Heves vt Debenzyl ation was
tneﬁ%%?féﬁgaeﬁéi%@gpl agi um(hyd?oxi de in net hanol
with catal ytic concentrated HC under 50 psi hydrogen

b 3 SametBhf o EESeS 8 o'y, ARG FAcithe os
m%EpnéqE lﬂ%fléq’ ag%ﬂ%%ﬁr)ﬁh%@blﬁs%ﬁ%’%aﬁ%@;@ (gclggn?(ﬁg%)) \ileraﬁ'omblned
in 2 nfi2arhydrishN, Nadis@thyiforapide 3ng hegtag a3 °C iprds by rhhe mixture
wag coﬁceﬁt'ert%d g)%fo 700 myg silica and applied to a bed of silica. Medium pressure
liquid chromatography employing a gradient of 1-3% methanol:dichloromethane afforded
47 mg of a yellow solid. NMR (DMSO-dg) 89.55 (d, 1H), 8.6 (s, 1H), 7.95 (s, 1H), 7.6-
7.75 (m, 3H), 7.3-7.45 (m, 2H), 7.05 (s, 1H), 5.0 (s, 2H), 4.75 (t, 2H), 4.58 (s, 2H), 4.3 (br
s, 2H), 4,15 (m, 4H), 2.15 (m, 2H), 2.05 (s, 3H). MS (ES+): 495 (M+1).

Example 40: Approximately 40 mg of Example 39 was stirred for three hours and then
heated to reflux for two hours with 40 mg potassium carbonate in 50 mL methanol:water
(25:1). The solution was concentrated to approximately 5 mL. 10 mL water was added
and the solution was cooled to 0 °C and the product collected by filtration. The white-
yellow solid was washed with water and dried in vacuo to afford 28 mg of the product.

NMR (DMSO-ds) 8 9.55 (d, 1H), 8.6 (s, 1H), 7.95 (s, 1H), 7.6-7.75 (m, 3H), 7.35-7.5 (m,
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2H), 6.06 (m IH), 6.80 (d, IH), 6.89 (s, IH, 7.41
(d, IH, 7.58 (d, IH, 7.91 (d, IH), 8.08 (s, IH,
W@ 2®2/06x63 2H) . Exanpl e 55. (92%vyiel d) 1H NVR POMBS004/043160
6): d 2.75 (m 2H), 3.30 (# 2H), 3.75 (s, 6H), 3.80
(m oH), 3.81 (s, 3H), 4.30 (d, 2H), 4.35 (s, 2H),
62 (s, 2H), 4.78 (m 2H), 6.26 (s, IH), 3.39 (s,

6.49 (t, IH), 6.69 (s, IH, 6.82 (d, IH), 6. 90
2H§7§ 103 (EDJH)A%%S(S ﬁ?gﬂ?)nﬁbr 2% m} 3,22111) 435 J(Hr iQH&,ﬁ(‘.ﬂJ (br s, 2H),
3.55 thr.s, BEAS.( &n, 2TH) . Exarrple 56. I\/IS (ESI) me 630 (M)

+. Exanple 57. (52%vyield) 1H NVR (DVMBO-d): d. 2.75
(m 2H), 3.74 (s, 6H), 3.29 (m 2H), 3.82 (s, 5H),
Ex%‘iﬁé 4& n@? Oaz?jébked‘%e ok &bezb'ﬂ)mo“lﬁ)@%né&ateaﬂ)ﬂ (50 083 O(IU9 mmol) in

DMmla AH) wad adnbd(m(t@ﬂ)anylph@h(nmpamaglum(ﬁ)ggﬂ(ng?ie (411_];1g %.005

mmqlDS mgaf@@r;%z (tppytylsga@z ) 6-dm)dro- 184]1411(“)9(111 (ﬁg@%&)%s mmol) and
heag%i to go%ﬁo%&?ﬂ}gmb }%HMDW' Waﬁs r@é@v/éd’ éit%&ﬁced i;i‘d:sﬁﬁ‘@aﬁ@ﬂﬁ@mdue

(m 2 3.70
dlsédIVedZiH)e;thyiB a&ﬁaté:swaéhbbi with, S@Glu(rnblczn?apnatq, brigie( gn':? theyy dried over
5.75 (s,

magpﬁsmn? s@@at? 6{’ helq;ymg %gﬁrg v{% rex}l%ed lgr fé]ﬁraf%n atﬁ_@% ﬁgent
eva{p’gﬁltéd '{F gptré@&t M ).mfied E%@l'ﬁﬁhﬁto%?apkﬁ ofi sKlidar g2l ofing ethyl

I'nt er me
acel?a:té/ﬁemi §/7|0|‘7dm¢9®61®€(§®1 é@g% el 8cret#g) ”Eheof@@tlﬁﬁmntammg product

weigggongEt s A Ry Rar B gEs S°C P fe Rk

(m %Hp mL of xylene was refluxed under argon for 72 hour
e reaction was nonitored by HPLC. The reaction was
diluted with CH2Cl1 2, filtered through cellte and

washe Lth CH2C Th t
ExfmglegodhisCopuprEd 8 BypRs F S afane i oabidts litine
br&ﬁ&%@erh{édﬁee(pnﬁ HONPIROMMS O - &’6)51199(1(51,%%9 Zﬁ(thé) 8.41(1H, s),
- cyano- 8- f | uor o- 2- 11vr]arol idin

7. 9122111,311)1.7@@@@4 8 zhﬁi%@émpﬁ 40263 R th 3R @ R 5 1Q4H,

50858 5 13§ hde b5 Vb BRL Er - VB!

Example 43. To intermediate I-12 (100 mg) in DMF (1 mL) was added palladium
hydroxide (5 mg) and one drop of concentrated HCI. The reaction mixture was
hydrogenated on a Parr apparatus at 50 psi for 5 hours. The catalyst was removed by
filtration and the solvent concentrated in vacuo. The solid obtained was triturated with

ether, collected and dried. MS m/e 496 (M+1)*.

Example 44. This compound was prepared in a similar manner as Example 40 using

intermediate 1-9 and 1,2,5,6-tetrahydropyridine-4-boronic acid. MS m/e 450 M+1)*.

Example 45. This compound was prepared from Example 44 by hydrogenation over
palladium on carbon. MS m/e 452 M+D".
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452 me (MH . A mxture of cyanoester internediate

(6 nmg, 0.013 mmol ), Raney-Ni (20 ng) in 1.5 nL of DWMF
w@r@s063763 N of MeOH was hydrogenat ed under 50P@BUSH484/043160

on a Parr apparatus for 1 Week at room tenperature.

The reaction was nonitored by HPLC. The catal yst was

renmoved by filtration and the solvent concentrated to

afford 3.5 ng (66% of the product |actam M5 nme 412

Exa{-anZe )56 s welABh e ﬁosrﬁi 18148 b9inchfhiet Wi 6 Gopkoddate

esl um car bonate (88 ny,
elecﬁ@i)hﬂlen 2 0 nL of CH3CN was added cycl opentyl bromni de

(8.0 uL, 2.0 der N2. After stirred at 70 OC for
Exapmple S Wﬁégﬂ{&ﬁg e was diluted with CHC 2 and

Exa%{ﬁlé@f ads L ey@hvigelt te and concentrated. Purification
reparative TLC plate with CH2O 2MeCH af forded the

Exammawamsm/%ﬁ@(mm MS: 467 mle (Mtl) +. General
- Vet hg?s for Synthesis of Exanples 61-67. Method A: To
xanfe 42-ur e of hydroxy internediate (0.2 mmol),

POt @SS AU oI QR HRirted shspEhsidd: of istEmhediate I-13 (4.4 g, 11.9 mmol) in a
i V-tetrabutyl ammoni um brom de (0.1 eq), cesi

mixiyre loﬁ%rd@hﬂyz}pm@lctl@or@q(ﬁlaﬂd) d Iﬂﬁhﬂﬁn%&ﬂ%ﬁl%gé my) werg added

R e e R T A

4- ((ﬁﬁleﬁgllegﬁfnf))@gnaﬂm @210 uné acdtidenhpdrdei (8 m)4rg, 29.8rmemabsit room
diluted with CH3CN and filtered throu celite
tem@olrablént AdieeHo hqure APELEMREL TP e Eclpn Waiﬁwge‘gWHh water

(15§\:a H?Lr cand 1 tﬁeﬁ}@feﬁé RBEAG W8 ger%\{\eé'd @Wbﬁ@ ik fs8ti@ was filtered,

prepar ative ate or
washe sitie \batzleetndctmlewm pr@&mraam (BHS@& pOfodeeld). HE NI, (RNSO-ds)

products. Metho B: m xt ur y
5: 20k 65 3¢HH|2£69248)(12’ I4)O6a4wél6é@s 4&@%@ 476484y #D:
495 o A 2 TR e a R SO E g 5 R R TR,

St i Sie®: dlo HReIBErEA Juepenbibn i thoprodyct tfiven s tUOS gvals21 mmol)

diluted with CH3CN flltered£go celite an
andelshioramethyl MR a5 haOviad 4P PN ik PR Greene
o1 @? C&ﬁr)t J}ld"i’gfuﬁﬁe gj';;glrgwaE Qd&é\ﬂedn(mgdﬂﬁfﬁidé@%qlg 9t18.mmol), (1

1 on tive TLC plate or
M solution in methylene chlonde) at room temperature. The reaction was further stirred at

room temperature for 4 h and at 50 ° C for 45 min., then quenched the reaction at room
temperature with aqueous 2N HCI (25 mL). Methylene chloride was removed under
vacuum and the aqueous layer was triturated with z-butylmethyl methyl ether (30 mL) at
room temperature for 14 h. The solid was filtered, washed with water and ¢-butylmethyl
methyl ether then dried to obtain the crude product, which was triturated with ¢-
butylmethyl methyl ether (20 mL) to afford product, (0.43 g, 81% yield,). "H NMR,
(DMSO-dg) §: 2.00 (s, 3H), 2.15-2.27 (m, 2H), 4.10-4.16 (m, 2H), 4.48 (s, 2H), 4.76-4.90
(m, 2H), 4.95 (s, 2H), 7.33-7.45 (m, 2H), 7.64 (d, 1H), 7.89 (d, 1H), 8.04 (d, 1H), 8.51 (s,
1H), 8.64 (s, 1H), 9.51 (d, 1H), 10.11 (s, 1H); MS: m/e 439 (M+1).

Step C: A mixture of the product from step B (0.7 g, 1.6 mmol), N-
methylhydroxylamine. HCI (1.06 g, 12.7 mmol), and sodium carbonate (1.18 g, 11.1
mmol) in 1-methyl-2-pyrrolidinone (13 mL) was heated to 80 °C for 18h. The reaction
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crystallization with CH2C 2/ MeOH af f orded t he desired
product. Method C. To a m xture of hydroxy

WO piosjoses ate (0.1 nmol), sodi um hydroxi de (1. BCES)004/043160
and i V-tetrabutyl anmoni um Bsonm de (0.1 eq) in 0.5 nL
of CH2A 2 and 0.5 nL of water was added the
appropriate al kyl brom de under N2. After the mxture
vvas stirred at roomtenperature for 14-72 hours, the

WaSV%J. ﬁ&@%%@&%&% SSr o dﬁ%’&ﬁﬁf%fr@ﬁ:ﬁﬁu@ﬁl@d theoli @ $iadl tiedSwashed

ried over nmagnesi um sul fate.
witlPWiatd iaatiied dobtan epatuat (V68 F190%iatd. W NMESHDMSO-dg) 8: 2.01

d
(s, ﬁﬁéﬁ%@mnﬁ{ﬁg@%' ¢ ﬁ;&%ﬁgf% 0% ggﬂgﬁ) sggs g@‘% 78-4.79 (m,
r 4 L t T
2H ﬁ@&@g@? b 3)*% g{%&g Ozb;i) K/fés% 7.6¢ GDIEH nz Z@Ed L}ﬁ)(sl@(%sl\/& 1831,
1H)6% 59Ne! 1191 9456 (pHEDD. sm@gﬂ @hdiHayMSomée(%S i( ilble 40
I\/S Stm)ﬁ 2% 1?[}1 %q\g% {L% érogil{gt%ﬁeg ﬁ%%%}&%lﬁarﬂdoa{? acetate

Dl t
par g%t 1 W@@;ﬁ%@i&g ) W& HHa%@_; to 3?% P%;fcirgzog h and the ally!

acetﬁ’t@wéBFennﬂx&d(uN&eNabaeulﬁﬁaﬁbb ecabion wes hernchrednih @&{atef (]fé mL) and

d.d
el R G A DON NEGH: 1 o P e et i
wa rgué% Wi a (VYR offs@dmRldgofBian (MVeilhashdAlicthyletatr (210 &) to
and 4-brono-I|, 7-di et hoxy-heptane; 24 hr at 80 0C

furpiskefanmpladd OL08 g, 60% Weldh M§ oi@668MHlel d 3% Ms:
me 571 me (MHl) + Exanple 66 and Exanple 67. Method
A, phenol 1-19 and cycl opentyl brom de; 20 hr at 50

E 1e30e 8 a1V &irted SoluliofoMECkin} 1@4@%490:192 0yt ehrdol) in
X%pr%ole RN A Ve 490 nf 6 ( MrNa) gy )!

tetipRpdpfurm(L4BL,) g a@wmgthano@f&m@% {5 it Weaesipa p 80 °C for
ension . Q
1 T RSl S RPN GAR L i 928 by, e
solﬁt ﬁ@g hneret hoayipd apthaisthyl etiien ahd dri¢dtc3a8vide ExampB28) (89 mg,
The m xture Sr adual | y becane honobgeneous and a

53%&9@%&\45@61484 frediate 1-13 (0.32 g, 0.00087 nol)
in 1,2-dichloroethane (4 nL) was added. The

Example 51: A mixture of the product from step C, Example 49 (0.171 g, 0.364 mmol)
and acrylonitrile (5 mL) in 1-methyl-2-pyrrolidinone (1 mL) was heated to 100 °C for 14
h. Acrylonitrile was removed under vacuum and the crude product was purified by silica
gel column chromatography to obtain the required product (0.150 g, 79% yield). The
product was suspended in tetrahydrofuran (2 mL) and treated with methanolic ammonia
(15 mL) then heated to 70 °C for 24 hour. Methanol was removed under vacuum and the
crude material was purified by silica gel column chromatography to obtain product (25
mg, 18% yield). MS: m/e 479 (M+1).

General procedure for Examples 52-53.
A mixture of phenol intermediate I-14 (0.05 mmol.), isocyanate (0.05 mmol),
cesium hydrogen carbonate (0.5 mg) and tetrahydrofuran (0.5 mL) was stirred at room

temperature for 1 day. The solvent was evaporated and the residue stirred for 8 hours with
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m xture was heated to reflux overnight. Additional
acylating agent (1 equiv.) was prepared and added to

WO b@spexies i on m xture. After heating an additiBEEUSB0H43160
the nmixture was cooled to Pdom tenperature. The
reaction m xture was poured over ice, concentrated HC
was added along with additional nethylene chloride.
The m xture was stirred for 30 m nutes then extracted

ethﬁnr?aggye AR glkl'l wﬁcetgﬂé'“ﬁa‘g 1O%EVedBRUARPbitLS thd ﬂfe%queous

oncentrate cuo to give a tan solid (0.41 g,
soluffowaseledinted from the selidedl }mbmduwwaamtﬂﬂﬁ@dab‘&@ethaml and the

compound (100 ng, 0.167 mmol) in THEVH2O (4 nL, 3:1
progiess callRférfl- sodi um bor ohydri de (12.6 ng, 0.334 mmol) ?n

one portion. The m xture was stirred at room
tenperature overnight. The reaction sol vent

Exa[rrﬁpfle‘ﬁg d(7|9%j NS di/e 566 AVI+iat ENMRsRM8O s 160 és flﬁas& 34 (s, 1H),
e resu I N

o 10 KGR E LR 1AL 5 L83, ) ESEAE, 134 6. 90
H)gl(%%o t%ig} VS PRUETICHOO (RL DY, 2083Y(t. NS 266 ¢8R ngJ 1.3E{hHGH).

_ _ ol / chloroform as the devel opi nhg sol vent
yielding a white solid (52 ng, 52%yvyield). M5 (ESI):

9 /
Exprdage: Mzsat OF T4 NNGR FOMU Pty IEE SERR AR s.30 ¢
1HRigt T@e MHYYers6 PEd el), S (ummydrsod(el 1H) ﬁg33 ((a W5 Tnifold) 2H), 6.86
I'n one portion. The mxture was stirr
(s, LF).16.8 (dy 17 Tnes 2 RSt d F obdp ﬂ«é@ﬁﬂ fagfa Tepra.00 ¢ 2m,
‘m xture was dil uted th
2'%%%&@%%@@@1% " and vvashedsvvilthuvvgt e\rM. The organic
| ayer was dried over magnesiumsulfate, filtered and
concentrated in vacu QW S

B i

2. QL? é’l dﬁ%lﬂw&/@ﬁ%@@@ RN fS%H) &l@azcﬁileg@rtoﬁﬁ%sulfomc

ac1a (B 89 @n®. 217 Irl)moB aﬁd4,(4é—,dlt5¢ﬂ)1g)x3®eﬁﬂhy@ml (3 B 227 ﬁgmpﬁ%)z E]";ue reaction

rmgqq;elwass ]@t erI]_Bx fo%j%?zt cqo%%to%%%‘%%perfuﬂ? ’ék?e’zlrsacuon
solvBt véz'éb_;elzmgv%m(v%cué Hi‘he id3IvdskhiRorled in éthlyl advfatd &fdl washed with

Exanpl e 69. To a_ suspensi on of
socahmrblmhmrtalud wvatetend Oring. Ghe argauicphaie) wasdriednver magnesium

sulg;ﬁ% g];qr%gar(cgc_opgérgl’ra?g'fi) ig ga%ﬁiﬁ g?\gle e %rcgdu'g[s@hfyéi SUCBhIOduct (2.28
g, 3.7 mmol) was placed in a schlenk tube along with dichlorobistriphenylphosphine
palladium (210 mg, 0.3 mmol), triethylamine (1 mL) and 2-methoxyethanol (100 mL).
Carbon monoxide was added and the tube was sealed and heated to 150 °C. After4h,
additional carbon monoxide was added and the mixture continued to be heated. This was
repeated one more time. After a total reaction time of 24 h, the mixture was cooled to
room temperature and filtered through celite. The celite was washed with THF and the
filtrate concentrated in vacuo. The solid was purified by flash chromatography on silica
gel to give product.

Preparation of acid: To a stirred solution of ester (1 equiv.) at room temperature
was added lithium hydroxide (3 equiv.) in one portion. The reaction mixture was heated

to 60 °C for 48 h. The mixture was cooled to room temperature, diluted with ethyl acetate,
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The m xture was stirred for 20 mn. and a suspensi on
of internediate 1-4 (0.22 g, 9.88 mol ) in

wa2@s663763 or oet hane (4 L) was added. The m xtRPCEUSES4/043160
heated to 70 OC in an oil B&th overnight. Additiona

acyl ating agent (2 equiv.) was added and the conti nued
to be heated for 1 h. The reaction m xture was cool ed
to roomtenperature and poured over ice. Concentrated

3 d i Dbt wasf @fcRler Hagnesi
ol R REH e ik gt i oo
sulfef, Ahergd a8 ondentratpd iMBICHES prodmgte MSBESDanje 687 fd+3)". Toa

s S gy ) e Y Sa R RSB B8 ol P

i L T R A

reflueéatd mnThe ahined?2 hedamas asidodiayd dadniviugoeenied ©\zep tpRerature.
of gas s observed. .,The m xture was ' . :
The teAEmomear ¥ oy temnayed ihsacha Sty ME5 v hid MERa® whitied by

prei)ﬁaﬁf@ézﬁlgtelcﬁﬁ%ﬁaﬁg 1@{)})’3%15 §¥icd bdlMsinkl5% fetimnwkchloroform to give I-

rirturated wt %re hyl ene chl ori de/ methanol and the

16.sDebenzyletidrewasaccopplishad usinaprlladie kylrprdegsmeihanelivath
_ ti I h Kok Oha 1.
e e g A S v S
(ESI): me 497 (MH) +. To a stirred solution of the

previ ous product (180 ng, 0.362 1) jp THF (5 nl)
Examples 5h8 msgepreneisd 4888 dntPWfﬁiil%?ﬁmIgg? thi/gm de (1.45 mi,

1.45 mol) dropwi se. The mi xture stirred at room
tenperature for 4 h. The m xture was cool ed and
ExStHsBshed 19 §iblapaHeVRDMS OLd:):ed ol 2+41i30r(m SE) ab S, 1H), 1.73

observed. After stirring at roomt er.at ur or
(mi D, 186t Pbb. 87 (EreEast EabBcs P (hegid Lot r?'&l]}aj:% s,
| §€s Alrhde ¥b! . tgha i 1EN®.08 @4 191), 8.08
2SR 05 VTR 0T 48 G, g enesn iy
(s,@H?,F@J?ﬁ!',EH),pI ate chromat ography on silica gel using
10% net

anol /chloroformto give a tan solid (90.3 ng,
53%vyield). Ms (ESI): me 471 (MH) +. To a stirred

sSus i of . t.h Vi d
ExpiB R0 i B PR M ORI A 7S 4, 289), SBED TR TS G,
GHY) 3.?@913!2}1\}@.3.8&{3,%{); 430 IR 8i(s; 28D 4162 €, 3H 4.79(108%1), 6.26
(5. 1D, 339 (5. TFD, 6.49 (& 1HD), 6.69 (5. 1H), 6.82 (d, 1HD), 6.90 (s, 1H), 695 (d, 4,
7.01 (m, 25), 7.14 (d, 3H), 7.19 (d, 4H), 7.58 (m, 2H), 7.73 (s, LH), 7.90 (d, 1H), 8.48 (s,

1H).
Example 56. MS (EST) m/e 630 (M+1)".

Example 57. (52% yield) 'H NMR (DMSO-d): 8. 2.75 (m, 2H), 3.74 (s, 6H), 3.29 (m,
2H), 3.82 (s, 5H), 3.84 (m, 2H), 4.36 (s, 2H), 4.65 (s, 2H), 4.83 (m, 2H), 6.70 (s, 1H), 6.84
(d, 1H), 6.91 (s, 1H), 6.96 (d, 4H), 7.01 (m, 2H), 7.15 (m, 4H), 7.22 (d, 4H), 7.32 (s, 1H),
7.67 (s, 1H), 7.70 (d, 1H), 7.80 (d, 1H), 7.91 (d, 1H), 8.04 (s, 1H), 10.1 (s, 1H).
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was stirred at roomtenperature for 4 h. The reaction
sol vent was renoved in vacuo |eaving a tan-brown solid

wapioshesmes purified by preparative plate chrone€DYszH0HNg43160
on silica gel using 5% net#anol /chloroformto give a
tan solid (28 ng, 74%yield). 1H NVR(DVMSO-d6): d 1.19
(d, 6H, 1.73 (t, IH, 2.18 (m IH, 2.84 (m 2H,
3.01 (m 2H), 3.59 (d, IH), 3.75 (d, IH), 3.82 (s,

Exa(ngr?lé péohg%x,g% l%Bl)vn Fﬁg&@%lei 1H§ﬂ§1§ (ﬁﬁdsbgs) g) 189 (1, 6HD),
2.7%%9%11(%}13 4'0"@11 280) 387 6m, 218, 3.821(s 5HHY, 4.601(H) ,‘ZHM@ TESL PH), 5.75 (s,

DH 6 GOH A SR D OREa el 7 SOLa D, B STty & 3845 15 MS
(E%(Stl SQSWEEUU on of the acyl internmediate from

15 g, 0.31 mmol) in THF/ H20 (3:1, 8 nl)
under nitrogen was added sodi um borohydri de (47 ny,

1.24 |
Iy TR I SR TA S SUR T LY B o e e
Pd(rg H@%?R&%@%@é)z Q)g’?fxﬁl 8lobs mihsD), 'IQ@BUEQ@ | OLX D048 IBH), sodium

an ice bath and nmethanol was added
r-biibRide Y14.0 1616 mmbk ané aytrolidine Tifeuly, Salct mmelsiv 2/ mL of xylene

e P S L A e

rea&&cﬁ{ﬁasc &%@'&/RE CaRbY,, fiteldlthioagl edlite! shdg ashRUowith CH2C12 The
ano oroformto give the product (25 ng

solydne vach)s coﬂddntxhﬁ?)r(aydsti:cjp@)ductcpm figd bydlask p])rorr;gtqgga;(}y us1ng 70%

Etcf,ggl anqlt(oggoylggd Eé) éﬁ%) %ﬁﬁm ?—%}'9@0-&-@ %d*% lyEBoﬁam- yl-

12 @3»?1913@0 11#11)1,1 #hadRddnd[2, L H)pheRarfibrenel5- daHl)o,xyBc @é’td(eshyl ester. MS:

0 (s, IH), 8.44 (s, IH, 11,69 (s

451 B oM Hai e gFtureNf cyanoestex axpmesdice (OrRe<0- )hﬁ%ﬁag%Nl (20
P N M o on

Pa%%ﬁpz&h’t%_@ eirdededkmt Toth téidgdrfturd. , TH: rmact@nobvasmbmwmcbbsoHPLc

The gatelye Weemous By RN R DA FosemA G P 5> me

P R ST e e ver e
extracted with ethyl

Example 60. A mixture of intermediate I-14 (16.5 mg, 0.041 mmol) and cesium carbonate

(88 mg, 1.1 eq) in 2.0 mL of CH3CN was added cyclopentyl bromide (8.0 uL, 2.0 eq.)

under N,. After stirred at 70 °C for 24 hours, the mixture was diluted with CH,Cl, and

filtered through celite and concentrated. Purification by preparative TLC plate with

CH,Cl1,/MeOH afforded the product (4.0 mg, 23%); MS: 467 m/e (M-+1)*.

General Methods for Synthesis of Examples 61-67.

Method A: To a mixture of hydroxy 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 CH;CN was added the appropriate alkyl bromide or alkyl
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
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acetate, dried over magnesiumsul fate, filtered, and
concentrated in vacuo to a white solid. The solid was

W@ osH6363 by preparative plate chronat ography POT/E51000643160
gel using 5% net hanol/ chl tof ormto give an off-white
solid (12 ng, 18%yield). 1H NVR (DMSQd b): d 2.37 (m
2H), 2.64-2.80 (m 4H), 2.84 (m 2H), 3.02 (m 2H),
3.82 (s, 3H), 4.71 (m 2H), 4.82 (s, 2H), 5.71 (t,

resi{i@ WP%h%u?tP?ci %éth @qu n%q%&gf)d %vgﬂwsl/azbe%g Qigigd bgar’ rle feSium sulfate.
Purikikat{of By ptephiatiMSTLESJte onteysthB&raidvr Mthg}@élme@ afforded the

Thi s conmpound was prepared using the general procedure
desirest pRBFH! e 70 using 3, 3-di methyl glutaric anhydride.

M5 (ESI): nle 481(Mtl) +. Exanple 73. Prepared by

reaction of Exanple 72 with ethyl iodide and cesium
MegtBNas & miktuacet lodiaxyi inermhBaeESR)mmal)eng gegiwm| carbenate (3 eq)

i R SRR MRS . BSPRESH S B Mg, At
the Egki& Has FrRRk 80%0-oCel I b hguish@ephieaeswae dfiaed with CHaCN,
arrpef e % step A, the acyl ated product was

repared
filtdra®hromgh @likodndmonéentrated. Siheyesidesaw asditpted Wﬁﬁ ﬁff)zcéztand washed

.Joom tenperat ure under ni gen..cLithi . i
with G5 dge gt o RO g AL BBl AT e or
crybtQliizBgor RAR CIRTLMVESOW &iordéd e detitddrprodncat room

tenperature for 4 h, the mxture was cooled to 0 OC in
an ice bath and water was added slowy dropwi se to

uench-t he reactj ' : 5 ea.
Moot b AT EREH At Blete B AR SR HHRNRN.S ca)
andERl¥eHut IR EmoaEY Bdiide (0BT &) ih @b/nhopf CHIL #1dsdF iodl of water

whi ch i i 1h esul ting.
wappsih sansomaele Qv wORAP AT N Ade B SRy VA dipred st room

ten‘?[{e%_eftg{mi_'f&e 1%9% hgtg&,stﬁe ctiGH thM bR Ws coMg&r{nE@d) andthEreditide was

I'rred suspension of the previously
wasHedpaittedadi atd 8@ ovgr nBgAGiumselfjte RurifiGtion by preparative TLC

di chl oroethane (4 nL) was. added.trjfl uoroacefi
plats Wy AICEG 1 HBOB g PGSO TG DRNEE i xt ur e
becanme honbgeneous and was heated in a seal ed tube at

70 OC overnight. The m xture was cooled to room _
ExtepleailatMetbod A; phenol I-18 and cyclopentyl bromide; 14 hr; preparative TLC

(10% MeOH in CH,Cly); yield 10%; MS: m/e 453 m/e (M+1)",

Example 62. Method A; phenol I-18 and cyclohexyl iodide; 40 hr; preparative TLC (10%
MeOH in CH,Cl); yield 10%; MS: m/e 467 m/e (M+1)",

Example 63. Method B; phenol I-18 and 3-bromocyclohexene; 48 hr at 80 °C; preparative
TLC (10% MeOH in CH,CL,); yield 19%; MS: m/e 487 m/e (M+Na)*,

Example 64. Method A phenol I-18 and dimethyl bromomalonate; 48 hr at 80 °C;
preparative TLC (10% MeOH in CH,Cl,); yield 18%; MS: m/e 537 m/e (M+Na)*,
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and the solvent renoved in vacuo | eaving a dark solid.
The solid was triturated with ether and collected by
W pdosioed7odN. The solid was purified by prepar apCwES2004/043160
pl at e chromat ography on sildica gel using 5% net hanol /
chloroformto give an tan solid (12 ng, 16%yield). 1H
NNR (DMSO-d6): d 1.83 (m IH), 2.02 (m 2H), 2.35 (m
2.86 (m 2H), 3.03 (m 2H), 3.83 (s, 3H), 3.86

Exagnrgéiéfﬁ\d tfqgé) A %ngt?l Tblfﬂ gbﬁjbrﬁ}ﬁlg ?ﬁxetlfox%zhe%ﬁanel 34 hr at 80 °C;

preﬂdfﬁtwe?l"m (108% MdH iBCHIC(,0t, yid1&B %; 8\/183(11(65571I e, 411)156
(s, IH; M5 (ESI): me 425 (M+l) +. Exanple 76. The
compound was prepared u5|ng the sane nethod as Exanpl e

Ex aiz%ql% 8{5 B Eg%ﬁ@%g %@ch&? ﬁé}f?ﬂ L1 and eyclopentyl bromide; 20 h at

oxova te The produc
50 qcs @k ivag1ah( 1676 MH:(I}EHB@HQ@ZX mlmE@nplsﬁ%@%é; MP: 493m/e

7 7.35- 7.
(Mflﬂii) zﬁq}ampﬂeéé(%%)w%%ng%%mgg 7. 90 (s, IH, ®
8.53 (s, IH, 9.51 (d, IH; I\/IS(ESI) n1e453(l\/|+|)+
Exanpl e 77. The conpound was prepared using the s
Exameilh 68. Bsa Exaedh$uspatsiansifradpmintiey ghderidet (8-39-21 9.0936 o) in

é@caéggﬁgégﬁgxﬁéfggoqﬁ¥PchIorkﬁﬁfégcg§%ﬁgﬂg>8§ﬁ?ﬂﬁ®18ﬂonde

© S?j)mL,'z_% bda2d ﬁbl)zzﬂ}le mixfde ﬁﬁuzﬂlﬁ)bec@m@ Qofnogereds antl D&ispension
of mte@ae@aige IHH) (0. 32 B9 Q}E?wa m&bl) 1n71ni1-§1cmﬂroqthﬁne (s} 1aly) \%_%s added. The
rru)itﬁl)e Weﬁ)heaﬁgr{% é@( ovhz,{n?,&}{ }d{l%al §:yi5a41n n%eﬂt@ eq&%@gvas

prephredl bRE 2 8ds3NE S reActivh mixure. MAfterdiebing ateac(dm@mgs h4th@ mixture
mrol ) in 1,2- dichlorgethane (6. nL

was c0disHetNBRY PRBRIERHG | T bﬂnxea?tacawer%ur)swsrpeureﬁ oyep sy Goncentrated

he reac
HC Wsaﬁélﬁ&‘mg%%ﬁ%g‘?ﬁg Aqehiees (o 6l g, i‘ﬁ%‘ﬁ%ﬁas stirted for 30

midutés {Hbg Bk edotet Waln me(wlme)chmeaahmbbvteo ntageesiwa selfae, and

connclgl)l(‘ré%crﬁg@ qu;ggppetg,%{a% %{] ol ng\;gor a”ﬂ?%%g&‘ rf (X %ﬁﬁ?%ehf A46fbn of the
ab@%é&%%%)?%f Qdocrﬁgﬁﬁf%ﬂ%ﬁ%ﬁph VHIR?PL@'@ 12 3“19)wa\@@31daﬁﬁﬁﬁhm

was-stirred
borohydride (12.6 mg, 0.334 mmol) in one portion. The mixture was stirred at room

temperature overnight. The reaction solvent was removed and additional water was added
to the flask. The resulting precipitate was collected by filtration. Further purification was
accomplished using preparative plate chromatography on silica gel using 5% methanol/
chloroform as the developing solvent yielding a white solid (52 mg, 52% yield). MS
(BSD): m/e 599 (M+1)". To a stirred solution of the previous product (25 mg, 0.0418
mmol) in THF (6 mL) under nitrogen was added sodium hydride (5 mg, 0.125 mmol) in
one portion. The mixture was stirred at 0 °C initially then was warmed to room
temperature. The yellow reaction mixture was diluted with dichloromethane and washed
with water. The organic layer was dried over magnesium sulfate, filtered and concentrated
in vacuo to a light yellow solid. The solid was purified by preparative plate
chromatography developed in 5% methanol/ chloroform (12.6 mg, 53% yield). 'HNMR
(CDCls): §0.93 (m, 2H), 2.16 (m, 2H), 2.38 (m, 1H), 2.64 (s, 5H), 2.77 (m, 3H),2.79 (m,
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roomtenperature for 30 mnutes then the resulting
solid collected by filtration and airdried overnight.
wab@smed7sdl was slurried in nethanol/ et hyl ene Btil/08200€043160
and collected by filtratiot2to give a tan solid
(0.53g9, 73%yield). M5 (ESlI): mle 425 (Mtl) +. To a
suspensi on of the above product (260 ng, 0.613 mml)
in THF (5dnL) under nitrogen was added |ithium
2H)e32;i’3%/ %ﬁr} Epi éséé%\kanj'_’ls m) M@\Mmpws&e(nﬁaﬂ)vs YDLAVE),

er véd
7.36 LAy, ngionet, eb) a7 .62 49 1bk);s£h41~ Grsached Hiy MAPIE3D 1hiee 567 (M+1)".
reaction m xture was cooled to 0 OCin an ice bath and
wat er was added very slowly. Vigorous evolution of gas

Exaffific BOSES ¥ aﬁpelﬁ‘iér%f 41&%11@1\/19&%1&&31(00@ %a&&mhﬁlﬂﬁd 2-t he

action mxture becane onngeneous he reacti on
dlclﬁiOfdéﬂrahe (sl emswdded H2 vimetbylanetinie @nhydsidsl O\l e L Oqaamol).

