NOVEL FUSED PYRROLOCARBAZOLES CROSS- REFERENCE TO RELATED APPLI CATI ONS

This application clainms priority of U S. Provisional Application No.

60/ 532, 182, filed Decenber 23, 2003, which is incorporated herein by
reference in its entirety for all purposes. FIELD OF THE | NVENTI ON The
present invention relates generally to fused pyrrol ocarbazol es, including
phar maceuti cal conpositions, diagnostic kits, assay standards or reagents
contai ning the same, and nethods of using the sane as therapeutics. The
invention is also directed to internediates and processes for naking these

novel conpounds. BACKGROUND OF THE | NVENTI ON Publications cited .

t hroughout this disclosure are incorporated in their entirety herein by

r ef er ence. Vari ous synthetic small organic nolecules that are

bi ol ogically active and generally knomn inthe art as "fused
pyrrol ocar bazol es" have bfgpggag WIBeELOCARBRHAGHES Nos. 5, 475, 110
5,591, 855; 5,594,009; 5,6 and 6 630,500). In addition, U S. Patent

5,705,511 di scl oses fused pyrrolocarbazole conmpounds whi ch possess a

variety of functional TORENATER A PPIHEA TIOHNS
pyrrol ocarbazol es wer C ose to be used jn Qfomey g2,
i ncl udi ng: enhancrmgaﬁphmnbmdemsmofatmef Brs- g’i?ly\ﬂo%}%IA ngéaﬁ&?l]l\ls of neuni nal

| i neage, eit her SI n gg ,,goﬁ(”h;cﬂ1&9&%Md&&1myﬂefmeﬁ@wgrﬂm% for ald ¢ or (s)
and/ or i ndol &4 anci ng trophic factor-induced activity;

i nhi bition O%m@bﬁkEIn | dnase C ("PKC') activity; inhibition of tic tyrosine
I dnase activity; inhibition of proliferation of a prostate cancer

cell-line; inhibition of the Ce||U|a#Vé$é®¥@ﬁ Hxol ved in the |nflannat|on
process; and enhancenent of thEUIELR neuronal cells g ri sk of

dyi ng. However, t?e osh BRieAlSordelaReginb:ally todvet PpyeleariaEdi LY B derivatives

that possess benefidi al properties. This i (hggofﬁadh&e@ﬁﬁﬂngmwth|s as
wel | as ot herphm@ﬂutl@hﬁmﬁ’ﬁ‘ﬂ ions, %ﬁm\%&ﬁ? Eﬁr%y%%& | NVENTI, ON

same, and methods of using the same as therapeutics. The invention is also directed to-

cesses for making these novel compounds.

intermediates and pro

BACKGROUND OF THE INVENTION

Publications cited throughout this disclosure are incorporated in their entirety

herein by reference.

Varjous synthetic small organic rolecules that are biologically active and

generally known in the art as “fnsed 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.

t 5,705,511 discloses fused pyrrolocarbazole compounds which possess a variety of

Paten e
functional pharmacological activities. The fused pyrrolocarbazoles were disclosed to

used in a variety of ways, including: enhancing the function and/or survival of cells of

n combination with neurotrophic factor(s) and/or

néurchal lineage, either singularly or 1
inhibition of protein kinase C

indolocarbazoles; enhancing trophic factor-induced activity;
inhibition of prohferat!on ofa

("PK.C"} activity; inhibition of trk tyrosine kinase activity;

rostate cancer cell-line; inhibition of the cellular pathways involved in the infl
i ing. However,

cess; and enhancement of the survival of neuronal cells at nisk of dyi
that possess beneficial

ammation

pro

there remains a need for novel pyrrolocarbazole derivatives

properties. This invention is directed to this, as well as other important ends.



The present invention in one aspect is directed to fused pyrrol ocarbazol e

conpounds of Fornmula I: R2 and its stereoisoneric fornms, m xtures of
stereoisomeric fornms, or pharmaceutically acceptable salt fornms thereof,
wherein the constituent nmenbers are defined infra. The fused

pyrrol ocarbazol es of the present invention may be used in a variety of

ways, including: for inhibition of angi ogenesis; as antitunor agents; for -
enhancing the function and/or survival of cells of neuronal |ineage, either
singularly or in conbination with neutotrophic factor(s) and/or

i ndol ocar bazol es; for enhancing trophic factor-induced activity; inhibition
of kinase activity, such as n-k tyrosine kinase ("trk."), vascular

endot helial growth factor receptor ("VEG-R') |dnase, preferably VEGFRL and
VEGFR2, nixed |ineage kinase ("MK"), dual |eucine zipper bearing |cinase
("MK"), platelet derived gr f TCad 0 Nnase ("EDGFR'), protein
ki nase C ("PKC"), Tie-2, oﬁﬁﬁ@ﬂ¥§§fb§?“@§, -4sﬁ?%, -6; for inhibition of
NGF-stinul at ed ti& . phaspRekE ialohempedt Brdireowtd e RYBEHPHOI er ati on of a
prostate cancer ceﬁl-line' for inhibition of the cellular pathways involved
in the infhanm@@ﬁbﬁ*ﬁﬁ@éégs; and for enhancement of the survival of

neuronal cells at risk of dying. I'n addition, the fused pyrrol ocarbazol es
may useful for inhibition of c-net, c-kit; and nutated Flt-3 contai ni ng
internal tandem duplications in the juxtdgmenbrane domain. Because of these
varied activities, the disclosed cogg Bnd utility in a variety of
settings, including research and thes envi ronments. 3 - I n ot her
enbodi ments, the conpounds of the ptiesen nventi ogf are useful for treating
or preventing anogenesis and Qf°i"eni4§§a§‘ such as cancer of solid
tunors, endonetriosis, retinopat’ i ape opat hy, psori asi s,
hemangi obl ast oma, ocul ar di sor de By, acul gy oe per ati on. |1 n anot her
enbodi ment, the conpounds of ®he presgnt invention are useful for treating
or preventing neoplasia, rheumatoid amghritis, chronic arthritis, pul nonary
fibrosis, nyelofibrosis, abnormal wound healing, atherosclerosis, or
restenosis. In further enbodi nents, the cbnpounds of the present invention
are useful for treating or preventing neurode rathyg.duseases and

di sorders, mddstasoigimerie fomes TRXHrS QLIHCOSIRGE Fop 1%%%1%?&,& s%l erosis.
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nmyel 0genouserdetikRNGawthdmirr geceptapli ; chronic | ynphocytic
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inhibition of proliferatzon of a prostate cancer cetl-line;

pathways involved in the inflammation process;
the fused pyrrolocarbazoles may useful for

and for enhancement of the survival of

neuronal cells at risk of dying. In addition,

inhibition of c-met, c-kit, and mutated Flt-3 containing internal
activities, the disclosed compounds find

tandem duplications in the

juxtamembrane domain. Because of these varied

i i i i ents.
utility in a variety of seftings, including research and therapeutic enviIronMmedt



4 R2 wherein: ring A and ring B, independently, and each together with the
carbon atons to which they are attached, are selected from (a) a phenyl ene
ring in which from1l1l to 3 carbon atonms may be repl aced by nitrogen atons;
and (b) a 5-nenbered aromatic rink in which either (1) one carbon atom may
be replaced with an oxygen, nitrogen, or sulfur atom (2) two carbon atons
may be replaced with a sulfur and a nitrogen atom an oxygen and a nitrogen
atom or two nitrogen atons; or (3) three carbon atonms may be replaced with
three nitrogen atons, one oxygen and -two nitrogen atons, or one sul fur and
two nitrogen atons;

d 1 for
Tn other embodiments, the compounds of the present invention are usefu

i i oioblastoma,
tumors, endometriosis, retinopathy, diabetic retmopathy, psoriasis, hemangi

i ounds of the
ocular disorders or macular degeneration. In another embodiment, the cOmp

i 1LiS,
inverntion are useful for treating or preventing neoplasia, rheumatoid arthr

present i
brosis, abnormal wound healing,

chronic arthritis, pulmonary fibrosis, myelofi

i 1 i diS rdGI'S,

yotrophlc lateral sclerosis, Parkinson’s disease, stroke,

such as Alzheimer’s disease, am
lerosis, peripheral

ischemia, Huntihgton’s disease, ATDS dementia, epilepsy, multiple sc

I
neuropathy, chemotherapy induced penpheral nevropathy, AIDS related periphera
neuropathy, or injuries of the brain or spinal chord. In additional embodiments, the

i te disorders
‘compounds of the present invention are useful for treating or preventing prosta

he
such as prostate cancer or benign prostate hyperplasia, In sull other embodiments, t

eloma
compounds of the present snvention are useful for treating or preventing roultiple my

and leukemias including, but not lirited to, acute myelogenous leukemia, chronic |
chronic lymphocytic leukemia.

myelogenous leukenﬁé,, acute Jymphocytic lenkemia, and i
| harmaceutical composiions

In further aspect, the present invention is directed to p
which comprises one or more pharmaceutically acceptable excipients ar_ld a therapeutically

effective amount of 2 compound of the presentt invention.

DETAILED DESCRIPTION

odiment, the present invention provides a novel compound of

Thus, in a first emb

FormulaL



Al and A2 are independently selected fromH H H OR H SR H NR2, and
a group wherein Al and A2 together forma noiety selected from=0, =S, and
=NR; 131 and B2 are independently selected fromH H H OR H SR H,
N(R)2; and a group wherein Bl and B2 together forma noiety selected from
=0, =S, and =NR provided that at |east one of the pairs Al and A2, or Bl
and B2 forns =0; R is independently selected fromH, optionally substituted
al kyl, C(=0)12.1a. C(=0)NRIcR d, optionally substituted arylal kyl and
optionally substituted heteroarylal kyl, wherein said optional substituents
are one to three RI groups; =ib NRcRa, R is independently selected from
H C(0)R cO0),\THR, 1a, OR16,and optionally substituted al kyl, wherein said
optional substituents are one to three RI groups. Rla is independently

selected fromoptionally substituted aIIk'yI , optionally substituted aryl and

optionally substituted heteroaryl ,Asv\,her ingPaid optional substituents are
one to three R groups;

wherein: ‘ ‘ -
rine A and ting B, independently, and each together with the carbon atoms to
=
which they are attached, are selected from:

(a) a phenylene ring in which from 1to 3 carbon atoms may be

" replaced by nitrogen atoms; and
(b) a 5S-membered aromatic ring in which either
(1) one carbon atom may be replaced with an OXygen. nitrogen, or-

sulfur atom;
(2) two carbon atoms may be replaced with a sulfur and a nifrogen

ator, 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;
Al and A? are independently selected from H, H; H, OR; H, SK; H, N(R);; and a

group wherein Al and A? together form a moiety selacted.from =0, =8, and

=NR;
B! and B? are independently selected from H, H, H, OR; H, SR; H, NR)y; and a

group wherein B! and B* together form a moiety selected from =0, =S, and
E =]

=NR;
2 =0)-
provided that at least one of the pairs AY and A%, or B! and B* forms =O; 1
s o a
R is independently selected from H, optionally substituted alkyl, C(=0O)R™,
C(=O)NR]°R”, optionally substituted arylalkyl and optionally substituted



Rib is independently selected fromH and optionally substituted al kyl,
wherein said optional substituents are one to three RI groups; R~ and Rl14
are each independently selected fromH and an optionally substituted al kyl,
or together with the nitrogen to which they are attached forman optionally
substituted heterocycl oal kyl, wherein said optional substituents are one to
three RI groups; R2 is selected fromH C(=0)R2a, C(--70)NR2R 24, SO2R2b,
CO2R26, (al kylene)- 0C(=0)-(al kyl ene) CO2R11, optionally substituted al kyl,
optionally substituted al kenyl, optiomally substituted al kynyl. Optionally
substituted cycloall.cyl, and optionally substituted heterocycl oal kyl,
wherein said optional substituents are one to three RI groups; R2a is

i ndependent |y sel ected fromoptionally substituted al k Ibﬂgghyonally
substituted aryl. OR, and. N UereiGait bpimaRibgRsup e R 's "sel ect ed from H
and optionally substltutea al’kyl, wherein said optional substituents are

one to three R groupgsupRReach i ndependently sel ected 9 el ptionally
substituted al ky “soﬁg§¥&%ﬁ gﬁa%hmbmumexﬁoﬁ¢b§@H1€ﬁiﬁﬁﬁghﬁ?§é§‘g?g attached

forman optional rtuted heterocycl {4 LionaMBERbantsg@iode Bt | ona
substituents are oneop@orlaliu'%@ﬁl’%l“ecb‘ﬁb‘gﬁglfmg alkagg’st one of R3, R4, R5, and

R6 is selected fron1§§%%%gf g, OR13, c(0)R13. (CH2)pOR22, O-fallcylene)-R

OCH( CO2R18) 2, OCHRCH = 3 -S al kL}/l gwbﬁaﬁed MR, opiRB&Aly NR ' R33,
a: from optton
(al kyl ene) - NR 5eR* issndependently selected from op 4 orein said optional

substituted aryl and optionally substituted heteroaryl, w
0 .
‘substituents are one to three R'? groups;

endently selected from H and optionally substitu
groups;

ted atkyl, wherein satd
R is indep i’
optional substituents are One to three R

ionally substituted
R'® and R are each independently selected from H and an optionatly

alkyl, or together with the nitrogen to which they are attached form an

i herein said optional substituents
optionally subsiituted heterocycloalkyl, wherem 8 p

are one to three R' groups;
A 3 26 2b l 2)-
. R?is selected from E, C(=0)R™, C=ONR¥RY, SOR™, COR™, (alkylenc)

i i Y tionall
OC(=0)—(alkylenc)C02R“, optionally substituted alkyl, op y

.' substituted alkenyl, optionally substituted alkynyl, optionally substituted

cycloalkyl, and optionally substituted heterocycloalkyl, wherein said

10 .
optional substituents are One to three R groups;

. i i tionall
R js independently selected from optionally substituted alkyl, op y

2ep2d i anid optional substituents are
substituted aryl, OR™, and NR eg?d wherein said op

0 .
one fo three R'® groups;

from H and optionally substituted atkyl, wherein said optional

R ig selected

10 .
substituents are one to three R™" SIOUPS,

i ubstituted
R% and R* are each independently selected from H and optionally s
| hich they are attached form an

alkyl, or together with the nifrogen o W

i in said optional substituents
optionally substituted heterocycloalkyl, wherein said op

10 .
are one to three R groups; . .,
at least one of R, R%, R®, and RS is selected from (alkylenelOR™, CEORP,

X
(CH,),0R? O-(alkylene)- R, OCE(COR %), OCH{(CH:),OR 1,
C(—O; (alkylene)-R” NRVRF, NRURP, (alkylene)-NR*R”,



gp.12)=N Ris, CHEN-OR, C(1112)=NOR2, C(Rit), N-NRI'l c(=0) NR14ARI 4s, C (R I
5=N-NR | SOZR18 oC( 0) NRII (alicyl ene) R26, OC(=0) (N(CH2CH2) 2M R21 ,
MelC(=0)O0R23, NR I 1C(=0)S -RI -5, NR ic(=0)NTRIIR23, NRitc( s)NRIIR23,

Nl el S(=0) 2N(R15)2, NE | C(=0)NRI | (al kyl ene)-R24,

NRitc(=0) N(Ri i) Np.t6ARs, substituted al kyl, wherein one of the
substituents is a spirocycl oal kyl group, optionally substituted:

(al kyl ene) xcycl oal | cyl, and optionally substituted

- (al kyl ene) x- het erocycl oal kyl , wherei ns t he heterocycl oal kyl does not

i ncl ude unsubstituted Nrnorpholinyl, N piperidyl, or Nthionorpholinyl,
wherein any said al kyl ene group may be optionally substituted with one to
three Rl groups; provided that when R3, R4, R 3 or R6 is C(O)R 3, then le3
does not include a h p@@[ﬁl%@ﬁkﬂl{)@f o]@]—)tzhia(t)Rcont ains a nitrogen bonded
to the carbonyl noiet and ;he ot h% ’C(lg“g—’lz‘iﬁfi gt R6 noi eties can be
sel ect ed i ndependent ICyR’%I R opt| naI |y substituted

allhkyl opt i gnal ![y suI J_% | t %@m oﬂ\d)mﬁﬂfbﬁgt)hﬁ%ubstl t ut eQd al kynyl ,
erein said optional Substi en g &8 Louthr 2gr oups; is

sel ected from an opt MRISIEDIQRI ég’p}g @Q {:C dﬁlg%e _\40\{29 er e| n gl d
optional substituent rcg g@gglt;ga tm{'kse:@m@r‘ kylgye)- (0) y

I P e wh fteom 0, S. C=0,
glde)(:( =NOR |C§ [ e)| SP%]C%{E@B‘HR?‘P%% A 1'k§1 56485 bcbrkieom

|ona Subst i tute f éy and
OR', wherein said optshﬁgg@gn@gl;%bk&dyaaﬂﬁylaroepm?eomaéiyﬁlrhs%té‘e Bps: is

sel ect ed fromal kyl, aryl, het eroary ey, netRiok ndypal kyl,
het erocycl oal kyl , ~ ar yrapaleyand FPUCEFJYSEP%Y"]%&)g\}LﬁCPé NRn%qmts NC2, OR30

, OCF3, =0, =NR3, =NQEf thehbiddRsiciaRByizioesdOl n@%ﬂswsu@aﬂf@ BR29,

0-Si (R29) 4, 0-tetrahydrqp 1infR29C( =0) R30 , Nec02R30,
NR20ar nmi R3ukR3n3, NEJERhe @%f?m%‘%g@i Hﬁ? 0)R 8. Q2R304 with

c(=0) NRst ARs| B, col . R30 wherein anysmdancylenegroupma? ¢ optionally SUDSUT

one to three R*" groups;

13 13 d
provided that when R, RY, R, or RS is C(=O)R ", then R™ does not include

a heterocycloalkyl group that contains a nitrogen bonded to the

carbonyl moiety; and

the other R>, R* R®, or R® moieties can be selected independently from H, halogen,

R, OR20 optionally substituted alkyl, optionaily substituted alkenyl, and
optlonally substituted alkynyl, wherein said optional substituents are One to
three R'? groups; -

Qs selected from an optionaily substituted Cy.z alkylene, wherein sai
10 groups, CRP=CR*, 0, S(0), CR h=N,

id optional

substituents are one to three R
N=C(R"), CHa-Z', and Z-CHg; wherein
7' is selected from O, S, C=0, and C(=NORY);

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, 1 CN, CF,, NR¥R¥E, NO,, OR29
QCEs, =0, =NR?®, =N-OR*, =N- NRIARZE, 0C(=0)R*, OC(=0)NER™,
O-Si(R®)a, O-tetrahydropyranyl, ethylene oxide, NRZCE0R™,

'NR”COZRM QC( —O)N"R3MR313 NHC(=NE)NHz, NRZQS(O) R30

30 30
S(O),R™®, COR™, C=ONRRE, C(=0)R”, (CHz),OR



) , (CH2)pOR30 , 7 CH=NNR31AR31/3, CH=NOR30, CH=NR30, CH=NNTI CH(14=N)NH
S(r-0)2NR3I AR31, P(=0)(0R30)2, OR25, and a nonosacchari de wherein each

hydr oxyl group of the nobnosaccharide is independently either unsubstituted
or is replaced by H, alkyl, alk-ylcarbonyloxy, or alkoxy: R1l is selected
fromH and optionally substituted al kyl, wherein said optional substituents
are one to three 121 groups; Rl12 is selected fromoptionally substituted

al kyl, optionally substituted aryl, and optionally substituted heteroaryl,
wherein said optional substituents are one to three RL groups; 1213 is

i ndependently selected fromoptionally substituted cycl oal kyl, and
optionally substituted heferocycloal kyl, wherein said optional substituents

are one to three Rl groups; RL4A and R14 are.,each | I Yy selected
S PrubRERRT D

fromH optionally Sthigk e, giepiorR*o pHFRal
optionally substituted hetgrogs

substituted al kyl, Oe[%ﬂ Q%x@ygswﬁtmdm@r@aacgh‘?‘fi?l
y

het er oaryl, optional J
het er ocycl oal kyl , whaseisitugdiog'ssHi%6nal ~ subst i tug(l\r

groups; R36A an%;;%?%%ted@onmence@ﬁhnmmwgwggﬁpﬁy

optionally subs é
are attached form ansugpiys _ T
optional substi tHENL Sected from optionally substituted atkyl, opti

optionally substituted heteroaryl, wherein said ©
to three R'? groups;

R13is independently selected from optional
substituted heferocycloalkyl, wherein sal
three R'® groups;

R4 and R'*® are each in

optionally

&
er

dependently selected from H, optionally subst
substituted aryl, and optionaily substituted hetero

10 o
said optional substituents are one to three R* groups;

RY is independently selected from optionally
substituted aryl, optionally substituted

cycloalkyl; and optionally substituted heterocyclo

10 .
i ups;
optional substituents are one to three R group

R znd R6® are each independently selected
atkyl, or toget
optionally
are one to three R groups;

RY selected from optionally substitated cycloalk
heterocycloalkyl, and optionally sub
optional substituents are one to three R'® groups;

R is selected from H, optionally
optionally substituted heter
optionaily substituted
are one to three R' groups;

R is selected from CN and triazole;

ner with the nitrogen to which they are aitac

substituted heterocycloatkyl, wherein said

heterocycloalkyl, wherein said optional substi

d aryl, and

,>f>|=’ £ RS aind a@phosewhitds STt uent s are
one to three Rl gr oufisO:RES5 Rs i ﬁa%) endent |y -Se!sg%{eeegl%%{ﬂ?@f&?“ onal |y

subsfitute | Sy 8alnhye Yeiiiyloaidndpti oriHoRY substi t ut ed

y substituted

Argq to three Rl
}eétge &%rnom H and an

al kyl, or t heswsf h the nitrogen to which they
Eé‘ﬁ %}‘eécﬁ%'%?i&zt ufed het er oy Ghoakdydy, maer ei n sai d

ptional substituents are one

by substituted cycloalkyl, and opticnally

d optional substituents aré one to

ituted alkyl,
aryl, wherein

substituted alkyl, optionally
hetéroaryi, optionally substituted
alkyl, wherein said

from H and an dption ally substituted

hed formt an

optional substituents

yl, optionally substituted

stituted heteroaryl, wherein said

substituted alkyl, optjonally substituted aryl,
paryl, optionally substituted cycloalkyl, and

tuents



are one to three |le groups; R1l7 selected fromoptionally substituted
cycl oal kyl, optionally substituted heterocycl oal kyl, and optionally
substituted heteroaryl, wherein said optional substituents are one to three
Rl groups; R15 is selected fromH, optionally substituted al kyl, optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted
cycl oal kyl, and optionally substituted heterocycl oal kyl, wherein said
optional substituents are one to three RI groups; R19 is selected fromCN
and Mazola; R2 is selected fromH, optionally substituted al kyl,
optionally substituted al kenyl, optionally substituted allcynyl, optionally
substituted aryl, optionally substituted aryl al kyl, optionally substituted
heteroaryl, optionally substituted cycloal kyl, and opti onal %LléksuPSti tuted
het er ocycl oal ky},z imf&ﬁj’ oS3, pikil prubbitsedakyl epdpradly REUEATFE  hree R
groups; R2l is Selected fromoptionally Lt bpticasltk opti onal |y
substit ut ed heteroarqpﬁ?naﬂh@%bé’?tﬁteg&}?‘ﬂ’y&&pﬁ%n%g%El}sbgggg??%Ebén%s are one to three
Rl groups; R22 is o%{,s%@dlayﬁﬁk&;,&iljﬁbwn@du@ém@d@ﬁfaﬂﬂl%wf oPigREPei n sai d
optional substituents are one to three. Rl orQuURS.  f43odySlodiel aatetdn f rom
optional |y substi t utsebstismsdcycleilATACPY S Uhst | tuted heteroaryl, optionally
substituted cycl oal kyls,. @&ql Qgggugbaglafeyozﬁmmm&tﬁﬁgwmét erocycl oal kyl ,
wherein said optiona SUbst | tuents re.Qf }chi BRalRsugh@ueps;, R24 is

sel ect ed from opf'iiowiecte frangteagy & Séllﬁ(e%a‘, optionally ?Qg(bs“ t ut ed

al kynyl , optional |y \subst tateRsh ald/dptionpbitoiapiiyara 5P MGt ed® P>

het eroaryk. oPtional 'y . substityt cycl AV o bhd Bbktityenssdost | t ut ed
het er ocycl oal kny""iami@{lalbé@fﬂ‘}%é%gﬁ?M%%l%%’%%%%ﬁ%mls, SCRRI8, 'CM

N(RI 8) 2, C(=0) N(R18)g2e idVlck R(F6PR18, NRI 8C(=-0) N(R18) 2, C(=NRI 8) 0R18,
A(RL2) =NORLS, N2, | N o hiati) Bk @a afjeplior b RORES;ctoroaryl,

iz selected Iro;

optionally substituted cycloalkyl; and optionally substituted

10
heterocycloalkyl, wherein said optional substituents are one to three R

groubs;
Ré4 is selected from optionally sub .
stituted aryl, optionally gubstituted heteroaryl,.optionaily

stituted alkenyl, optionally substituted alkynyl,

optionally sub

substituted cycloalkyl, y
O(CHz),OR™, (CH);OR™, SR”, SORY, SO,R'®, CN, NR ™)z,

CE=OMNR™): NREC(=0)R'®, NREC(=O)NR )2, C(=NR'®OR*,

i : i3
C(R)=NOR'®, NHOR™, NR BC(=NR)NR ), NHCN, CONRPORY,
8 5EORY. OCEOINR ™), NRI¥C(=0)ORY, and CEOR"™,

10 )
ptional substituents are one {0 three R*" groups;

: 20
optionally substituted heterocycloatkyl, OR™,

CO:R

wherein said o

R is selected from optionally substituted cycloalkyl, optionally substit:ted .
heterocycloalkyl, OR™, O(CH2),0R%, (CH,);OR”, SR'7, SOR'?, SOR™,
N, NR™;, CEOINR ), NRC=0R™, NR*CE=ONR ™)z,
C(=NR**)OR", CR)=NOR'®, NHOR™, NRECENR'HNR' ), b;'HCN,
CONRPOR'®, CO,R'3, OCORY, OC(=0)NR %)z, 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
18
heteroaryl, OR"!, O(CHz);OR™, (CH;),OR?, SR, SOR", SO:R ™, CN,

NRS);, COINR ), NRUCEOR™, NR¥C(=O)NR"),



CO2R18, OCORI5, OC(=0)N(Ri 8)2, NR1 8C(=0)01115, and wherein said optional

substituents are one to three R
substituted cycloallcyl, optionally s
0( CH2) pOR20, (CH2) pOR20, SRI 7, SORI 5,
NRI 8C(=0) R18, NRI 8C(=0) N(R18) 2, NRi sc
C(R12) =NOR18, NHOR20, m cK CONR180R18,
NRI 8C(=0) OR15, and C(=0) R18, wherein
three Rl groups;
optionally substituted heterocycl oal k

grou

ps; R25 is selected fromoptionally
ubstituted heterocycl oal kyl, OR20,
S2R18, CM N(RI7)2, C(=0)N(R18) 2,
@NRi sKRi s) 2, C(=NRI 8) OR18,
CO, R18, OCORI 5, OC(=0) N(R18) 2,
said optional substituents are one to

R26 is selected fromoptionally substituted cycl oal kyl,

yl,

optionally substituted heteroaryl, 0( CSOR20,

( CH2) pOR2, SR=107, ) SO( Rl 18) 5, 272R18,

NRi sec, o) Ri's, NRi u( ARp&*0RY, Cc(ENRIGR
NRI 8C( =NR18) N(RI S) 2, NHN, . CONRL 8
NRI 3g=0) OR13, and C , YE e

three Rl groups: 1218 0)R®, wherein said optio

RY is sele

C(=O)N(R'®),, wherein said optional substit

groups;

R is the residue of an amino acid after

the carboxyl group thereof;
1% is H or alkyl;

R is H. alkyl, aryl, arytalkyl, heteroaryl, cycloatky
R34 and R¥® are each independently selected from

together with the nitrogen to which

heterocycloalkyl;
R* is optionally substit

three R*? groups;

R is optionally substituted cycloalkyl, optio
optionally substituted heterocycloalky

" are one to three R'® groups;
p is independently selected
xisCor 1

y is indepen

a stereoisomeric of pharmaceutically acceptable salt

intended to include any compounds disclos
: 2
particular, when R'is H: Al,A%and

Bis

cM

sai d optional

cted from optionally substtuted cycloalkyl,

B’, B2 are each

optionally substituted aryl,
Nat i..8
c(

SRYBORE g %ﬁéﬁ)@%ﬁ%ﬁo

s SEERHINRONORRIC(OUPRE) FERLS) 2,
are onsel'{cta) Bl gbspsar € one to
CN, CR')=NOR'®, and

three Rl.0

nal substituents
uents are one 0
the removal of the hydroxyl moeity from
1, or heterocycloalkyl;

H, alkyl, and arylalkyl, or

they are attached forma

uted aryl, wherein said optional substituents are one to

nally substituted heteroaryl, or

1, wherein said optional substituents

from 1,2, 3,and 4, -

dently selected from 0,1and2; 0r

form thereof.

Formulal as defined herein are not

=0 or =S; ring A is a phenylene, nng



Rsel ected fromoptionally substituted cycloal kyl, CN, C(R)=NOR, and
Q=0)N(Ri 8) 2. wherein said optional substituents are one to three Rl groups;

Rt he residue of an am no acid after the renoval of the
t he carboxyl group thereof; R29 is Hot alkyl; R3'is H,
aryl al kyl, heteroaryl, cycloal kyl, or heterocycl oal kyl;

hydroxyl noeity from
al kyl, aryl,
11. 31A and R3l are

each independently selected fromH, alkyl, and arylal kyl, or together with
the nitrogen to which they are attached forma heterocycloal kyl; R32 is
optionally substituted aryl, wherein;said optional substituents are one to
three Rl groups; R33 is optionally substituted cycloal kyl, optionally
substituted heteroaryl, or optionally substituted heterocycl oal kyl, wherein

said optional substituents are one to three kw groups;

p is independently

selected from1, 2, 3, and 4; x is O or 1; y is independently selected from

0, 1 and 2; or R
N

\_/

_wherein R*isHor Ci
., C-Cyalkyl or Cy-Cqalkoxy; then neither R? or R*
R? and R® combine with the nitrogen to which they

group. |
In another embodiment, the compo
intended to include any compound
pasticular, when Al A%is =0, B!, B? are independently H or OH, or
form =0; rings A and B are each a phenylene;

optionally substituted

then zny of R,
(CFI),OR?, wherein R* is Cs-C7 :
OCHI(CHz),OR®]; NR'R™, whierein R is cycloalkyl; of NRR®,
combine with the nitrbgcn to which they

In-a further embodiment, the comp

intended to include any comp
particular, when Al A% and B!, B? are each

O or S; and R? is optionally substituted

H‘IO

then any of R?, R4, R, and RE cann
(CH2),OR?, wherein R%

-C4 alky}; and Q is CRP=CR%, wherein R™ is
includes (alkylene)-NRR®, whesein

are attached to fomm a heterocycloalkyl

unds of FormulaI as defined herein are not

s disclosed in PCT Publ. No. WO 02730942, In
B' B combine to

Qis O, S, or CHy; and RIisH, or

OH .
) : Q
o - - 0 . wo o;

.l )
r* R, and R cannot include (alkylene)xORB, wherein R" is cycloalkyl;
alkyl; 0-(alkylene)—R27, wherein R is CN;
wherein R® and R”
are attached to form a heterocycloalkyl group.
ounds of Formula I as defined herein are not
ounds disclosed in PCT Publ. No. WO 02/28874. In
=0; rings A and B are each 2 phenylene; Q is

ot include (alkylene)xOR”' , wherein R™ is cycloalkyl;

is C5-Cyalkyl; O-(alkylene)-R”, wherein R¥ is CN;



a stereoi soneric or pharmaceutically acceptable salt formthereof. In
ot her enbodi nents, the conpounds of Fornmula | as defined herein are not

i ntended to include any conpounds disclosed in PCT Publ.

No. WD 02/28861.

In particular, when Rl is H Al,A2 and BlI, 732 are each =0 or =S, ring Ais
a phenylene, ring Bis 1(1, wherein RAis Hor CG-C4 alkyl; and Qis

then neither R3 or
R4 includes (al kylene)-NRV, wherein Ra and Rb conbine with the nitrogen to

CR2=CR2, wherein R2 is H G -C4 alkyl or C-Ca al kox'y;

which they are attached to form a hetl¢rocycl oal kyl group.

| n anot her

embodi ment, the conpounds of Forrmula | as defined herein are not intended
to include any conpounds disclosed in PCT Publ. No. WO 02/30942: In

particul ar, when Al, A2 is =0; 331, 332 are indegﬁqﬁe‘m#&ynﬁﬁmﬂi or B1,
P

)32 conbi % #g[({;ﬁg)é@f@};. NE'RIE whemindR Bis grdoaigt fF eny
. ~br

CH2; and -
combine with the nitrogen to W

In an additional embodiment, the compoun

ot intended to include any compounds disciosed in

‘ i B! Blarei den
particular, when Al A%is=0; B', B are indepen

form =0; 1ings A and B are each a phenylene;

] and the other is optionally substituted o _
' W Q

wherein W is optionally substituted C; alkyl, or
cannot include OR" or C(=O)l“~1'R.':‘JELd wherein R and
which they are attached to form & heterocyc}oalkyl group.

In a further embodiment, preferred compoun :
exclude certain compounds in which any of R?, 34, R,
particular, in this embodiment ' .
=0; rings A and B are both a phenylene, wherein ring B is unsubst
CH,CH,CH,OH; and Q is CHa,

Other aspects of the present invention include the
defined herein wherein rings A and B are a phenylene;
phenylen , and the other ring A or ring B,
are attached, are selected from 2 S-membered aro

atoms may be replaced with a nitrogen atom,

preferably
= D
<N | N
N N

or

R! is selected from H, substituted alkyl, and

those compounds wherein R?is H, optionally substitute

alkenyl, optionally substituted alkynyl, or o

ituted;

ene;

R*is

22
then R® and R* cannot include (CH2),OR™.
compounds of Formula [ as

Qis 0, S, or

opt i onal ll-Xch%HgFaH-é featiRd (cibim a hierocycloalky! group-

ds of Formula I as defined herein are
PCT Publ. No. WO 98/07433. In
1fiv H or O, or B!, B~ combine to

Qis O, S, or CH-R’; and one of RZorR*is

5 6
NRPR®; then any of R, R* R’ andR

RY combine with the nitrogen to

ds of Formula 1 as defined herein
22
and R include (CHz);OR™. In
4: B, B? together are
_when R is H; A1 A% are both H; B', B” taken

or one of rings A and B are a

tozether with the carbon atoms 10 which they
o

matic ring in which one or iwo carbon

preferably a pyrazolylene, and more

\ _ Further aspects include those compounds wherein
unsubstituted alkyl. Another aspect includes
d alkyl, optionaily substituted
ptionally substitutéd cycloalkyl, and preferably



then any of R3, 1(4, Rs, and 1(6 cannot include (al kyl ene), PR13, wherein
1(13 is cycloal kyl; (C112) OR227 wherein R22 is C5-C7 al kyl;
O0-(all cyl ene)-R22, wherein RR7 is CM OCl 1) (CH2)0OR20] 2;tc NR 11(33,
wherein 1(33 is cycloal kyl; or NRaltb, wherein | e and Rb conbine with the
nitrogen to which they are attached to forma heterocycl oal kyl group.
In a further enbodi nent, the conpounds of Fornula | as defined herein are
not intended to include any conpounds disclosed in PCT Publ. No. WO
02128874. In particular, when A ,A2 gnd Bl, B2 are each =0; rings A and B
are each a phenylene; Qis O or S; and 1(2 is optionally substituted then
any of 1(3, R4, R5, and 1(6 cannot include (al kyl ene)xOR13, wherein R13 is
cycl oal kyl ; (0112) p0R22 wherein 1(22 is C5-C7 al kyl; O-(alkyl engz 4t 22,
wherein R21 is u%@g;@ RREZANE AMG&R&@&WW@? HogREYINpYN
cycl oal k- yIWhEE’r‘rRNF?Iaﬂrgp rein le and |le co Egt g\frggh.ltﬁeaﬂalato&@g.en to
whi ch they ‘ﬁ{egena&b@pmédp&andﬁo,rﬁna@5@@‘1’@?‘?5’5%?‘ Ry group, I.n an
addi ti onal embodi frent, emggj;g} J,{-Hfj.%,@ﬁdﬁeﬂemﬂyahdsea’befﬁéﬁ hee Heflein are not
i nt ended t ovtiersd? frdé 8?1’53/ orrﬁoun s di scl oseﬁi Pa, Pugéesc&‘ﬁ‘poum 98/ 07433- In
parti cul ar,an&@%tééétheﬁ&mso—onyﬁlmﬂwa%’?‘é l?'n‘t‘]é‘cﬁ”ndent Iy Oé or Bl, B2 -
combi ne to form =0; g%%Aag Kﬁalgyﬁbmémcazprkghw emefef@i)’ ‘6 or
CH R ; and WireioR e gl Lhe ot her. | 5,00 oMahkdtn SpiBST i tut ed W
the present Invention inc ud C

or n or CH,CH,. Additional aspects of the pr

for example, 2 compound of Formula I with the

above preferred substituents, such as, .

preferred moieties of groupsR and R% orR' 2and Q; orR',R%or Q;

ounds
In another embodiment of the present invention, there are included comp

having a structure of Formula II:

e . o
wherein ring B together with the carbon atoms to which it is attached, is selected fro

(a) a phenylene ring in which from 1 to 3 carbon atoms may be

replaced by nitrogen atomms; and

(b) a5-membered aromatic ring in which from 110 2 carbon atoms may b;

replaced by nitrogen atoms. |
In one aspect, there are included compounds of Formuia T wherein the B ring is a

phenylene, or ring B is a pyrazolylene, of preferably



wherein Wis optionally substituted Cl al kyl, or NR31Ae; then any of R3,
R4, Rs, and R6 cannot include OR13 or C(=0)Nleltd wherein R~ and Rd
conbine with the nitrogen to which they are attached to forma
het er ocycl oal kyl group. hi a further enbodi nent, preferred conpounds
of Fornmula | as defined herein exclude certain conmpounds in which any of
R3, le, Rs, and R6 include (CH2)pOR22. In particular, in this enbodi nent,
when le is H A ,A2 are both H Bl, B2 taken together are =0; rings A and
B are both a phenyl ene, wherein ringsB is unsubstituted; /1.2 is
CH2CH2CH20H;, and Qis CH2, then R3 and 12.4 cannot include (CH2)pOR22.
O her aspects of the present invention include the conpounds of. Fornula |
as defined herein wherein rings A and B are a phenyl ene; or one of rings A
and B are a phenylene, and the other ring A or ring B, together with the
carbon ato which th e attached, are selected froma 5-nenbered
aromatic ring is—which onejlorNtwo carbon atons may be repl aced Y\:ith a

a 'pyrazol yl ene,. an si2f akdrgin R N>Cl ( or
Furt her aspects include thos cdﬁp@ﬁﬁﬁ&scwg}l%fn%é?@CO% sel ected fromH,
substituted al kyl, and unsu%sapjﬁ qgfglsat!;slﬁynked amybtm@herggaﬁ&tétncliu €| udes those
conpounds  iskeicesdrirorpt SOHMG 5T Gna I}X substif lﬁ%ﬁq)p%dﬁwsubﬂm&dma| Iy
substi t ut e%ogglcgzg&dnds OptéinRAlsE opimaly PRVEIFST Ky Ny | or onti o {l—ﬁhty
substituted cycl oal kﬁ), and, palh&flﬁfatﬂpﬁonalﬂymﬂitétemqiogmﬂ’ FSpt i onal |y
subst i t ut edkeaykgpionAl P e aspects i g%h%'%? stpEle'Siﬁcl@&rtnﬁumouWér ein
gr oups Al,wﬂeﬁngfﬁir,opﬁihamwbéﬁ‘ﬁfiﬂﬁﬂeﬁ ] ent?y sel ected. fr pH and a
group wherein Al, A2 1orAg§‘c;l.ii 1B 060k hekpdhdemtly sgoctetp PSBEY R hose
wher ei n Al APergip oHps n 1B t oget her rg%mﬁgscd;m@eh’iﬁémmfhé% aspect,
the i nvent i,adeih pé] Afte $' donesstaoSThAe! & i s” sel ecﬁﬁe% f%%gmdg optionally
sabstituted Ch.2 alkyl:£06.00m yBi ib@eadspert, (heiigven e 1By L. Additi onal
aspect s of 2eEpl°&EERt | nvent i'gn 'lnclgblég[gteg@y_zgﬁﬁb{iemtpiredwalm(lﬂih@{hbove
preferred s,uasimcnemo;@dfsoawogg?m? Frexanpl e, %%nnggo%a%n&%mla | with
t he pref erreﬁ%rajhet idgﬁo&ﬁa@wmshﬁesamdnmﬁlqnla u n ) or R. R2; or Q
etc. In anBtHer &mbod: ment - of L De I eSRM, sl cBMpAnt ohFormhie leViEY e i ncl uded
conmpounds above preferred substituents, such as, i
f groups R!'and R

ni trogen atyg Nprefofrabl ¢ qg

or R* and Q; or R, R or Q; etc.

ietics O -
S tion, there are included compounds

In yet another embodiment of the present inven

having a structure of Formula [

1

i i bl
where preferrably ring B is a phenylene, o1 1ng B is a pyrazolylene, preferably



having a structure of Formula Il: R 2 Il wherein ring B together with the
carbon atons to which it is attached, is selected from (a) a phenyl ene
ring in which from1l1l to 3 carbon atonms may be replaced by nitrogen atons;
and (b) a 5-nenbered aromatic ring in which from1 to 2 carbon atons may be
repl aced by nitrogen atons. I n one aspect, there are included conpounds of
Formula Il wherein the Bring is a phenylene, or ring Bis a pyrazol yl enge,
or prekerably 13 N

14

-
<N | N
N N ‘
> \ and where R is selected from H and optionally

substituted alkyl;

and Formula IV:

v ;'

and Formula V:

and Formula VI



STNINTrN CE . Another aspect includes those conpounds wherein Rl is
selected fromH, substituted al kyl, and unsubstituted al kyl. Further
aspects include those conpounds wherein R 2 is H, optionally substituted

al kyl, optionally substituted al kenyl, optionally substituted al kynyl, or
optionally substituted cycloal kyl, and preferably where R2 is H or
optionally substituted al kyl. Additional aspects include those conpounds
wherein groups Al, A2 and Bl, B2 are each independently selected fromH H,
and a group wherein Al, A2 or Bl, B2jkogether form =0, and preferably those
wherein A1A2 are H H and B B2 together form=0. In yet another aspect,
the invention includes conpounds wherein Qis selected froman optionally
substituted C1_2 al kylene, or preferably Qis CH or CH2Cl112. Additi onal
aspects of the present invention includé& any conbi nati on of the above
preferred substituents, such as, for exBnpk® a conpound of Formula Il with

the preferred noieties of groups Rl and R2; or Rl and Q or RI. R2; or Q

etc. In yet another enbedi nent of © present invention, there are
i ncl uded conmpounds havi ng a®Stry @‘
=l

3 EL R2 ifi where
preferrably ring B is a phenyl ¢ Bli s A pyrazolyl ene, preferably
14 - N :

i i ounds of
In certain aspects of the present invention, thexe are included comp

Formulas II-VI wherein R*is H, optionally substituted 1 referably
-envyl. optionally substituted alkynyl, or optionally substituted cycloalkyl, of p
alkeny’. o ther aspects include those compounds

ne, or preferably Q is CH;

alkyl, optionally substituted

where R? is H or optionally substituted alkyl. O

ected from an optionally substituted Ci.2 alkyle

wherein Q is sel Jude any combination of the

or CH,CH,. Additional aspects of the present invention 1nc
o-vL

i f Formulés
eferred substituents for each o .
r aspects of the invention for at least one

above p

The following paragraphs show additional

- ir respective preferred
R, R4 R’, and RS for compoundg of Formulas I-VI and their resp

embodiments described heretofore.

1. OR'3; especially those where R? -
e where the cycloalkylis 2 5 or 6 membered Gng.
13 is optionally substituted cycloalkyl,

is optionally substituted cycloalkyl, and

particularly thos
2. C(=0)R"; especially those where R

cularly those where the cycloalkylis a5 or 6
is optionally substituted

membered ring.
and part

13
. 3. (alkylene)ORB; especially those where R

loalkyl, and particularly those where the c-g}c]oaikyl isaSoré

cyc
membered fing.

i 22 i¢ o branched chain alkyl.
(CI—IZ)F,ORZZ; especially those where R*isabr

O-(alkylene)-R”. §

OCH(COZRH)Z; especially those where R ‘

OCH[(CH2),O 20,; especially those where R*® is optionally substituted
2]p )

is optionally substituted alkyl.

A

alkyl. )
8. C(=O)—(alkylene)—R .



Or2, and where Rl is selected f i
ro :
al kyl; and Formula IV: 1V and Fo;nmljl :ne/: ot Hgnal 'y substituted alkyl;

16

9. NR'R®; especially those where R is optionally substituted heteroaryl.

10.  (alkylene)-NR'®R'; especially those where R'® is H or optionally

substituted alkyl.
11,  CR™=N-R'; especiaily those where R'? s alkyl, and those where R®¥is

optionally substituted hetérocycloalkyl.

12.  CH=N-OR'? especially those where R'? is optionally substituted

hetcrocycloalkyl

13.  CR%=N- OR?, especially those where R'2 and R* are optionally

substituted alkyl.
14. CERM=N- NRC(=0)NR*R'®,
5.  CERM=N-NR"SOR".
16. OC(=O)NR'Malkylene)-R™; especially those where R* is optionally
substituted aryl or optionally substituted heteroaryl.
17.  OC(=0)N(CH,CHz):NJ-R*; especially those where R* is optionally

substituted heteroaryl.
18. NRUC(=0)OR®,; especially those where R is optlonally substituted aryl.
19.  NRUCEO)S-RE
20. NRMC(=0)NR"RZ; especially those where R% is optionally substituted

aryl or optionally substituted heteroaryl.
21,  NRUIC(=S)NRYRZ; especially those where R? is optionally substituted

aryl.

22, NRUSEORNR™:.

23, NR"C(—O)NR“(alkylene)—R ; especially those where R* is optionally
substituted heterocycloalkyl, or optionally substituted heteroaryl.

24, NRHC(:__O)N(RII)N—RMARIGB.

95 substituted alkyl, wherein one of the substituents is an optionally
substituted spirocycloalkyl group.

26.  optionally substituted (alkylene)s-cycloalkyl, especially optmnal}y

substituted (Cl-alkylcne)-cycloalky} and optionally substituted cycloalkyl.

27.  optionally substituted -(alkylene)x—hcterocycloaikyl, wherein the
heterocycloalkyl does not include unsubstituted N-morpholinyl, N-



Vi In certain aspects of the present invention, there are included
conpounds of Formulas-in-vi wherein R2 is H, optionally substituted al kyl,
optionally substituted al kenyl, optionally substituted al kynyl, or
optionally substituted cycloal kyl, or preferably where R2 is H or
optionally substituted al kyl. O her aspects include those conpounds wherein
Qis selected froman optionally substituted C .2 al kylene, or preferably Q
is CH2 or CH20.12. Additional aspects of the present invention include any
conbi nati on of the above preferred substituents for each of Fornulas DIi-VI.
The foll ow ng paragraphs show additional aspects of the invention for at

| east one R ?, R4, Rs, and R6 for conpounds of Formulas 1.-VI and their
respective preferred enbodi nents described heretofqre. F11i te%g’; especially
t hose where R13 is %F@ﬁ_agrmhmmnmmpway efioRgHY subgHYY pért icularly
those where the cycloalkyl is a 5 or 6i5¥5ﬂ€ LEfhuted RderoccloEyENR1 3;

especi al |y those whehgleReiesdBeioRPIy slibsti t ut ed cycl o\%(ltIhyJo, and
particularly those \%‘I&é% L B8 Qpabmal kypbititsd hﬁtgoﬁﬁlc’@k)}eafy%’ Yed ring.

(al kyl ene) OR13; espéci a ipy t hose \/\h%rﬁewg&@uiaﬁyd&%ﬂaﬁﬁahd optiseBst i t ut ed

cycl oal kyl, and par tﬁecwlafarqsyoﬂ“ﬁ'éf’élés 4P he cycloal kyl is a 5 or 6
menbered ring. 4. (gﬁ%%?u&q%%h @speaivhl |y those where Rn is'a branched -
chain alkyl. 5. 0-(a Y 3@ne)-,R%?. 6. %ﬂ%@g&)ﬁgr&ﬁm@oﬂmcmﬁq hose where
Rig is optional b§ suBRiRTwersaaly VY. CH2) pOR12. espegially those
where R2 is opti O'naldh¥n3§%§1§ idtdptiedlly substituted with one or more K ¢

in particular, with one or more methoxy groups.