TheP ot at e, et i g & Pt G ofimbainf TP 6, 0.88
mn{Hi)em 399 d{cMBk()etH'ane%ﬁ M)“&/h?e@hé'd The ﬁlﬁu&pmssheatedmé 760 A@ in an oil

prievi ous conpound (43 'ng, 0.108 nmol) in methyle
batle hVamnigtie @leaoml)acylﬁtlgg ageas & eqube) Wasadgdsdeand the contmued to be

o L S5 BAALB Hf  BB ol p T .

cOgBﬁgitfr%tba HCll @a ht@L)r»e@cddugm anbs pxee@htaté fbr.mercb Chhet @ﬂrgewaatcu}l@ted by
e SOl ven reno

filtrAken &ogivel ad@nssolid; (98-1\3%, élé"r}wox?alﬁy 3(1% Zggf) c‘g{ qa‘b%[ @é“go 18 a stirred
soll‘f,stlf,]clplt ?ﬁb gl%glﬁ)fw pgd#ug{ 189 WSgﬁﬁi’b tih ‘I?IFPdZ%E}s/methanol (1 mL) at

| ca evel'oped with
rooffeteiaeitire Iﬁhdefrﬁﬁﬁbgﬁnt\@asgadded mmahyls@j'ldmzpmethﬁ@e dggwise (0.5
nglel ). 1H NWR ( DI\/SOd6f 1(%
HFhe peagigory mlxtpx;q)becgmgg 0(‘168 anc} }q)go o) Sgcﬁzlgan & v'v‘%f 0P§erved
Thé%%xtﬁl@ %as%ﬂ?r%g&?roo%ﬂemp%rﬁu&%r 1 KD TKe %’ac(l&i sdlbﬁnt was removed in
7.57 (d, I'H) I H),
vadud)leavin SDydlow fildy, TheItm(was tnn)rated yvrgmngtbylepwhlopyge/ methanol

angse bl P it TR A AT R g e

! HhphRLRIIGH sbiie@ (1E80id
gy 1 L ot i oty oyt 5
m/8495 (VMel ) TokHtixeR splkiBoof 8 previeusgrodygt (L9 mg,10 342 mol) in

TI%Z?S q’uﬁb undgg g%&r%g?l W?ngefl(lgﬂlumm?ﬁgd}lﬁ?((iéﬁ 4?}1'{%71 s §19101)

dropwise. The mixture stirred at room temperature for 4 h. The mixture was cooled and

quenched with water. Vigorous evolution of gas was observed. After stirring at room
temperature for 1 h, the reaction solvent was removed in vacuo leaving a white solid
which was triturated with water. The solid was collected by filtration and purified by
preparative plate chromatography on silica gel using 10% methanol/chloroform to give a
tan solid (90.3 mg, 53% yield). MS (ESI): m/e 471 (M+1)*. To a stirred suspension of the
previous product (40 mg, 0.085 mmol) in methylene chloride (5 mL) at room temperature
under nitrogen was added trifluoroacetic acid (6.5 pl, 0.085 mmol) dropwise. The mixture
was stirred at room temperature for 4 h. The reaction solvent was removed in vacuo
leaving a tan-brown solid which was purified by preparative plate chromatography on

silica gel using 5% methanol/chloroform to give a tan solid (28 mg, 74% yield). "H NMR
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(m 2H), 7.56 (d, IH), 7.68 (d, IH, 7.90 (s, IH,

8.50 (s, IH, 9.39 (d, IH, 11.86 (s, IH; M (ESI):
wort@s®eh6y M-l ) +. Exanple 80. To a suspensi on BET/US2004/043160

al um num chl oride (0.27 g¢g,1®. 01 mml) in 1,2-

di chl oroet hane (5 nL) at room tenperature under

nitrogen was added nethyl -5-chl oro-5- oxoval erate

(0.28 nL, 2.01 mmol) dropw se. The suspension

OVEAHES 19T, LITROTT AR D el 01 (30D, 05

(d, ﬁ1)8§575rmoiﬁ) Bmxs 2>rHu)|, ¢hoqs,EDhAane (311, ). &Sh@ aﬂm&m@ 1H),
he reaction m xtu te ef

7. 44b6deﬂHD Gha3 (ArhED S Gr éHMs,l%@ohﬁ &% @ a i%é? gy MS

nd ver ice. Concentrated HO (2 nL) was added
(ESQ H‘/?%égﬁ\‘uqx ure was stirred for 30 min. The resulting

precipitate mas coIIected by filtration and dried in
vacuo to give

Examig 68 ot povagsl AP AT vong s seprbiiontins] Bnithple o8
To & rré%f Yﬁtﬁ)‘ﬂsbf o &#ﬁnt&%ﬂe@m@fm@i Fhghpia1e9 0.1 g, 1051 fBnol) in

er nitrogen was added |ithi um borohydride (1.48
THB?LHZCZ (:917 b)) pndivinitod gen. weS\edtled $c@wmbog>é1§dm@ﬁs(4aﬁf§érlv%4dmmol>

and the m xture stirred at
SRS BRILE-Ef T B SRS 1ty
stlrﬁ"j@‘dtahﬂe ! ea efgtﬁﬁ rovéltnhg}ft' e ddacti@OMiterpedsaiodted tb ®r°C]1n an ice

tlon sol vent was renoved in vacuo . Th
bath mnmthagolgms.adde@slowiy touqugnehithgireastignyt Ehe Eggiion solvent was

remgil /fl} geﬂc %fcg«j» Pée/l A I Ly ;é i tﬁ%%}l?\é(ebﬁﬁfztgf@ f)}eﬁﬁgpigog alﬁg ngléﬂgd by

preﬁﬁﬁ?@;ﬁh@ '&hﬂfmdt&‘@alﬁlﬁeéfn silisa el ogingtlOfemetignolithl@sfammob)give the
|

, 2-di chl oroet hane (3 L t 0 0C d
provias (Aiided | ididor SRR EOMSCH0028 S, 300 26 Gy 227 (.

Thereact.| 1 xt 0
on] SR T el 0 ] 34, AEy i i d 7 o,
6. 9@‘%4 Nt 3@&1 MEIyON.66! (d, TEYa8.02 (J, @8 8120 &, LEN St scl1kRildre9 (s,
puri f by preparative plate chromatography on
1HXi MSo@S@ekn/QléW}@VIi@))/e met hanol / chl oroformto give a tan

solid (46.7 ng, 63%yield). 1H NWVR (DVSO-d 6): d
1.59-1.67 (m 4H), 1.91 (m 2H), 2.84 (m 2H . 3.00
Ex&rﬁgle ZH) Thid ﬁb&ﬂpgﬁnélzw:k@ pregared uginlg thetgenerdl pa&cédjl,re bfHExample 70.

The acylated product was prepared (70 mg, 0.141 mmol) and suspended in THE/ H20 (8
mL, 3:1) and cooled to 0 °C. Sodium borohydride (16 mg, 0.423 mmol) was added to the
reaction mixture in one portion. Vigorous evolution of gas was observed. The mixture
was warmed to room temperature overnight. The mixture was extracted with ethyl
acetate, dried over magnesium sulfate, filtered, and concentrated in vacuo to a white solid.
The solid was purified by preparative plate chromatography on silica gel using 5%
methanol/ chloroform to give an off-white solid (12 mg, 18% yield). '"H NMR (DMSO-
de): & 237 (m,2H), 2.64-2.80 (m, 4H), 2.84 (m, 2H), 3.02 (m, 2H), 3.82 (s,3H), 4.71
(m, 2H), 4.82 (s, 2H), 5.71 (t, 1H), 6.82 (d, 1H), 6.90 (s, 1H), 7.50 (d, 1H), 7.60 (d, 1H),
7.99 (s, 1H), 8.20 (d, 1H), 8.38 (s, 1H), 11.7 (s, 1H); MS (ESI): m/e 439 M+1)*,
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(d, IH, 6.90 (s, IH), 7.43 (d, IH, 7.51 (d, IH,
7.86 (s, IH, 8.19 (d, IH, 8.33 (s, IH, 11.5 (s,

WO o5/ 00863 ESI ): me 439 (MHl) +. Exanple 81. TBCHUS2004/043160
stirred suspension of al umi®um chloride (0.36 g, 2.69
mmol) in 1,2- dichloroethane (10 nL) under nitrogen
was added 3-(carbonet hoxy) propi onyl chloride (0.33 ni,
2.69 nmol) dropwi se. The m xture was stirred at room

Exa%rﬁgg %mﬁs %ﬁé@%&lﬁ%\ggg grﬁagftag gﬁiﬁg G2 Bierl froctird ForFExample 70

xture stirred at room
usitgeRpeEAbyEgltinric hnhydridenMSaEsEd nt/o 460ME Jover ni ght .
Addi ti onal acylating reagent (2 equiv.) was added and
the reaction m xture continued to stir at 60 0OC

Exagﬂoqjlg 2%.9 B aﬂéh%g%a@ﬁ%%fmﬁm RO129Fith Bthi DAl deemBRESimIArbonate

over 1cé and concentrated HC was added. The

in agetohitrile. MSS(BST): /e J09@A+1)"h and the precipitate

collected by filtration being washed several tines

with water. The solid was purified by preparative

i % abd LiAe gRlcet&ianprobSdunefdrdxahiple 70.

Exwg%gglﬁlrgn%ﬁg{r@gptshﬁgg%r oducrt’#g ( O.g58 g?ﬂ85% yi el d). hjll};)l\/IS
MS(ESL): m/e##85 €471 M+ ) +. To a stirred solution of the

previ ous product (0.39 g, 0.622 muol) in THF (10 nl)

at room tenperature under nitrogen was added lithium
ExfRp1 B drbitsving 1R prbceddredBr ERmhple®, SteMAs dheuadybatgd product was

dropw se. orous evol ution of,g§§6$a )observed and

Vi : N

preprred i(H10 me 0 Pelgamal badoruspengpd in A QR [empegature under
..cool ed. t.0 ' .

P fi bR P 0 R0 2 0oRRS o added aropie

to the asclion s akiee M fravasirimgm veeh itempexature foo4 g, the naixie was cooled
solid. The solid was tri

| ] turate ith.water a .
to Q@ &F bt ieq bpkp apd MW&W%&@%J §P‘<ng ¥HP8f$-t%P?%ﬂg%? fegetion.
Evoii6rn gt a%%%&db@%r%d al¥Bine ERkdure gifaauélﬁy7be(cMhte)nomo§J&oas. The

suspens%on of the previous product (130 , 0.267 .
reabfigd Jolvent WaR remidveddlio vestoHameng 4 whitp splid whighasas triiseted with

was added trifluarpacetic acid (37.3 .M, 0. 267 . .
walge ang Ui e BREGPEALS 7S oP et BRIEPhI B & off Pigsotia (86
mg{, Qﬁ%ﬁelﬁsrﬁws%sfwﬁﬂ@ 4eIpaL Bt uTe ot dfierRd Redlefdlot of thefpraviously

or I'h. The m xt'ure was cool ed to roomtenperature and .

prepheedsiidl(@0img, 0.181 mmol) in 1,2 dichloroethane (4 mL) was added trifluoroacetic
anhydride (25.5 ul, 0.181 mmol) dropwise. The mixture became homogeneous and was
heated in a sealed tube at 70 °C overnight. The mixture was cooled to room temperature
and the solvent removed in vacuo leaving a dark solid. The solid was triturated with ether
and collected by filtration. The solid was purified by preparative plate chromatography on
silica gel using 5% methanol/ chloroform to give an tan solid (12 mg, 16% yield). 'H
NMR (DMSO-dg): & 1.83 (m, 1H), 2.02 (m, 2H), 2.35 (m, 1H), 2.86 (m, 2H), 3.03 (m,
2H), 3.83 (s, 3H), 3.86 (m, 1H), 4.07 (m, 1H), 4.81 (s, 2H), 4.97 (¢, 1H), 6.82 (d, 1H), 6.90
(s, 1H), 7.44 (d, 1H), 7.53 (d, 1H), 7.87 (s, 1H), 8.19 (d, 1H), 8.33 (s, 1H), 11.56 (s, 1H);

MS (ESI): m/e 425 (M+1)*.

Example 76. The compound was prepared using the same method as Example 75 using

intermediate I-13 and methyl-5-chloro-5-oxovalerate. The product was isolated as an off-
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renmoved in vacuo |eaving a grayish-white solid. The

solid was purified by preparative plate chromatography
we@eosiobizen gel using 5% net hanol / chl or of or m t oP@I/UE20841043160

off-whitesolid (60.9 ng, 49% yield). 1H NVR (DVSO- d6):

d 1.79-1.86 (m IH, 2.02 (m 2H), 2.36 (m IH, 2.79

(m 2H), 3.82 (s, 3H), 3.86 (m 2H), 4.08 (g, IH),

4.64 (t, 2H), 4.30 (s, 2H), 5.00 (t, 2H), 6.81 (d,

. 1 , ) ) 7 : ’ )
whlke;?ohldg‘jl?.gf(l% 3?2?‘53’131% “1@ gﬁ% (Pg?{s? ﬁ‘l)ﬁfé'g/és @I(r;g % | ,:4.9?1 (24241%)@ 735
7.4% W] JED)t 7. BX@OTED, BES ((THS 7Tcnt ol 8vids(s phiEp Avé ddplH) HES

sanme general procedure as Exanple 81 and
(Esﬁ)éﬁfﬁifgs%(]}é[mlbro- 5- oxoval erate. The product was

isolated as an off-white solid (85 ng, 80%yield).
IHNWVR (DMSO-d6): d 1.59-1.66 (m 4H), 1.91 (m ZI-?, .
Exafinﬂ@ 7 TheXddmpdBinG Gva prephtdy, usiBigghe game Brghodas Hgapgle 75 using
integ{l?e&ipfqﬂ?lo?ﬁérgib sgtoppgior bl cifiido gye AbefiRond .2
8). \! L8 4. . (g, 35 Ban(FH), 3. ,
e/ |70 R N USRS D 7R R0 Phaty © B o
1HB3.08T(en, 21D 4.66 € 28D spenendHo#. 95X sdie4 88 ({1152%. 5 (m, 1H),

7 43 ety e e RGeS0 £ T 0 et 4T 150 Rl 2t Sus
(Esﬁ%gﬂ%)g@gmﬂfyol | owed by ethyl bromde (44.3 m, 0.593

The reaction mixture was heated in a seal ed
tube at 100 OC for 1 h. The m xture was cooled to room

te rature, diluted.wt I . i.d .
exaRah L eforst bibeddh {0y R ARG alloari g n 1>
dicHRENESInd 16 Sall)f vidseaddéd tdrBeraethaxybrogiongrhiaided0 529 wile 4B mmol).

to a yellowfilm The filmwas triturated wth ether
Tharrdctidremidiiecdbeeane BemagensgUS 4nd; FEPFIFIO anteppsdiata 4o 0.61g,

uri.fie t . oy
173t F A REBRR LR AL i [RLERBR MR STh 2
hett:t Bl"go)élg bfe((ij’l\g% ﬁgiéﬂuﬁe waShemrd t4590°¢i i lad il bhth dWeight. The mixture
wag ppureg _og%; i(:@rgﬁch%n,(cg@_ragg ]'(i[# @51%}} wéz gé&ne(ds %'_rﬁl&h%% by%mtirred at
d, | . . 4 . ' e .
rm%l_‘t g:inl;}u_e%aturfé@p 3(%9‘5161115%'% t’helf %@f}e%ngg%%l’d clfl)ll_ll)zcc-le((? §}é gﬂf('%l:on and air-
dribdverfig8h Tlss sdlid)was slifled th méthginolBngrylens chlefide aug collected by

(ESI): me 467 ( Ig + : +
filtration to give a tan solid (0.33g, 73% yield). MS (ESI): m/e 425 (M+1)". Toa

suspension of the above product (260 mg, 0.613 mmol) in THF (5 mL) under nitrogen was
added lithium borohydride (1.23 mL, 2M in THF) dropwise and vigorous evolution of gas
was observed. When all of the starting material had been consumed by HPLC, the
reaction mixture was cooled to 0 °C in an ice bath and water was added very slowly.
Vigorous evolution of gas was observed. After the evolution of gas subsided, the reaction
mixture became homogeneous. The reaction solvent was removed in vacuo and
additional water was added. The precipitate was collected by filtration yielding a tan solid
(0.18 g, 75% yield). MS (ESI): m/e 399 (M+1)*, 381 (M-H,0)*. To a suspension of the
previous compound (43 mg, 0.108 mmol) in methylene chloride (2.5 mL) in a glass tube
was added trifluoroacetic anhydride (15.2 pL, 0.108 mmol). The tube was sealed and

heated to 80 °C in an oil bath overnight. The reaction was cooled to room temperature and
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Exanpl es 84 and Exanpl e 85. The enantioners of Exanple

83 were separated by chiral HPLC using a Chiral pak AD
weolos/s743 6 X 250 nmwith a flow rate of 0.5 nRCTAA2004/043160

wi th ethanol as solvent. Ex@wnple 84 eluted with a Rt

of 19.1 mnutes M5 (ESI): me 467 (M+l) +. Exanple 85

eluted with a Rt of 24.7 mnutes M5 (ESI): nfe 467

(Mtl) +. Exanples 86-91 were prepared using the
the g@g(?l}rt%mgﬁe%g%q/ggfo @Qlﬁ@é@% SolRP HR PpUdtNRaRRraBd whether,

C anhydri de. a e 86. Ms (ESI): nmle 423 (M)

colltcteE QMo AndBrifiESbY prapheti48 plagirymatographinonsileg gel

devglvg)pg(%E %}:11 )S%rq_ﬂ m%&ié%é%r&%@n%}g%%g%) ga_% sﬁﬁ% (iﬁry&?%ﬁ: ;yieiz.l)(.e "H NMR
(Dh&gég&%% %6 @@ﬁé%@ é@b st %%6((9{&5'1}1):‘3.85@%12%%92(&19 1H),

repare 86 using the net
4,1E§gaégpxP,e4%€(s, B30 ém9OPH) M4 ((ESIBL), 7ri6€7.46 (m( RH), 7.57. (d, 1H), 7.68
e

(d, TERe0 ey By 0 (10 9okt 3 Y s e R RE S e vy

(MH) +. Exanple 96. M5 (ESI): me 463 (M) +.

Exanple 97. M5 (ESI): nmle 507 (M) +. Exanple 98. M
Exaﬁ%&ﬁlbgw. The céﬁ@flﬁrl‘dkwas prep@Exdnyine thesanmpEngtEs] 3s Exgnepls 38 with

+, a 100-103 . :
melty| 41ROl SLBORIT 8 PR dyDI o ave pRyrt ST Rpupdiog e
i . ot . 0 8

sl O AR SOTRATE (DPISCRSEATS =65, SR, 26
3,60 (m, 1H), 4.08 (d, 1H), 4.17 (s, 2H), 4.50 (d, 1H), 4.94 (s, 2H), 7.34 (¢, 1H), 7.40-7.47
(m, 2H), 7.56 (d, 1H), 7.68 (d, 1H), 7.90 (s, 1H), 8.50 (s, 1H), 9.39 (d, 1H), 11.86 (s, 1H);

MS (ESD): m/e 395 (M+1)".

Example 80. To a suspension of aluminum chloride (0.27 g, 2.01 mmol) in 1,2-
dichloroethane (5 mL) at room temperature under nitrogen was added methyl-5-chloro-5-
oxovalerate (0.28 mL, 2.01 mmol) dropwise. The suspension gradually became
homogeneous and was stirred for 30 minutes. A suspension of intermediate I-4 (0.31 g,
0.875 mmol) in 1,2-dichloroethane (3 mL) was added to the reaction mixture and then
heated to reflux overnight. The mixture was cooled to room temperature and poured over
ice. Concentrated HCI (2 mL) was added and the mixture was stirred for 30 min. The
resulting precipitate was collected by filtration and dried in vacuo to give a light orange
solid (37 g, 88% yield). MS (ESI): m/e 483 (M+1)*. To a stirred suspension of the
previous product (240 mg, 0.498 mmol) in THF (8 mL) under nitrogen was added lithium
borohydride (1.48 mL, 2.97 mmol, 2M soln). Evolution of gas was observed and the
mixture stirred at room temperature for 4 h. The mixture was cooled to 0 °C and quenched
carefully with water. After stirring at room temperature for 1 h, the reaction solvent was
removed in vacuo . The resulting solid was triturated with water and collected by
filtration to give a white solid (0.21 g, 91% yield). MS (ESD): m/e 457 M+1)". Toa
stirred suspension of the previous product (77 mg, 0.168 mmol) in 1,2-dichloroethane (3

mL) at 0 °C under nitrogen was added trifluoroacetic acid (23.9 ul, 0.169 mmol). The
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Exanple 101. M5 (ESI): me 481 (Mtl) +. Exanple 102. M5
(ESI): nme 467 (M+l) +. Exanple 103. M5 (ESI): me 467
W@ Mos)63763 Exanpl es 104- 123 were prepared from BEXEDPL084/043160

80 and the appropriate broti’de or iodide using the

nmet hod for Exanple 83. Exanple 104. M5 (ESI): nmfe 495
(Mtl) + Exanple 105. MS (ESI): mle 453 (MHl ) + Exanpl e
106. M5 (ESI): me 509 (M+l) +. Exanple 107. M5 (ESI):

reacIHog I?x%%ﬁlr§ ) %)t rfecfﬁfw for 1qlscheﬂ\/§a£r§eﬁ ! roBiithIﬁﬁéa(uM"fdr 5h. The
g ESI): me 509 (M) + Exanmp

reaclibﬂ sbﬁe(ltﬁ&'s‘ﬁs) removed mﬁgzc(thaym-g a tEx sohs] which was mn@g@;py

preprgrgtg% & r tog@éﬁ’(y% 5111%82;&?6& uzllvgg q%ﬁﬂh%cﬁ@%ofo%l b give a
4 3

tan rr§1 d %1?? {1%%}9% ngchaﬁ[pqﬁlém{d%l\dgo (ﬁ?aﬂm @9-?:”:52 (g‘ggmsi D1 (m,

2H 2 SEKﬁWHG 31007 (mNBIY, BSO)(t, 1) ed.6D7d, (1) 4-48 (d, E)lﬁmb%% (s, 2H), 6.82

M 64%’1(5( )74§r?dE;<§}r§r§elh€§2%)H) NE@%) CRRCHL ) %Eﬁ% % 1),

145, BRI B e 203 () oo

Example 81. To a stirred suspension of aluminum chloride (0.36 g, 2.69 mmol) in 1,2-
dichloroethane (10 mL) under nitrogen was added 3-(carbomethoxy)propionyl chloride
(0.33 mL, 2.69 mmol) dropwise. The mixture was stirred at room temperature for 30 min.
Intermediate I-41 (0.43 g, 1.08 mmol) was added and the mixture stirred at room
temperature for 1 h then warmed to 60 °C overnight. Additional acylating reagent (2
equiv.) was added and the reaction mixture continued to stir at 60 °C overnight. The
mixture was cooled to room temperature, poured over ice and concentrated HCI was
added. The mixture was stirred for 1 h and the precipitate collected by filtration being
washed several times with water. The solid was purified by preparative plate
chromatography on silica gel using 5% methanol/ chloroform to give the product (0.58 g,
85% yield). MS (ESI): m/e 627 (M+1)*. To a stirred solution of the previous product
(0.39 g, 0.622 mmol) in THF (10 mL) at room temperature under nitrogen was added
lithium borohydride (4.9 mL, 4.98 mmol, 1.0 M solution) dropwise. Vigorous evolution
of gas was observed and a precipitate began to form. The reaction mixture was cooled to
0 °C and water was carefully added. Following the subsiding of evolution of gas, the
reaction solvent was removed in vacuo to give a white solid. The solid was triturated with
water and collected by filtration to give an off-white solid (0.23g, 93% yield). MS (ESI):
m/e 487 (M+1)*. To a suspension of the previous product (130 mg, 0.267 mmol) in 1,2~
dichloroethane (4 mL) in a glass tube was added trifluoroacetic acid (37.3 w, 0.267 mmol)
at room temperature. The reaction mixture was stirred for 30 min. at room temperature
then heated to reflux for 1h. The mixture was cooled to room temperature and the solvent
removed in vacuo leaving a grayish-white solid. The solid was purified by preparative

plate chromatography on silica gel using 5% methanol/chloroform to give an off-white
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Exanpl e 123. M5 (ESI): me 507 (M +l) +. Exanples

124-133 were prepared by reacting Exanple 103 with the
wa@ppsop7oat e brom de or iodide using the met hoPICD1US2004/043160

Exanpl e 80. Exanple 124. MBS(ESI): me 639 (M) +

Exanpl e 125. M5 (ESI): me 525 (M) +. Exanple 126.

M5 (ESI): me 509 (MHl) +. Exanple 127. M5 (ESI): nfe

625 (M+l) +. Exanple 128. M5 (ESI): me 511 (MH) +.

solifpef] Bafi 26% vt Eﬁ'ﬂq@?ﬁw@%&”&ﬁ@?sﬁgﬂ% 1 21630 m, 280,

2. 361&1 {ﬁ'}glz)fsggm BXBITRE (5] 32), Vb & G (HESIDYY, 41086 52H), @mo ZH) 430 (s,
e

2H)T5é)0|dhé’ﬁﬁl 6. Bh(@aﬂ&”éd@ P és, 1}@97 o rﬂ%r? é‘gﬁn@)a}l %E?S 1H), 7.88

(d, gﬁ?%%o@gf%@adgf@gbagguc i ¢ n'pwlag ?gdzggge?ot{ﬁﬁe

di ol using lithium borohydride in a sinmlar manner as

described in Exanple 80. To a stirred s
Exatiple 82n1"h;rs ﬁ@@p@&r@ was prepaged by B Sﬁﬂ?mgfm?leS Dp uge 'f(sﬁ%xample 81

anﬂﬁ th ﬂ)gc? q_ok5fmiete lfﬁ@;qroguc@ Y BTRN e HRARN offichi R G6Rd (85

Ion"m xture was Irred for 2 hours then
mg a8 tymm)allHTﬁMK DOMGOI-¥s)) SvesH-a6Aa¢a, 4Hhe 9 le@etAEbn2.79 (m, 2H),

360 61 LD 358 v P (o bl iF e TBY o Bt 470k, 98
1H§l 68é;f@t g@?émm@ g%ﬁ’t ﬁ{ﬁ%fs &. ?191%17 5619(s(ml) 4‘@8 4, TED, 8.36

(s, im MS)(ES4) A7e 483 (VIH))', B0SMEN) T H) , 4. 78 (s 2H)
3 (d, IH), 6.70 (s, IH), 7.42 (d, IH), 7.50 (d,
IH), 7.85 (s, IH), 8.06 (d, IH, 8.31 (s, IH, 9.44
Exdrtiple'dd) To 4tindd bspehsibn ofXaFRE 88 352 mg, 0.119 mmol) in acetonitrile (5

mL) at room temperature under nitrogen was added cesium carbonate (193 mg, 0.593
mmol) followed by ethyl bromide (44.3 ul, 0.593 mmol). The reaction mixture was
heated in a sealed tube at 100 °C for 1 h. The mixture was cooled to room temperature,
diluted with methylene chloride and washed with water. The organic phase was dried over
magnesium sulfate, filtered and concentrated in vacuo to a yellow film. The film was
triturated with ether and the solid collected by filtration. The solid was purified by
preparative plate chromatography on silica gel using 10% methanol/chloroform to give a
light-yellow solid (25 mg, 45% yield). 'H NMR (DMSO-dg) & 1.38 (t, 3H), 1.53-1.77 (m,
4H), 1.91 (m, 2H), 2.81 (m, 2H), 3.38 (m, 1H), 3.82 (s, 3H), 4.08 (4, 1H), 4.50 (d, 1H),
4.60 (m, 2H), 4.79 (s, 2H), 6.81 (d, 1H), 6.90 (s, 1H), 7.49 (d, 1H), 7.62 (d, 1H), 7.85 (s,
1H), 7.90 (d, 1H), 8.37 (s, 1H); MS (ESI): m/e 467 M+1)".

Examples 84 and Example 85. The enantiomers of Example 83 were separated by chiral
HPLC using a Chiralpak AD column 4.6 x 250 mm with a flow rate of 0.5 mL/min. with
ethanol as solvent. Example 84 eluted with a R; of 19.1 minutes MS (ESI): m/e 467
(M+1)*. Example 85 eluted with a R, of 24.7 minutes MS (ESI): m/e 467 (M+1)*.

Examples 86-91 were prepared using the general procedure for Example 69 using the
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Step 1. A solution of N-ethyl internmediate 1-42 (510
ng, 1.24 mmol) in dichloroethane (DCE) (15 ml) was

wa@odasadesdpwi se to a preforned sol ution of Al QPGI/{1$2084043160

g, 10.31 nmol) and net hyl -#09(chl oro-fornyl)butyrate

(1.42 m, 10.31 mmol) in DCE (10 m) at room

tenperature. The reaction was allowed to stir

overni ght at roomtenperature and 1H NVR of a worked

up _and extra al i quot showed conversion to product.
aPWﬁ?ﬂ?%fXQﬁFFPﬁ%§H§b|ution was slowy added 10 m of 2N
Exdiidle 88dvIShESDRagt 1zh(Mi-1dwed to stir at room

nperature for 60 m nutes. The resulting off white

te
Exazeple 87wW4S ESD: ave 31 YY-+hacuum filtrati on and washed
Wi thRr; %vwield. M5 (ESI): me 647
Exa(r‘ﬂ}}—llgﬁlg)@% (Etsg)gﬂggﬁ%é\gz%ym sol ution of the product
Exdislesst s (ES{68de 697 (M+24. ol ) in 20 m of anhydrous
THF was adde%dro&{\i\djéﬁﬁ.ﬁo m (12.36 mvol) of a 2.0 M
Exagpple £ MSIESLY: B1E | D' The reaction was allowed to
Exasr{q%lEg'i‘.tl\/f }: eypesamng)f or 60 hours and HPLC of an
aliquot of the reaction showed conversion to product.

The reaction was evaporated to dryness and the
| 1] whi t li.d teit '
ExegbFeat o vige ogegemirt Erab S8 deb AThehoadf Bxgprle 83
Ex?rﬁ?’ﬁ:bb% YD) (FSus1 (mie)477 (MrH)+. Step 3. To a 0 0OC
sol uti (f t%e p

tion o roduct from Step 2 (530 ng, 1.13
Example 93i MSIES): no/e 4aYdibus DCE was added 87 m  of

triflyo (.C [ ise with a syringe. The
EX%P@P%OW@?%IW’%\%%@ (%?m mto room tenperature
Ex@MFIe5ohts (E81): Pk @98 {Mai)al i quot of the reaction

showed conversion to Ie{r oduct. The reaction was

Exanpls 90aMSIBD):an9 i3 éMAddt he resul ting solid was
Ex%é]ﬁe@ﬁf\&dgﬂ%ﬁn@%%ﬁﬂﬁ col l ected by vacuum

rration ntains salts fromreaction
Ex5@flesscdS WSI[:moe )79 @e-1675 (M +Na) +. Gener al

al kyl ati on procedu r ;Exanpl es 136-146: To a
Exgp r%d%@ﬁ@grgzgﬁ%&npl e 134 in acetonitrile
(0.04-0.06 mV) under nitrogen was added the al kyl ati ng
agent (3-5 equiv.) followed by cesium carbonate (3-5.
Exaaples 1D0-10Ravert ptepared fimsn intcamediateol-4 endthe QEPOPERIFICYRHC
When conpl ete, the react ifgrnErri xtu%s was cooled to room

an]p%pgtnlgrtge gém:ra procedure xample
Example 100. MS (ESI): m/e 493 M+1)".

Example 101. MS (ESD): m/e 481 (M+1)".
Example 102. MS (ESI): m/e 467 (M+1)".
Example 103. MS (ESD): m/e 467 (M+1)".

Examples 104-123 were prepared from Example 80 and the appropriate bromide or iodide

using the method for Example 83.

Example 104. MS (ESI): m/e 495 M+1)*
Example 105. MS (ESI): m/e 453 (M+1)"
Example 106. MS (ESI): m/e 509 (M+1)".
Example 107. MS (ESI): m/e 523 (M+1)".
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concentrated in vacuo to a solid. The solid was
triturated with water and collected by filtration. The
wWee@doeizes were purified by flash col um chronaPCHUSHY043160
on silica gel, preparativel®ilica gel plates or
preparative HPLC. Exanple 136. white solid (14.3 ng,
37%yield). 1H NVR (DVMSCd 6) d 1.30 (d, 6H), 1.60-1.67
(m 4H)q\%1 87- I1@90 (m 2H), 2.90 (m 2H), 3.00 (m
d, IH, 4.48 (d, IH), 4.69
Exaeﬁ'%leﬂﬁﬁ EQ%D eiﬁ&z%bm (d 1K, 687 (s, 1M,
Exa7m 81()@[ MB&ESI)YHMSQQJI(M*-HY .86 (s, IH, 8.16 (d,

| Exanpl .
Exafgeleih%l\ﬁﬁéﬁﬁi) m%@l‘iﬂ)&fe 5509 (mﬁong egiﬁﬁm éﬁlgé.

ESI me 467 (M- .
Exg]gg L}?l fi\%&éﬁ%ﬁl@/@éﬂﬂa\@@ (7% yl) el d). ° %) (I(ESI ;_D +m e 509
Exa(éihﬂieiblggi MSaEpenl«681 (d+18. ng, 20% yield). M5 (ESI):
41. (20.8 , 17%vyield). M
EX%IE@P)”%&?%Q FKE/{%CP an'plt(a 142. n?ss rrg,yIZS%)
Ex¥@%qh4 MH(%&’B h%@ﬁ%g\@)rl)*“d 0.34 (m 2H), 0.58 (m

1.26 2. 83 2 .
Exgmple 25, MS(ESI)(m/eISﬁ%(M’a“i)és (d, 2H), 4(317 (ED |E|)?9

Exiipgle OMSUST e Rl P s (4 Ty i1

Ex&rﬁplellw M&@%I)(in/eb‘@ﬁ) (MEmrrpl e 143. (27.17 my, 41%

ESI): n1e581(|\/H\la+ Exanpl e 144. N5
EXQIESIG)HSnM@ (§E§@ ane 506 (Yx1) Exarrpl)e 145. nl\/g ?ESI) n e

M5 ( ESI me 465 (M
exgdBie oS A MRTBLAHP 2 So6 (Mt 1 ) Exam e
Exéhﬁ Ie 198, WMBSES): mi/e 468G+ | ) +. Using the general

ation procedur escr,i bed for Exanples 136-143,
EXE% 2éslVIlS4 I)lgge\ﬂg?‘&%ﬁgpar ed from Exanpl e 136.

Example 122. MS (ESI): m/e 493 M+D*.
Example 123. MS (ESI): m/e 507 (M +1)".

S —

Examples 124-133 were prepared by reacting Example 103 with the appropriate bromide
or iodide using the method of Example 80.
Example 124. MS (ESI): m/e 639 (M+1)"
Example 125. MS (ESD): m/e 525 (M+1)".
Example 126. MS (ESI): m/e 509 (M-+1)".
Example 127. MS (ESI): m/e 625 M+1)".
Example 128. MS (ESI): m/e 511 (M-+1)".
Example 129. MS (ESI): m/e 495 M+1)".
Example 130. MS (ESI): m/e 534 (M+1)".
Example 131. MS (ESI): m/e 481 (M+1)".
Example 132. MS (ESI): m/e 521 (M+1)".
Example 133. MS (ESI): m/e 505 (M+1)*.
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Exanpl e 149. (20.73 ng, 56%yield). M5 (ESI) nmfe 556

(M+Na) +. Exanpl e 150. (12.04 ng, 26%yield). M5 (ESI)
wWOo®@sh4a3763 M-Na) +. Exanpl e 151. (5.09 ng, 11% yPEr/u$200MBi3160

(ESI) me 503 (M+Na)+. Exabple 152. (6.94 ng, 13.7%

yield). M5 (ESI) nle 545 (M+Na) + Exanple 153. (10.5

ng, 21%yield). M5 (ESI) me 521 (M-H) +. Exanpl e 154.

(19. 1 ny, 11.7%yield). M5 (ESI): mle 517 (MtNa) +.

Exa{%pggqi’ %% ’l?%%h 1'1\@’ nété%éézd%at Q9§ﬂaair.(lf’ﬁe‘ﬁein%lf'a£t éfélgﬁﬁiﬂlwé lh@described for

Exa(nﬁﬁtk BR/I deﬂITEdEEé%C( Ok blsl-a)cylatdﬂ(mdpbtgvmslg wapBduEs) to: theriol using
+ I 159. h

it bera e s DGR 85 SSPH B s s & SPREF

sus@}s{bﬂ' of il %ﬁr@ﬁﬁécﬁéts (L148, 2B8s nﬁﬁM?} at €H,0n ¢ mif) iwedatided TFA

conltlons wi th net hy 4- chl or o- 4- oxobut yr at e
(0.2ngLt 269 cadolpinnder Imttdgeumleo rr@mqu dgtureTwasstigtedfpied hours then

add;tg’ p&l‘éﬁég @HP%L):%%P‘%%A ?r‘l[: e Iﬁﬁc éon s%leé?% g%sn %\Ang);veggpll%:ub Neaving

an Jﬁvtﬁ@ sbBd Mlat wlls Brurmead itk e@BmirREcollEbed be a@ﬁratmm H NMR
m xture was stirred at roomtengerature for

4
(DVBEedg) oh 156160 tmydid), A eiTol.8H (In2Kh uid (nre&(ﬂ)n%% (thHb 3.59 (m,

solidt r d.-
11y hc e 13h 408 o ) Y55 2tk s el P B St 2 e, 750
«, 3ﬁ§ f@é’s*{‘éallil) s\ @1911{5163 yﬁ«gem} 9&14&)41 B, 00.5¢ @i diEDi ons

i bed for Exanples 13 Exanpl es 160- 165 were

prepared from Exanpl e 159. Exan'pl e 160. (15.8 nmg,
B HNI\/R(DI\/ISOd 6): d 1.84 (m IH), 2.01 (m 2H)),

"En 18 2.78 (m 2H), 3.39 (m 2H), 3.80 (s,

3H) sted- 1854 @dSIhtiJ)ﬂ'B)ﬁ N41198 iftermddidte 1-42 131Q mg, 1.24 mmol) in

dichloroethane (DCE) (15 ml) was added dropwise to a preformed solution of AlCl; (1.37
g, 10.31 mmol) and methyl-4-(chloro-formyl)butyrate (1.42 ml, 10.31 mmol) in DCE (10
ml) at room temperature. The reaction was allowed to stir overnight at room temperature
and "H NMR of a worked up and extracted aliquot showed conversion to product. To the
stirring solution was slowly added 10 ml of 2N HCl and the reaction allowed to stir at
room temperature for 60 minutes. The resulting off white solid was collected by vacuum
filtration and washed with ether; 684 mg, 88% yield. MS (ESI): m/e 647 (M+Na)*.

Step 2. To a 0 °C solution of the product from Step 1 (684 mg, 1.24 mmol) in 20
ml of anhydrous THF was added dropwise 6.20 ml (12.36 mmol) of 2 2.0 M solution of
LiBH, in THF. The reaction was allowed to stir at room temperature for 60 hours and
HPLC of an aliquot of the reaction showed conversion to product. The reaction was
evaporated to dryness and the resulting white solid triturated in water and collected by
vacuum filtration and air dried; 540 mg, 93% yield. MS (ESI): m/e 477 M+H)".

Step 3. To a 0 °C solution of the product from Step 2 (530 mg, 1.13 mmol) in 10
ml of anhydrous DCE was added 87 pl of trifluoroacetic acid dropwise with a syringe.
The solution was allowed to warm to room temperature overnight. An HPLC of an aliquot

of the reaction showed conversion to product. The reaction was evaporated to dryness and
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6.81 (d, IH, 6.90

3H), 4.79 (s, 2H), 4.98 (dd, IH,
(s, IH), 7.48 (d, IH), 7.62 (d, IH, 7.85 (s, IH,
wQ@202/0663 | H), 8.37 (s, |IH).Exanple 161. (24. 3P@mUsS2004/043160
32% . 1H NVR (DMSO-d6): d 1235-1.4 (m 6H), 1.83 (m
IH, 2201 (m 2H), 2.36 (m IH, 2.81 (m 2H), 3.28
(m 2H), 3.85 (m IH), 4.10 (m 3H), 4.61 (m 2H),
4.79 (s, 2H), 4.98 (m IH), 6.79 (d, IH, 6.89 (s,

the (e Iti nﬁ)séﬁg (&%& %t'ﬁl}aztedﬁsvﬁﬁ fdr at}d’golleZtea@X(v%cudnng&ﬂtrzaf%?%ll\}smg,

contdB® dalts filogn ¥aatidnMekfence EMSr(ﬂBJa) 168471 @6 ) -329% . MBS
(ESI): me 453 (MtH) +. Exanpl e 164. This compound was
prepared starting from Exanpl e 163 using the general

Gerf’eré%‘:a)?lgﬁn?t?mg@[} ATk E%ar]ééﬁs 156 1@8 16 affirred @pend¥dn of Example

anpl e 165. Thi s conpound was
13401meaoatbﬁdnhx0@m@(l)ﬁamil\/b)rum’cbr Emgp) waa@@eﬂéhq;aﬂkﬂaﬁns/@gqnb@ -5
solid

et S embise v Ul ey o o0

ov g \g’héﬂ)gomﬂ—l@fé KR ORLSEbA mikhrd Whs bovled toﬁ‘bbﬂr‘xﬁ@ﬁpeﬁ\ﬂﬁe and
refuced to the diol using |ithium boroh dride to
congemsiodtedlinsracat toxasoliso | Thesobid wee tiituraier Wi W@ﬁép%ﬁ?lgf&ted by

h h
O T e
preparhti{dilida %“el pRX@ G pRephbative TIRLEet 0- aci d i nter nedi ate

romExanpe86(03 0543 nmmol) in DVF (3.5 nl)
was added HOBt-NH 2 (O 413 g, 2.717 mmol), and EDCI

el 0 T T Y B 0 2030,

Lt 7,57 s st i AL R

A mﬁ im0 5.0t 6 T8 BATh: DA (ariFer 43 (d, 18D, 7.51

ST BE AN Sl SIS D S b ), 10 e
nmol ) [ n tetrahydrofuran (5 nm.) was added lithium

Exampitotan (Crpagalile aridr M D m'so8 Riahien st rred

Example 138. (15.48 mg, 28% yield). MS (ESI): m/e 467 M+H)".

Example 139. (15.90 mg, 2.7% yield). MS (ESI): m/e 509 (M+H)".

Example 140. (9.16 mg, 20% yield). MS (ESI): m/e 481 M+H)".

Example 141. (20.8 mg, 17% yield). MS (BSI): m/e 493 (M+H)".

Example 142. (35 mg, 22% yield). 'H NMR (DMSO-dg): 8 0.34 (m, 2H), 0.58 (m, 2H),

1.26 (m, 1H), 1.63 (m, 4H), 2.83 (m, 2H), 2.99 (m, 2H), 3.61 (m, 1H), 3.88 (d, 2H), 4.07

(d, 1H), 4.48 (d, 1H), 4.79 (s, 2H), 6.79 (d, 1H), 6.89 (s, 1H), 7.43 (d, 1H), 7.51 (d, 1H),

7.87 (s, 1H), 8.17 (d, 1H), 8.32 (s, 1H).

Example 143. (27.17 mg, 41% yield). MS (ESI): nve 581 (M+Na)".
Example 144. MS (ESI): m/e 492 (M + 1)".
Example 145. MS (ESI): m/e 505 (M + 1)".
Example 146. MS (ESI): m/e 465 (M + n*.
Example 147. MS (ESI): m/e 506 (M + 1),
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and quenched wth water at 0 OC. The aqueous | ayer was

extracted with a m xture of tetrahydrofuran and et hyl
waec@satel 1: 1 rati o) and the conbi ned or gani cSP@EDE2004/043160

washed wi thbrine, dried antii3concentrated to obtain the

crude product. The crude product was triturated with a

m xture of tetrahydrofuran and ethyl acetate at room

tenperature for 1 h, filtered, washed with ether and

dri.e revhd raxy-am de (0.09 g, 75%yield,
EX%S%%W@)@W%@S@Q(%U, 494 (M18). To the

am de in nethylene chloride (25 nL) was added

trifluoroacetic acid (8 drops)..The resul '
Usmashesgqnpwéalkédaupa@rﬁc?évfﬁ@?ﬁ% iiikaiies T BER. BfdthBies 140-

' t oncentrated under vacuumto
15%%%@%@ deﬂ@?lu%geaﬁg)?%g}u@ét. The crude product was
Exfmiple flued20y73ang,i568% geld).c MUy 5@+Hp}1y (0.0074

g, 14%yj el d); e 494 AR l-en;188. The
Exazaple 1rBt <H9|04é§$a§%‘715ﬂw?@-n%§ &[sl'ég B’(esggfr@égﬁ%% ng the

Ofs . Jo4RBP1 1€ {R1d)0 ML EESX) nfle 86 ()" i N NMP was

Ex%g%lgg%;(fgr azi 6 fD ? ) |

e hydrate 8‘(23 drops). The resulted clear
Exanplatl5an(6ismpekd ¥4 yiedd)1 0dS gESPan/eH4hdMHNand quenched

Exiiaple a0 R 1r Ry By b i MR8 ().
Ex%?%l;ﬁ%b@b:l EXATRT B yid8). MS (ES:une 517 (MadenTredi at e

and net hoxyl am ne hydrochloride (4 eq) in

S5 M 3
Exampliexd5ar MSoEST: mfe A2 Mplk ol i di none and et hyl

)

al ¢ I A r, 2+h. Ethyl al cohol was
EX?%H%O@S %ﬁd%:‘lrrﬁ{/ggég% gnd+ ?)h'e reacti on nmi xture was
EX%FECLBGQMS Esvat/es2nid + he. resul ted solid was

filtered, washed with vvatfr and dried to afford

Expnpledd®. MISESLL 102492 M4 D Exanpl e 170. A dried fl ask
containing 1-22 (100 ng, 0.20 mml), Cs2CA3 (91 ny,
0.25 mmol ), p-anisidine (117 ng, 0.95 mol),

)
Exa@pte2l 52", -This¢atppivad yas poppeiedracyerding to thy prapesurs/for Exgmple 158
ng, 0.09 mmol ), and_Pd(OAc) .2 (13 . Q.0 [ )... .
whegs tha sherel MP%%%%%?%#X&W@ HBQ"[’% eﬁf‘) é&%ﬁ‘@‘é’“&%@%‘”ﬂh
me‘ﬁm AL BGorBLAbYSR AR A8 2 dhcEEwHAIREHn! bUr @8y diidBB Yo a stirred
suspension of intermediate diol (0.39 g, 0.91 mmol) in methylene chloride (15 mL) under

nitrogen was added TFA (0.13 mL, 0.91 mmol) dropwise. The reaction mixture was
stirred at room temperature for 4 h. The reaction solvent was removed in vacuo leaving a
white solid that was triturated with ether and collected by filtration (0.32 g, 86%). MS
(ESD): m/e 441 (M+H)", 463 (M-+Na)".

Using the general alkylation conditions described for Examples 136-143, Examples 160-
165 were prepared from Example 159.

Example 160. (15.8 mg, 49%). 'H NMR (DMSO-dg): & 1.84 (m, 1H), 2.01 (m, 2H), 2.36
(m, 1H), 2.78 (m, 2H), 3.39 (m, 2H), 3.80 (s, 3H), 3.85 (m, 1H), 4.08 (m, 1H), 4.13 (s,

3H), 4.79 (s, 2H), 4.98 (dd, 1H), 6.81 (d, 1H), 6.90 (s, 1H), 7.48 (d, 1H), 7.62 (d, 1H), 7.85
(s, 1H), 7.92 (d, 1H), 8.37 (s, 1H).
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After heating to 125 0C for 20 h, the black solution
was cool ed and the solvent renoved in vacuo. Methyl ene
w@hdosnsxfes (10 nl) was added, the m xture filteP€rUS2004/043160
through Celite, and the notHer |iquor was
chr omat ogr aphed on silica gel (5% MeOH/ CH 2C 2). The
intermedi ate yielded (22 ng) and Raney nickel (50 ng)
was hydrogenated in 5 nL 9:1 DVF/ MeOH at room
tenperature under 50 psi of hydrogen pressure for 4
days, filtered through Celite, and concentrated in
Exah@slel 061. TM3&@§®2%)U@HWMW’KMSD€H@M§ 1351 dr (an, 681), 1.83 (m, 1H),

20D, A QA (s 28 (. ST 2 218 % 88 g T TR0 3. 4.61
(m, (zg{) %7%% %gf'zzyg gﬁ) %Hfb6276 ((itB%H)] 63s 8111%52 7.4 (hl) 1H?> 783 (d, 1H),

78?(S7QHOS7 BR(ENH)LR.80(, dE). J = 2. 6 8.7 Hz, 1 H) 6 86

= 9.1 H, 2H) 6.90 (d, J=27Hz,1H),71
9.1 Hz, 2 H). 7.21 (dd, J = 8.7 Hz, 1 H),
Exafn@g o2 Ao h%%“%%lﬂm%‘sééfém‘iff %8 56 (s 1

H; M5 (me) 504 (Mt). Exanple 171. A dried flask

containing 1-22 (75 0.1 )i 1GS2CO3 (68 nm,
Exgnplg 1f3dEd me 387 MWE%SJMP% ‘i%b‘ﬁ]éb-ng, 0.71 mol ),

rac-2, 2' - bi s(di phenyl phosphi no)-1,1"- bi napht hyl (15

ng, 0.07 nmmol), and Pd(OAc) 2 (10 ng, 0. 04 nmmol) was

Exsleplgdss e@hislma@ohndmsas pf@pyredytaetmgfragm Eﬂgpg}@l@ uRiRide general

ook i TOPS 08 115,020 e PR BIAGERareot LA !

cool ed and the sol vent rempved in vacuo. Met hyI ene
chloride (10 nL) was added, the m xture filtered
Exthpledgh. Thisidompoand wak grepateidy alkydaism ofdixample 163 to give a

yelf”°”ff¢‘e@9r§?xﬁ£‘fﬁ%dé@5(<§§ﬁn%§e SRAE o ckel 150 )
was hydrogenated in 5 nL 9:1 DVF/ MeOH at room

t enper ature under 50 psi of hydrogen pressuyre fﬁ
Exaapks, 166i Thie cenporrbuahpieparpd 8! steihd ibBraaple 4P e d b ketoester in

T I—#@iﬂﬁe{ i h%eérF %%%lret%c%% rtﬁ%of&%ﬁ%h%%&&hﬁ?@%%@ %‘\ré b sohd
wh%é%&@@ uflfidd Bﬁpfeﬁ)aratlvecplﬁtelchh-lzrnatﬁgﬂdphy an 8ilicg gel u];mg 10%

mqq)anogc}ggro@ém@ givs 2 tan‘solia M8 (Bsh): e 5f1 Qi 63 (s 3

Example 167. The keto-acid intermediate from Example 86 (0.3 g, 0.543 mmol) in DMF
(3.5 mL) was added HOBt-NH, (0.413 g, 2.717 mmol), and EDCI (0.521 g, 2.727 mmol).
The resulted mixture was stirred at room temperature for 5 h and quenched with water at 5
°C and the precipitate was further stirred at room temperature for 40 minutes then filtered,
washed with water and dried to obtain the amide intermediate (0.28 g, 93% yield, 85%
purity); MS m/e 552 (M+1), 574(M+Na).

This intermediate (0.13 g, 0.235 mmol) in tetrahydrofuran (5 mL) was added
lithium borohydride (0.092 g, 4.2 mmol) at 5 °C then stirred at room temperature for 2 h
and quenched with water at 0 OC. The aqueous layer was extracted with a mixture of

tetrahydrofuran and ethyl acetate (1:1 ratio) and the combined organics were washed with
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H, 4.57 (q, J = 6.5 Hz, 2 H, 4.71 (s, 2 H, 6.30

(dd, J = 2.9, 8.7 Hz, 1 H, 6.72 (d, J = 2.8 Hz, 1 H),
we2@%/06163 J = 2.7, 8.7 Hz, 1 H), 6.89 (d, J =PG8I/8S14n4/043160

1 H, 6.90 (d, J =3.3 Hz, 1B H), 7.28 (s, 1 H), 7.40

(dd, J = 2.1, 87 Hz, 1 H), 7.61 (d, J = 8.8 Hz, 1 H),

7.73 (d, J =1.8 Hz, 1 H, 7.90 (d, J =8.7 Hz, 1 H),

8.31 (s, 1 H; M5 (me) 534 (M+). Exanple 172. This

bﬂr%gggngf@%s%ﬁéelﬂ{a%?QB et teSudgnea k. B Bode bagduct was

_ except using nitronethane and net hyl ene
tritehlea iithe: mixtare b atmhydiofurat epd ¢thahatetteditrperg tepperaturefor 1 h,

Flgied yasbst B s GEEPOR AN e Mo RS yanidy 093 g Tipje
79% gﬁg@%‘s%/%% W1 AATRRY Byl Twase MnkRah esbibyeidehloride (25

nmet hod for anple 75 starting from
mL)) wae addeditafleorba@ic MBid @Siryps) nilbe 890l iXture VEasaHped at room

174. This ou S..pr red.b
emptes kot €0 150 S B VI RSB araep g AR HEREE Qi P R o
furkiGiolhk crdleSré@uct.( Whe drutle pRodaBPWEs Putffied Byisilicagrep cointhnwas

prepared by the general nethod for Exanple 91 and
chrématogtaphy (208 Hag t 14y yietd VS 48 dMitle: 1- 20. Ms (ESI) :

me 441 (M+l) +. Exanple 176. This conpound was

prepared by the general nethod for Exanple 103 and
ExfRenbe. B etantettg edteoimdrmedinreatemtal UsiBthvBngtEs! 9f Example

me 441 (Mrl) +. Exanple 177, )'é’{;is conpaou S
75 (G5 Q0T ool ROE v s daeith el pore RORA LD GropRe The resultcd
clei%es%%g%ln \{'ﬁth%%tgd E@LO@@@'%&I%S alRydefcHel:witd ®atth 8nd Mélshlid was

: anpl'e "1/8. I's conpound was from Exanple 175 and
filtbre@ WiEY wathivaied andalyieth@ 4gen g yiek) NS risrd3BX M) eA57
M83. M5 (ESI): me 508 (M+l) +. Exanples 179-242 were
( ﬂrNébargd from Exanpl e 172 and the appropriate brom de

or iodide by the general nethod described from Exanpl e

83. Exanple 179. MsS (ESI): nle 455 (MHL + Exanpl e
Exd:@fle 168. (AESixtareraf éntdepiediave [-L7£1 eq) and methoxylamine hydrochloride (4

eq) in a mixture of 1-methyl-2-pyrrolidinone and ethyl alcohol was refluxed for 2 h. Ethyl
alcohol was removed under vacuum and the reaction mixture was quenched with water
and the resulted solid was filtered, washed with water and dried to afford product. MS m/e
440 (M+1).

Example 170. A dried flask containing 1-22 (100 mg, 0.20 mmol), Cs,CO3 (91 mg, 0.25
mmol), p-anisidine (117 mg, 0.95 mmol), rac-2,2’-bis(diphenylphosphino)-1,1’-
binaphthyl (20 mg, 0.09 mmol), and Pd(OAc), (13 mg, 0.06 mmol) was de-gassed three
times. Dry xylenes (5 mL) were added and the mixture was again de-gassed three times.
After heating to 125 °C for 20 h, the black solution was cooled and the solvent removed in
vacuo. Methylene chloride (10 mL) was added, the mixture filtered through Celite, and
the mother liquor was chromatographed on silica gel (5% MeOH/CH,Cl;). The
intermediate yielded (22 mg) and Raney nickel (50 mg) was hydrogenated in 5 mL 9:1
DMF/MeOH at room temperature under 50 psi of hydrogen pressure for 4 days, filtered

through Celite, and concentrated in vacuo. The resulting brown solid was triturated with
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Exanple 181. M5 (ESI): me 427 (M+l) +. Exanple 182. M5

(ESI): nme 471 (M+l) +. Exanple 183. M5 (ESI): me 453
W@ haos63763 Exanpl e 184. MS (ESI): mle 485 (Mt )PET/US2004/043160

Exanpl e 185. M5 (ESI): mel®69 (Mtl) +. Exanple 186.

M5 (ESI): nmle 457 (M+l) +. Exanple 187. Ms (ESI): me

481 (M+l) +. Exanple 188. M5 (ESI): me 455 (M+H) +.

Exanpl e 189. Ms (ESI): nie 469 (M) +. Exanple 190.

Meg';{%@%%f nqg %(‘?3’)595l ag%géw'ﬂ\ig %E@ﬁwo@ CLO NNR (Gﬁ&sa) d6YIse1 37 (1, 7

me 467
=6 E&MBHE@) 2%3.(t, V5 5 E$I2), 2 Hiy, 8. 22188 J(%B)HZ»LZ fﬁxéﬂﬁl(@ 31ig) 3.82 (s, 3

), 406 @M o D 6r I0 BT IR =7 AR Fi 6018 7= 0.

9
HZ%Q{'ES‘%))(E % ez"‘%l%ﬁ(s e lﬂ(@ 15:591(1%*!2)1{)*7 JExadml £21)98,7 Hz, 1 H),

7.52 68 JEMED)Hz+ HEXadp(de 1-—998 HbBl @ES? 78 (E’rriléi)éf@@g((m F 846 HZ 1 H),
5.2 ot MECHP R " Exarpl ¢ 202, b (E81)¢ e 455
(MH) +. Exanple 203. M5 (ESI): me 455 (M) +.
Example 171. A dried flask containing I-22 (75 mg, 0.15 mmol), Cs,CO3 (68 mg, 0.19
mmol), 2,5-dimethoxyaniline (100 mg, 0.71 mmol), rac-2,2’ -bis(diphenylphosphino)-1,1’-
binaphthyl (15 mg, 0.07 mmol), and Pd(OAc), (10 mg, 0.04 mmol) was de-gassed three
times. Dry xylenes (5 mL) were added and the mixture was again de-gassed three times.
After heating to 125 °C for 20 h, the black solution was cooled and the solvent removed in
vacuo. Methylene chloride (10 mL) was added, the mixture filtered through Celite, and
the mother liquor was chromatographed on silica gel (5% MeOH/CH,Cly). The
intermediate yielded (22 mg) and Raney nickel (50 mg) was hydrogenated in 5 mL 9:1
DMF/MeOH at room temperature under 50 psi of hydrogen pressure for 4 days, filtered
through Celite, and concentrated in vacuo. The resulting brown solid was triturated with
MeOH to yield 6 mg (8%) as a tan powder: mp>300 °C; 'H NMR (DMSO0-d6) & 1.39 (t, J
=7.1Hz,3H),281(t,/J=67Hz,2H),3.27(,J= 6.7 Hz, 2 H), 3.63 (s, 3 H), 3.82 (5, 6
H), 4.57 (q, J = 6.5 Hz, 2 H), 4.71 (s, 2 H), 6.30 (dd, J=2.9, 8.7 Hz, 1 H),6.72(d,J=2.8
Hz, 1 H), 6.81 (dd, J=2.7, 8.7 Hz, 1 H), 6.89 (d, / = 8.8 Hz, 1 H), 6.90 (d, J = 3.3 Hz, 1
H), 7.28 (s, 1 H), 7.40 (dd, J=2.1, 8.7 Hz, 1 H), 7.61 (d, / = 8.8 Hz, 1 H), 7.73 (d, /=138
Hz, 1 H), 7.90 (d, J = 8.7 Hz, 1 H), 8.31 (s, 1 H); MS (m/e) 534 (M+).

Example 172. This compound was prepared by the general method for Example 80 except
using nitromethane and methylene chloride as a solvent in step 1 and starting from the
dihydroindazole intermediate I-20 and methyl-5-chloro-5-oxovalerate. MS (ESI): m/e 413
M+1)".

Example 173. This compound was prepared by the general method for Example 75
starting from intermediate 1-20. MS (ESI): m/e 399 (M+1)*.
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Exanple 204. M5 (ESI): me 481 (M) +. Exanple 205.
M5 (ESI): me 481 (MHl) +. Exanple 206. Ms (ESI): nfe
wad 35084763 +. Exanple 207. M5 (ESI): nfe 509 (RI/PS2004/043160
Exanpl e 208. M5 (ESI): melB01 (Mtl) +. Exanple 210.
M5 (ESI): nmle 497 (MHl) +. Exanple 211. M5 (ESI): me
523 (Mtl) +. Exanple 212. M5 (ESI): me 487 (MH) +.
Exanple 213. M5 (ESI): me 497 (M+l) +. Exanpl e 214.
MS (ESI): me 469 (Mrl) +. Exanple 215. M5 (ESI): me
495 (M) +. Exanple 216. M5 (ESI): me 466 (M) +.
Y4 PRiE coMBoriShis er]Sz&edlBQ tHeNgehyrakmethed fpt Bxampge 100

star(lgggqggl 1@%%&1%?13@@ N&g d@%a@ 2@[ 21849 To Zﬁgﬁ?lh: 172

reaction m xture was heated to 140 OCfor 2 h. The
sol ution was cooled to roomtenperature, Et O wa

ecm(iiﬂe d75 a’mﬂlstcbmpymtd was pepardd Wy shecgsinprd method {ar E}i@r@@e 91 and

i g inaion Moz paastesy iy B By %%

5.17 (s, 2 H), 7.44 (d, 1 H), 7.54 (d, 1H) 787(s
1H, 872 (s, 1 H, 11.72 (s, 1H) ppm (m e)
Ex4rhl} 17Ex$hplcen®m@nd Wh$ Breparag b ip g@@@f%ﬂ@ﬂwﬂefar E%ﬁ%iﬁPle 103 and

76 and .br ono r al
Extiikingq B N v 2P sty e A (R
Exanpl e 220. This conpound was pr epar ed from Exanpl e
176 and ethyl iodide by the general 98 for Fx l.e
Ex@88ple NB7 ( EBis)compound|ggs lenin)ad ‘om Example 175 and ethy 10%{333 by the
general method for Example 83. MS (ESI): m/e 469 (M+1)*.

Example 178. This compound was from Example 175 and bromobutyronitrile by the
general method for Example 83. MS (ESI): m/e 508 M+1)".

Examples 179-242 were prepared from Example 172 and the appropriate bromide or
iodide by the general method described from Example 83.
Example 179. MS (ESI): m/e 455 (M+1)"

Example 180. MS (ESI): m/e 441 M+1)*.

Example 181. MS (ESI): m/e 427 M=+1)".

Example 182. MS (ESI): m/e 471 (M+1)".

Example 183. MS (ESI): m/e 453 M+1)".

Example 184. MS (ESI): m/e 485 (M+1)*.

Example 185. MS (ESI): m/e 469 (M+1)".

Example 186. MS (ESD): m/e 457 M+1)*.

Example 187. MS (ESI): m/e 481 (M+1)".

Example 188. MS (ESI): m/e 455 (M+1)".

Example 189. MS (ESI): m/e 469 (M+1)".

Example 190. MS (ESI): m/e 451 (M+1)".

Example 191. MS (ESI): m/e 512 (M+1)".
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Exanpl es 221-227 were prepared from Exanple 176 using
the nmet hod descri bed for Exanple 83. Exanple 221. M

wWQ EBSN6amse 497 (M + 1). Exanple 222. M5 (ESI): POT/esibE043160

(M+l) +. Exanple 223. M5 (BS8I): me 481 (M) +.
Exanpl e 224. M5 (ESI): me 483 (Mtl) +. Exanple 225.
M5 (ESI): me 509 (MHl) +. Exanple 226. Ms (ESI): nfe
501 (M) +. Example 227. M5 (ESI): me 515 (M+H) +.