1 ittonal pre
agraphs may be combined to further define additional p:

The preceding par nelp 3
) ounds of Formulas I-VL For exampie, one such combination for 7,

embodiments of comp » r .
R* B®. or R® cam include ORY, C(=0)R", (CH),OR?, (CHz)sOR L O-(alkylene)-R™,

=0)- lenc)-st.
18y OCH[(CH,),ORl2, and C(=0)-(alky
OCH(CO-R), OCH(CH2)p s L (alkyiene)_NRleg,

1 l)=N_N-Rl lc(=O)NR14ARl4B’
%, OC(=0)IN(CECH):NI-R™,

fered

Another such combination includes NR
CRH)=N-R", CH=N-OR', CR™)=N-OR”, CR
C(R”):N—NR“SOZR“,OC(:Q)NR“(alkylene)— - OCeO -
NR“C(:O)ORB, N-Rllc(ze)S_RIB, NRMC(E=O)NR'R™ ,NRHC(.=S)NR : N’RIGAR,GB'
NRVS(=0)RNER™):: NR“C(zO}NR"(alkylene)—Rz"‘,_andNR C(=O)N(R") ]

32 11p 3 _NRER®,
A third such combination includes OR'®, NR''R®, NR''R®, (aikylene)

26

CR¥)=N-R™ CH=N-OR'?, C(R'%)=N-OR”, OC(=0)NR(alkylene)-R™,
- , s j : 24
NR'C(E=O)NRV'R? NRUICES)NRYRZ, NRMC(=0)NR ' (alkylene)-R™,
NRVCEONRHNRAR ', C(=0)-cycloalkyl, and opticnally substituted

heterocycloalkyl. 7
A fourth such combination includes OR

) 13 12 a
OCH‘(CH) OR%},, NRIR* NRYRE, (aIkernq)—NRlst, CH=N-OR", CR")=N .
20[OC(2 :})NR”’(alkylene)—Rz‘S NR“C(:O)NR“RZ{NR”C(:O)NR“(aikylene)-R \
OR k] = 3 '
ylis substituted with at least 2 spiroaliyl group,

-(alkylene)x-

13 c(=0)R ", (CHy),OR”, OCH(CO:R'®)s,

substituted alkyl, wherein the alk

i / tionally substituted -(alkylene},-
optionally substituted -(alkylen e)c-cycloatkyl, and opti v

heterocycloalkyl.

A fifth such combination includes ¢
CRH=N-R" CH=N-OR'?, CR'%)=N-OR”, CRM=N-NR"'C(=ONR )
C(R“)—N-NR“sozR'E, OC(:O)NR“(aJkyIcnc)—RZG, 0C(=0) [N(CH;(?Hy_)gN]-R ,

NRUIRY, NRVRY, (aikylene)-NR‘BR”,
lMRMB’



al kyl . 8.c(=0)-(ai kytene)a25 16

: _ : 9. N-R11-33; tc [
thf)ie where R33 is optionally substituted heteroaryl. eigem Aty
(ab %/I ene) - NR18R19; especially those where R18 is H or optional I y
substituted al kyl. 11. C(R12)=N-R18; especially those where R12 is al kyl,.

and those where R18 is optionally ' [
_ _ y 'substituted heterocycl oal kyl .
ﬁ'efgl_r (C)J;l/gl Oglslpggi ally thosisvaEe R13 is optionally su%st I tut gd : L
( : : R12) =N- OR. 2; especi al
R3 are optionally substituted al kyl. 18 14. IOC( RllI v those vvherlg Rz and

%(2? f)szyﬁl\l:qlnn:alslcﬁmszbs%?t u?gé:gz y:?ll(al kyl enel) -R26; especially those where
0 . or optionally substituted het
:sLsttCE'E =0) (N(CH2CH2) 2N1_Rz2i ; especially those where R21 ,is. opt ?oﬁ;ﬁi;yl '
i t ut edyherergary! zsml‘c(—o)s_Ri‘BNRNRl(ﬂﬂD@\EﬁM 'AsPBR BTy those where

R23|sot|onall b
P (—0) ?\JlfRét ' u‘t'g(—OMh(alLerne)-R“ NR!C=O)NRHNR'“R'®,

uted alkyl, wherein the alkyl is substituted with at least a spiroalkyl group,
substituted -(alkylene)-

substit
optionally substituted {alkylene),-cycloalkyl, and optionally

heterocycloalkyl.
A sixth such combination includes NRYR. and CR™)=N-OR™.

A seventh such combination includes NR*'R32, optionally substituted -(alkylene)x-

cycloalkyl, and optionally substituted -(alkylene),-heterocycloalkyl.

Other embodiments of the present invention include compounds of formulas I-V1

wherein at least one of R>, RY, R% orR%is NR''R3 wherein R™ is phenyl optionally

substituted with one to three OR3® groups, particularly those wherein R*® is C;-Cs alkyl.

Further embodiments include those wherein R> is phenyl substituted with one to three

methoxy groups, ot those wherein R>? is phenyl substituted with two methoxy groups.

In other aspects of the present invention, there are included compounds of

I.VT wherein at least one R*, R*, R®, and R¢ is NR'R¥, wherein R*
is optionally substituted cycioalkyl

Formulas
. optionally substituted heteroaryl, or those wherein R

or those wherein R*® is optionally substituted heterocycloalkyl. Other embodiments

3 15 5-6 membered heteroaryl ring with one to three nitrogen

~ include those wherein R®
3 is a 6 membered

atoms in the ring. Further embodiments include compounds wherein R

heteroaryl ring with two nitrogen atoms in the ring. Additional embodiments include
33

those wherein R*® is pyrimidiny}, or those wherein R is pyridazinyl, or those wherein R

is pyridyl.
The following terms and expression:
and claimed herein, it is intended that when any symbol

s used herein have the indicated meanings.

Inthe formulas described

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 2

specified value. For example, the phrase “about 50 mg” includes & 10% of 30, or from 45

to 55 mg.
As used herein, a range of values in the form “x-y" or “xto y’, or

and the integers therebetween. For example, the phrases “1-67, or “1

“x through y”,

include integers X, ¥,



19. NR1 = _
is opti é%l P)S R%S" 20. NR11C(=0) NRL1R23; especially those where R23
21 NRLIGY —SglNSRﬂI tStZ{’Bt ugggegiry: I ortﬁpt | oc\zl | y substituted heteroaryl
. = ; ally ose ere R23 is optionall i

aryl . 22. NRI1S(=- 0) 2N(R13) 2. N1211C(= ptionally substituted

. _ ) 2. 1C(=0) NR11( al kyl ene) - R24;
gstgl a: : y those where R24 is optionally substituted he%/erocilcl'oal’ | cyl
sﬁbst in?ut gdsu:oit :-tu;t/\ﬁd heteroaryl. 24. NRIIC(=0) N(R11) NRL6AR16B. 25 ot

_ al kyl, erein one of the substituents i i on: '
Sunat 11Ul SpiTocyclon ky1 “Grou, Sownptonal 1y subst [ Turea

-cycl oal ky espeC|aIIy optlonall bst i
(Cral kyl ene) -cycl oal kyl and o Y substi t ut ed
ptionally substituted cycloal k
27.optionally substituted -(allc AR
yl ene) chet er ocycl| Qal ky|
Ble:)gilongl 0algh gl\ga/«tlﬁg[g%mﬁtelhﬁadeddmndnéﬂﬁb%mwf’ﬁ? d’%’- %lp S?A?%F‘w the
|
D car ey b e s REE B B oroeyc o
et er

L“e)[ g;;?g%&' %X%e?sg;pgﬁkaﬁsﬁ ;&rﬂesidnntugeedfot\e?t -8T 58 ‘é&?‘%‘y gSoéﬁg%SC%/mgﬁLk%/L\D and
subst it ut edl—ﬂ,ejt—nélhixaﬁo 9{; fﬂtﬁ' tuted tetrahydrofuranyl and optionally

As used herein “stable compound” of ctare” refers to a compound that

“gtable stru

is sufficiently robust to survive isolation to a useful degree of purnty from a reaction

mixture, and preferably capable of formulation into an efficacious therapeutic agent. The

to stable compounds.

present invention ig directed only
fers to a straight-chain, or branched alkyl group

As used herein, the term “alky. " 1e

having 1 10 8 carbon atoms, such as methyl, ethyl, propyh isopropyl, butyl, isobutyl, sec-
22-

neopentyl, 1-ethylpropyl. 3-methylpentyl, 2,2

butyl, tert-butyl, pentyl, isoamyl,
he alkyl moiety of alkyl-containing

dimethylbutyl, 2,3-dimethylbutyl, hexyl, octyl, etc. T
‘groups, such as alkoxy, alkoxycaxbonyl and alkylaminoc

meaning as alky! defined above. Lower alkyl groups, which are preferred, are alkyl

as defined above which contain 1 to 4.carbons. A designat
n atoms.

arbonyl groups, has the same

groups ion such as “Ci-Cs

-alkyl” refers to an alkyl radical containing from 1 to 4 carbo
“alkenyl” rcfers to a straight chain, or branched

As used herein, the term
ng at least one carbon-carbon double bond.

hydrocarbon chains of 2 to 8 carbon atoms havi
A deswnatxon “C,-Cg alkenyl” refers to an alkenyl radical containing from 2 to 8 carbon

atoms. Examples of alkenyl groups include ethenyl, propenyl, 1sopropeny1 24-

pentadienyl, etc.

As used herein, the term “aikynyl”
o 8 carbon atoms having at Jeast one carbon-carbon trip
to 8 carbon

refers to a straight chain, or branched

hydrocarbon chains of 2t le bond.

-Cg alkynyl” refers to an alkynyl radical containing from 2
-hexadiynyl, etc.

A deswnat!on “Ca

atoms. Examples include ethynyl, propynyl, isopropynyl, 3.5

As used herein, the term “alkylene” refers to a branched or straight ch ained
val of two hydrogen

of 1 to 8 carbon atoms, which is formed by the remo
¢ refers to an alkylene radical containing

4 carbon atoms. Exampies include methylene (-CHa), propylidene

hydrocarbon
atorns. A designation such as “Cy-Cq alkylen

from 1 o
(CH3CH2CH=), 1,2—ethandiyl (—CHgCHz—), etc.



28. . NRI 1R32, especially those where R32 is a phenyl gro
phenyl group is optionally substituted with one or nore

up and wherein the
al koxy groups, and

in particular, with one or nore nethoxy groups. The preceding

par agr aphs may be conbined to further define additional
enbodi nents of conpounds of Fornulas |-VL For exanple,

for R3, R4, R5, or R6 can include OR13, C(=0)R13, (Ci-1
(C1-12) pOR22, O-(al kyl ene)-R27. OCH(CO2118) 2, OCHKI-12)
C(=0) - (al kyl ene) - R25. Anot her such combi nati on incl udes

prefered
one such conbi nation
2) pOR225
pOR2612, and
NR11R32, v,

(al kyl ene) -NRI se, C(R12)=N 1216, Cl-1=N-OR13,atc 12): =N _OR2o,

c(RL1)=N-NR i c(, 0) NRI 4ARms, C(11.11)=N-NRI | SO2R18, OC(
O0(=0) [ N( CL12CH2) 2N1- R21, NRI | C(=0) 0R23, NRI 1C(=0)S-Ri 8,
NRI I C(=S) NRI | R23, . NRj 1%319)@4\{@51@12“\4@48’ fefe(to0 pMRY! SoYpaANiRAR
Ni ti 10( =0) N( R1) NR16AR 64 A thi ch_conbi natio
NeR32, NeR3Bydrégenlatoyd remeYedNR RISy ¥ é{‘ ERE F?§

NRITC(--.0)NRII (al
KC(=0) - cycl oal kyl,

ne)-R24, NR1 ic(r.0)N(Ri|)NRL6k- -

=Q NR' (al kyl ene) - R26,

NRI 0) NR111223,
‘éq“ﬁm and
ni ncI udes ORI 3,

CHEN- ORI 3, C(R12) =N OR',
oC( =0) NRll(allcylel:j R26, N VI C(=0) NRI AR23 NR' C(=S) NRI | e,

1, 68,

optional l'y substituted -(al kyl ene) x-

het er ocycl oal kyl . ‘A fourth such conbination inc OCS@ %%g 2 A(=0) R13,

(Cl-12) pOR22, OCkK GoRildddin, theéichns| REMDp@IR2 frbopgslic” orKe:

al I cyl ene) - NR1612. 19, rocarb: g system
gJC( OglNRllz atlaklwéw;edﬁ?eﬂm‘m_ﬁé ]18(3%8 "%&5‘%’%23 N hyd . {,ﬁ%lm X | ene) - 1224,

substi t ut ed watdkyd Satuyﬂfar irtielly haumick pi unsajurgighgnd f 4

%ast a

spi roal kyl group, é’d’mf?"a‘g%’ tﬁ?%ﬁ#’ QIDH& g[guplg@lwgr@fﬁﬁ)mmmrmgnkwnd and
yl'ene

optional |y §¥BYt3e
includes the cycloalkyl and aryl groups defined herem:

endocyclic carbon atoms of 2 carbocyclic group may be single,

fused aromatic moiety.

As used herein, the term “cycloalkyl”

mono- or bicyclic alkyl ring system containing 3 to 10 carbon atoms. A

as “Cs-Cq cycloalkyl” refers to a cycloalkyl radical containing from 5 to
atoms. Preferred cycloalkyl

Example
cyclohexenyl, cycloheptyl, cyclooctyl, etc.

As used herein, the term “spirocycloalkyl” refers 1o a cycloalkyl

ca:bon chain or carbon ring moiety b
the carbon chain or carbon rm*T moiety. For example, a C; alkyl

R group wherein the R group is spirocycloalkyl containing

As nsed herein, the term “aryl” refess to 2 MoRoO-

ring system having 6 to
Preferred aryl
“ary]” are fused ring systems, including,
ring is fused to a cycloalkyl ring. Examples of such fused rng

example, indane and indene.

hét er o y (‘}‘L Ogonléy connecting the

double, triple, or part of a

refers to a saturated or partially saturated

designation such

7 ring carbon

groups include those containing 5 or 6 ring carbon atoms.

s of cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

group bonded to a

y a carbon atom COHURON to the cycloalkyl group and
group substituted with an

S carbon atoms refers to:

or bicyclic hydrocarbon aromatic
12 ring carbon atoms. Exarupies include phenyl and naphthyl.

groups include phenyl or naphthyl groups. Included within the definition of
for example, ring systems in which an aromatic

g systems include, for



R32, NR11- i i .
R3O 11§§|- Oglgyl §L|Z:3)2 NRI8RL9, A fifth such conbination includes NR'
NRI | (=0) OR23, NRITC(= ) =N_oR20, c(Rii)=N_NRiic(tro)NRRARL48, C(kil
NRL1s( =0) 2N Bi5) 5 C(=0)S-RI8, NRIIC(=0)NRIIR23, NP.' | c(=s 5N§(1 il 18

) NRL6. ARE 6N SLb1t!\'R' | c(zo)NR i (al kyl ene)-R24. NRiic(=0)N(Ri | Res

| east a spiroal k is ' tuted al kyl, wherein the alkyl is substituted with
and opt i onal | sﬁb group, optionally substituted -(al kyl ene)"-cycl oal o
conbi nat i on 'y stituted -(al kylene), - heterocycloal kyl. A cycloal kyl,
it ! ncl udes NRI I R33, and C(R1#2) =N- 0R20 X ; sixth such
-(alky?ehg?xL;C:UdFi PRBlRBZ’ opt i onal Iy substituted seventh sueh

cl oal kyl, and optionall i

- (al kyl ene) x- het er oc y substituted

: : ) ycl oal kyl . O her : .

in enbodi nmeng

. %6, e SRR B o o RIS BT oo
wi th one tomhoeﬁ,m@b%mgicgégkﬁylgﬁzﬂhcﬁs e 4l inGipéds @niadsi ope subst i t ut ed
Further embodi j ’ TENY those wherein 3 isCres alk
one to thre 8‘?%’?‘ oé‘ff‘]}’%?gyﬂ‘eortg]qs‘e nitdogsneing SHBRhSIORIBTHT % sothla%}ut ed \E/ivitKI '

; u ; :
}M th two meukhideyd grds g%@grog%sﬁ , Wg[rqg%Q@é%g)é‘s{&g&igf{éatiﬁ%-drSm;pheimgSl substi t ut ed

a r ' i
r e incl u%%%ro%%m%w]%n&ﬁ to include heteroary] and hetcrocyclt?alke},:f grggps! ‘nvent ion, there

Some heterocyclic groups containing one Or More nitrogen atomns include

pyrrolidine, pymoline, pyrazoline, piperidine, morpholine, thiomorpholine, N-

methylpiperazine, indole, isnindole, imidazole, imidazoline, oxazoline, oxazole, triazole,

thiazoline, thiazole, isothiazole, thiadiazole, triazine, isoxazole, oxindole, pyrazole,

pyrazolone, pyrimidine, pyrazine, quinoline, iosquinoline, and tetrazole groups. Some

ng one or MOre OXygen atoms include furan,

isobenzofurans, and tetrahydropyran groups. Some

clude thiophene, thianaphthene,

heterocyclic groups formed containi

tetrahydrofuran, pyran, benzofurans,

heterocyclic groups containing one or more sulfur atoms 1R

tetrahydrothiophene, tetrahydrothiapyran, and benzothiophenes.
“heterocycloalkyl” refers to 2 cycloatkyl group in which

As used herein, the term
ro atom such as -O-, -N-,

one or more ting carbon atoms are replaced by at least one hete

or -S-, and includes ring systems which contain a saturated ring

one or more aromatic groups. _Some heterocycloalkyl groups containing both saturated

phthalic anhydride, indoline, isoindoline,

group bridged or fused to

and aromatic rings include phthalamide,

tetrahydroisoquinoline, chroman, isochroman, and chromene.

“heteroaryl” refers to an aryl group containing 5to 10

ore Ting carbon atoms are replaced by at least one

Ag used herein, the terin

ring carbon atoms in which one or m

hetero atom such as -O-, -N-, or -S-. Sorne heteroaryl groups of the present invention

inciude pyridyl, pyrimidyl, pyrrolyl, furanyl, thienyl, imidazolyl, triazolyl, tetrazolyl,

oimidazolyl, thiazolyl, pyrazolyl, and benzothiazolyl groups.

guinolyl, isoquinolyl, benz
“arylatkyl” refers to an allcyl group that is sub stituted with

As used herein, the term

an aryl group. Examples of arylalkyl groups include, but are not limited to,
1, naphthylmethyl,

phenethyl, benzhydryl

benzyl,
, diphenylmethyl, triphenytmethyl, diphenylethy

etc.

As used herein, the term “heteroarylalkyl” refers to an atkyl group that 1s

substituted with a heteroaryl group-



s Formulas 1-VI wherein it |east one R3, R4, R5, and R6uR3wherein R33 is
optionally substituted heteroaryl, or those wherein R33 is optionally
substituted cycl oal kyl, or those wherein R33 is optionally substituted

het erocycl oal kyl . O her enbodi nents include those wherein R33 is 5-6
menbered heteroaryl ring with one to three nitrogen atons in the ring.

Furt her enbodi ments include conpounds wherein R33 is a 6 nenbered
heteroaryl ring with two nitrogen atons in the ring. Additional enbodi nents
i ncl ude those wherein R33 is pyrimdipyl, or those wherein R33 is
pyridazinyl, or those wherein R33 pyridyl. The follow ng terns and
expressions used herein have the indicated neani ngs. In the fornul as
described and clainmed herein, it is intended that Vﬁenbs??uédf}%rgbﬁgl appear
nmore than once in a particu « | eBerOto =5 bhgden tadBRSUON! ng in each
instance is i ndéﬁ&??ﬂgﬁflnbt c{eﬁé %ﬁ\xgtj As Usg r%%h%infbutotx e term "about "
refers to auk Qﬁ@.@xmﬂe&hdﬁ(ﬂ&@#ﬁ“ﬂ%@‘fy"%Tpré’Bcéxei ed val ue. For exanpl e,

t he phrase "about 50 g?( ir]}golx des 10%of 50, or from45 to 55 ny. As .
used her ei risobetorRAtFPEFIVATUES T the form " x- -sstinedlafko¥y gro8y, "X through
y", include intagesa h¥pinythe grmd “ailalkpry dEfer4° tHeY Sbet wel%gﬁ Fyg:r&tog;garrpl e, the
phrases "1-6", or "1 9.t0.0" eu@hy, Ghergletiokny e ‘i ncl ude the
i ntegers | sugh 353’,3”31],"’“5’,]5193?{3kg?th%?'etfnéﬁngd enbodi ments i nclude each '

i ndi vi dual Jnteger in the range, as well as any sugéggi(ijngg‘ilpgn of integers.
For exanple, preferred in Sl QFarbohvix y' tiafers tn e Bee1Y- 2943, 4, 5, 6,
1-2, 1-3, 1-4, ﬁsgfed%’r‘gfn’%?%%52?%?52-%? etc. As used herein "stable
conpound” Ofherdih Bk & abityt groepir e” refers to a conpound that .is sufu{a
robust to survive ie%cﬁl akh &Qtehﬁ;l“ﬁxoﬂ@s@écﬁhﬂddémf@etoéfﬁffﬁﬂ%@ﬁ@rqpﬁr@?rén reaction
m xture, and préF&FELFY capabl e o f or mulat | aninb Bjs@rdentlid indadeaus
t her apeut i qCERONt TheThenopcasdAes 2R IRHTOR 1's di rect ed only 19:staple
conmpounds. ¢ of the formula -CH(OH)-CE0)- Examples of monosaccliaride

arabinose, xylose, lyxose, allose, altrose, glucose, Mannose,
yulose, psicose, fructose, sorbose,

iciently

saccharose uni
erythrose, threose, ribose,

sulose, idose, galactose, talose, erythulose, ribulose, x
o

€,
tagatose, erythropentulose, threopentulose, glycerotetrulose, glucopyranos

fructofuranose, etc.
2 - 7
As used herein, the term “amine acid

group and a carboxyl group. Embodiments of amino acids include G-amino. B

s have a general formula HOOC-CH(side chain)-NHz-
lude

refers to a group containing both an amino
- -amino, Y-

amino acids. The ¢-amino acid - halr
e in their.D, L or racemic configurations. Amino acids inc

amino acids can b . .
o oceufring anmino

naturally-occurring and non-naturally occurring moieties. The naturaily-

i i i erine,
:ds include the standard 20 o-amino acids found in proteins, such as glycine, seIl
aci

i i ids can also
tyrosine, proline, histidine, glutamine, etc. Naturally-occurring amino acids
. aminobutyric acid, homocysteine, €tc.),

include non-Ci-amino acids (such as f-alanine, 7- ocyst )
rare amino acids (such as 4-hydroxyproline, 5-hydroxylysine, 3-methylhistidine, efc.) an
non-protein amino acids (such as citrulline, ornithi -
-known in the art, and include analogs of natural amio

578 o3 - Worth Publishers: New York, 1975; 71-

ne, canavanine, etc.). Non-naturally

occurting amino acids are well

acids. See Lehninger, A. L. Biochemistry,

77 the disclosure of which 1s incorporated herein by reference. Non-naturaily occurring

i i i with
ino acids also include Q-amino acids wherein the side chains are replaced
amin

i nds of
synthetic derivatives. In certain embodiments, substituent groups for the compou

i i 1
the present invention include the residue of an amino acid after remova} of the hydroxy.



As used herein, the term"alkyl" refers to a straight-chain, or branched
al kyl group having 1 to 8 carbon atons, such as nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoanyl,
neopentyl, 1-ethylpropyl, 3-nethylpentyl, 2,2- dinethylbutyl,

2, 3-di rnet hyl butyl, hexyl, octyl, etc. The al kyl noiety of alkyl-containing
groups, such as al koxy, al koxycarbonyl, and al kyl am nocar bonyl groups, has
t he sane neani ng as al kyl defined above. Lower al kyl groups, which are
preferred, are al kyl groups as defineé above which contain 1 to 4-carbons.
A designation such as "C-C4 alkyl" refers to an al kyl radical containing
froml to 4 carbon atons. As used herein, the term "al kenyr refers to
a straight chain, or branched hydrocarbon chai ns of key) atons
having at | gaghy &M @bhogroatissal d@}u@?@slﬁ’éfﬂﬂ‘?&ﬁ\‘(g‘égf%%(gig ?%’%ﬁﬁéh?}@

al kenyl" refers to_an, al kenyl ' Bt finnGrubeBrcdning oBuwas bon at ons.
Exanpl es of RapresAyilivegids § "Siorlig{'tgrgggr{c %ﬁ?fd@%ﬂpopenyl , isopropenyl, 2,4-
pent adi enyl , .&l:c 1 ASh6h basweinTabletfe term "al kynyl" refers to a straight
chain, or branched hydrocarbon chains of 2 to 8 carbon atons havi ng at

| east one carbon-carbon triple bond. A designation "Creg alkynyr refers to
an al kynyl radical containing from 2Teble® carbon atons. Exanples include
et hynyl, propynyl, isopropynyl, 3,5-hexadiynyl, etc. As used herein,
the term"al kyl ene” refers to a branched or strai ght chai ned hydrocarbon of
| to 8 carbog atons, which is formed by tH&Gknoval of two hydrogen atons.
A designation such as "Cl-C4 al kyl ene" r efigischovEn-Cil-16y3-6He r adi ca
containing f¥8m 1 to 4 carbon atons. Exanples_include nethylene (-CH,-),
propyl i dene {6lci3C112C11) 1,2-ethandiy1n¥H€EBT101-12-), etc. 20 As
used herein, é?e erm "phenyl ene" refers ta,sqher group with an

addi ti onal H§ 568%% atomrenoved, ie. a ngge§§ @hﬁg4§2e structure of:

As used her eqo,Cdha€Her ms "carbocycl e", "tatboéyc 1’c" or "carbocycl y1"
refer to a stable, saturated or partial | yaoatixr-@#ed, nmonocyclic or bicyclic
hydr ocarbon ring systemwhich is saturategTipartially saturated or

unsat urated, an ntains from3 to 10 ri AY carbon atons. Accordingly the
car bocyclic Q@Uggfﬁﬁymbé aromatic or non-@}bmatic, and includes the

cycl oal kyl and yI groups defined hereincﬁipgﬁgonds connecting the
endocyclic carb8n atons of a carbocyclic grou% T&y be single, double,
triple, or part of a Hy-CH(OH)-

H02C—CH2—NHC(=O)-CH§-

N
Hf gt HO,C-CH:-
HO,C-CHy-CHa-
NH,C(=0)-CHz-
> NE;C(=0)-CHy-CHy-
H (CH3)-CH-

(CHs),-CH-CHy-
| OO CH,-CH»CHy-
H,N-CH,-CEy-CHa-

HgN-C(zNI'D-NH-'CHz-CHz-CHz—
H,N-C(=0)-NH-CH,-CH-CH-
Oc | CH3-CH-CH(CHg)-
CH;-CH,-CHz-CHz-
H,N-CH,-CHz-CH,-CHy-



fused aromatic noiety. As used herein, the term"cycloallcyl" refers
to a saturated or partially saturated nono- or bicyclic alkyl ring system
containing 3 to 10 carbon atons. A designation such is "C5-C7 cycloallcyl™
refers to a cycloal kyl radical containing from5 to 7 ring carbon atons.
Preferred cycl oal kyl groups include those containing 5 or '6 ring carbon
atons. Exanpl es of cycl oal kyl groups include cyclopropyl, cyclobutyl, '
cycl opentyl, cycl ohexyl, cycl ohexenyl, cycloheptyl, cyclooctyl, etc.
As used herein, the term"spirocycloaticyl"” refers to a cycloal kyl group
bonded to a carbon chain or carbon ring noiety by a carbon atom common to
the cycl oal kyl group and the carbon chain or carbon ring noiety. For
exanple, a C3 al kyl group substituted with an R group wherein.the R group
i s spirocycl oal kyl, contah Mdtemb-reetnden tthofmmilyof gh@% 353)‘81.” “e"r""“’pht‘&s used
herein, the term™aryl"” refers E(%aa _gogn i R 6Hed sheinband nso@rtbbn ar omat i ¢
ring syst enydagprornpre@ntl HeomPrsing F58n atons_ Exanpl es i ncl ude phenyl and
napht hyl . Preferred,. B@ ckghdide phenyl or napht hyl groups. [|ncluded
within the Bfé’%r“ﬁi“{ Q%‘gﬁ %#e“%at%l sed o i NG Sysirans atfinng basdilerg, f or

. o ﬁé(g?% re@ tglh ATHI =
exanpl e, ring systwsabhdrginipfi € a matrc ring 1's fﬁ&%é%ov%(}%ﬁgl oal kyl
ring. Exanples . of ,SUchy fusecdpdigpsyat emmprniod TRi o frpl'e,  1’ndane and
i ndene. 217 %&5 used her_eicp, t he t\ﬁﬁgﬂﬁa\'}g@pegﬂgﬁwl e", "heterocyclic" or
"het er ocyc| yiid oted srembrrng asieiaizd P - "or " of her mélb%{jfcycl .ixgq\ﬁrleg@hati c
ring system that,nehHigs, @ cheadl Konderhiotler Bat3Af ¥RHHY 0N or S. The
ni trogen and sul fur heteroat O@r@?ﬁ@g\? 9&&4@0&@&@&@&}3&1&,&&1{,3%@%
ni t rogen mayinkes ppsendneifRIsdg : I'n n(’)n-aron_ati c rings. Heterocycles
are intendeg t O, INGLURE/ eI eleaaayds cRathidietibinbisdPBdl- kyl groups. Sone
het er ocycli ¢’ 1i’oups cont ai ni ng _ope, or [Tk mc;,{gegﬁgh @tdisnddifgkhede
pyrrolidine, py r Aobsed bereipyiRBEHTS ﬁEl?a“Eﬁ peri lal ne,” nor phol i.ne, gsgtitormrphol i ne,
Net hyl pi per azi ofgmﬁgﬁd&l‘@mmommm the piegeree PE2 cOROEEAS I RE*Sxazol i ne,
oxazol e, triazole thiazolipe, thiazole .ispldNiaaeteophhifatirazol e,
triazine, i soxaiolhes2pnsithgsie °'by?azo[lle, pyr azol one,?flo%?roirggag; eandPyr azi ne,
]9ui nolji ne, ir&?]gg{vggg}jd?gg,pa;aﬂdvithatcelamhaeabgqﬂéﬁ?fsﬂflzWP@C‘ Hl‘] et'er ocy iﬁ gro]lcjps
ornmed contal hi ng one or._nore 0x al 6¥Cé. W decHolimeagic nqueay &hydr of ur an,
pyr an, benz@th&?é’Png’ﬁﬁté’ﬂz‘ﬁ?'h?e%%gﬁggﬁté&?gt F ahy OpYJ; AviOLQERS. Some .
het erocycl i ¢ogpaMRst @ plesninngptionwodd erigine® SWFT T “aroms i ncl ude. thi ophene,
t hi anapht hene, tetrah ong]Oto hdlggggﬂl%kogc@}iﬁg@ydfooé.bl, oy, ardiseagp gondition, a
ber i-zot hi oplebelingraic neu used herein, the term ' hel SLpeyat Rkl " refers
to a cycl oaIdégénmgﬁmmndiﬁmmin@wabﬁ'@%?ﬂ%‘?’ e GO G Car on. aé}gﬁfrr; are repl aced
by at | east one hetero $Sombbund, ifNhe treated [@pulatiph cludes ring
systens whi &QP‘Eﬁl?f'gPtrPr?%ét%?g%ggati nlll%: rogfg. A Heed Qhiafists ek 4 fortdeme or
nor e ar onmat iGmgiraivply.ereaBo periddef BIGERPE glaf%y groups_cont aj ni n% bot I
saturated and arommi | o.ringswhyeimmdatiahiakantats DofneiRaLhE-LaRifary de,
i ndol i ne, | SBFRARIGITHE" "t et rahydr oi soqui 098L1428ide SR e R@meni Ee fomem, and
chromene.  nenron, a compound of the piesent mvention W
} of a sensory neuronal population when compared to & SEnsory

e, neurite extension _
o eurite extension of the

onal population not presented with such a compound, if the n

neur |
i i on-treated
treated population is comparatively greater than the neurite extension of thé n

popualation.

As used herein,

the terms “inhibit“ or “inhibition” refer to a specified response ofa

ivity) i i in the presence
desienated material (e.g., €0 zymatic activity) is comparatively decreased in the p
t=s
of a compound of the present invention. ’
.As used herein, the terms “sancer” or “cancerous” refer to any malignant

of cells in 2 mammal. Examples include prostate,

i 1 solid
hyperplasia, ovarian breast, brain, lung, pancreatic, colorectal, gastric, stomach,

i benign prostate
proliferation



As used herein, the term"heteroaryl" refers to an aryl group containing 5
to 10 ring carbon atons in which one or nore ring carbon atons are repl aced

by at |east one hetero atom such as -0-, -N-, or -S-. Sone heteroaryl
groups of the present invention include pyridyl, pyrimdyl, pyrrolyl,
furanyl, thienyl, imdazolyl, triazolyl, tetrazolyl, quinolyl, isoquinolyl,
benzoi rni dazol yl, thiazolyl, pyrazolyl, and benzot hi azol yl groups. As

used herein, the term"arylalkyl" refers to an alkyl group that is
substituted with an aryl group. ExanpFes of aryl al kyl groups include, but
are not limted to, benzyl, phenethyl, benzhydryl, diphenyl nethyl,
tri phenyl net hyl, di phenyl et hyl, naphthylnmethyl, etc.As used herein, the
tenn "heteroarylal kyl" refers to an alkyl group th | S st bt ed with a
heteroaryl gr oqu.eda%gneck_neué&ldd&;ﬁd,ﬂaeaieﬂhqmﬂfﬁ’é‘at omrélal'i(oxy" refers to an
oxygen radi®aPSsihstituted with an al k¥l s@hQURd ofixarpigeigedichrdclide met hoxy,

. .- : e h 01e ys ’
et hoxy, n- p&@@mxgd,mahgm@bé&@, S OXy,” | sobut oxy, sg{gd-agé{;{%ygcnt-but oxYy,
etc. As used hergin, b fﬁt},@{efﬂls'"anembﬂtk@ﬁybf“qué’f“é]rlg'eﬁ% an aryl -substituted

al koxy group, sUER"As enzyl oxy, h jgggﬂggngsingwlarph@ngﬂpﬁet hoxy,
phenyl et hOXﬁéferﬁbiapher%t@PWCB@??la@ %ggﬁglﬂag in, the terl ndthd¥lkgas bonyl oxy"
refers to an ets nnd/DsHrouldf Stk emetansRraferably: UK T “group. As used
herein, the™&PM "nonosacchari de” ref ekg, ﬁ'&racﬁéutrqﬂi“ene@uﬁjﬁ\‘m&’r&f}ﬁe formul a

n er the phras 1011 o X o3
(C1120)" Thenswonms®os Wy 428 ¢a"HR St r ai ght - hai n 15%)%15@ systens, and can
include a Sﬁc?rglaﬁi s Yfdtdm ng$)hechrimEﬂahNerG¥(sé‘ﬁﬂ -T:f: % Exanpl es of

nmonosaccharrdes i ncl ude eryt hros Qﬁ@%&sallfdrm&'&aﬂﬁhw%}icﬁﬁjs‘?, %1 ose,
| yxose, all mmwaeﬁnﬁﬁ%%ce‘éﬁ%{ﬁ{lﬁlgée%eﬁgn nose, de%u' 90%%3'&3' fg5€w0 cgalamtose,
tal ose, erylhul.95Gein/thdptlcns Esensoynheosen” IEHEE." T rict ose,ﬁa)ior bgse,
tagatose, erythropentul ose, fhreongntdd o, mgdclecad gNEE: CH 18
gl ucopyr anoses (LTRSS EMOse, et c. As used herein, the term "am no
acid" refer forgiho DR oNt ai ni ng both an am no grou nd ar boxyl
gr oup. Enbogﬁu%r@nt s of ami no agigsplinatuecarsi miﬂﬁ@?‘%ﬂ%g’é‘?ﬂﬂﬁ%@ 039/- ani no aci ds.
The a-amino aci d& HEVE™E" §eneral Tor ml %a%goqgvmm Eyed®y The ani no
aci ds can bﬁ]dir&t@hﬁédtsih§$uf‘f_i"@lorfu§6%®£a%8% i gurati Qn)tg.70 N 29e@&i ds i ncl ude
natural | y-occ r.r% NG, &fhaD efiRakeirakdpyicdecon hpBPetPes.” The
nat ur al | y- o8€RIFT1*RG"am no acj ds, i Q%IUUO% 5065t 8N teF-I 18D TalGHiho aci ds found
i N prot ei NS FagarqhFGE, igtvyinapdins B S E TV osi ne, | f@; L1 N8 rveltrtindatter
gl utamne, etc eg&}@t-;ﬁgggum&%mnei,mgdmwmot@@f“ﬂ§‘ "&'so include
non- a- am no "HeEFEE ’(]such_ as p-al ﬁni > X{_@gmpbmyﬁdﬁra'a@ed}'e%onocystei ne,
etc.), rare (H@Fh@ﬁ'ae‘if%m(%ﬂ\gﬁg)as c@ﬁfé‘r oxyproline, 5-hydroxyly5ine,
3- et hyl hi 5t} di ;S feto} (BPIMENON-protein am no acids (such_as.citrulline,
orni t hi ne, tg**gﬁ*g\%g%*}‘ﬁ et e)thQ - Rl Rlrbsposive el itpgrsatd 778 “;E%ds are
vel | -known in thés aﬁe@ ?efalﬁﬁ’ I ﬁc ugliéi’ fa (r:]tgll' c%gsspegz{ﬁcgiﬂ;ﬁfﬁcﬁlcxﬁdﬂd@ﬁhclude

includes a receptor tO which a trophic 1a . es

inergic and sensory neurons) and non-neuronal cells (.g., mMOnOCYt

peurons (&.g., chol

and neoplastic cells).

As used herein the terms “trop

h endogenous and exogenous trophic factors, whe

peenous” refers to a trophic factor added
=

hic factor activity” and “trophic factor-induced

re “endogenous”
activity”, refer to bot
a trophic factor pormally present and “ex R
“trophic factor induced activity” includes activity induced by ‘
and (3) a combination of

refers to

to a system. Ag defined,

endogenous tro hic factors 7} exogenou tro hic factors;
=)

endogenous and eX0genous trophic factors.

As used herein, the term «at rigk of dying~ 1n COTYY
euron, refers to a state or con
such that the material has an increased likelihood ©

unction with a biological

dition which negatively
material,e.g-. @ cell suchasan g

impacts the biolo gical material



aci ds. See Lehninger, A .
, A, L. Biochem "
York, 1975; 71- : emstry, 2"1 ed.; -
reference.’hgﬁ-n;Zhr;PFydgigL?fyre of which is in&oyggﬁgtggbLgfgsasbyNew
wherein the side chai I ng am no acids al so i | ;
_ ains are repl aced wi _ |nc_ude a-am no aci ds
enbodi ments, substit placed with synthetic d i :
: , : uent groups fo erivatives. In certai
i nclude th up r the conpounds , tain
noi ety of ?h;ecs::a(rjlt;e of an amno acid after rrIr)em)val O]:)f t Pﬁep[]esen.t I nvention
chai n) - NFH2 Represgﬁ¥gt?roup'éhereOf; I.e., groups of fornurgroé%|0)g§
_ : . ve side chains of . -U= si de
non- nat ur al | - ns of natural
Table A HS-%}E?Cﬁéélng— cx-ani no aci ds incl ude arg gﬁg&;rhng and
Tapte A NS Cr2- HRC GHONG2)-O2. & S G- G- - G- S elowin Table A
1102C GH2- NHC( =0) - HO- CHp- CH- C5HO- OBH, 1- OB - %112: -CHcg_z- o
osu%h gﬁ'@or condition. For example, COT ounds disclosed herem can ™ scgy(cg'b :
p

due
enharice the survival of motoneurons which are naturally at Tisk of dying in an i oVO

model of programmed cell death. Similarly, for example, a neuron may be at risk of dying

due to the natural aging process which occasions the death of a neuron, or due 10 an injary,

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

impacted by such trauma may be at risk of dying. Further, for example, 2 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 2 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 2 desired outcome is achieved. Thus, as

used herein, one can “soptact” a target cell with 2 compound as disclosed herein even

though the compound and celi do not necessarily physically join together (as, for example,

is the case where a ligand and a receptor physically join
ed (e.g., enhancement of the survival of the celf). Contacting thus
(e.g., adding a compound as

together), as long as the desired

outcome is achiev

includes acts such as pl acing moieties together in 2 container

a container comprising celis for in vitro studies) as well as

disclosed herein to
ng a compound as disclosed

. administration of the compound to a target entity (e.g., injecti

hetein into a laboratory animal for ir vivo testing, or into a human for therapy or treatment

pUrposes).

As used herein, @ “therapeutically effective amount” refers to an amount of a

compound of the present jnvention effective to prevent Or treat the symptoms of 2

particular disorder.

As used herein, the term “subjec
a human child, which 1s afflicted with, or has the

¢ refers 1o a waim blooded animal such as a

mammmal, preferably a human, or

potential to be afflicted with one or Imore diseases and conditions described herein.

As used herein, the term "phannaceutically acceptable
s which are, within the scope of sound

“ refers to those compounds,

materials, compositions, andfor dosage form

medical judgment, suitable for contact with the tissues of human beings and animals



1-102C - 1-

(oo, 2812(}% 1(())2{(),: ag ag NH2C( =0) - CH2- NHL1C( =0) - CHr ab- ( CH3) 2- CH-

SV R0 Bes 08 db a{askab ob Geon o o

_ - -CH2-CH2- 24 As A i ¢ ¢ s

pen. Crie- S 2- used herein, the t " "

ran B?/ andhlt?E ?:ff:amjt yt Eeurotrophl n receptors presg:ltrr} ytrclc()rrp;iefs'ers S

oo o o can’bi ne ot her menbrane associ ated proteins to whi Ihng tricA

Fom I P e d. As used herein, the term"VEG-R' refer I'f C

bt |y comr i si nnl b)ég\éascul ar endathelial growh factor reie ? Lne

Drotel ns to whi ch agVEGF R)., VEGFR2, VEGPR3, and ot her rn::rr‘oranIo associ

proteins to which s can bi nd As used herein, the t . ?SSOC'I'atEd

e si oo | ALK Iy of high affinity m xed |ineage dnas S aently

ot her seri n&HY %xgﬁslﬂ?\g%l%cdit}h%ﬁ&aﬂ‘ au&gi!&mp@s@,ormhﬂ,Pf@ 1COE§ %B%sfgt | ya ‘
ases, classified within this famly. o

commensurate with a reasonable bene al

As used herein, “pharmaceutically acceptable salts” refer to derivatives of the

disclosed compounds wherein the parent compound 1§ modified by making acid or base
tically acceptable salts include, but are not limited

salts thereof. Examples of pharmaceu
alkali or organic salts of

ts of basic residues such as amines;
¢ acids; and the like. The pharmaceuticatly acceptable
ts of the

to, mineral or organic acid sal

acidic residues such as carboxyli
-toxic salts or the quaternary amrnonium sal

salts include the conventional non
rganic acids. For

parent compound formed, for example, from non-toxic inorganic or o

example, such conventional non-toxic salts include those derived from inorganic acids

such as hydrochloric, hydrobromic, gulfuric, sulfamic, phos:phoric, nitric and the like; and
rganic acids such as acetic, propionic, SUCCint

hydroxymaleic, phenylacetic,

the salts prepared from 0 c, glycolic, stearic,
\actic. malic, tartaric, citric, ascorbic, pamoic, maleic,

glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic,

oxalic, isethionic, and the like.

methanesulfonic, ethane disulfonic,
ention can be prepared

The. pharmaceutically acceptable salts of the present inv

from the parent compound which contains a basic or acidic moiety by conventional

methods. Generally, such salts can be prepared b
nt of the appropriate base or acid in

chemical y reacting the free acid or base
of these compounds with a stoichiometric amou

forms
two. Generally, nonagueous mmedia

water or in an organic solvent, or in a mixture of the

like ether, ethyl acetate, ethanol, isopropanol, or aceio
ical Sciences, 1Tth ed., Mack

nitrile are preferred. Lists of

suitable salts are found in Remington's Pharmaceut

Publishing Company, Easton, PA, 1985, p. 1418, the disclosure of which is hereby

incorporated by reference.
As used herein, the term “unit dose” tefers to a single dose which is capable of

being administered to 2 patient, and which can be readily handled and packaged,

remaining as a physically and chemically stable unit dose comprising either the active

corapound itself, or as 2 phannaceutically acceptable composition, as described

hereinafter.

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

which releasc the active parent compound as defined in the present invention in vivo when



As used herein, the terns "enhance" or "enhancing" when used to nodify the
ternms "function" or "survival" nmeans that the presence of a conpound of the
present invention has. a positive effect on the function and/or survival of .
a trophic factor responsive cell conpared with a cell in the absence of the
conpound. For exanple, and not by way of limtation, with respect to the
survival of, e.g., a cholinergic neuron, a conpound of the present
i nvention woul d evidence enhancenent of survival of a cholinergic neuronal
popul ation at risk of dying (due to, 9., i‘rnjury, a disease condition, a
degenerative condition or natural progression) when conpared to a
chol i nergi ¢ neuronal popul ation not presented with such a conpound, if the
treated popul ation has a conparatively greater period of functionality than
the non-treated popul allQh.red¥ sandosthdliae subeaBoice progivgs #g K1Y Bt by way of
limtati on,s‘ﬁ‘?‘i‘? réespect to the function of. .0 coifbii§Eevslddeity,oN, a
conmpound ofeﬂub}&cpnm&emdcbimb@rﬁuﬁlﬁﬁsWaé?}ﬁnaaéngé’"enhanqenent of_the
function (e.g. neurite qﬁé&&gjog,m)g op&gﬁrc&ﬁfﬁﬂmnﬁom@gyWw%@dﬁp%’?{uen when
conpar ed t oP&EEHEGEY Heut onal popul ation not - presantRecogobnduch a
conmpound, i fomhhEhusetie pegentinvenie? St g ARNE Freat ed popul ation i S
conparativel y greater than it emHaR nk@odot aeivemre the sk e PRETSY $8at ed
popul at i on. SAPFEEY ‘Retel R, the terns "inhj Bl LiodiBing fuitibli gloop” refer to a
speci fi ed rmmnmaofmﬁe;aesd@ém*gn%&néeﬁyrf’&tpéﬁpf"s%‘ 1879 enzymati c. actiyity) is
conpar ati vel y_dec rtr%a}:gg,go,_h]g .1 hen phas eacke abditicaionprsuder Vet SIfe 5P ESent
i nvention. PURS™used herein, the terns . canger’ fdugaancesous” refer to
any mal i gnanknipeiaddnfor fratiioot ¥ PEEF FEPPCR A “manmmal. Exanpl es L) s

. ) .. . d 0,%(;31‘ 2 %
prostate, beni ﬁQJII%B%%th@&E@EﬁSmeHE’hqpmaﬁl,y B Brarn,” T ung,
pancreatic, “€6lFor ectal, gastric, st RGNS adiRhibiered e hunmalsn skgad and neck,
neur obl ast oivipnded fainy EEYP ﬂ??&r"&tleﬂm, rgs%rp?'noma: | eukem Q. 0%9%1: Lecogni zed
mal i gnanci eg,. Qfs ﬁh&ﬂh@ﬁggmmxﬂfr& s, enerbosif BIhEFPFEEdyni T cancers.
As used herern the terns " ”(gﬁ)ré)c&"m rofiflid arifbemuicaamlativds nealepdol @Ad " neur onal
cel | " ref erirlcib‘dabﬁfélffé‘i‘%g‘ﬁ‘htﬁ S poptﬁ at1on ofmr;‘e ronal  Lypes bavhpg singul ar
or mnultipl eﬁMng%eﬁantaegrSupaMﬂcchyhbmrtgmb’?i’:c’ Byl aﬁ‘ﬂ’%ﬁ@ funlcthl o}r’izt;ﬁﬁ%rlef erably,
t hese are cholinergic and,se WS, tAsbutgkecychpropyinphe ase
"chol i ner gi émﬂeﬁP@ﬁ"’sm%’s?lugﬂﬁé%g&gf th? Central Nervous System (CNS) and
Peripheral NesptenshyBystrgamd PREke-whose neurotransnmitter is acetgll chol i ne;
exenpl ary are ba]?]al for.%&r [ S4uf Bl presan chvemionorey eXigldn V&Y herein, the
phrase. "sensory BTSSR ncl udes neur ons r;f seo(%&%t\{gm;,@mq'ﬁemde@mfent al cues
(e.g., tenpeearbissmericiomsmekrsich fsFPmROYS G M™ ruscl e andaﬁ%doi nts;
exenplary is A neuc[i%%r%gngm&Qﬁanﬁﬁﬁkrs.%hmmdomm are Ao RBY PP ¥r ophi ¢

factor" ref &BHE A ol ecul e that direct vidual di ers or
racemates and can conveniently be usetl:l as sucl‘l,-%ut%d:v:dual diastereom

antiomers can be isolated or synthesized by conventional techniques if so desired. Such
en

i i rmn pari of
cracemates and individual diastereomers oI enantiomers and MIX{Ures thereof fo P
the present invention. ,
well known in the art how to prepare and isolate such optical
s using enantiomericaily

y active forms.
ftis
fic stereoisomers can be prepared by stereospecific synthesi

Speci . ‘
: i i either
pure or enantiomerically enriched starting materjials. The specific stereolsomers of

4 Y i n in the
stariin materials or products can be resolved and reco vered b tCChIIIQUCS know h
&

art, such as resolution of racemic forms, normal, reverse-phase, and chiral
e

1 i i ization of
enzymatic resolution, or fractional recrystatli

1 hy, recrystallization, .
ot thods of resolving and

addition salts formed by reagenis used for that purpose. Useful me
ng specific stereolsomers described in Eliel, E. 1L.; Wilen, S.H. Stereoch
(=

ounds; Wiley: New York, 1994, and Jacques, J, et al. Enantiomers,

emistry of
TeCOverl

Organic Comp



indirectly affects the survival or function of atrophic factor responsive
cell. Exenplary trophic factors include Cliary Neurotrophic Factor (CNTF),
basi c Fi broblast Gowh Factor (bFG), insulin and insulin-like growth
factors (e.g., TOP-1,1GFBl1), interferons, interleulcins, cytokines, and
t he neurotrophins, including Nerve Gowh Factor (MOP), Neurotrophin-3
(NT-3), Neurotrophin-4/5 (NT-415) and Brain Derived Neurotrophic Factor
(BDNF). As used herein the term"trophic factor-responsive cell" refers to
a cell which includes a receptor to wi ch atrophic factor can specifically
bi nd; exanpl es include neurons (e.g., cholinergic and sensory neurons) and
non-nenronal cells (e.g., nonocytes and neoplastic cells). As used herein
the terms "nophic factor activity" and "trophic fact oraibr]défgrg]gcﬁacti vity",
refer to bot ch%gg%@pgg@h@m;ax;age‘#wu‘s‘oﬂc,rlaﬁ)hie@hﬁ%emp?, e€re "endogenous"”
refers to athophl c factor nornmally present and "exogenous" refers to a
trophi ¢ f acheeinat@eHeHEFIS system As defined, "t rog{f}i c factor induced
activity" includes raaki videizkecietsbyal fbypsenmiey ehEESOTIUP €% actor s (2)
exogenous trophic factors; and (3) a _conpi R1e0the R gad sidscrand
exogenous tpwpﬂﬂt@"ﬁfnﬁeﬂ’@F%‘?O“‘amPrgfé{’"ﬁﬁoﬁgﬁeﬁég%ﬂﬁ?ﬂt he term at rigk of dying"
i nf conj unct is,ﬁﬂﬁt\ﬁ‘&ks}'bf%c%ﬁb@_gﬁcaﬂthqimtsentiia\fept_ic@.ff:.‘ be Sbuyte ‘gﬁ'lc%basl a -peulr on,
refers to a state or conditign [ Yuds"pRGicend drerpbr®| 0gi ca
material sugtpuptraeh PHEERT MBI e likel i hood of dying 26
due to suchkﬁg@;ﬁrgraseﬁaﬂﬁﬂaﬂEmarjonﬁtgro@xﬁmﬂaé?eE"éﬁ?ﬁ‘éﬁ%ﬂ’ i S%Iaosed herein can
"rescue" or enhance the. surviva f RRMpORE civbb:ghganms. Ahtsaral |y at ri sk
of dying i nreRevEhixay “Ffb“&g-‘t‘““"&r““%‘r%ghr"%gn%’ga cgll ea%]hﬂm%gt LAk Lyficalf OF
exanpl e, a pRup e fBYndiea alterrica korafoue oMgP g EN B R nat Ur al agi ng process
whi ch occasi ons the.deal | hqgh@,eE&ﬁﬁﬂogﬁﬂiS@ipoﬁHdEM@oﬁmvann]wayrpteg% as a
traunia to FREREFFURAICH Tay be ‘such t hat ]lpe Ir:[gcg]‘ﬁo W QFor@hiha, for
exanpl e, i npaapasthe esmibied wisita PRESR BEELPS SR 6 "d@igng. Further, for
exanpl e, a Eagur oncﬁg RBoBhpsshkasthugiinghyibilg! “BBRMFi sease state or
condi tion, &E“FR"Fhe” case of neurons %&‘ | SKQfmdidxstndd cRpasi oned by the
di sease ALSdinkthosybehghydmhERM ey 26 Heel \9@\‘/‘} of a cell at risk of dying by
use of a coppeund .Qfid Herste@ingmgadony gnsisrelide THE ety b9#a¥: such conpound
(decreases o rbegzry?o\ggatrb% AL 5K QDGR B8P, bitmaRblymethyl. Many

other standard protecting groups employed by one skilled in th

Greene, T.W. and Wuts, P.G.M,, “Protective Groups in Organic Synthesis

e art can be found in
» 2d. Ed., Wiley

& Sons, 1991.