Ex g%fl\% : i W@ d was prepared from Exanpl e
Exaﬁ@ and e%ﬁ])a/lfﬂ% e yy?h'e general nethod for Exngn'pl e
Exd®ple m.g&swsx)memg@gmr.) +. Exanple 229. This

conpound was_Rrepar raom Exanpl e 174 and propyl
EX%%?&I%“-MSI(E%BQ@?Fe%% (Mdéﬁhod for Exanpl e 86. I\/gy(ESI):
Exﬂ;ﬁewgé\ﬁ%ﬁl)ﬁﬂmﬁﬁyzgo' This conpound was

prepare m’Exanpl e +'and et hyl iodide by the
Exdpepie 820. MBt(ESD: fdr 48x@4pl)e. 83. M5 (ESI): me 495 (M)

+. | . _Thj
sl P M3 AESHIR STy oni t 1 1'e byt he. gener al
Ex{R99715 (EXATRIEAFRMI'(ESI) e 534 (Wk])

: Thi s conmpound was prepared from N acyl
Exahpled )3V (ESDned 46%2(M+D1. using t he general pr ocedﬁre

descr| f Ex 8. M5 (ESI): nle 48 I
Exaﬁnﬁﬁggﬁ’ﬁﬁg (%%Io)_. "%@ééag%%‘pg'und vvag pr)epar eg frgm(MF )
EX%KE%IQ;Qb@m@ES{;:irﬁ,@ 4meMigatyl ati on met hod described . M5

 me 443 (M) +. anpl e 234. Thi d
Exanplp20edVISSER/Y: %4%;%%7*5&- net hod descr: Zego?g?un "

T e R S TR
Exﬂﬁfﬂh@d& MS (ESI): m/e 455 M+1D)*.
Example 204. MS (ESI): m/e 431 (M+1)*.
Example 205. MS (ESI): m/e 481 (M+1)".
Example 206. MS (ESI): m/e 481 (M+1)".
Example 207. MS (ESI): m/e 509 (M+1)".
Example 208. MS (ESI): m/e 501 M+1D)"
Example 210. MS (ESI): m/e 497 M+1)".
Example 211. MS (ESI): m/e 523 (M+1)".
Example 212. MS (ESI): m/e 487 M+1)*.
Example 213. MS (ESI): m/e 497 M+
Example 214. MS (ESI): m/e 469 (M+1)".
Example 215. MS (ESI): m/e 495 (M+1)".
Example 216. MS (ESI): m/e 466 (M-+1)*.
Example 217. MS (ESI): m/e 469 (M+1)".
Example 218. MS (ESI): m/e 469 (M+1)".

Example 209. To example 172 (50 mg, 0.121 mmol) was added Ac;O (2 mL), and the

reaction mixture was heated to 140 °C for 2 h. The solution was cooled to room

temperature, Et;O was added, and the yellow solid was collected and dried (33 mg, 60%):
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descri bed for Exanple 233. M5 (ESI): me 471 (M) +.
Ceneral procedure for Exanples 236-244. A m xture of

WO paosioees at e 1-24 or 1-25 (1 eq) and hydr oxyl BaOi/mg2004/043160
hydrochl ori de or O al kyl hydr oxyl am ne hydrochl ori de
in a mxture of |-nethyl-2-pyrrolidinone and et hyl
al cohol was refluxed for 4 h. Ethyl alcohol was
renoved under vacuum then quenched with water and the

1 I N fd h int n
e T S S Pt Iy
3 B ML) (sEZEPT .84 287 HVS. 54 @, 44D, .89, 1EDafIRds.238), W52 (s, 1 H)
me 453 (Ml ) Exanple 239. M5 me 414 (M) Exanple
ppeAdS (e)foe W2 (Mt ) Exanple 241. MBS mle 426 (M)
Exanpl e 242. MS me 426 (Mtl) Exanple 243. MS me 442
(MHl) Exanple 244. M5 mle 428 (M+Hl ). Exanple 245. A
Exdmhplt Q12 Tifis conenme oy astpeepar@iirémn Fxgnplarbttanddyompbpyronitrile by

the et ol P Ea I s R S SR AR 50 ¢

| - met hyl - 2-pyrrolidinone and benzene was refl uxed
using a Dean-stark trap for 2.5 h. The reaction

Exariplt 220. Ttis cprapainddvag irepasest fipatxampd ELandssliy! ipglide by the

e e LR eaelat E oAb T b uran (101
rati o). The conbi ned organic | ayers were washed with

brine, dried and concentrated, and the _crud roduct
Exmmples 27402 EVer BPRHCG RN 1 1Q BTRGIRGARGRes dectibed for
B et gre and hexane to yield product. M5 me 463 (M)
X@%ﬂgrgl procedure for Exanples 246-250. A m xture of
Exhiipernredist@Smahieyo7ket erg. i ntermediate 1-26 (1 eq)

Exgnqgle%ZS.l 1{</I\él (ESI): m/e 455 (M+1)".
Example 223. MS (ESI): m/e 481 (M+1)".
Example 224. MS (ESI): m/e 483 (M+1)".
Example 225. MS (ESI): m/e 509 M+D)*.
Example 226. MS (ESI): m/e 501 (M+1)".

Example 227. MS (ESI): m/e 515 (M+1)".

Example 228. This compound was prepared from Example 173 and ethyl iodide by the
general method for Example 83. MS (ESI): m/e 427 M-+1)*.

Example 229. This compound was prepared from Example 174 and propyl iodide by the
general method for Example 86. MS (ESD): m/e 509 (M+1)".

Example 230. This compound was prepared from Example 174 and ethyl iodide by the
general method for Example 83. MS (ESD): m/e 495 (M+1)".

Example 231. This compound was prepared from Example 174 and bromobutyronitrile by
the general method for Example 83. MS (ESI): m/e 534 (M+1)*.



10

15

20

25

30

hydr oxyl am ne hydrochloride (4 eq) in a m xture of

1- et hyl - 2-pyrrolidi none and et hyl al cohol was
WO edosose3 f or 2 h. Potassium carbonate (17 eq)P@EES2004/043160

added at roomtenperature &9 heated to 65 OC for |h.

Ethyl al cohol was renpved under vacuum the reaction

m xture was then quenched with water and extracted

thrice with a m xture of tetrahydrofuran and et hyl

acetate (1:1 ratio). The conbined organics was washed

with brine, dried and concentrated to provide a crude
Ex#fi16 082, Thhesthpovas wasifreyaa¢dfromi Nfac aldobyde énteoediate I-21 using

tetrahydrofuran, _ether_and h t i sh +
the BrrsTBGROL e (L 5940 RETAPE 1470 ISR B8456" g
me 456 (M+l) Exanple 248. M5 mle 484 (M+l ) Exanple
249. M5 me 498 (M+H ) Exanple 250. Ms mle 509 (M + 1)

Exdpgaleril3s. Ihis. cahpaundowpo praparalsirpme Baaraplef33gniiag Kis deacylation

ket one jnte late 1- [ the general procedure
me@@ﬂd@%%ée@&%we@@%@gS (M + 1) Exanpl es
252-286 were prepared using the appropriate N al kyl

ketone internedi ate 1-26 by the general oxine )
Exaypit 2%l sSThiechmgeuetb s m@garﬁ@rusgga%| genepy gmothgd described for

Ex I \ M+l ) Exanple 253. M5 nmfe 484
Ex@?@%}iﬁéﬁé@@%@ﬁ?@ 470 (M) Exanple 255. NB
ne 456 (MH ) Exanple 256. To the internediate 1-32

(25nmg, 0.07 nmmol) in nitromethane (5_nmL) was added
Exmplny B eRbis CEmmmiA BB GNPRRSeq, APy ERTPIangi4 Ligeele method

sl BT ML NS e e (B, 0,7, el 10 =0
stirred at roomtenperature overnight. The reaction

Gervx\?rsal It)rlg)sgducr:é) fr:)cf* %?(tengl%}eg %36—82t4l4r red with

A mixture of intermediate 1-24 or 1-25 (1 eq) and hydroxylamine hydrochloride or O-alkyl

hydroxylamine hydrochloride in a mixture of 1-methyl-2-pyrrolidinone and ethyl alcohol

was refluxed for 4 h. Ethyl alcohol was removed under vacuum then quenched with water

and the resulted solid was filtered, washed with water and dried to obtain the product.

Example 236. MS m/e 400 (M+1)

Example 237. MS m/e 442 (M+1)

Example 238. MS m/e 453 (M+1)

Example 239. MS m/e 414 (M+1)

Example 240. MS m/e 442 (M+1)

Example 241. MS m/e 426 (M+1)

Example 242. MS m/e 426 (M+1)

Example 243. MS m/e 442 (M+1)

Example 244. MS m/e 428 (M+1).

Example 245. A mixture of intermediate I-24 (1 eq), methanesulfonyl hydrazide (5 eq) and
p-toluenesulfonic acid monohydrate (1 eq) in a mixture of 1-methyl-2-pyrrolidinone and

benzene was refluxed using a Dean-stark trap for 2.5 h. The reaction mixture was
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water and a few drops of 1N HC added. The product was

collected by filtration, dissolved in nmethylene
weblosiosates met hanol and purified by preparati vePdL/0S2004/043160

eluting with 10% nmet hanol / M8t hyl ene chloride. The

desired band was col |l ected, stirred with nethyl ene

chl oride/ methanol, filtered, and concentrated. The

sanple was dried at 800C under vacuum overni ght. M

nm.e A9 1), = . . )
ol bl PR RS et b s e v
miMGiend etHy® a@tae aad taprbydrdfiran dekrtioheThd comipinehpizeric layers
246-249. M5 m e 544 (Ml Exanpl e, 257
i 4

e i rec s o8 e b prEhS g paated with
O ot D S
Exanpl e 263. M5 me 428 (Mtl) Exanple 264. M5 nie 442

(M+l) Exanple 265. M5 mle 456 (M+l) Exanple 266. M5
me 470 (MHl) Exanple 267. M5 mie 490 (M+l ) Exanple

gy S e b« 200, e e 4 ()

A 1oy oEi«ﬂcrpiediaZe?methNBl{m@e mmn@m%trg) I—§6 (217elq') allyclls Or—ra{ﬂl%y1414
hydroxylamine hydrochloride (4 eq) in a mixture of 1-methyl-2-pyrrolidinone and ethyl
alcohol was refluxed for 2 h. Potassium carbonate (17 eq) was added at room temperature
and heated to 65 °C for 1h. Ethyl alcohol was removed under vacuum, the reaction
mixture was then quenched with water and extracted thrice with a mixture of
tetrahydrofuran and ethyl acetate (1:1 ratio). The combined organics was washed with
brine, dried and concentrated to provide a crude product, which was triturated with a
mixture of tetrahydrofuran, ether and hexane to furnish a pure product.

Example 246. MS m/e 470 (M+1)

Example 247. MS m/e 456 (M+1)

Example 248. MS m/e 484 (M+1)

Example 249. MS m/e 498 (M+1)

Example 250. MS m/e 509 (M + 1)

Example 251. This compound was prepared from methyl ketone intermediate I-25 using

the general procedure for Example 246-250. MS m/e 428 (M + 1)

Examples 252-286 were prepared using the appropriate N-alkyl ketone intermediate I-26
by the general oxime synthesis methods described for Examples 246-250.

Example 252. MS m/e 442 (M+1)

Example 253. MS m/e 484 (M+1)

Example 254. MS m/e 470 (M+1)

Example 255. MS m/e 456 (M+1)
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Exanple 273. M5 me 456 (Mtl) Exanple 274. M5 nle 471
(MH) Exanple 275. M5 mle 499 (MH ) Exanple 276. M5 nfe
wad®s(0bs7b) Exanple 277. M5 mfe 546 (M+H ) ExanpP&r/RFB04/043160
M5 mle 562 (M+l) Exanple 2¥32. M5 mle 511 (M) Exanple

280. M5 me 497 (Mtl) Exanple 281. M5 nmle 539 (M)
Exanple 282. M5 me 525 (Mtl) Exanple 283. M5 me 567
(Mtl) Exanple 284. M5 nie 553 (MHl) Exanple 285. M5

Ex%@ %ié “{{"Mﬁllé m@fﬁx lafe Izﬁﬁ%zsbégemot? n28a1) GMitﬂon@ﬂ@dﬁE'(? mL) was

m Xxture I nterme 1-28-17(98. 2 ny,
addéHQLthlopH&(eQ%@Bor@l (:Hl3née (ﬂj leGD ’DﬁmmTDlQ ¢Q) Bbllw%c( B;Balngnnum

0.09 nmml ), Cs2C08
ch1911468(9ﬂ‘gng @ ‘el 0 eq)radée@nrﬂnaélfpogl 2‘3’@%&%215?1 Ié‘%f‘ﬂ‘i"eﬁas

Stiri a% 190 N 48 er&tﬁre (§Ve 1B M8RGLA Q8N YRS tﬁé?ll do‘ﬁ&‘ﬁﬂra@ﬂ §ik&e with
SRR LIRS CS6t

"to roomtenperature and
wafék blhid gebwitlidps GHZCN HCl fadcﬂddeﬂ“hﬂpltoﬁndu@its wEited by fidkration,

R i AT R 150
10‘%&3&@&@/{1‘}/ g&g M QYdeC qqle%l%sﬁ% l{a%a%as ‘éf)ll&ﬁ@d stirred with
su VB: e (MH+. A

cyano e ster.
metHyXdndic@lopidefndtBarid, fHtdpsd, iahd tcﬁntemy&tmb Bt spfle §/asgied at 80°C

0. 046 I Ra
un@rwawnrggve?vmht NS nﬁgé."g)é@?f f)e%% ?g%wawepa&d&pf'}gom thienyl

ketbRd I t&ﬁl%ﬁfa?et é‘h%i )gﬂ%ﬂtéle "ﬁClru@ﬁlg‘tﬁeeé@ﬁfﬁtp%&dufghﬁscnbed for

PEACLT 0N Was nD conpl eti on. The RaNi
Exw@ples 246-249. MS m/e 544 (M+1)

Example 257. MS m/e 456 (M+1)
Example 258. MS m/e 442 (M+1)
Example 259. MS m/e 456 (M+1)
Example 260. MS m/e 470 (M+1)
Example 261. MS m/e 484 (M+1)
Example 262. MS m/e 498 (M + 1)
Example 263. MS m/e 428 (M+1)

Example 264. MS m/e 442 (M+1)
Example 265. MS m/e 456 (M+1)
Example 266. MS m/e 470 (M+1)
Example 267. MS m/e 490 (M+1)
Example 268. MS m/e 499 (M+1)

Example 269. MS m/e 470 (M+1)
Example 270. MS m/e 484 (M+1)

Example 271. MS m/e 414 (M+1)
Example 272. MS m/e 428 (M+1)

Example 273. MS m/e 456 (M+1)

Example 274. MS m/e 471 (M+1)
Example 275. MS m/e 499 (M+1)



10

15

20

25

30

renoved by filtration, the solvent concentrated and
the product purified by silica chromatography (5% MeOH
WO p0oSRTb2) to afford 16.0 nmg (71% of productPCIVBS2049@43160
me (M-H) +. Exanpl e 288. Th3s conpound was prepared by
the sane general procedure as Exanple 287 with
internmediate 1-28-1 (98.2 ng, 0.2 mmol ), Pd(QAc) 2
(éi.4 ng, 0.06 rr}’ml) BI NAP (56 ng, 0.09 nmol), Cs2C33
N- et hyl ani line (104 uL, 0.96
EX‘%F?Q W:ﬁ%¥ gyl ene. The 3-substituted cyano
Exﬁﬁ%@Q7YGMS1@/e5;S§%{MM$ obt ai ned. MsS:518 me (M+H) +.
rogenation of the 3-substituted cyano ester (50
EX%P@Z%@}NWP %S(l\g'é]E)CI‘I bed for Exam%l e 287 affgr ded

Ex%g%l%yr% VAP Pedyst . MS: 476 me (MrH) +. Exanpl e

i's compound was prepared by the sane general
Exmplee@urmsamlﬂ&ﬂrm/lelzw with internedi ate 1-28-1

d OAc) 2 (13.4 ny, 0.06 1),
EXBPNAIQS SMS@% %Eg ( %)szca(s (91 % 0. 28 %3
Ex %}ﬁ]e%,g@ MS‘E&@S’Z@’%M z)ne (147 my, 0.96 nmol) in 5.0

o- Xyl ene. The stituted cyano ester (45 ngy,
Ex#0ple 288t dMSmed 367 Metd) obt ai ned. MS: 564 nmfe ( MtH) +.

3-substituted cyano ester (40.0
EX%&%%&WEB% t(lgiéégrl bed for Exarrpl>/e 287 affogded
Ex?ﬁi&ﬁl&z@% Ble oBev+oduct . Ms: 522 mfe (MHH) +.
Exanpl es 290- 306 were prepared using general
Expmpledd6rMS mesBhi 0dulY or Exanpl es 287- 289 starting
Wi th the cyano-ester internediate 1-28 and the

appropriate aniline. Exanple 290. M5 me 492 (M)
ExExpRse. 29hixthfd offieefdli{tdA-23- 1HR&2phe, RYBmAs A@ASRZ13.4 mg,

0. q(@mbgﬁ( l 5e562n%§’, 0. 8/95 mnrzlcﬁ) ACQSQCé) Nwl ng)@ 7% mmo%?and p-anisidine

(118 mg, 0.96 mmol) in 5.0 ml of o-xylene was refluxed under N for 18 hr. The reaction

o0

m

was followed by HPLC. The reaction was cooled to room temperature and diluted with
CH,Cl,, filtered through celite and washed with CH,Cl,. Concentration and purification
by flash chromatography with 5% MeOH in CH,Cl, and preparative TLC provided 35 mg
(33%) of the 3-substituted cyano ester. MS: 534 m/e (M+H)". A mixture of this 3-
substituted cyano ester (25 mg, 0.046 mmol), Raney-Ni (excess) and 5.0 mL of DMF and
0.5 mL of MeOH was hydrogenated under 50 psi Hy on a Parr apparatus overnight at room
temperature. The reaction was monitored by HPLC to completion. The RaNi was
removed by filtration, the solvent concentrated and the product purified by silica
chromatography (5% MeOH in CH,Cl,) to afford 16.0 mg (71%) of product. MS: 492
m/e (M+H)*.

Example 288. This compound was prepared by the same general procedure as Example
287 with intermediate 1-28-1 (98.2 mg, 0.2 mmol), Pd(OAc); (13.4 mg, 0.06 mmol),
BINAP (56 mg, 0.09 mmol), Cs,CO3 (91 mg, 0.28 mmol) and‘ N-methylaniline (104 uL,
0.96 mmol) in 5.0 ml of o-xylene. The 3-substituted cyano ester (60 mg, 58%) was
obtained. MS:518 m/e (M+H)". Hydrogenation of the 3-substituted cyano ester (50 mg,
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Exanple 295. M5 me 521 (Mtl) Exanple 296. M5 nie 520

(MHl) Exanple 297. M5 mle 560 (M) Exanple 298. MS
wWOot@shav6x M-l ) Exanpl e 299. M5 nie 548 (M) BEREIPEm®04/043160

300. M5 me 522 (Mtl) Exanpide 301. MS me 506 (M)

Exanple 302. M5 me 480 (Mtl) Exanple 303. M5 nie 492

(M) Exanple 304. M5 mle 506 (M) Exanple 305. M5

nme 506 (MHl) Exanple 306. M5 me 546 ( M+l ) Exanpl e

S ’ A :
o8 Sl RSB AP ) opptu v
m/d (\e+EPUpl i ng and reductive cyclization procedure

descri bed for Exanples 287-289. M5 nfe 454 (MH)
Exanpl e 308. This conpound was prepared using the

Ex%h%lﬁ %82“3}955 c%%@&n@%%?ﬁﬁeg&teﬁ b SR denéi ﬁro@@dhre as Example

trrhydro-i azol & using the couplin and
287 vl Giteineediate I-22-dt (082 mg,dc2 duma), d’elé@AphébB 1 mg,

BIGADGSamah B8 Mo ks (3 Ear i e SFE %k%‘?hne a47
mgl§gg %@1?% 90%1%% Adaed T8e 3- s%stitﬁléﬁléﬁﬂo dsedr I(@S/\m@ M}%

12.2 nmol ) "2-i odopropane. The reaction
intdremtimt: was otefined MS) r S64gmied ME-SHY hEidroseragian oA thas3- Sebtigpted

o S LSS N 5o

theg{r?(g%tapgagefggggﬁm$m*f ate, filtered, concentrated, and
umat 80 OCto give 830 ng (75%

Examples 290-306 were prepared using general procedures described for Examples 287-

289 starting with the cyano-ester intermediate I-28 and the appropriate aniline.

Example 290. MS m/e 492 (M+1)

Example 291. MS m/e 522 (M+1)

Example 292. MS m/e 522 (M+1)

Example 293. MS m/e 492 (M+1)

* Example 294. MS m/e 492 (M+1)

Example 295. MS m/e 521 (M+1)
Example 296. MS m/e 520 (M+1)
Example 297. MS m/e 560 (M+1)
Example 298. MS m/e 522 (M+1)
Example 299. MS m/e 548 (M+1)
Example 300. MS m/e 522 (M+1)
Example 301. MS m/e 506 (M+1)
Example 302. MS m/e 480 (M+1)
Example 303. MS m/e 492 (M+1)
Example 304. MS m/e 506 (M+1)
Example 305. MS m/e 506 (M+1)
Example 306. MS m/e 546 (M+1)
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yield) of the Nisopropyl product; Ms me 413(M + H).

Step 2: To 1.32g (3.2 nmmol) of internmediate from step
wQ@2008/08F63rL. AcOH was added 409m (6.41 mol , 2P€mUS2004043160

HNO3 drop wise at r.t. Thel2Seacti on was heated to 8Q0C

for 2 hours and let stand at r.t. overnight. The solid

was collected by filtration, washed with water and

ether, and dried under vacuumat 8Q0C to give |.lg

Exa%’pﬁ %eﬁ ellkgg o?mop%ﬂ? urﬂ(s% %?}é?ltlﬁ rgéet‘ﬂ? N—ﬁrgpmy}g&eé‘@tgm(éﬂn’edme

I-28-Dtafd B&@r@maﬁmmgshepo@lmg add raducOM LB zationsGredweesdescribed
added a few spa i ps of RaNi under nitrogen

fOIEM@Qbh@EFéZS%’rMSr@/a@WOWH xture was stirred at 50 psi

on a Parr Apparatus for 48 hours. The solution was
filtered through celite, concentrated under vacuum
ExSuisip eosiémamnmundm pagiakedaisiveg the Netsortgity] cyanqyesjer 800

mtefﬂiné?hasel Ir'“ P b%%g(#ﬂi g?bs}y&%%{%ﬂj&%é é{%{gttﬁﬂ S%iliﬁé glﬁ%%%lilctive
cyc%&](c%f ﬂé%éﬁﬁf@e Isafisedlro Bxdmples 381-289. us anelcwasreidded 7

oropyrimdine, and the reaction was
heated to reflux overnight. The reaction m xture was

en cancent tirred wwith water, filtered, and
SYIEF SeQ}CIB‘i‘?HHe 'f?ﬁe%dc’g ]gS; preparative TLC plate using
9% 2T71ﬁmmpm@inemaﬁe 1c30 inek3adl. asdtoie wavaddad 3.7 mL
nmet hy ne ch orlde/acetone filtered, and

108 Na@éﬁtfﬂlé@\é@ﬂ byrha2galbl2e wallig i edPPEipane. The TEariaR i rated to

reﬂlf;? Z’tgellsl)O ¥ eﬁ?gn%glggﬂ(eﬁﬂewzll%)r %/aggd@ne;ﬂ e{éhsdﬁgg B&Wu@t‘%l\;(\é@cged with
ﬂ{yﬁh@ IcBIbrids iang vﬁabl&:dg&mlebﬁhe pflmm'game l4yer witx dmngxl eved8adium

slfm el pican B, ang i s VG SEShtp e S0 R (5%
yielth & BN G5 dpyl product; MS m/e 413(M + H).

Step 2: To 1.32g (3.2 mmol) of intermediate from step 1 in 15 mL. AcOH was
added 409l (6.41 mmol, 2 eq) 70% HNO; drop wise at r.t. The reaction was heated to
80°C for 2 hours and let stand at r.t. overnight. The solid was collected by filtration,
washed with water and ether, and dried under vacuum at 80°C to give 1.1g (77% yield) of
the nitro intermediate; MS m/e 458 (M + H).

Step 3: To 1.1g (2.47 mmol) of the nitro intermediate from step 3 in 40 ml
DMEFE/13 mL MeOH was added a few spatula tips of RaNi under nitrogen atmosphere.
The reaction mixture was stirred at 50 psi on a Parr Apparatus for 48 hours. The solution
was filtered through celite, concentrated under vacuum, suspended and stirred with ether
overnight to give 800 mg of intermediate I-29-1 as an off-white solid (86% yield); MS m/e
386(M + H). |

Example 309. To 20 mg (0.52 mmol) intermediate I-29-1 in 1 mL n-butanol was added 7
mg (0.6) 2-chloropyrimidine, and the reaction was heated to reflux overnight. The
reaction mixture was then concentrated, stirred with water, filtered, and eluted on a silica

gel preparative TLC plate using 9% MeOH/CH,Cl,. The product was collected, stirred
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Exanple 314. M5 me 463 (Mtl) Exanple 315. M5 nie 546
(M) Exanple 316. M5 mle 506 (M) Exanple 317. M5
WOoR@s560563 M-l ) Exanple 318. M5 nie 492 (M) BEREIPEm®04/043160
319. A m xture of cyano-esi®r internediate 1-30 (500
my, 1.4 mmol), 10 N NaOH (3 ni), 3-brono cycl ohexene
(1 m) in acetone (30 nL) was stirred at reflux 12
hours. The acetone was renoved at reduced pressure,
wilf e a8 20 R REACUEN, 1AL LB diried ar 80
°C infideg highdv aatiemi ove BRIt e Ee (156 mip as 8 yallowmnelid 43 Gopipls MP m/e 464
RaNi was hydrogenated on a Parr apparatus for 12
(MpioH)-s. The catal yst was renoved by filtration and the
sol vent renoved at reduced pressure. MeOH was added to
the residue and the product was precipitated by
Exadtplies B 308 weed prepared gsivg tisgBnengl plocedire Forddkagpte 309.
product . (ESH 411 (M+ 1). To a stirred
EX@BE%EHéi3%§Hye§%%(gL§9ious inter%ediate product (450
Ex8pleB1}. Mi®ke it MRyl ene chloride (100 nmi) was added
S-Ecarbonethoxy)propionyI chloride (1.5 nL, 11 mmol)
Exm?phEﬁBumﬂ&uﬁEéﬁ4dedé (1.5 g, 11 mol) under nitrogen
a e T t.hon was stirred over night at
Exﬁ%gﬁﬁﬁgné§?8VESQ§%$ﬁ3>so|id was col | ect ed, agded to
Exhi@BleAUERS ffd 463 ailed) and col | ected. The product was

chr omat ogr aphed on silica gel (GkCk/MeOH 95/5). M
Ex@mgbﬁﬂﬁ1gd%gyeéﬂﬁﬁwi}) The THP ring was formed by the

eneral ri bed for Exanple 93 usin
Exglag%%uﬁn%%?%%gg?pgéﬁ?g the reduction and TFA i ng
Ex%nptagnomleshgeeowmmycl i zation. M5 (ES+) mfe 495 (M +
. ample 321, To a stirred solution of alum num

Exatplerilde NID 119492 M+4d nnol, 10 equiv.) in nethyl ene

chloride (3 nL)-nitronethane (2 nL) at room

t enperature under nitrogen,
Example 319. A mixture of cyano-ester intermediate I-30 (500 mg, 1.4 mmol), 10 N

NaOH (3 mL), 3-bromo cyclohexene (1 mL) in acetone (30 mL) was stirred at reflux 12

hours. The acetone was removed at reduced pressure, excess water was added and the
product collected by filtration. MS (ES+) m/e 451 (M +1). The above intermediate in
DMF/MeOH (50 mL, 9:1) and 2 scoops of RaNi was hydrogenated on a Parr apparatus for
12 hours. The catalyst was removed by filtration and the solvent removed at reduced
pressure. MeOH was added to the residue and the product was precipitated by addition of
water to give 580 mg of intermediate product. MS (ES+) m/e 411 M +1). Toa stirred
suspension of the previous intermediate product (450 mg, 1.1 mmol) in methylene
chloride (100 mL) was added 3-(carbomethoxy)propionyl chloride (1.5 mL, 11 mmol)
then aluminum chloride (1.5 g, 11 mmol) under nitrogen atmosphere. The reaction was
stirred over night at room temperature. The solid was collected, added to ice wate,
triturated and collected. The product was chromatographed on silica gel (CH2Cl,/MeOH;
95/5). MS (ES+) m/e 539 (M + 1). The THP ring was formed by the general procedure
described for Example 93 using sodium borohydride for the reduction and TFA in

dichloromethane for cyclization.
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was added cycl opentyl carbonyl chloride (0.45 nL, 3.69
mmol, 10 equiv.). The solution was stirred at room

wo esoppsEbdire for 15 min. The di hydroi ndazol e tPOPUSL064/043160
(0.12 g, 3.69 mml, 1 equiV27) was added as a solid to
the reaction mxture. After 24 h at roomtenperature,
the reaction m xture was cooled to 0 OC and quenched
with 10% HCl . The product precipitated out of solution

by filtrat 0.15 g, 97% | d
M%%WF%%E@%W d 1. 55 E?nlm),( 1. 67g(m 2H§/I e1.233
(m 3H), 1.97 (m 2H), 2.88 (dd, 2H), 3.26 (dd, 2H),
Exqm.Ble 3%1 0o @§f1rrpq].|?glﬁgc§153f %l'g_%ﬁqu% gfagl(@i(oz @ g,rﬁﬁm%r%lg]lo equiv.)

in &%thyl%ﬁg ch1bBad E%)L) ¥ ndime (M)t réonR f&?ﬂl{%réiﬁ& under gitrogen,
red suspensi on of product from Exarr?l e 321 (126

waslded cRddpemylcarbongahloride (0.45 THE 3@ o LﬂchRgnm\h) t Fhggohution

NEET N RN R e e

mn@SPEQéE&J' ) #a6adtlcadid alsbMd idie R GbH Giixives t After Dl an@om
onogeneous. Additional |ithiumborohydride (1.

tenfhefiFumaytbe reamO@quxture) wegeepoleddad Qﬁldtqvén?heﬁtmﬂbl%r%@ The

pro, %étré{r%:g}a?%?;{ %@solpﬂgn an[‘ asrs Eécﬁ{/\ejgfseﬁc rffl&gﬁd %97% yield). 'H
NMiRePfRsLat dv s 5an1 1H?r18671{1hy2}\1\) , 1183wat, 6H), rrm;(mmm)emss (dd,
was renoved i n vacuo eavl n a tan

2Hy,i3626l)dd, 26k 387 (o, B, tH004 <, LHD. (48P ﬁg%H)A}éégé@rrluH)p 8@96§» 1H),

5536500, hhir A el kT BnE s ceag: B PLMAIRE | Sancr

as an off-white solid (11 6 ng, 29%y| eld). 1H NMR
(DMSO-d6): d 1.23 (m 1.43

ExampR 32& Top stnzedzwspcmmqm.q)f prgiug@;%r @Cﬁxagm)le 3515 Q%g]( IE?297
mrfugp 1 F(Mjw%x{ ibtf:fgbmlr)ﬁ’ndd%%ﬁl gs%rmva? é%d%ﬁ li(tlﬁumz&pr@}gﬁlrﬁz (1.5mL,
2.97thmoB IB%q(uS ) drbPwisd. 1Vigbrdus, evbhition MBg4sE8h9 obsnfved&gd gradually
thqorpwmmm%%g%ﬁ%@wé%z?ﬁéM’gﬁijoeﬁf{%ﬁ%wohiﬁmlé L 297

Ql ?%@éb 20&%{8@%@% g‘%he( fittde WaStAddSYednidnt | WHRAGRIsFting
material was observed by HPLC, the mixture was cooled to 0 °C and quenched slowly and
carefully with water. The solvent was removed in vacuo leaving a tan solid (110 mg, 87%
yield). A sample of the solid (40 mg) was purified by preparatory plate chromatography
on silica gel using 10% methanol/ methylene chloride to yield the product as an off-white
solid (11.6 mg, 29% yield). I'H NMR (DMSO-dg): & 1.23 (m, 2H), 1.43 (m, 1H), 1.55
(m, 3H), 1.73 (m, 1H), 2.21 (m, 1H), 2.86 (dd, 2H), 3.23 (dd, 2H), 3.88 (s, 3H), 442 (m,
1H), 4.77 (s, 2H), 5.07 (d, 1H), 7.40 (d, 1H), 7.48 (d, 1H), 7.82 (s, 8.34 (s, 1H), 8.88 (s,
1H), 11.41 (s, 1H); MS (ESI): m/e 427 M+H)".

Example 323. To a stirred suspension of product from Example 322 (70 mg, 0.164 mmol,
1 equiv.) in methylene chloride (8 mL) was added trifloroacetic acid (63.2 uL, 0.820
mmol, 5 equiv.) followed by triethylsilane (0.13 mL, 0.820 mmol, 5 equiv.). The reaction

mixture became homogeneous and was stirred at room temperature overnight. Reaction
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mol, 5 equiv.) followed by triethylsilane (0.13 ni,

0.820 mmol, 5 equiv.). The reaction m xture becane
whersgestebus and was stirred at room t enper at UPET/US2004/043160

overni ght. Reactionsol vent128as renoved in vacuo

| eaving a tan solid. The solid was purified by

preparatory plate chromat ography using 10% net hanol /

net hyl ene chloride to yield a tan solid (12.3 ng, 18%

ield)y. 1H : .25 :
sol\};e;qf Wa{re@govg%%%@? % ‘%ﬂ s?;ﬁ% Tg%oé‘rl%'('%a’is %}Frgfﬁdgiﬁ 8péfeli.mrat0ry
plat%@ggor%%tbgraﬁlﬂli’sh(gjm% 2dthardl/abethglendehloride tpryigld a tanpalid (12.3

IH, 7.45 (d, |H)., 7.69 IH), 4
mgJ H% y&log ‘QWMg@:@:%s%-2$ Ay 51?)51(5@% Ief} 63 . 41D, 219
( : : i d i~
om0 S P00 S0 14 20D s 2 RTREHP S8 B A G oHR 085 ¢,
1H)Hel54R91 V716910, 1HD 813 (8, 1305 8.8%H(s,SI Do hdR (el LiAxsMS (ESI): m/e
prepared using the general procedure described for
411 e 322-323. MS me 425 (M + 1). Exanple 326. This
conpound was prepared using 1l-tributyl stannyl
cycl opentene and the 3-brono internedi ate using the
Ex&ajpie 3genThislcopipotstiwaep@paes aspg ¢hedgenenbpracedige gegoribed for

1). Exanple 327, Thi s conpound was prepared using the
EX@GPJ@%@%&T“W%@GE% as Exanpl e 39, using
1-tributyl stannyl cycl opentene and internedi ate

1-28-1. The product fornmed was subjected to RaNi/H 2
Exinyple 636n Thismomgpound Wes prepaigd using the gengrabprospeyrg gegrabed for

EX BB ORT Al PP a tiding the shie method as.

descri bed for Exanple 9 using internmediate 1-31-1. M5
me 425 (M+ 1). Exanple 329._This,conEound ma%
Expnploa26dThis compewns wasrnreprsedpeingd-tabuyistary pglopentene and the

Ex le 32 i. t N - ' ' .
o AR By A SR o SERERY fhls o+
1)internediate 1-32 (95 ng, 0.28 mmol) in dry

Example 327. This compound was prepared using the same general procedure as Example
39, using 1-tributylstannyl cyclopentene and intermediate I-28-1. The product formed was
subjected to RaNi/H, hydrogenation and the product purified by silica gel
chromatography. MS m/e 439 (M + 1).

Example 328. This compound was prepared using the same method as described for
Example 9 using intermediate I-31-1. MS m/e 425 (M + D.

Example 329. This compound was prepared using the same method as described for

Example 328 using the N-sec-butyl intermediate. MS m/e 481 M +1).

Example 330. Step 1: To a solution of intermediate I-32 (95 mg, 0.28 mmol) in dry
methylene chloride (15 mL) and nitromethane (10 mL) was added 3-chloropropionyl
chloride (0.24 mL, 2.51 mmol) and then aluminum chloride (335 mg, 2.52 mmol). The
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nmet hyl ene chloride (15 nL) and nitronethane (10 nlL)

was added 3-chl oropropi onyl chloride (0.24 niL, 2.51
wor@speEnsl t hen al um num chl oride (335 ng, 2. 5PCTIB1004/043160

Thereaction was stirred fot2920 m nutes, when LC-M5 and

HPLC i ndi cated that the reaction was conplete. The

reacti on was concentrated via rotary evaporation, and

mater (50 nmL) and 1IN HO (3 nL) were added to the

reac PR, & estloijoi‘g ﬁﬁl%t&é?’he S)f_[tdjgﬁs WH).SLCrlﬁ(ﬁgaté@fhaﬂthaqwcuon

roon1 era ur e was filtered and washed
way\:tdsrhpmm éfhe(rﬂ:ﬁﬁlolm\)as coheentretedivin wgars@h/alzbr&m and waley 6 mL)

and DT Vil avert s o ee Rt SOLdrs Bieu R g stred for 1
hov,?i‘%t 54 %em nﬁé}?cﬂrebr IThE ’soﬁ’@(zv% 1teiediaRg W’éfsl‘ié&i WitSwatks (IS08L). The

ratlo the organic |ayer was concentrated via
rennaimagycoled( apodasoloed inThethylenachipride el msm@dpm piseR- dgnnel,

| h /
WG B s i RO LB oA 0 P gse o ing
é(l‘&ﬁ (@%@pﬁﬁraﬁ)m &?§ rﬁkq?]yelr Wsa% c%%%ﬁéte%?;asﬂot&y eBapbBdidn. The

rerﬂa:rﬂmgdsomi )Nas @u@ﬁ@bx silicpgalchromaagaptig( 95@4?1&@@7/1\669H) yielding

o iP5t b A3 st ARl g B AR i 5357t

H§=a74£6755()s 11), 84343 mmH 6,50 F3.67 86 15, (A6, D=86348ETy ), 419832 (s, 2
2) sol ution of the in Iﬁﬁ% 3
H)i 4. 54ﬁ05(deéHlJ=(g Py 0@55@)@92%6)3]15}P 3N ( § ,J=5.81),
| )=
3 Q0580 A TE R, SRBE (Y L) L ucktth, TH, O FoTNATOR J=6.82;

M%\Iﬁﬂea’llj (MeHf.or 20 hours at roomtenperature bef ore
eati ng the reactjon t 116 OC, t ours .at 1
oC, Tiap solytins @a{hfé’dltetfﬁlﬁ iafeEorp StEpt {? %aé\%ﬂ&c"h N 18 Py‘#ﬁléle a
{ QM%BH t i Qduitiéd@ Pyridi
S50 POBCPRESR I SR8 (L0034 9/ 38pap! | st ricin

(5 GHiD GV R ZNBEH)and yheateatitiog veasstifred fgr0baves atooom tempeshture before

100% vyi el
nefigne igeachortoobl ) b, Afgq twg Bpusist 136 86 PE Chagi e il e
rea% I_Jlgn ﬁfﬂe‘f_’e'%Tﬁ@ reabtibn wés &Ql'ééntﬁted vialrotafy &ApSrafibn, then
F28788Y 4. 4112 (d, 2H J=7.57), 3.9774

puBfiedBBY silica geHhramatog2ehy (/2 68LCLAYIEDH), yleldm(grg sohE')(é 4 mg,
0.021 mmol, 100% yield). '"H NMR (CHCls) 8.8935 (s, 1H), 8.1584 (s, 1H), 7.7629 (dd,
1H, J=1.51, 8.58), 7.4800 (d, 1H, J=8.59), 6.1555 (s, 1H), 4.8954 (s, 2H), 4.5418 (t, 2H,
7=9.98), 4.4112 (d, 2H, J=7.57), 3.9774 (m, 4H), 2.9837 (t, 2H, J=7.325), 2.2552 (m, 1H),
0.8938 (d, 6H, J=6.82); MS m/e 454 (M+H").

Example 332. To a stirring solution of 3-amino intermediate I-29-2 (25 mg, 0.065 mmol)
in CH,Cl, (5 mL) was added phenyl isothiocyanate (12 pL, 0.098 mmol) and pyridine (8
uL, 0.095 mmol). The reaction was heated to 50 °C for 24 h. After cooled to room
temperature, the resulted precipitate was collected by filtration and dried to give 19 mg
(56%) of the desired product. 'H NMR (DMSO-dg) 6 9.83 (s, 1H), 9.72 (s, 1H), 8.86 (s,
1H), 8.39 (s, 1H), 7.99 (s, 1H), 7.66 (m, 1H), 7.50 (m, 3H), 7.34 (m, 2H), 7.12 (m, 1H),
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0.8938 (d, 6H, J=6.82); MS mle 454 (MI|-H+). Exanple
332. To a stirring solution of 3-am no internedi ate
wa 2807625 ng, 0.065 nmol) in CH A2 (5 nl) wWesT/E8ued043160
phenyl isothiocyanate (12 W0, 0.098 mmol) and pyridi ne
(8 mL, 0.095 Mol ). The reaction was heated to 50 0C
for 24 h. After cooled to roomtenperature, the
resulted precipitate was collected by filtration and

780 Pt P gl eEh. g WG BB D 0
(m,|38); MSIWHS21IM +1Y. 99 (s, IH), 7.66 (m IH, 7.50

(m 3H), 7.34 (m 2H), 7.12 (m IH,4.73 (m 2H), 4.56
(m 2H), 3.86 (s, 3H), 3.47 (m 2H), 2.84 (m 2H),

el ol e i B B
33pyeshey @m@h@%ﬂm}é isthiGxangte e MiBanies b (M-t hoxyphenyl

i sot hi ocyanate. MS (nfe) 551 (M+ 1). Exanple 369. To
a stirred solution of 3-amino internmediate 1-29-2 (25

Exﬁﬁ]iale%696f’o FORdd ddlutidilSd RathmoThiereEatedded (m8thy]0.065 mmol) in
orothiolformate (11 ni, 0.130 nmol) H5{)§|d|ne (30

Cchlz (6 n87)Iwasaldyd metityd phlsrqthwlfngnzft@ﬂlzuL 0 maeh pyrldme (30
erature, the resgltl preC| itate

MLl RGeSl DEOTBITIGE {08 gt 15T R ATHREH B iy GRHHGE Dpjpiate was

ol SRR DGt iy o 0

}3% éfm{s m,,s 8 @51}5}5 8. 13%@5 113), 454(7154 ah)2H)B 4474 (e,szH) 4.52 (m,
Y a8, ¢ R)rir(nl)ZH)éz A BB ﬁbg%ﬁh&%@” (m, 3H);

the general nethod for Exanple 369
MSO{:,IS/%Z&@@% “intermedi ate 1-29-2 and et hyl

chl or ot hi olforrmte MS (me) 474 (M + 1). Conpounds
331, 334-357, 359- 868 371-

Exg@plec /0n d hét ComRqyse &V aa ispaLe d{ﬁ{qg,t %'gg’r%gql\g%tﬁq\ﬁqi%%«raﬁgle 369
uSIIFrg %5%'#@ @ﬁn Fatk i‘tz IRl chiodRhiblioARAE. MS. (858) 4mc(M +1).

ene C Iorlde/6 3 m pyridine was added
| O (0.078 mml 1.5 eq) of 4-nethoxyphenyl

Compounds 331, 334-357, 359-368, 371-380, 384-386 were prepared using one of
methods A-D as outlined below.

Method A. Example 356. To intermediate I-29-1 (20mg, 0.052 mmol) in 2 mL methylene
chloride/6.3 pl pyridine was added 10pl (0.078 mmol, 1.5 eq) of 4-methoxyphenyl
isocyanate. The reaction was stirred at r.t. overnight. The solid was filtered off and
washed with ether and the sample was dried at 80 °C under high vacuum overnight. To
give 17 mgs (59% yield) as an off-white solid, MS m/e 535 (M + H).

The following Examples were prepared using method A.
Example 331. MS m/e 535 (M + H).
Example 334. MS m/e 549 (M + H).
Example 335. MS m/e 505 (M + H).
Example 336. MS m/e 535 (M + H).
Example 337. MS m/e 519 (M + H).



i socyanate. The reaction was stirred at r.t.

overnight. The solid was filtered off and washed with
we@thsioxndl t he sanple was dried at 80 OC underP¢ii/gk2004/043160

vacuum overni ght. To give 13 ngs (59%yield) as an

off-white solid, MS me 535 (M+ H). The follow ng

Exanpl es were prepared usi ng nethod A. Exanple 331. M

me 535 (M+ H). Exanple 334. MS nfe 549 (M + H).

' (M + H). Exanple 336. M5
Ex‘gﬁgﬁ%ﬁ %W@Q&\?e 7. M8 nfe 518m(3|v|e+ H).Exarrplg
Ex&ﬁﬁleSB@ MSanﬁéSls(M#HD Exanpl e 339. MS me 519 (M +
e 549 (M + H). Exanple 341. MS
Exighilesdt, M3 74§49 Sl e 342, e e 530 M + 1)
M+ H). Exanple 344. M5 ni
Ex%é@l@?:wﬁ %@fw@%@;ﬁk( \Y/S) rﬂe SSZH?Me+ H) . Exarrplee
Ex%bﬂﬁ].eéxm %&nﬂj%l@ﬂ*]ﬁl) Exanple 347. M5 me 549 (M +
. 523 (M + H). Exanple 349. MS
EXW@G@E‘%W#&” &a{?ﬁfe 350( VB r:1|)e szgm(lele+ H) .
Exéﬁ?ﬂ?ﬁ S /B3 4587, (M + H). Exanple 352. M5 mle
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Example 345.
Example 346.
Example 347.
Example 348.
Example 349.
Example 350.
Example 351.
Example 352.
Example 353.
Example 354.
Example 355.
Example 356.
Example 357.
Example 359.
Example 360.
Example 361.
Example 362.
Example 363.
Example 364.
Example 365.
Example 366.
Example 367.
Example 368.
Example 371.

MS m/e 535 (M + H).
MS m/e 549 (M + H).
MS m/e 549 (M + H).
MS m/e 523 (M + H).
MS m/e 523 (M + H).
MS m/e 523 (M + H).
MS m/e 537 (M + H).
MS m/e 537 (M + H).
MS m/e 537 (M + H).
MS m/e 537 (M + H).
MS m/e 521 (M + H).
MS m/e 535 (M + H).
MS m/e 505 (M + H).
MS m/e 539 (M + H).
MS m/e 539 (M + H).
MS m/e 583 (M + H).
MS m/e 523 (M + H).
MS m/e 551 (M + H).
MS m/e 519 (M + H).
MS m/e 548 (M + H).
MS m/e 523 (M + H).
MS m/e 539 (M + H).
MS m/e 537 (M + H).
MS m/e 548 (M + H).
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Exanple 353. MS me 537 (M+ H). Exanple 354. M5 me

537 (M + H). Exanple 355. M5 nfe 521 (M+ H). Exanple
wQ@a®s5/0086311 e 535 (M + H). Exanple 357. M5 m e BPOBUSN04/043160

H). Exanple 359. M5 nfe 53®B2(M + H). Exanple 360. MS

me 539 (M+ H). Exanple 361. MS nfe 583 (M+ H).

Exanple 362. Ms me 523 (M+ H). Exanple 363. Ms me

551 (M + H). Exanple 364. M5 me 519 (M+ H). Exanple

. Exanple 366. M5 me 523 (M
Exﬁlﬁpeéan'%sem%%%k%i e 539 (M+ H). ExarrpI: 368. (|v5+
Exzﬁ‘ﬁﬁe@%’ M8 m/eHjs4 Bk arfp).e 371. MS mie 548 (M +

H) . e 37 me 539 (M + Ex | 373. M5
ExqpcSah M 515 B M) o 379 I\/SH)Me 510 (M + H) .

O Yy I € 77, NS e 581 (M + 1), Exanple
Exdhifle 3V6 MSm&ORA M+ Hi).. Exanple 379. M5 me 591 (M +
Elel_rbnple 377. MS m/e 591 (M + H).
Example 378. MS m/e 591 (M + H).
Example 379. MS m/e 591 (M + H).
Example 380. MS m/e 551 (M + H).
Example 384. MS m/e 551 (M + H).
Example 385. MS m/e 553 (M + H).
Example 386. MS m/e 598 (M + H).

Method B: Example 358. To a stirred solution of 3-amino intermediate I-29-2 (25 mg,
0.0649 mmol) in CH,Cl, (5 mL) was added N-methyl-N-phenylcarbamoyl chloride (66
mg, 0.389 mmol) and pyridine (80 UL, 0.989 mmol). The reaction was heated to 48 °C for
58 h. After cooling to room temperature, the reaction was concentrated in vacuo. The
residue was purified by preparative thin layer chromatography (CH,Clo:MeOH 10:1) to
give 24 mg (71%) of the desired product. 'H NMR (DMSO-dg) & 8.45 (s, 1H), 8.36 (s,
1H), 8.16 (s, 1H), 7.97 (s, 1H), 7.57-7.24 (m, TH), 4.68 (s, 2H), 4.50 (m, 2H), 3.86 (s, 3H),
3.45 (m, 2H), 3.32 (s, 3H), 2.83 (m, 2H), 1.80 (m, 2H), 0.89 (m, 3H); MS (m/e) 519 (M +
1).

Examples 397-401 and 403 were prepared using the method for Example 396.

Example 396. To a stirred solution of intermediate I-29-4 (25 mg, 0.063 mmol) in CH,Cl,

~ (5 mL) was added phenyl chloroformate (0.125 mmol) and pyridine (20 uL, 0.247 mmol).

After stirring 3 h at room temperature, the resulting precipitate was filtered and dried to
give 28 mg (91%) of the desired product. MS m/e 520 (M + H).

Example 397. MS m/e 550 (M + H).

Example 398. MS m/e 538 (M + H).
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Exanpl e 380. MS me 551 (M+ H). Exanple 384. M5 me
551 (M + H). Exanple 385. M5 nfe 553 (M + H). Exanple
Wa3®s/088631 e 598 (M + H). Method B: Exanpl e 35BCT/U82084/043160
stirred solution of 3-am n®3i nternedi ate 1-29-2 (25
ng, 0.0649 mmol) in CH2ClI 2 (5 nL) was added
Lf - met hyl -i V- phenyl car banoyl chl ori de (66 ng, 0.389
nmol ) and pyridine (80 L, 0.989 nmol). The reaction
t 58 h. After cooling to room
EX%@plegrsgt g&e %ﬁ%&a t17on was concentrat edgl n vacuo.
Exdﬂri}ﬁeaetel Msemr/]mss’d)(MHfH)ed by preparative thin | ayer
chr omat ogr aphy C MeCH 10:1) to give 24 719 of
Exarpple 40%; g’ésd 8;&%{1 }%ﬁl NI\/R (D?\/SO dg) d 8. 4gg(g I/()H)
Ex%négéé‘? 1\)?—%%6%@ 7.97 (s, IH), 7.57-7.24
4 50 (m 2H), 3.86 (s, 3H),
345(m 2H) 332(3 3H), 2.83 (m 2H), 1.80 (m

Medigh G Tghigrosedapiseanist e 0 PhEE RTe B g intermediate

- t f
P e oyl inamen sohaing)

trichioroavatyl abideide pwetn WheahaC@pofV@lS ﬁﬁtféd peernizht, ﬁﬁ*@ﬂe}ltf&tﬁé stirred

w1tB (1 gl ﬂﬁg&%g@@ge ﬁiﬂ' w?,se\g%ﬁll%d WAtfhteEI{eegS%h% Eérﬂlgle %va@ cBilected and

dridd ActsproedumRehi hlv@@lnﬁ@togglve 3QBm@af(p9d&@:t (95% tmeldj éﬁum
product. M5 me 520 (M +

DRIBOHIBS LSt 8, 508 ATt 556 MR, B o d558). 778 @

S 35 8, o ST A2 M o oo

MR §30v1-t).

Lo

Example 381. To 20 mg (0.038 mmol) trichloroacetamide intermediate in 1 mL DMF was
added 8 mg (0.06 mmol, 1.5 eq) potassium carbonate, followed by, 7.2 ul (0.06 mmol, 1.5
eq) 2-(aminoethyl)pyrrolidine. The reaction was heated to 80 °C overnight, concentrated
in vacuo, stirred with water, filtered and collected. The product was purified by
preparative silica gel TLC plate eluting with 10% MeOH/CH,Cl,. The pure product was
collected, stirred with solvent, filtered, concentrated, and dried at 80 °C under high
vacuum. "H NMR (DMSO-dg) 8 8.77 (s, 1H), 8.72 (s, 1H), 8.35 (s, 1H), 8.03 (s, 1H), 7.68
(d, 1H), 7.34 (d, 1H), 6.16 (m, 1H), 5.20 (m, 1H), 4.69 (s, 2H), 3.86 (s, 3H), 3.30 (m,
11H), 2.78 (m, 2H), 1.71 (m, 3H), 1.58 (d, 6H). MS m/e 526 (M-+1).

The following Examples were prepared using method C as described for Example 381.
Example 382. MS m/e 540 (M+1).
Example 383. MS m/e 500 (M+1).
Example 387. MS m/e 569 (M+1).
Example 388. MS m/e 534 (M+1).
Example 389. MS m/e 534 (M+1).
Example 390. MS m/e 533 (M+1).
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Met hod C. Trichl oroacetanm de internediate: To 300 ng

(0.78 mmol ) amine internediate 1-29-1 in 30 nL
WERRSIZI785 M pyridine, was added 174 ml (1. 56P@TDBE200£043160

eq) trichloroacetyl chloriti at r.t. The reaction was

stirred overnight, concentrated, stirred with water,

filtered, and the solid was washed with ether. The

sanpl e was collected and dried at 80 OC under high

f duct (95% I d
e e A G DT P B8 (67T e a3 (s
ExdrhbleBBZZMS{m/eﬁzl—’})(MJ?l)BG (d, IH, 7.78 (d, IH), 5.27
3.87 (s, 3H), 3.43 2H) ,
Exaznsli 3?)#;1 Mﬁl)m/e(fn%éw&) 6H . MS mgl)sso( M )(m Ex:)npl e
381. To 20 nmg (0.038 mmol) trichl oroacetam de

internmediate in 1nL DMF was added 8 rrg (0.06 mol, 1.5
_@@_@obﬁpNﬂmphmybarMete Inteithasliase: by 434 mz (11126(@1195 amine

mol Lid
i singnt BT FECIE AANBYERh o M % SETELD Ao
1. 5§(ﬁ)‘éf LR phedyl chRESFormite! TBE Rdciditwaditirai2d.t. obemight then
oduct vvas purified by preparative silica gel

corp:lemuraie@inmacng andl washegowiNegdrapbicarbonpts. Bhe @%Pﬁ&ﬁ?tcouecwd
| | ect ed d-_th
w5060 L8 g 80 BB L 1 mg ot ot

NVR (DVBQd 6) d 8.
yle?dﬁ’.), 8(03 ! ? 77 (s, IH) 8. 72 (s IH) 8.35 (s,

"H(NWIRI (BMSG-&2DS (lﬁq48|(H)1H)4§ 88 (% 521')2&-@8 (o 69, @312 @%67 82 (d,

7% B gt S Ayt B Gl A

mr(ﬁp@mm 66 (DSHEM® e/ sis(Meber | bed for Exanpl e 381.
382. M5 me 540 (Mtl). Exanple 383. M5 me 500
(I\/H-I) Exarrple 387. M5 me 569 (M ). Exanple 388. M

Exg{mgle%%ﬁ. (Il\c/)Hg() mg %66%) h‘ﬁn(ﬁ?gf thVR —ﬁt?oﬁ%ﬁyl&%bﬁate Intermediate in 2
mlL THF was added 12 pl (0.082 mmol, 1.5eq) N,N,N-trimethyl-1,3-propanediamine, and
the reaction was heated to 40 °C for 2 hours and concentrated. The crude product was
purified l;y preparative TLC plate eluting with 10-20% MeOH/CH,Cl,. The pure product
was collected, stirred with solvent, filtered, and concentrated. The sample was dried at 80
°C under high vacuum. 'H NMR (DMSO-dg) 8 9.07 (s, 1H), 8.77 (s, 1H), 8.35 (s, 1H),
7.97 (s, 1H), 7.68 (d, 1H), 7.45 (d, 1H), 5.20 (m, 1H), 4.69 (s, 2H), 3.86 (s, 3H), 2.91 (m,
3H), 2.78 (m, 2H), 2.3 (m, 11H), 1.72 (m, 3H), 1.59 (d, 6H). MS m/e 528 (M+1).

Example 395. This compound was prepared using p-nitrophenylcarbonate intermediate
and N,N,N, trimethyl ethylenediamine by the method described for Example 394. MS m/e
514 M+1).

Example 396. To 25 mg (0.045 mmol) of the N-p-nitrophenyl intermediate was added
500 pl N-piperidinylethanol. The reaction was stirred at r.t for ~5 hours, diluted with
methylene chloride, washed with water/brine and dried over sodium sulfate. The crude

product was purified by preparative TLC plate eluting with 8-10% MeOH/ CH,Cl,. The
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Exanple 390. M5 me 533 (Mtl). Exanple 391. M5 nie 523
(MH). Exanple 392. M5 me 547 (Mtl). Exanple 393. M

wWot@s54863 M-l ). Met hod D N p- Ni trophenyl car boP&r/@S2004/043160
Internmediate: To 484 ng (1136 mmol ) amine internediate
1-29-1 in 50 nL CH2d 2/152m pyridine was added 254 ng
(1.26 mol, 1.5eq) 4-nitrophenyl chloroformate. The
reaction was stirred at r.t. overnight then

pur ﬁc xh Etf&lgst c%ﬁjle Vs"f’l‘ﬁlég vRRFsorRsil ?ﬂte}%dt Bn®&sticeRfrated. The sample

nat e. uct was col | ected washed with
waé/\@di&lat@odCdmldexdngh vs@mac "R @I BOvdE 8 @80 (5, Hill 8. 7516, 1H),

5 309, S PLESuc e 8978 U1 <L) < AR b, % B0 o
) 5

S (oL G e 8 s s

M2H), 1.60 (d, 6H. M5 mle 551 (M+l). Exanple 394. To

30 ng (0.055 mmol) of the N-Nitrophenyl carbonate
Internediate in 2 nLTHF was added 12 nml (0.082 nmol,

Exgin @% aho N i Nrﬁég?g%lﬁﬁh of 3 3RO RRAISRIAN 13@9—23251 e)8.0649 mmol)

ction was to 40 OC for 2 hours an
in CH5CIg (8 i) eds addeel dimetrylgpifeciogk Chlmirder(ﬁﬁ iuLi, 8325 ymmol), pyridine

preparative TLC pl at | ut th 10-20% 2

(100 Lfl‘-hé Hrmopr a@egeaomgg%@gm}e%%i tA 3¢ For B ikl cooted t room
solvent, filtere

rerprPathe et S e PR GRBE AR e KNRE SRR by

pre aﬁaﬁve( ﬁnn Ial r,ch&nﬁZtogﬁa, hy HIHz@lz Mie(ﬂs‘ 101151)0 gife 22 n(1g(69%) of the

des@g)d bgqqpct g F%qup “dg). agé_nzt gp, ugp)s 862 s%;Hk Q 382@,) 1}9DZ 742 G,

g P T A 8 S (595 bt

2.8R-(hi, bHYRITENY| €My, 1CBDA(E, zmtegmelm 3R MSC(nMeMQS M +1).
trimet yI et hyl enedi am ne by the nethod described for
Exanple 394. M5 me 514 (Mtl).

General procedures for Examples 404-430.

O-Nitrophenylcarbonate intermediate: Step 1: A mixture of the phenol intermediate I-33-1
(192 mg, 0.525 mmol) and p-nitrophenyl carbonate (314 mg, 1.03 mmol) in DMF (4 mL)
was heated to 100 °C for 20 h. Solvent was removed by rotary evaporation and the residue
was extracted into CH,Cl, and washed with aqueous NaHCOs. The organic layer was
dried over MgSOy, filtered, and evaporated. The resulting residue was purified by column
chromatography (silica gel, 3% MeOH in CH,Cl,) to afford product (156 mg, 56%). 'H
NMR (CDCls) & 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).

A suspension of the carbonate intermediate in THF (2 mL) was treated with the
amine (2.5 eq) and 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 MgSOy, filtered, and evaporated. The resulting residue was

purified by triturating with water (2 x 1 mL) and ether (2 x 1 mL).
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Exanpl e 396. To 25 ng (0.045 mmol) of the
N- p- ni trophenyl internedi ate was added 500 mi

wOoR@s0e3763i nyl et hanol . The reacti on was sti rr eRCHUS2004/043160

for ~5 hours, diluted w thildethyl ene chl ori de, washed
with water/brine and dried over sodiumsulfate. The
crude product was purified by preparative TLC plate
eluting with 8-10% MeOH CH2CO 2. Thepure product was
collected, stirred with solvent, filtered, and
concentrated. The sanple was dried at 80 OC under high
Ex¥apleulod. LESM%4M®HB) d 9.80 (s, IH), 8.77 (s, IH),

Exfm;?’l%sz@we%&« 2 410 (I 21, S b6
gl ¥k My SREORT eH?;il“(lwﬁ{”) Banpi 0 402, To 4
Exsinplerd0ig M®ni¢ beH(Mb# EB- ami no i nternedi ate 1-29-2 (25
Exaﬂmﬁ@t‘%\%%&@%%ﬁ l\ﬁm iCIdg 85“&, mgésggdﬁsmn,
BN e ¥ (P 2 obi ed T T oom t emper at dre,

Exampleréa@cﬁ\{l&m/e\é%?% (Mn*cHhtrat ed in vacuo. The residue

I i tive thin | ayer chromatography
EXE"@P@& N@@ gﬁa g?ve 22 ng (69% of the desired
Ex@ﬂh ﬁ:tmtz M@n%@’(@b&(ﬁq{gl 6) d 9.74 (s, IH, 8.86 (s,

r? (s, IH, 7.64 (d, IH, 7.37
Ex@mplqm M Meéé (MH)HM 52 (m 2H), 3.86 (s, 3H),

2.70 (s, 6H), 1.82 (m
Exﬁlﬁ’})ﬁa%} i\%%_%/ éngI\?[Bﬁi rrie) 493 (M + 1). GCeneral
Ex@jﬁnﬁI retls! &S hoe SEX avipt B3. 404- 430.
I t r ophenyl carbonate internediate: Step 1. A mixture

Exgmplerfd 6p P are pRP Mel)ate 1-33-1 (192 ng, 0.525 mmol)

tal nate (314 ng, 1.03 mmol) in DWF
Ex?%%neféglr"l'ml\é[§ﬁ9§%%(lﬁg¥ 0 OC for 20 h. Solvent was

Exagipte41d. IMS mot 869 (vaHdr at i on and the residue was
BB Gars Wagel OVGSHDr i ed over NGSOU.Ti1tered. and
E@pIPy i lesst gl 1p0n e e Ve L by
Extampéd 424r MPmo'd 368 (W-68)y, 56% . 1H

Example 422. MS m/e 524 (M + H).

Example 423. MS m/e 590 (M + H).

Example 424. MS m/e 535 (M + H).

Example 425. MS m/e 549 (M + H).

Example 426. MS m/e 591 (M + H).

Example 427. MS m/e 535 M + H).

Example 428. MS m/e 577 (M + H).

Example 429. MS m/e 619 (M + H).

Example 430. MS m/e 617 (M + H).

Example 431. This compound was prepared using the same procedure as Example 172,

starting with intermediate I-34. MS m/e 413 (M + 1).
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NVR (CDCI 3) d 8.86 (s, IH), 8.34 (d, 2H, J=9.1), 7.69
(d, IH J=2.1), 7.53 (d, 2H, J=9.1), 7.49, (d, IH,

wqJ 28585376 . 41, (d, IH J=8.8), 6.01 (s, IH, 4rGHUSBN4/043160
2H), 4.62 (q, 2H, J=7.1), 88796 (s, 3H), 3.55 (t, 2H,
8.0), 3.01 (t, 2H, J=8.0), 1.55 (t, 3H, J=7.1). M5 nle
538 (M + H). A suspension of the carbonate
internediate in THF (2 nmL) was treated with the am ne
(2.5 eq) and warned to 40 OC for 2 h. Solvent was
renmoved by rotary evaporation, and the residue was

Thflfafﬂoll@laﬁ@rfﬂxérﬁples_@ﬂ@tZwamprmmérbﬂom Exumtile 43 eusiogithe@ppropriate

) The or ic | dried S
LR TR TN Rt
Exﬁ*f%l'ef4'3?dhjf§’ﬁ}f/éh(§9j@mﬁ. with water (2 x 1 nL) and

ether (2 X nL). Exanpl e 404. M5 nle 541 (M + H).
Exdnsplapi3s. 05m/dBn(M 529 (M + H). Exanple 406. Ms nife

521 (M + . Ex | e 407. M5 nfe 569(M + H). Exanple
Exarople 496 M}_%mﬁé&(n@ﬂﬁ' . Exanple 409. M5 mle 549 (M +
Exihole2$8MIE nfld Q41 OB +ngre 538 (M + H). Exanple 411. M5
X#%’%C%g%+ H) . @arrpre 412. M5 me 537 (M+ H).
Exglégh‘[(yll’j‘é. MIm/dBMM L (M + H). Exanple 414. M5 me

+ . | e 5. M me 539 (M + H). Exanple
EX%}BI.C“%%- M%“%%%Wi’#. Exanpl e 417. MS mie 543 (M +
ExkthpleRs8MMS nftd 827 (18 e 552 (M + H).

Example 439. MS m/e 467 (M + H).
Example 440. MS m/e 485 (M + H).
Example 441. MS m/e 471 (M + H).
Example 442. MS m/e 457 (M + H).

Example 443 was prepared using the same method as Example 289 starting with N-
isopropyl intermediate I-35 and 2,5-dimethoxyaniline; MS m/e 522 M + H).

Example 444. This compound was prepared using the intermediate I-37 by the general
procedure described for Example 309. MS m/e 478 (M + H).

Example 445. This compound was prepared using the intermediate I-38 by the general
procedure described for Examples 236-244. MS m/e 442 (M + H).

Example 446. This compound was prepared using the intermediate I-38 by the general

procedure described for Examples 236-244. MS m/e 456 (M + H).

Example 447. This compound was prepared using the intermediate I-37 by the general

procedure described for Example 287. MS m/e 477 (M + H).
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Exanpl e 419. MS me 537 (M+ H). Exanple 420. MsS me
551 (M + H). Exanple 421. M5 nle 563 (M+ H). Exanple

wWa2m5/0886311 e 524 (M + H). Exanpl e 423. M5 m e BODUSM04/043160

H). Exanple 424. M5 me 53B8(M + H). Exanple 425. M5
me 549 (M+ H). Exanple 426. Ms nfe 591 (M+ H).