Synthesis

The general routes to prep
own in the Schemes 1-18. The intermediates used to prepare the examples
agents and starting materials

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

invention are sh

and their mass spectral data are shown in the Table B. There

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 presentinvention

on any scale, including milligram, gram, multigram,

. are contemplated to be practiced | .
l industrial scale. All substituents In the synthetic

kilogram, multikilogram or commercial

schemes, unless otherwise indicated, are as previously defined.



As used herein the term"contacting” refers to directly or indirectly

causi ng pl acenent together of'

indirectly
desi red out
target cell
and cel |

noi et
come into physical associ
cone i s achi eved. Thus,

as used herein,

ies, such that the noieties d
at.ion with each other,
-one can

irectly or

wher eby a
"contact" -a

wi th a conpound as di scl osed herein even though the conpound

do not necessarily physically join together

(as, for. exa

the case where a ligand and a receptor physically join together),
as the desired outcone is achieved (g,9., enhancenent of the survival of
Cbntactrng t hus i ncludes acts such as placing noieties together

the cell).
in a contai

conprising cells for in vitro studi es) as well
conmpound to
into a | abor

ner (e.dg.
get entity (e.g.,
ani mal for

fl}

in vivo testing,

or into a human for

nple, is
as | ong

addi ng a conpound as disclosed herein to a container
as admi nistration of the
injecting a conpound as di sclosed herein

t her apy

or treatnent purposes). As used herein, a "therapeutic ive
amount " refrer nanmount of a conpgeund of the present inventiot
effective {0 prevent or treat t he synptons of} a pargrculéﬁodrsord r.

As used hergbgigut bef t term" b} ect rieged o p, yacmipl Q@RI B such as
a mammal , preferablly gh ﬂ@ uman child, whic af H'i ct el W th, or
has t he potienti al to be™aff | c ed mnth one or} nore di seases and cpnditions
descri bed herein. AsiU”EM hereijn, the teym "pharnmaceuti cal

acceptabl el refers to_those conpeunds—materiats, conpositions, ahd/or
dosage forf&3whi ch are, w,thin the sicope of sound nedlcal j udgnment ,

suitable for cont%ct mﬁt “the tissudgssetvbuman bei nd ani mal s{ 17

W t hout ex t o5 @b ‘brrtatron, al | erpgi S® or other problem:
conplicati ons comenskLal’e (A#h a reasonabl e pe efitFrisk ratio. As
used herein, "pharnpceutkea&dy accept abl e salts” refer to derivatjves of

t he di scl osed conpounds wherein the jparent y maki ng
acid or baggssalts I hereof. Exanplesléf phar ceutrcally acceptabl e salts
include,- byt are not |imted,to, nrner Qr, of gani ¢ -Pd salts of| basic
resi dues suyasp @6+ Bnj AeS; Kal] or gr &Zﬁﬁ La) ¥ ot eSi dups such as
carboxyliclacids; and ih - The |phar naceuti c gcept abl e splts

i ncl ude the conventj onal ngﬁﬂtoxrc galts or the qua nary anmmoni um salts
of the parent conpo nd formed, for exanple, frompon-toxic i-hRerganic or
organi ¢ acirgsTFor—gxanmpl e, such conuventional| non- tgxic salts inc|ude those
derived frominorganic aci such as gdrochlorlc robromc, splfuric,
sul fam ¢, phssphoni ¢ @ dm;['ahef‘l6 Ré+ 1y nr@%mepared from
organi ¢ acilds such jas dC¢ qié’ﬂ}_ropionrc succl Nk, lic, steafic,

| actic, mallic, tartfric, &hirlc asdor bi c, parnoi ck el ei c, hydroxynalelc
phenyl aceti|c, glutam c, bemzoic, salflicylic, s Ifanlllc 2- acetoxybenzorc
furnatic, foluenesuf fonic, nethanesul fonic - Al ic,

i set hi oni c{Tand the 11 ke. The pgfdPraceut callyﬂacceptable sa ts of the
present invyention cfan be pdepared fr(g éﬁ contains a
basic or aguei®I+dijgty by onventroné‘lm +§ ' y, such
salts can be preparijec g the free acjd [ hese
conpounds W th a stjoiC anount of the apprbprrate base or|acid in
water or im an organic soteamt, or ifn a m xttue of the two. Gbnerally,
nonaqueous {nedi a [ijke ether. ethyl dcetate,—ethanrel; rsopropanot, or
acetonitrilgiare prieferred. Lists of| R tabl ¢ salts are found in

Remi ngton' § Phar macleut i cal #Sci ences, éébg+e?. N Putsl i shi ng Coppany,

East on, PA| 390985+ 1) .-1418 2 di scl|o 0 erje By i ncof porat ed
by referenge. As used § e tgrm "unit s to a sipgle dose
whi ch is capabl e of] be terled to a p el whi ch cap be

readi ly hanpdl ed an packaged remai rfing as a |physically and chem gally
stable unit dose cdnprising either tihe activel conpound-itsel+—ofr' as a

phar maceut i

cattyaccept abl e conposit

ion, as descri bed



herei nafter. As used herein, "prodrug"” is intended to include any

coval ently bonded carriers which rel ease the active parent conpound as
defined in the present invention in vivo when. 28 such prodrug is
adm ni stered to a nmanmal i an subject. Since prodrugs are !nown to enhance
nuner ous desirable qualities of pharmaceuticals (e.g., solubility,

bi oavai l ability, manufacturing, etc.) the conpounds of the present
invention may be delivered in prodrug form Thus, the present invention
contenpl at es prodrugs of the clai med fonpounds, conpositions Containing the
sanme, arid nmethods of delivering the sane. Prodrugs of a conpound of the

pr esent invention'nay be prepared by nodifying functional groups present in
the conpound in such a way that the nodifications—are—eteaved—erther in
routi ne man rofor in vivo, to §kétparent conpound. Accordingly,
prodrugs influde, fdr exaj Ie conmpouynds of th ; ntionjwherein a
hydroxy, an]f@aorndarbofy group is hetRidbr o . wheh the
prodrug is pdm nistgr nmal | &n subj ect to formajfree
hydr oxyl, ffee am nq, rboxylic acid, respectlvely Exanpl es i ncl ude,
but are not|{limted fto, at®ate, forfmate and Benzoate derivatives]|of
al cohol "and| am ne functi —er —car bocyclic, aryl| and
al kyl aryl ept¥rs sugh as n@thyl et hyl, propyl}, iso-§ gpyl but yl
i sobutyl, sec- butyI H ey @yl |phenyb= be axl, and; phenet hyl
esters, and|tHéM Re ns hgni zed trat spdunds” of the|present
i nvention npy exist ji 3 ' i soreri c [forfsy _AS such, thejconpounds
of the presgent invention #nalude t heir respectii ve diastereoners ol
enantioners| The conpounds are nornelly prepatted—as Tacemaies and|can
conveni ent | y1-f1e used as such but ind?%?dual di ast @reoners or enamtioners
can be isolpted or g {78 Eﬂ%iQ.al techfi’aues if so desired.
Such racenmaf 44 Qdridli r's o EwdnpTadet's and m Xt ures
thereof forim part of} t1 bNt i on. AN wel | knownjin the
art how to prepare gnd |solate such ¢ptically active forns. Speci fic
st ereoi sonefs can bg prepared by stelegspeeifHe—synttesis USI NG
enanti omeri Cafgl'y purfe- or enantlonerl(éF?y enrifched §tart|ng mat erijal s. The
specific stgreoi sonmgrs o Reither star JﬁhgquW|al. 0 roducts can be
resol ved anp33&over ni,ques [ Known i'n [the—4 ’ﬁguch as resolution
of raceroic|fornms, n eVer se- phase, and|cCF hr omat ogr aphy,
recrystallikation, enzynat|c resolutI or fractlonal recrystallifzation of
addition sajts fornmgd by reagents useéd fnr +hdt—ptrpose—Userul gt hods of
resol vi ng apgkir ecoveri ng speC|f|c st Feolsoners de&grpbed in Eliel, E L.
W len, S.H.|StereocHenzistr{ of O ga Bg ﬂEpLQQS -« New Yor k, 1994,
and Jacques} 393 MetD gl {onzers, Raceratye 25l utions; Wl ey:
New Yor k, 1p81, each+ ﬂﬂ by [r ef er ence tp their enfireties.

)
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It is further recognized that functional groups present on the conpounds of
the present invention may contain protecting groups. For exanple, the am no
acid side chain substituents of the conpounds of the present invention can
be substituted with protecting groups such as benzyl oxycar bonyl or

t - but oxycar bonyl nups. Protecting stoups are known per se as chem cal
functional groups that can be selectively appended to and renoved from
functionalities, such as hydroxyl groups and carboxyl groups. These groups
are present in a chemcal compound to render such functionality inert to
chem cal reaction conditions to which* he compound is exposed. Any of a
variety of protecting groups nay be enployed with the present invention.
Preferred groups for protecting lactans include silyl groups such as

t-butyl di methylsilyl (~IBOMS—-—etretrhgxybenzifydryl (T DVB"), acyl| benzyl
("Bn"), andlﬁéthoxytenzyl groups Pre?erred grioups forlprotectingjhydroxy
benzyl oxycanbonryl ( 2"),

groups include TB% acyl ,

~t-butyl oxyc " Bo") h{:()xymet hyl | ] ; 7 &t andar ¢
protecting ggroups enp : xKitl 1 ed in fhe an.sbe foundjin

G eene, T. and Witjs, P. Prot ¢ctive G gups i n”Organi c Synt hesis" 2d.
Ed., Wley & Sons, :991 Sym heS| S The ge¢neral” routes to prepare the

exanpl es shiown in Tables 1-3 of the present ipvent®n are shown ih the
Schemes 1-1)8. The i nternedi ates used ﬁﬁgﬂggp éﬁ%héb‘éﬂﬁrrpl es and jheir nass

spectral data are shown in the Tabl e|#3 bnf?” d starting[materials
are commerclially available, or readilgm( it A mell-knomn L echni ques
by one of drdinary skill in the arts 339 o i sclosed in
association with the present inventi pkg Jéo @@pﬁ@ gd to be prafticed on
any scale, {including mlligram gram t 9" 898.7-K CEQQERMe, mul ti k| | ogram or
commerci al ji ndustri @l scale. Al subgigstouants| pgi:t TeLEBERCARt I ¢ schenes,
unl ess ot hdrwi se ingicated, are as plsuigausihy | sed:i ned)NCiHaple B 11-2 485 (M
+ 1) 1-4 335Gt —=6427 (W +1) 1-28
~ o NG CO,Et
N -
o e} Br 7N
RS i
L\/\OH )
R
28-1; i-propyi
28-2: propyl
28-3: cyclopentyl
. 28-4: i-butyl
1-29 " 130 ‘ NG CO,Et
N ~
o 370 M+1) O 7y
-~ =N
4
=N 1:]
-C ;
R
: R
386 M +1) | 29-1: i-propyl
1386 M+ 1) | 29-2: propyl
400 (M + 1) | 29-3: i-butyl
20-4: butyl




1-8 568 (M + 461 (M+) 1-12 580 (1Vi+ 32 1-25 1-26
33
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132
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R K(
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464 A+ 1) 31-2: i-buryl
'LI-33 ) I-34 q )
© 320 M+ 1) .
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SIS
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R
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373 M+ 1) | 33-L: ethyl
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1735 NG COFEt . H .
R 1 7
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rocedures to prepare the pyrrolocarbazoles of the present invention

Nos. 5,705,511 (“the ‘511 patent™} and 6,630,500, PCT Publ.
38,591, and J. Heteracyclic

The general p

are described in U.S. Pat.

No. WO 00/47583, J. Heterocyclic Chemistry, 2001,

In general, the lactam nitrogen or intermediate alcohol groups

Chemistry, 2003, 40, 135.

of the intermediates outlin

SubStItUted silyl, benzyl, Boc, or dimethox ybenzhydrol.
2-methyl-pyrazole F-ring, used to prepare examples

ed in Table B may be protected with such groups as acetyl,

Intermediate I-20 containing a 2

in Table 2, was prepared from the f—ketone, 2-methyi-1,4,6,7- tetrahydro-5H-indazol-5-

one (Peet, N. P.; LeToumeau, M. E.; Heterocycles, 1991,
2003, 40, 135.

32, 41) using methods described

in the ‘511 patent and in J. Heterocyclic Chemistry,

Scheme 1.

N
1) BrZICHC| By N %csgcqu .
\ i N,N @ A\ I N

N A THF y N'N

2) NaBH, lEtOH
\ 3) CSA/CHCI, PACI,P(Phy), H \

1-34

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

prepared from the 1-methyl
ng to procedures in J. Hererocyclic Chem.

pyrazole intermediales Were prepared accordi

1992, 19, 1355.



Scheme 2.

O Q.O :'O E-:NH2
\OH Cﬂjzo_ \C}H

-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-

triflucroacetate intermediate. This jntermediate may be fu
ct. In certain cases the alcohol

rther reacted in sifu with an

aleohol, amine or amide to produce the appropriate produ

may serve as the solvent, otherwise suitable solvents also include methylene chloride,

ciic}ﬂorocthane 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

hydroxymethyl intermediate I-1 with an acid catalyst, such as carnphor sulfonic acid,

triffuoroacetic acid or p-toluene sulfonic acid, in the presence

olvent such as methylene chioride or dichloromethane.

of the appropriate alcohol in

a suitable s

Scheme 3.

M
HO NH,

Example 7
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As outlined in Scheme 3, the heterocyclga]kyl 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 of
ycloalkyl groups. Ethylene diamine and longer alkyl chain

s-gxpanded diamine

seven-membered heteroc

diamines mdy be used to produce the gnalogous imidazoline and rin

heterocycloatkyl derivatives.

Scheme 4.

Examples 9-11, 328, 329

As outlined in Scheme 4, Examples 9-11 and 328-320 were prepared by reacting

an appropiiate keto-ester intermediate, prepared using standard Friedel-Crafts acylation

reactions (described in 11.S. Pat. No. 6,630,500 and herein) with 2 hydrazine or an N-

substituted hydrazine derivative.

Scheme 5.
H

0 —
N

Intermediate i-3

Example &

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

(prepared by 2 Heck reaction with ethyl acrylate, described in the ‘511 patent) with



399 (Mr - 5:
(M- 1) 26-5:ethyl 385 (M+) 26-6:nmethyl 442 (M +1) 26-7: CH2CH2NMe2
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hydrazine. An N-substituted hydfazine derivative may be used to produce the N-

substituted derivative.

Scheme 6.

H R
[

oH O OH OH go M=o
=00 T =00

B =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, of 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.



468 (Mr 1) 26-8: CH2CH2NCAI i
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Scheme 7.
1 1
7 3
N N
O 0 @]
ey — -
st et
=00 IO
N N
he Cl cAlkyl R

Examples 32-36

Example 37 Example 38

As outlined in Scheme 7, cycloalkyl and heterocycloalkyl ketone derivatives and
cycloatkyl alkyl and heterocycloalkyl aikyl derivatives, such as in examples 32-38 may be

prepared by treating the appropriate pyrrolocarbazole with an appropriate acid chloride,

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 chlon'de, dichlorocthane, nitromethane, nitrobenzene or carbon disulfide. rThe
resulting ketone can be reduced to the alcohol using standard reducing agents such as

" sodium borohydride (as in Example 37) or LiAlHa. The hydroxy group of the cycloalkyl
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.



411 (M 1)

*ON R 28-1:i-propyl
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Scheme S.

i
‘:Z],Sn(nBu)s (Oo/ N\/=O
Pd(PPh,)Cl, O @.O

DMF N

Examples 39-42

Intermediates 1-9 - I-11

Scheme § outlines a route {0 heterocycloalkeny! derivatives, such as Examples 39-

472. The alkene may be further reduced by standards chemical or catalytic hydrogenation

methods to the corresponding heterocycloalkyl derivative.

Scheme 9.

Example 43



28-2: propyl 28- 3: cycl opentyl 28-4:i-butyl 1-29 1-30

10

of substituted or unsubstituted 2-, 3-,

intermediate I-12, the pyridyl ring

Scheme 9 outlines a route for the preparation

or 4-piperdiny! derivatives, such as Example 43. From

may be catalyticaily reduced to the saturated piperidyl using a Raney nickel catalyst.

Alternatively, using methods described for Examples 44 and 43, the piperidinyl may be

incorporated by Stille or Suzuki coupling reactions using the appropriate‘pipeﬂdinyl

stannane or borate and followed by a reduction to the saturated piperidiny}. The

piperidiny] nitrogen may be alkylated by standard alkylation reactions as described for
Examples 46-48. Standard aryl ot heteroaryl Stille and Suzu

also be used to prepare fused heterocycloalkyl-aryl derivatives.

ki coupling techniques may

Scheme 10.

hed c:;c_:f:fita OHC N

OH OAc O.ol
(]

Intermediate -13

Q QAc
HONHMe /T -
P —
E:‘czamphadaKL
Ohc
1) ==
CN H

Reslss
l

oH

Example 50

Example 51
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Scheme 10 outlines routes for the preparation of Examples 49-31 using standard

methodologies.

Scheme 11,

Cs,C05
e
RNCO
ntermediate I-14 Examples 52-53
iy H
Q N o N
o]

O

OZN—Q—O’U‘O . n_vJLO
=8 enteO
H H

Scheme 11 outlines the route to prepare carbamate-type derivatives, such as
Exarples 52-53, and 404-422. An alternate method to preparing N, N-di-substituted

carbarnates utilized a nitrophenyl carbonate intermediate which may be treated with

varjous primary or secondary amines. Similarly urea, O-carbamate, and N-carbaimate

derivatives may be prepared from reaction of the appropriate amine

with an jsocyanate o chloroformate or from the appropriate nitrophenyl carbonate,
2003, 68, 3733-

or phenol intermediate

nitrophenyl carbamate, OF (richloromethylcarbonyl (see J. Org. Chem.

3735). Ether derivatives, such as Examples 60-67, may be prepared from the phenol

intermediates using standard alkylation techniques known &0 those skilled in the art of

organic synthesis.



R 386 (M+ 1) 29-1:]-
29-3:i - butyl : ‘i-propyl 386 (M 1) 29-2:propyl 400 (M 1)

Scheme 12.

NaBH,/ THF

L

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 1o the lactone.

Scheme 13.

-4
: NaBH/EtOH
or LiBH/THF

TEA, CH,Cl,
——— el

Example 80



29-4: but yl 34 The general procedures to prepare the

pyrrol ocarbazol es of the present invention are described in U S. Pat. Nos.
5,705,511 ("the '511 patent”) and 6,630,500, PCT Publ. No. WO 00147583, J.
Het erocyclic Chem stry, 2001, 38, 591, and J. Heterocyclic Chem stry, 2003,
40, 135. In general, the lactamnitrogen or internedi ate al cohol groups of
the internediates outlined in Table B nay be protected with such groups as
acetyl. substituted silyl, benzyl. ng, or di net hoxybenzhydrol .

Scheme 14.

R'u
t

o (T
REX o OMe
A O N /
N

Example 80 Example 83
Scheme 15.
CocCi ti«i

CQ,Me

1) AICH,
————

2) LiBH,, THF |\

3) TFA, CHCl, -

Example 1353
Intermediate 142

3.15 outline preparations for cyclic ether derivatives. The cyclic ether

1
Schemes through a standard

stalled by formation of a keto-ester intermediate prepared

S ot /630,500 and herein}.

Priedel-Crafts type acylation reaction {described in U.S. Pat. No. 6

The alkyl spacer between the chiorocarbonyl and ester may be substituted or

C s . . . o
unsubstituted. The keto-ester was then reduced to the diol intermediate using LiBH4 1

THE or NaBH, in ethanol. The ring may be closed by treatment with an acid such as

. . R2
trflucroacetic acid in dichloromethane O dichloroethane. As shownin Scheme 14, the

| group could be incorporated after installation of the cyclic ether using a base and an

i z ‘instailed first, followed by
electrophile, or as shown in Scheme 15, the R group. may be installed Tirst,

formation of the cyclic ether ring.



I nternedi ate 1-20 containing a 2-nethyl-pyrazole F-ring, used to prepare
exanples in Table 2, was prepared fromthe 13-ketone,
2-methyl-1,4,6,7-tetrahydro-5H i ndaz0Ol -5- one (Peet, N. P.; LeTouneau, M
E.; Heterocycles, 1991, 32, 41) using nethods described in the '511 patent
and in J. Heterocyclic Chem stry, 2003, 40, 135. Schene 1. i As shown
in. Schenme 1, the NI -nmethyl pyrazole derivatives in Table 3 were prepared
fromthe 1-nmethyl a-ketone (J. Chem Res., 1986, 1401). The N2-nethyl
pyrazol e intermedi ates were prepared‘dccording to procedures in J.

Het erocyclic Chem 1992,19, 1355. 35 Schene 2. As outlined in Schene
2, Exanples 1-6 may be prepared frominternediate |-1 by converting the
hydr oxynet hyl group, using trifluoroacetic anhydride, to an activated
pertrifImeﬁﬁﬁgkq&e internediate. This internmediate may be further reacted
in situ wth an alcohol, amne or am de to produce_the appropriate product.
In certain cases the al cohol may serve as the sol vV@nt, otherwi se suitable
sol vents al so i ncl udeinmet hyl ene chloridex\gichlor' gne or toluene. The
hydr oxynet hyl inter ﬁﬁifbes may be readi] yj prepar eduction of the
correspondi ng de ™ Jest §in US Pat. No.
6, 630, 500 affd 2 i ves{may~Be prepared by
treating the . , '@r N i ntecomptiratie |- T wi'lth armaci d catal yst, such
as cai nphor sul onﬂg actd, trifluoroacetic acid %r p-toluene sulfonic acid,
in the presence of fhe appropriate alcohol in a suitable sgkﬁﬁnt such as

met hyl ene chl ori de, or QJ (;Q.j, or onet hane. Sclesep!e 29, 169, 236-286,2
intermediates [-24 - 1-

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.

Scheme 17.
R

R
' ‘NG CO,E!
; . PdOAc,, xylene ﬁ Q /N
Br. O Q 2 ’:“ e O ’N
L NH,
N )\

2~ @

R
intermediate 1-28

i O
Rahi, H, R

DMF, MeOH

Examples 287-306



Example 7 36 As outlined in Schene 3, the heterocycl oal kyl
derivatives may be prepared by reacting the ester internediate 1-2 with
et hanol am ne. Longer chai n-am no al cohols, such as 3-am noPrQPa0Ool and
4- am nobut anol , produce the correspondi ng rin2-expanded six or

seven- nenbered heterocycl oal kyl groups. Ethylene &m ne and | onger al kyl
chain diam nes may be used to produce the anal ogous i m dazoline and

ri ng- expanded di am ne heterocycl oal kyl,; deri vatives. Schene 4. As
outlined in Scheme 4, Exanples 9-11 and 328-329 were prepared by reacting
an appropriate keto-ester internedi ate, prepared using standard

Friedel -Crafts acylation reactions (described in U S. Pat. No. 6,630,500
and herein) with a hydrazine or an N- substituted hydrazi ne derivati ve.

Schene 5. Scheme 17 shows preparation of arylamine derivatives, such as Examples 287-306.

followed by lactam

The aryl amine reagent is coupled with the bromo intermediate

formation using RaNi and hydrogen in DMF/MeOH.

Scheme 18.
H
N O
H,N O V. r,sl/ e
li'? {'l’/N X
y NN

A )

intermediate 1-29

Exampte 309

Scheme 18 shows a route for the preparation of heteroarylamine derivatives, such

as Examples 309-318. Amino intermediates 1-29 and I-37 were prepared by alkylation of
_esters with the appropriate alkyl jodide or bromide followed by

i i \ino- ion of the
nitration, and subsequent RaNi reduction to provide the amino lactam. Reactio
’ roduced

jate with an appropriate heteroary] bromide or chloride p

the appropriate Cyano

amino lactam intermed

the desired compounds.

Examples | |
Other features of the invention will become apparent in the course of the following

s of exemplary embodiments as shown in the following Tables i-3. The

description .
? n at concentrat:ons

s of Tables 1-3 show activity in the targets described herei

tration of the invention

compound " '
m 0.1 nM to 10 pM. These examples are given for illus

ranging fro
and are not intended to be limiting thereof..



Exanple 8 Internediate -3 As outlined in Schenme 5, Exanple 8 was
prepared fromthe a, n-unsaturated ester (prepared by a Heck reaction with
ethyl acrylate, described in the '511 patent) with 37 hydrazine. An
N-substituted hvdrazine derivative nay be used to produce the N-substituted
derivative. Scheme 6. OH OHH R = H, alkyl Exanples 12-28; 232-235

36

Table 1
*R! is H unless otherwise noted
' 5
EX. R® R 0 R
No. -
) e 1OH CH2
1 PNy CH,CH.CHa
CH,CH,CH,0H CH, H
z o -
. H
3 o CH,CH,CH,OH CH,
.0 u
CH,CH,CFL,OH CH,
4 —~
N'J\N-N’\ CH,CH;CH0H CH; H
] Nz N / |
< fo H
‘ CH,CHCH,OH CH,
6 N
y | H CH>CH3 OMe
N H H
8 Oﬂ CHzCHzCHzOH | CHa
H “
N CH,CH, | OCH;
NN H CH,CHa OCH;,
S
Vi
HO NN CH,CH, | OCH;
11 o=§_>-—— H 2




As outlined in Schene 6, the cyclic acetal and cyclic thioacetal Exanples
12-28 and 232-235 were prepared by reacting an al dehyde or al kyl - ket one
internediate with a codiol, di-thiol or hydroxyl-thiol reagent and an acid
catal yst such as CSA or p-toluene sulfonic acid in a suitable aprotic

sol vent such as toluene, benzene, or NKr. The diol or dithiol reagent may
have substitutions on the al kyl chain such as in Exanples 14, 15, 18- 24,
and 28. The thioether derivatives nmay be converted to sul foxi des or

sul fones using standard oxidi zi ng readénts such as hydrogen peroxi de or
nCPBA. Schene 7. As outlined in Schenme 7, cycloal kyl and

het erocycl oal kyl ketone derivatives and cycl oal kyl al kyl and
heterocycl oal kyl al kyl derivatives, such as-in—-gxanptes 32-38 may be
prepared by trEegting theé%ppropriate pyrrol ocar hazape W th B appropriate
acid chloride,| ggrpoxylicracid, m xed carboxyl-g¢—su-fonrcannydi|de or

m xed car boxyl arid anhydride, {in the presence of a Lew s acidjfcatal yst
such as A103, pr FpCl 3 iRga sol vent ~sush,AsoRet Nyl €He ¢hl or Fde,
di chl or oet hane}, l&itro h@ng, ni tir obenzene or carbon dilsul fi de. The
resul ting ketope can be oeduced tlo t he al cohol usirg—strandard-Teduci ng
agents such asprsodium borohydride (as in Exanple 37) orj LiAl-14] The

hydr oxy group pf the cy 'f;kyl qr hf&@ﬁggﬁomoalkyCHaIcoholg may | be

repl aced with hydrbgen eat mgnt wth trifludroacetijc acid and triethyl

silane (as in Exa Dle 38 hmtoridg. 39 Scheme S.  CoO
Sn(nBu) 3 Pd( PPVC12

A( CH,CH.CH,0H CH; H
14 |
_ o~

z‘—o LCH,OH CH; H
1 5 )\ CHZCH,C 2
O

S CHao H
16 X A CH.CH,COEt
S ’ ' CHa H
17 ,l\ CH,CH,CH;0H _
: CHa: H
18 nBu{\ B e CH,CH,COEt
nBu
") . CHz H
19 "BU)(O)\ CH,CHCH,0H
B~ H
20 B L CH,CH,CH;OH CH;
O
21 i H,CH>CO;Et CHa "
C 200
gi\ 2
$ H CH H
22 CH,CH,;CH:0 2
si\ ?
:ﬁf\o H
23 o T~/ CH,CH,CO:Et CH,
>(\ 0 CH; H
24 CH,CH,CH,OH




, Examples 39-42 Internediates 1-9 - 1-11 Schene 8 outlines a route
to heterocycl oal kenyl derivatives, such as Exanples 39- 42. The al kene nmay
be further reduced by standards chem cal or catalytic hydrogenation nethods
to the correspondi ng heterocycioal kyl derivative. Schene 9. 40 Schene
9 outlines a route for the preparation of substituted or unsubstituted 2-,
3-, or 4-piperdinyl derivatives, such as Exanple 43. Frominternediate
1-12, the pyridyl ring nay be catalytlcally reduced to the saturated

pi peridyl using a Raney nickel catal y®$t Al ternatively, using methods

descri bed for Exanples 44 and 45, the piperidinyl may be incorporated by
Stille or Suzuki coupling reactions using the appropriate piperidinyl
stannane or borate and foll owed by a reductionto—the e

pi peri di nyl . .Hlperldgmyl ni ty ogen npy be allkyl @ted by B andgrd
al kyl ation regaatd 9ns as descri bed for Fxanpl.es-46-48—Stanmdard gryl or

het eroaryl Stifteland coupl i ng technlques g@ﬁ SO Qf used to
prepare fused|hgf erocydl /ﬁ\kyl rylcggﬁﬂxﬁxgyes eng 10.

* CHa H
26 (;)\ CH,CH:CH,0H
S .

27 C — CH,CH,CH,CH cm | H
28 A\f\ " CH,CH» O'Pr
A )\ |
29 Q— CH,CH,0H CH,CH; OCH,

Nt
30 | N=CNE)CH: CH,CH,0H CH,CH, | OCH;

o]
31 0)\\0 CH-CH;0Bn CH;CH: 0?1‘13
U N :
O

CH,CH2 OCHs

[¥5)
b
5
o
0 {
e

: CH, H
- 33 O)J\, H
o]
CH H
34 v)L ! H 2
i H
CHzCHzCOzET. CHZ
35 y _
i CH,CH:CHOCO) | cpy, “
36 (7)\ / cyclopropyl
OoH .
37 \_//'\ . CH,CH,CH,OH | CHa 1
2 CH H
38 v ! CH.CH,CH:0H 2
(8
39 CI CH,CH,CHOCEO) | cq, I
o CH;




Internediate [-19 OH OHExanpl e 50 Exanple 51 41 Schenme 10 outlines

routes for the preparation of Exanples 49-51 using standard net hodol ogi es.
Schene 11. : ‘

49

Ex. R R Q R
No.
8]
40 [O]\ CH,CH:.CH:OH | CHa H
0 .
41 l: l H CH:CHa OiPr
)] \
O -
42 C n . | CH “
Q
43 Q CHCH,CH.0H | CHCH: | e,
N -
- H
44 HNO_ CHzCHzCHzOH CH. “H
CH,CH;CH,0H H
45 HNQ_ 2 2 2 CH1
a6 | oo ) CH.CH:CH;OH | Ci: H
47 MGOZS"‘ND—— CH,CH,CH,OH CH; H
48 MezNOZS—ND' CH-CH-CH,0H CHy H
ACO/\’X CH.0CO o
" CH,CH,CH: - CHa
49 o y T
HO’\/\ "
20 O-y CH,CH,CH:0H CH,
i
NG
7/)\ -
51 Oy CH,CH,CH,OH CH,
l
Q
52 Q\/\N}L 0— H CELCHz ) opr
H
0
H - .




Schenme 11 outlines the route to prepare carbamate-type derivatives,

Exanpl es 52-53, and 404-422. An alternate nethod to preparing.N,

N-di - substituted carbamates utilized a nitrophenyl
which may be treated with various prinmary or secondary am nes.

urea, O-carbamate,

reaction of the appropriate am ne or

such as

carbonate internedi ate
Simlarly

and N-carbamate derivatives may be prepared from .

phenol

X

internmediate with an i socyanate

or chloroformate or fromthe appropriq}e-nitrophenyl carbonat e, nitrophenyl
Org. Chem 2003, 68, 3733-

car bamat e,
3735).

or trichloronethyl carbonyl " (see J.

Et her derivatives, such as Exanpl es 60-67,

may be prepared fromthe

phenol internediates using standard al kyl ati on techni ques known to those
skilled in the_art of organic-sypthesi-s—47"S 5 Schene 12
shows a procegsEfdr prepgration ¢f heteRdcycl oa kyﬁlla:toné{derivatives,
such as Exanplidse.68., 70-74 _The-int-erredtate-—ke(o-eStef was reduced to a
hydr oxyl - est eri i ntier jatg, whi¢h c } to {lheLbELYoN >chepre 13.
Exanpl e 80 54 ®S N— edeztoy b
i CH,CH,OBn CHCH
< _ *R} = CH(p- 2t OCHs
> QVH JI}‘! methoxyphenyl)
%)
N CH,CH,OBn ~CH
56 [ \>\NJ\N— CHLUH OCH;
8§ H H 55
o] CH.zCHz 1
57 Hf\[N\%N N— *R' = CH(p- CRCH: | ocH;
=N H H methoxyphenyl)z _ :
o)
58 \N-NJL N CH,CH,OH CHCH: OCH;
S H O H
o v H CH,CH:; | __ Cl
60 : O_O\ H CH:CH: OiPr
61 H CH,CH,OH CH:CH> /0‘0
2 0 . CH,CH,OH CH:CHa /OO
6 q CHCH;O0H CExCHz | _o( )
. . 0-
6 H CH.CH,;0H CHoCH: | pyco.Me).
CH.CH, | OCH[(CHz)r
65 =1 CH;CHz()H 2412 OEd
66 H ~) cEcH, | o~
67 H 55 cucH, | o)
(CH2)302C(CHz)2- CH H
& | o CO,CH; i




43 Schenme 14. R

Ove Exanple 83
outline preparations for cyclic ether derivatives.

OH Exanpl e 135

Schenes 13-15

The cyclic ether group

was installed by formation of a keto-ester internedi ate prepared through a-
standard Friedel-Crafts type acylation reaction (described in U S. Pat. No.

6, 630, 500 and herein).

ester
to the diol

The al kyl
may be substituted or

internediate using LiBH4_in TIT or

spacer between the chl orocarbonyl
unsubstituted. The keto-ester was then reduced
NaB1- 14 i n et hanol .

and

The ring

may be closed by treatnent with an acl d such as trifluoroacetic acid in
di chl oronet hane or dichl oroet hane. As shown in Schenme 14, the R2 group
could be incorporated after installation of the cyclic ether usi

and an e|eCtrOphiLEL_£E_jgLJﬂMnML44¥4§#¥Hﬁ?—TSTIThe R2 groyp may
instal |l ed firsﬁx_1ollomqg by formati onR3f the ¢yclQc ¢ther ring
No.
CHgCHZ cH;
69 h H OCHs
)
2[_)\ q CH>CH; OCH;
70
0% [ — —
CH;
B CH’;CHZ O 2
71 oﬁ(;)\
CH-CH:z CH.
7 h H OCHs
0”0
CH2CH2
t CH
- fﬁ\ E OCHs
0”0 ]
CH,CH.CH,0H H
74 AR S CHz
0”70’ :
CH:CH: CEL
75 (;}\ H OCH3
CH. H
2 L/j\ CH,CH;CH,0H 2
0 T
CHOH CHz H
71 (;)\ CHCHCH,
H
H CH>
78 Q
H
H CH‘J_
o
H CH:CHz | ocH;
0
81 [(:)\ CH,CH:OH CH,CH, OCH3z

ng a base
be



44 Schene 16. Schenme 16 outlines preparation of oxime and hydrazone
derivatives (such as Exanples 29, 169, 236-286, and 277-300) fromthe
appropri ate al dehyde or ketone using standard procedures known in the art.
Schenme 17. Internediate 1-28 Exanpl es 287-306 45 Scheme 17 shows
preparation of arylarnine derivatives, such as Exanpl es 287-306. The aryl
am ne reagent is coupled with the brono internediate foll owed by | act'am
formati on using RaNi and hydrogen in DMF/ MeOH.

32 :

EX. R3 R'_’, Q R:
No. _
‘ CH,CH:2
8 Q\ CH,CH:0H 2 OCH;
' CHaCHa :
53 (Oj\ CH.CH: OCEH:
34 (C}\/L CH,CHs CH,CH» OCH;
single isomer (-)
85 (j\ CH,CH: CH,CH; OCH;
o
single isomer (+) -
H
8]
87 8(]\ CHCHCHOH | g, H
Q
H
88 >[0\J\ CH,CHCH08 | CH
89 8 CH,CH,CH;0H CH, H
- %]
90 YL)\ CH,CH,CH,CH CH, H
0
' H
o1 >Q' H CH;
CH, H
92 CH,CH;
[6]
CH, H
3 CH,CHCH;
C
CH, H
04 ci,
’ 0




Schene 18. I nternedi ate 1-29 Schene 18 shows a route for the
preparation of heteroaryl am ne derivatives, such as Exanples 309-318. Am no
internedi ates 1-29 and 1-37 were prepared by al kylation of the appropriate
cyano-esters with the appropriate alkyl iodide or brom de foll owed by
nitration, and subsequent RaN reduction to provide the am nol actam
Reaction of the amno lactaminternediate with an appropriate heteroaryl
brom de or chloride produced the desired conmpounds. Exanples O her features
of the invention will becone apparent3in the course of the follow ng
descriptions of exenplary enbodi nents as shown in the follow ng Tables 1-3.
The conpounds of Tables 1-3 show activity in the targets described herein

at concentrations ranging fromO0.1 nMto 10 me_Ihese—exaﬁptes—?re gi ven
for illustrati T gf—the T pvention and age not intepdedf to Be liniting
t her eof . , z;ﬁo' R
H
95 CH,CH.CH:.CH,CH; | CHa
e}
CH-> H
96 CH,CH=CH,
o
CH- H
97 CH,CH,CH:CH.CH:
9]
CHa H
98 CH,CH.CH,CHs
0]
H
92 CHgCHgNEtz CH,
(8]
Q
: CH,CH
101 fi H 2 2 OCH3
o
102 >(j\ H CHCH:z |\ ocH,
©
103 6/]\ ' H CH:CHz | ocH,
o
104 (j\ /QO CHCH: | ocm,
© CHZ
105 O\ CHy CHCHE: | ocH,
e}
106 (j\ (CH2)4CHs CH:CH: | g,
o} .
107 (L (CHy)sCH CHCH: | ocm,
QO




R2 CH2CH2CH20H CH2CH2CH20H CH2CH2C1120H CH2CH2C1120H CH2CH2COZEt

CH2CH2C1120H CH2C112C0a CH2CH2CH20H CH2CH2CH2011 CH2CH2COZEt d 32CH20- 12011
CH2CH2CO2Et CH2C112CH20H 49

Ex' R3 RZ Q R‘
No.
(CH3):CHa CECH: | ocm,
108
O .
CH,CH, “
109 ‘\/Oj\ (CHa)-CH(CHs)2 2 OCH;
' CH,CH,
1o, (oj\ CH,CH=CH: OCH;
CH,CH,
1 (Oj\ CHCH,CH,;OTBS 2 OCH;
CH,CH,
H2 foj\ CH,CH,CH,OTHP | OCH;
. CH,CHy
113 Q\ CH,CHCH,0H 2 OCH;
CH,CH |
114 Q\ CH,CH,;NEt R OCHs
115 ¢ (j\ ST % CH:CHz OCHi
° \_/
‘ \/\N’ \p
116 (L +andR' is CH.CH: | OCHs
© SN %
CH,CH,
7 (Oj\ CH,CH=CHE! 2 OCH;
CH.CHz
118 (ol CH,CH,CH,CN 2 OCH;
CIHCHz
139 Q\ CH,CH,CHs 2 OCH;
120 I\/j\ CHCH(CH3)2 CH,CH: OCH;
(@]




CH2CH2CH20H CH2CH2 CH2CH2CH2OHCH2 CH2CH2CH2OHCHZ2 CH2 CHCH2 OHCH2
CH2CH2CH2OHCH2 CH2CH2CH2O0HCH2 CH2CH2CH20C0- CH2 CH3 CH2 CHZ CH2OHCH2
CH2CH2CH2OHCH2 CH2CH2G Pr CH2CH2G Pr

9
A

Ex. R3 R2 Q RS
No.
121 (L cE:OCH; | CHCH: | ocp,
o}
2 O\ : A CH.CH: |  OCH;
122 ] o
CH, |  OCH;
123 (. CH,CHF CHLCH:
o .
124 é\ CHYOTBS | CHCE: | ocp,
0
125 é\ (CHa);0H CHCH: | ocm,
o
126 ?S\ CHCHCH, | CHCH: | oeg,
O
127 Eﬁ\ CH)OTBS | CHCE | ocp,
o}
128 ﬁ (CHz),0H CH.CH, | OCH;
(e}
129 ﬁ CH,CHs CH,CH; | OCH;
O
130 66\ CI,CH,CH,CN | CH,CH |  OCH;
0
131 Eﬁ\ CH; CHLCH, | OCH;
o
/A CH.CH, |  OCHs
132 o,
Q
CH;C=CH CH.CH, |  OCH;
133
o




52 0 single isoner

(-) O single isoner

h
-

(+)

EX. R3 RZ Q 4_‘ RS
No.
134 O\ H CH.CH, |  OH
o
135 (\,l\ CHCH, | CHCH: | OH
o
136 L H CH.CH; | OiPr
Q
137 (L CH,CH.CHs | CHiCHz | O°Pr
Q
138 l\/j\ H CH.CHz 0°Pr
) .
139 (L CH(CH), | CH:CHy | OFr
O
140 O\ CH;CHg CII;CHZ OEt
O
o
141 (j\ H CHCH, \Q
~ O
| Q\ H CHCH: | o
]
143 O\ CH,CH,CH,CN | CHuCH, | CHCHCHr
0 cN
144 (L H CHLCHy | O(CHCN
o)
_ - OCH-
145 [:;l\ CELCH=CH, | CH:CE: | Chich,
OCH:-
146 foj\ u CHCH: | crmcr,
147 (L H CHCH, | O(CHRAN
O
148 O\ (CH).CN CH,CHz | O(CHa)CN
Q
149 (L CHLCHCH,CN | CBiCHy | O
Q




CH2CH20H CH2CH3 CH2CH3 CH2Cl1- 13 CH2CH2CH2O0H CH2CH2CH2011 CH2CH2CH2COH
CH2C112CH20H CH2CH3 CH2CH2CH3 Cl113 53

Ex. R3 R‘J. Q R’
No. -
CHs CH.CH: |  OFr
150 #RY is Me
o]
CH;CHQ O'Pr
151 (\/L CHa |
0o
152 (L CH(CHy)CH:CHs | CHuCHa | O
- O
(L A CHCH, | O
153 3 o
154 (L CH,CH; CHCH, | Or
O
155 fj\ CHyCH:F CH,CH, | OPr
O
156 O CH,CH.CHF | CHiCHx | OFr
' O
157 | Ifl CH,CH,CH,CH; | CH.CH | OFr
' 0 .
CHCH. | OFr
158 Q\ O~ 2
CH,CH OH
159 EC‘JB\ H 2 |
[ CH,CHy | OMe
160 (;1\ CH; 2 2
2 CH. CHa QOEt
CH,CH OBt
162 [(_)j\ H 2 2
' CH,CH, |  OiPr
CH,CHa O'Pr
164 [o_)\ CH(CH:): 2
CHCHa O'Pr
165 L/O\\ CH,CHz 2




CH2 CH2 CH2 CH2 CH2 CH2CH2 CH2CH2 CH2CH2 CH2CH2 CH2CH2 CH2CH2

Ex. R’ R? g | ¥
No. .
Q CH-CH»
166 OH H s QCH;
HG
167 fﬁ\ CH-CH-CH,OH CH, H
o
o ‘
168 H H
HN..N/ CH;
169 cr,on=L_ CH,CH.CH0H CH, H
170 MeO@—u— CHLCH; CH,CH, | OCH;
CMe ‘
171 ) @’ E}’i - CH_gCH;I CH,CH; OCH;
MeQ
Table 2 .
R!
|
sR! is H unless otherwise noted
EX. R3 Rz Q

No.

172 (L H CELCH)
8]
{2

173 H CH,CHy




CH2CH2 CH2CH2 (OCH3 OCH3 OCH3 OCH3 OCH3 OCH3 OCH3 CCFI 3 54

( CH2bCH3CH2C12

No. R
174 8 H CH:CH:
0 Al
175 >O\ H CH,CH;
o)
176 é\ H CHLCH:
Q
171 ﬁ CH,CH3 CH,CHa
O
178 ﬁ (CH);CN CHCH:
' 0
179 CL CH.CH,CH; | CHCH
<
180 L CH,CH; CH,CH
07>
181 (L CH; CH,CH:
o)
182 () (CH);0H CH,CH;
(&}
183 (L CH,CH=CH, | CH:CH:
. O
184 O\ CH,CH,OB: | CHCH:
o
185 C1 CH,CH,CH:CH; | - CH:CHa
O
186 fj\ CH,CH,0H CH.CH:
o)
187 L O~ CH,CH,
. 0




( CH2) 2C11( CH3) 2CH2CH2OCH3 CH2C11=CH2 CH2CH2 CHI CH2CH2OTBS CH2C112
CHCH2CH2OTHP CT- 12C1: 12CH201- 1 CH2CH2NEt 2 CH2CH2 *arid Rl i s

CH2CH2CH2CN CH2CH2C113

60

Ex. R3 R2 Q
No.
188 (j\ CH(CH:) CH,CHa
o
189 M CH;CH(CHa), | CH:CH
o™
190 (L CH,C=CH CH:CH:
O
191 L CH,CH;NEt, | CH:CH:
O
(L A CH,CH:
192 ] o
193 (L CH,CH,CH(CHs) | CH:CH:
O
CHCH,CHCHr | cpp.Cn,
194 ] )
CH,CH,CHy-
193 fo\,k N(CH:). CH.CH
O\ /\/\“\ o | CHCH;
196 ] ()
CH.CHCHCE | cpp,cH,
197 o (CH:)2
198 (oj\ CH,CH,CH,CH; | CHCH,
single isomer
CH.CH,
199 (oj\ CH,CH,CH,CH; 2
single isomer
CH,CH.
200 (01 CH,CH,CHF 2
CH.CH
201 @ CHCH,CHCHF S

CH2 CH=CHEt



CH2CH(CH3) 2 CF120-12 CH2Cl1l-12 CH2CH2 CH2CH2 (OCH3 OCH3 OCH3 OCH3
at ocH3cH2cH2ocH3 cH2cHa CH, G | 2CH2FCH2CH20CH3 ( CH2) 30 ASSCH2CH2(OCH3

(CH2) 3011CH2CH2OCH3 CH2C112C113CH2C1120CH3

61

7
Ex. R3 R’ ' Q
No.
202 (Oj\ iPr CH.CH;
. single isomer
203 (oj\ 1Pr CH3CH3
single 1somer
i CH,CHa
204 L/oj\ (O~
single isomer
CH,CH;
205 CO\J\_ O~
single isomer
L CH,CH=CMe, | CH:CH
206 ]
(j\ Q/ CH;CH;
7
20 .
208 L CH;CHaSEt CH,CH
- (e
H CHaCH;
209 o +R! is C(=0)CH;
0
210 .
211 ]
: HO Yy CH,CH;
212 ) N
(\,I\ CO”/ CH,CHa
213 ]
> CH:CH
214 ] i\
215 ‘\/Oj\ O_/ | CH,CH,

It 2R5



(CH2) 20TBSCH2CH20C113 ( CH2) 2011CELCH2OCH3 CH2CH3CH2CH2OCHS
C112CH2CH2CNCH2CH20C113 56 R3 C, D) co), O

Ex. R3 Rg 's)
No.
OH
216 (j\ e CH,CH,
’ 0] .
2 1 7 (0\/'\ CH2CH(CH3)3 CH}CHz
single isomer
218 o CH,CH(CHs)z CH.CH;
single isomer

219 é\ CH,CH,CH:CN CH.CHa:
0

220 86\ CH,CH; CH,CH;
(8]

27 1 56\ CH;:,CH';CH;CH3 CH,CHgz
Q

222 Ei CH; CH.CH,
(o]

223 66\ CH,CH=CH: CH,CHa
(8]

224 Eﬁ\ CH,CH,CHs CH.CH2
O

225 Eﬁ\ O~ CHCH,
0

226 fﬁ\ CH,CH,CHF CH;CH;
8}

227 86\ CH,CH,CH,CHF CH,CH;
o .




112 CH2CH3 CH2CH2CH3 CH(C113) 2 CH2CH3 CH2CH2CH2CN CH2CH=CH2 (C112)4CN
CH2CH2CH2CN CH2CH2 CH2CH2 CH2Cl112 Cl - 12CH3 CH2CHZ2 CH2CH2 a- 12CM CH2CH2
CH2CH2 CH2CH2 CH2Cl112 CH2CH3 CH2CH2 CH2CH2 CH2CH2 CH2CHz R 3 OH :

63

Ex. P R’ Q

No. R

228 - CH,CH; CH,CHa
Q

229 % ' CH,CH:CHs CH,CH:
0

230 8 CH,CH; CH,CH,
O

231 8 . CH,CH,CH:CN | CH:CH:
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B
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234 LA *R! is C(=0)CHs
235 DC j’\ : " CH;CH;

0]

236 CHSONJ\ H CH,CHa
237 goon=L_ H CH,CH,
238 Cm-n:L H CH,CH;
239 eon=L_ H CH:CH;
240 | mepconon=l H CHyCH,
H - CH,CHz

241 CH2=CHCH20N=[\
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B NOEt H _—
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o CH,CHa
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O
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General Procedure for Examples 1-3.

To-a suspension of the diol intermediate I-1 (1 equ
ne chlorde or chloroform, at room

jvalent) in either the appropriate

aleohol, or the appropriate alcohol with either methyle
{emperature in a reaction tube was slowly added trifluoroacetic anhydride (1-2 equiv).

The tube was flushed with nitrogen and sealed tightly. The mixiure 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 compl
by cither triturating the residue with ether or

etion the reaction was allowed to cool to room

temperature, concentrated and worked up

collecting the resulting precipitate by Fltration or extraction of the product from the

reaction mixture with a spitable organic solvent. The solid product was purified by



CH2CH2 283 (C142) 1"--N CH2CH2 284

triturating with ether or by flash chromatography on silica gel using ethyl acetate or a

mixture of ethyl acetate and hexane.

Example 1. white colid "H NMR (DMSO-dg): 8 0.87 (¢, 65, 1.50 (m, 4H), 1.93 (m, 7H),
3.46 (m, 2H), 4.52 (s, 25D, 4.62 (s, 2H), 4.73 (m, 3H), 4.89 (s, 25D, 737 (m, 2H). 7.48 (m,

“1H), 7.66 (m. 2H), 7.91 (s, 1H), 8.54 (s, 1H), 0.47 (d, 1H); MS (m/e) 469 (M + 1).

5 ' NMR (DMSO-d): 8 0.89 (d, 6H), 147 (m, 2ED), 1.70 (. 1H), 1.96 (m,

2H), 4.64 (s, 2H), 4.77 (m, 2F), 4.93 (s, 2H), 740 (m, 2H),
8.58 (s, 1H), 9.48 (d, 1H); MS (m/e} 469 (M +

Example
9H), 3.52 (m, 4H), 4.56 (5,
7.51 (d, 1H), 7.69 (m, 2H), 7.94 (s 1H),

Na).

.52 {m, 2H), 3.67 (m,

Example 3. "H NMR (DMSO-dg): & 1.51 (m, 2H), 1.98 (m, 4H), 3
728-7.48 (m,

1H), 3.84 (m, 2H), 4.58 (s, 2H), 4.73 (s, 2HD), 479 (m, 4H), 4.95 (s, 2H),
2H), 7.54 (d, 1H), 7.67-7.80 (m, 2H), 7.96 (s, 11D, 7.60 (s, 15D, 9.51 (d, IH); MS (ESI):

mfe 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 seguentially triflucroacetic anhydride (0.395 &, 1.88

mmol) and N-methyl morpholine (0.152 g, 1.5 mmol) at 5 °C and under argon

atrosphere. The resulted suspension was further stired 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 hand

acetonitrile was removed nnder vacuum. The crude material was dissolved int a mixtare of

THF and MeOH (1:1 ratio, 7 mL) and treated with 10 mL of 6.5 M solution of NaOMe in

n mixture was stirred at room temperature for 1 h and the low boiling
th water.

MeOH. The reactio
oved under vacuum and the reaction mixture was quenched wi

solvents were 1eml
The crude

Jtered, washed with water and dried to provide the crude solid.

The solid was fi
n methylene

matexial was purified by silica gel column chromatography using 5% MeOH 1

chloride to obtain pure product.
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Example 4. "H NMR (CD3)SO 8: 1.86-1.99 (m, 2H), 2.0-2.46 (m,m, 4H), 3.15 (¢, 2K,
335.3.47 (m, 2H), 4.45-4.52 (., 4H), 4.71-4.73 (m, 2ED), 4.88 (5, 21D, 730-7.41 (m. 3H),
7.62-7.69 (m, 2H), 7.82 (s, 1ED, 8.55 (s, 1HD), 946 (d, 1FD); MS: m/e 466 VD).

Example 5. "H NMR (CD3),SO &: 1.68 (brs, 451), 1.90-1.92 (m, 2H), 2.11-2.14 (m, 2H),

3.09-3.22 (tm, 2KD), 3.40-3.47 (m, 2H), 4.50 (s, 1H), 4.65-4.74 (m, 4H), 4.87 (s, 2H), 7.32-
741 (m, 3H), 7.61-7.68 (m, 2H), 7.81 (5, 1HD), 3.53 (s, 1K), 9.46 (d, 1H); MS: m/e 480

(M+1).
Example 6. "H NMR (CD;);SO 8: 1.91-193 (m, M), 3.42-3.46 (m, 2H), 4.50 (s, 2H),
4.69-4.74 (m, 2H), 4.88 (s, 2D), 5.70 (s, 2H), 7.32-7.41 (m, 2HD), 7.57-7.63 (m, 2H), 7.73

(d, 15D, 8.14 (s, 1H), 8.59 (s, 1H), 9.26 (s, 1HD), 9.46 (d, 181, 10.76 (S, 1H).

Example 7. To a stirred solution of ethanolamine (43.9 uL, 0.729 mmol) in THF (4 mL)

was added sodium hydride (17.5 mg,
The reaction mixture stirred for 1 hour and a solution of ester interme

0.243 mmol) in THF (4 mL) was added. The mixtuare was stirred at room temperature

overnight. The mixture was quenched with water, extracted with methylene chloride and

anic phase was dried over magnesium sulfate,

0.729 mmol)-at room termperature under nitrogen.
diate I-2 (166 mg,

washed with water and brine. The org

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. Thionyl chloride (70.9 ul, 0.972

owly added dropwise. The mixture became red-orange in color and was

mmol) was sl
acetate,

warmed to room temperature for 1.5 hours. The mixture was diluted with ethyl

poured over ice and neutralized with solid potassium carbonate to pH 9. The solid

liration and purified by preparative TLC

precipitaie which formed and was collected by fi
yellowish-tan solid (10.3 mg, 10%

on silica gel using 10% methanol/ chioroform to give a
yield). 'H NMR (DMSO-dg): §2.85 (m, 2H), 3.03 (¢, 2ZH), 3.82 (s, 3H), 4.00 (t, 2H), 4.45
(t, 2H), 4.84 (s, 2H), 6.83 (d, 1HD, 8.00 (4, 1H), 8.19 (d, 11D, 8.39 (s, 1H), 11.91 (s, 1H);

MS ESD: m/e 424 Q+1).
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24 g), ethy] acrylate (170 uL), Pd(IDacetate (3.5

Example 8. 3-bromo intermediate I-3 (0.2
0.3 mL) in dry DMF (3.2 mL.) were heated

mg), tri(O)tolylphosphine (18.6 mg), and TEA {
to 90 °C for 21 h. The grey colored powder that
methylene chloride (15 mL), washed with 2% citric acid and NaCl solution and dried.

Evaporation of the solvent gave a dark brow

formed was collected and diluted with

n gum, triturating gave an orange solid. 'H

NMR showed the product. The vinyl ester intermediate (120 mg) was mixed with 60 L.

of hydrazine, in 200 L of ethanot and heated to 70 °C for 3
lored gum that settled out was discarded. The

h. The brown gum obtained

was diluted with ethyl acetate. A dark co

ethyl acetate solution was evaporated and a foamy solid was obtained. The HPLC showed

the presence of 60% product; MS m/e 453 M+

Example 5.

A. To a stirred suspension of alurinum chloride (047 g, 0.00353 mol) in

Step
-carbomethoxypropionyl chloride (0.43 mL,

1,2-dichloroethane (5 mL) was added 3
0.00353 mol). The reaction gradually became ho

intermediate 14 (0.5g, 0.00 141 mol) was added to the
xture was cooled to room temperature and

mogeneous. A suspension of

mixture. The orange reaction

: mixture was heated to reflux overnight. The mi

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,
gen was added hydrazine (11.7 mL, 0.242 mmol). The mixture

0.08 mmol) in

DME (5 mL) under nitro
ernight and monitored for disappearance of starting material by

trated in vacuo

was heated to reflux ov
LIPLC. The reaction mixture was cooled to room temperature and concen
to an oil. The product was purified by preparative HPLC to give the product as 2 tan solid
(22% yield). I NMR. (DMSO-dg): 8 2.86 (m,2H), 3.02 (m, 2H), 3.14 {t, 2H), 341 (4,
9H), 3.82 (3, 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), 11.73 (s, 1H); MS (ES): mfe 451
M+

Example 10. The ester intermediate produced in step A Example 9, (110'mg, 0.222 mmol)

dissolved in DMF (3 mL) was placedn a sealed glass reaction tube. Methyl hydrazine
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‘renoved in vacue leaving

83

(35.4 uL, 0.666 mmol) was added to the reaction mixture and the tube was sealed and

°C for 96 h. The mixture was cooled to room emperature and the solvent

heated to 80
removed in vacuo leaving a yellow oil. Water was added to the oil and 2 precipitate

formed that was collected by filtration. The solid was purified by preparative TLC

a gel using 5% methanol/ chloroform to give a tan solid (12%

chromatography on silic
2H), 3.03 (m, 2H), 3.17 (1, 2H),

yield). 'HNMR (DMSO-de): & 250 (1, 2H), 2.86 (m,
3.37 (s, 3H), 3.82 (s, 3H), 4.86 (s, 2H), 6.83 (d, 1H), 6.91 (s, 1¥D), 7.60 (d, 1H), 7.98 (d,
1), 8.19 (d, 1H), 8.27 (s, 1H), 8.41 (s, 1H), 11.8 (s, 1H); MS (ESI): m/e 465 (M+1)",

Example 11. This compound was prepared by a similar method in Example 9 using the
ester from step A (110 mg, 0.259 mmol) and 2-hydroxyethythydrazine (52.6 uL,, 0.777

mmol). The reaction mixture was heated to 100 °C for48 h. The reaction solvent was

an orange oil that was purified by preparative TLC

chromatography on silica gel using 10% methanol/ chloroform to give a yellow solid 38

mg, 30% yield). H NMR (DMSO-dg): 8 2.56 (dd, 2H), 2.85 (dd, 2H), 3.02 (dd, ZH),
3.16 (dd, 2H), 3.67 (dd, 2H), 3.85 (dd, 2H), 3.82 (s, 3H), 4.60 (t, 1H), 4.86 (s, 2H), 6.83
(4, 1H), 6.91 (s, 1H), 7.61 (d, 1H), 7.99 (d, 1H), 8.20 (d, 1XD), 8.26 (s, 1H), 8.41 (s, 1H),
11.79 (s, 1H); MS (ESI: m/e 495 M+1)*

Synthesis of ajdehyde intermediate I-5.
To a suspension of the indenocarbazole intermediate 1-40 (8.0

acetonitrile (300 mL) at room temperature under nitrogen was added ethyl acrylate (4.19
mL, 0.387 mol) followed by 1,8-diazabicyclof5.4.0Jundec-7T-ene (OBU) (1.93mL, 0.013

g, 0.258 mol) in

‘mol). After addition of DBU, the reaction changed colors from orange t0 green. The

reaction mixture was heated to reftux 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 materiat remaining. The reaction mixture was cooled to room

temperature and the solid was collected by filtration. The solid was washed several times

with cold acetonittile and dried in vacuo at 55 °C to yield a light orange solid (548 78%

yield). 'H NMR (DMSO-dg): & 9.72 (1, 3, T =6. 8), 2.87 (m, 2H), 3.89(q,2H,T= 6.8),

AR T o A A i em = o
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4.49 (s, 2H), 4.88 (s, 2H), 4.92 (m, 2H), 7. 29.7.48 (m, 3H), 7.50-7.73 (m, 3H), 7.96 (d,
1H, Y = 7.33), 8.56 (s, 1), 9.47 (d,1H,J=733).Toa wel] stirred suspension of the ester
’ mtermcdlate (10 g, 24.3 mmol) and 1,1~ dichloromethyl methylether (55.6 g, 488 mmol) in
a mixture of methylene chlonde (250 mL) and toluene (40 mL) was added tin{IV) chloride
(95.1 g, 365 mmnol) (1 M solutxon in methylene chloride). After 4.5 h of reaction at room

temperature, the reaction was guenched with agueous 2N HCI (150 mL) and methylene

chloride and toluene were removed under vacuum. To the crude residue, an additional

amount of 2N HCI (350 mL) and ¢- buty]methyl methyl ether (200 mL) was added. The

resulted suspension was further stirred at room temperaturc for 14 h and filtered, washed

with #-butylmethyl methylether.
acetate (125 mL) and tetrahydrofuran (125 mL) and stirred for 14 b at room temperature

filtered and washed with cold ethyl acetate t0 obtain 8.4 g of aldehyde. (79% yield).
2H), 4.65 (s, 2H), 4.92-5.08

The crude matenal was suspended in a mixture of ethyl

then
'HNMR: (DMSO-dg) 8: 0.98 (t, 3HD), 2.92 (t, 2H), 3.88 q
. (m, 4H), 7.25-7.45 (m, 2H), 7.75 (d, 1H), 7.85 (d,15), 8.05 (d, 1H), 8.52 (s, 1ED), 8.69 (s,

1H), 8.95 (s, 1H), 10.18 {s, 1H), MS m/e 439 M+1).

General procedure for cyclic acetals and thioacetal Examples 12-23.

A mixture of intermediate I-5 (0.2 g, 0.45 mmol), the diol or thiol (> 4.5 mmol), p-

0.68 mmol) and amberlyst (1 g)in a mixture of 1-methyl-2-

toluenesulfonic acid (0.13 g, 0.
pymolidinone (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—?»-pyrmhdmone and THF then concentrated. The oily liquid was quenched with

aq. saturated NaHCO; solution and the solid was filtered, washed with water to provide

material, which was purified by silica gel column chromatography to furnish

the cmde
thium

products. The product (1 mmotl) was dissolved in THF (4 mL) and was added li
°C then stirred at room temperature for

ted with ethyl

pure
borohydride (5 mmol) (1M solution in THF) at 0

14 h. The reaction was quenched with aqueous NaHCOs solution and extrac

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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Example 12: 'H NMR, (DMSO-d¢) 8: 1.82-2.00 (m, 2H), 3.42-3.55 (m, 28D, 3.95 (t, 2H),
4.12 (t, 2H), 4.51 (s, 2H), 4.65-4.80 (m, 280, 4.91 (s, 20, 5-90 (s, 28), 7.32-7.45 (m,
2H).7.55-7.70 (m, 2H), 7.80 (d, 1H), 7.98 (s, LFD), 8.58 (5, LD, 948 (d. 1H); MS m/e : 441

(M+1).

Example 13: 'H NMR, (DMSO-dg) §:1.82-1.95 (m, 210), 3.42-3.62 (m, 2H), 3.95 (t, 2H),
4.25-4.39 {d,d, 2K, 4.65 (s, 2HD, 4.63-4.72 (m, 2, 4.89 (s, 2H), 5.72 (s, 1), 7.32-7.55,
(s, 2H), 7.68 (d, 1H), 7.69-7.82 (m, 2H), 7.96 (s, 15D, 8.55 (s, 1HD), 948 (d, 1H); MS m/e

455 (M+1).

Example 14: 'H NMR, (DMSO-ds) & 0.80 (s, 3H), 1.28 (s, 3H), 1.97-2.33 (m, 2H), 3.40-
3:52 (m, 2H), 3.69-3.76 (d,d 4H), 4.55 (s, 2H), 4.73-4.77 (m, 2H), 493 (s, 2H), 5.62 (s,
1H), 7.35-7.45 (m, 2H), 7.62-7.68 (m, 2H), 7.74 (d, 1H), 8.01 (s, IH), 8.51 (s, 16}, 9.51
(d, 1ED); MS m/e 483 (M+1). ‘

Example 15: 'H NMR, (DMSO-dg) 8: 1.19-1.38 (4xd; 61D, 1.96-1.99 (m, 2HD), 3.41-3.53
(m, 2H), 3.82-3.87 (m, 2HD), 4.5 (s, 25, 4.72-4.79 (m, 28D, 4.94 (5, 280, 6.10 (s, 1),
7.35.7.44 (m, 2H]), 7.61-7.68 (m, 28), 7.75 (d, LED), 8.02 (s, 1H), 853 (s, 1H), 931 (¢.

1H); MS m/e 469 (M+1).

Example 16: MS m/e 529 MM+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 w/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 mfe 473 (M+1).
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Example 27: MS m/e 471 (M+1).
Example 28: MS m/e 497 (M-+1)

e 29. To intermediate 1-6 (30mg, 0.07 mmol) in pyndine (0.5 mL) was added O~

Exampl
(tetrahydro-ZH—pyran—2yl)hydroxyla.mine (33 mg, 0.282 mmol, 4eq) and the reaction was

heated to 100 °C overnight. The reaction was concentrated in vacuo,
the product collected and dried at 80 °C. I NMR (400MHz, DMSO) 8.52(1H, s),
84218, 5), 8.17(1H, 5), 7.89(1H, d), 7.81(1EL d), 7.74(1H, &), 6.91(1H, 5), 6.82(1H, d),
5.35(1H, 5), 5.01(1H, t), 4.81(2H, s), 4.68(2H, d), 3.86(6H, m), 3.56(1H, m), 3.30(2H, m),
2.79(2H, m), 1.90(2H, m), 1.68(4H, m) MS m/e 526 M+1)*

stirred with water,

Example 30. The amino methyl intermediate I-7 (50 mg, 0.11 mmoi) was added to a

stirred solution of 10.65 pl cyanogen bromide (0.11 mmol) in dry ether (imL) at -20 °C

containing anhydrous sodium carbonate (23 mg,

ed to warm to 0°C, and excess cyanogen bromide and sodium
rature with

0.22 mmol, 2eq). The mixture is stirred

for 2 hours then allow
then added. The reaction was allowed to warm to room (Cinpe
dissolved in ethyl acetate,

, filtered and evaporated. The

" carbonate were
~ stirring overnight and then concentrated. The residue was

washed with water and brine, dried over magnesium sulfate

sample was dissolved in DMEF, 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. 111 NMR (DMSO-ds) & 8.40(1H, 8), 7.95(1H, s), 7.85(1H, d),
7.72(1H, d), 7.50(1H, d), 7.29(1H, m), 6.90(1 1, 5), 6.75(1H, &), 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(6F, d) MS mle =

481 (M+1)

Fxample 31.Toa stirred solution of intermediate 1-8 (3.46 g, 7.1 mmol) in DME (30 mL)
under nitrogen was added vinyl tributyltin (3.11 mL, 0.0 13 mol) and
dichlorobis(uiphenylphosphine)—palladium (0.49 g, 0.00071 mol). The mixture was
heated at reflux overnight then cooled {0 room temperature, filtered through celite and

concentrated i vacuo to a dark oil.  This oil was triturated with ether and the resulting
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precipitate was collected and purified by flash chromatography on silica gel using hexane/

ethyl acetate (1:1) then ethyl acetate (100%) to give & yellow solid (2.3 g, 63% yield). MS

(ESI): m/e 515 (M+1)*. To a stirred solution of this product (0.44 g, 0.855 mmo}) in THF

(10 mL) at room temperature under nitrogen was added osmium tetroxide 8.55 mL, 0.855

mmol, 0.1 M solution) and pyridine (0.55 ml: 6.84 mmol). The reaction mixture was

stimred at room temperature ovemnight. The mixture was diluted with methylene chloride

and washed with aqueous sodium bicarbonate solution. The organic phase was dried-over

magnesium sulfate, filtered, and concentrated in vacuo to a yellow solid which was

purified by flash chromafography on silica gel to give a yellow solid (0.33 g, 72% yield).

MS (EST): m/e 549 M+1)". To astirred suspension of this diol (83 mg, 0.151 mmol) m
benzene (8 mL) was added 1,1’—carbony1diimidazole (48.9 mg, 0.302 mmol). The

reaction mixture was heated at reffux ovemight then cooled to room temperature. The

solvent was removed in vacuo to give 2 tan solid that was triturated with water and

collected by fltration. The solid was purified by preparative TL.C chromatography on

silica gel using 5% methanol/ chloroform to give a light tan solid (25% yield). HNMR

(DMSO0-dg): & 2.73 (m, 2H), 3.25 (m, 4H), 3.82 (s, 3H), 3.85 (w, 2H), 4.35 (s, 2H), 4.64
(t, 1H), 4.75 (s, 2H), 4.94 (¢, 16, 6.11 (t, 1H), 6.82 {d, 1H), 6.89 (s, 1H), 7.15 (d, 31D,
7.63 (d, 1H), 7.82 (d, 1H), 7.90(d, 15D, 8.12 (s, 1ED, 8.46 (s, 1), MS (ESI): m/e 575

QVE+1), 597 (M+Na)".

Example 32. To a stirred suspension of alurminum chloride (0.23 g, 1.76 mmol) in 1,2~

dichloroethane (5 mL) at room temperature under nitrogen was added 3-

oxabicyclo[S.l.0]hexane—2,4—dione (0.19 g, 1.76 mmol} in 1,2-dichloroethane (3 mL).

The mixfure gradually became homogeneous and a suspension of I-4 (0.25 g, 0.705 mmol)

in 1,2-dichloroethane (3 mL) 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 oC for an additional hour. The

mixture was poured over ice and concentrated HC1 was added. The resalting 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). "H NMR

OMSO-dg): 8 1.24 (m, 15D, 1.58 (m, 1H), 2.31 (m, IH), 241 (m, 15D), 2.86 (m, 2H), 3.03
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(m, 2H), 3.82 (5, 3H), 4.86 (g, 2D, 6.83 (d, IHD, 6.92 (5, 1ED, 7.62 (d, 1H), 8.13 (d, 1ED),
820 (d, 1H), 8.45 (s, 1HD), 8.62 (s, 1E0), 12.02 (s, 1ED; MS (BSI: mfe 467 (M+1)", 489

(M-+Na)".

Examples 33-36 were prepared using the general method of Example 32.

Example 33. MS (ESI): m/e 467 (M+1)*
Example 34. MS (ESI): m/e 407 VD"
Example 35. MS (ESI): m/e 479 (M+1)"
Example 36. MS (ESD: /e 505 (M+1)"

Example 37. This compound was prepared by sodium borohydride reduction of Example

36. MS (ES) m/e 439 v+

le 38. This compound was prepared by treating Example 37 with TFA and
triethylsilane in CH,Clz. MS (ESD mfe 423 M+1).

‘Example 39: Bromo intermediate I-9 (68 mg, 0.139 mmol), tributylstannyl dioxene (104

ne)palladivm dichloride (5 mg) were combined

in 2 mL anhydrous N. 'N-dimethylformamide and heated at 80 °C for 16 h. The mixture

to 700 mg silica and applied to 2 bed of silica. Medium pressure

was concentrated on
3% methanol:dichloromethane afforded

liquid chromatography employing a gradient of 1
47 mg of a yellow solid. NMR (DMSO-dg) 8 9.55 (d, 1H), 8.6 (s, 1H), 7.95 (5. 1H), 7. 6-

7.75 (m,3H) 7.3-7.45 (m, 2H), 7.05 (5, 1H), 5.0 s, 2ED), 4.75 (¢, 2HD, 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 concenirated to approximately 5 mi. 10 mL water was added

and the solution was cooled to 0 °C and the product collected by fi filtration. The white-

yellow solid was washed with water and dried in vacuo 0 afford 28 mg of the product.

NMR (DMSO-dg) 8 9.5 (d, 1H), 8.6 (5, 1H), 7.95 5, 1), 7.6-7.75 (i, 3H), 7.35-1.5 (m,
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2FD), 7.05 (s, 1H), 5.0 (s, 2H), 4.8 (brs, 2H), 4.6 {5, 2H), 4.35 (br s, 2H), 4.17 (br s, 2H),
3.53 (brs, 2H), 2.0 {m, 2H).

Example 41. In a sealed reaction tube, bromo intermediate I-10 (50 mg, 0.109 mmol) in

DMF (I mL) was added bis(triphenylphosphine)paliadium(]l) chloride (4 mg, 0.005

mmol, 5 moi%) and 2-(tributylstannyl)-3 6-dihydro-[1,4]-dioxin (82 mg, 0.218 mmol) and

heated to 90 °C overnight. The DMF was removed at reduced pressure and the residue

dissolved in ethyl acetate, {vashed with sodium bicarbonate, brine, and then dried over

magnesium sulfate. The drying agent was removed by filtration and the solvent

evaporated. The product was purified by chromatography on silica gel using ethyl

acetate/hexanes (70% increasing to 100% ethyl acetate). The fractions containing product

were concentrated and the solid obtained was dried at 80 oC* for 12 hours. MS m/e 467

(m+1)*.

Example 42. This compound was prepared in the same manner as Example 41 using
bromo intermediate I-11. "H NMR (DMSO-dg) 1 1.90(1H, s), 9.22(1H, d), 8.41(1H, s),
7.92(1H, m), 7.53(2H, s), 7.28(1H, 5), 6.98(2H, m), 4.92(2H, 5), 4.30(2H, m), 4.10(4H,

- m), 3.89(3H, ). MS m/e 425 @m+1)",

Example 43. To intermediate I-12 (100 mg) in DMF (1 mL) was added palladiom
hydroxide (5 mg) and one drop of concentrated HC1. The reaction mixture was
hydrogenated on a Parr apparatus 2t 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 ML)

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

intermediate I-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 Qvi+1)".
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Example 46-48 were prepared from Example 45 by treatment with the appropriate

electrophile.
Example 46. MS m/e 452 (M+1)".
Example 47. MS m/e 530 ™M+
fixample 48. MS m/e 559 (M+1)".
Example 49.

Step A: To a well-stirred suspension of intermediate I-13 (4.4 g, 11.9 mmol} in a

mixture of I-methyl-2-pyrrolidinone (51 mL) and methylene chloride (51 mL) were added

sequentially triethylamine (2.99 g, 29.6 mmol), a catalytic amount of
acetic anhydride (3.04 g, 29.8 mmol) at reom

4-(dimethylemino)pyridine (0.2 g) and
the reaction was quenched with water

temperature, After 16 hours atroom terperature,
hylene chloride was removed under vacuum. The solid was filtered,

(150 mL) and the met
washed with water and dried to provide product (4.5 g, 90% yield). TH NMR, (DMSO-dg)
28D), 4.75-4.87 (m, 2H),

§: 2.01 (s, 3H), 2.06-2.18 (m, 2H), 4.06-4.16 (=, 2H), 4,51 (s,
4.92 (s, 27), 7.27-1.78 (m, 6H), 8.00 (d, 1H), 8.54 (s, 1), 9.51 (d, 2H).
Step B: To a well stirred suspension of the product from step A (0.5 g, 1.21 mmol)

and 1,1-dichloromethyl methylether (1.39 &, 12.19 mmol) in a mixture of methylene

chloride {42 mL) and toluene (5 mL) was added in(IV) chloride (2.37 g, 9,11 mmol), (1

M solution in methylene chloride) at room temperature. The reaction was further stirred at

room ternperature for 4 h and at 50 °C for 45 min., then quenched the reaction at room

temperature with agueous 9N HC1 (25 mL). Methylene chioride was removed under
vacuum and the aqueous layer was tritarated with ¢-butylmethyl methyl ether (30 mL) at
room temperature for 14 h. The solid was filtered, washed with water and t-butylmethyl
methyl ether then dried {o obtain the crude product, which was triturated with z-
butylmethyl methyl ether (20 mL) to afford product, (0.43 g, 81% yield,). TH NMR,
(DMSO-dg) *8: 2.00 (s, 3H), 2.15-2.27 (m, 26), 4.10-4.16 (m, 2, 4.48 (s, 2H), 4.76-4.90
(m, 2H), 4.95 (s, 2H), 7.33-7.45 (m, 2H), 7.64 (4, 11, 7.89 (d, 1H), 8.04 (d, 1H), 8.51 (s,
1H), 8.64 (s, 1H), 9.51 (d, 1H), 10.11 (s, 15); MS: m/e 439 (M+1).

Step C: A mixture of the product from step B (0.7 g, 1.6 mmol), N-

methylhydroxylamine. HC1 (1.06 g, 12.7 mmol), and sodium carbonate (1.18g,11.1
°C for 18h. The reaction

smol) in 1-methyl-2-pyrrolidinone (13 ml) was heated to 80
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solid was filtered, washed with diethyl ether and dried to provide

82

26

was quenched with water (80 mlL) at room ternperature and the solid was filtered, washed

with water and dried to obtain product (0.68 g, 91% yield)- 1 NMR, (DMSO-ds) &: 2.01

(s, 3H), 2.18-2.50 (m, 2H), 3.82 (s, 3H), 4.10-4.13 (m, 250), 4.53 (s, 2H) 4.78-4.79 (m,
2H), 4.91 (s, 2H), 7.39-7.44 (m, 2ED), 7 66-7.68 (d, 1), 7.79 (4, 1H), 8.00 (s, 1H), 8.31 (4,

iH), 8.59 (s, 1H), 9.16 (s, 11D, 9.50-9.52 (d, 1H); MS mfe 468 QM+1).
g, 0.21 mmol) and allyl acetate

for 20 h and the allyl

acetate was removed under vacuum. The reaction was quenched with water (74 mL) and
de the crude product, which

Step D: A mixture of the product from step C (0.1
(4 mL) in 1-methyl-2-pyrrolidinone (1.5 mL) was heated to 100°C

the solid was filtered, washed with water, then dried to provi
was triturated with a mixture of tetrahydrofuran (1 mL) and diethyl ether (20 mL}) to

furnish Example 49 (0.08 g, 66% yield); MS m/e 568 (M+1).

Example 50: Toa well stirred solution of Example 49 (0.195g,0.34 ramol) in

(1 mL) was added methanolic ammonia (25 mL) then heated to 80 °C for
~2 L and ethyl ether was added slowly. The
Example. 50 (89 mg,

tetrahydrofuran
14 h. ‘The reaction-was concentrated to

53% yield); MS m/e 484 M+1).

from step C, Example 49 (0.171 g, 0.364 mmol)

Example 51: A mixture of the product
°C for 14

and acrylonitrile (5 mL} in l—methyl-zupyrrolidinone (1 ml.) was heated to 100

h. Acrylonitrile was removed under vacuum and the crude product was purified by silica
79% yield). The

gel column chromatography t0 obtain the required product (0.150 g,
product was suspended in tetrahydrofuran (2 mL}) and treated with methanolic ammonia
(15 L) 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 cbtain product (23

mg, 18% yield). MS: m/e 479 (M+1).

General procedure for Examples 52-53.

A mixture of phenol intermediate 1-14 (005 mmol.), isocyanate {0.05 inmo]),

cesium hydrogen catbonate (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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ethyl acetate and 3N HCL. The ethyl acetate was removed by evaporation and the aqueous

solution was decanted from the solid. The residue was rriturated with methanol and the

product collected.

Example 52. (79%) MS m/e 546 (M+1); "HNMR (DMSO-de) 11.60 (s, 1H), 8.34 (s, 1D,
8.16 (d, 150, 7.80 (1, 1ED, 7.59 (s, 1ED), 7.52 (d, 1FD, 7.34 (m, 1), 7.26 (m, H), 7.19 (m,
H), 4.76 (s, 2ED, 4.68 (m, 1H), 3.00 (m, 250, 2.83 (¢, 4D, 2,66 (t, 2H), 1.31 (d, 6H.

Exanple 53. MS m/e 511 (Mi+1); "H NMR (DMSO-de) 11.61 (s, 1H), 8.33 (s, 1), 830 (¢,
15, 8.16 (d, 1H), 7.67 (s, 1H), 7.57 (d, 1H), 7-50 (4, 1), 733 (d, 2H), 7.19 (d, 2H), 6.86
(s, 1H), 6.78 (d, TH), 4.77 (s, 25, 4.69 (m, 1¥), 4.28 (¢, 259, 4.18 (d, 1K), 3.00 (¢, 2H),

2.82 (t, 2H), 1.31 (d, 6H).

Synthesis of amine intermediate I-15: To a stirred suspension of bromo-intermediate 1-8

(2.44 g, 6.27 mmol) in benzene (180 L)y NMEP (15 mL) was added p-toluenesulfonic

acid (1.19 g, 6.27 mmol) and 4,4’ -dimethoxybenzhydrol (1.84 g, 7.5 mmol). The reaction

mixture was heated to reflux for 18 h then cooled to room temperature. The reaction

solvent was removed in vacuo. The solid was dissolved in ethyl acetate and washed with

sodium bicarbonate, water and brine. The organic phase was dried over magnesium

sulfate, filtered and concentrated in vacuo to give the product (4.44 ). The product (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 mLy).

Carbon monoxide was added and the tube was sealed and heated to 150 °C. After4h,

al carbon monoxide was added and the mixture continued to be heated. Th

addition
ed one more time. Aftera total reaction time of 24 h, the mixture was cooled to

th THF and the

is was

repeat
room temperature and filtered through celite. The celite was washed wi

filtrate concentrated in vacuo. The solid was purified by ftash chromato

gel to give product.

Preparation of acid: Toa stirred solution of ester (1 eg
reaction mixture was heated

graphy on silica

uiv.) at room temperature

was added lithium hydroxide (3 equiv.} in one portion. The

to 60 °C for 48 h. The mixture was cooled fo room temperature, dilated with ethyl acetate,
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and washed with 10% HCI and water. The organic phase was dried over magnesium

sulfate, filtered and concentrated in vacuo product. MS (ESD: mie 687 @+D)". Toa

stirred solution of acid (1 equiv.) in benzene was added triethylamine (1.96 equiv.)

followed by diphenylphosphoryl azide (2 equiv.). The reaction mixture was heated to
reflux for 3 h. The amine (2 mL) was added and the mixture cooled to room temperature.

Jvent was removed in vacuo leaving an oil. The material was purified by
to give I-

The reaction 0.

preparative plate chromatography on silica gel using 5% methanol/chloroform

16. Debenzylation was accomplished using palladium hydroxide in methanol with

catalytic concentrated HCl under 50 psi hydrogen for 48-96 h to give intermediate I-15.

Examples 54-58 were prepared using intermediates I-15 or I-16.

Example 54. (71% yield) I NMR (DMSO-dg): & 1.2-1.35 (m, 5H), 1.57 (m, 1H), 1.73
(m, 2H), 1.86 (,. 2H), 2.82 (m, 2H), 3.50 (m, 2H), 3.84 (m, SH), 4.64 (m, 2H),4.73 (s,
2H), 6.06 (m, 1H), 6.80 (d, 1), 6.89 (s, 11D, 7.41 (4, 1H), 7.58 (4, 1H), 7.91 (¢, 1H), 8.08

(s, 1H), 8.32 (d, 2H).

Example 5. (92% yield) ' NMR (DMSO-dg): 8 275 (, 2F), 3.30 (m, 2D, 3.75 (s,
6H), 3.80 (m, 25D, 3.81 (s, 3ED, 4.30 (d, 2HD), 435 (s, 2ED, 4.62 (s, 28D, 4.78 (m, 28D, 6.26
(s, TED, 339 (s, 1HD, 6.49 (i, 1H), 6.69 (s, 1ED, 6.82(¢, 11D, 6.90 (s, 1H), 6.95 (d, 41),
701 (oo, 250, 7.14 (d, 3H), 7.19 (d, 48D, 7.58 (m, 2H), 7.73 (s, 1H), 7.90 (4, 1), 848 s,

1H).
Example 56. MS (BST) m/e 630 a0

Exaimple 57. (52% yield) "HNMR (DMSO-d): 8, 2.75 (s, 2H), 3.74 (s, 6H), 329 (m,
2H), 3.82 (s, SH), 3.84 (m, 25D, 4.36 (5, 21D, 4.65 (s, 2H), 4.83 (m, 28), 6.70 (5, 1H), 6.84
(d. TH), 6.91 (s, 1H), 6.96 (d, 4K, 7.01 (m, 2H), 7.15 (m, 41D, 7.22 (4, 48, 732 (. 1HD),
7.67 (s, 15D, 7.70 (d, TED, 7.80 (d, 1H), 7.91 (d, 15, 8.04 (5, 1H), 10.1 (5, 1H).



General Procedure for Exanples 1-3. To a suspension of the diol
internediate I-1 (1 equivalent) in either the appropriate alcohol, or the
appropriate alcohol with either nethylene chloride or chloroform at room
tenperature in a reaction tube was slowy added trifluoroacetic anhydride
(1-2 equiv). The tube was flushed with nitrogen and sealed tightly. The

m xture was stirred at roomtenperature for 1-2 hours then heated to 80C
for 2-60 h and nonitored for disappearance of starting material by BPLC
Upon conpl etion the reaction was all c®ed to cool to roomtenperature,
concentrated and worked up by either triturating the residue with ether or
collecting the resulting precipitate by filtration or extraction of the
product fromthe reaction mxture with a suitable &éﬁﬁ quﬁ% nt The

S(r)ll id |tor odulg}gam\g}@‘ggpﬁ%ht &mp&oiw sol&E(SE%ltwm)atHHg%\ﬂl\ﬂ AL m;éa;sﬂ I
chromat ogr a on sili PER4 se
zg(iit ate gncﬂp %ﬁg) éﬁ?g‘ﬁp%q'@ %L%%gz[@ 50 (I dﬁ? l%lllnp\s/( %ﬁgg%g(ggﬁ NEO 87y(t
), 1.50 %121}1)16993(5(@ 250 (d, 3E18-8¢ (4. 1HRIB)L> (3 (s,
o11). 7 01 mn%é 20041 (o, 111) o 47 (0 111): W ( (/m)lié)g (KA?61§"‘
, 7. s , 9. , ; rn/e
Exampl e 2. 111 NW.R (DVBO-d6): 60.89 (d, 611), 1.47 (m 211), 1.70 (m IH),
1.96 (m 211 3.52 4 n8do1l,s, 2E1 4,77 (m 211),
4.93 Es 2F§)Zmle45é %H}‘X“fﬂ%‘)’““?ﬁﬁ% %&%%%}g,ﬁ gé{ 02[;4131; 794 dl(ng( 111) )
8.58 (s, 11fdibShufifietccotdhEl]2 STMBE, (OrﬁOéym@g 9 mg fg
DVBO- c16 ; o3, (505 stumbl) RI10 L3 Btenem 111
g84 (m )21!1“0“&?%%4{‘]55’%%‘%0““‘%9%%‘(%1 211%1 79;€mbﬁ%) 95n€s 2113
7.28-7.48 (m,reﬁlias)undefaﬁem(fcrn@m hvreeﬁw? 8%)“‘(’% i‘lf 96 s, 111), 7.60 °
(s, 111), 9 UOS 11,_, e}[ wlt}yl@l—ééﬁ ﬁlterédQ&owicmlané me@ﬁeﬁaﬁi@ fiod for

Exanpl es 4-8 tirred sus, eodi ol 1-1
(0.150 g, OsoBfEnmﬂagdm):eﬂtIﬁthFl WE‘W&N‘W&WP‘&‘E‘%‘/ pErr %B%ﬁqgﬁg

sequent i al I‘%IB’ i ggg‘eg% biasa As mgctmmf(u@ &s%nch—ﬂmorez? HFeligin éﬁ' N- net hyl

nmor phol i ne nuno| Ridat pheare. The
resul t ed su@p@n@h)@ﬁ’ A AN f"HPI“Pf’(—?%‘ ﬁ?QhSW H‘?enlrégg(%ﬁogﬁg%r at uﬁg% 2 h and the

| ow boi | i ngys5Qh A A mﬁﬁufcejﬂﬁyﬁdemdﬂamv@@a(ﬁﬁl& spended in

70 rnL of acetonitril v @%g@m;ﬁdﬂﬁﬁiﬂ hen
refl uxed fdﬂg)ﬂBlﬁn&ﬁ?f%ﬁ@?ﬁ#]ﬁﬁé?%gﬁﬁdﬁozedg under vacuymerThe crude
'O

mat eri al  was,ippEahfogl weekat rioxt tamperagspre e @PFH“’R/@’G‘T—F"‘(’TWEG gt 7 nL) and

treated with 10 niL of 0. 5 |ag§|ﬁlgfsolba,@5&lceﬂm%@-hffofm5mact| on
i xt ure wast&P ‘r"’g’étdvaéfe °5%m'\ﬂtf§?r£b%grnature for 1 h and the |ow boiling

sol vent s m%e%ymﬁﬁumetem\}é%umﬁ%ﬁr{%ﬁhe reaction mxture was quenched
wth water. The solid was filtered, washed with water and dried to provide

the crude solid. The crude materijal ur i c@l umm
chr omat ogr dptanplesiony mige/ehirermedigds h%@ﬁg mg, Bﬂgpmg%l)%hé LésRAxatbo

(88 mg, 1.1eq}in 2.0 ml. of CH3CN was added cyclopentyl bromide (8.0 uL, 2.0 €q.}

under Np. After stirred at 70 °C for 24 hours, the mixiure was diluted with CHzClz and

filtered through celite and conc
CH,Cl,/McOH afforded the product (4.0 mg, 23%); MS: 467 m/e (M+1)".

entrated. Purification by preparative TLC plate with

General Methods for Synthesis of Exarnples 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 eg) and 20

mg of 4A sieves in 2.0 mL of CHECN was added the appropriate alkyl bromide or alkyl

iodide under Ny 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



~chloride to obtain pure product. 86 Exanple 4. IH NVR (CD3)2S0 8:

. 1.86-1.99 (m 211), 2.0-2.46 (mm 411), 3.15 (t, 211), 3.35-3.47 (m 211),
"4 45-4.52 (m 411), 4.71-4.73 (m 211), 4.88 (s, 2H), 7.30-7.41 (m 311),
7.62-7.69 (m 2H) 7 82 (s, 1111 8.55 (s, 111), 9.46 (d, 111); MS: nk 466
(Mr1). Exanple 5. |H NNIR (CD3)2S0 8: 1.68 (br s, 411), 1.90-1.92 (m 211),
2.11-2.14 (in, 211), 3.09-3.22 (m 211) 340-3.47 (in, 211), 430 (s, 1H),
4.65-4.74 (m 411), 4.87 (s, 211), 7.32- 7.41 (in, 311), 7.61-7.68 (in,
211), 7.81 (s, 111), 8.53 (s, 111), 91¥6 (d, 111); MS: nie 480 (Ml).

Exanple 6. 1l NVR (CD3)2S0 5: 1.91-193 (m 211), 3.42-3.46 (in, 2H), 4.50
(s, 211), 4.69-4.74 (m 211), 4.88 (s, 211), 5.70 (s 211), 7 32-7.41 (m
211), 7.57-7.63 (m 211), 7.73 (d, 111), 8.14 (s, %’j" acrn% 1%11) 9. 26
(s, 111), 9,48k Ges a{mieh,wiﬂszﬂelo@ﬁwash&qwﬂ}m%ﬁﬁﬁ‘% T e sol ution

of ethanolamne (43.9 uL, 0. Mog“&uﬂfomﬁl)ﬂvmgiaa’ddi@dttsodl um
hydri de (17P@ﬁ§“°@bwg’%?ﬁ8?ﬂ¥ggo5)ﬁq ttg]rlr%erature under nitrogen. The

reaction még%treg Shhdig ed for 1 hour and a solution of ester internediate
1-2 (166 3 mnol) in THFE (4 m) was added. The m xture was stirred
at room tenperature overnight. The m xture was enched i

extract ed whjd, Juas: hwd ﬁﬁﬂtﬁ&b@ydﬂm'mmmgh@@%nglﬁaﬂ%ﬁ%?m dg}b%rgﬁngé) The

organi ¢ phase was dri over @ b@mideidr todidedpdeald #&Hcent r at ed
in vacuo t olggQalgof ﬁf&éwafg %%‘%ﬁéﬁaﬁ% due vas e ﬁ&,ﬂédvvﬁ%tﬁgdi@t hyl ene

chl ori de an%&ﬁ&bﬁé’wis%ﬁeﬁtﬁ@r%ﬁfocé"r Bahepss. heimHYI® "ERMOr 1 de (70° 9 uL, 0.972
nunol ) was sl ow ‘?‘bfg Selies m%%%c%&rat@@h@‘réﬁdué ﬁaé]ﬂluadmth%@u@ﬁ’g’@s’i‘eﬁi col or

and was war r%ﬁfe enperature ftor 1. i faries di | uted
with ethyl agﬁtvad:@anmdederwesmé@“gﬁfa ﬁﬁfjcf“téqnsui'é%g%@h soliﬁd pot assi um

carbonate to Rt éﬁgﬁ H/REcRE hiRdrhid tBe ddsiralprédortred and was col | ected by
filtration &Rd ﬁ? qfnl preparative TLC on silica gel u5| ng 10%

met hanol / chl oroformto g| ve a yellow sh-tan solid é} 0%)5| el d).

| HNVR ( DVBO, d6) f% oéﬁﬁ&myﬁmﬁﬁmﬁmgﬂﬂnmywﬂeo zmégmnﬁi% 700 (t,
211), 4.45 : 4. 84 (s 3 Ju}a{c@maﬂ):(ﬂx,oiﬁrat):; 8.19 (d,
111), 8.39 @sdwﬁgmpMﬂﬂpuwpwﬁﬁm “)ﬁﬁﬁ‘ﬂgg rate 424 (ML) +,

After the mixture W at room

was added the appropriate alkyl bromide under N.
entrated and the residue was

teraperature for 14-72 hours, the reaction mixture was conc

washed with water and dried over magnesium sulfate. Purification by preparative TLC

plate with CH,Cl/MeOH or crystallization afforded the desired product.

Example 61. Method A; phenol I-18 and cyclopentyl bromide; 14 hr; preparative TLC

(10% MeOH in CHCl); yield 10%; MS: mfe 453 mfe QM+1)"

Example 62. Method A; phenol I-18 and cyclohexyl iodide; 40 hr; preparative TLC (10%

 MeOH in CH,Cly); yield 10%; MS: mie 467 m/e (M+1),
18 and 3-bromocyclohexene; 48 hr at 80 °C; preparative

Example 63. Method B; phenol I- ;
m/e 487 mfe (M+Na)".