Exanmpl e 427. M5 me 535 (M + H). Exanple 428. Ms me
577 (M + H). Exanple 429. M5S me 619 (M+ H). Exanple

Eﬁﬁnplmm Thislconip¥und Whs péﬁéﬂfﬂ'u@mg?tﬂe intdth e PSLIBY the general

repared using the sane procedure as Exanple 172,
pnoafp mgesmbhdfmt’tbqaméﬁ‘&ﬁe 31464@@{1612113 (M+ 1). The

foll owi ng Exanpl es 432-442 were prepared from Exanpl e
43i1i u5| ng the appropriate bronm de or iodide by the
met hod descri bed for Exanples 179-195. Exanpl e

432 I\/B me 4
H) . Exanple 4?% F\égﬁ%ﬂ;ds Omhﬁnﬂbﬁg’e%t?(@ rr%%gsitgg ket dlia, as

thempdutic {deints. HartidEkalypthe coBPouMS art asefgblof Mnasq-;)nhlbltlon such as,
RS o VABER Poti e i, BER R i B
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. For example, compounds of the present
invention, including those in which at least one of R3, R4, R5, and R®is NR!'R* or
optionally substituted -(alkylene)s-heterocycloalkyl, wherein the heterocycloalkyl does not
include unsubstituted N-morpholinyl, N-piperidyl, or N-thiomorpholinyl, wherein said
alkylene group is optionally substituted with one to three R groups, have been shown to
increase MK and DLK inhibition activity. In another example, compounds of the present
invention, including those in which at least one of R® , R4, R’ ,and RSis NR“R33, show
increased VEGFR and Tie-2 inhibition activity.

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 trk implies
utility in, for example, diseases of the prostate such as prostate cancer and benign prostate
hyperplasia, as well as for the treatment of inflammation, such as neurological
inflammation and chronic arthritis inflammation. In a preferred embodiment, the trk

kinase receptor is trk A.
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Exanpl e 440. MS me 485 (M+ H). Exanple 441. MS me
471 (M + H). Exanple 442. M5 mle 457 (M+ H). Exanple

wadadsmedsepr epar ed usi ng the sanme net hod as ExabP@i/@sR89043160

starting with N sopropyl ibmernediate 1-35 and

2,5-di nethoxyaniline; Ms mle 522 (M + H). Exanple 444.
Thi s conmpound was prepared using the internediate 1-37
by the general procedure described for Exanple 309. M

n e 478hd Majordt) of EaneBRInavE 4 absbhits reairpmeidonassiogenesis, the
prepared using the internedi ate 1-38 by the general.

prosessdyrehide sewiblead Yesselaa fprmeesl. Phempatpotans apgioganio cytokine is

T ) S B M5 B3 o
desetdpnkad of VEGBIYMOreRcehis- GARGFRGntEg@nkEs KddeptoH)yrosine kinase

Exanpl e 447. This conpound was prepared using the

(RT%) imbihitpreconl@ hapg brasd sg@,ﬁ@rrhqmtléwggwgyd%ggfqnbse\alth advanced

L7 4

e%%a&#%gé ] sl Eat oot baR R Py TS these agens

p%énﬁ mlflh@ &e@tumt ofiseh eidd(alipivahty anp bévahdad ceMSer The
meé 450 (M+ H. Uility The conpounds %dn
impertanco Al angdogenesis for therlPl@Breé$lV%lgr°éi‘§h taﬂ‘g V’é‘%@m’ Pi solid tumors is well
2deiliched. ng&gf-gt%‘%@gth x%&eanqsq RouAds: %%ﬁgﬂ?&&gﬂs i e
PREEPhysiiégy dliiémabblgic ThatigRandidsTas 3yella ercélilm.-aﬁthors have reported
Vari ous conpounds tgf the prese i.nvention sh

t
Wﬁ%ﬁ%@wm P DSPe B PBLET Byh g anyeloid leukemia
gr opg%ﬁg QOhﬂalfﬁﬁoﬁﬁf &H%qnérw A EDvERAr IBRGIPKIWASH p&ients achieved a

rtres I n nanma he conpounds of the present
completel mmxshmmcm)rﬁmmdupimrmmqrw Thmapengiogsnasisedepends on

R B P AL b RE S P RSSRE lo e
?(%%1}%912 g?—néw RicioVBisbist 'AQHor%Cthééél, VEGRvag@iaMehBothelial 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.
Inhibition of VEGFR implies utility in, for example, angiogenic disorders such as cancer

of solid tumors, endometriosis, macular degeneration, retinopathy, diabetic retinopathy,

psoriasis, hemangioblastoma, as well as other ocular diseases and cancers.
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phar macoki netic properties in mammals. For exanpl e,
conpounds of the present invention, including those in

wokioslexb3 | east one of R3, R4, R5, and R6 i s NRIBS204043160

optionally substituted - (al4yl ene) x- het er ocycl oal kyl
wherei n the heterocycl oal kyl does not include
unsubstituted N-norpholinyl, N-piperidyl, or

N-t hi onor phol i nyl, wherein said al kylene group is

opt i OpETS Ya Helabéd dfuhefbc¥ptbhyPdtend EnARI(RTKRERSYIIDUP Breferentially

have been shown to i ncrease MK and DLK |nh|b|t|on
expréssed gn thesugfaes: oferhigl arqpoogtioncafimgvtgmayeleif leukemaz 6AMAY) and B-

%‘é@%&u‘%ﬁymp} lay%gﬁgkelﬁ%%% c\é\@ hadgﬁlope% te%}g@gejgkc stem cells,
Bafh, piaBerda bidits! IANIn&e4dtohtlof FLIT3 208 ¢ts ¢ighedhasEiten shé\en to play an
present i nvention provides a nethod for treating_ or

mm’@nt Iiodﬂ;mdh@; sivel, aradifeiaton ded diffesangiption of 1 oaly normal
lgé At %%c%e ic ﬁgl‘,]: b%a QISP\Tgﬂk%ﬂuf odR 'ﬁﬁt%tl&gs'%ﬁhé ’F 3 ggné Rafirst reported

suc Feat ne Oor preven

émrla&emm tam@bmydupfiévni (VED poDHB jux@dmembanp QTlMlﬂdd)ﬁalhh:edm g
present invention. In an additional enbodi nent,
JHBEAL SUDRRIART LS PIbERREnEatien plod8I vWithing lsn@ﬁerdgmw ITD- and

bgg?rcfﬁltﬁfgn's Xfe%ése%ﬁ%l} kSilnd9n E&l\ﬁﬂ'aﬁ??ﬁalﬁfr @H&H@Q‘e%&){ntot}ﬁnately 20

present 1 nvention I n an anmount su I Cl e {ores
&fd 6% tolf wéulisniittb AMIgresieati ¢al .uT Aud, ynutativhi diithe EIDTbgeﬁerlls so far the

nplie tility f di f
@pasf'fea?l@%séﬁe%wa@{%twfréwt@ﬂ NG en\é%%c'ﬁ%ggﬁﬁsl\ﬂﬁ &e&r@bkaége -scale
n@% Y #81-Bocien El% ﬂa‘u@ﬁts 95 i$HRR b BAB hIR dernstrated that ITD-

ammati on, su ne ro ogl cal 1 nflanmmation and
mhtation ¢s sirdng]’yl a:ssczzlateﬂ Wwithntmitkiooytosik mnd a poef mogmabis. An inhibitor

enbodl he trk k|n e rece o i S

i, EL T8 Moting flabonays SBaoB iAo b e PEHLL eplgmia. The
ﬁx@&!n@ ﬁﬁ'@§§6r§g_rot/ﬂ€s Qh%ﬁﬁﬁfopﬁeé{tfﬂg%sdﬁ&/s @h&@&er\fﬁﬁﬁﬁj @sponsiveness
are forned. The nost potent angi-ogenic cytokine is
g <A imhibétmotieahethdd geroprising arveding WEGRpoentcbftthe present invention

has been S gltga{]tté}:fasl(‘-‘é}é&i_}#sar gﬁill nt%@h@ d;\égleg?g\rent of

t yr OSPR&1IRASE] ISl fdcﬂﬁ'(PDUF) WS Qb Of tha\fR sty ptide growth
spectrum antitunor activity in patients wth advanced

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,
PDGF 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
PDGF 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
method comprising providing a compound of the present invention in an amount sufficient

to result in the platelet derived growth factor receptor being contacted with an effective

inhibitory amount of the compound. Inhibition of PDGFR implies utility in, for example,
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pre-treated breast and col orectal carcinoma and
Kaposi's sarconma. Potentially these agents may play a

WO 0008/063163 he treat ment of both early (adjuvantPCEHOS2004/043160

advanced cancer. The inport#nce of angi ogenesis for
the progressive growh and viability of solid tunors
is well established. Energing data suggest an

i nvol venent of angi ogenesis in the pathophysiol ogy of

b%s%ﬂﬁé &f #E; lagi'aaﬂ’l%h StoRP aMids, cIRRARMrhYitis %ﬂlﬂ?&@ﬁe&y fibrosis,

have reported ncrease angl ogenesi s in the bone
neyetofibrodis, phoérerd wownd headings diseaged with carémv@muéar(eAMppmts such as
and nor mal i zati on of bone rrow m crov§§%hl density

ARETPSPIGTSLin FESeRRH - RO RTEIQRIFRLY EFSEnPYFy AL ‘CR) after

| nduct i Dfh (HBEERbASMBRY, th;ﬂpmentqﬁ%ﬁ% PRGiGesIBREMOS fétireating or
the expression of specifi¢ nmediators that initiate a

peventites difordumntterd MK agiviy contibhigasiepptbalogicaheqnditions, such as

5L 380 AR R Y A BBl e

Pd\)éﬁﬁérll if 8 &nbuht biFEicienteGeidNinQhe ma&@pﬂoabemgbbmactw with an
solid tunors. These cytokines stinul ate ration and

pffo¢twfeenlab1touy apfouaheiothh epingpumnds | Ingibatien q>f Kdmplies utility in, for
{
RO eRRh Bk e PEERR b AR IER FolP B RS urotogia

afsoﬂ@rd | sol ated AML bl asts overexpress VEGF and VEGF

receptor 2. Thus, the VEGF VEGFR-2 pat hway  can promiate i
the ghwilhoder ¢@W@W%t5mh§§fe§eﬁltﬁn%’tlﬁﬂtPB(erl?kH‘é‘ mefijod for treating

O L R py RO B ue b arltabignadicons e

netlgel onipfsingprovidingl ogeimctnd ofl tlm‘presehémkzenticm in an amount sufficient
treatment strategies. Thus, in other enbo

i Eeselhn ihﬁ\y@ﬁmcéﬁct%% raespter HriEEEACE YRR gct’aF aSivity
cﬁl\éﬁ'&tdrﬁ&nﬁgﬂﬂhggm Gurtdi. Slﬁrcgﬁ{nﬁ eI fr@ yﬁ%ﬁnﬁzhﬁaﬁ% act1v1ty of the

activity contributes to patho condi t1 ons,
nrephicdactonespaisivg cp]ﬂmlCtlwdE;acalthcyn'pound of the present

| Tvenon, i o ATUTL SUCLCLRR L0 LERHLL B NS, o

g@% icfeg ttﬁl&gé{al bgl‘;dc Vga%ite \}V@f deﬂh&ﬁésltdgl?}’lgiﬂf@?i?i:/es?%s Jf%bryonlc
d&miquentang irogrblii tessukiss GG Bawusian dstectad denormal and mah gnant 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
compound of the present invention in an amount sufficient to result in the FGFR being
contacted with an effective activity inducing amount of the compound.

The compounds of the present invention can also have positive effects on the

function and survival of trophic factor responsive cells by promoting the survival of
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of solid tunors, endonmetriosis, macul ar degenerati on,
retinopathy, diabetic retinopathy, psoriasis,

wheosangi7ebl ast oma, as well as ot her ocul ar di SPEEES20841043160

cancers. FLT3, a nenber of 142 receptor tyrosine kinase
(RTK) class I, is preferentially expressed on the
surface of a high proportion qof acute nyeloid | eukem a
(AML) and Blineage acute |ynphocytic |eukenmia (ALL)

£&Irbiss, 'Wltﬁ‘ilé’épEthB thelsud@NRL TR lihérgRIRM e FdrexaMbR], the compound
placenta and |iver. An interaction of FLT3 and its

triay aradeivashdeemivehafanchobingsigigynearoniahpopulativn at aisk of dying édue to,
survi.val roliferation,and dffer nﬁlatio f not . h
S0 Vs maeRiscantionst el e e e prfiession) when
E&hpaed 44 éﬁdli‘h@xfgl@ﬁetﬁ&ﬁal b ﬁaamt eﬁﬂea $¢1thr s%@ﬂ eb@found, if the
as an internal tandem duplication of

frentecpenvibationchag \ampnmmgivﬂ.y(g@wt@rg)eg@q @é ﬂm@tlonahty than the non-treated
suwiagg)uently as a missense nutation of D835 within a
Udomain. | TD- and D835-nutations are essentially

f ound Al aribiLofafedrdl&atdl dﬁgoedwm@lcasraat@ﬁzapw fourdEd el which are
20 and 6% of adul tggw th AML, respectivel Thus,

dyinatinired fundtiensliyTmpspmised, usleraping ae@n eRgratiQne gt risk of
%@5 g%‘f rf%tsg rél%ltérlg)g?%eng{%ﬁglé gfsge&sgs Qﬁﬁl {il?%@cféﬁlgcr%kged '%M‘are not limited to,

BatheRmirS distaké;shedr haurciadisoldarsde deampstiaphichiteralatierosis);
| TDut ation is strongly assocjated wth | eukocytgsis

Bﬁ&llﬁorpééiseﬁe@gﬁéérogascm fisardsts §18-cHRp® dsrdeprd) FHlyatington’s
{1 LQSI RfH] érﬁla ﬂ?etpéf1 kﬂe%@fek(%‘i’s,! gnéﬁe?ﬁtﬂéﬁﬁgpaﬁlﬁes including
nven e or

em a. prés I on prow a net
ﬂlrabatd rnagmpaﬂqx aiﬂrdlembmempyendmedi peniphees pmnmipmhlyeAED related

ESTRIGTMECTPPHRE i dan dRULRe P46 s it asd disorders
I
5#2{%% ?”qﬂ‘e roﬁasg%ﬁgrdé \Rfﬁbt#aﬂﬁg hx?jﬁh@é 4 tﬁé‘bﬁfn Silkshal cord.

was one of the
fi r st Inpathgypmpfered egmodmmentsadtemompodadﬁ offthegdres¢rdtinvention are useful

folé g‘@gtlt“g‘:’r E)I'?[%%‘Cﬁl?lﬁ? I){I:Lﬁtlg]F cggialg;ﬁﬁp | n%& ﬁicﬂﬁf Igg, but not limited to,
SRSy nggeﬁd'ﬂ@ haikieR@a, SRAMdm ﬂbgédof.@ [e%kélﬁfh a@ﬁé’lymphocync
di ffefenfiation. Since t hen several related genes

h:ak@ﬂ@eani éhemit ilymplbcytn Bukemia ng a fam ly of |igands
pate rece

( FF)>rDIGF Aéﬁ%‘?{@yzﬁlﬂﬁ ‘ﬁg}eﬁt)s) th%g’lde&é? compou BP4E afs8 S8R PInthe 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 fhe specific
uptake and enzymatic conversion of a dye (e.g., calcein AM) by living neurons. The
compounds described herein may also find utility in the treatment of disease states
involving malignant cell proliferation, such as many cancers.

Additional embodiments of the invention are directed to the use of any compound

described herein, and stereoisomers or pharmaceutically acceptable salts thereof, in the
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PDG- expressi on has been shown in a nunber of
different solid tunors, fromglioblastomas to prostate

w@a0osiosoens. | n these various tunor types, thePOi/oBWg4/e43160

rol e of PDGF signaling canl4dary from autocrine
stimul ation of cancer cell growh to nore subtle
paracrine interactions involving adjacent stroma and
even angi ogenesi s. Thus, in additional enbodi nents,

HRRRNESRIS: frov@Rbh @F aiy Sivihe @sndtifR BREasEOhnd Hi8GdeRAMescribed
or preventing disorders where PDGFR activity

cboer iHugthesembodimets larspdivesieddo b e he qomepawetihdescribed herein,

comprisin roviding a.c oun f th resen

R0 Briettely it R GO RRLaC e Fadbte f e pppgufacture of a
Rledicah@ht B freMth HdPMpreedthOtaid 86213 1iGHs, Bi8bfMrs and diseases.
contacted with an effective inhibitory anount of the

compound. Inhibition of PDGFR inplies utility in, for
exanp various, forns of neopl.asi th id..

ot 115¢ SRR of WirRnf FOBER s HHGUFRy Pigna
pHALREIBERE] fotiviHes WhidH fiﬂwulﬂilldyhx@alvhﬁ@% ofl k& 6AgE sncMdikl both
cardi ovascul ar end points, such as atherosclerosis, _ .
ressareh ord ierapeytic arATAso F10a§asP Of PEGSERBUPR ang iy oxdgengttp dimit the
In fukrther ' , ' y rOM|

ihas OF b es D RIS coliBuflsRaR e hEBHIOR oRfBHLARS of he
bbikp&aids \of the peeseht inbetitie dan bpaehahy esatibedadiolloass,

sucE as those |listed above, wherein the nethod

conprises providing a conmpound of the present

i nventy on kﬂhiﬁﬂoﬁ‘@%nﬁiﬁ%ak i@t to result in the MK

recept or bei ng contacte t n effective inhibitory
anmount of the conpound. Inhibition of MK inplies

utili in or exanple, for of . cancer where MKs .

ol ay B pat RAeOGE stin a8 g pirvir oot G g Fempnsive cells
di sorders. In still other enbodi nents, the present

i nvention provides a nethod for treating disorders

char a€ er i Inddbibyn ohnflabenatentassetited tegpafses r ophi c

factor responsive cells, the nethod conpri sing

provi di ng a conpound of the present invention in an

amounp suf {hiash of Sell 8BWh adsBeibiR@ WittOPPefprbRfetAfve Ghitds

receptor being contactéd with an effective activity
i nduci ng anount of the conpound. In certain preferred

enbod B'E nt fﬂhilgiggn 3 hé\yellcgﬁfne%ftalfyhpero grammed motoneuron death

Inhibition of enzymatic activity can be determined using, for example, VEGFR
inhibition (e.g., VEGFR2 inhibition), MLK inhibition (e.g., MLK1, MLK?2 or MLK3
inhibition), PDGFR kinase inhibition, NGF-stimulated #rk phosphorylation, PKC
inhibition, or #rk 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
basal forebrain neuron (“BFN”’) ChAT activity assay. Inhibition of inflammation-
associated response can be established using an indoleamine 2,3-dioxygenase (“IDO”)

mRNA assay. Inhibition of cell growth associated with hyperproliferative states can be
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trophic factor responsive cells is ChAT activity.
Fi brobl ast growth factor receptors (FGFR) are nenbers

wo@tooa/0bxed | y of pol ypeptides synthesized by a REr/iU81094/043160

of cell types during the pt#&dcesses 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

AREmANEd By fidhsuriag tthe/ glow o FelPlikd@Ivs aerest swhusiaal ATDIige in the
incell differentiation and devel opnent. To activate

edsg b prostatmeraeet ilBHbRinfsp elopmeptally progrpmed mogeneuron death can

i brobl ast gr I I
T of QU BSOAE Sl E EhaE R oASRAAR, S B rreo
h&uRak HhcOafing dxath Batedn embryased£etsindeliatndamlyzing inhibition of
inhibrtors able to bl ock the signaling cascade through .
suchineisally ercar Gedieaiias mediped Byifhy QoERDUNds disclosed ferein
ant i angi ogenesi s and subsequent antitunor activity.
Accordingly, the present invention provides a nethod
f or tTRatdhitgtich sHemigmatic hetivint®r thz edmpyurtdsef dipepresent invention can

activity of FGE responsive_cells, the nethod
B® ﬁ?ﬁ?ﬁl@ﬂ%u%?%\f?fo‘?xﬁi‘ﬁlpée’é]i‘fiﬁ?g]@%"%?ssi‘ﬁé pr esent

| nVenteefy @By sufficient to result in the

FGFR being contacted with an effective activity
i nducivicK antobinibn @fssayhe conpound. The conpounds of the

prese | pvention.can al so have positive effects on
t he fgké‘gﬁthméﬂﬂﬁ@m‘\}’i‘g?layof trophic factor responsive

cel |'s oy TRAQIR Kidsd n@tiﬁtgmmﬁdiommyr ons. Wth
(0]

respect to the survival a cholinergic neuron, for

exanpllee-2 {ihgbitompesayd nmay preserve the survival of a

Ch0|iEgﬁngﬁﬂﬁﬁ@ggZ&&SPDU|ation at risk of dying (due

to, e sease condition, a degenerative

condi {{H9K1i6f oNRGF Amul5ted iRkSfhoSphory¥agsh MAWAGIE dell Er@aration
chol i nergi ¢ neuronal popul ation no%agresented Wi t

such EtgdesPativeilGroweh FacsenRerepiop (FRAGFBhimhiytign assay
conparatively greater period of functionality than the
non-treated popul ation. A variety of neurol ogical

di sor dedesciftRonGTaEags tHat ARG beYsedin nadctioalwith thBipedsent invention
are dying, injured, functionally conprom sed, oo
anechet Sag,km ohigy aegetiateadedmor ae theyste hgrconstrued, 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 pl 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

trkA kinase and allowed to proceed for 15 minutes at 37°C. An antibody to
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dyi ng, etc. These neurodegenerative di seases and
di sorders include, but are not limted to, Al zheiner's

wale@sasp3 not or neuron di sorders (e.g. anyotr opdi/tS2004/043160

| ateral sclerosis); Parkinsdn' s disease;
cerebrovascul ar disorders (e.g., stroke, ischem a);
Hunti ngton's di sease; AIDS denentia; epilepsy;
mul ti pl e sclerosis; peripheral neuropathies including

gh@ipﬁbty@odﬂ%"(f[ﬂﬂ@my tHRAGAAEE THUNREEDY a kdtdHERY enzyme-conjugated

peri pheral neuropathy, AID related peripheral

Alihasyarlikglinecphosphaéass- laheliad Gdatbhptlén@lmeég@@l(aﬁfﬁdﬂo The activity of
IR S I 8?&: YRR (5iBEq BRL).

penetrating itnjuries o

mm@no@ defaidre enSydedaisiEnhé sighlofdat ﬁﬁmléﬁldﬁls@(vahlable slope) equation
present invention are useful for treating

B etaphPrd Brism flhe cenqephigorthaigsyliedie ﬁp%smhkb@mwfﬂ@nase activity is

#%ngg¥bggu@?ted to, acute nyel ogenous | eukemn a,
rontc nye %genous | eukem a, acute |ynphocytic

| eukem a, and chronic | ynphocytic |eukema. In
addi ti onal__enbodi_nments, the present conpounds are al so

Lakibition of Yassular dsdesheliabGrapdls Faetos Recepfor Kipasad etivity
decr e §§Egteg’t&@ﬂ_18§&‘ﬁds B b ﬁ—éseﬁnpﬁlvg%rrw%ff@x%ﬁﬁ}eﬁ%ﬁﬂbﬁ Hhibitory

cord notoneuro ave utl
effeatpbe thmmaawlmmacmlbedumxmeap@m ecepdt (hdmah k-1,

Rt N EGRR] Anpshonfiin i Brs I neaaue Ceeibpdday the i kinase ELISA

mﬁy ayhtiBeshsovel ThB %ﬂ%@é’f&&ﬁ(ﬂﬁﬁiﬂtﬁke&oﬁﬁﬁhg bpﬁ@hﬂ\@ Icpes, pH 7.4,
it I1s considered an enzymatic marKker

ﬁ-QIDM Ad®all 0 oM INImElR . b%r&m,oz% DMBOnpetd mnadus nenrremramcms of
al so capabl e of survival. Neuron survival is assayed

Bshﬂat%nwsrtir%fm@ﬁ t‘bPLf:h\éG§Eé‘&a¥eiddﬂ‘%}ﬁ% aKEGERddrase yypa@fded and the

cal o b N Y
RO e Mh By B o a5 S e il o oo
prddutttwasl decdhiplishee Bl ARk of of Qﬁt&@ﬁ@@h&y@ésﬁ&: Antivedy (BI). A
mal i gnant cell proliferation, such as many cancers.

feeandary eatyesrboigAtet antibpdy was delivened f@rﬁaafruee tﬂxrcraet;b@bf

d b
beosp B i PR BRI R AR 8L ot ki was measured via
b eheRfied diéiedtﬁﬁ%&ﬁ%"(@%coa@ﬂt? Hnﬁbﬁ%ﬁr&atﬂﬂe@fanﬂ'j}ﬂed)ﬁsmg the

the conditions, di seases and di sorders describ
sigmoidal dose-response (variable slope) equation in GraphPad Pnsm

Inhibition of Mixed Lineage Kinase-1 Activity

The kinase activity of MLK1 was assessed using the Millipore Multiscreen TCA
“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 MgCly, 1 mM DTT, 25 mM f-glycerophosphate, 60 uM ATP, 0.25 uCi [y-
?PJATP, 0.1% BSA, 500 pug/ml myelin basic protein (UBI #13-104), 2% DMSO, 1 uM of
test compound, and 1 ug/ml of baculoviral GST-MLK1xp. 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
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above. Further enbodinents are directed to the use of
t he conpounds descri bed herein, and stereoi soners or

w@basoedredit i cal |y acceptabl e salts thereof, i nPCHES2004/043160

manuf acture of a medi canentd4éf or treati ng and/ or

preventing said conditions, disorders and di seases.

The conpounds of the present invention have inportant
functional pharnmacol ogical activities which find

Wb TEX, 'Sﬁg@m‘ﬁﬁrsbﬁ'ﬁl/la@én &Rkdah (NG adbBs &H@RIQQE Yere allowed to
research and therapeutic arenas. For ‘ease o

poedibratafdr dA2 haurd prinr wradentimpusingothe iWallace Micrebege 1430 PLUS
util.jties for which these conpounds can be

SHARUH B GOPBY™ the activities of the conmpounds of the
present invention can be generally described as

i Ay | R .'%]Km tic activity B. Effect
fcl)ﬂliitl %\gﬁglgﬁc l*’génp ﬂ;!ra]agj suarsglgéga/\"ﬂﬁof trophi c factor
responsive cells C. Inhibitign.of . .. . ..
o | oyt Bdrur L Rt SRS o shivih ediinses ey of
G&lombE AN 2SE RS hatas DMK, RohipeiPihelkidaRe abinm sdaéRsne zipper.
E. Inhibition of devel opnentally progranmred notoneuron
ity s niasrogh o S4e el iicreNaa plofes CHA#OAT2) using a time-resolved

ned USi ¢ b YAt " '
P O
a0 WKihel prbiel dubsitdte MBORIF Rviciritasteal | TH99P it 4 &dhcentration of 20 pg/ml in

-stimul ated trk phosphoryl ation, PKC inhibition, or
{Tirls tufferdlisaBnk(TBS)e BaohBOiul hsay asgaipsd 2E0fMMOBS (pPHE .2), 15 mM

L O Lo S H e SR, DS BB, 0.1
?ﬁ/}a} Bbh gl'iff 4145 LRY 2%?]8%{[)?(5*1 Rel ok Wepegstﬁiéec?yasggle Gddition of 10 ng/ml

ured spinal cor i ne acetyltrans

CIIRDE Kk8es aFor IC2) détetnibitiehs A01Gpbint O6¥e rgddghd Qitve was generated
%" DRG') neurite extension assay; cul tured basal

3
@r@bh gq_)mpm;@r. &Hat@s Bﬁﬁ'i_ cutrgpe %éi? |Q)fqry30ggiglg§e_s, and the reactions
sbhet b itioR O R HEER Y it B b S0 SFud R Epium-1abelea

andi PELIphOTRNbASES AW allheHUIDOG930 Bileed ¢ El0DOQPIBSA/T-TBS). Following
associ ated with hyperproliferative states can
loweimight nipters db ¢ Credsidreinhancemenigrobuion (SYallee #1244-A0%) vods added and

It}?et P Elt%sgtehth? ggcilgateacf for 3 n'lAlIlz "ljhle ?ﬁlo}egcetn%ee: of the resulting solution was then

measured using the time-resolved fluorescence (TRF) mode in the Multilabel Reader
(Victor2 Model # 1420-018 or Envision Model # 2100). Inhibition data was analyzed
using GraphPad PRISM. See also Merritt, S.E., Mata, M., Nihalani, D., Zhu, C., Hu, X.,
and Holzman, L.B. (1999) The Mixed Lineage Kinase DLK utilizes MKK?7 and 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
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case of prostate cancer. Inhibition of devel opnentally
progranmed notoneuron death can be assessed in ovo

wa@gisgexedHryoni ¢ chi ck somati ¢ not oneur ons, WhPCTTUSI04/643160

undergo natural ly occurrintg’deat h bet ween enbryonic
days 6 and 10, and anal yzing inhibition of such
naturally occurring cell death as nedi ated by the
conmpounds di scl osed herein. The inhibition of
t4iovii ; t . .
R O e R A a AR BEO ST ELC-1: Rotin f
£ 1009) Indrrasnefged M4HRE RTBB i Thie tTighactiv ez ywaslokeasured in 50-pl assay
I nhibition Assay PKC Activity Inhibition Assay trkA
myroE AenRiniE e MM FRRED (PRl B (0 41 AdTay O T MnCl, 2.5% DMSO,

i bl tion a .64 nhihi {40 L nhihi L
DSIES A PR PP} RO bl pero on o
BERABEPEH098 b iatge-wEll Destay Bibh@Biading phated (Tat RATOP) aird with the
(PDGFR) i nhibition assay A description of assays that

melymige dowhder. | A LOdMRIEOSOFESPPRSR CHIYE VAssBeatedfobeach sampound. The
S r Iyt , .

Bivly Bl DB Bl PR BT bor D RS TP Ao anibody,

Ni1sed mﬁuplg)sFmapfdgimi (BW66Y anttibldy (W albai #eDBD41gseas added at 1:2000

Activit el ect ed conpoun of [ [

Aived gt vt (DHEPTRAB AP Y BOSARTEF- 2 hisBHer one-tour

act Ba‘{{otggaﬁ] 9z°cg 3614h 8 %ﬁﬂﬁé%a{tgﬁﬁggr} ggvgggb 1{¥-105) was added and the

g??op I'n using an assay as
Ta@W SUSenily dgisted. bEhe {lAngedease eftthatesyltibgablutiBh ociseinan measured
36: 49-55, 1996). Briefl Z t he i%‘-mel M‘ch otiter
psing thetiec-resalved Tiprescengs STRE: modsin ihe @PE%‘&#P&S%%“M Model
Pﬂglﬁg—g P% ?%?E\ﬁ%lb? %g(t?(lie%# Hoby. HnibiBbh i Svere b APRIRTHREActivityBase
and ICsp curves were generated using XLFit. The cited references are as follows:

1. Angeles, T. S., Steffler, C., Bartlett, B. A., Hudkins, R. L., Stephens, R. M.,

Kaplan, D. R., and Dionne, C. A. (1996) Enzyme-linked immunosorbent assay for
trk A tyrosine kinase activity; Anal. Biochem. 236, 49-55.

2. Rotin, D., Margolis, B., Mohammadi, M., Daly, R.J., Daum, G., Li, N,,
Fischer, E.H., Burgess, W.H., Ullrich, A., Schlessinger, J. (1992) SH2 domains
prevent tyrosine dephosphorylation of the EGF receptor: identification of Tyr992
as the high-affinity binding site for SH2 domains of phospholipase C-y. EMBO J.
11, 559-567.

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
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et al., EMBO J., 11: 559-567, 1992). Inhibition
studies were perfornmed in 100 ml assay m xtures

waeonsasatshg 50 mM Hepes, pH 7.4, 40mM ATP, 10 POV/NBD0R2043160

0. 1% BSA, 2% DMSO, and var i48us concentrati ons of
inhibitor. The reaction was initiated by addition of
trkA kinase and allowed to proceed for 15 m nutes at
37C. An anti body tophosphotyrosine (UBI) was then

%gﬁﬁgageﬁ@éah?‘é’ﬁ@c@é AnSERORA %eytr%ﬁﬁé(ﬁ'f%fm&&@é%d disorders
dy, a

ant | kal i ne phosphat ase-1abel | ed goat

dngcribet berein tg@ s@Bjeot iRawted thEneofacti vity of the bound

enzynmne s nmeasured via an anplified.detecti.on tem ..
(G boe BRapSieatly e o Ao ba b Sady GGG Hdending
iDL REN, HOSR- kERRAN IR A ¥y BOLR & ORGIntRAMARLHNAUeB. The

G aphPad Prism The concentration that resulted in 50%

ieffhctbietdosmwall viiydapendimg ipant animsbaref actard, induding the type and extent
"1.C50". Inhihitjon of Vascul ar Endot.hel.i al . G h . )
ok Brarespioll o et digRre SRR, e e iHeRluh Manfisd i argigutar patient,

tereRiO8 Bﬂilo%iéﬁl efftdaby o Bl oA ThM&deci&l, tHdWirhulation of the active
inhibitory effects on the kinase activity of

lpgeni Vo thi appEepsiafs s HBenty/RoH thestoaist o rad{oiriptsation; Kypicakprhe

Foropries AP ARER PG k051 RBE P A B ERBORLAR it ne

kkfasieffeesis hilgeved, xt ure, consisting of 50 mM Hepes, pH
7.4, 40 mM ATP, 10 mM Mhd 2, 0. 1% BSA, 2%OVSQ, and i
var i oUypisahiosaianges aiesrem abomiOf k we/keaabeytdQ0meg/ke af body weight

C. = ' Y
DS e e ce S6odr Bl aBout (0T e8I plRs BHOEE GBhe per day.
(M?prefﬁte_d@‘ailp doaf foph@ﬂphﬂnwsahﬁdd@rabdMS, 88,5100 and 200 mg, and an
I AT I T

iR dB8S AURLCFhd Bnif Al tinfock ORISR R Y BRAR BOG Y Arfilistered one ¢
PLC- g%Ggirl‘ﬁconpﬁf exl. The 1:'fl‘gcet [ vf]?y 61? t%e ound eénzymals ereconeto
s timessautagdprefeaatdn frmnphbdut ¢0 ngetbebbutdiPOsygttemtimes a day. In an
gG bco- B L%ﬁo%g hi hi.tion %at a were anal yzed usjng the,

]t@rﬁﬁtpa}&qt | les Bg]'sl%e ociive 49pe 2 |053F1 é‘)méjffEFa’_tsi that is necessary
%Q&Tﬁt M vt%da B4 5 Brurh MVeP bt Ayt 0l05Vh 264 okhNBad b N a8 & piferably about

Ivity

1to 20 pg/ml.

The compounds of the present invention may be formulated into pharmaceutical
compositions by admixture with one or more pharmaceutically acceptable excipients. The
excipients are selected on the basis of the chosen route of administration and standard
pharmaceutical practice, as described, for example, in Remington: The Science and
Practice of Pharmacy, 20™ ed.; Gennaro, A. R., Ed.; Lippincott Williams & Wilkins:
Philadelphia, PA, 2000. The compositions may be formulated to control and/or delay the
release of the active agent(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.
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The ki nase activity of MLKI was assessed using the
MIlipore Multiscreen TCA "in-plate" format as

wale®snsitesl for protein kinase C (Pitt & Lee, JrCBUSI004/043160

Screening, j_: 47-51, 1996)49 Briefly, each 50-m assay

m xture contai ned 20 mM Hepes, pH 7.0, 1nM EGTA, 10 nmM

My 2, 1M DTT, 25 nmM b-gl ycer ophosphate, 60 niM ATP,

0.25 nCi [g- 32P]ATP, 0.1% BSA, 500 ng/m nmyelin basic

pr ot ei d QfaticBHy GATROHR

Bnd 1 Theiepofhgngbiioe repRElor A Riad B3y AR parentera

inanbdhelddihgrintidvenous, attratSculdih end aﬂx:utaomu&aeutsa; apyue:d or

by adding ice cold 50% TCA and _t pr ot.ei ns r .

Steneama Bege BT ucPRl ﬂeﬁansonﬂv%n&fe% {5 Bligpal and buccal
\ W 4 Yplehab H@e&h t d

W@irltﬁ% ﬂtbﬁ{z}td}q@%t}lg%g Kt aF a\?\glsoq‘gg%%é and tl?e{ pl at E%SI \1/\(/)enrseare prepare

dbt orakbstinhinisagtion, ipartatitarfydn the forina tablgss,i o_capsulcs Qrcsumgs nigr

usi ng the W\l | ace M croBet SGi n |IIat

el St e PO g SASRP R TR 36 RS sysPensions or
ARy ?or\’iﬁfrﬁ)agﬁsdhﬁgmfsﬁin&n MIC@QH#' i dhelfOrmh BhpShderd Msal drops,
Kinase activity of reconbi na t bacul ovi ral human DLK,
cmratmsmisrrg fbh@picahahmnmaom saeitiad @eahh @intmepler solutions,
Acti vi t% asuhed in 38l -wel | Fl uoroNunc pl ates
CERBHB %”fé?solfspﬂ‘d ers apd e lieo| ved f1 uorescence
r eadoutor bRR ral‘ﬂnﬂﬁétfﬁﬁon%@ hélﬁ@e& s, Netveerk 25ps 9168 kroches and the like
Plates were coated with 30 ml of the protein substrate
WEKZorithsranictor mere gf the fglsb@ymat ditpeatsry dliersetuchas garchgor cellulose;

/ |nTr|sbuffe ed i ne . . . ..
ER i 25 onbh e LR sBupoD, ebipfm o pRYis R ARRAY dsintogrant
NagVadstarb it E¥lThlose deivh &tFEA, luBhcaitd duch by oy ephegRbabestearate;
0.1% BSA, 100 mM ATP, and 2.5% DMSO. Reacti ons were
Slidents euWStq@Ho@abﬁlk1¢czshdlemdm(ﬁw¢§yemng@vmﬁ SEtkasgperoge or saccharin;

r
AT AR B it AP0 ARE, BRIy coma ny o
ithe aford lededéxcipiénts,aihd 3ehyrddditionally actainteserg-aolid onkquid carrier, such

st opped by the addition of 100 mM EDTA. Product was
dergolisthylenegyaolr Spe tpHd upkdosaseaiors gy daNe Fortpgh Phenear, shellac,

'(g\é\@}n%%‘é %g@ﬂg 9§1un ﬂljéfiﬁgu(;nsjnqg% 1'nrih§%§§ﬂf-5qﬁg§l)s ‘or oily suspensions,

solutions, emulsions, syrups, elixirs, etc., or may be presented as a dry product for

reconstitution with water or other suitable vehicle before use. Such liquid preparations
may contain conventional additives such as surfactants, suspending agents, emulsifying
agents, diluents, sweetening and flavoring agents, dyes and preservatives.

The compositions may also be administered parenterally. The pharmaceutical
forms acceptable for injectable use include, for example, sterile aqueous solutions, or
suspensions. Aqueous carriers include mixtures of alcohols and water, buffered media,
and the like. Nonaqueous solvents include alcohols and glycols, such as ethanol, and
polyethylene glycols; oils, such as vegetable oils; fatty acids and fatty acid esters, and the
like. Other components 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
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20

overni ght capture at 4 C, 50 ml enhancenent sol ution
(Wal | ac #1244-105) was added and the plate gently

wa@giosmsas for 5 min. The fluorescence of the rePGIIUS2004043160

sol ution was then neasuredlisi ng the tinme-resolved
fluorescence (TRF) node in the Miltil abel Reader

(Victor2 Model # 1420-018 or Envision Mddel # 2100).
Inhibition data was anal yzed usi ng GraphPad PRI SM See

ages, vbelr astdhlorSbianol Mt hendd; bufférd gdndinthe likk., TH Wharerfte i
. X aand Fol znan _L.%.e (1999) The M xed Li niébagfegm1 preparations
Rihbs ercfysrd in Fpyles; diggrsablneyringes miaultiple @b yialat @thed potentially

e R Y T e —

Forruilymer panticlés, nsmeti@pimps, iypRhtabROANRI oA EteRB CAdIMIJsGines.
human Zfﬁr&ﬂtﬁz cytoplasm ¢ domain_using a . .
modi f PLOEPEssIRIe Mades v administigtion sinde dermulations Apmjishalation, which
RlchAR : t d for .

L S ans 2 Ry R, i b RS B By solusons
gBaeing, for axasple Aol ysiyetlytengdi-lairyd eﬂﬁﬁ)@mm@aﬁérhng deoxycholate,

bar. oo(l\(i"g. 38?- 1. Cost ar. }-Y']lgh Bi ndi ng plate (Cat

O3 SOUHOTS EOR AP SRS NS Qimasa) depsner asuibesl Fabeapplicd
2@hbsh j ; T - O t . h
TOSHLAID FORRRIIINS A0 10D i g forkh of A ity Ry or gel.
Tecaydbesedgrmaninsivderh cagisaysunh ¢ petedatampiaablinigeabd addhol,

H.7.2), 40.mM ATP, 10 Vvhdl 2, 2. 5% DVBO,
SRR o B Th . SEUBRS Brs e Sh, s
sdelfuen b tsLBas, ortahe 1 5it, WEGHEas" lepgn '
but in g%-\/\pl_l (:r‘,oarsg?ar S ndisﬁié@g?a}tﬂggp %‘?ﬁgmg?‘g%‘}%‘e for
tgdermah adrpiaisiistionean bioprssented 2 di@rgie patchelo seinr £=pansE or

.for..each co nd. The ki nase ,
AR, 0 B OB e A ersion e
systentt €rmiifadionefor hicdaladiini#RdYn iddludeUstor exampl#eAl%eél&% or pastilles

anti - phosphot yrosi ne (PT66) anti body {Wall ac
E\Hgénaé})o‘ag%‘nﬁlﬂldﬁ?‘ﬂ@@@eé ig)?%ﬁ, 8érhi a3 sberosk oasatier arjd3th&SAcipients such

' .50 -2 TBST) ] .. After one-hour
IR i e e —
ufitéeddsesuppbRidetiel Dm)th waslidbsied camidr,ishéh B @cBa WaGerISIH 1|1le include a

agi tlat ed. The fluorescence of the resulting solution
Ste #hen nmeasur ed

As those skilled in the art will appreciate, numerous modifications and variations

* of the present invention are possible in light of the above teachin gs. It is therefore

understood that within the scope of the appended claims, the invention may be practiced
otherwise than as specifically described herein, and the scope of the invention is intended

to encompass all such variations.



using the tinme-resolved fluorescence (TRF) node in the
Mul til abel Reader (Victor2 Mdel # 1420-018 or
wErss633 Model # 2100). Inhibition data were PCERUS264043160
usi ng ActivityBase and | C50lcurves were generated
using XLFit. The cited references are as follows: 1.
Angeles, T. S., Steffler, C, Bartlett, B. A,
Hudkins, R L., Stephens, R M, Kaplan, D. R, and
CLR‘W C. A (1996) Enzyne-Ilinked i mmunosor bent assay
rkA tyrosine kinase act|V|ty Anal . Bi ochem 236,
49-55. 2. Rotin, D., Margolis, B., Mohammadi, M,
Dal Fi scher, E.H., Burgess,
WH. U Arqogmouaqgf%&‘m‘%%g nger, J. (1992) SH2 donai ns
prevent tyrosine dephosphorylation of the EGF
receptor: |dent|f|cat|on of Tyr992 as the
hi gh-affinity binding dte f B
phosphol i pase C-g. ENBgL
For mul ati on For therapetti
the present invegtion can B
that results in -
the agent's site of 4 X
The conpounds na$ be—admiygi st ered by an%-conventlonm
nmeans avail able for use ih conjunction with
pharnaceutical s, either aR?individual therapeutic
agents or in conbination with other therapeutic
agents, such as, for exanple,1anal gesics. The
conpounds of the present invention are preferably
5 whestii:ni steredin therapeutically effective amounts for

her B A treoig ) bR AR R 2 Lopt S L e S SR i o

ef f ect i veyhidiDHBY algafadiRdl @8deleytedéloar:m ned by the
attendi nga)dl agnostician, as_one skilled in the ar%EI by
0

the use wwné}wq: @ﬁaun Wb@hrfrcquééo 3paebopf IRt 1

will vary depen ”Bﬁf of factors,

i ncl udi ng tlﬁgﬁ 9 ex eHltlg progressi on of the
10 di sease @) ﬁﬁ-‘iﬂHn@tfoed ztrbmaﬁzvﬁhghﬂ whighleithesst at us of the

articular patient, . .
P P 1) one carbon atom may be replaced with an oxygen, nitrogen, or

, fhﬁ conmpounds of
i S d by any neans

sulfur atom;
(2) two carbon atoms may be replaced with a sulfur and a nitrogen
atom, an oxygen and a nitrogen atom, or two nitrogen atoms; or
15 (3) three carbon atoms may be replaced with three nitrogen atorns,
one oxygen and two nitrogen atoms, or one sulfur and two
nitrogen atoms;

Al and A% are independently selected from H, H; H, OR; H, SR; H, N(R);; and a

group wherein A! and A? together form a moiety selected from =0, =S, and
20 =NR;

B! and B? are independently selected from H, H; H, OR; H, SR; H, N(R);; and a
group wherein B! and B? together form a moiety selected from =0, =S, and
=NR;

provided that at least one of the pairs Al and A?, or B! and B? forms =O;
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the rel ative biological efficacy of the conpound
sel ected, the fornulation of the active agent with

wWapEsop7eat e exci pi ents, and the route of PCT/US2004/043160

adm ni stration. Typically, 132he conpounds are

adm ni stered at | ower dosage |evels, with a gradual
increase until the desired effect is achieved. Typical
dose ranges are from about 0.01 ng/kg to about 100

mg/ Yoptid a
1o SRR alts saPy R ond Y cpdtyblty RN EL LR, POTOR™
day. A prgEO)NRY |ob§tortbdisesulbsbiltutadi antyda1hgdrmds>pnmmlhmsbstituted
about 25, 50, 100 and 2Q0 and_ a i val ent daose
T 1l E i R ARl L M e
one or ”?&ﬁgbn't dose fornms. The unit dose ranges from

about 1 out 500 ng admi ni stered one to four tines
a d&®/,is dependailysdicoed faodH, ABONR' t@RAbout 300 rrg,

oot t oo e RERL, WA i AP llE sRE L ARRE P leiPsaia

necessa%hsnﬁ%ms%vﬁen@sa@éeﬂéﬂto&ﬁfe@mlpgmbsof about 0. 05
rrt)1 I'n a subject, and preferably about 1 to 20

ng/ rR“‘ 1s'lth@pcmﬂqmdwr$d]§cf@ﬂ fmomm@éﬁ subistitierd albyl. AptjonsBy
o B TSP S BRTRIE LR g s grcna

exci pi entsgbstiliiite£xe ohe &Nthsee '@ garipect ed on the baS| S
of the chosen route of adm nistration and standard

pharaisdndénsadensiysetericd froms Hopnd optipeally subptitaied pfiyd, whegein said
Rem ngt o 0 armacy, 20th

o " Conmpgi SRS AR OiCIARRIE) Biauppa Tacy

W | Ki'hsad RHi dractehihdapenddiily 2618€ted Tioen Homdasioptiomalyrsapstituted
be fornulated to contral and/ or del Ee rel ease ?f

the acti vkyhgariegeather vith thg nitzpgen ip géﬂh\; ey are attached form an

modi fi ed O&)ﬁlgﬁﬁﬁ}esr ek Eﬁgﬁiﬁfzr&ﬁ k550 oBkibi2A Substituents

Such cont ease or el ease
conposi t |a®$16nermythmb|R g®pps;or exan‘pl e bi oconpati bl e,

0 '0831 3;,25 gcbé &g&ﬁ%@ﬁg g‘fp(ijbg%@]gid' g@ﬁ YEBIRA kylen)-

copol ymer§e =e3)- @il Rhne @R AptisfdllyS@btstuRealaWeB dpfionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted
cycloalkyl, and optionally substituted heterocycloalkyl, wherein said
optional substituents are one to three R groups;

R* is independently selected from optionally substituted alkyl, optionally
substituted aryl, OR*, and NR*R?, wherein said optional substituents are
one to three R'° groups;

R? is selected from 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® is selected from (alkylene)xOR13, C(=O)R",
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matrices known in the art.The conpositions can be
prepared for adm nistration by oral neans; parenteral

wore@s®e37ohcl udi ng i ntravenous, intramuscul ar, BETUS2004/043160

subcut aneous routes; topic#3 or transdermal neans;
transnucosal means, including rectal, vaginal,

subl i ngual and buccal routes; ophthal m c neans; or
i nhal ati on neans. Preferably the conpositions are

pr epar ed(tc‘}gzp g2l o qgmgz]ghé)tp{%it @gp{(cggmtspzc CDUH[K&H&)[;DRFP@Z

form of fet's, les oI sy YUﬂ parent gr g, 12
adlm ni st(r:@:t(})e(lalkyﬂmlelt RESUI hliRl }RI rNR B} @MIWG)TN%URWC(R )=N-
sol utions,; sus ] it 14B -
adni ni st]?’astggrr%eégl ‘?@{9 F@?%Rof po rs, ’

nasal dr ORSHA- N@erg@qql% ,O(g(E:()f)NR”‘(ﬂnyl@ﬂé) R,

adm ni strati‘on, such as creans,  Oi nt mep ol utiong,

suspensi Gﬁﬁ(a)s[N@@H]z@Hz)pNhBe B gl&i}{é(-pa@ MI‘IQ‘%TO)&%I ,

adm ni sty atq b 3@@{\1«11 sul es,
troches ]gﬁdlcf(ﬁg)ll\]ﬁk ikh? %t 2%“% 1oiQrZ;é or ﬁ@&zﬁ@?t)?
fol | owi ngR!LOSRRS (&K %léhé)lle?f* SNRUC=@N® HNRI R, substituted

cel l ul ose; bi nders such as mcrocrystallinge ﬁ‘é(Ll ul o

gel at i nsalklk whetej Pr/olyhe FEISHEERESS 2 SRIEIIFIO] giOuR, pionally

as starch,o e c
talc or ﬂﬁ)&ﬁtgqu (i‘nﬁg? }Xdcsfrgfo\éﬁﬁgd égﬁ Pghsuc %g’g&iug%& dﬁll@&ne)x
silicon Hét%bﬁﬂoalﬁweemeﬁlm@leagterIIcs'cba}idyl é@eswtnm‘heleor

saccharin; or flavoring age such .as erm,n
cherry fuwbﬁtitﬁtfd (&@Y}rg‘ljplé’slﬂ@%lr fr rfBPB‘f"rPfho my{

afore |isted gxelpl 3{&1 shid ARGehBYrodf %dy‘ Btonalbpalbatitited with

a sem -solid or *I quid carrier, such as a polyethyl ene
gl ycol . The soha:d)uhrealR&gwgss forms may have coati ngs

of sugar, shel | nt ou 13

br epar at PBHEHAE PRER Csohk s rp Ry} iges notincluce
suspens io n S, %‘Pll&f&d@@ [Tgh'o‘a‘b ‘i’r{h‘é coftiing I@Smtr@édn%ioﬁ&cd to the
etc., or e presented as a dry product for

reconst it ut| onanhonﬂ meitr awl ot her suitable vehicle

E g;glgg:?ﬂ ﬁ% |, i f){ gglgiog{ﬁlgﬁ %};@t | ?e%c d{rﬁ ?p%ﬁﬁ&ﬁ‘igﬁ orgH halogen,

agents, e |O?sz’ Yop@n AL aibstituthd aﬂl@ﬂt(ﬁ)tloﬁu\leﬁh&ﬁutmgecbaikbnyl and
flavoring agents, dyes and preservati ves,
conposi t |optnsna}ﬂmsuh$t§@ted alkyayh, whetedy wéd 9%#@@1 @%bamug?nts are one to

The phar mace eﬂﬁd gmups

Q is selected from an optionally substituted Ci-, alkylene, wherein said optional
substituents are one to three R groups; CR2°=CR20; O; S(O)y; C(R7)=N;
N=C(R"); CH,-Z"; and Z'-CH,; wherein

7'is selected from O, S, C=0, and C(=NOR"");

R’ is selected from H, optionally substituted alkyl, and OR!!, wherein said optional
substituents are one to three R'? groups;

R is selected from alkyl, aryl, heteroaryl, cycloalkyl, spirocycloalkyl,
heterocycloalkyl, arylalkoxy, F, Cl, Br, I, CN, CFs, NR**R*'%, NO,, OR™,
OCFs, =0, =NR*, =N-OR*, =N-NR**R*®, 0C(=0)R*’, OC(=0)NHR”,
O- Si(R29)4, O-tetrahydropyranyl, ethylene oxide, NR29(3(—O)R30
NRZCO,R®, NR®C(=0)NR?*R?'®, NHC(=NH)NH,, NR*S(0),R™,



fornms acceptable for injectable use include, for

exanpl e, sterile agueous sol utions, or suspensions.
woe\qusoerexarriers i nclude m xtures of al cohol sPERUS2004/043160

wat er, buffered nmedia, andli4he |i ke. Nonaqueous

sol vents include al cohols and glycols, such as

et hanol, and pol yethyl ene glycols; oils, such as

vegetable oils; fatty acids and fatty acid esters, and

the |ikeq G} RET cogrPoRERAEaRbE @ddni MofthRY,

surfactants? such-as hydroxygropjlcq}lulose; sotoni c
agents, SHEINNR>SRYUF LEHeNOR dei=NRL), CFENNHGHNeNEDNH,

Control - SO TRR R P P OB RN W Rl s R Do SR Sherein
al um nu 'T'egemfs%&&ﬁ)i g]@o%g ANk Y3hoQtshafife RAhIERAGently either
agents,

anti bacteri a uch as chl orobut anol,” or phenol;
buf f er s, uasubstitueed drkerepkeed ppitk atkat, alk yhaahranyiaxiyoosallsexy;

be engc) osed in anpul es, .di sposabl e i s or . :
mul & ple&Sloies pnbiand aprigpal Bt plk vl ikgrin said optional
par ent er hsdlehMery oy ®itBAR K'®5rdupg active conpounds

i ncl ude ethyl ene-vinyl acetate cogol ynmer particles,

osmit'{ is spleptpd frommeptionely bebstinfiessallsyl, egtéanahy subgtighted aryl, and

DO S GRS P b oons e o

such neapsiag RPsrqgeder, aerosol, or drops. They may
be agyeous sol utions containing, for exa

l e )
pol Yoxigendeprredeatly selgeied frog prtjonalky MEW@YQ%}}@'L and optionally
deoxychol ' i : Pl : [
‘he forma S%ﬁué‘g% P&%ﬁ%gé?&lgil, g/géraefrfg)geaf@?%ﬂcgﬂgﬁg%gﬁuglgs af® one to
i nt ranasalityR'Fgoops; ati ons for topical use are in the

form,pf an ntnment, cream or _gel._ Typjcall hese,

f or ﬁsl&l el lﬁlgéeafé each Widéﬁ"?nd%?bhseé%“%]eff‘i’% %Pﬁwqug'ﬁﬁftﬁ?ted alkyl,
stearyl : , . ' .
conbinat?gﬁggmgﬁgagﬁgﬁgEﬁgﬁﬁgﬁﬁbéﬁgbﬁwbgggggﬁ%kgﬁgw”ggmenl
sodi um | aaidyiptiend] fsabstituents ae gaé to thgzedglg gtoupsuch as

tra anth. Fornul atio suitable far tra r mal
it GundEpPBtPs o be s rogb ey e el AR Petpuaty
as in a LeRRENed iryPlopAbeAIBF KB tURH heRYSH AMbpRHARG sivtituted

di ffusion-controllF'ed systemor a matrix o
di sper si epelbglkgl, sydoptinnalip substitittednsserooyclpalkdawherein said

R RN B S

as FUCY {HR'OF 1RGN Fidepitdiel NRlleciodClirdfn e hisd Sii6ftionally 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;

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 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;
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as glycochol ate. Formul ations suitable for rectal
admnistration are preferably presented as unit-dose

WwWapoei7sdri es, with a solid based carrier, SuPHI/ES2004/043160

cocoa butter, and may incl i'de a salicylate. As those
skilled in the art will appreciate, numerous

nodi fi cations and variations of the present invention
are possible in light of the above teachings. It is

thehﬁ‘ggglg?%??éﬁt@ﬁdanmﬂﬁzo%;thi n the scope of the

appendb e Invention may be practiced
ot herlisseletba froasHspeainhily sibisyitded alkyb eptidnai iswhstitried] alkenyl,

1T Such opeTal BPEEA P oS URITER B RaRanLy
| wher ei Qﬁbs&iﬁtﬂi&hﬁyﬁﬂ@l,@ Snhily sutdeReRORMbiyl, dpHoR@sh

together wt e carbon atons to which they are
at t ached sulstientsdt wbsadidyl f andrptipad!lasybeydddisteredygtpalkyl, wherein

which from1 to carbon at ons be,pepl aced b
ni _trogensélfié’ﬁ’g?najﬁﬂbsf Jents ae ﬁ’é‘aﬁ‘gg‘%/‘éeﬁﬁgr éﬁoé%%’g ri %g in
whi @1 RidbREkd fbin SRfonaRY BERHALAMANRYENE OpliGRIIeaBktitited

an oxygen, nitrogen, or” sulfur atom (2) two carbon,,
at oms naypeteardpivhereth ssid eptipnglLisubstitugnid ag giiette fyehR  groups;

at on: BoptokIR PRl R RO AR S R BB SRR ace

three ni phegemrad RfiBroPee oxygen and two nitrogen

ate %33 isosrelegtgg frsolilrll fo;l)'ltgoniﬂg SItlt\)As.’EituQéé gr?/? %gtigrtlzglr;lss;ubstituted heteroaryl,
optionally substituted cycloalkyl, and optionally substituted
heterocycloalkyl, wherein said optional substituents are one to three R
groups;

R?* is selected from optionally substituted alkenyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, optionally substituted heterocycloalkyl, OR%,
O(CH,),OR?, (CH,),0R?, SR"", SOR", SO,R"*, CN, N(R"*),,
C(=0)N(R'®),, NR¥C(=0)R "%, NR¥C(=0)N(R'®),, C(=NR'*)OR",
C(R)=NOR'®, NHOR?, NR'*C(=NR'*)N(R'®),, NHCN, CONR *OR "%,
CO,R', OCOR"Y, OC(=0)N(R'®),, NR'*C(=0)OR", and C(=O)R"®,
wherein said optional substituents are one to three R'® groups;

R? is selected from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, OR?, O(CH,),OR%, (CH,),0R”, SR, SOR", SO,R"®,
CN, N(R"),, C(=0)N(R'®),, NR'3C(=O)R ', NR®®C(=O)N(R'®),,
C(=NR'®)OR"®, CR'*)=NOR'®, NHOR?, NR"*C(=NR'*)N(R'*),, NHCN,
CONR'OR'®, CO,R*, OCOR", OC(=0)N(R'®),, NR**C(=0)OR", and
C(=O)R'®, wherein said optional substituents are one to three R'® groups;

R is selected from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, optionally substituted aryl, optionally substituted
heteroaryl, OR'!, O(CH,),OR%, (CH2),OR”, SR", SOR", SO,R'®, CN,



10

15

20

25

Al and A2 are independently selected fromH H H OR
H SR, H N(R)2; and a group wherein Al and A2

wo o@sbizs3 f orm a noi ety selected from =0, =S, BOTUSNRY/043160

Bl and B2 are independentl $56sel ected fromH H H OR
H SR H NR)2; and a group wherein Bl and B2

together forma noiety selected from=0, =S, and =NR,
provi ded that at | east one of the pairs Al and A2, or

Bl and B £ 0. R b B | n i3l e 1y om H,
opti onal ﬁi&gl}ﬁ(—?{}ﬁg% %%r ﬁglwﬁé?i%) R?qgg;%& égﬁﬁ?l )6’RI d,

optb i onal I(y(ggﬁﬁé)tjnlﬁt@(?{%ﬁbqbalkmemo, o FoealR' HNR'®),, NHCN,
substitute erQar Kyl erein _said optional

substit u&@%m{?\%@%{@ 2@%%@@8@2@@%&; )2F3§R1!182:Q=O)OR15’ and
i ndependest |ypse - = , 10 .
S e o D
al kyRY isneiicaidraniogtiopilycnbdtitsudsydloalkyl; ENGCER BieNOR'®, and
three R10_groups,;. Rl .a |s ipdependently selected fro

opt i onal I@Kg=§ﬁ]§zft’~lig?2ut”@ﬁre§1 Pt %Wé‘il%9nt§ At do fhage R
aryl and gqg&aésonal |y substituted heteroaryl, wherein

sai d opti‘ondl "substituents are one to three R10

gr ol is tRE besiduei af de periokeadid yftsrehe oaneayal phifne Hydroelyl moietyfrom
optional |y subst ilt ut ed. al k¥| , Wherein said optional
subst i t uéht SBPYIGIR B ERF ee R10 groups; R ¢ and RL

ar e gaghgicpdapendent |y sel ected from H and an

optignally substituted al kyl, or together with the

ni t rvgénti dkyiniaoh arylelkyh hefererd censtoalon mrdetespayiclpaliyly

bets b | . . . ‘
S VST O LT APy, o
sel ect ed tB%&HérWithﬂlEQ)tR?g%n t6vROhNREE R dita&HeARB a

CO2R2b, (alkyl ene)l-
heterocycloalkyl;

R*? is optionally substituted aryl, wherein said optional substituents are one to
three R'° groups;

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

p is independently selected from 1, 2, 3, and 4;

xisOorl1;

y is independently selected from 0, 1 and 2; and

provided that:

1) when Rlis H; Al, A% and Bl, B? are each =0 or =S; ring A is a phenylene;
ring B is

RA
l

N
&C
, wherein R* is H or C;-C; alkyl; and Q is CR**=CR%, wherein

R% s H, C;-C4alkyl or C;-C4 alkoxy; then neither R? or R* includes
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OC(=0O) - (al kyl ene) CO2Rn , optionally substituted al kyl,
optionally substituted al kenyl, optionally substituted

W@bdogtgd7e3 opti onal | y substituted cycl oal kyl, aPdI/UuS2004/043160

optionally substituted het&7ocycl oal kyl, wherein said
optional substituents are one to three R10 groups; R2a

is independently selected from opti onal I y substi tuted

al kyl, optionally substituted aryl, and NR2cR2d,
wherein t I 1 S A

R1o or oupBc SRR IE, pRHRTLR, HERk e %ﬂ%ﬁ??%%aﬁl%g& to which
substi t uties aad kydchedvefoemmesaiaycptkybpeiupsartsist i t uent s

T RO o S i -
substi t ufad, abkﬁh%s Rrana %E BRI ¥pHdaylchs; ?'ﬁ 00988 ¢19,; and R? is

whi ch they are  attached form an optl onal 'y substituted
het er ocy &, oabptydnallpsebsitutedai d opti onal substituents
are one to three RL1O groups; at |east one of R3, R4,

and R6 |i s sel ected from (al kyl eng) xOR13,
C( =0 R130( Lﬁgl ene) - OCH( CO2R1
(a

OCH ( CH2)P O] 2, C( =0y | ene) , NR11R32"

NR11R33, yl ene) NR K18 8, CH=N- ,
C(R12) =N . C(Rp )=N-KR n O)NRl 4B, - 0
C(Rl’\ N- NR 11802R18 0CC=0) NRl al kyl ene~R 26, ;

18, S)R[l ?&%@H))q%%%m'\g R&%]@pd%%@cﬁﬁ%) %ég (a%ylene)%l?3 wherein R
NRPS(=0) Wﬁ%ﬁ% iz RO WiR rdih (R i‘sy(tﬁe@?ﬁlkﬁz - (alkylene)-R?,

NRPC( =0 substi tuted wher eLn
one of tlvﬂlesaninkﬂisﬁﬁu@CHﬁ(QHz%@R “Bloy RO, 34 yherpioB is

optional | Re (S alk
opti onal I°§° QE@X{’ ﬁt&ag‘ (‘Yal'ﬁfc}é?%eﬁ%‘ﬁ% XW@{% ﬁhsgdtﬁ en to
wher ei n the @k ¢ aRCHGERA th¥brnd RESrod9éloAIRGI tiep;
3) when Al, A% and Bl, B? are each =O; rings A and B are each a phenylene; Q
is O or S; and R? is optionally substituted

R10

b4

then any of R3, R4, R , and RS cannot include (alkylene)xOR13, wherein R'?
is cycloalkyl; (CHp),OR%, wherein R** is Cs-C; alkyl; O-(alkylene)-R,
wherein R” is CN; OCH[(CH,),0R*"]; NR''R*, wherein R* is
cycloalkyl; or NR’RP, wherein R* and R® combine with the nitrogen to
which they are attached to form heterocycloalkyl group;

4) when Al, A?is =0; Bl, B2 are independently H or OH, or Bl, B? combine to
form =0; rings A and B are each a phenylene; Qis O, S, or CH-R? and one
of R? or R? is H and the other is optionally substituted

w_ O w_ _O
. U

?
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30

unsubstituted N norpholinyl, N-piperidyl, or

N-t hi onor phol i nyl ; wherein any said al kyl ene group nay
wheoospsizenal | y substituted with one to three RIOI/US2004/043160

groups; provided that wheni®3, R4, R5, or R6 is C(=0)R

13, then R13 does not include a heterocycl oal kyl group

that contains a nitrogen bonded to the carbonyl

noi ety; and the other R3, R4, R5, or R6 noieties can

be sel ectad} rﬂﬂﬁ@%gggﬂhtﬂyysuﬁﬁtﬁﬂﬂehlvclQﬁi}@QﬁlNRwlB,%pany of R?,

optional l stit , tionall bstituted

al kenyl , R FRf anpiR cmjnbymshuldst(m De@(‘—a@)&h whegeén & and R

sai d optional su ents ar

groups; €9RIng g %HRWSW%WE’(?& eé'naé? F{}]ac Eﬁill%m ed

G_2 al kﬁét%% 1mlgylegrgul§al d optional substituents are

one to three ?—51 groups; CR20=CR20; O S(O/, R7) =N,

NECHRY JtpreGiiBmZL or pimaddacagkcaly adeeptabla salt formy thergaf. ect ed

fromQ S, C=0, and C(=NOR P); R7 is selected fromH,

optional Iy substituted alkyl, and ORl1l, wherein said

opt bonal THYBShpSHRINTT] Ael WH@reirﬂ‘lﬁgﬂ re endRB Q¢ aeh pgheRlene.

is selected fromal kyl, aryl, heteroaryl, cycloal kyl,

spl rocycl oal kyl , heter ocycl oal kyl, aryl al koxy, F, O,

N &owhﬁcﬁ%%%ﬂ%@ﬁ@( %ﬁ&ﬁ%‘%ﬁﬁg}% MR Bisas-

mebatdiR2Sh4ic Ang Bt whibl ¢he pytwanydrboredthik emy bexepleced with a
NR29C( =0) R30, NR29CO2R30, NR29C( =0) NR31AR31B,

nitiQEe) &E)-NH 2, NR29S( O) 2R30, S( O) yR18, CO2R30,
C(=0 NR31AR3lB C(=0) R30, (CH2)pOR30, CH=NNR31AR31B,
CH=NOR30, CH=NR30, CH=NNHCH( N=NH) NH 2,
S( =@) 2NRTLABBhBourd cfO} iRB FhreinCRABE inadymazolylene.
nonosacchari de wherein

5. The compound of claim 1 wherein R! is selected from H, substituted alkyl,

and unsubstituted alkyl.