TLC (10% MeOH in CH,CLy); vield 19%; MS:

Example 64. Method A phenol I-18 and dimethy! bromomalonate; 48 hr at 80 °C;

preparative TLC (10% MeOH in CH,Cly); yield 18%; MS: mle 537 /e (M+Na)",



87 Exanple 8. 3-brono internediate 1-3 (0.224 g), ethyl acrylate (170 ulL),
Pd(nmacetate (3.5 ng), tri(0)tol ylphosphine (18.6 ng), and TEA (0.3 L) in
dry DMF (3 2 nL) were heated to 90.C for 21 h. The grey col ored powder
that fornmed was collected and diluted with nethylene chloride (15 ni),
washed with 2%citric acid and NaCl solution and dried. Evaporation of the
sol vent gave a dark brown gum triturating gave an orange solid. 111 NMR
showed the product. The vinyl ester internediate (120 ng) -was m xed with 60
uL of hydrazine, in 200 uL of ethand and heated to 70 C for 3 h. The brown
gum obt ai ned was diluted with ethyl acetate. A dark col ored gumt hat
settled out was discarded. The ethyl acetate solution was evaporated and a

foany solid was obtained. The EPLC showed f he s £ 20f £#86@r oduct; M5
m e 453 (Minple ExBiotibdAgphenol I-18 am} 4-Bromo-Iy -dxsmg%ﬁ?eﬁ{éﬁ 'suspensi on of

al um num chl ori de. (Q. in OA3E3; YBld)3%; MSl pZe Hiloke 606t hane (5 m) was
added 3-ca1|’f5\?5"|‘?é1tvﬁgf'<§gbgiap?%%%mgh o-r%l’de (0.43 niL, 0.00353 Si). The reaction
gradual | y becane honpbgeneous. A suspension of i nternggig{gg %4@%8 59,

0. 00141 o)) s_added J gt AT Theo adandepenobepitsh: re was
heated to ?@Fr}\%éﬁga\‘)grﬁﬁrﬁ&?ﬁﬁ%e m xtzﬁer:rg)_wa@dp_g(ool )%(géb%)rpl@mggqmger ature and
poured oveso % prepaative GHEEHI% MeOF ipSF ek Y§§add ™ The ‘'m Xture stirred for 30
nm and th N teslaymiigadNari on (0.52 g, 79%yield).

Step B. Togﬁ"%gat)i’%%%ﬁ?sgfz??’%n of the product fromstep A (40 ng, 0.08 mmol)
in AKE (5 niL) under nitrogen was added hydrazine (11.7 ni, 0.242 nunol).
The ni xt ur V\B.?e &e@% ggdntegm;sgédsjéﬁopé&ﬁxﬁfﬂugxhhlo&ﬂﬂ(%rﬁ,@-%?%d\“@d}l di sappear ance
of startingateria HPLC, The reacti,0n 414! Hefholsopiagi dibriti® room

t enper at ur methyieherbledénBraleade FPEEL0" 10 an oi1. The product was purified
by pr epar af \6_5 n%%&b@%trﬂ)lgi‘l‘h@ ﬁh&emaddﬂmbew&dlwaeﬂgﬁisi%‘fﬁ%eyu eld). IH NKR
( DVBO- d6) : § 86 (m 2H) g,.o%%]f;,)ll)z_digm%eé.sne(zﬁql)wasaa.dddd.(Ithp 211), 3.82
(s, 311), ofigsmfediated 303328008 MOly{H)»<FHgT (s,111§1, 7..@%3 d, 111), 7.94
(d, 111), BihQe (veh heated )refitB REmigst. Adtiitionalgedatingagert y157"Y10786 (s, 10),
11.78 (s, 1i1); M5 D inle 4 WA ghet hedmd@ B hditibbal 3 Fhthe guxtese ‘

i nt er medi aI@Mﬁ&éﬁ?Pﬁh%fegcgoﬁx%%ﬁe N (%10 @“1 o\%rfc%%oﬁdt‘:ﬂ@itéd di ssol ved
i n.D1VI E (RagtopledviSrogh sompelratire. &hs sFeeh HFIESVPERETT on u’b_e.%l%e'ﬁﬁ k(%:l
hydrazine :88 (35.4 ulL ;P hdth chmbgied Tie nikierervesd 84TTEA° ™kt ur e and
the tube mﬁ%l’g%aﬂﬁgedlagor?ﬁw%ggtg‘gté to 8 m{;d%ire 98, Moo B Mitdidigd Was cool ed to
r 00m t enpemiiuts ereamdrattdwith meEHens ROVALHE Teavi ng ay |l ow oil.

Wat er was %%dengmgegﬁ‘ggwqg bive B thn BolRT (O (3 T8% Bkl FreaPirRAT Wee °tBf| ect ed by

filtration: was purified .b i 46y Thedadabd REREOQgr aphy on
silica ge|aumsq':@w%MQM&&-W7&W®rIB¥#r’§M4%§q% tan solid (12%yield).

| H NVR (DA@MMQ&- 18 6 20050344 mmalfin on2 peGiog.nTheanixjure wasgamed AL IOy 3717 (t,
211), 3.37 ?S 15 582 (s, 31%2,1eLIwa%greqﬁwecl?&ﬁ)addiﬁorﬁﬁwitd,WGii‘iéeﬂ 6.91 (s,
1), 7 oot 2 g gy ipoted s RirtengPadh s L1
11.8 (s, ' > iRSksulting preeipdBSwas\geilpcke - 1T I'S conpound was

pr epar ed %%the%ﬁ | ar rretnhotclivei %t%g?@t@g%hysh&gciéwuwﬁbmﬁmmfst ep A (110
mg, O.259 m%plysh%ﬂfﬁi"ﬁ?ﬁy roxfe ygdydr%%tgﬁolﬁi%ﬁ%gg%% }ﬁelg)q,lsmml ). The
reacti on nNipt bfosn Wethe hevalopits savepbyeidmg2 . eacti on sol vent was
removed i "Bt e 150, P8. A QIRHERuilnl of kR PkevitaS poduck {25amg. BP4¥r epar ati ve TLC

in THF (6 mL) under nitrogen was added sodium hydride (5 mg, 0.125 mmol) in

°C initially then was warmed to room

mimaol)
one portion. The mixture was stirred at 0
xture was diluted with dichloromethane and washed

temperature. The yellow reaction mi
ated

i i enir
with water. The organic layer was dried over magnesium sulfate, filtered and conc

in vacuo to a light yellow solid. The solid was purified by prep 1
\/ chloroform (12.6 mg, 53% yield). H NMR

2.64 (s, SH), 2.77 (m, 3H),2.79 (m,

arative plate

chromatography developed in 5% methano
(CDCl): §0.93 (m, 2D, 2.16 (1, 2H), 2.38 (m, 1H),



chromat ography on silica gel using 10% net hanol/ chloroformto give a
yellow solid (38 ng, 30%vyield). Il NVR (DM5SO d6): 82.56 (dd, 211), 2.85
(dd, 211), 3.02 (dd, 211), 3.16 (dd, 211), 3.67 (dd, 211), 3.85 (dd, 211),
3.82 (s, 311), 4.69 (t, 111), 4.86 (s, 211), 6.83 (d, 111), 6.91 (s, 111),
7.61 (d, 111), 7.99 (d, 111), 8.20 (d, 1H), 8.26 (s, 1H), 8.41 (s, 111),
11.79 (s, 111); Ms (HSI): ink 495 (MEI). Synthesis of al dehyde '

i nternedi ate 1-5. To a suspension of the indenocarbazol e internediate
1-40 (8.0 g, 0.258 nol) in acetonitriipz (300 mM..) at roomtenperature
under nitrogen was added ethyl acrylate (4.19 inla, 0.387 nol) followed by
1, 8-di azabi cycl o[ 5. 4. 0j undec-7-ene (D13U) (1.93nL, 0.013 nol). After
addition of DBU, the reaction changed col ors fron1orﬁﬁg§ to en. The
reaction ma;bu_.;@ wessn hesxt e RE) 4. E 2, GKD, A6 Rght- 5?8 i ned

het er ogeneous t hroughaout th I @ACHM nﬁflse‘ba\mﬁ)’dark in
color. A sridd Gd.qfSi ?éggs\/é}g)e %éﬁr&?§ l(r%gandqutmﬁ:g sgl id was col |l ected

by filtration. Ili NVR of the sanple showed no starting material remaining.
The reaction 4 xture was cqQoled.to r atlwaqmadn:ij tie solid was

col | ect ed B@Kafnplﬁ@atfqacﬁ‘isf’e‘?ﬂ%“%fgfuna V\n/ggmv\%agggf sever&l nﬂ%s h cold
acetonitri I?q Ednil)Rvaéagadda, ZadimbByISgons a?‘i“@l“ﬂe 16; B ge solid
(5.4 g, 789 yleld IHN of, &£ fnle é’cﬂalﬂ—!ﬂ(ﬂﬂ@&*@ 2.87 (m
211) 3.89 ’](}q,mj@tflf\ﬁj_asstlr@ IJBNS fgﬁ%"sus%;%l 4. gnélaéﬁé t%:lfl) Cg ?}?01 in, 211),
7.29-7. 48 (ﬂﬁoﬁﬂnla)z.dxzhl&eetzmmurmw@a@)ded 7Thgen>(tafe“f ateg 1707 @% 0y 356 (s,
111), 9.47 (d, 111 7 douivl) vk dlies BgiiBn@ROMCdfo tehe est er

i nt er medi atb@th(oy htzdif‘d?c’ﬁ%bhla&%&gmv\? éluchl or onEt hyl I{’%}Eﬁé S&k. (55.6 g,
488 NUNOl ) Hefre@foi ki Uhereaftiomptitiyieaveecaaiiddp ogw (BRFAIHE uene (40 i)

was added t ‘;L&r"{g @\ﬂ%g gcgfz ,,g@,rvcﬁéd&ed%d 36Rcipkand fhrrfdd. Mhe szétldmai» mﬂecrw Biet hyl ene

chl ori de). eaction at ro r i on was
guenched V\Ilﬁ}ﬁatﬁﬂlﬂ@glusa MMI(UQEE§5%_WGI%B&?W%%§ or ri?easgﬁg&tol uene
were renoved gg ?’t{w% o'EQctt(f@ (ﬁ;&i&e:ﬂrﬁs)maﬁ?(&m&@ﬁﬂlﬁﬂ@rﬁh@%%unt of 2N

NGl (350 ndf)® t hyl et i@qdsd. The
resul t ed smmmmwtwd¢w¥%?wéf? K o%ﬁg%e er%ture for,14 h and

filtered, %\ﬁ)h%Wamngmgumemudmmgmevoluﬁpn@f gFIHEONETEYi al  was

suspended n‘a mxture of eth ace (129n0lhetfRdolval wadpdoekus an (125
m.) and stlThe@thfJ@rW?’iat!FeétatWBé{? “ér%grt}r%eilhencfl "t er eddgfmgtﬁ?\,\—'fl%ilhed e

cold ethyl | fa Qed¥ Aink) %hdﬁlyzmistammm ity higy

DVBO- d6) 8 rep@atiye platk. 65 211),
21 92-5. 08 (amiﬂwﬂlj O?e%é@?’fﬂéa (@ii@j’)s’?&?abg?@q %pgﬁsdﬁ(s 8.0)5 (d,
111), 8.52 Cﬁ,ﬁ)mal&gﬂa)phy&ﬁ&a(gsltokib@)ﬂ,mlg)@g’w(s§hd mgy w‘? @ MS rate

439 (M1 bener 84 mrbdicoil 80 tnjgj (06e etredl) iIBxanpl es
1006 it e Bt Hr i b E o refiei g fuon "

&adfé 45811%3 + , the diol or

thiol (>4. ﬁmﬂ)@ﬂ@mesﬂwadﬁ?@%W&O‘P gl nunol ) and anber| yst

(19) in aé{? xt.ur ggﬁry%lﬂ%omq&ms@dmzdm@memamwwmw flghe (25 ral)
E)g'én- far

was ref | uxetiREfHh apparatus for S &l rod, 00N
at nosphere. quEﬁkﬁB@ﬂﬁh WEEr. ﬁ@[lgql'gqsgvg@ggonfqlhgfse\?aé 8gsevr\v%§he§%uiﬂﬂg 10

met hy1- 2- pyrrol 1di.0gn8, ﬁ@geazéiﬁsbh@ﬁlv&@m%dzabedwleﬁﬁlégélwh?eﬂh&w d was

guenched wi PRPEGCsAt ur at ed NaHOOB SQhd \f]@&b}l |t ered,
washed wi t hwlwalt'e#sm@raﬁﬂdé‘vihd’@“trhgh‘?ﬁoﬁgg"%%m H ﬁlgﬁm V\glg purified by

silica gel ngsaﬁim }gl Qgg%@ﬂh,yontsﬂncﬁgfflmsgﬂ%rr@mmqyﬁﬂelp?ﬂﬂ%@“?ﬁ oduct (|

mol ) was ved I n VHF Aaembitas | de (5

rrunol) (1Messflid(9Ghme. 3%y MSdEéD [ﬂ}gn s@@d?%%éu%g%ﬁe erature for 14 .

h. The reac é‘g&stﬁﬁﬁ( h%s\ﬂﬁnﬁﬁbmqmmdul@nmlm wb) YEPTHETRFER r act ed
3

with ethyl faceta 20 inl) The co gaiFarb el Th¥eieusashed
with brine, urdcnle@g&mﬂa@éﬁ%ﬁﬂil%ff’@a 1% (ﬁg cr ufczllder Ia'ﬁr'ioduct whi ch was

purified by sj o1 qr&rammgasaaqndmoxvgntpﬁraemeddﬁﬁ’%mﬁr oduct. 90
Y i 4 e e

Exanpl e 12: - d6). 8: 511
3. 9r5’rp (t, 21#)ving atan-brown solid Wthh was pursxiz edzby prepm:vezg;lt;té chrométearah®on (M ),

silica gel using 5% methanol/chloroform to give a tan

D

solid (28 mg, 74% yield). "H NMR



4.12 (t, 211), 4.51 (s, 211), 4.65-4.80 (m 211), 4.91 (s, 211), 5.90 (s,
211), 7.32-7.45 (m 211),7.55-7.70 (m 211), 7.80 (d, 111), 7.98 (s, 111),
8.58 (s, 111), 9.48 (d, 111); MS me : 441 (Mrl). Exanple 13: |FINVR,
(DMSO-d6) 6: 1.82-1.95 (m 211), 3.42-3.62 (m 211), 3.95 (t, 211),
4.25-4.39 (d,d, 211), 4.65 (s, 211), 4.63-4.72 (m 211), 4.89 (s, 211),
5.72 (s, 111), 7.32-7.55, (s, 211), 7.68 (d, 1H), 7.69-7.82 (m 211), 7.96
(s, 111), 8.55 (s, 1H), 9.48 (d, 111); MS me 455 (Mrl). Exanple 14: NMVR,
(DVS0-dB) 6: 0.80 (s, 311), 1.28 (s, ®83), 1.97-2.33 (m 211), 3.40- 3:52
(m 211), 3.69-3.76 (d,d 411), 4.55 (s, 211), 4.73-4.77 (m 211), 4.93 (s,
211), 5.62 (s, 111), 7.35-7.45 (m.211), 7.62-7.68 (m 211), 7.74 (d, 11),
8.01 (s, 111), 8.51(s, 111), 9.51 111); MS nile 483 I\%). %angée 15: 1H
NVR, (DNI SOQQ\%O_%:@: ¥ 1119, 688, (70, 160,118 (. V- 386G D. S 23 932 3 53 on,
211), 3.82-3.87 (1, 211), 4.55 (s, 21 - An78sd @ 1D1A39 M4 (s, 211),
6.10 (s, 11@ 1@335(@1&313(%(&g%’f‘-"?.%%%i*}.%gz‘%mﬁnﬁ%){m’7@%5 (% 111), 8.02
(s, 111), 8 ﬁé?ﬂ) 31340, 1), 587(8 1L 19 ABEMES3 46 FHINILEY & Bt e 160 MS i e
529 (M1). Exanpre’ 17 WS me 487 (Mkl). Exanple 18: NS me 609 (1Vi+1).
Exanpl e 19: (399: még 6538871 (Mr1) . Exanpl e 20: MS Ink 511 (M+l). Exanple 21: M
mle 557 04+4 Exanple 22: MS rate 515 (M+l). Exanple 23: M5 nie 539 (M+l).
A€ 26 S 1L 0L MR FYABLRA T ok bl MEBhmaSsa o 261 1
olution of the acyl intermediate from Example 69 (0.158,
(47 mg, 1.24 mmol)

T tirred 0.3t mmol) in
¢ a stirred

THE/ HoO (3:1, § mL) under nitrogen was added sodinm borohydride

in one portion. An oily precipitate formed on the walls of the flask. The mixture was

. o : .
stirred at room temperature overnight. The reaction mixture was coaled to 0 Cinanice

h and methanol was added slowly to quench the reaction. The reaction solvent was

bat !
removed in vacuo leaving a white solid that was collected by filtration and purified by

preparative plate chromatography on silica gel using 10% methanol/chloroform to give the

I NMR (DMSO-dg): 5 1.30 (s, 38D, 1.34 (s, 31, 227 (¢,
1H), 6.82 (d, 1K),
(s, 1HD), 11.69 (s,

product (25 mg, 17% yield).
SH), 2.85 (m, 2H), 3.02 (m, 2H), 3.82 (s, 3HD, 4.82 (s, 25D, 5.77 (m,
6.90 (s, 1H), 7.53 (d, 1H), 7.60 (d, 1H), 8.02 (s, 150), 8.20 (s, 1H), 8.44

1H); MS (ESI): /e 467 (V+1)".

1e 71. This compound was prepared using the general procedure of Example 70.

Examp !
The acylated product was prepared (70 mg, 0.141 mmol) and suspended in THE/ H0 {8

¢ Sodium borohydride (16 mg, 0.423 mmol) was added to the

mL, 3:1) and cooled to O .
riion. Vigorous evolution of gas was observed. The mixture

reaction mixture in one po -
was warmed to room temperature overnight. The mixture was extracted with ethyl

acetate, dried over magnesium sulfate, filtered, and concentrated in vacuo to 2 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-
dy: & 237 (m, 2H), 2.64-2.80 (m, 4H), 2.84 (m, 2), 3.02 (wm, 2H), 3.82 (s, 3H), 4.71

| (m, ?.H) 4.82 (s, 2FD), 5.71 (¢, 1H), 6.82 (4, 1H), 6.90 (s, 1H), 7.50 (d, 1), 7.60 (d, 1H),

+
7.99 (s, 1H), 8.20 (d, 1H), 8.38 (s, 1H), 11.7 (s, 1H); MS {ESI): I.n!e 439 (M+1)".



91 Exanple 27: M5 in/e 471 (M+l). Exanple 28: M5 ink 497 (Ml). Exanple 29.
To internediate-1-6 (30ng, 0.07 rrunol) in pyridine (0.5 m.) was added O-
(tetrahydro-211- pyran- 2yChydr oxyl am ne (33 ng, 0.282 nunol, 4eq) and the
reaction was heated to 100 C overnight. The reaction was concentrated in
vacua, stirred with water, the product collected and dried at 80 C. 111 NWR
(4001 Vf Hz, DMSO) 8.52(111, s), 8.42(111, s), 8.17(111, s), 7.89(1H, d),
7.81(111, d), 7.74(111, d), 6.91(111, s), 6.82(1H, d), 5.35(111, s),
5.01(1H, t), 4.81(211, s), 4.68(211, ), 3.86(611, 3.56(111, in), 3.30(211,
m, 2.79(211 m, 1.90(211, m, 1.68(411, in) M5 rule 526 (M1l)+ Exanple 30.
The am no nethyl internediate 1-7 (50 ng, 0.11 nmol) was added to a stirred
solution of 10.65 fil cyanogen bronmide (0.11 Ennio') in dry ether (1nL) at
-20C cont ai ﬁ%a?:% %hﬂ{segﬁ%ﬁﬁﬂiwasﬂ% éaQiQiagﬂxe(g&ikr&’rgroc:@iu@zforrﬁmmpleﬂéq). The

m xture is Stirred for ours en g !gmegg #qﬂ\wfmto 0C, and excess
cyanogen brl@mgcﬁé-dmﬁthglcﬁi‘ﬁﬂma@%ﬁ%ﬁé\f[ i dded. The reaction was
allowed to warmto roomtenperature with .stirring overnight and then

concentrated. The residue was dissol ve t B&@eW t h wat er
and bri ne, E‘rﬁr@ﬂiﬁv@ﬁ?#&‘b‘?ﬁﬁﬁﬁﬁlgfﬁ’@a‘?g .}Zf“"ilﬁ?l mﬁ' 8818?5 éc\g/sé%ﬁc%lr@%t ed" The

sanpl e was di_ssal.ved $WVhve sopRasted on silica gel, concentrated and then
chr omat ogra%h % on SMS:Q%a gel with net:hanol / met hyl ene (95/5 increasing to

9/1). The fractions containing product were concentrated and then the

residue tri M@gce,q mm gmrwas@mph:emmg thengkneral procedyre fauRikangleid/1S0O- d6) 8
8.40(111, ﬁy 95( 1 85(111, d), 7.72(111, d), 7.50(111, d),

7.29(111, nyiS ESHyay ?Li% ”’6 75(1H, d), 4.98(11!, m), 4.78(211, s),
4.65(3H, ny, 4.25(211, d), 3.83(311, n), 3.32(111, ). 2.75(211., n),

1.30(611, = 48 Q, BeSbyldiEEfoml widsi on of
i nt er nedi at%"“?‘-"?#ﬁﬁo}ﬂ%w’@g%ﬁ(?iow %ﬁ,@ﬁ%@\%;geg Y uﬂndecﬁd(r)u trogen was added
vinyl tri btgrydatddml(miinglm 20 TmipoD) @ndskEndest ip T (f‘“DL) ke o temperature

di chl or obi sar i h 04 Bk, A9 sGlutiéh) QOFHeddb)wisd he mi xt ur e
was heat ed HF° #@eﬁuxﬁ%goér HJAH%% ?’?\Agﬁ’a}éﬂool ed to rSoo %e‘gﬁﬁt ur e ?léd | tered

t hr ough Ce|tb1tlIB reaaubmmmmtﬁf@r ghripgatyensy FopyRreday Nt

triturated \(I}VP rﬁ&q%rbamdgvlg@r@gssé;dhédgztg”ly%pwrsemqmemcatﬂe:m@gomol | ect ed and

purified by romat ogr,. aphy an SI &fpe 1 hyI
acetate (1: Ef)olllﬂheﬁ%ﬁﬂwc’bﬁ‘é\éﬁdﬁ‘ the PBEY %1 F’Igégl@sol i ctl1 g, 63%

yield). M %ﬁ)ﬂ sold%ﬂv?as?e%fbv@d ﬂz-vlzcubneavifg aavha’e mlxde«dndwwm@ﬂméfm‘ﬁ‘hl s pr oduct

(0.44 g, in THF (10 nL) .at 0 LA \péleEolidickg 0ogen was
added osmi mtqféﬂ‘?'@ﬂ%‘é“%%??‘ffﬁ_m"()asggg o8 Ht%&% ?/I s%%tﬁflfon Y d(pyrl di ne

(0.55 ral; fe B4%iEnt)) MsThSI):mera a3 O8+10. X’Eqﬁfsgnv@_g;spen51on of the prevmusly
prepared diol (80 mg, 0. 181 mmol) in 1,2 dichloroethane (4 mL) was added tnﬂuoroaceuc

anhydride (25.5 pl, 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 te give an tan solid (12 mg, 16% yield). 'H
NMR (DMSO-dg). 5 1.83 (m, 1HD), 2.02 (m, 2H), 2.35 (m, 1H), 2. 86 (m, 2H), 3.03 {m,
2, 3.83 (s, 3H), 3.86 (m, 1H), 4.07 (m, 15, 4.81 (s, 2H), 4.97 (1, 1H), 6.82 (d, 1H), 6.90
(s, 1), 7.44 (4, 15), 7.53 (4, 1H), 7.87 (s, 1H), 8.19 (d, 1H), 8.33 (s, 1K), 11.56 (s, 1H);

MS (BST): 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-



stirred at roomtenperature overnight. The m xture was diluted with

nmet hyl ene chl ori de and waShed wi th aqueous sodi um bi carbonate sol ution. The
organi ¢ phase was dried over magnesium sul fate, filtered, and concentrated
in vacua to a yellow solid which was purified by flash chromat ography on
silica gel to give a yellowsolid (0.33 g, 72%yield). M5 (ES]): Ede 549
(M+l)+. To a stirred suspension of this diol (83 ng, 0.151 mmol) in benzene
(8 m.) was added 1, 1'-carbonyldiimdazole (48.9 ng, 0.302 nmol). The
reaction mixture was hated at reflux Wernight then cooled to room
tenperature. The solvent was renoved in vacua to give a tan solid that was
triturated with water and collected by filtration. The solid was purified
by preparative TLC chromat ography on silica ge i anes./

ch 21 st d sarurtsdas it n80 A CL E TREHSD . o o 1
n, ), 3. n > 1HR 8(581s, S1 4, 385 (782 , 4.
(t, 111), 47$§<@s?}92i§3?(“h§5‘i%(48?(‘%%),Oé. 11 (t, 111), 6.82 (d, 111), 6.89
(s, 111), 7.@dn:(de4531@441)7. 63 (d, 111),.7.82 (d, 111), 7.90 (d, 111), 8.12
grs, 113_), 8646 (s, 11)), :c\/B I(ES]): mﬁl 57_5d(|\/H%)+, 597 (I\/gel\lar.i Exarrplle232.
0 a stirred suspension of alum num chl oride : Wy in 1, 2-
di CB| or o;at Eg%%g?f—mu‘he ?gwmwiwﬁétﬁﬁgémﬁidféiéﬁ%%&%d 3-t ]
oxabi cycl oP. 1. X - - ob] chlod&e tongivk yn ¢ , or oet hane
(3 znL). Thé“t‘i"ﬁ%‘c’fhﬁ‘?gqg?rgdég%bgﬁ%gcxgﬁe&hgymgen ousnahd @ sipBpepghon of 1-4
(0.25 g, 0. E%@lmpllmmmﬁsmﬁh!@-@épﬁéﬁé_ (4é ‘FPL?H’v\as added. The reaction
m xture was -heat egd t Gg gso%ﬁf B8 Bk, o) AdsH (6200 2d .98y ) 72y madEht (2

equi val ents)ﬂ*]i)vésD rS’F“e r 8 %\h added_.to the}ée%\%ﬂﬁol@prgipt(grlg); ke m xture
conti nued t g 4semhedt Bl Gt IBRTTH & 2. Tatitfet o our.” The m Xt ure was

poured over ice and.C trated HC1 was added. The resulting precipitate
was col | ect éﬁ&gﬁ?%gt aﬁ?gn and purified by preparative TLC chromat ogr aphy

on silica gel using 10% net hanol/chloroformto give a yellaq h-tan solid
(70% yi ol d) = 111 NVR, .(PVEQebsioforblinnen G075 SATA0 1 19) | 2. 31 (n,
1), 2.41 Fﬁ?l;l&i?f& 2.£Ig%h%d§3%% 3&00%%(%5?,&5“&4&)@.5&&24(@&1), 4.86
|( o ) ,21513? a?%ﬁ“jﬁﬂ;@mm hbfibyenedi@ agba {t@aeﬂé@&? ;iﬁtﬁ%‘%’?&@)(‘%?’ (Orl"?/g’e 3'630 (d
M+l )+, 489 -Na) +. Ex | es - adacebnugiktng. The. general net hod
E)f E2<arrpl e 32’.2@5%#‘612@‘@@’%“‘(‘ QN%@E&EE‘%&(@W - Exag I gmeS (ES)):
rul e 407 (Mh&fgg&}é&ﬁwr@gQEﬁXtﬂiBW@E@ﬂl)edtQﬁoeocﬂgnf"i‘/&zﬁ ﬂveEiiﬂapﬁpﬁ‘S%éa. M5 (ES)):
nm e 505 (I\/H)aERExa %%gggé q\%gi?%géqémqgnmg&apﬁceﬁar’ﬁﬁkdﬂytu@o@'ﬁﬁﬁﬁeﬁﬂ ohydri de
reducti on of¥% ; rn/ e 439 1).%., = aip-1Ni S
conmpound V\agodih RRpeetirefyr 30rm‘@;ﬂkﬁ@efébaﬁﬁ?lgn%%’wgnc%l}?c@%%&fra?(gt f\yl silane in
CH2d 2. MB n&g%}%veﬁ-‘g‘i%‘lﬁ% oM dhefstuci &8 EtanQBnctiBlvedtlonrendiadPdte™1- o (68
bi :5('? - Sﬁenyﬂqadﬁ’bspm'iw;)té;:‘;ﬁgg&gﬁ-% 6%%@311‘%(%9’??’@ ot in 2
anhydr ogs N._N- di et byl foneamdade (@evdnd) 012 ) i8FHE G &) PECHPIIOBRR YA xt ur e
was concent FAEEF onto 700 iy Syl | agf{ﬁdr}ﬁ:gmd 6k lai Agd26s coflutinlof ga.  Medi um
TR b oot MY LT
met hanol : di &n Af ¢k :
59.55 (d, 1%%525%% (s, %1%%%&6070 %ﬁ?me‘é&ﬂ)&m\Zaté'waZ-atY&d@be‘ﬁlO@M) . 7.3-7.45
(br s, 211) :Ieigmﬁ,?zﬁlim Gt st S S R 5
Mr1l). Exa 40: roxi mat el y. 4 daPietiodd inasustend red for three
I(‘IOUI’)S and trrp h@ﬁmmfg&pWFOFWﬁx%%%aﬁggﬁgﬁsBp'et %{‘Mé "%;ﬁ&%%%is%ﬁ
carbonat e i n&fofk-whel anadedndhe pre¢ipigrel yas CPH‘é’t"“g(ﬂy oR was concentrated to

approximately 5 ni, 1Q.| [ | gV ) ofar suspensieisef éol ed to O
t and the pr(édﬁlétﬁ@df‘gg)ci{@%\&g?}fdl%gti? gﬁ?ﬁ i

t . The yhite- - gk was
washed Wi t h ywak&k cafsbuid {48 dng, n.m&wgl)@lbmathﬂs‘%eoch%dﬁ@%‘gu’ﬁgg%goduct. NVR.
(DVE0-06) .59 (4, 11} ke APy To B ) T o @ @It m 311),

i i i ed to room temperature and
heated to 80 °C in an oil bath overnight. The reaction was cool p !



94 211), 7.05 (s, 111), 5.0 (s, 211), 4.8 (bra, 211), 4.6 (s, 211), 4.35
(bra, 211), 4.17 (br s, 211), 3.53 (br s, 211), 2.0 (m 211). Exanple 41.
In a sealed reaction tube, brono internediate I-10 (50 ng, 0109 nmol) in
DMF (1 nlL) was added bis(triphenyl phosphi ne)pal | adi um(11) chloride (4 ng,
0.005 nunol, 5 mol % and 2-(tributylstannyl)-5, 6-dlhydr011, 41-di Oxin (82
ng, 0.218 mmol) and heated to 90 C overnight. The MI was renoved at Teduced
pressure and the residue dissolved in ethyl acetate, Washed wi th sodi um
bi barbonate, brine, and then dried oues magnesi um sul fate. The dryi ng agent
was renoved by filtration and the sol vent evaporated. The product was
purified by chronmatography on silica gel using ethyl acetate/henries (70%
i ncreasing to 100% et hyl acetate). The fractions contalnlng@groduct wer e
cgnc(ent r a'; ed. %Xr\%nhgﬁoéﬁlzrifhcﬁ@tlﬁhmgd gvﬁsold’r Thel selid V@@“@-‘"ﬁ‘éﬁ}‘gw RSurs. Ms rnle
467 (M- 1) +. e ound was [ cSgdle nmanner as
Exanpl e 41 coli¢ateg bY@i@rﬁlﬁn M@Pﬁﬁ‘gﬁﬁf@ﬂ‘f‘e pIf“lgl ﬁgl\gaﬁg\}é%ag%;ll 111, s),
g Sg( 111, d mi%pé %gaﬁ, nShanoFcrRbibih tdive atabSid (26, mg p3% yioph( F lfl\&'s

(211, 2

, 211 4..10 8 |\/B d
e nthyriyii o St . 1.1
added pal | a ,}J@%%E (550(&)&ﬁnddmelmr’oﬁﬁ—%%f:mri@éﬁtfr'f'é‘tl I-?@ The

(3

reaction m $” hydrogenat ed on P PRA! RSB mRBGSP +for 5
hours. The (datEDl %8t (syidd, §-2hisvEd: B @rmz{F ﬁ ﬂﬁd%% he gol vent a\i':loncent r at ed

in vacuo. The solid obtai ned was trlturated with ether, collected and

dried. M5 rok 496 (Mtl)+. Exanple 44 Sanipleerraniad in a
si milar marEwempkIIEXbagerPowy ‘ﬁ@lpﬁe@aﬁeﬁf’%? 7@%% éimgayé\%d 1

1,2,5,6- tetr;]%%rcgmyﬁ QME@S@A@@&S@I&H eidedbbogide. meum@uats*@se%i!??is A8 anpl e 45.
Th| S conpoun S prepar ed fr MI M‘éﬂ)cp)‘ 51y_glgagaﬁytygqmmm[ pal | adi um

on car bon. yeBowrselid (A5pe.CHfer
3.60{m, 1), 4.08 (d, 1H), 4 17(8 7H), 4.50 (d, 1H), 4.94 (s, 2H), 7.34 (4, 1H), 7.40-7.47

(ru, 250, 7.56 (d, 1ED, 7.68 (4, 1H), 7.90 (s, 18D, 8.50 (s, LED), 9.39 (d, 1HD, 11.86 (s, 1H);
MS (BST): m/e 395 (M+1)".

Example 80. To a suspension of alutninum chloride (0.27 g, 2.01 mmel) in 1,2-
1-5-chloro-5-

dichloroethane (5 i) at room temperature under nitrogen was added methy.

oxovalerate (0.28 mL., 2.01 mmol) dropwise. The suspension gradually became

homogeneous and was stirred for 30 minites. A-suspension of intermediate. 4 {031g,

0.875 mmol) in 1,2-dichloroethane (3 mL) was added to the.reaction mixture and then

heated to reflux ovemight. The mixture was cooled to room temperature and poured over

jce. Concentrated HCH (2 mlL) was added and the mixture was stirred for 30 min. The

resulting precipitate was collected by filtration and dried ir vacuo 10 give a light orange

solid (37 g, 88% yield). MS (EST): m/e 483 (M+1)*. To a stirred suspension of the
0.498 yamol) in THF (8 mL) under nitrogen was added lithium

previous product (240 mg,
observed and the

borohydrde (1.48 ml, 2.97 mrol, ZM soln). Evolution of gas was

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

vacuo . The resulting solid was triturated with water and collected by
91% yield). MS (ESI): mle 457 ™M+ Toa
mg, 0.168 mmol) in 1,2-dichloroethane (3

rernoved in
filtration to give a white solid (0.21 g,
stirred suspension of the previous product (77

mL) at 0 °C under nitrogen was added trifluoroacetic acid (23.9 @, 0.169 mmol). The



95 Exanple 46-48 were prepared from Exanple 45 by treatnment with the
appropriate electrophile. Exanple 46. M5 riVe 452 (M-1)+. Exanple 47. M5
infe 530 (Mt1l) +. Exanple 48. MsS ink 559 (Mtl)+. Exanple 49. Step A: To
a well-stirred suspension of internediate 1-13 (4.4 g, 11.9 mmol) in a

m xture of 1-nmethyl-2-pyrrolidinone (51 nL) and nethyl ene chloride (51 |a)
wer e added sequentially triethylamne (2.99 g, 29.6 !nop, a catalytic
amount of 4-(di nethylam no)Pyridine (0.2 g) and acetic anhydride (3.04 g,
29.8 mmol ) at roomtenperature. After1¢l6 hours at roomtenperature, the
reacti on was quenched with water (150 nlL) and the nethyl ene chloride was
renoved under vacuum The solid was filtered, washed with water and dried
to provide product (4.5 g, 90%yvyield). Il NVR (DVSO d6 2. (s, 3H),
2.06-2.18 ( Cﬁ%g,aixtmz&“ca@st&eaatQ?@foz1h)thenav,asaed(t%w‘)?fif}l%’“%)_“?g"-fz?:%\a%?m 211),
4.92 (s, 2H), 7.27-7.78 8), 8. . M wiichDdas psrifiei b)) , 9. 51 (d,
211). @@@wﬂB@iv%wﬁs%}’Yegéharc?%cfg\gé‘g%gﬁé@gn of th%}(ﬁgrodqct.%l omstep A

(0.5 g, 1.2 .g%m{vg Pﬁf&cém%n&mgiapmmmrghlwsinséf’%weé‘iaﬂ‘éfc Plosg 983 19 nunol )
0

in a mxtur met hyl ene chl.oni _)a-a8d sbol arepe4i51.61jmwas added
tin(N) chl otahd@id((ﬂ@?mg:&@Egd}nwﬁﬁyﬁiﬁéﬁg i on iﬁﬂget,)lgyl gﬁﬁgﬁcﬁgl ori de)
at roomte a%glz%zfﬂt@gr(gggm,erﬁm&aﬂﬁ,&Wlﬁtrlﬂbt"‘rdrgr(%& P SO Eber at ur e
for 4 h and™at ™ for 45 min,.. .t d e et or@auet)j 038 @tiEoom

t enper at ur e(daﬂﬂa@ﬁéﬁeb@%"-ﬁ?EFLILE&F’(QSR’#@’%?%F%% c(hl ori de was renoved
under vacuurl’r}_ &dntﬂgq\qgagﬂsgom&@ayhrﬂﬁ/as triturated with t-butyl methyl nethyl
et her (30 rn'?l at roomtenperature for 14 h. The solid was filtered, washed
with water and r-butylnmethyl nethyl ether the 'ed,)tﬁg %‘E’E% »the crude
product, mg%m,rbhh&m@@emmfﬂbmvw f g & e)r ?’_20 inL) to
afford product, (Tg- 421(9[8,21)810%,@%“1%5\&}@3.(@Mxﬁmevdsepmpi&yl chlgile(s, 311),
2.15-2. 27 (fchiorpeyane 8 6™ ('m 2H), 4. 48 ﬁ gll}néié%a@ﬂcggﬁ%n}ll),
4.95 (s, 21§033 ML, 339 7arkS) drogwiss-) Themighyre(vgps strephar 1" 53@, i) . 8.04 (d,
18), 8.51 (s, 11 0d Iblol) whs 3dde(i@nd (bd isturt QliteH A WOM111) ;. MS: rale
439 (M4-1). fr"eﬂn@‘}%?le%’ @Lb'sk’srfnoignﬁ e) of theahggggﬁlggnafgcglgﬁ@trgdgeﬁ(ﬁ 0.7 g, 1.6
minol ), Nmetcmpksagetrfosdyh ted Warmeriey 9 Copegie m"mﬁ), and soilLum car bonat e
(1.18 g, 11, 1.9 DRlakgckind meRlabithixpye doatitueld motiea(693C P¥iettad Mheat ed to 80

C for 18h. ?n?:xetur:a ew?lsc (Eolol?:g to r%gm temperature, poured over ice and concentrated HCl 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

silica gel using 5% methanol/ chloroform to give the product (0.58 g,

chromatography on ‘
To a stirred solution of the previous product

85% vield). MS (BSI): m/e 627 (M+1)".
in THF (10 mL) at room temperature under nitrogen was added

0.39 g, 0.622 mmol) : .
mamol, 1.0 M solution) dropwise. Vigorous evolution

lithiura borohydride (4.9 mL, 4.98 '
d and a precipitate began to form. The reaction mixture was cooled to

of gas was observe
lation of gas, the

0 °C and water was carefully added. Following the subsiding of evo
hite solid. The solid was triturated with

water and collected by filtration to give an off-white solid (0.23g, 93% yield). MS (ESE):

mg, 0.267 mmol) in 1,2-

reaction solvent was removed in vacuo to give a W

mfe 487 (M+1)*. To a suspension of the previous product (130

ethane (4 mL)} in a glass tube was added trifluoroacetic acid (37.3 wl, 0.267
at room temperature

mmol)
dichloro
at room temperature. The reaction mixture was stirred for 30 min.

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/chloraform to give an off-white



was quenched with water (80 ng at roomtenperature and the solid was
filtered, washed with water and dried to obtain product (0.68 g, 91%
yield). NvIR (DVMSO d6) 5: 2.01 (s, 311), 2.18-2.50 (m 211), 3.82 (s,
311), 4.104.13 (m 211), 4.53 (s, 2H) 4.78-4.79 (in, 2H), 4 91 (s, 211),
7.39-7.44 (in, 2H), 7.6-7.68 (d, 111), 7.79 (d, 111), 8.00 (s, 1H), 8.31
(d, 111), 8.59 (s, 111), 9.16 (s, 111), 9.50-9.52 (d, 111); Ms'ride 468
gv4+1). Step Db A mixture of the product fromstep C (0.1 g, 0.21
aunol) and ally' acetate (4 rnL) in hegret hyl-2-pyrrolidinOne (1.5 nL) was
heated to Ipo C for 20 h and the ally' acetate was renoved under vacuum
The reaction was quenched with water (74 nL) and the solid was filtered,
washed with water, then dried to provide the crude product, which was
triturated w, m re 8l Hahm -8 fol1 .86 ym, B0, 2d12€teh9H), et her (20
m) to fur m°¥h?@dﬂv?%%1be@b. 08 g, Q%g%%@t?gel d): M gligﬁk ggg fﬁﬁ"a@o-( Exanpl e
50: To a wej_gs@ﬁ,imy,ed%mlZH)ibﬁZ@fBIExéﬁ@%;@ZE@“(-Qﬁ(ﬂ R tcziaa i R

t et rahydr of uran ) d Qs igC1ERMED Y, AHY, 234 X, HIE), 78Ren heat ed
to 80 C for2@45'ﬂ(.g&'1zlilr't’ qg@tﬁ%ﬁ%&%@h@%ﬁgﬁd tgu-Z mL and et hyl ether
was added sfaoudry 83dReiB0MABEsma 46 @lel) - washed with di ethyl ether and
dried to provide Exanple 50 (89 ny, 53%yield); MS mle 484 (M4-1). Exanple
51: A mxture of the product from stegy C, Exanpl e, 49 %Oéls7 2Sr1e@1364 mol )
and acry| ongstaeripless2( Fhisdomppendiwarprdpgred DY 155 549 SSAFATRE TS 15 iqie(iié heat ed to
100 C for 14 h. Acrylonidri S MR Ehw Al SR dted/acn offyveird sak rude

pr oduct _vvasa“ﬁE??t}fyf"é'émgrﬁ—%ﬁ%{oilv%%&géITE%B(;EIBUm1 chr omt qgr ap ;99%?5 An the
required pragso fidd)l 50 NyR TUIEGider @)LITHY (B}’égﬁ&t WRs* s be g(eg‘)’i n

t et rahydrofura ) t 196 AMd @, 1Bt henq) D), anhde i, £95(nl) t hen
heated to 7%6(8%18—13, 3%% (?iggl?’%'dsqa’ 19, 450 @, 119

Met hanol _was, r n gyt the crude
materi al wax)p6iRO (i BD. 690 &i R4 §& 1%?@#3%?%#%3%5}%?%3@%& ai n product
(25 nmg, 18% vyi.al a&g% ks MOt Mbd adywa)General procedure for Exanples
52-53. es’lﬁm%t r '%4‘3 phgﬁol) internediate 1-14 (0.05 mol .), isocyanate
(0.05 mmol ), cesium hydrogen carbonate (0.5 ng) and tetrahydrofuran (0.5 '
n) was st iﬂ&ﬁ%}e%, TPLIB-e8 KRBEnsloN bERLaaplel80d 5y meTh bl dsnmelkineceRritli Gpor at ed

u

and the resi stirred for 8 hours with SLN cafpsi@t®3ang ¢¥93HCL. The
ethyl acet anb) ols§oR SHERFEH a5 PETEsT iwgﬁa%d%é tl&le aqueous sol ution was

decanted frgmhhencwehivg. ehinemnbse ¢ wa38immelt cEhevPAHOMBIHEROY*Sand t he

duct colTected. Exanpl o799 jde B4R (ML roddk terhR 0- d6
D180 (s, 1 Hperiods rgiseplsd olppt 100 oy b Y plfifre i cpbibddopmdsh Srif Bs ENED H16)

.80 (t, _1112?, 7. 59 -gfs 11)),
7.52 (d, 11@\tedfidhelHflenthlokGnd wpshef witlywater- (Fhe opganic phasg wose °J ﬁr, 4. 68
(in, 1H), 3.00 (m 211) . 2. 12 viBo (b a veldy fik. The (@i k1) .
Exanpl e 53.mm°§ws‘§’;1519’ Fbﬁ‘?g’“ﬁ“ cRfhed iy o de)’ ﬁ%. 61 {8, LIy (8 33 (s,
111), 8. 30 gifuratddldjih etherl God( the synqr'pﬂectrd&r félgﬁt“f‘il%, © ??%W%sd?““ﬁﬂ) 7 7.50 (d,
111), 7.33 (d, 211). . 7 iBaBB1 §stng 10¥4 ethénolBhifwforhid give 4. 77 (s,
211), 4.69 R’?ﬁarafﬁ§1?w‘??%%a%gl?l)@i%§)?‘EENMR%%S Cf?xsc% 105 1.5 Q%eh! 1521 m

light-vellow solid (25 mg, 45% yield). ~dg) O 1. A

z:fl) i’;" (@, 28D, 2.81 (m, 2H), 3.38 (m, 1H), 3.82 (s, 3H), 4.08 (d, 1), 4.50 (4, 1H),

460 (ra, 2H), 4.79 (s, 2H), 6.81 (d, 15, 6.90 (s, 1H), 7.49 (@ 1HD), 7.62 (¢, 1H), 7.85 G5,

1H), 7.90(d, 1H), 8.37.(s, 1H); MS (EBSI): m/e 467 QL+

4 and Example 85. The enantiomers of Example 83 were separated by chiral
with

Examples 8 :
HPLC using a Chiralpak AD column 4.6 x 250 mm with a flow rate of 0.5 mL/min.

ethanol as solvent. Bxample 84 elated with 2 R, of 19.1 minutes MS (BSI): m/e 467

- . +
(M+1)*. Example 85 eluted with a R of 247 minutes MS (ESI): m/e 467 (M+1)".

Examples 86-91 were prepared using the general procedure for Example 69 using the



2.82 (t, 21)), 1.31 (d, 611). Synthesis of am ne internediate 1-15: To a
stirred suspension of bronmp-internediate 1-8 (2.44 g, 6.27 rnnol) in
benzene (180 nalL)/ NNW (15 nalL) was added p-tol uenesulfonic acid (1.19 g,
6.27 mnol) and 4, 4'-di net hoxybenzhydrol (1.84 g, 7.5 nunol). The reaction
m xture was heated to reflux for 18 h then cooled to roomtenperature. The
reaction solvent was renoved in vacua. The solid was dissolved in ethyl
acetate and washed wi th sodi um bi carbonate, water and brine. The organic
phase was dried over magnesi um sul fati®d filtered and concentrated in vacuo
to give the product (4.44 g). The product (2.28 g, 3.7 nmol) was placed in
a schl enk tube along with dichlorobisia-iphenyl Phosphi ne pal |l adium (210 ng, .
0.3 xrunol), ttiethylamne (1 nalL) and 2-net hoxyet hanol (100 mi.) Carbon
nmonoxi de Wa%' ?%gggc@nga& nddibe was seal ed and heated to 150 C. After 4 h,
addi tional Carbon rmonoxi de E}Tﬁgdﬁd and the m xture continued to be

heat ed. ThiEXW%Wéﬁ%“B}é\g E'tine. After a total reaction tinme of 24
h, the m'xtg;agznp\f@@.mqhgg;;ﬁ/eﬁp@mm’énperature and filtered through celite.
The celite was 'washed with THElr@E_!_ the filtrate concentrated in vacua. The
solid was pEranolet®- M5 EPRIHeER O ogr aphy on silica gel to give product.
Prepar at i OnB)gafmF@é:g'gc_iMS'lfgsg;rﬁ/EiSOTMSbI ution of ester (1 equiv.) at room
tenperature was added léﬁ'g{fq%%gl’?m de (3 equiv.) 'in one portion. The
reaction ni Rxampde WallSHEIH S for 48 h. The nixture was cool ed to
room t enper gt 910MsUEST: k23 @EHYT. acetate, 98 and washed with 10% HC
and water. The organi c phase was dried over nmagnesium sulfate, filtered and
concentrated in vacua to product. Ms (BSl): Ink 6 gdg{\%ﬁfnghﬁo a stirred
sol ution of paifks 0198 qeiepripaied fbmixemelo A SR HE YT et Ayl Anve (1. 96 equiv.)
fol |l oned by_di phenyl ) - ige (2 equiv.). The reaction m xture was
heated to r%ﬁ"&%%wggﬁﬁ'%éghmg(z raL) was added and the m xture

cool ed to rpompileprSdEshavetheMEdcti on sol vent was renpved in vacuo

| eaving an Qil . . The i ¥wpaqpyti fied by preparative plate

chr omat ogr a]g Pé)en&él i cgb'glgﬁlﬂum 433!;5% met hanol / chl orof ormto give 116.
Debenzyl atimmmé‘Sab@dﬁﬁ)i@’ﬁéwﬂg%ﬁg pal | adi um hydroxi de in methanol with

catal ytic CE{L%&TQé’ﬁaqubﬁ]mﬁéﬂdfM-Sthsi hydrogen for 48-96 h to give

i nternedi ate -iS. "Exanpl es 'é_éﬂ‘l\mre prepared using internedi ates 1-15 or

1- 16. Exaan@anaﬂw?(Mﬁ@@ESDéP’a?? (DMBO-d6): 5 1.2-1.35 (n, 5H), 1.57

Em 1|1_|)1), 1%;%13(1@3_%]@51)%@75((1\&91)1), 2.82((m |2_{)11)_, 3.5(()d(m 2)11), 3.84

n, 5H), 4.64 (m 21 .7 1), 6.06 (m 1H), 6.80 , 111), 6.89

s, 111), 71.3&@1%%%9-&4]15)1()”*,56'7‘?’%&%9?‘2%11), 7.91 (d, 1E),.8.08 (s, 111), 8.32
211). Exanple 55. (92%yield) IHNVR (DMBO-d6): 5 2.75 (n, 211), 3.30

n

(

(d,

in, 211), 3.75 2dcbhedide B4 afdthe Sifypriaw o3Bic(d, 211), 4. 35
Els 211)? 4.57632‘%%,%%?%‘?’%3‘7%9##%11%,Ede 35@ (ag 111)? 3.39 (g, '111)? 6.49
(t, 111), 6afhQdhdsusidgtp so@rdproeduefeEXagps®” s " 11, " 6.95 (d, 411),

Example 100. MS (BSD: mfe 493 (ME1)"
Example 101. MS (ESI): m/c 481 M+1)".
Example 102. MS (ESD: m/e 467 (M+1)".
Example 103, MS (ESD: m/e 467 MDY

Examples 104-123 were prepared from Example 80 and the appropriate bromide or iodide

using the method for Example 83.