6. The compound of claim 1 wherein groups Al, A? and B!, B? are each

independently selected from H, H; and a group wherein Al, A or B!, B? together form

7. The compound of claim 6 wherein Al, A? are H, H; and Bl, B? together

8. The compound of claim 1 wherein Q is optionally substituted C;. alkylene.

9. The compound of claim 8 wherein Q is CH; or CH,CH,.

10.  The compound of claim 1 having a structure of Formula II:
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each hydroxyl group of the nonosaccharide is
i ndependently either unsubstituted or is replaced by

wo008l0k3763 al kyl car bonyl oxy, or al koxy; Rl1 i SPEEUSIN€CH3160

fromH and optionally substi%t uted al kyl, wherein said
optional substituents are one to three R10 groups; R12
is selected fromoptionally substituted al kyl,
optionally substituted aryl, and optionally
substituted heteroaryl, wherein_said optiona
substituents are one to three dio groups; R13 is

i ndependent |y sel ected frgh optionalgly substituted
cycloal kyl, and optional l'y,skpst i xut gd

het erocycl oal kyl , whey ei nAsai
are one to three RLRgrqups; ~ BRar e each

i ndependently sel ect g& oo ' substi tuted

al kyl, optionally subl - JBOotionaIIy

substit ut ed heteroa&%r o ' OR&!

substituents are onéito thrge RLO groups; R15 is

i ndependently sel ected frompeptionally substituted

al kyl, optionally substituted aryl, optionally

substituted heteroaryl, optionaljyy substituted

cycl oal kyl , and optionally substituted

het eviegsialripg K idgetheheithithe cabah apis cnwhichutis hitbabed}is selected
are one to three RLO groups; Rl6Aand R16B are each

i ndependdf™y sel ected from H and an optional |y
substitutgd, ?h&gylene% iRGREOE oM 11 3 HBbdH 4bRY iy

whi ch they are dttached forman optionally substituted

het er ocycl osadplkackd byvindrogen atoamisd angt i onal substituents

are one tp three 0.aro . RL7 i | ec from
opt i onal |(§> §¥6@FP§%¢Q%I%}S%SC%WI VIVI%S% rp%];ﬁd%/cargon atoms may be
substitutednﬂﬁk@agyﬁgkgghﬁuﬁngaﬂ@ optionally

substituted heteroaryl,” wherein said o _
Q is selected from an optionally substituted C;; alkylene, wherein said optional

substituents

substituents are one to three R'® groups.

11. The compound of claim 10 wherein Al, A? are H, H; and Bl, B? together

form =0.

12. The compound of claim 10 wherein the B ring is a phenylene.

13. The compound of claim 10 wherein the B ring is a pyrazolylene.

14.  The compound of claim 13 wherein the B ring is



optional substituents are one to three R10 groups; R18

is selected fromH, optionally substituted al kyl,
wopiosoesbd y substituted aryl, optionally substPCTiUSZN04/043160

het eroaryl, optionally sub#iituted cycl oal kyl, and

optionally substituted heterocycl oal kyl, wherein said

opti onal substituents are one to three RLO groups; R19

is selected fromCN and triazole; R20 is selected from

CundBi  uods SrRh o BEF LR BRI oty

optionally substltuted aryl, optlonally substi tuted
aryl al kyl, optionally substituted heteroaryl,
optionally substituted cyclq and optionally
substituted heterocycl oal kyl, in said optiona
substituents are one to threg @roups R21 is
selected fromoptionally su Ned aryl, and
optionally substituted heteroaryl\ mhereln said
optional substituents are one to three R10 groups; R22
is optionally substituted C5-C10 al kyl, wherein said
opti onal substituents are one to three oups; . R23
i s d6I ectldg copperepel daim 19 whersin Rt istdar amsygstltuted alkyl.
optionally substituted heteroaryl, optionally
substituted cycl oal kyl, and optionally substi tuted

het arocy dhealokiploundbel giinn1 G evhdreopQiio O, os (B CIHLuent s
are one to three R10O groups; R24 is selected from
optionally substituted al kenyl, optionally substituted
al kyiyl t I
o e e b o e
cycl oal kyl, optionally substituted heterocycl oal kyl,
OR20, Q(CH2) POR20, (CH2)POR20, SR]17, SOR15, SO2R18,

CN, N(R18)2, C(=O N(R 18) 2, NR18$( =O R 18,

NR18C(=O) N(R 18) 2, C(=NR18) OR18, \ o

Qudes]
YOOTR
R2

I

wherein ring B is a phenylene or a pyrazolylene, and R' is H or unsubstituted alkyl.

19.  The compound of claim 18 having a structure of Formula IV:



C(R12) =NOR 18, NHOR20, NR18C(=NR 18) N(R18) 2, NHCN,
CONR18OR18, CO2R18, OCOR15, OC(=0O) N(R 18) 2,
WORDS6376) OR 15, and C(=O R 18, wherein said opCT/O8ZM04/043160
substituents are one to thtde R10 groups; R25 is
sel ected fromoptionally substituted cycl oal kyl,
optional ly substituted heterocycloal kyl, OR20, O(CH
2) POR20, (CH2) POR20, SR17, SOR15, SO2R18, CN, N(R17)2,
C(=O N(R 18)2, NR18C(=O R 18y NR18C(=O N(R 18) 2, C(=NR
18) OR18, C(R12)=NOR 18, NHO |\818CC—NR18) N( R18) 2,
NHCN, CONR 18CR18, CCO2R18, 3 OC(=0O) N(R 18) 2,
NR18C(=0) OR 15, and C(=O R\L8 wherei n sai d opti onal

sel ected fromopti
optionally substi t
substituted aryl, | )
OR11, Q(CH2) P(RZO R 7 SOR15, SO2R18,
CN,N(R 18)2, C( O)N(R 18)2R NR18C( O)R18

NR18CC=0) N(R18) 2, C(=NR 18) OR18, C(R12)=NOR18, NHOR20,
NR18C( =NR18) N( R18) 2, NHCN, CONR 18CR18, CCO2R18,

OCOR15, OC(=O) N(R 18)2, NR18@Y=0) OR 15, and C(=OR 18,
wherein said optional substituents are one to three
R10 groups; R27 is selected fromoptionally
subst ituted cycl oal

18) 20- whekhs semparpd eﬁ‘flﬁ%éﬁ S\ § FEHE S F BB ¢ b
three RL0 groups; R28 is the residue of an am no aC| d
after the renoval of the hydroxyl noietyfromthe
carboxyl group thereof; R29 id Hor alkyl; R30 is H,

al kyl, aryl, arylal kyl, heteroagd® cycloal kyl, or

het erocycl oal kyl ; R31A and R31B/are each independently

sel ected from H,Raal kyl, and

cl oal kyI ,

=0) N(R

21.  The compound of claim 18 having Formula VI:

VI



together with the nitrogen to which they are attached

forma heterocycloal kyl; R32 is optionally substituted
wa@eaok/063ther ei n sai d optional substituents are POEUSH04/043160

three R10 groups; R33 is s#éd2ected fromoptionally

substituted cycl oal kyl, optionally substituted

heteroaryl, and optionally substituted

het erocycl oal kyl , wherein said optional substituents

are one to three R10 groups; p is independently

selected from1l, 2, 3, and 4; x is Oor 1; y is

i ndej2endeTtid gongeiied bEdafmos, @9, 20 anl Wheramd) pr Ci: deGH,CH,.

that: 1) when RL is H, Al, A2 and Bl, B2 are each =0

or =S; ring Ais a phenylene; ring Bis wherein RAis

H 0330 ﬁfe&h@bhnd aﬁaa@iilﬁkﬁ%g'a%’on%ﬁ{é'ﬂ? RQQ)r'I@ is

4 al kyl t hen neit her
semedmmrmm}i ﬂ(kgbméﬁeocm@{%a OAkaékmm) RA é}QHG@i)zRI )2,

oh | e o_whi ch they are attached

Oéﬁ%&%tﬁT@E@FQ&@%VEB?)O%p, and 2) when Al, A2 is

=0; Bl, B2 are independently H or OH, or B1l, BZ
combine to form=0; rings A and B are each a

pheriyll eneIthmrgp@nd@f apy omef claimep RA0j E3,H9, &), or 21 wherein at
leP K bst cﬁg -On 13 then any of R R,

R ?na n8f (aI kyl ene) "13 xCR , wher ei n
Ris cycl oaI kyl; (CH2) POR22, wherein R22 is C5-C7

al kyI Ogral kyl ene) R 27, 3 4 o5 6.
he compound of claim 24 wherein at least one of R>, R*, R°, or R® is

NHR*?,

26. The compound of any one of claims 1, 10, 18, 19, 20, or 21 wherein at least
one of R® , R4, R , Or RS is optionally substituted -(alkylene)s-heterocycloalkyl, wherein the
heterocycloalkyl does not include unsubstituted N-morpholinyl, N-piperidyl, or N-
thiomorpholinyl.

217. The compound of claim 26 wherein at least one of R3, R4, R5, or RS is

tetrahydropyranyl.

28. The compound of any one of claims 1, 10, 18, 19, 20, or 21 wherein at least
one of R®, R R’ or R®is NR'R®.

29, The compound of claim 28 wherein at least one of R®, R4, R’ , Or RSis
NHR*,

30.  The compound of claim 29 wherein R* is optionally substituted heteroaryl.
p y

31. The compound of any one of claims 1, 10, 18, 19, 20, or 21 wherein at least
one of R*, R%, R®, or R%is C(R'%)=N-OR?,
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wherein R27 is CN;, OCH (CH2) pOR20] 2; NRL11R33, wherein
R33 is cycloal kyl; or NRaRb, wherein Ra and Rb conbi ne
WOwRals/0631€3 ni t rogen to which they are attached POI/U82003/043160
het erocycl oal kyl group; 3)16shen A, A and B, B are
each =0; rings A and B are each a phenylene; Qis O or
S; and R2 is optionally substituted then any of RS,
R4, R5, and R6 cannot include (al kyl ene)xOR13, wherein
R13 is cycloal kyl; (CH2) POR22, wherein R22 is C5-C7
al kyl; O (al kyl ene)-R 27, wherein R27 is CN
OCH[32CH2) RERpunNRLAIRG3 3 1 wihereii R'“R3d RS aryatkdal kyl ;
or NRaRb, wherein Ra and Rb conbine with the nitrogen
to which they are attached to form heterocycl oal kyl
groufp; 4) LS. 70 '
2 ooy, T b Bctafin ToneRin o fiuhdd GREALARN 1Y
aceordareachitlaTghledyl ene; Qis O S, or CH Ra; and one of
R2 or Rais Hand the other is optionally substituted
orwherein Wis optionally substituted C alkyl, or NR3
R 5 g4hen ARYcaipoiid of aink® withdn BR GRiPoahdd 46 kaeaePRL3
or C(=O NR cRd wherein Rc and Rd conmbine with the
acenrtiampgevitht Gabl2ch t hey are attached to form
het er ocycl oal kyl group; or a stereoisoner or
phar maceuti cal » acceptable salt formthereof. 2. The
conmpzund THe jothd oP\181n@ 1| RvHetdi8 ShorsoaipduBd£dre s€l8eBd
phenyl ene. 3. The conpound of claim1 wherein ring A
acgeydanogtweitlyTele 3. and ring B is a 5- nenmbered aromatic
ring in which one or two carbon atons may be repl aced
with a nitrogen atom 4. The conpound of claim3
wher3g, n ritigcoBpotind opylaiag 0 yheesie the compounds are selected in

accordance with the following table:

R’ R* Q B
cron=L CH,CH,CH,0H CH, H
Meo‘@‘ﬂ— CH,CHs CH,CH, OCH;

Q H - CH2CH3 CH2CH2 OCH3




5. The conmpound of claim1l wherein RL is selected from

H, substituted al kyl, and unsubstituted al kyl. 6. The
w@ooopoedTa3 of claim 1 wherein groups Al, A2 andp@LUSBB4/043160

are each independently sel&gted fromH H and a group

wherein Al, A2 or Bl, B2 together form=0. 7. The

conpound of claim®6 wherein Al, A2 are H, H and B1,

B2 toget her form=0. 8. The conpound of claim1l

vvher opti YA

The HomoiisogBolfLRt it Bkl othpatnd 44 s803ea )
acch}&ari‘e@ImﬂLme@Iovﬁh tablet having a structure of Formul a

1 Rl -NA2 RS - /| BVRI R Il whereinring B

together with the carbon atons to which it is
attached, is selected from (a)Ha phenyl ene ring in

V\,hlchfromlto 3 carbon atons My _le replaced by
nitrogen atons; and
R3
N—-——
N Q
R
R3 RZ Q
CH30N:L H CH,CH,
tBuON:k H CH,CH,
EtON% H CH,CH,
MeaHCCHZONJ\ H CH,CH,
CH2=CHCH20N=/\ H CH,CH,
HONJ\ H CH,CH,
NOEt
H CH,CH,
NOIPr
H CH,CH,
cH,SONH-N=L_ H CH,CH,
o-n={_ CH,CH(CH;), CH,CH,
\
o-n={_ CH,CH(CH;), CH,CH,
__\o—N:< CH,CH(CH;), | CH.CH,




(b) a 5-nmenbered aromatic ring in which from1l to 2

carbon atons nmay be replaced by nitrogen atons;

an

d Q

WO 200806363 ed from an optionally substituted CLPQI/US2004/043160

al kyl ene,

to three

R10 gr oups.

wherei n said opti@nal

substituents are one
11. The conmpound of claim 10

wherein Al, A2 are H H, and B B2 together form =0
12. The corrpound of claim 10 wherein the Bring is a

phenyl eni rhe compound of clai m I0[wherermttie B
ring is pyr azok§/l ene. 14. Thegéonpound of aim(l3
wherein the B ring isl5. {The conmpound of claim 13
wherei n the ring 1s 16. The conpound pf clai m 10|
wherein RlL i or unsubsitituted al kyl.|17cH]bA,
conpound|of cl aiQﬁN wher|ei C of CH2CF2. 1.
The conpound of @lanén 10 fhaving a structfure of Forjhul a
L1 11 {whereindring B i|s a phenylene por @g,cqh
pyrazol ylene, and Rl is H or undlbstituted af(l;yf. 19.
The conpound GQfegetar 18 jhavinyg a structureof —Forjnmul a
IV:1V 20] The co | ound of| claim 18 havip é]ils(t:%ucture
of Formula V: V. The |condddEdHDf cl pi m 18 ing
Fornmul a Yi— \~ 22 The tgmpound of clai 20
or 21 wherei n>Q+S\CH2 or] CH2CH2. 23. The 5&91 und of
claim1 wherein at lll east {one CH((®B,), R4, ® S
sel ect ed L from OR1 (=0OIR13 (CH2) pOR?
O (al kyl ene) - 7o OCH(C(IR18)2 OCH[(CHZ) POR20] 2, |and
C(=0 - (al kyl ene) “®RR5. 24., The conmpound pf @mycmape |of
claims 1] 10, 18,l49, 20, or ei n| at
0 CH,CH
PN CH(CH), 2
HO.
I
B CH,CH(CHj), CH:CH,
S
\/O\N
A CH,CH,CH; CHCH,
/O\N
N CH,CH,CH; CHCH,
/O\N
' CH,CH,CH,CH; | CHCH,
\/O‘N
' CH,CH,CH,CH; | CH,CH,
Ty cric
CH,CH,CH,CH; 22
O.
)V N CH,CH,CH,CH; | CH2¢He
/O‘N
A CH,CH; CHCH,




| east one of R3, R4, R5,

conpound of claim24 wherein at
WORHN050637R6 i s NHR32. 26. The conpound of any oOPET/052004/043160

clainms 1, 10, 18, 19, 20, &% 21 wherein at
R6 is optionally substituted
wherein the

of R3, R4, R5,
- (al kyl ene) x- het erocycl oal kyl ,

or

or

R6 is NR11R32. .
| east one of R3, R4,

het erocycl oal kyl does not include unsubstituted

25. The

| east one

N- mor pholmnyt—N-pirperidyt;—or Nhiomorphot Tt yt——27.
The conpound of g1ai m 26 \wherei g2at | eagt ong of R3,
R4, R5, or R6 is tetrahydropyranyl. 28.|The conpound
of any ome of clgins I, 10, 18, 19, 20,[or 2I wherein
at |east |one of” R4, R5, or R6 is NRLIR33. 29. [The
conmpound|of cl ai wherlei n @H,CeBSt ohe OH,EE; R4,
R5, or RG&_is NHR33. 30. The conpound of|claim 29
wherein R33 | Btjonal |y substituted heteroaryl. 31
The conpound o gpyaone af cle%géﬁé, 10| 1€H.AK¥; 20,
or 21 wheérein at 1east one of , R4, Rb, or R6 is
C(R12) =N{ OR20y 12 32. The conpound of ¢laim 31
wherein R and nare allkyl. 33. The cp Qﬁiof
claim1 wherein thd_conmpdundsCihEHsel ected Th >
accordante with Table 1. |34, The conpoupd of claiml
wherein {he combynds arg sel ected in agcordance with
Tabl e 2. [35. The Kkonpound of bR, 1 wher eCHEHe
conpounds are @etected i accordance with Table 3.| 36.
The conpound of .€kaim 1 wherein the conmpounds are
sel ected|in accordance with th ] owi hg cHIH,;
Ve CHIEH R, 9 CHITE;
>N CH,CH.
PN CH,CH,CH; 2t
)\/O\N CH,CH
I CH,CH,CH; 2R
)
/L\ CH; CH,CH,
N—o
~N
)\ CH, CH,CH,
T
)\ CH; CH,CH,
—O\N
PN CH,CHNMe, | CHCHe
770w CH,CH
PR CH,CH,NMe; S
/O
PN CH,CH,NMe, CHLCH,
p CH,CH(CHy), | CHCHe




R2 Q R5 CH3ON=C CH2CH2CH2OH CH2 H MO . - N CH2CH3

CH2CH2 OCH 3 Owe / -H CH2CH3 CH2CH2 OCH 3 Me@37. The
w@ooopoedTa3 of claim 1 wherein the conpounds ar ePCGEUSIINE 3160

in accordance with the fol ldwi ng table: R3 R2 Q CH3ON=

H CH2CH2 t BUON=V CH2CHH 2 Et ON= H CH2CH2 Me2HCCH2ON=V

H CH2CH2 CH2=CHCH2ON=V H CH2CH2 HON=V H CH2CH2 NOEt H

CH2CH2 NGO Pr H CH2CH2 CH3SO2NH N=V H CH2CH2 O N=V
CH2CH( CHg) 2 CHZCHZ O-N=V CHZCH(CHs) 2 CH2CHZ O N=V
CH2CH(CHg) 2 CH2RMH2R3 R2 [Q CH2CH2CH2 2CH( CHSQZ
MeO
Oﬂ""}‘_ CH,CH(CHz), | CHCH
~—0,
| /\Nj CH,CH,
)N\ /\N: 7 CHzCHz
Mo
/lNK /\Nt 7 CH2CH2
>/0‘
|N /\N; 7 CHzCHz
~—-0O,
JN\ (CHz)e\N; 7 CH,CH;
—0,
R (CHp)e~ N: ) CH,CH,
>\’o'lN (CHz)e\N; 7 CH,CH,
o,
>’/|'\|l\ (CHz)s\N; 7 CH,CH;
(\3 CH,CH:
) CH(CHs), 25
Ve
| CH(CHj3), CH,CH;
OMe
r}l_.
; CH(CHs), CH,CH,
MeO
OMe
E— CH(CH;), CH,CH,




NOVe CH2CHH 2 MeO N CH2CHCH(CHs) 2 2 CH2CHCH(CHs) 2 2

CH2CHCH(CHs) 2 2 CH2CHCH(CHs) 2 2 HO N CH2CHCH 2
WQAHSOEPP S CH2CHCH 2 2CH2CH3 CH2CHCH 2 2CH2Q3T/US2004/043160

CH2CH2CH2CH3 CH2CH2 CH2CH2GM2CH3 CH2CH2 CH2CHCH 2

2CH2CH2CH3 CH2CHCH 2 2CH2CH2CH3 CH2CHCH 2 2CH3R3 R2 Q

L CH2CH3 CH2CH2 CH2CH2 r L CH2CH3 > CH2CHCH2CH3 2

CH2CH3 CH2CH2

R’ R’ Q
OMe
MGOOE_ CH(CH3), CH,CH,
MeO
N___.
Q;, CH(CHj), CHaCH,
MeO
i
) R CH,CH,CH; CH,CH,
OMe
GE— CH,CH,CH, CH,CH,
OMe -
MeOOE— CH,CH,CH; CH,CH,
(O
OMe
N_
Q |1| CH ( CH3)2 CH,CH;
CF{
MeO
N
Dg CH,CH,CH; CH,CH,
MeO
OMe
N._
Qg O CH,CH,
MeQO
OMe
N__
O‘ﬁ CH,CH,CH; CH,CH,
MeO
2o )t
Y CH,CH,CH; CH,CH,
O
h CH,CH,CH; CH,CH,




Me2N- CH2CH( CH3) 2 CH2CH2 CH2CH2CH3 CH2CH2 L CH2CH2CHS3

CH2CH2 CH3 CH2CH2 CH3 CH2CH2 CH3 CH2CH2 CH2CH2NMe2
WEHDSN7GH2CH2NVE2 CH2CH2 CH2CH2NMVE2 CH2CH2 - \ PCIMUS2004/043160

CH2CH( CH3) 2 CH2CH2R R2 Q Mé® O N CH2\\ CH CH2

2CH(CHs)2 -0. N CH2CH2 N CH2CH2 o. CH2CH2 > CH2CH2

(CH22) 6 CH2CH2 (CH2) 6 CH2CH2 -0 (CH2z)' , 6 CHRCHR

R® R? Q
MeO
O | omens | cnen
NH
Meo@ CH,CH(CH), CH,CH,
OMe
NH CH,CH(CHs), CH,CH,
OCF,
H
N CH(CHz), CH,CH,
N H
7 NN
e CH(CH:), CHLCH,
N
/ \ N—
<;N>— H CH,CH,CHj; CH,CH,
N H
</;N\>/N\ CH,CH(CHjs), CH,CH,
NN R
. ~ CH(CH3), CH,CH,
MeO
N H
(_N\V AN CH,CH(CH), | CHCH
H
7 \\~N
N_/™™ CH(CHs), CH,CH,
CFS
N H
Z/;\:)”N\ CH,CH(CH;), | CH,CH,
N
/ A\ NH
\—<;N>_ CH2CH(CH3)2 CH2CH2
VERNBY
—N>/ h CH,CH(CH,), CH,CH,
AR
¥<:‘N>/ CH2CH2CH3 CHzCHz




10

A (CH2)6 CH2CH2 -NH CH2CHCH(CHs) 2 2 CH(CHs)2 CH2CH2

CH( CHs) 2 CH2CH2 CH(CHs) 2 CH2CH2R R2 Q CH(CHs)2 CH2CH2
WERRSIsE) CH2 2 Meq /)~ H CH2CH2CH3 CH2CH2 OPIZHRIBIB043160

CH2CH2 CH CH2CH3 CH2CH2 CH(TOHs) 2 CH2CH2 CH2CHCH( CHs) 2

2 CH2CH CH3 CH2CH2 PMe CH2CHMEO 2 CH2CH2CHs CH2CH2

CH2CH2CH CH2CH2 H CH2CH2CH3 CHRCH2R R2 Q CH( CHs) 2

CH2CH2 MeO- / NH CH2CH(CHs) 2 CH2CH2 OMe

38.  The compound of claim 1 wherein the compounds are selected in

accordance with the following table:

R® R? Q
OMe
NH
CHCH, CH,CH,
MeO
H
v
=N CH,CH(CHj); CHCH,
HO\N
N CH,CH(CH:), CHCH,
Ve O‘N
) CH,CH(CHy), CHALH
H
N/ NN
= CH,CH(CE),; CHCH,
H
(//\/ N
N=N CH,CH; CHCH,

39.  The compound of claim 1 wherein the compound is selected in accordance

with the following table:



V NH CH2CH( CH3) 2 CH2CH2 OCF3 CH(CHs)2 CH2CH2 - N H </

V-N. CH(CHs)2 CH2CH2 // N = H CH2CH2CHs CH2CH2 /r-N H
WERHBSIEE) 2 CH2CH2 NN H // V-N. CH(CHs) 2 CH2BHRUMSOLN3160
H CH2CH CH2 2CH(CHs)2 N* VNGH( CHs)2 CH2CH2 CF, 3V-N H
(/ V N CH2CH(CHs) 2 CH2CH\=M N 2 VNH CH2CH( CHs) 2 CH2CH2

/ -NH

Structure

N

(0]
o _
G
(I~

N
8 I~

40.  The compound of claim 1 wherein the compound is




/1l V-N. CH2CH(CHs)2 CH2CH2 \ - V -N CH2CH2CH3
CH2CH238. The conpound of claim 1 wherein the
W@ poe3Tes are sel ected in accordance with thePCT/US2004/043160

following table: R3 R2 Q OV -NH CH2CHCH(CHs)2 2 MeO \
N CH2CH(CHs) 2 CH2CH2 H CH2CH( CHs) 2 CH2CH2 CH2CH( CHs) 2
CH2CH2 x CH2CH(CHs) 2 CH2CH2 H CH2CH3 CH2CH2 39. The
compound of claim 1l wherein the conpound is sel ected
in aggord ' t - ol oM. . ture 40.
The %%n’poﬁﬁ%g%lﬁbé%gi d%%iﬁ%e‘?g\%rﬁlgttﬁ%p%% é%{ﬁlﬁg i s41. The
conpound of claim1 wherein the conpound is 42. The
compound of claim1l wherein the conpound is 43. The
conpound of claim 1, whergin the npound is 44. The
conpound of claim 13vvherhllei n t he {cogpoaind i sHN

_-CH,

42.  The compound of claim 1 wherein the compound is

43.  The compound of claim 1 wherein the compound is

44.  The compound of claim 1 wherein the compound is
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15

20

=00 " CHBHCH3 J - <-N\ . .. ,J CH3 HCH3 3C 45.

The conmpound of claim 1 wherein the conpound is 46.
wab@soatpdbund of claim45 wherein the conpoundPCHUB1YE4/043160

(+)-isoner. 47. A pharnacetidi cal conposition

conprising a conmpound of claim1l and at | east one

phar maceutical ly acceptabl e excipient. 48. The

phar maceuti cal conposition of claimd47, conprising a

conpound of claim43. 49. The phargmceuti ca

conposition of claim47, conprisifAg a . conmpound of

claim44. 50. The phaféEgeuti cal pposition of claim

47, conprising a congounf] of cl aj ‘

phar maceuti cal conp e

conpound of claim 4 eating a

prostate di sorder conprising admnistering to a

subj ect in need of suwslytreat aHt her apeutical ly

ef fective amount of a cofrpound®of claim 1. 53. The

met hod of claim52 wherein the prostate disorder is

prostate cancer or benign prostate hyperpl asi a.

e

‘N e
@mprising a

45.  The compound of claim 1 wherein the compound is

46.  The compound of claim 45 wherein the compound is the (+)-isomer.

47. A pharmaceutical composition comprising a compound of claim 1 and'at

least one pharmaceutically acceptable excipient.

48.  The pharmaceutical composition of claim 47, comprising a compound of

claim 43.

49.  The pharmaceutical composition of claim 47, comprising a compound of

claim 44.

50.  The pharmaceutical composition of claim 47, comprising a compound of

claim 45.

51.  The pharmaceutical composition of claim 47, comprising a compound of

claim 46.
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54. A nethod for treating an angi ogeni c di sorder

conprising admnistering to a subject in need of such
woe@aneans a therapeutically effective anount PET/ES2004/043160

conmpound of claim 1. 55. Th® nethod of claim 54

wherei n the angi ogenic disorder is selected fromthe

group consisting of cancer of solid tunors,

hemat ol ogi ¢ tunors, nacul ar degeneration, retinopathy

of ptemat yr C

art h:?éle ti SR I%ét}écr)d Pdr%gﬂﬁ a 1%ts ap %ig&g&grc [ngtﬁﬁf%agfﬁrggﬁstenng toa
subfnct A et oo ducfhareatmmtal tﬂ@a@eu}&aﬁlﬂl}oé@@t@a lam@ustsfdedompound of

rising admnistering to a subject in need of such

C?l tment a therapeutically effective amount of a

conmpound of claim1l. 57. The nmethod of claim56

wherei n the pathol ogi cal disorder is selected fromthe

gr oufB.conShesinethgdof clagn PR adtiesein dierprostatealidoinddrtis srostate cancer or

pul nonary fibrosis, nyelofibrosis, abnornmal wound

beﬁ‘égé’ll?rﬂﬁtaeéﬁ’ﬂe 4¥¥r oscl erosis. 58. A method for

treati ng a neurodegenerative di sease or disorder

conprising adm nistering to a subject in need of such

t r eat4rent Aandthed fop éentingdn angefdepictdiscedemmomprisinfg administering to a

s B en REseBhais ddvestie B heaieelve Al guomngund of
clse] ected fromthe group consisting of Al zheinmer's

di sease, anyotrophic |ateral sclerosis, Parkinson's
di sease, stroke i schem a, Huntington's disease, AlDS

demegg I a, Tl?ep %88\6;]{:‘1%1& s lw%&?e% g‘[ a%:gf’d&ﬁgl%rc*&)rr]c? 11 selected from

neuropat hy, ‘CRemot

the gwu@paahﬁytmg%ftésnwloamm Reforf hematolaiae tudpat, titacudi Qie%eneration,
injury of the brain or spinal cord. 60. The nethod o

reamaﬁhmf mﬁ@a@rlw fir?@e%mﬂaa@g@héh%umai@ldcﬁr@@ag,@pgams
I-Qhﬁ@ﬁ{dgﬁf %g&% 61. The method of claim 60

erein th Jject is adm nistered a conpound of

56. A method for treating a pathological disorder comprising administering to a
subject in need of such treatment a therapeutically effective amount of a compound of

claim 1.

57.  The method of claim 56 wherein the pathological disorder is selected from
the group consisting of neoplasia, chronic arthritis, pulmonary fibrosis, myelofibrosis,

abnormal wound healing, and atherosclerosis.

58. 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.

59.  The method of claim 58 wherein the neurodegenerative disease or disorder
is selected from the group consisting of Alzheimer’s disease, amyotrophic lateral sclerosis,

Parkinson’s disease, stroke, ischemia, Huntington’s disease, AIDS dementia, epilepsy,
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claim44. 62. The nethod of claim 60 wherein the
subject is adm ni stered a conpound of claim45. 63.

wab@sied7bdod of claim 60 wherein the subject i SPCT/US2004/043160

adm ni stered a conpound of 1%l ai m 46. 64. A method for
treating nmultiple nmyeloma or | eukem a which conprises

adm nistering to a subject in need of such treatnent a

t herapeutical ly effective amount of a conpound of
ngiltiplestler®, paimhernd pawodpahy,champtiedpwiedRedpéditheral neuropathy,

I La iS. acufe el.ogenous | eykem a, chronic
AP Ao RaL SRR Gr L oyt S o ckeaeoad. or
chronic |ynphocytic | eukem a. 66. A nethod of treating

cancer of solid tunors conprising adm ni steri._ng to a
subj &8t i heaesthest oflaim 1% whemimrthe aemh@gamaﬂg;&@%aye is
bye: unt of a conpound of claim 43. 67.

A?rée%%ggll %&S%Irgg'ati ng a hematol ogi ¢ tunor conpri sing
adm nistering to a subject in need of such treatnent a

hergpeutical Iy effective amount of a conpound of
t 43, The me¥h0d of claim 60 wherein the subject is administered a compound of

cl ai
claim 44.
62.  The method of claim 60 wherein the subject is administered a compound of
claim 45.
63.  The method of claim 60 wherein the subject is administered a compound of

claim 46.

64. A method for treating multiple myeloma or leukemia which comprises
administering to a subject in need of such treatment a therapeutically effective amount of a

compound of claim 1.

65.  The method of claim 64 wherein the leukemia is acute myelogenous
leukemia, chronic myelogenous leukemia, acute lymphocytic leukemia, or chronic

lymphocytic leukemia.

66. A method of treating cancer of solid tumors comprising administering to a
subject in need of such treatment a therapeutically effective amount of a compound of

claim 43.

67. A method of treating a hematologic tumor comprising administering to a
subject in need of such treatment a therapeutically effective amount of a compound of

claim 43.