Example 104. MS (BS1): m/e 495 (M+1)
Example 105. MS (ESI): m/e 453 (M+1)°
Fxample 106. MS (ESI): m/e 509 QI+LY
Example 107. MS (ESD: m/e 523 (M+1)".



7.01 (in, 211), 7.14 (d, 311), 7.19 (d, 411), 7.58 (m 211), 7.73 (s, 111),
7.90 (d, 111), 8.48 (s, 111). Example 56. M5 (ES1) role 630 (M-1)+.

. ExaMpl e 57. (52%yield) I1INWR (DVSO-d): 8. 2.75 (m 211), 3.74 (s, 611),
3.29 (n, 211), 3.82 (s, 511), 3.84 (m 211), 4.36 (s, 211), 4.65 (s, 211),
4.83 (m 211), 6.70 (s, 111), 6.84 (d, 111), 6.91 (s, 111), 6.96 (d, 411),
7.01 (m 211), 7.15 (m 411), 7.22 (d, 411), 7.32 (s, 111), 7.'67 (s, 111),
7.70 (d, 111), 7.80 (d, 111), 7.91 (d, 111), 8.04 (s, 1H), 10.1 (s, 111).
99 Exanple 58. light gray-brown solid® (51%vyield). ill NIAR (DVMSO-d6): . &
1.09 (t, 611), 2.79 (m 2H), 3.40 (m 211), 3.70 (m 211), 3.82 (s, 311),
4.60 (m 2H), 4.73 (s, 211), 5.75 (s, 2H), 6.80 (d, 111), 6.89 (s, 111),
759 (d, 211), 7.89 (d, 111), 8.15 (s, 111), 8.32 (s, 111); M5 (ESI): me
500 (M¥1) + seM8ESD myxtd,%@/l-ﬂf}*i nternediate 147 (46.3 ng, 0.1 ntnol),
Pd( di benzyFx e eaceton 2 + 0.005 nmmol ), P(t-Bu)3 (9.9 uL, 0.04
nmol ) , sodiEﬂmnlﬂkﬂ?t (‘é’ﬁ 9@‘9‘70 15 mmol ) and pyrrolidine (13 uL, 0.15

nmol ) in 2g D:% fgm ) @879 @i+10%xed under argon for 72 hour. The
reaction was

nitor eé b Hg/gi: %%nx reaction was diluted with CH2C12,
filtered tl&mﬂt@h“étWéEﬁﬁ h th CH2C12. The sol vent was
concentr at iz0 nﬁgglztplg(gquuessp@mm ed by flash chromat ography using 70%
Et OAc i n héexa

6- cyano- 8- Exaeniol 3. g?ﬂ%ﬁ %9?@’?—%)*( 179 of the

eoter. NE YR mmmdmﬂﬁo? D yanoeater i ntormodr ate (6 g, 0 913

nol ), RanEyarnletéo“ga(ggD 5?(%"[@1‘ Dl\/Pyand 0.15 rriL of MeO1- (1 Warrg

T B T B (D o L 2 ™™ roved
i ﬁéﬂnlg‘nti” l?l@ SO GRS d 4

by filtrat vent concentrated to afford 3.5 ng (66% of the
product | agkanmpie MS. MSKESI: 20/ SRAM+Exanpl e 60. A mixture of intermediate

1-14 (16.5 )mjgagh@,@sll’um carbonate (88 ng, 1.1 eq) in 2.0 na,
of C113CN @ggﬁp&dﬁggﬁs opent br ogmde (8.0 uL, 2.0 eq.) under N . After

stirred at EX@ngl ilﬂrM@ﬁ% § @&l xture was diluted with CHCL2 and

filtered tg&%ﬁ/ I\/eot (Es r},ej;cagp@@rm*r ated. Purification by preparative TLC

(p:vfttl_el\)m;rthﬁxmplepzMsmsnforggii@&hﬁ,, product (4.0 ng, 23% M5:. 467 me

Example 123. MS (8SD: mfe 507 (M +1)"
: ﬁxaﬁipies 124-133 were prepared by reacting Example 103 with the appropriate bromide.
or iodide using the method of Example §0.
Bxample 124. MS (ESI): m/e 639 (M+1)"
Example 125. MS (ESI): m/e 525 (M+1)".
Example 126. MS (ESI): m/e 500 M+1)".
Example 127. MS (ES): m/e 625 M+
Example 128. MS (ESD: no/e 511 (M+1)".
Example 129. MS (EST): m/e 495 Q+1)".
Example 130. MS (EST): m/e 534 V1)
Example 131. MS (ESI): m/e 481 QVI+1)".
Example 132. MS (ESI): m/e 521 M1
Example 133. MS (ESI): m/e 505 QM+1)".



General Methods for Synthesis of Exanples 61-67. Method A: To a m xture of
hydroxy internmediate (0.2 mvol ), potassiumiodide (3.3 ng, 0.1 eq.),

N-t et rabut yl ananoni um brom de (0.1 eq), cesium hydroxide hydrate (3 eq) and
20 mg of 4A sieves in 2.0 in.L of CH3CN was added the appropriate al kyl
brom de or al kyl iodide under N2. After the m xture was stirred at 50C for
14-72 hours, the reaction mxture was diluted with CH3CN and filtered
through celite and concentrated. The 100 residue was diluted with CH2C12
and washed with water and dried over magnesium sul fate. Purification by
preparative TLC plate or crystallization with CH2Cl12/ MeOH af forded t he
desired products. Method B: To a m xture of hydroxy internediate (0.2
nunol ) and cesium carbonate (3 eq) in 2.0 a of CH3CN was agdsgdm'&%er

appropri at 91Ea| k%’ilg?{’? e P intbrpeiiae 100 aader Riedel Grafe FoniiyanseP SEHFE " Was stirred
at 50-80 C f6F™Ha-72 hours, the m xtur BSnicH d/aktreghcyd o he@B@Ng il tered

t hr ough cel iR emgln 80 fopridhe ¢ 2Pcls2 f?éeléragm due was diluted with CH2C12 and
washed wi t h it or. ARl h aUisAemamegRabsubnS O KBRS SPUr TR  on by
preparative plate or crystalljzallon w flVpOH 2adeddifded t he
desired pr odmbnsiwefﬁeﬂn@n%teglﬁbﬁ%@;m%w f{{%@?%;a?nt @Fw"zg' atg (0.1 mmol),
sodi um hydr 2&(],{:1%14(21@,&5&3 Ind@PgirBbdne Thatvattph ERWRVEHTIS o i eq) in 0.5
nL of CH2CL2"and 0.5 ‘i of wat ey, %&gﬂﬁ& JNEniaRp kapvEdih @acab kegtindr oni de
under N2. AfatidifionaHEFAW2eav & VRREETi rTed at roomteﬁgerat ugwr 14-72
hours, the %gg{gl\é,h%‘sdﬁdﬁa%@smmmﬁeﬁhﬁanwnmqy Sy uewa;g\i/vashed Wit h
wat er and dri ed over nmgnesiu I ) | bheahl 0N, DY (or, 2PRpal e TLC
plate with @B@%NE&?"WQ@?'@%E{%%ﬁdg%mé?y o?&ezéﬂ{;ﬂ’e desi %Bd'lﬁ’d‘)duc"-
Exanpl e 61. tquﬁ%gmqa,um;ms GrRIDC§6] GRS 10 Br B b P14t
preparative TLC (10% MeOH | = hed 4 d.0%), IVB1 (SeHN53 Se (Mrl) +.
Exanpl e 62. ((/EEHhISIAS: 15?1@&8{2‘1’%%%’ %??I%éex?ﬁ) i odi de; 40 hr; preparative
TLC (10% . MeOH in CH2Cl12); yield 10% Ms: Se 467 Se (M+l)+. Exanple 63.
Met hod B; p(%%%{#el_ 8 and 3-bronocycl ohexene; 48 hr at 80 C, preparative
TLC (10% Me 2C12); yield 19% Ms. m| 7 {MBM\én Exanpl e 64.

Met hod A phenol gewed8 madunihniqfé{“ﬁwiI‘B?fﬁﬁﬁﬁ‘gk'éﬁéﬁgfn%'%r_ at 80 ?
preparative TLC (100 MOk i OHRCARM anthbato 3 Pegforte sabision AL LRANa) . 101

0
dic ane

i E (10
g, 10.31 mmol) and methyl-4-(chloro-formyl)butyrate (1.42 mal, 10.31 mmol) in DCE (

mi) at roorn temperature. The reaction was allowed to str © '
quot showed conversion to product. To the

vernight at room temperature

and '"H NMR of a worked up and extracted ali

stirring solution was slowly added 10 ml of 2N HC1 and the reaction allowed to sur at
ected by vacunm

crature for 60 minutes. The resulting off white solid was coll
(BSY): m/e 647 (M+N2)".
1.24 mmol} in 20

ToOm temp
filtration and washed with ether; 684 mg, 88% yield. MS

Step 2. To a0 °C solution of the product from Step 1 (684 mg, .
s added dropwise 6.20 ml {(12.36 mmol) of 2 2.0 M solution of

drous THF wa
mi of anhydro 60 hours and

1iBH, in THF. The reaction was allowed to sfir at room temperature for

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

deied; 540 mg, 93% yield. MS (BST): m/e 477 (M+H)".

Itration and air
R 1.13 mmol) in 10

Step 3. To a 0 °C solution of the product from Step 2 (530 mg,

ml of anhydrous DCE was added 87 pt of trifluoroacetic acid dropwise with a syringe.

The solution was allowed to warm to room temperature overnight. An HPLC of an aliquot

i ess and
of the reaction showed conversion €0 product. The reaction was evaporated to dryn



Exanpl e 65. Method A; phenol 1-18 and 4-brono-1, 7-di et hOxy- hept 51e; 24 hr
at 80C, preparative TLC (10% MeOH in CH2C12); yield 3% Ms: rtile 571 nie
(M+1) 41 Exanpl e 66 and Exanple 67. Method A; phenol 1-19 and cycl opentyl :
brom de; 20 hr at 50C, preparative TLC (10% MeOH in Cl112C12); yield Exanple
66(5%; MS: 499 ink (M4-Na)+; Exanple 67 (20%; M 431 rn/e (MtNa). Exanple
68. To a stirred suspension of alumnumchloride (0.35 g, 0.0026 nol) in
nmet hyl ene chloride (8 nilL) under nitrogen was added 3-carbonet hoxypr Opi Onyl
chloride (0.323 m ™ 0.0026 nol). The i xture gradually becanme honobgeneous
and a suspension of internediate 1-13 (0.32g. 0.00087 nol) in

1, 2-di chl oroethane (4 nlL) was added. The m xture was heated to refl ux
overnight. Additional acylating agent (1 equiv.) vvai}ﬁr etﬁa_r and added to
the reacti of Mtk Srid Hbd @uritenvitnghaandedieaeddN2 o8 H THE 3 REur e was
cooled to roomtenperature. The rméﬁg@. D909 sn@g', pour ed over ice,
concent r at eehnf4ie sels SOBFERH ORI GRE W tth*"add 't i onal et hyl ene chl oride. The

m xture was stirred for 30 m nutes then extracted with nethylene chloride,
dri ed over magnesi um sul fate d conceptpat e AGpbAsibroof@Exumpk t an sol i d
(0.41 g, 78%%%;31&)&?&01‘&%6‘%{“?To?gﬁar%pgffsﬁlt% ?é%\éo tgﬁlgmabo%/bg conFtQ%gd (100 nm,
0.167 rmol )3&4!1:11&&/111{{%@ (d G405 mBY) pdenairogaded 2SRRI ‘de (12. 6 g,

0.334 rnnol) in one portion. The X sttt S6s Bdatet @OIR-80Eper at ur e
overni ght . epev-yfelived BReE 0“%%[313)(}#%\}%@%%(1 addi ti onal water was added
to the flaskeThe Wasidokiphg, peeatmntraixeraes cedpd CEPBRBY 11t at i on.
Further purification was acc | RS aiRd SRR it And cqlleatbé by

chr omat ogr agsgeEAted i PaY tﬁgftﬁﬁ'rs):rhégg&#gt hano) / chl or.of orm gelt' he
devel opi ng gRby@NThY pretistisnerapwified by Beshicglups ShgRaogBeRI AT S| 8?. VS (BSI):
mle 599 (M4-1)+. To a Stl.r Wdweef the previous product (25 ny,

0. 0418 mmol §rep tﬁ‘?ﬁ*ﬂi@cﬁ?}l}m{ﬁ (rae?’g]r%i trogen was added sodi um hydride (5 nyg,
0.125 rnnol) in one portion. The m xture was stirred at O gdiﬁgli%,tially t hen
was warmed to room.t [ They, Yyl d).oM NeRoIMBO-dd) R L3P &, di | uted
With di chi oPoRE e MRk e T e j

er. |- dried
over migneSi.mmﬁﬂtﬂx,aIﬂ,1-8"T|-1-Qfé(xﬂeaﬁéﬁ@%ﬁn@n%'@f%ﬁ’?@a?&%ﬁ%ﬁ%ght
yel | ow soli ' r{4d @ brbyé. P8 @pHLR6.8Y &, Phal-€3 ¢h #ogr aphy
devel oped iﬁ%%ﬁ@%&jﬁg16%\@%’hllgg’r4o¥go§ ‘}g%;ﬁl? . §3% yield). IHWR (CDC13):
50.93 (m 2@H1)E), 2846, Fn-106 1), §.34 E : 'ﬁ%, 2.64 (s, 511), 2.77 (m
3H),2.79 (m 102 211), 331 (s, 311), 4.01 (s, 211), 4.15 (m 211), 4.46

(s, 211), 4.52 (m 211), 5.72 0 6_(1 lint 7.49 (in, 411), 7.62 (s,
111), 9.43 W'D’&,(@éﬂggl ‘E@érb‘?saarsi?/’é&%sg?j(%[w&l , Exanple 69. To a
suspensi on ﬁ%_@msﬂhmﬁdﬁd&p.mﬁﬂn@@7 “in 1,2- dichl oroethane
(5 rnL) wad added 2, 241] net Succi (‘(E%m;,grswmm}ﬁla g, 1.98 mol ). The
m xt ure WasExwmnle @8- (F%?b%’ﬁ(}ﬁ?"egﬁdﬁg suspensi on of, i nternmediate 1-4 (0. 22
g, 9.88 mmig,}an{ﬂ;b1ho2fgdjsaﬁg,ao%erieﬂt§néds((ﬁsﬁﬂ}ﬂe\ﬂ§§%Héd. The mi xture was
heated to 70C in an Qil ba (1§ hEsn:A8dibb gaal'acyl ati ng agent (2

equi v.) \/vasE’ﬁ"dH’é‘i:Iﬁ‘érfgb‘%ﬁg’ %?’f\é@ﬁg‘é‘ F% e heat.eg fsgr 121_th;1'§1 I,eAction

M Xt ure WaSgg@miienal @5 mapto% wekder BNEB BSOS 2§ VB 267 Ehacént rat ed HO
(2 m.) was added reci pi &hos. . 2FH)8 .61 Qin| Y &88 Ep?iedLéd by
f1tration 180 gEbd Doy 31 b B R mg f Ui D ASHESG e 463
(M) +. To @1,m,u.nedi,m,aﬂvmzﬁ},ﬁﬁﬂé&g%\ﬁs@d 1B d »70: 38 nina)
in TF1F (2 nl) . /et I _room tenperature under nitrogen was
added tri ne?-ﬁ'}/ﬁssﬁyggfgiz% ?'E%g‘f”e ropwi se (0.5 nL). The reaction m xture
becanme cl oudy and vi gorous evol ution of gas was obse{ved. The m xture was
stirred at roomt L& seld). Dvis {HED): heassl @adsYl vent was renoved in
vacuo Ieaviﬁ&mpéef?gr@%\?j#ﬁ% %e) iLmwas triturated with nethyl ene
chloride/ nexdaetolasavs E3 of2dMbll ected by filtration. The solid was
purified by _pre tl alesehiemarogr aphy on silica gel to give a pale
yel | ow sol iﬁgz("‘l‘g%{‘ﬁpl{dgg%%'%/el d). I\/B{( BSI): rde 497 (M+l)+. To a stirred
sol ution of Bidueplere V8 GEShme M 18D- my, 0. 362 nunol) in TIM (5 L) under
ni trogen ad | & b ngglmﬂ.;il}ie (1.45 nalL, 1.45 nunol) dropw se. The
m xture sﬁ?aé’wea 7?%%@%&%& ature for 4 h. The nixture was cool ed and
quenched with water. Vigorous evolution of gas was observed. After stirring
at roomtenperature for 1 h, the reaction solvent was renoved in vacua

| eaving a white solid which was triturated with water. The solid was
collected by filtration and purified by preparative plate chronmatography on
silica gel using 10% net hanol /chl orofonn to give a tan solid (903 ng, 53%
yield). M5 (ES!'): me 471 (MEl). To a stirred suspension of the previous
product (40 ng, 0.085 nunol) in nmethylene chloride (5 raL) at room
tenperature under nitrogen was added trifluoroacetic acid (6.5 ul, 0.085



6.90 (s, 111), 7.53 (d, 111), 7.60 (d, 111), 8.02 (s, 111), 8.20 (s, 111),
8.44 (s, 111), 11.69 (s, 111); Ms (BSI): nile 467 (MF1)+. Exanple 71. This
compound was prepared using the general procedure of Exanple 70. The

acyl ated product was prepared (70 ng, 0.141 mmol) and suspended in 113F/
1120 (8 nmL, 3:1) and cooled to O C. Sodi um borohydride (16 ng, 0.423 mol)
was added to the reaction mxttne in one portion. Vigorous evolution of gas
was observed. The m xture was warned to roomtenperature overnight The

m xture was extracted with ethyl acetiate, dried over nagnesium sulfate,
filtered, and concentrated in vacua to a white solid. The solid was
purified by preparative plate chromatography on silica gel using 5%

met hanol / chloroformto give an off-white solid (12 ng, 18%yield). 111NMR
(DVBO- d6): .6 2. ( Jm/e 33 21 (in, 411), 2.84 (m 211), 3.02 (m
211), 3.82 xa,mpﬁ%s,.i@g@%ﬁ(% 272(%, A (s, 211), 5.71 (t, 111), 6.82 (d,
1), 6.90 (s, 111), 7.50 (d, Ili), 7.60 (d, 111), 7_99 (s, 11|—1|)49 8. 20(d.
111), 8.38 %h I oL nerat diclak o prokddbre ddV&ik(cEBir)E?camfFSeBﬁﬁ@i(E%ﬁ!iB ¥ 77104 Exanpl e
72.” This compoand Swas repared using the general procedure for Exanple 70
usi ng 3, 3- di Shewéry brepares faorh ExaRif 0 de. M5 (ESE): ride 481(Mrl)+. Exanple
73. Prepared by, g@p%zbggln%h@(ﬁam,a\ﬂ'zzmmhﬁéﬁwmﬁ)odi de and cesium

}
carbonate in ane{OI’]I rile” MS (. )i M Iylé;li), Exanple 74. This
conmpound mﬁxmlé@h‘iﬂeﬁ«zﬁémﬁgzqqﬁégg{erf@g‘%‘érbl?%g{eldur eN?jor Exanpl e 70. MS (ESI):

rile 495 (1%&5@;151%%@11@55@16@ MSWESY myh#3M5e8lure for Exanple 9, step
A. the acylated product was %;e{%%e&s(ﬁé@gngyﬁ v2@dky'mmol ) and suspended .in
THE (4 nl) Btempbohz @ifdrtatiif BYter "m trogen. Lithi um borohydride (0.4 ni,
0. 806 mmol ,Eganl}g@ﬁguabgmﬂg,mwsy'mlﬂideMSdESBW/%éZ}cQVIT e reaction mixture. After
stirring at_roomte ratu I > o 3tumve-Nsgts cooled to O Cin an

i cehath andﬁw%?liﬁ/an@(séﬂ%éﬁg%’gﬁdé'I@ﬁg?v?se to quench the reaction.

Evol ution ofx@ase VeSSBS nee SEN@ + RE- ni xture gradual | y became honbgeneous.
The reaction sol vent . @,d@ [P iyacuo | eaving a white solid which was
triturated le%\ﬁ%eﬁy&g’éﬁsdﬁ't egr esul t{ng precipitate was coll ected by
filtration BrengplvEs7aMSEESD:wE 62 @brill- (86 ny, 97%yield). MS (PSI): ink 443 -
(ML) +. To sti.rrgd N5k 99 @ + e previously prepared diol (80 ny,

0. 181 mmol )Ei‘aﬁﬂpf g%dll\@hti oroet hane (4 'EL) was added trifluoroacetic
anhydride (25.5 pl, 0A81 nunol) dropw se. The mixture b cgre tIo eneous
and was heaged 05, 96 cedpduib@asirepiied@cavdnmioght PrHREFI% LT 9l cool ed to

roomtenperature-and the solv re i REdda draasontigoss vddr kK sol i d. The
solid was tWh@raF@Wé@%ﬁpﬁn‘%{!*&]{%‘ﬁﬁ%@%ﬁ%{é@gﬁ by Fil %r aLion. .The solid was
purified by brenpkAtbIexPluae af odmedyia Il drTits 1G&r s E;% 5% ,
met hanol / chl ofoformto give,. D o5A! dubott F2ndtBlient 08loydedt Tiinl) dntier NVR
(DVSO- d6) ; spsgensign (’Wf“eﬂ%a?e dé‘ﬁ@%g%mé%l&f?,éz., 3%%@ %%%ﬂx »80, (m 211),
3.03 (1IN, 2}khgendvad3dded TFR1Q)3 mB, @91 yupmol) flropyvise Th7efql :['%,14..81 (s, 211),
4.97 (t, 111), 6.82 (d 9044 Sactloh kdtvent wadrefodyed IHjacurles@ng 3, 111),
7.87 (s, 111‘3’5{3“‘@??9“&2‘%???3%%%f,“%?"sgh%?ac fllc)t?’cnljf.ISQ ( 321 dd%). WS (ESL) - mite
425 (MH1) +. whitOlid that was triturated with ether and coflected by Hliralion Th2275,

(BSI): m/e 441 (MH)", 463 (M+Na)™.

Using the general alkylation conditions described for Examplcs 136-143, Examples 160-

165 were prepared from Example 159.

Example 160. (15.8 mg, 49%). "HNMR (DMSO-dg): 8 1.84 (m, 1H), 2.01 (m, 2HD), 2.36
(m, 1H), 2.78 (m, 2ED, 3.39 m, 2D, 3.80 (s, 3HD, 3.85 (m, 1HD), 4.08 (m, 1H), 4.13 (s,
3H), 4.79 (s, 26, 4.98 (dd, 1H), 6.81 (d, 1H), 6.90 (5, 11D, 7:48 (d, 1H), 7.62 (d, 1H), 7.85

(s, 1¥0),7.92 (d, 1H), 8.37 (s, 1HD).



white solid (17.4 ng, 32%yield). Il NWR (DM5SO-do) 4.76 (m 211), 4.93 (s,
211), 7.35- 7.45 (m 211), 7.53 (m II1l), 7.68 (t, 211), 7.90 (s, 111),
8.53 (s, H), 9.51 (d, Ill); M5 (ES1): Ink 453 (MEl.)t Exanple 77. The
conpound was prepared using the sane nethod as Exanple 75 using
internediate 1-13 and 3-car bonet hoxyprOplOnyl chloride to give an off-white
solid (8.2 ng, 11%. 11l NNLR (DVBO-d6): 52.01 (m 41-1), 2.41 (m 2H),
3.5 (m 2H), 3.90 (m 111), 4.08 (m 211) 4.56 (s, 211), 4.75 (m 211),
4.95 (s, 211), 4.98 (m 111), 7.35 (myy111), 7.43 (m 111), 7.51 (d, 111),
7.70 (m 211), 7.90 (s, 111), 8.54 (s, 111), 9.50 (d, 111); MS (EST): nfe
439 (M 1-1)+. Exanple 78. To a stirred suspension of alum num chloride
(0.57g, 4.3 nunol) in 1,2- dichloroethane (6 rnL) was added

car bonet hoxypr opi onyl chloride (0.529 nm., 4.3 mml). The reaction mxture

becanme honbgeneous and a suspension of internediate 1- 1172 nol)
in 1, 2- di chEgangt Mn@4G4ng, ﬁL%)-\A’MdEWSPOdGi:Fi 1133&&‘?1%%‘9%3393 @%»3@The.

het er ogeneous_ or i Xt t )G, 95 MHR .10 pa BH).dv6ér ni ght .
o S SR eoul o 15 2Rt £ 895

rirce

concentrated 11Cl (2. r.nk) added.
The Im'_;<t ur e(,:}4@&1)54.19(&,%)&9&{09!iafD,tﬁé’ﬂ'pbriHﬁ»L@gg@ (?633376%?&5?3%%4?]{\@%1 he g
resul ting solj i tion and air-dried overnight e soli
was slurri e&@%’?&‘k‘%ﬁ?ﬁ?ﬁ?ﬁﬁ’gﬁg chloride and collected by filtration to
give a tan solid (0.53g, 73%yield). M5 (BSI): ni/e 425 (Mtl). To a
suspensi on of the abgye pr t .U 487 @435 nnol ) in THE (5 inL) under
ni trogen m@aggﬁg{ﬂ,@%‘-ﬁiﬂ&#%ﬁo’ﬁé ride (123 nlL, 2Min THE) dropw se and

vi gorous evolution of gas was observed. When all of the starting nateri al '
had been copsuned, by _%gmt_{n@uﬁ(msune was cooled to 0 Cin an ice
bath and wa W’ﬁ%%éga(&g‘gg%ze@g slow'y. Vigorous evol ution of gas was
observed. After the evolution of gas subsided, the reaction mxtr;{)e becane
honogeneous,.. T 82614 QhmsRhy &8 prYRsdermg@om Fraupbud3 syt theginti®onal wat er |
was added. %aélt}’g?{eci Ptat eﬁ%as col |l ect 89.,b Sf(.bkérg?@. hgl*ding a tan solid
(0.18 g, 75Btoydetedyr Expmpleripyl S5’ Beg” (‘Rﬁ’ﬁ & % 00)%. To a
suspensi on of the previous conpound (43 ng, 0.108 mmol) in nethyl ene
chloride (2.5 nL) in a glass tube was .ad 5 Sfpionoeeet hgiveahydride (15.2
RL, 0.108 nExpstpie @h@h‘f"G‘P}Bp%éwgse%?pé’ﬁdg’ﬁgﬁﬂlgg{;+e to 80 Cin an oil bath
overni ght. Jigws8RL(Y.8Mg\\8S7%)C A6 GLELX oa 43 EIper at ure and 106 the sol vent
renmoved in vacuo |leaving a gray solid. The solid was triturated with ether,

collected by filtration and purified by preparative I&he %hrom%t ography on
silica gel Bewgiomedrh compbsadmes penerd Bialdr gf«mlsﬂ& ek ol i d (26
ng, 63%yield). 111NVR ; ih] Sbhe(ihindh béjohydlidOd givgasdlid), 2.36 (m
11), 3.85 ( ,“&‘%i}“&"ﬁﬁ"é‘g%%ﬁkﬁh?%. 17 g?s,m21é% 4. 9%043 u%#%OGS 0

(m 111) 7. 3dniemwadblictedpugBedbygmeraryivoriaty chrometoziaby o phisa 2 ule. & 111),
7.90 (s, 111)..8 Yo 2 9n 2Ya(ds a4 mvd 31BF1Y'. 111); MS (EST): Se
381 (M+l) + 'Eé'g%oi@&féémr@ce’oanpound was prepared Using the sanme nethod as
Exanple 78 with nethyl 4-chl oM 4-oxobutyrate as the acid chloride. The

duct ' o edeliaiy fonl EAmPRE63 g3843ymeelbin DME] NVR
FE)(l\)/suoC L 6;"?%&%&%@@%&@ kR Rnt@dekiaty mpRB6G3 g3UIA3pimeel i

4.17 (s, 21@)5,1:::&).‘5@?(1@311 t@%éﬁﬁ%z%ﬁ@@g%f%(bl{&ﬁ;z ﬁ%?4_0- f4%1(1 2n

211), 7.56 4l redihdd mixfordRas(stred dtHyom Emplratue, for a1 ynd embed with watgnat 39 39 (d,
1H), 11.86 (s, 111); M5 (ES)). mit 305 (1V14: 1)k roFlorinke i fikeda
suspensi on ‘& angithphs e a&%‘?@?%ﬁ?@%’,@ng&%ﬂf m’?olo) in 1,2- dichloroethane
(5 rril) at;peimienmel Al unel wotke tridrdgenmedins@dé é 18 He-$%hl or o- 5-
oxoval erate (0.28 m ., _2, ' ropwi se. The suspension gradually
becane hom@@?@%“&%@sz\ﬂg&%g%&@ﬁor 30 nminutes. A suspension of

i ntermedi at e i 4 940 i3dmmediate@0.87 5 AM3A aidol) in tetralydgferp 61 BEY WREYE3 nl) was
added to the reaction m re . and t o St ot bl dddpRM@EEHGH . The

m xture \Nashfb%‘m@f?h@’@dreé@&#’tge &g a‘r%g gg%%pour ed over Fce. Concent r at ed
HCL (2 ) pasuadsacvianshcaen io xTheneuenaslagy wes edraeed WHo2 B $he resul ting
precipitate was collec etg by filiratio Q, SbineflodehidideawdsBeddbivie a | i ght
orange soli ’@tf%@#m@,m@éé/& V‘#ﬁj‘@‘*‘/&‘%@ﬁ‘?: e 483 (M1-1)+ To a stirred
suspensi on of the previous product (240 ng, 0.498 nunol) in THE (8 nl)
under nitrogen was added |ithium borohydfide (1.48 mi, 2.97 ranol, 2M

sol n). Evolution of gas was observed and the m xture stirred at room
tenperature for 4 h. The m xture was cooled to OC and quenched carefully
with water. After stirring at roomtenperature for 1 h, the reaction

sol vent was renoved in vacua The resulting solid was triturated with water
and collected by filtration to give a white solid (0.21 g, 919b yield). M
(ESL): mle 457 (ML). To a stirred suspension of the previous product (77



107 reaction m xture was stirred at O Cfor 1 h then warned to room
tenperature for 5 h. The reaction solvent was renoved in vacuo |eaving a
tan solid which was purified by preparative plate chronmatography on silica
gel using 10% met hanol I chloroformto give a tan solid (46.7 ng, 63%yield).
111 NVR (DVSO-d6):1.59-1.67 (m 4H), 1.91 (m 211), 2.84 (m 211), 3.00 (m
211), 3.60 (t, 111), 4.07 (d, 111), 4.4.8 (d, 111), 4.79 (s, 211), 6.82 (d,
111), 6.90 (s, 111), 7A3 (d, 11), 7.51 (d, 111), 7.86 (s, 111), 8.19 (d,
111), 8.33 (s, 111), 11.5 (s, 1H); MBI{BSI): rn/e 439 (Mtl)*. Exanple 81.
To a stirred suspension of alum numchloride (0.36 g, 2.69 mmol) in 1, 2-

di chl oroet hane (10 inL) under nitrogen was added 3-(carbonet hoxy) propi Onyl
chloride (0.33 nL, 2 69 nunol) dropw se. The m'xturg vvggucts&%rred at room
tenperature, for;3Q P Dncchiited Rbtaht te dade 110 1§ R OBV Ehol") was added and
the mxture®8¥ivred at room tenper tur e £ aledie hftosin wapaedrefor 180 C

over ni ght . Mb@ﬁwﬁ'a#m%w%ﬁt?ﬁg%‘ggl Bt %tg equiv. ). vv?oso?q’dgﬁg and the
reaction ni %lttéil‘é i efela)] ivDi@fkrtagd Sfidd to atove® e hadephiAE "V Tiie 1 Xt Ut e was

cool ed to room tenperature @Xolﬁr@%ﬁﬁi foq&ﬁﬁekiﬁ@mﬁ/%eaﬂ@dieﬁél was added.
The mi xt ur e7%9u1$fh'j;MSe@r‘eP%ﬁv A i % preci {)i tate collecte ocﬁ?/ filtration
bei ng was he]qﬂ_?@gg{dg%d dihRscMid Ridadeps). Theresdied BUxtds ¥ FT ed by o
preparative ptate chronmat ogé@‘fh Q]g ﬁ}llagsqﬁegﬂlcoﬁtﬁhtwd%maﬂam@?/

chl or of or m teopggiateee e HIPEY ‘“%Bf 85.585% yi el d). NG 9@55): nle 627
(Mr1) . (TO a%{&rrﬁ«@&u&%wui:torrhetmﬂagopuceww it b‘taofcfad dgi 0.h622 mol )
in THE (10 at room e ) Mytegen was adde i thium

bor ohydri deCKTWGOﬁEEhYAQ'@%g%a@ ?{e ?’gﬁﬁnﬁg"m u:(]imon) dr opwi se. Vi gorous

evol ution of gas was absented and a precipitate began t%pgoi{%ﬁn;}ge reaction
m xture was_cool ed t C an . de el ysisglde hethdHp t he

subsi di ng oExaWmIE RS —g‘?'?q‘(%t’ro%&ﬁ %tﬁ%nﬁré%%%%d?lﬁfp?% %{rﬁﬂé&;d’@ of CIfRY&ledn vacuo to
gi ve a whi t¢g§m:js@,0.dﬂﬂenm®)indq1\ﬂﬁ§“af?‘i‘dﬁﬁ T e wat er and cqllected by
filtration to gi ve avgas%gtédvygilh@o@f&hdo&ramﬂigﬁncg@bm wéqxtef)apdwgs ’I‘:ié“laf: n e 487
(M E1) +. To5=SAYR¥hEI°0R of the preyi ous o0 Q6 (AU, 467 ol ) i n

1, 2- dichl Ofimmm@eqmthmwrwdam@%i mtgu%eo{/%/as *added trifluoroacetic acid
(37.3 id, 0(1%61213' rnmo') at roomtenperature. The reaction m xture was
stirred for 5 ‘'n. at roomtenperature then heated to reflux for Ih. The
m xturé was cooled to roomtenperature and the solvent. r :dfgVacuo

| eaving a grayisbisid Qe &fdnte?ﬁlnﬂia@i]-ﬂdlW@%@F&ﬂ’gﬁmﬁﬁﬁyg%\égg?%g ive plate
chr omat ogr aphy on si | |é§mg?ll ys%&ﬁ&gﬁh&@p&lédﬁblmsoéﬂmmﬁ%zbi Bhylan
off-white e@gnaaixere Cbu N PAST Vi el d). 111NVR Q%g&%gﬁQﬁh@mé.79-l.86
(M 111), 2 ,Q2ndi Was RhbYed uRded Gaduyn anfifhe roaglon THFF Y 3 @,2 éltsc’t L%}l , 3.86
(m 2H), 4.08 (q, 111),.4 ,with vdter@ad diRi 1) aliBODOEYC , 6.81
(d, 111), 6?96&6§?éfé§¢mf@géh%%§ﬂ%%%¥ 7.64 (d, 111), 7.84 (s, 111), 7.88
(d, 1H), 8. 3o (ss+1))H); M5 (ES'): nile 469 (Mt )+. Exanple 82. This conpound
was prepared by the sane general procedure as Exanple 81 and '
nmet hyl- 5- chl or o- 5- OxOval erate. The pr t ' ted laig, B3 -white
solid (85 mmaﬂ%/agﬂ.amﬁyqlﬂashcmtvmg?ﬂ%% ’:'?%}éll@é%-%._g@@(m 41-1), 1.91
(m 211), 2. 790% m-ani%i%?' (1131%90.@5 mﬁdﬂ}qc—ﬁﬁ@iq(@pheﬂliml}qsplﬂ? 81’]('d, 1H), 4.50
(d, 111), 4F¥¢#7211), 4. 9(5’:3§i§’c ﬂﬁm%?ﬁﬁ%ﬂﬁﬂ)ﬁmﬁﬁ1ﬁﬂﬁimkﬁ, 6.90 (s,
1H), 7.47 ( dinaghitly! (2058 .0p gunofjypnd & ﬁﬁé,l , 728éd | Dl reRic26, (S, 111);
M (BSI): '3%% 4@@,{}?@&3{5 I 5 Qare(itiddeand B RIRYIeaY B 3825 - S Suspensi on
of Exanple 8 (520 0. 119 ba0L) ik AFEbORkdoblod afdtherioheatiemoishin

t enper at ur e Afredbeating Prldyénthdd 4du8d cesi um car bonatg é{lugﬁdéﬂte 04593 mol )
fol I owed by et hyhsRiyRAL d8or{dd41Bml) was @dgb e Frge SIS "FE%C17on 'm xture was-
heated in a Sealed tube at 100 C fh%fiofg Nea HNGBMEOHVEHMES Tool ed . to room
t enper at ur e thefpphedurehHEPRIFENE . Chi'or 1 de and shed with yatier. The
organi ¢ phasg,. wasi.divieadd oenig)amdResiywinksl (F9 mebvas YT € and” concent r at ed
in vacuo to a yellow film_ The fil H&\@@%sit&h*d%ggh@fbsmﬁ&forétim,rﬁltaﬁ@ the solid
Col | ect ed byDMIFMMAOR 3t g™ WHEEBI% G Was ‘purified b gr.g%%ggmrytgd‘pilt@te

chr omat ogr agfyy,, 8 eid, hfd@o@ehtraisi ingad@od g e S8 m t o give a

light-yellow'sofid (25 ng, 45%vyield). Il NVR (DVMBO-d6) 5 1.38 (t, 311),
1.53-1.77 (m 411), 1.91 (in, 2H), 2.81 (m. 211), 3.38 (m 111), 3.82 (s,
311), 4.08 (d, 111), 4.50 (d, I11), 4.60 (m 211), 4.79 (s, 211), 6.81 (d,

1H), 6.90 (s, 111), 7.49 (d, 1H, 7.62 (d, 111), 7.85 (s, 1H), 7.90 (d,
111), 8.37 (s, 111); Ms (PSl): ink 467 (M+rl). Exanples 84 and Exanpl e 85.
The enantioners of Exanple 83 were separated by chiral HPLC using a

Chiral pak AD colum 4.6 x 250 nun with a flowrate of 0.5 rd./mn. with

et hanol as solvent. Exanple 84 eluted with a Rt of 19.1 minutes M5 (BSl);
ink 467 (M+l)+. Exanple 85 eluted with a Rt of 24.7 mnutes M5 (ES ): ride



Exanpl es 86-91 were prepared using the general procedure for Exanple 69
using the 109 appropriate cyclic anhydride. Exanple 86. M5 (BSI): rok 423
(Mt1)t Exanple 87. M5 (ESI): nk 481 CM ED+. Exanple 88. MsS (ESD: nk 481
(Mtl). Exanple 89. M5 (ES]): Se 507 (M+lr. Exanple 90. MS (ES]): Se 467
(Mrl) +. Exanple 91. MS (ES]): ride 423 (MFlIt Exanples 92-99 were prepared
from Exanpl e 86 using the nethod of Exanple 83. Exanple 92. M5 (ESD: rnie
451 (Mtl). Exanple 93. M5 (ES]): Se 465 (M+rl)t Exanple 94. Ms (ES]); ink
437 (Mtlr. Exanple 95. M5 (ES]): Se #4193 (IVI+1r. Exanple 96. MS (ES]): ink
463 (Mtlr. Exanple 97. M5 (ES]): rate 507 (M+l). Exanple 98. M5 (ES]): rok
479 (M+lr. Exanple 99. M5 (ES]): nak 522 (M+1lr. Exanples 100-103 were

prepared frominternediate 1-4 and the approptiate | i de using

t he genera ﬁ%&%%gfmé@%)@amlﬁ“ﬁ& n@é@@ﬂiqﬂb@mﬁé&%%@fﬁpﬁﬁ’ﬁ% (M+1r.

Exanpl e 101" ( ) m‘Je 4?%2(%3%8%@%%%1@@ 3B (, BEHD)3.83 w3 467

(M+1) 4. Exasgd Bz, B0, 2.85LIESHS H2 ik (MELY | Exa%?%plé_)g%bﬁ%é;:gﬁre

pr epar ed f&%&%ﬁn}gg_ggﬁ,ﬁﬂgz;nbes,am)r&)mﬁdd\tJ@%@@rﬁ "30dide” USing the -

met hod for g 83. Exagglfgglgﬁéd S | B8 o N @Y £ M8 B)7 Exdripl e 105. M5

(ES]): Se 4532 AMEPP (B arpl B-108: "MS>(ES[): Se 509 (M1);_ Exanp| £, 107. M5

(ES]): Ve 523 (1% 43t 1 B, 7.56 @ 7= 8.8 Hz, L), 778 (6, LA - (/= 80522 20, ‘
8.26 (s, | H); MS.(n/e) 504 (M+).

1-22 (75 mg, 0.15 mmol), Cs2CO3 (68 mg, 0.19

le 171. A dried flask contgining _ ,
Examp 0.71 mmol), rac—2,2’—bis(diphenylphosphmo}—1,1 -

mmol), 2,5-dimethoxyaniline (100 mg,
binaphthyl {15 mg, 0.07 mmol), and PA(OAC): (10 mg,

es (5 mL) were added and the mixture was again de |
d and the solvent removed in

0.04 mmol) was de-gassed three

i Dry xylen -gassed three times.
times.

After heating to 125 °C for 20 h, the black solution was coole

cuo. Methylene chioride (10 mL) was added, the mixture filtered through Celite, and
vacuo.

atographed on silica gel (5% McOH!CI-hClg). The

the mother liquor was chromt |
i o9:1
intermediate yielded (22 mg) and Raney nickel (50 mg) was hydrogenated in 5 mL

DMF/MeOH at room temperature under 50 psi of hydrogen - !
The resulting brown solid was mturated with

MeOH to yield 6 mg (8%) as a tan powder: mp>300 °C; "HNMR (DMSO0-d6) 5 1.39 (t; J
_71%z 3 H), 281 (, T =67 Hz, 2 H),3.27 ¢, J = 6.7 Hz, 21, 3.63 (s, 3 H), 3.82 .(,s 3
), 4.57 4 =65 Hz, 2 ), 471 (5,2 HD), 6.30 (dd, J = 2.9, 87 Hz, 1 H), 6.72.(d, J= ;.;
Hz. 1 H), 6.81 (dd, J=2.7, 8.7 Hz, 1 ), 6.89 (3, 7= 8.8 33z, 1 ), 690 (d, J=33 Hz— L
1), 7.28 (s, 1 ED), 740 (dd, J= 2.1, 8.7 Bz, L H), 761 (4, =88z 1E), 773 =1
Hiz, 1 H), 7.90 (& J = 8.7 Hiz, 1 ), 831 (s 1 H); MS (w/e) 534 (M),

pressure for 4 days, filtered

through Celite, and concentrated in vacuo.

Example 172. This compound was prepared by the general method for Example 80 except

sing‘nitromethane and methylene chloride as a solvent in step 1 and starting from the
u

: 4
dihydroindazole intermediate }-20 and methyi—S-chloro—s—oxovalerate. MS (ESD): mle 413

)

Example 173. This compound was prepared by the general method for Example 75

starting from infermediate 1-20. MS (EST): m/e 399 (M+1)".



110 Exanple 108. M5 (ESP: xrde 495 (MElf. Exanple 109. M5 (ESP: ml e 509
04+1r. Exanple 110. Ms (ESP: nile 479 (Mtl)+. Exanple 111. M5 (ESP: rule
611 (M+l)+. Exanple 112. Ms (ESP: rate 581 avii-1r. Exanple 113. M5 (ESP:
me 497 (Mt1l)+. Exanple 114. M5 (ESP: ink 538 (.6+1)+. Exanple 115. M5
(ESP: nile 552 (M1-1)+. Exanple 116. M5 (ESP: Ink 665 (M 1-1)+. Exanple
117. M5 (ESP: ink 507 (MF1l). Exanple 118. Ms (ESP. me 506 (M1l)+. Exanple
119. M5 (ESP: nle 481 (M+1)+. Exanple 120. M5 (ES!'): rnk 495 (M 1-1)*.
Exanpl e 121. M5 (ESP: me 483 (Mtl) +m1#Exanpl e 122. M5 (ESP: n3/ 6493 avi +0+.
Exanpl e 123. M5 (ESP: nte 507 (M4-1)*. Exanples 124-133 were prepared by
reacting Exanple 103 with the appropriate brom de or iodide using the

nmet hod of Exanple 80. Exanple 124. M5 (ESP: ink 639 (M-O+ Exanple 125. M5
(ESP: me 525 (Mtl)t. Exanple 126. M5 (ESP: ink 509 (Mt-1). Exanple 127.
M5 (ESP: flak 625 (M+l)+. Exanple 128. ' b8 fdp Exan(pl4HION+. Exanpl e
129. M5 ( ESEXanipieki740Bhig QWEHﬁWaS@?ﬁﬁFB%%Sﬁ%H{SE{SP: n e %&?:4 ( MF1) +.
Exanpl e 131, G{I(ggﬁie £ardBA0 MHEsD: myeB6aRErB 132, M5 (ES]): me 521
(M+1) +. Exa%i\@ . (ESP: ink 505 (Mr1)+. lii Exanple 134. The phenol
internedi ate 1-19 under Friedel Craft conditions as g%%crip?ee&llt fn(ar Exanpl e
80 formed t eamciﬂ?S Diis i @6b prefdind by ikigeteralaps o ICEY R 1Te di ol usi ng
lithium borohydride in a simlar Nerve gggggh‘bp@ﬂwr Exanpl e 80. To a
stirred SUMMZQWBEOWI?tWP%QT ate ?El 9 g, 2.69 mml) in CH2C12 (40
m.) was added TFA (021 ni, 249 nunol) under nitrogen. The rea&t;ngn

m xture,was stirred for 2 hours the I iggﬁ@allmmd(faaquplql s added.
The react i ofxaswle/&ht TW&EOWF@HB‘{/%%T’ qr??gr\?gg 'gIel eavi r)lg ﬁ\ngBif-whi te solid that
was tritur al%ﬁglp\m dhuetrhronandmoinedeie NIHFSH P 4L 1'9R. '1 11 NVR (DMVBO-d6) 5
1.59-1.69, (m 411), 1.87-1.91 (m 211), 2.78 (in, 211), 2.97 (in, 211),
339 (in, 111), 4.07 (d, 111), 4.48 (d, 111), 4 78.(s 1) 63 (d, 111),
6.70 (S, 1lAYample #2. o c&tﬂopn@wmr%w{edﬂqﬂﬁ*ﬂ“ﬁgf?g %‘“diefﬁ &Péi.eg% (d, 111),
8.31 (s, 111), 9.44 (s..111).g:1 sm/edbd \M+BXanpl e 135. Step 1. A
sol ution ofg%-eré{‘ﬁw“%fﬁ%%}%mﬁé%iggi %’Issiég (510 nmy, 1.24 mmol) in dichloroethane
(DCE) (15 m) was added dropwi se to a prefornmed sol ution of A%C13 (1.37 g,
10. 31 mmol ) and, el hydi 454 CIA@H ARInIRL ol ViSane biomolgyepirlay 89 nppl ) jn

DCE (10 m) N Oom t enperature. The.re 1s al lowed to stir overnight
at 'room t engecat metkoddfa 4W1Wf£§[)'\/%§§6e%&%5ﬂgnd extracted aliquot showed
conversion to product. To the stirring solution was slowy added 10 ml of
2N HC1 and the reaction allowed, to i f t abd ioraidé or 60 mi nut es.
. . 1817 28 Mclappropiatd .

Thie resul t i Begpoufids 1W?%W%’6Pﬁeaar%9a%°n&%%+ﬁepct ed by vacuum filtration and washed
with et her;ieﬁﬁgbg&eg&&%yﬂeﬁbddcs&@eéﬁgﬁﬁmle@ 7 (M+Na) . Step 2. To a
OC solution of the pr i 8% 1 (684 ng, 1.24 nunol) in 20 nil of
anhydr ous Tﬁhﬂl’%ﬂf‘srigd%g%ﬁ‘ggﬁnﬁsge@g 0 ml (12.36 nunol) of a 2.0 Msolution
of Li BH4 ingggg,lgfga,ms@smzmeéﬁs%ﬂl)omed to stir at roomtenperature for 60
hours and HPLC of@ %%eﬁ7mﬁeacti on showed conversion to product. -
The react i oR*4RES *d to dryness and the resulting white solid
triturated hnvs Bz MEdESDIWedTle® Yy -vacuum filtration and air dried; 540

g, 93%yi ell?,gémpl\{eslsg%:(ﬁ‘gﬂir@e A LAY 44- H) +.
Example 184. MS (BSI): m/e 485 M+1)"
Example 185. MS (ESD: m/e 469 (M+1)".
Example 186. MS (ESI): m/e 457 (M+1)"-
Example 187. MS (ESI): m/e 481 (M+1)".
Example 188. MS (ESD): m/e 455 oM+
Example 189. MS (BSD: m/e 469 (M+1)".
Example 190. MS (ESI): mle 451 QM+1)".
Example 191. MS (ES]): m/e 512 (M+1)".



Step 3. To a 0 C solution of the product fromStep 2 (530 ng, 1.13 mmol) in
10 M of anhydrous DCE was added 87 pl of trifluoroacetic acid dropw se
with a syringe. The solution was allowed to warni to roomtenperature
overni ght An HPLC of an aliquot of the reaction showed conversion to
product. The reaction was evaporated to dryness and 112 the resulting
solid was triturated with ether and collected by vacuumfiltration; 611lny,
contains salts fromreaction sequence, M5 (ES: Yr* 475 (M +Na)'. GCeneral

al kyl ati on procedure for Exanples 1364#6: To a stirred suspension of
Exanple 134 in acetonitrile (0.04-0.06 inM under nitrogen was added the

al kyl ati ng agent (3-5 equiv.) followed by cesium carbonate (3-5 equiv.).
The m xture was heated to 50-80 C overnight. \Wen conplete, the reaction

m xt ure was_cool eg,t eSN/E APERei YT € and concentrated in vacuo to a
solid. The E’bﬁt’i‘pée%/%'sﬂ‘tgrl ttjrngt ed Wi t[r{rwat er and col lected by filtration_ The
product s weEeamgl 198i 8 BSD:mads? @5t Rm chronat ogr aphy on silica gel,

preparative_silic oS 49y apkigpar ati ve HMG. Exanpl e 136. white solid
(14.3 gy, 399A%R% é%%'(%%m NG 48) 5 1.30 (d. 611) 1.60-1.67 (m 411),

1.87-1.90 (Byanzid95. MSGESY:ime 4 WM*3 00 (m 2H), 3.59 (m 1H), 4.07 (d,

111), 4.48 (d 1 bMé-(é&):(u%ziﬁaléflﬂ)*‘.l- 79 (s, 211), 6.78 (d, 111), 6.87 (s,
111), 7.43 %@,’“P%%‘, J51°(d, |(%}, 7.86 (s, 111), 8.16 (d, 111), 8.34 (a,
111), 11. 55EfmuplaiPs)MS REme S+ 52 ny, 14%yield) M5 (BSI): ink 509
(M+H) . Exangkaqnpléf’g?_l(&é@gk&nﬁrgmﬂ@%w‘i.el d). M5 (BSI): ink 467 (MrH. Exanple
139. (15.90 1y, 2. 7% yi el d). P/@égsg) nme 509 (M+H). Exanple 140. (9.16 ‘
rag, 20%yiﬁxmﬂleb9§¥é§i§gmﬂ? X (M-H. Exanple 141. (20.8 ny, 17%

yield). M5 E£ESe 19vals (BER nf/dMéd (E+1)"
Example 200.MS (ESD): m/e 473 M+
Example 201. MS (ESI): m/e 487 M+L).
Example 202. MS (ESI): m/e 455 Q+1)".
Example 203. MS (ESD): m/e 455 (M+1)"
Fxample 204. MS (EST): m/e 481 (M+1)".
Example 205. MS (ESI): m/e 481 1Y
Example 206. MS (EST): m/e 481 Qvi+1)".
Example 207. MS (ESI): m/e 509 M+D
Example 208. MS (BSI): m/e 501 QM+1)".
Example 210. MS (ESY): m/e 497 M+1)
Example 211. MS (ESI): m/e 523 MDD
Example 212. MS (BSD): m/e 487 (M+1)".
Example 213. MS (ESD): m/e 497 vi+1)
Example 214. MS (ES): m/e 469 (M+1)".
Example 215. MS (EST): m/e 495 (M1
‘Example 216. MS (BS): m/e 466 QLY.
Example 217. MS (BSD: m/e 469 (M+1)"-
Example 218. MS (EST): m/e 469 D"

209. To example 172 {50 mg, 0.121 mmo}) was added Ac,0 (2 ml), and the
°C for 2 h. The solution was cooled to room

Example
reaction mixture was heated to 140

temperature, E;O was added, and the yeliow solid was collected and dried (33 mg, 60%):



Exampl e 142. (35 ng, 22%yield). IFINWVR (DVSO-d6): 8 0.34 (n, 211), 0.58
(m 211), 1.26 (m 111), 1.63 (m 411), 2.83 (m 211), 2.99 (m 211), 3.61

(m 111), 3.88 (d, 211), 4.07 (d, I11), 4.48 (d, 111), 4.79 (s, 211), 6.79
(d., 111), 6.89 (s, 111), 7.43 (d, 111), 7.51 (d, IIll), 7.87 (s, 111), 8.17
(d, 111y, 8.32 (s, 111). Exanple 143. (27.17 ng, 41%yield). M5 (BSI): me

581 (M+Na) 4. Exanple 144. MS (ES]): nte 492 (M+ it. Exanple 145. MS (ES]):
nile 505+ it. Exanple 146. M5 (ES]): mle 465 (M + Exanple 147. M5 (ES]):
me 506 (14 + 113 Exanple 148. Ms (B8!): mle 587 (M+ 1)+. Using the
general al kyl ation procedure described for Exanples 136-143, Exanpl es 149-
158 were prepared from Exanple 136. Exanple 149. (20.73 ng, 56%yield). M

(ESI) ink 556 (M#Na). Exanple 150. (12.04 26% Y 5&1% }gt%é 1) nile 517
(MeNa) +. gﬂ;@éoimogo(ﬁwmmﬁ%eﬂ@) W(%@I'§ 7 8é Na) 4. |
Exanpl e 153H) 540 | did 1! 5 Ak 1 BB 6FR ) B8 R (AT MTG, 1H)

ppm; MS (m/e) 455 o).

Example 219. This compound was prepared from Exampie 176 and bromobutyronitrile by

the general method for Example 8§3. MS (BSI): m/e 508 (M+1)".
Example 220. This compound was prepared from Example 176 and ethyl iodide by the
general method for Example 83. MS (EST): mfe 469 M+

Examples 221-227 were prepared from Example 176 using the method described for

Example 83.

Example 221. MS (EST) m/e 497 (M + 1).
Example 222. MS (BSI): m/e 455 L+
Example 223. MS (ESI): m/e 481 M1
Example 224. MS (EST): m/e 483 (M+1)".
Example 225. MS (ESD: m/e 509 Q+1)".
Example 226. MS (ESD: m/e 501 (M+1)".
Example 227. MS (BSI): m/e 515 M1

Example 228. This compound was prepared from Example 173 and ethyl iodide by the

4
general method for Example 83. MS (ESD: mfe 427 (M+1)".

Example 229. This compound was prepared from Example 174 and propyl iodide by the

general method for Example 86. MS (BSD: m/e 509 (M+1)".
Example 230. This compound was prepared from Example 174 and ethyl jodide by the
general method for Example 83. MS (EST): mfe 495 Qa+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)".



Exanmpl e 153. (10.5 ngy, 21%yield). M5 (ESP ink 521 (1v1+1-1)+. Exanple 154.
(19.1 ng, 11.79'0 yield). M5 (ESP: Se 517 (MtNa)+. Exanple 155. M5 ( ESP:
me 512 (M+ 1).E. Exanple 156. M5 (ESP. mle 527 (M+ 1)11 Exanple 157. M5
(ESP: me 523 (M + 0+. Exanple 158. Ms (ESP: xnle 492 (M+ 1)+. Exanple
159. Thi s conpound was prepared according to the procedure for Exanple 158
where the phenol internediate 1-19 was acyl ated under Friedel Craft
conditions with nethyl 4-chloro-4-oxobutyrate and reduced with |ithium
borohydride. To a stirred suspension g§ internmediate diol (0.39 g, 0.91
mol ) in nethylene chloride (15 nL) under nitrogen was added TFA (0.13 ni,
0.91 mmol ) dropw se. The reaction mxture was stirred at roomtenperature
for 4 h. The reaction solvent was renoved in vacuo | eaving a white solid
that was triturated with ether and collected by filtration (0.32 g, 86%.

M5S (ES!'): ink 441 (M11)+, 463 (LM+-Na 42 LaWsmakl on
congltléns Eﬁﬁﬂﬂ&ﬁédﬂﬁSLmEﬁﬂﬁb%%§m¥@§%fﬂ§ E%l&aggagﬂﬁ%ﬁ&h 165 mg%egprepared

f Exanpl 159 Ex 49 (Em)-mferém( HNBO-d6): 5 1.84
(;nomlllgj‘,np ﬁc?eﬁ%‘P’ﬁ’?%‘le%iiﬁgedffn@ﬁnﬂ%m 2. 3%3 (in, 211), I(I3 39 (rr% 211)
3.80 (s, 311), 3.85 (in, 111), 4.08 (m 111), 4. 133& 311), 4.79 (s, 211),

4.98 (dd, 1 nd 6290 163 \Exampie a3 gising| thy deagylgon g’ || )
7.85 Es é 2“"?}3 5%1(%% C‘%;ﬂ 4.0 @9;&\%&&:(1 I )) 14 Exanpl e e)161 (24(3 g, )
3299 . I mkﬂaoda@ws@idlﬂﬁ{ﬁ Infsé"f%L in, 611), 1.83 (n, 111), 2.01 (m

211), 2.36 (in, 111), 2.81 (in, 211) 328(m 211), 3.85 (in. 111), 4.10

(m 311), 4.61 (n, 211), 4.79 (s, 4. bk mdhodOdckehibed 1) , 6. 89
(s, 111), 7EASuglel 234 Hijs CWHPG’BH% d"aslpi Fdfsﬁg %‘m" Iﬁ%)m 7. 89 (d, 1H) 8.36

(s, 111). Example 231. MS (ESI): m/e 513 QM+1)".

Example 235. This compound was prepared from Example 234 using the method

described for Example 233. MS (ESD): m/e 471 (M+1)".

General procedure for Examples 236-244.
ediate I-24 or 1-25 (1 eq) and hydroxylamine hydrochloride or O-alkyl

A mixtuore of interm
. -methyl-2-pymrolidinone and ethy! alcohol

hydroxylamine hydroch]on de in a mixture of 1

was refluxed for 4 h. Ethyl alcohol was removed under v
shed with water and dried to obtain the product.

acuum then quenched with water

and the resulted solid was filtered, wa
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 Qi)
Example 240. MS m/e 442 V+1)
E;:ample 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), methanesulfony! 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 b. The reaction mixture was



Exanple 162. (14.6 ng, 21%. MS (BSI). rn/e 467 (MtH. Exanple 163. (26 ny,
32% . MS (EST): nmle 453 (M+1l1l)4". Exanple 164. This conpound was prepared
starting from Exanpl e 163 using the general procedure for Exanples 148-155
(9.77 mg, 20% . Ms (ESI) ink 517 (MtNa). Exanple 165. This conmpound was
prepared by. al kyl ati on of Exanple 163 to give a yellow solid (17.8 ny,
89% . MS (ESD. ral/e 481 (M+l-1)+. Exanple 166. This conpound was prepared
in step 3 in Exanple 100. The ketoester in THE under nitrogen was reduced
to the diol using lithium borohydride to give a solid which was coll ected
purified by preparative plate chromatography on silica gel using 10%

nmet hanol /chl oroformto give a tan solid. M5 (BSI): mle 511 (IVI;%)@ Exanpl e
167. The keto-acid internedi ate f Gok ShdExmaciel B48wHR®Bl ) in DMVE
(3.5 nl) wageadedwitEBireRie ey 13 “%%%&rﬁr‘m) ?Tgorl;é%éla 521 g, 2.727
nanaol ). Th E‘ﬁgwctﬂ@plaaaa&tauﬂ&zm@:dtmﬂeﬂﬂﬁ@ ABo S SFat ure for 5 h and

guenched wi wat er "at Glpl E%@mﬁa@rédmmmtmw\r@u at room
tenperaturewfirgnﬂasfr@dmth@f“?sd‘i‘% F?chereg “washed V\% yd dried to
obtain the agj Ebﬂgtghp&gjmgam@aﬂ@hegam%w 16 nepayet (Wpurl ?1 M5 i nk 552
(MF1), 574( This internediate (0.13 g, 0.235 nunol) in

't et rahydr of ur an (5 m.) was added |ithium borohydride (0.092 g, 4.2 mml )" at
5 Cthen stirred at roomtenperature for 2 h and quenched with water at 0
C. The aqueous | ayer xtr%%1 4 th a mxture of tetrahydr of uran and
et hyl acet a@@e(aip@“’rdafeiﬁr) fhe conbi ned Oi%} yashed with 115
brine, dri eﬂngmﬁQ@nmm&cﬁamﬂthwdcem@anF%e Zro ; Thgtpﬁrude
product was triturat E;P&ﬁm@ﬁrebﬂ-ﬁﬁhym-pfrmh mongad 8P¥y | acet at e
at room ten?ﬁéif%ﬁ’{?%wfe“ firo rIl"ﬁﬂd%fdrﬁser ed, vvashg ftbdg,;dh@{ooﬁmgn@famd to
provi de thealtuadr@a@yefanbcu@rgb BYagmsRopR % pur i tt%lsggacws Se 534 (M+l),
494 (M 18) th 11 EBLhidcaaeyS birmvied endeR BICHITY.

trifl uoroac%pcd%f %‘gw%gbg%éro s)y The rdestlrJACE q,i,gyeﬁ&!%@mmostl rred at room
t enper at ur enlfmﬁﬁraﬁhtnwh@qlie P EE WCH acetate and g”pc%ptrat ed
under vacuuglﬁhgd{ WD g@e{hpﬁw%ﬂddﬁlwmﬁUBEcomh@e%?rng&ﬁBHﬁf? was purified

by silica g umm chr omat ogr aph ( {506k, wikidfenyd wibuiied W Se 494 (Mrl) .
Exanpl e 168banEh@eIfd@N)CCﬁ'ﬁﬁ“H g’spcrg'?g %e%luatg preaar ed using the method

of Exanple 78 (0, ﬁoﬁ;&%@mhqxamﬁows%gm‘é&a &t hydr azi ne hydrate (20
drops). The resultedé&lfg&r 3@3‘?‘“ on was heated to 100 C for 4 hours and
quenched wi Eremypg 16 (12 d was filtered, washed with water and
dried, (14 #fhm Q/mymldbccﬁws@ 435 (M+l), 457 (M+Na). Exanple 169. A

m xt ure of |nt er ‘%e eq) and net hoxyl am ne hydrochl oride (4 eq)
in a mxturExgepla2 Wf pyrr I|d| n01l and ethyl al cohol was refluxed for
2 h. Ethyl gkﬁ@ﬁ)@ﬂ49m@z§mbr¢ﬁ8/€ﬂ+0nder vacuum and the reaction nixture was
quenched vvlth g W‘H} My ed solid was filtered, washed with water
and dried t5*%F %(53 foduct . I\/SSe 440 (MH1).

Example 251, This compound was prepared from methy] ketone intermediate 1-25 using

the general procedure for Example 246-250. MS m/e 428 M+ 1)

. i iate I-26 .
Examples 252-286 were prepared using the appropriate N-atkyl ketone intenmediate

by the general oxime synthesis methods described for Examples 246-250.
Example 252. MS mfe 442 (M+1)
Example 253. MS mle 484 (Mv+1)
Example 254. MS mfe 470 (M+1)

Example 255. MS m/e 456 Q4+1)



Exanple 170. A dried flask containing 1-22 (100 ng, 0.20 narnol), Cs2CC3
(91 ng, 025 mmol ), p-anisidine (117 ng, 0.95 mol),

rac-2, 2' - bi s(di Phenyl phosphi n0)-1,1' - bi naphthyl (20 ng, 0.09 mml), and
Pd(QAc)a (13 ng, 0 06 nmol) was de-gassed three tinmes. Dry xylenes (5 inlL)
wer e added and the m xture was again de-gassed three tines. After heating
to 125 C for 20 h, the black solution was cool ed and the solvent renoved in
vacuo. Methylene chloride (10 nm) wasgy,added, the mixture filtered through
Celite, and the nother liquor was chromatog, raphed on silica gel (5%

MeOH CH2C12) . The intermedi ate yielded (22 ng) and Raney nickel . (50 ng) was
hydr ogenated in 5 inL 9: 1 DVF/ MeOH at room tenperature ungser 50 psi of

hydr ogen pressure for da il ot NEOMEBI (ﬁedutrbre:thaan wentrated in
vacuo. The Pesurs$¥igTB Xrgigflmalt}ggﬁg]ﬁ (Itpgr at ec} %’729 MeQ4-1 to yield 9
m (9% as QddEé‘ﬁL Wcmbawfsﬂ%(ﬁ(?ﬂ HNVRopVED ﬁqj).\gil oreq By 6.9 Hz, 3

, 2.81 (t; & Hx Aotich miBuERaf s, 3 H).
2. (s 3cmgnde49®eg,@a’m@ol%@§ﬁ-§d"d§‘fﬂaﬂP4 % (s 21 Clalfd gﬂg@ ﬁjd J.= 2.6,
E}umg 8B ot ©mpérafhrd ovamigh? 1The, rea@ti@Qvgsdhen yonceriiated; gITeq y 7.1 (d,
2 21 (dd, J= aslcotbcied b ﬁlt(adonJ— 8.8 Hz, 1
. 7.78(s, watemandafeve@f’aﬁ °fﬁ\18§‘ %rdﬁz%p‘éﬁd&w 3 ; D MBuidit / ) 504
M+) . Exanp lﬁsoi%&m HetEhdr dhlbti detkctivznpit aadl nvrrfgd@??P%%"eln% ‘%1 mml) Cs2008
68 ng, 0.1 2, 5-di 0X af P4} cBlfected, stfrediwigh ) |
rac-2, 2' - bi é?%m%?@’fﬁ%lfﬁﬁqﬁ%}a ¥1‘?Le‘q:{e'klt)e:a(ry?ljaphthcl {15 0.9 :PdoeFNO and
Pd(OAc)Z (1Qe @gkn&h%daﬁﬁﬁhﬂolmﬁd@n@mwmﬂr ke ﬁy XéI! en?s (5 m.)
wer e added and”"the m xtuyre [ as gdsﬁhagﬁcgatedésfmm 19! heat i ng
to 125 C fOP“@UV%uuWﬂ‘@HB%C%@SO?%IC@H wa-EgC C(ﬁ)lol ed.and Entg % renoved in
vacuo. Met hléét@r[bﬂmﬁﬂ%lcﬁfmedﬁdhﬁﬁoma)mMKI&HH%Heg?’f?éalﬁf ure tilter ed t hr ough
" Celite, and_the mtgﬁ‘ﬁﬁé}[ hromatographed on silica gel (5%
MeOH Cl1- 120@2*)‘“5’9!5}?@ T megl ate y| eI ded (22 ng) and Raney nickel (50 ng)
was hydrogenated in 5 nth 9:1 D1VI FIMeOH at room tenperature under 50 psi
of hydrogen filtered through Celite, and concentrated
i n vacuo. F‘rg Qj%géfln ?%ﬂnwiglld was triturated with MeO1l-1 to yield 6
my (8% as mwem\wﬁwﬂ‘b&%@lc (Dl\/5046) 8 1.39 (t, J = 7.1 Hz, 311).
2.81 (t, J= 6 7 (456 15 2'H), 3.63 (s, 3 H, 3.82 (a, 6
1-1), 4 57 ioffle E%’“%%%k g (s, 2> H), 6.30 (dd, J= 2.9, 8.7 Hz, 1
11), 6. 72 (ammﬂﬂszthﬁ@mkf¥9ﬂ *8)81 (dd, J= 2.7, 8.7 Hz, 1 H), 6.89 (d, J=
8.8 Hz, I%ﬁ%%ﬂm&wwmwzlm 7.28 (s, 1 H), 7.40 (dd, J= 2.1,
111

Hz,
Hz
7.

NN

8.7 Hz, 61 (d H, 7.73 (d, J= 1.8 Hz, 1 H), 7.90
(d,J= 8.7 HExamplef Msﬁfe 288“@ E?; M (nk) 534 (M+). Exanple 172. This
conpound vvagxgﬁﬁeaﬁaemmmumm@*dﬂeral met hod for Exanple 80 except

usi nghni tronet hane_a t chloride as a solvent in step 1 and
starting f r EHFERE 2 %ﬁg%’?‘z. ngéﬁg e internmedi ate 1-20 and

met hy 1- 5- chlgQgapi5 265 MRner4s6@+NS (BSI): ink 413 (1VI+1)+ Exanple 173.
;I'Plorsn fﬁfﬁf‘;&gﬁgg gg %@&%gﬂpé\j @e gﬁﬂeggg En:/': Eg;ﬂ for Exanple 75 starting

Example 267. MS m/e 490

Example 268. MS m/e 499 (M+1)

- Example 269. MS w/e 470 (VEr1)

Example 270. MS mie 484 (M+1)

Example 271. MS mfe 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/fe 499 M+1)



117 Exanple 174- This conpound was prepared by the general nethod for
Exanpl e 100" starting frominternediate 1-20. M5 (ES)): rule 467 (M1l)+.
Exanpl e 175. This conpound was prepared by the general nethod for Exanple
91 and Exanple 102 starting frominternediate 1-20. M5 (ES)): rn/e 441
(M1-1)+. Exanple 176. This conpound was prepared by the general nethod for
Exanpl e 103 and Exanple 86 starting frominternediate 1-20. M5 (ES!): ink
441 (N1+1)+. Exanple 177. This conpound was prepared from Exanple 175 and
et hyl iodide by the general nethod for Exanple 83. M5 (ES)): rn/e 469
(Mt1l) +. Exanple 178. This conpound was from Exanple 175 and '
bromobutyronitrile by the general nethod for Exanple 83. M5 (ES)): rn/e 508
(MFI)t Exanpl es - rppared from Exanple 172 and the appropriate
brom de or i ‘53%63 If%ﬁéﬂ%\%gnsgggl ﬁmst hod descri bed from Exanpl e 83. Exanple
179. NB ( ESxanible@7258S avé 5461 MERanpl e 180. MS (ES!): me 441 (Mrl)+.
Exanpl e 181._ M5 y JGMl) . Exanple 182. M5 (ES)): me 471
(M+1) +. Exarﬁi‘lag‘w%gig)]\ﬁ%ﬁ%%glﬂ)z&l m 453 (M+1)+. Exanple 184. MsS (BSl): me
485 (Mrl) +. Hsmpp|289. 186 MBI 8%tY: nmile 469 (Mr1). Exanple 186. Ms (ES)):

me 457 (M) +. : ni/e 481 (M+l).. Exanple 188. M
(ES)): ré/e%wpg‘wﬂﬁ%%@%. VB (ES)):(‘ratZa 469 (%m. Exanpl e
190. M5 ( ES!Bxampk/281.498 me33?1 M+ Branpl e 191. M5 (ES)): mie 512 (M4-1)t.
118 Exanpl e ,[192. . 5989 ha+n67 (M+l). Exanple 193. M5 (BSI): ride 483
(wl)t.npaar%ﬁa‘élplfg%'(lﬁgh%’%ssﬁ 0a BT b %m’ri )trrpExarrpI o 105 M %ES!): i nk
498 (Mrl) +. Hzeeupisi283-348 /a7 BSH) i nk 483 (M+l1). Exanple 196. MS (ES!): ink
550 (M 1-1Y. ke 19 %ve 543 (ESD): ink 497 (Mi-1).. Exanple 198. M5 (ES]):
ra/le 469 (MI)+. Exanpl e @)}/5 (ES]): nile 469 (Mtl)+. Exanple 200. M5
(ES]): mmmpxemwswﬁ& I91. M5 (BSI): Se 487 (Ml)+. Exanple 202.
M5 (ES]): i nhanfhzséMdpe EtappHp 203. M5 (ESI): Ink 455 (Mk1)+. Exanple
204. M5 (ES* nile 481 (M+l). Exanple 205. M5 (ES!'): me 481 (M+l). Exanple

206. M5 (ES!'): Se 481 (M+1)+. Exanple 207. NS : LmBl T .
Caiple 205 byl momsonby EURHEAE AT Hither
on . a e . m, g . e

O\ 44- 1r . Exnpafh%@nﬁliﬁﬁ?g%? ’)d:'dg 5o

Se 497 (mizl). N £ 1284 TYBa€ES] ) : | nk
469 (Mrl)t. (Exsump)0e262dBol) WS- Bmf)ﬂyleﬁ%w%“g‘%ﬂ‘("%\?ﬁ +. %arrpl e 216 . M5 (ES]):
Se 466 aff-Fir.. lﬁrﬁ |, 8pPd 7 Tpd/RadiBSivps coblel tol@@mitewmreranresd Afped Bifls ~ g
(ES]): rde 488°C f@ Exanpl e 289. sh%%i)w%éﬁ%ig édRedtRfod@d pRliftation=no' ) was
added Ac20 (D) filtaprbthrongh ediaPf SRS Y Xt Ure“was heat ed_t 140 G Eﬁ 2 h.
The sol uti or\r)ymh ag%ﬁ%ﬂéﬁyh@mmmtw&m@% ang PR e g
solid was col'l ected and dried (33 W 68% /e (M+H)*. A mixture of this 3-

(33%) of the 3-subsutute§ Cyaho ester. S: e F and

Subsﬁmted cyano ester (25 mg, 0.046 mm()l), RaneY‘Ni (GKCCSS) and 5.0 mlL. of D an

0.5 mL of MeOH was hydrogenated under 50 psi H on a Parr apparatus overnight at room
. s monitored by HPLC to completion. The RalNi was

e yell ow

temperature. The reaction wa . ¥
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: 452
mfe (VD™

Example 288. This compound was prepared by fhe same general procedure as Example

297 with intermediate I-28-1 (98.2 mg, 0.2 mmol), Pd(0Ac)z (13.4 mg, 0.06‘ mmol),
BINAP (56 mg, 0.09 mmol), Cs,CO; (91 mg, 0.28 mmol) and N-methylaniline (104 ulL,
0.96 mmol) in 5.0 m! 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 esfer (50 mg,



119 111 NvIR (DVBO-d6) 5 1.75 (m 911), 2.62 (s, 3 H, 2.88 (in, 211),
3.25 (m 2 H), 3.89 (s, 3 H, 517 (s, 211), 7.44 (d, 111), 7.54 (d, 111),
7.87 (s, 11), 872 (s, 1 H, 11.72 (s, 1 H ppm M (ink) 455 (M).

Exanpl e 219. This conpound was prepaied from Exanple 176 and
bronobutyronitrile by the general nethod for Exanple 83. M5 (BSlI): mle 508
(M+1l) +. Exanpl e 220. This conpound was prepared from Exanple 176 and et hyl

i odi de by the general nmethod for Examdle 83. M5 (ESL): mle 469 (M1).
Exanpl es 221-227 were prepared from Exanple 176 using the nethod descri bed
for Exanple 83. Exanple 221. M5 (ESL) ink 497 (M 1). Exanple 222. M

ES]): rn/e 455 (Mrl)+. Exanple 223. M5 (ES]): Se 48 |l e 224.
I(VB ]( )ES] )1 g 74§éogpagi)ae£ﬁ|sedf$@rmip& 2225&0&@1 %335&5 ?Zqé&ipé’%%%%?%{r? Exanpl e
226. M5 (ESD. Se 501 (M El)4. Exanmple 227. M5 (BSI): nk 515 (M+l)+. Exanple

228. This a® -was prepared from Exanple 173 and ethyl iodide by the
general nethod for Exanple 83. M5 (ES]): Se 427 04+1r. Exanple 229. This

conmpound was prepared _from Ex | e d s REORWérall pRstdlee ipyExamelegener al
met hod for Hxrerlsi289-ghhis W@Pﬁg‘gﬁx@ pfeﬁérzégg&( M e?été rExarrnpl €230 Thi's conpound
Was prepar egy g mdsaaet 829-1498n g st hymoD RAEGAR (13 JEREFAT net hod f or

Exanpl e 83. M5 (ES|): nile 495 (mEl ). deapmbgari3ls-difbkiexeotpoldd was’
pr epar ed frwmg'éw%ﬁ”%{hggﬁr&g{)uf’yﬁmtr??e by e, gepepal method for
Exanpl e 83.,4VB o6 EShoL in S® 134 ofykend e 3-substituted Cyano esier 1315

intermediate was obtained. MS: 564 m/e (M+H)". Hydrogenation of this 3-substituted

cyano ester {40.0 mg, 0,07 mmol) as described for Example 287 afforded 31 mg (85%) of

the product. MS: 522 m/e (M+H)".

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 201. MS nv/e 522 (M+1)
Example 202. MS m/e 522 (M+1)
Example 293, MS m/e 492 M+1)

| Example 204. MS m/c 492 (M+1)
Example 205. MS m/e 521 (M+1)
Example 296. MS m/fe 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+
Example 305. MS mfe 506 M+1)
Example 306. MS m/e 546 (M+1}




120 Exanple 232. This conpound was prepared from N-acyl al dehyde
internmediate 1-21 using the general procedure described for Exanple 12-28.
M5 (E,S1): rn/e 485 (Ml )+. Exanple 233. This' conpound was prepared from
Exanpl e 232 using the deacyl ati on nethod described . M5 (EST): me 443
(M41) +. Exanpl e 234. This conpound was prepared using the general nethod
descri bed for Exanple 231. M5 (ESI): nile 513 (M )+. Exanple 235. This
conmpound was prepared from Exanpl e 23425 usi ng t he nmet hod descri bed for
Exanpl e 233. M5 (ESI): Ede 471 (Mtl)+. General procedure for Exanples
236-244. A mxture of internediate 1-24 or 1-25 (1 eq) and hydroxyl am ne
hydr ochl ori de or 0O-al kyl hydroxyl am ne hydrochloride in a.m xture of

1- et hy| - 2- Ry abiodienemposhdetds ptepat¢ odirg thetlPrerst PRSI FHH Et hy

al cohol was renoved under vacyum t hen it Bionatdedupiddsdrbed r esul t ed
solid was fl-?et%?@d{“t%%cﬁélﬂuwgt%ﬁe%&z%agﬁgag%g%o og?ai n the product.
Exanpl e 236, MohidsesAD. MemeysExxmi) e 237. M5 ink 442 (Mrl) Exanple 238.
M5 me 453 (M4-1) Exanple 239. Ms me 414 (M+l) Exanple 240. MS nile 442
(M+1) Exanple 241. M5 mit 426 (Md-1) Exanple 242. NS de 426 (Mtrl) Exanple
243. VB ni kp Ak Dhisesappire v drepivBi manteshaligso i FYIER8fipl e 245. A

“mxture of interpediate 1-24 t. i 4 cdit i eldudtive eq) and
p- t ol uenes urkeaRIEEG T Wé&bﬁ%’r%h(%qg i nyggu%&{t égyﬂ(r)ggn
1- net hy1- 2- A4 shdane dasndbdidotnampleadsh &% HRdy® 8 ﬁg‘L "Dean-stark trap
for 2.5 h. The reaction mxture was 121 quenched with saturated aqueous
sodi um bi carbonate solution and extracted thrice with a m xture of ethyl
acet at e andsynaicsiadninteofedia®d-2041- 1 rati o). The conbined organic | ayers were
washed with brine, 19'&{)‘?? ﬁ%ﬁg@&%ﬂﬁ&q@o iR 0Eb hh ecetrme depaddadid ¥ Mias
armxtu & of te

triturated with trahydrof urgn, et her . exaRSdao Yi el d
product . MEONIKaGHS Jollowed by @%M2-§P&@%P§°¢%3“B%gﬁp?ﬁggﬂs°gz46- 550, A i xture

of inter ”Edéeﬂsaﬁfo@éﬁw{x et .onen iaiewindwas aidkd 26 thelpredsrt avrdcel wWhky |
hydr oxyl ami'ne "hydrochl ori de (4 eq) .in m.xt un L doddm®yr r ol i di none
and et hyl ahetbyiete chiagdeasg (Wi “‘F'ﬂ%‘mﬁe' hﬁ‘eﬁﬁéﬁllés}ifyﬁfn&%s;‘irdg%nat e _fﬁ'l? eq) was .
added at r o, SRREbAErART aiBRted dndep vEHUE af 8 °Q A ZVEEAYIE A3 hol ~ was
renoved under vacuum the reacti ] s then quenched with water and
extracted tyiedkef hENHToROR ,R’E"g?%’ 1%? ’P&é?%{%%ﬁgf uran_and et g&é JAcetate (1:1
R i i A e
i . g
o BaERizhz A i

t et r ahydr ofa4f* a xane to furnish a pure pro .
’ 20°C for 2 hours and let stand at r.t. overnight. The soﬂd wasp coElectepJ byqﬂt%uon,

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 (247 mmol) of the nitro intermediate from step 3 in 40 ml

DME/13 ml. MeOH was added a few spatula tips of RaNi under nitrogen atmosphere.

xture was stirred at 50 psi on a Parr Apparatus for 48 hours. The solution
l suspended and stied with ether

The reaction mi

was filtered through celite, concentrated under vacuum,

overnight to give 800 mg of inten?iediate 1-29-1 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% MeOB/CH,Cl,. - The product was collected, stirred



Exampl e 246. MS ink 470 (Mrl) Exanple 247. MS ink 456 (N1+1) Exanple 248.
M5 ink 484 (Mtl) Exanple 249. MS ink 498 (N1+1) Exanple 250. M5 ink 509
(1v1 + 1) Exanple 251. This conpound was prepared from net hyl ketone
internedi ate 1-25 using the general procedure for Exanple 246-250. M5 Se
428 (M .+ 1) Exanpl es 252-286 were prepared using the appropriate N al kyl
ketone internediate 1-26. by the general oxine synthesis nethods descri bed
for Exanpl es 246-250. Exanple 252. Wmride 442 (MtHl) Exanple 253. MS nile
484 (Mrl) Exanple 254. MS ink 470 (Mtl) Exanple-255. M5 Se 456 (Mrl) 122
Exanpl e 256. To the internediate 1-32 (25ng, 0.07 mmol) in nitronethane (5
m.) was added 2-thi ophene carbonyl chloride (75 pl1 0.7 nmmol, 10 eq)

fol I owed b%‘ gl ugj U, 6 1) 108 1448 e (el Tind Qorehtritedo The seowpleqyes 4HeHS n snal |
portions. THA™® Jction mxture was stjrred al %0 ERIDRLAMY ke 4Buer ni ght.

&

The react i epumiashighenugooengh it Bt AP FRYM TR wat er"and a few drops of 1
N HO added. T product was collected by filtration, dissolved in nethyl ene
chl ori de/ nB¢fdaol and purified by preparative TLC eluting with 10%
met hanol / met hyl ene chl oride. The desired band was %ol I ecge%d, stirred with
met hyl ene ¢hl ori ' liehen rasiwe fir Exarerle 20Phe sanpl e was
dried at S%Wﬁgﬁéﬁggézﬂ%@n%%éﬁsgﬁtﬁwsﬁ? 495 (N1+1). Exanple 256 was .
prepar ed bgximmes1ohiMhple RetBHA) i nt er medi at e and hydroxyl arni ne HC1 usi ng
t he genera r ocedur i for Exanpl es 246-249. M5 de 544 (M)
Exanpl e 25&;’.‘%&@3%[ I\/ZS%%%‘?EI\(/E%?) Exanpl e 258. MS de 442 (M+l) Exanple 259.
M de 456 Ekaniple Badft w/ed6h. MWD | nk 470 (Mr1l) Exanple 261. M5 de 484 (M#l)
Exanpl e Zﬁ%x%@lg%f%&?@ﬁﬁ@l@a”p' e 263. M5 de 428 (M+l) Exanple 264. MS
me 442 ( NI+ anpl e 265. i nk 456 (M+l) Exanple 266. M5 de 470 (M+l)
Exanpl e 2633%%1@%6”&%31&%&@ e 268. M5 Se 499 (Mfl) ' Exanple 269. M
ink 470 (_h/g;ﬁ@mlm%smue 484 (M+l) Exanple 271. M5 de 414 (M+l)

72. '

Exanpl e 2 infe 42 Exanpl e 273. M5 de 456 (M+1l) Exanple 274. NS
de 471 (M+Exempledish é’lsﬁgf'%%]")&le’ 499 (Mrl) 123 Exanple 276. ‘M5 nate 485 :

(M) Exan’lgkﬁn J?L’I.I)(&’ﬁ&IS%MfED( M4- 1) Exarr})I e 27_8.( VS i)nk 562I (M) ExarrpIE
279 _ M5 role 1 - 280. Ms mle 497 (M4-'1) Exanple 281. M5 in
539 (M4-1) E@éﬁé‘bi&%)ﬂ/&%%@ﬁBSZS (M4-1) Exanple 283. M5 Se 567 (M1) -
Exanpl e 284. Ms ink 553 (Mt1l) Exanple 285. M ink_S?ﬁS‘h( Nn-ml Exanpl e 286.
M5 ni/e 581 (Ml oLestdh Micnhelias I-80(5e0 madi-amewl- 281 (98. 2 ny,
0.2 nunol) #ﬁ%bj&cﬁaﬁﬁeﬁ;ﬂ%. 06 @Ql ) tI I I%}ﬁﬁL wE sfiBed £ 8x 1mN0OIl ),
Cs2CCB (91 NagH @18, Fhrohy cyalrhersns o mhHp ate (e { m;f( 0. 96 mml%tpin 5.0 m of
0 Xyl ene Wag,L SflelytAtheUns Rimded dradudad phassurdipeccs e 2ded 23%GPF owed by

}TLC. The reaction was cool ed, ;0 0 r.atu do Rkt i t h CH2C12,
filtered tipraguegioliseted R Sl R e e o

. Co cen%r at i onan%r}gr
purificati webmg@mgmmﬁamo@mﬁm washydkagepated OB £ FIERBPAANG "Bt epar at i ve
TLC provided 35 ng (33% of the 3- i L iedsoeanemerterreddvBi 534 i nk
(MeHE . A nitRbeire T8E caigly w%“-re?%egt%??uﬂ{%gﬁ cyanos ester Ig}%g ﬁg’adcgﬁ-%ﬁ% nunol ),
Raney- Ni  ( exs&es Mer whs 4ided to ttepfresDIVE adhidie Brogugt pag PIEFRTIRd Y AGS %/ r ogenat ed
under 50 pSi H2 on g Parr.. . Y VIO (ERY) nié 4N DerPessittade.  The
reaction mH@teﬁfﬂﬁ’Yeoﬁ%B&lgﬁyg'%%%%&lf%%H%o%eti on. Tge @@'}{i‘m@@f?{eﬁeemved by
filtrationgndphRicaof ihepteviooniowrpadisterioRFHAF R BEpHHBTE p%:%-ll ed C'l&))y silica
chromat ogr aphy (59 MeOH i.n; GH2E 23 mditox@fpkeichyll éhildiideg.§ by oduct . MS:
492 nile ( fide (?0/8% wasaiee The reaction was

then aluminu :
stirred over night at room temperature. The solid was collected, ad
matographed on silica gel (CH,Clo/MeOH;

m chloride (1.5 g, 11 mmol) under nitrogen atmosphere.
ded to ice water,

triturated and collected. The product was chro.
05/5). 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.



Exanpl e 288. This conpound was prepared by the sane general procedure as
Exanple 287 with internediate 1-28-1 (982 ng, 0.2 mmol ), Pd(OAc)2 (13.4 ny,
0.06 nmmol ), BINAP (56 ng, 0.09 mmol), Cs2C38 (91 ng, 0.28 nunol) and
N-nmet hyl aniline (104 uL, 0.96 nunol) in 5.0 nil of o-xylene. The
3-substituted cyano ester (60 ng, 58% was obtained. MS:518 nile (MtH)+.
Hydr ogenation of the 3-substituted cyano ester (50 ng, 124 0.097 Inp as
descri bed for Exanple 287 afforded 3329y ( 72% of product. MS: 476 ink
(MtH) +. Exanpl e 289. Thi s conpound was prepared by the sanme general
procedure as Exanple 287 with internediate 1-28-1 (98.2 ng, 0.2 mmol),
Pd(OAc)2 (13.4 ng, 0.06 nunol), BECAP (56 ng, 0.09 nunol), Cs2CX8 (91 ny,
0.28 nmml) and 2, 5-di xyaniline (147 ng, 0.96 nunol) in 5.0 of
o- xyl ene. Tﬁ@@%ﬁ'ﬁ%ﬁgﬁg}b}gﬁ%byano ester (45 ny, 40% internedi ate was
obt ai ned. Ms: 564 nk (Mt11)+. Hydrogenation Ofg;p?ﬂi Sg%’giﬂ@ftxbt&ﬁ? cyano
ester (40.0_ny, .0,07 | G558 hiuhathnt enloridx ® 3 flge 31 ny
(85% of th@’r‘%ﬂpcg‘?ﬁ%gtir%ﬁ%gmrok gl\/ﬁﬂ+ aggglt 20: Q6 ni®Jeen,Pr epar ed
usi ng gener @lmdiiyae dhlomds (3 addniusBdnity %%rfes /- 289 starting with the
cyano-ester | natégr Io?ﬁ%gl chb%ﬁ I%ngﬁ&d'tg_4g_m5p9m@ lﬁﬁngy.héf_heegggm e 290. MS
ink 492 (MwmY§® %dg%fe P Ede 522 fr%%ﬂ dﬁﬁéﬁ%lgw Rte (VB2 /869522 (Mr1)
Exanpl e 293waddined dleoct9RmprvREye fesda e a4 ro/e 492 (I\/Hrlg Exanpl e 295.
MS mle 5211”%9%) I £14208 2 sMR th EHe r&Bon( ddxire. BEaipt B2ZOF™ M5 i nk 560
(Mr1) ExanplE© gq%g%nk@ 522 (MF1) %adngg égﬂ?ﬁfh@eMRhwﬂcw&m)a Exanpl e
nK-

300. VB Se fGaerivielthe ERefipITEXEVas (RS 1) Exanple 30 i nk 480
(Mr1) Exanpl %IS :}1 tédi};ﬁ&%&uﬁdﬂﬁﬂw&(mﬁ@ Wﬁatgvs (Nfrrrg 9%@6“3?%% Exanpl e
305. N5 i oPE3 %ﬁﬁr

Exanpl e 306 ik 97135 ge, 307. This
conpound \/\M@Mﬁé@&iﬂ%%' 1-8%%&%%6’{’@’?7% mgﬁiﬂ te 1-28-2
and but yr ol agf Ex% kil 119, g_bﬁ(spmp&.bmnﬁmﬁ),ﬁéﬁ@%%@ﬁ%%}%gﬁ)%h t ocedure
0 a

described f npl es 287- 289 . ﬂé:fb-(rﬁ\/é“lﬁsw| e 308. This conpound
was prepar edSuéi @@-ﬂb“i\l@si‘-'ﬁff‘%‘@o‘aﬁ/% o-ester internediate 1-284 and

2-0x0-3,4,5-tri hydro-imdazol e using the coupling and reductive cyclization '

procedure described for anhpl es ;287 ct e Bendis2f ket )me, 89 hesi s of

i nt er nedi at Brampei’t. ’%t"’e‘gﬁi‘{?“%%?% (257" ol inter med ke d-s3in 130 nl

acet one wasatladqdv.yiniiHF (8 mL) under nitrogen was added Iithium Doro . > -

’ . : i avolution of ga
2.97 mmel, 10 equiv.) dropwise. Vigorous evo

eons. Additional lithium borohydride (1.5 mL, 2.97

¢ was observed and gradually

the reaction mixture became homogen .
v.) was added and the mixture was stirred overnight. When no starting

ol, 10 equi |
i ; °C and quenched slowly and

material was observed by HPLC, the mixture was cooled to 0

carefully with water. The solvent was removed in vacuo leaving a tan solid (110 mg, 87%

e solid (40 mg) was purified by preparatory plate chromatography

ield). A sample of th
yield). A samp. as an off-white

on silica gel using 10% methanol/ methylene chloride to yield the product
solid (11.6 mg, 29% yield). Y NMR (DMSO-dg): & 1.23 (m, 2H), 143 (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,
1HD), 11.41 (s, TH); MS (BST): m/e 427 M+H)".

sion of product from Fxample 322 (70 mg, 0.164 mmol,

Example 323. To a stirred snspen
i equiv.) in methylene chloride (8 mL) was added trifloroacetic acid (63.2 pL., 0.820

mmol, 5 equiv.) followed by triethylsilane (0.13 mL, 0.820 mmol, 5 equiv.

i i eaction
mixtore became homogeneous and was stirred at room tepnperature overnight. R

). The reaction



| ON NaOH, followed by 1.22 nL (12.2 nrnol) 2-iodopropane. The reaction was
heated to reflux for 48 hours then concentrated. Water was added and the
product extracted with nethylene chloride and washed with brine. The
organic |l ayer was dried over sodiumsulfate, filtered, concentrated, and
dried under vacuumat SO C to give 830 ng (75%yield) of the N-isopropyl
product; M5 ink 413(M+ H). Step 2: To 1.32g (3.2 mmol) of internediate
fromstep 1 in 15 nL AcOH was added 4§9p. 1 (6.41 mol, 2 eq) 70% HNG3 drop
wi se at Lt. The reaction was heated to 80C for 2 hours and | et stand at
r.t. overnight. The solid was collected by filtration, washed with water
and ether, and dried under vacuumat 80C to give 1.1g (77% yvyield) of the

nitro |nterrred| ate; 2 SRsoRd wEonEiERdbY BORTAINDI ) of t he
nitro intepPRsdt gf‘sere’?’?vg%m{% Aé%awﬁzwataﬂo} d o

Wasi@adsded a few
spatul a ti Bﬁteqjhrdaamgrapmdsmgdp% Oléfﬂﬁﬁglﬁ?Feﬁ]ig’ndﬁ'ﬁ Nﬁgg‘g&tl on M xture was
stirred at 50 on ?Ié\l?lgf Z 321‘5(315 %9, henes, 26FHes5Sml € 49 was
filtered tmg@ Y‘E]Q ncentr ted under vac %7738;?85 and stirred
with ether g Bh, 25D, PROEdSHD, TR ©f. FERt TGt Ht 1% of f-white
solid (86% i eI d) sEssnbe 1368 (s, TH), M6 G§D(9/e52 mol )

i nt er medi a11 ﬁ@iﬁffﬂrgf‘?ﬁiﬁg@%’:&anﬁ? was added 7 ng (0.6)

2- chl oropyaﬁﬂU\Q.Lme and the reaction was heated to reflux overnight. The
reaction m xture was then concentrated, stirred with water, filtered, and
eluted on a silica gel preparative TLC plate usi.n f1:2Cl2. The
product wagxgapik ept atlis csmpcrunéelfasH@W%%Wgﬂﬁgﬁ?ﬁréﬁ%cgﬁror| %lc?etone
filtered, and og,ﬁe% Lash pdhg)sanple was dried at 80 't under high vacuum
over ni ght rrg as a yeIIow solid, 47%yield M5 in/e 464 (lvl+
}1)- Exanpl es 310 318 were prepared using the general pr ocedure for Exanple
309. Example 325. This compound was prepared using the general procedure described

Example 322-323. MS mfe 425 (M + 1).

Example 326. This compound was prepared using 1- tributylstannyl cyclopentene and the

3-bromo intermediate using the same general procedure as Exampie 39. MS mfe 395 (M +

1).
Example 327. This corbpound was prepared using the same general procedure as Example
39, using 1-tributylstannyl cyclopentene and intermediate 1-28-1. 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 1-31-1. MS m/e 425 (M + 1)

329. This compound was prepared using the same method as described for

Example 32
Example 328 using the N-sec-buty! intermediate. MS m/e 481 M + 1).

Example 330. Step 1: Toa solution of intermediate 1-32 (85 mg, 0.28 mmol) in dry

methylene chioride (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 mmo}). The



Exanple 310. M5 me 464 (Mtl) Exanple 311. M5 nie 478 (M+l) Exanple 312. M5
ink 464 (M+1l) Exanple 313. M5 riVe 508 (M+l) Exanple 314. M5 nfe 463 (M+l)
Exanpl e 315. M5 ink 546 (Mt1l) Exanple 316. M5 Ede 506 (M+1l) Exanple 317. Ms
nile 506 (M+l) Exanple 318. M5 nfe 49 (%+1) Exanple 319. A m xture of
cyano-ester internediate 1-30 (500 ng, 1.4 mol), 10 N NaCH (3 inL),
3-brono cycl ohexene (1 niL) in acetone (30 nL) was stirred at reflux 12
hours. The acetone was renoved at redyged pressure, excess water was added
and the product collected by filtration. M5 (ES+) ni/e 451 (M+ 1). The
above internediate in DMI/MeOH (50 m, 9:1) and 2 scoops of RaN was
hydr ogenated on a Parr apparatus for 12 hours. The catal yst was renoved by
filtration and_the sol vent, remyve dmmﬁcsm@mavamam added to
t he resi dueTBFHPRHE S ég‘ﬂ'?g H@& ge%l;]fn ﬁﬁjgﬁ by addition g tgh to give
580 ng of i pLeEdml tsatlelelwaeﬁlmcwas cm@e()%g)wmo@rw@%\ﬂ% af? o) af stirred
suspensi on of the evj ous du eld ednBungwaskided fanbl ) i n

or NgeS b ey RS e

met hyl ene ch¥ tar bonpt bl oride
(1.5 rat, 1jl,0ur@pllammf@jpeﬁahmm rithensciid ‘mslfdféfeéf“ds“‘ nﬁeil]‘ﬁﬁ%m r??ﬂ&%@ér nitrogen

e rmsphere it e Q ¥fib &Hﬁﬂ&a:ﬂferﬂeibm&fimﬁp@@lature The
solid was C(ﬂn}aggx@,,esa gasadé%\@ﬁefﬂuﬁg I ri

0 1ce ter rit ) ed: The
pr oduct msv&&éam&agdm@wws@mtsﬂ%@iog@l“twg b%%%&gg?%m M5 (ES+)
in/e 539 (M + é; he %g; fk DG 2B Bay ér%mdnobmaaexmmmpomn%ea’m
descri bed f &S %ﬁ Usi ng “sodi um bor oh %aﬁ) %Elsf(%@dl ggltd{n@n and
11-, A in di eddagriigsetdassepufified b&y%hqazgﬁ]tqh&?’aw y Nk 495 (( +
Exanpl e 321ga q\}’al} %Homeig gl wd ARonf 1}11NMO1MSQ—I&&)(8F39%(S(5{)4335 3. 69

In

innol, |C ene chl o i anesx zrnL) at
roomterrperaﬂmséiiéa'{g,elﬁ),rﬁt é@ﬁ Ms{"/avgzg,eé%cy 15! EB 0B @

‘opent ykar ride
(0. 45 InL, @(&)m ;leomuwss)(t 21?1::&653115)18186513 (wééDs?tﬁsﬁ{édﬁét’—g %
or

tenperature y. tes169(dl 89 g=6.832)69 nunol, 1
equi v.) mas3éﬁll?é§2§sj-é3§blzr%ﬂgég ?S'ﬁlg rea %%ﬁatr%nﬁrg%%re A]gter 24 h at room

ko, The. prodect B el Bt gt g g g;;;e@“m%j:"' an ;;’oboaésii;‘&f;;?é&eéy“ e
o n
t? e T te g

filtrat 0. 157q250 6): 8 1), 1.67
(Im r2(;‘1') On15@3w@ggdaﬂjwﬁyoxy1aeﬂne@wroM@1deil Bay( “g’ﬂﬁ %‘3,“5‘%%'(’ 11%1)1) 3.87

(s, 311), 4 004 @m L ﬁ*egrggc (5 wadlhred £620 hohrs amqmte&p@r@m(e@sfoaell) 8.51

s, 111) st@al g 1 11) 4. Exanpl e

(5, 110, S (STl dange1n . B

mol, 1 equiyv. ‘lﬂ%"fﬂsyﬁgﬂ&g Ff’he)eaéiﬁﬂﬂfas Eudcémgedvmae;ma@d@rﬂﬁm -M€Bm bor ohydri de
e

1.5 m, 2. Y, dro Q. Pfegas was
(()bserved an;lmg"reddmauﬂwig@el OWIEI%??WRwﬁ? ?Pﬁé‘[g@geg%k&amé Mdtlalnggo ggAddl ti onal
li thi um bor ghyfri &€ 160k ?&cﬂib IHM (QHOR) B8.8985 @aidiih3-15844% Ebaégfa% t he

S

m Xt ure was ?I r red over n| %\hﬁrgégg 3 %&Iﬁﬁ Awdsaid, aln, was1omseL ved by
nd quenc

HPLC, the nﬂHtIﬂiéivﬁa"@)&féP ed sI ow c ly with
vater. The §Qf #§M41MBE, mq,n&vﬁd} BB’IYAa(uuéHB e8P hey 2L 1=iY %b%ggs%@igﬁ#g 87%
yield). A sa Ie of the s purified by preparatory plate
chr omat ogr aﬁgg 386 & IJTQZ%?%S%I# HHSI ng o met hanol / net hyl ene chloride to

yield the product as an off-white solid (11.6 ng, 29%yield). 1111}1NNR
(DVBO-d6): 8 1.23 1 r;lne&ae(mv—ziﬂmgﬂwmd , 111),
2.21 (m 11@(3111@3%%{“{%%]%%&'@1@%55 ?1131”11 J’)zhitiz (s liljd) % 4 (m 111),
4.77 (s, 211)en p(gnﬁgwagadﬂ)adp&nmso(ﬂdocyzq@c 13 M&BO B FORREEC s 8. 34

s, 111), 8.88 (s, 111), 11. 41 | Soofbd To fobdhH) +. Exanpl e
gzs To)a SBEr§- @E@béﬁl&fﬁaﬁﬂ?ﬁ 31’ 'islfgsg(nﬂggxxgnpﬁfﬂee 322 %0 H) 0.164
mol , 1 eqube\ﬁg%mku% %E&Mﬂt@r}ﬁec@ﬂ”ﬂmmadeol(e&edhy filsapion amd duer LR dMSacet i ¢ aci d :

(63. 2 p. 0 nuno f |2 ang 8883 ' I L,

0. 820 rrrml (ﬁ‘?’é@ﬁﬂwdfywedl?réd%aamw besgééfrghzsg (enggu (nd was
stirred at 80 @353 {TRET, 209 (£ 18, §16BI(@N1IE), Réacmmvm {Pyid8: r enoved in
vacuo | eavi ng n solid. The solid was purified by prepar atory pl at e

chr omat ogr aphy using 10% net hanol / nethyl ene chloride to yield a tan solid
(12.3 ny, 18%yield). ill NWR (DVSO-d6): 5 1.25 (m 211), 1.50 (m 211),
1.65 (m 411), 2.19 (m 110, 2.74 (d, 211), 2.86 (dd. 211), 3.22 (dd, 211),
3.86 (s, 311), 4.77 (s, 211), 7.26 (d, 111), 7.45 (d, LH, 7.69 (s, 111),
8.34 (s, 111), 8.88 (s, 111), 11.38 (s, 1H); M5 (BSI): rn/e



411 (M+H) +., Exanple 324. This conpound was prepared using the general
procedure described for Exanple 321. M5 ink 439 (M+ 1). Exanple 325. This
conmpound was prepared using the general procedure described for Exanple
322-323. MS mle 425 (M+ 1). Exanple 326. This conpound was prepared using
1-tributyl stannyl cycl opentene and the 3-brono internedi ate using the sane
general procedure as Exanple 39. M5 Se 395 (M + 1). Exanple 327. This
conpound was prepared using the sanelgpnerab procedure as Exanple 39, using
1-ti butyl stannyl cycl opentene and internediate 1-28-1. The product forned
was subjected to RaNi/H2 hydrogenati on and the product putifted by silica
gel chromatography. Ms nfe 439 (M + 1). Exanple 328. This conpound was

prepared using the sanme neth ) i f 9pa fEx 8RNI S4 G BHING3
i nt er medi at e71€13ﬂ}11,.4-5\§é14:ﬁ@’%%§?8(’ Rﬁﬁg%].(g anpl e@éZQ. This conpound was

pr epar ed ushggfbhﬁs§ﬁm§5g§@nqd)as descri bed for Exanple 328 using the
N-sec-butyl “i'ntérnedi ate. MS nile 481 (M+ 1). Exanple 330. Step 1: To a
solution of internmediate 1-32 (95 ng, 0.28 nunol) in dry, met chl ori de
(15 inL) a”gmgﬁﬁlé SRETHAREmARAd Wa-éprmdaumedaesm@ﬁgea?félpﬁ‘%%?%%?ﬁw’!&ﬁpgeri de
(0.24 inL, 251 mol) and th]en al umaeuw\%/g;gﬂgv[(ﬁﬁS ng, 2.52 nunol). The
129 react i of3Awsinzdtmethosyrieny! SIS, en LC- M5 and BPLC i ndicated that
the reaction was conplete. The reaction was concentrated via rqé?ry
evaporation, and water (50 .and.,1 N HCL - (3iakd120- 2425 mgatiefsdnre) mhe

r emai ni ng sBKﬂT%P%?ﬁ?T%%St}ﬁeQ%?’téon\ﬁgé swl)olr_{r ed for 1 }hra@ur % [ ORI §NPer at ure.
The sol i d wagydj, k4,87 Prasandtanasatybehlabhiviigrast (50> HO T E el ni ng sol i d
was di ssolved in nmethylene chlofi n of.0ird, e résalting pegpitftaiael , where
it was washgh %ﬁlm@‘éiﬁ%aﬁéﬂnﬂé{ﬂég%h%orﬁa%ﬁﬁy trlgen br in H‘sf 9L8sdryi ng
Wth  WOSOte ALY Sed ke b h%qg7%mtm@amd@rq®9erH%"@8ﬁ%%‘ 24083 via
rotary evaporati'on. The renmainjn | 704" dnf 26904 Py (sSiEhi €32 el
chronatograbhyﬂxgsﬁﬁ,@ﬁﬂéﬁ%ﬁh@%¥§?§§?gﬁb?ﬁaqgﬂﬁi%5? ygﬁ; gbagk%ﬁg (14 ny,

. 029 rnrml)21%51%_]86?4,%3(4%@1@63.4&58&982-@%?mvf@’,1- B3 ? 'T1y" 8.4863
(s, 111), 81163 (d, 111, 3=6.57 Hz), 7.8673 (d, 111, J=8.84 Hz), 4.9332
(s, 2 H., 4MEE)E0 M1 3=7.07), 4. 0058 (t, 211, J=.6.315), 3.8758 (s,
311), 3.7388 (t, 211, 3=5.81),

S 2 an‘d Eth}] Clllﬂroﬂnulf JIIIlatE' ]IIS (III :) I ] l (I I } 1)'

the general method for Example 369

using 3-amino intermediate -2

Compounds 331, 334-357, 359-368, 371-380, 384-'386'werc prepared using one of

methods A-D as outlined below.
Method A, Example 356. To intermediate 1-29-1 (2

chloride/6.3 pl pyridine was added 10p1 (0.078 mmol, 1.5eq)of4
vemight. The solid was filtered off and

0Omg, 0.052 mmol) in 2 mL methylene
-methoxyphenyl

jsocyanate. The reaction was stirred at r.t. ©

washed with ether and the sample was dried at 80 °C under high vacuum ovemnight. 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 oM+ H).

Example 334. MS m/e 549 M+ H).

Example 335. MS m/e 505 (M + H).

Example 336. MS m/e 535 o™ + H).

Example 337. MS m/e 519 o+ H).



3.4572 (t, 211,1=6.32), 2.8429 (t, 2H,1=7.075), 2.1434 (m 111), 0.8167 (d,
611, 1=6.82); MS ride 475 (M114). To a solution of the internediate
fromstep 1 (9 ng, 0.019 mmol) in pyridine (1 nmL) was added hydroxyl am ne

hydrochl oride (10 ng, 0.144 mmol). Additional pyridine (5 a) was added, and
the reaction was stirred for 20 hours at roomtenperature before heating
the reaction to 116 C. After two hours at 116 C, 11PLC indicated that the
reaction was conplete. The reaction s concentrated via rotary
evaporation, then purified by silica gel chromatography (97/3 CH2C12/ MeOH),
yielding a solid (9.4 ng, 0.021 mmol, 100%yield). |IH(CHC13) 8.8935 (s,

111), 8.1584 (s, 111), 7.7629 (dd, 111,1=1.51, 8.58), 7.4800 (d,

111, 1=8. 59)., 6. 1 954 (s, 211), 4.5418 (t, 211, J=9.98),
4. 4112 (d,3%@E?é3§£§9§Fﬂ%$§%$%$g§1 411), 2.9837 (t, 211,3=7.325), 2.2552
(m 111), G::3938 360l MEL¥s SIBL8H)-, M5 me 454 (M+ll+). Exanple 332. To a

stirring sqluti f, 3-am i rmediate 1-29-2 (25 ng, 0.065 nunol) in
CH2Cl 2 (5 rﬁ’ﬂf?‘ﬂ%gégalgggg%%g%fiﬁsot hi ocyanate (12 pi, 0.098 mmol) and
pyri di ne ( &xakpleG40AESmini49. MHhE)-r eacti on was heated to 50 C for 24 h

After cooled to. r e gy the resulted precipitate was col |l ected by
filtration %ﬁﬁ@?ﬁﬁ?ﬁ“‘?%ﬁ@%gﬁ% (569 of t'he desired product 11-1

NVR( DVBO- d Bx=291883. (s ntd 337, M0+ ¥2 (s, 1H), 8.86 (s, 111), 8.39 (s, H, 7.99

L 113), 7.66 (i . 311), 7.34 (m 213), 7.12 (m 111), 130
2573 (ni o Frgmp ?%%I%%#%%%zf§p§.'6 (s,)311), 3?47 (n1)211),‘2F84 (n])211),
1.84 (m 2Esmpb388 NMAwsBHM E):-(se) 521 (M + 1). Exanple 333. This

conmpound R ERAE agsusl sup dvhemypame general procedure as Exanpl e 332 using
47met hoxypheRs34 i sot hl ocyanat e. (Se) 551 (M + 1). Exanple 369. To a

stirred solFxeimpls 367 MSaHe Y Pht B medi ate 1-29-2 (25 ng, 0.065 mml) in

CH2C12 (5 %ahpﬁggg.qqgggemthH@hl orothiolformate (11 pL, 0.130 nmol),
pyridi ne ( pl., .0 ter stirring for 24 h at roomtenperature,

, -0.371 |
t he resultiﬁg@ké&?-ﬁ?é’?&%* ‘tered, dried to give 26 nmg (87% of the
desired pr agugpblehkt. MBn{EB@LLID5 1035

Example 351.
Examp.ole 352.
Example 353.
Example 354.
Example 355.
Example 336.
Example 357.
Example 359.
Example 360.
¥xample 361.
Example 362.
Example 363.
Example 364.
Example }365.
Example 366.
Example 367.
Example 368.
Example 371.

MS m/e 537 (M + H).
MS m/e 537 (M + H).
MS m/e 537 (M + H).
MS w/e 537 (M +H).
MS m/e 521 (M + H).
MS m/e 535 (M + 1D
MS m/e 505 (M + H).
MS m/e 539 (M + ).
MS m/e 539 (M + H).
MS m/e 583 (M + H).
MS m/e 523 (M + H).
MS mfe 551 (M + H).
MS m/e 519 (M + ).
MS m/e 548 (M + H).
MS m/e 523 (M + ).
MS m/e 539 (M + H).
MS m/e 537 (M +H).
MS mv/e 548 (M + H).



(s, 111), 8.85 (s, 111), 8.38 (s, 111), 8.13 (s, 111), 7.64-7.54 (m 211),
4.71 (s, 211), 4.52 (m 211), 3.86 (s, 311), 3.45 (m 211), 3.44 (s, 311),
2.83 (m 211), 1.81 (En, 211), 0.89 (m 31-1); M5 (na/e) 460 (Mt 1).
Exanpl e 370. This conpound was prepared using the general nethod for
Exanpl e 369 using 3-amno internediate 1-29-2 and ethyl chlorothiolfonnate.
M5 (n/e) 474 (M + 1). Conpounds 331, 334-357, 359-368, 371-380, 384-386
were prepared using one of nmethods A2 as outlined below. Method A Exanple
356. To internediate 1-29-1 (20ng, 0.052 nmol) in 2 nlL nethyl ene
chloride/ 6.3 ul pyridine was added 10pl (0.078 mml, 1.5 eq) of
4- met hoxyphenyl isocyanate The reaction was stirred at r.t. overnight. The
solid vvasfllte with ether and the sanple was dried at 80
t under | g‘?q?‘no%lver ni ggv@f 0 eve 17 ings (59%yield) as an off-white
solid, M5 S&ahpfe 378. S #4334 FheH.ol | owi ng Exanpl es were prepared using
rrethodA Exanpl 5(M+ 11). Exanple 334. M5 Ink 549 (M +
11) Exanpl%‘agﬁk"i*"%sﬂ"ﬁ“yssgo@ff . Exanple 336. MBS ink 535 (M + 11).
Exanpl e 337Exah§1er5a$eM5hﬂe§1\ll(MH}'D Exarrpl e 338. MB nle 549 (M+ H. Exanple
3309. NBnie 519 (3%( ?g@@p 340. M5B me 549 (M+ H). Exanple 341. MS
i nk 549(M ‘me 537 (M+ H). Exanple 343. M8 mie 537
(M+ H). Bmmﬁipﬁz3344MSNE359M‘3?D(M+ H . Exanple 345. MBS nile 535 (M+ H).

Exanpl e 34 £y ~ Exanple 347. M5 me 549 (1'11+ H).
Exanpl e 34 xawle%éggﬁg%??vl + anpl e 349. M5 nVe 523 (M + H). Exanple
350. MB Se.I@fpled7e: Mﬁmf H51. M5 ra/e 537 GM + H). Exanple 352. MS

Se 537 ( 5&,[%@ 31 Bl e 537 (M + H). Exanple 354. M5 Se 537 (M
+ H). Exan;l"'?XD Eé% Se521 M+H) Exanple 356. M5S me 535 (M + H).

Exanpl e 35 Exaiples84.5H8 npgpal +*Hyanpl e 359. M5 Dile 539 as/1+H). Exanpl e

360. M5 ni lﬁ’ﬁ?“% g/lmslfj)jesﬁ@mpm 361. M5 nVe 583 (M + H)y. Exanple 362. M5
I nk 523 (M

le 3 de 551 (M +H). Exanple 364. Ms me 519 (M
+ H). aanﬁmwﬁﬁﬁ%sgge%}z(“%%‘ﬁ H . Exanple 366. M5 nile 523 GA+ H).
Exanpl e 367. M5 nVe 539 (M + H). Exanple 368. M5 me 537 (M +H). Exanple

371. M5 me 548 (M + geﬁgaw €137 % 3-Mendlin@erbaBard MH2 (B mgExanpl e 373.
M5 rn/e 58 "‘QP ?rzé l\/g I

k 519 &75. M m
511 (M + 1Ja@@§mj:ec&zeh(mhww@2@1?ﬂ°¢w W@’C%Fmgéwg |vé ni/e 591 (eM

+ H). Exanple 37 ( EXa6R| e 3A0tionBasibaked39 48 (G0 H) .
Exanpl e 380‘%’ Bgﬁﬁ%%ggp ne(%ﬁh@(%gﬁpl e 384e MB ink B J,ac(lg/lﬂlel'b Exanpl e
385. M5 nalss 15 53¢t bbotingHo. rodr smpERIUES §1e TRASHTHRASSH oPifF

reparative thin layer chromatography (CHaCla: MeOH 10:1) to

residue was purified by p. -
give 24 mg (71%) of the desired product. 57 MR (DMSO-ds) 0 845 (s, 1H), 8.36 (s,

1ED), 8.16 (5, 1ED, 7.97 (s, 1HD, 7.57-7.24 (m, THD), 4.68 (5, 250, 4.50 (m, 26D, 3.86 (5, 350,
3,45 m, 2H), 3.32 (s, 35D, 2.83 (s, 2H), 1.80 (m, 280, 0.89 (m, 3HD); MS (mfe) 519 ML+

1.

" Examples 397-401 and 403 were prepared using the method for Example 396.
29-4 (25 mg, 0.063 mmol} in CH:Clz

Example 396. Toa stirred solution of intermediate I-
0.247 mmol).

* (5 ml) was added phenyl chloroformate (0.125 mmol) and pyridine (20 uL,
After stirring 3 h at room temperature, the resulting precipitate was filtered and dried to

give 28 mg (91%) of the desired product. MS mie 520 (M + H) |

Example 397. MS m/e 550 (M + ).

Example 398. MS m/e 538 (M + H).



Met hod B: Exanple 358. To a stirred solution of 3-amno internmedi ate 1-29-2
(25 ng, 0.0649 mol) in CH2C12 (5 nla) was added

N- net hyl - N- phenyl car barnoyl chloride (66 ng, 0.389 mml) and pyridine (80
pL, 0.989 mmol ). The reaction was heated to 48 C for 58 h. After cooling to
roomtenperature, the reaction was concentrated in vacuo. The residue was
purified by preparative thin |ayer chromatography (C112C12: MeOH 10:1) to
give 24 ng (71% of the desired prodysi. 11INVR (DMBO-d6) 8 8.45 (s, 111),
8.36 (s, 111), 8.16 (s, 111), 7.97 (s, 111), 7.57-7.24 (m 711), 4.68 (s,
2H), 4.50 (m 211), 3.86 (s, 311), 3.45 (m 211), 3.32 (s, 311), 2.83 (m
211), 1.80 (m 211), 0.89 (m 311); M5 (me) 519 (M+ 1). Exanples 397-401
and 403 were pr e i et hod for Exanple 396. Exanple 396. To a
Stirred sol BB TP g‘rﬁ@?%@%‘f}g?e}ﬁﬁ-zm (25 mg, 0.063 mmol) in CH2C12 (5 nl)
was added phemiple 400! dSofleSBEEE+ED: 125 nunol ) and pyridine (20 pL, 0.247
nmmol ). After stirrin tenperature, the resulting precipitate
was filtere@‘ag}?if‘g)ig/{f 85%%%92 ‘my (91% of the desired product. M5 nile
520 (M + H)pxadmpiermpReMBowe SWEMmA8- 550 (M + H). Exanple 398. M5 rn/e 538 0\5
+ H). 133 Exanple 399. M5 de 506 (M + H). Exanple 400. M5 me 536 (M+ H).
Exanpl e 401. Ms ink 524 (M + Exanpl e 403. Miitic iermddetdhod C
Trichlor oacmtatabdni:dé"ﬂbmmreacn@@ﬁdﬁt"é‘?m?@a?b—go %@5,?%19%5%?%{) am ne internediate
1-29-1 in 3£ 9% %blr%?ég%ﬁggﬁ}% AR, Giab eddea®t 1 dHetoIPl 259 1. 56 roma 2 eq)
trichl or oacEtyt chi’of rde” at P The react i an WashStdntédieaarea ght,
concent r at egichlstobeetyd chloidetst Watle? 3 PYéP &d,and the solid ﬁfas washed with
ether. The sanple £old @eiond wan draghed edth atheg e saserls Va5 cgIF P4 Atum t o gi ve
392 ny of product ’385% i el d2 1H NMVR g%)%@ g,@)mcg(gg@,.}&@d)(rsz,bmﬂ%l), 8.79 (s,
1H), 8. 43 drid a180°C underpughracuuipiig Eive s ’?5, 111), 7.7§ Ayl o, 5 27 (m
111g, 4. 7%@%%%%%3‘)?10%6 7,1ﬁ§>;8.7@1s1)lH),$.4{38(S(1fﬁ;3-@!—&3’,1}@:% 6?‘%, )Zii% 1.63 (d,
611). MS 1). anp : . DBB(ired),)1.63 (d, 6H). -

tri chl or oactaf-aY Ge I&H{W@d%’g}ggﬂlﬁs§ﬁh5?ﬁq%w%@ms (added 8 ng (0.06 nunol,
1.5 eq) potpgssusgesbpnate, followed by, 7.2 pl1(0.06 nunol, 1.5 eq)

2- (am noet hyl ) Pyrroli dine. The reaction was heated to 80 C overni ght,
concentrated in vacua, stirred with water, filter ede‘{ixartldinq Bffeshs The
product wasgpuipid 30 THY0 medpettaningl tishloreasetfeife PEEI Gt € ‘ef uting with 10%
MeOl | / C112C12. The {?Q%I%m Bl gqgﬁfpo\&&uﬁ(&laﬂb@ﬁd?ﬂlﬂomdw@@ aMQ:06 BBelveht |
filtered, casldedmedt- , and dried at 80 C uageggséucg% BhcedatedNVR.

( DVBO- d6) 8.3-q3:zxzr‘dns¢mmp11)rqlidfazeﬁhff@,ﬂcnfﬂ)“{as§°. 1S, 1 f%‘??*'énos (s, 111), 7.68
(d, 11.1), 7.34 (g{mﬁ%mwa@r Eferb@undlcbiigctedS TROprodyct waspurifigd BY (s, 211), 3.86
(s, 311), 3w, )sz. 78 (m 2%%% ok, St purelprEfic(whs 611) . MS
rul e 526 (Mutparativheilitzogel 'H’@t"’@‘g’ﬁﬁi‘”é Were”prepared psing method C as
described for, Exampla w@kolvent, filtered, concenirated, and dried at 80 °C under big

vacuurn. “H NMR (DMSO-d¢) 8 8.77 (s, 1), 8.72 (s, 1HD), 8.35 (s, 1E1), 8.03 (s, 1F), 7.68
(d, 1ED, 7.34 (d, 1HD), 6.16.(m, 1), 5.20 (m, 1H), 4.69 (s, 2H), 3.86 (s, 3H), 3.30 (m,
11H), 2.78 (m, 2ED, 1.71 (m, 3H), 1.58 (d, 6H). MS mfe 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 (MVE+1).
Example 387. MS m/e 569 (M-+1).
Example 388. MS m/e 534 (MV+1).
Example 389. MS m/e 534 QM+1).
Example 390. MS m/e 533 M1,



Exanpl e 382. M5 Ink 540 (Mtl). Exanple 383. M5 Ink 500 (M4-1). Exanple 387.
M5 ink 569 (Mtl). Exanple 388. MS rok 534 (M+l). Exanmple 389. M5 nk 534
(M+l). Example 390. M5 Se 533 (Mtl). 134 Exanple 391. MS nfe 523 (Mtl).
Exanpl e 392. Ms rate 547 (M+l). Exanple 393. M5 nie 548 (M+l). Method D
N-p: Ni trophenyl carbonate Internediate: To 484 ng (1.26 mmol ) am ne
internmediate 1-29-1 in 50 niL CH2C12/ 152p1 pyridi ne was added 254 ng (1.26
mol , 1.5eq) 4-nitrophenyl chloroforymte. The reaction was stirred at r.t.
overni ght then concentrated in vacua and washed w th sodi um bi carbonat e.
The product was coll ected washed with water and dried at 80C under high
vacuumto give 616 ng of product (89% 11-1NWR (DVSO-d6) 5 10.48 (s, 111),
8.78 (s, 1 , barsnl12 (s, 111), 7.82 (d, 1H), 7.75 (m 211),
7.58 (n. 3%&@%3%13 f(;}r%mﬁ@é%ﬁgg (s, 211), 3.87 (s, 311), 3.39 (m 211).
2.81 (m 2Fkpmplt380 NBweHT)MHE i nk 551 (Mr1). Exanple 394. To 30 ny
(0.055 nrn Q e 1 yl carbonate Internediate in 2 nL THE was
added 12 pﬁéx%ﬁp%ggi]nnﬁgl_ﬂs%%é@gﬁwN N, N: m et hyl - 1, 3- propanedi am ne, and the
reaction was heated to 40C for 2 hours and concentr%t@ed. The crude product
was purifi Prepakat L ahi@rrelibiti Ted84irad(1 26 oo e/ C112C12. The
pure produ%ﬁcﬁ%ﬁ%@%@gﬁgﬁn?r ed w t.g. sol vent s odalhd @28 thmand
concent r at egenEdisted @Al @ SRl GRIGEISA BYE YRS JAbET EIql*n“gh Vacuum 111 NNW
(DNBO 40) 8 P ifgioner Hlioroforife Bhe i v Bbred gL OYERightAbYy (s, 111),

7.68 (d, 111), 5.2 11 e bdduct Wid collebte®® (s, 311),
2.91 gm 3 kycentaterign P ﬂl‘%ﬁﬁ“@é‘."é&@ﬁf‘%’i’%i"ﬁb?ﬁ% gﬁd %‘1’% , 111.23 qg d 611%.
VB rale 528, (Mullm J5ta i ied A0 Thirder bighpewsroh e BHPRPAIONE] g" |

p- ni trophenyl carbonate internediate and N, N, N, trinethyl ethylenediam ne by .
the net hod ¥&#&&cri bed for Exanple 394. Ms ink 514 (M#1). Ex%*gltg 396. To 25
Mg (0. 045 niyNm ehMEDRIN 10:48 ¢, neprecrsy(t, T3Sy . 8 194&s 1ahd€d Bo0 i d

N- pi pericfinyl ethanol . The reactj.on [ &l . 3tn,BBL EHoUr' S,
di | uted wit} ,r?eﬁ{w:%We”-é%f‘%#?@éé‘%‘s%g“?fﬁﬁﬁ %t%?/(b?%ﬂne ar(fg dried over

sodi um sul fo3i16m, 7L 1.60 W6 Matimet S5hasl+pur i fi ed by preparative TLC plate
eluting with 8-10% Me011/ CH2A 2. The 135

Example 394. To 30 mg {0.055 mmol) of the N-Nitrophenylcarbonate Intermediate in 2

ml THF was added 12 ul (0.082 mmol, 1.5eq) N ,N,N—‘trimethyl-1,3-propanediamine, and

°C for 2 hours and concentraied. The crude Product_ was

the reaction was heated to'40
l eluting with 10-20% MeOH/CH,Cl,. The pure product

purified iJ_y preparative TLC plate

was collected, stirred with solvent, filtered, and concentrated. The sample was dried at 80

5C under high vacuum. "H NMR (DMS0-de) 8 9.07 (s, 1H), 877 (5, 1H), 8.35 (s, 1ED),
7.97 (s, 18), 7.68 (d, 1H), 7.45 (d, 1H), 520 (m, 1H), 4.69 (5, 2H), 3.86 s, 3HD, 2.91 (m,
3H), 2.78 G, 2H), 2.3 (m, 11H), 172 (m, 3H), 1.59 (4, 6H). MS mle 528 (M+1).

Example 395. This compound was prepared using p-nitrophenylcarbonate intermediate
and NN, 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 pi N-piperidinylethancl. The reaction was stizzed 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/ CHClz. The



pure product was collected, stirred with solvent, filtered, and
concentrated. The sanple was dried at 80C under high vacuum I|H (DWb50-c16)
89.80 (s, 111), 8.77 (s, In), 8.36 (s, Ill), 8.10 (s, 111), 7.72 (d, 1H),
7.50 (d, 111), 5.20 (m 111), 4.78 (s, 211), 4.19 (m 211), 3.86 (s, 311),
2.78 (in, 211), 2.41 (m 411), 1.59 (d, 611), 1.40 (m 10H. M de 541
(M+l). Exanple 402. To a stirring solution of 3-amino internediate 1-29-2
(25 ng, 0.0649 Imo') in Cl12Cl2 (5 my)s was added di net hyl sul fanmoyl chl oride
(35 pL, 0.325 nmol ), pyridine (100 pL, 1.24 nrnol). The reaction was heated
to 48 Cfor 58 h. After cooled to roomtenperature, the reaction was '
concentrated in vacuo. The residue was purified by preparative thin | ayer

chr omat ogr aphy (CH2C12: 1) GinY GilteRd napd (GRedraigh- Thes2BRE| 1 ed

pr oduct . 113W°€‘E§F\V?§é\{§%d’ é’&eé)ﬁm%g?l 111) rs%tgg G 0(&-%%873 S8af s, 111),
7.72 (s, 113VLSdryed§flgo(°a,unaem)ghvm@m‘(IHI:IMMIPJ",‘ . f(%s,’ (), 5.’52 (m 211),
3.86 (s, 311), 3.45 ii n,gél ?\7/},‘: d2 7(_;51’@ ,)S,ZGZm?ﬂ‘D(%']S(GJZﬂ),,‘L@.(SQ (m 211),
0.91 (m 31896 (MK &Y (51 ? ngfl General p e@%re&}%%sﬁﬁcagml es 404430.
ONitrophenyﬁf@@@@ggﬁpzbmhﬁmﬁm.@t(ezﬂ.,4@%1591‘?*ﬁkg’ﬁi' thre 6F the phenol
intermedi ate 1-33-1 (192 ng, 0.525 nmol) and p-nitrophenyl carbonate (314
my, 1.03 nufé+)-in DVF (4 nmL) was heated to-100 C for 20 h. Solvent was
renmoved by rotary evaporation and the residue was extracted ignto CH2C12 and
pased At Sausous ML R ol dafhelpatann s Ao, SOEP TS

chr omat oi;ram{@;(bmwgeéddetﬂ%mmwifaﬁmw@ﬁ%as\gﬁ“a?'gor% plgoduczt1 (156 ny,
56% . 1H NVR (CDCl3) 8 8.86 (s.. Mg (ot oS8, AReDecbled t0g®. (d, | H,
1=2. 1), 7.53105@;,1221 ?m%‘igf?*ie)fgad??‘%é%gh(eéﬁgd%ll, 12&% 7. 4heatsl, 111, 3=8.8),
6.01 (S, 111} .An@4kScactiohi)es cdncb@rafed in wpHo- e Cf “’é?’é%’%f’%, 3H), 3.55 (t,
211, 8 0), gf%“& (t, _2@, 378, Q)oeraph &L VEbH BED).d jive MBngl 69838l T + A
suspensi on BrePEREediR BEHSPEIRES d@@;bf%ﬁe ig%r"glélg&ﬁ( ﬁ%@%\g% tpeated with
the am ne ¢ £6bhdn dHMIVIREDMSE- ok °-%8o1 vent “was r'énoved by rotary
evapor at i on,aesgﬁdﬂ%)heké_ﬁz’j.lg&lel e 6.0t 20w, DY) 3EBIRCIED), 3@ mvEPed with

dil ute aquedtd TRA G r'gani ¢ 1]%ger vvasafl_g( ia_g%(n%%()q,m lhggqg filtered, and
cvaporat et sFenI L 10 gl Min BiF Fed B TV (U et Thg vl water (2
X 1 inL) and ether X : anpl e : e : ,
Exanpl e 405. MS de 529 (M + H). Exan'BIe 406. Ms de 521 (M+ H). Exanple -
407. MB r N/ €ehaf(phcsdurds forBxampreetUas? M5 de 548 (M + Exa & 4gg MS de 549
(M+ H). Ex%n]'ﬁ}lg%aﬁgig 28 8ntS3Bdibiy smﬁ:Aﬁswnpp@hmmvolwr%@ e k3T +11) .
Exanpl e 412" e §Q#¥?M + H?_‘ E@gm@oﬁgggl&/ﬁ OeoFfdolf MDBMEF4 mExanpl e
414. NB de 5@ rfdD523fmopaahtsPlonieRY & B30 M 4. 11). & 416. NS
So 560 (M + . Fr30Thoeciirno iSotentsusieftved by iBiCISE Y S v
H . Exanple'4 B NS de 537 (M, + E) wﬁ?{é‘#@&&l‘@-ﬁ%%hémgaﬂﬂw@r@m + H). |
Exanpl e 421 wahextrapted mC R 20q Y5 %xarrp e 422 MS de 524 LMot A, Exanpl e
423. VB N e HI0eMisd ) Jiltdrud apd evap@aed. merﬁp@nsgé‘dt‘?\)r’ﬂ?l’é\?. ﬁ%%e 425. NS
ink 549 (M + H). Exanple 42 11588, i Yoratkdrd piotan{isemgB6%)INVEl de 535 (M
+1d) . Exanplcbrozpz@.gfaft?go(ﬁﬁ‘faegeg??’\‘?ﬁfg‘m."E%ggl e.ug,z.l% ,%g'?jggd’%%:@%ﬁ H) .
Exanpl e 430 8 (dechirs £6\6 1) 8. 3481 h e W31 ﬁd_m SorBdind was pr epar ed
using the sanme procedure_as (Bw;@),%?@,(s,qm,rd_sm,QH)I41625 (:Fgezd Jate 1-34.

M5 de 413 (K48, @) 1H,1=8.8),7
3.96 (s, 3H), 3.55 (¢, 2H, 8.0), 3.01 (t, 2H, 1=8.0), 1.55 (t, 3H, J=7.1). MS mfe 538 (M +

A suspension of the carbonate intermediate in THE (2 mL) was treated with the

ampine (2.5 eq) and warmed to 40 °C for 2 h. Solvent was removed by rotary evaporation,

tracted into CH,Cl, and washed with dilute aqueous NaOXL The

and the residue was €X .
ulting residue was

filtered, and evaporated. The zes

organic layer was dried over MgSOs,
ether (2 x 1 mL).

| purified by triturating with water (2 x 1 mL}) and



137 The foll ow ng Exanpl es432-442 were prepared from Exanple 431 using the
appropriate brom de or iodide by the general nethod descri bedfor Exanples
179-195. Exanple 432. MSriVe 469 (M+ H). Exanple 433. MSnie 469 (M+ H). -
Exanple 434. M5 ride 481 (M+ H). Exanple 435. M5 rn/e 441 (M+ H). Exanple
436. M5 ink 455 (M+ H). Exanple 437. MS mle 455 (M+ H). Exanple 438. M5
me 427 (M+ H). Exanple 439. MS ink 467 (M+ H). Exanple 440. M5 rn/e 485
(M+ H), Exanple 441. MSrol/le 471 (M | 1). Exanple 442. Ms me 457 (M +
H). Exanpl e 443 was prepared using the same nethod as Exanple 289 starting
with N-isopropyl internediate 1-35 and 2, 5-di met hoxyani line; MS rrile 522
(M+ H). Exanple 444. This conpound was prepared using the internediate
1-37 by the general procedure described for Exanple 309. Ms nk 478 (M + H).
Exanpl e 445. This conpound was prepared using the internediate 1-38 by the
general praseeipleiodedSimbed! @&t tBxanpl es 236-244. M5 ink 442 (M + H).
Exanpl e 446. Thi s, coppou %Fy\gﬁ epared using the internediate 1-38 by the
gener al prd@@&iﬂee‘m eg%rmlgg o?qékanpl es 236-244. Ms nVe 456 (M + H).
Exanpl e 44TaxaHiplestosomsanind2W@4 +Fhepar ed using the internediate 1-37 by the
general praqcedure desgcri anple 287. Msrn/le 477 (M+ H). 138
Exanpl e 4481'3’_‘ es4ggbﬁf§oﬂl§/§§€9v%€lggpar ed using the internediate 1-37 by the
gener al pr qeeeip10debiSivb 8 @b tBxanpl e 447. M5 ink 450 (Mr H). The
conmpounds th e [ igpn are useful, inter cilia, as therapeutic
agents. Pa?é’iaﬁ'm?ea Py?fg{lﬁggﬁ%gﬁds are useful for kinase inhibition, such
as, for exabmnele 410k MSVEESRE MHEPR PKC, MK, DLK, Tie-2, FLT-3, and

CDKI - 6. Vari ous, cORpRiide s93 @rheppr esent invention show enhanced

phar maceut i'¢al “properti es over %Bose di sclosed in the art and inproved
phar r nacokiBetipte 42o S 837 M *fimmal s. The conpounds of the present

i nvention 3113{?1\% eiansadneihar gaeant i cal properties over those disclosed in

the art, inclu |92f&6i nc‘r:!_gjaggﬂ IvII_hK and DLK dual inhibition activity, or

i ncreased \ExaARleAHd: M52/ S A *i"Rhi bi tion activity, along with inproved

phar macoki ngllpidfieperstiesss ¢Mrabnal s. For exanpl e, conpounds of the

present invention, i Irgpi F(?(]\;IQ e in which at |east one of R3, R4, R5, and
o&%l 53

R6 is Nit' Erapleto Yy substituted -(al kyl ene) x- het erocycl oal kyl ,
wher ei n t heghetpy 1oy sisaakisyd @dedd- not i ncl ude unsubstituted N norpholinyl.

N-piperidyl, or N.thi (O, Wwherein said al kyl ene group is
optionally %’ﬁ’ﬁ‘g’tlfi‘fl%t é@%}é{%ﬁ?%e@(} three Rl groups, have been shown to
i ncrease Mifkanpte DOKMSTeISBT My Xetivity. In another exanpl e, conpounds of

;23 %efgnfﬁ%@ogﬁ@wﬁa%yéﬁ agnt hose in which at |east one of R3, R4, R5,
Example 421. MS m/e 563 (M + ).
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 + D).
Example 426. MS /e 591 M+ H).
Example 427. MS m/e 535 o+ Hp.
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 1-34. MS m/e 413 (M + 1).



increased VEGFR and Tie-2 inhibition activity. I n one enbodi nent, the
present invention provides a nethod for treating or preventing di seases and
di sorders, such as those disclosed herein, which conprises adm nistering to -
a subject in need of such treatnment or prevention a therapeutically
effective anount of a conpound of the present invention. In an
addi ti onal enbodi nent, the present invention provides a nethod for
inhibiting Irk I dnase activity conprissi ng provi ding a conpound of the
present invention in an anount sufficient to result in effective
inhibition. Particularly, inhibition of irk inplies utility in,-for
exanpl e, diseases of the prostate such as prostate cancer and benign
prostate hyperplasia, as well as for the treatnment of inflammtion, such as
neur ol ogi cal inflamrati on and chronic arthridi s mg@@ idle A

preferr gd @Wb@gﬁﬁﬂ%-@?ﬁ%Wﬁ@?@PF@égﬁ?&% Ial?lgfe iaéik@A._ fggmpﬂlﬂe The

maj ority OE CANCeE 5. Ny e . 2D selndaescaned focfremplet 79-Higi ogenesi s, the
process by WAt Ch” new bf ood vessel s are forned. The nost pot ent angi ogeni c
cyt oki ne i SxamdeiZaMEngdtR D growt h factor (VEGF) and there has been
substantial._r Chrd +dgyvel opnent of VEGH VEG- receptor (VEGFR)

ant agoni st F“ﬁ%%%%fgﬁgﬁk?ggpﬁe | ci nase (RTK) inhibitors could have broad
spect r um aBkanipleréid. 3T H@&Qﬂﬁiﬁhtients wi t h advanced pre-treated breast
and col or egf al ;CAChRORR 4andvkaposi ' s sarconma. Potential |l ythese agents may
play a rol € I'mt he treatnené%of both early (adjuvant) and advanced cancer.
The i npor t Braerlot36a Al @@éﬁ% d¥or the progressive growmh and viability of
solid tunnﬁ§mﬁﬁ6&ﬁ[mm§§kab$0ahemm Emer gi ng data suggest an invol venent of
angi ogenesi s 1'n t he _pat ho 2 ighggy of hemat ol ogi ¢ mali gnancies as wel |.
Recently, Brany €8n ég &@g I ncreased angi ogenesis in the bone marrow
of patient gymhfldumc MEmrveT @id Heukeni a (AM) and nornalization of bone
marrow m crovess si t atients achieved a conplete rem ssion (CR)
after indu@%?@ﬂc§%%$§$ 3#§%§quﬁﬁnr angi ogenesi s depends on the expression
of speci fi gxdmgé aloMs mkafl (Milat e a cascade of events leading to the
formation of new, rni | Anong t hese, VEGF (vascul ar endothelia

gr owt h facgﬁﬁﬁe &%%S@E%&Hﬁromh factor) play a pivotal role in the

i nduction of neovascul arization in solid tunors. These cytol dnes stinulate
m gration %ngm L hsid8 égmsmgtﬁ@ﬁﬁ{ehﬁtﬁcﬂlasEmﬁeﬁdtWﬂ%@I%ngi ogenesis in -
vivo. Recent daf a sug§est an ir?glrt?g)t ral Q-Mﬁdéfﬁiﬁmi ators in

hemat ol ogi isoprabs! ivraredies a3ttt AeE 4 ed bl asts overexpress VEGF and
VEGF receptor 2. Thus, the VEGF VEGFR-2 pat hway can pronote the growh of

| eukemic blasts in an autocrine an [ RARENT-37 DR @egienird,
neovasculaE*%ﬂﬂ?ﬁﬁ*gﬁﬁcgwngﬁgﬁ?%m%% A gﬂgﬁﬁgceptors ngy be promi sing
targets fobﬂﬁgmﬂg&g&ﬁﬁnﬁﬂﬁxmmMuﬂaadﬂﬁﬂWeGF%ﬁ4tEQTeaInent strategi es. Thus,
in other enbodinents, the present invention provides a nethod for treating
or preventing anogeni c di sorders where VEGFR | ci na RV ntributes
t o pat hol ogkgale &80 dhisicompound ies PFEE%WSH'&W%WB“E{I&%C%{tﬁ%‘%%e%grrpound of
the present invention j 254103 Gicen? Qe-Hesul t in the vascul ar
endot hel i aP*§f BW%%SCPE%‘J{%? re [eggtggér"ﬁi ng contacted with an effective

i nhi bitory amount of the conpound. Inhibition of VEGFR inplies utility in,
for exampl g, BROLAIGHCoftbshAl Bl Sropucdushg dedmmancdofe 1561 b ® PETE,
endonetrio

TPHacular degenerat [ on i di abetic retinopathy,
psoriasis,phﬁﬂhﬂ@kﬂh$ﬁ§@6§ﬁ?wk§2%%?%*5@5%@%§$hg%h ar di seases and cancers.

140 FLT3, a nenber of the receptor tyrosine |cinase (RTK) class III,
is preferentially expressed on the surface of LAy Pn deh@m of acute
nyel oi d | eBkengled4TAVhIs compPuRs PAHRFERFES %Eﬁ?‘ﬁ‘?‘ﬁ%ﬁ%@%f b??%rkem a (A I )
cells in adgk&hgﬂhﬁﬁbQﬁﬂﬁ®@B@kﬁ§hQﬂ$hﬁ@ﬂﬁk@dsﬁDbrain, pl acenta and liver.
An interaction of FLT3 and its |ligand has been shown to play an inportant
role in the survival, proliferation and differentiation of not only normal
hemat opoetic cells but also |eukema cells. Mitations of the an gene was
first reported as an internal tandem duplication (HD) of the juxtaxnenbrane
(3M donuai n-codi ng sequence, subsequently as a inissense nutation of D835
within a | cinase domain. | TD and D835-nutations are essentially found in
AML and their frequencies are approximtely 20 and 6% of adults with AM,
respectively. Thus, nutation of the FLT3 gene is so far the nost frequent
genetic alteration reported to be involved in AM.. Several |arge-scale
studies in well-docunented patients published to date have denonstrated
that | TDhutation is strongly associated with | eukocytosis and a poor
prognosis. An inhibitor conmpound of FLT3 tyrosine kinase have an
application in treatnment of |eukem a: The Present invention provides a



141 various forms of neoplasia, rheumatoid arthritis, chronic arthritis,

pul monary fibrosis, nyelofibrosis, abnormal wound healing, diseases with
cardi ovascul ar end points, such as atherosclerosis, restenosis,

post - angi opl asty restenosis, and the |ike. In further enbodi nents,

t he present invention provides a nethod for treating or preventing

di sorders where M.IC activity contributes to pathol ogi cal conditions, such
as those |listed above, wherein the mgthod conprises providing a conpound of
the present invention in an anount sufficient to result in the MK receptor
bei ng contacted with an effective inhibitory anount of the conpound.
Inhibition of M_,K inplies utility in, for exanple, forngbo&@canggr wher e
M.Ks play a pathological: Bihrkpad vsie AR utehsdize &B7 Y Bogensrd . In .
still other gﬁ%%ﬁ%ﬁgﬁtgﬁm?ﬂéﬁﬁﬁiggﬁﬁ qnventio vi des a net hod for
treating disomdeﬁmﬁdhﬂﬁbﬁ#&ﬂﬁ&@ﬁkﬁﬁ7ﬂﬁ§“ﬁ%ﬁ?#&%?hgctivity of trophic factor
responsive cells, the nmethod Conprising providing a conpound of the present
invention in .@nnunt sufficient to result in the trophic factor cel
receptor bein@l dntacted with an effective actiyit igﬂyq& @ahmpunt of the
conpound. In certain prefBrercetperio AL PHENRTT Wity o?gihé t r ophi c

factor responsive cells i %}@h ARL EMrhdotinds are usefal for Kibdsa sthibifraawiuRh fsact or
receptors (F ?i)apeé{tricéacr?gtﬁbgrs of "a fam'IIS f%ﬁel,ﬁggpﬁﬂjgfgnmhgsi zed by a
vari ety of cefot etayplestr WEGHR. PREFRIIE 'S* 'Of ebi yoni ¢ devel opnent and in
adul t tissues, FOER haye, heen deteshedion Bhdvosnhmriced prormasEYtigRIDRIPeEEf | s and
are involved In |61éb|caL events_t hat Enclug% q%&ﬁgﬁghgsﬁqgm@ﬂggog@nic
activity wit hovar bowslisglossdtin e ag poft IPEPvEd PR fng| rentiation and

devel opnent . (;\%ﬂpgg,;dg YA€ pRécanalentibasmeumhinoe ghatmasessisal PREFRCSTE Bepl ed to
fibroblast growh factors (FOP). and ah ShibiRh 2BV gl ycans to
form a bi ol ogdissidsedinfthrfgia ﬂg%n?g?ﬁgﬁ@ﬁé%#E?§§E Based on- t hese

consi der at i ONS . eisBREER hsd BB uilantibic akactiimey. slopagith wepresdcade through a
direct interaction with FGFR coul d hav g&h@ﬁf&ﬁggmﬁﬁbﬁmaﬁﬁgﬁubsequent
antitunor actphpmeagokinglic SFAFHE] ?P?Wf%bﬁgggent J %yegti onﬁpﬁ\&w’ des a net hod
for treating gisassaichdnlaiacinartiched ldast ophef RibBr RarfPd BE N & 8 Fop
responsive cells, the netho risl RLRYI Ghétein theGoRTROpLIEIkYf ddchaotpr esent
i nvention in‘§ﬁ°§#ﬁﬁﬁ?u@%$f€g%%%$*%%&ggguj?Mln the %ﬁ%@ﬁﬁq&&gﬂggg act ed
with an ef f ecihéug weibsstitey Nemerpieling, blrﬂai‘,ﬂ’ifiylo?f}ﬂﬂﬁ?;ﬁ o he
conpounds of resent i iboueaihloaOnnveR Pamiups, hevebtdnsbesn on t he
function and éﬁ&#%ﬂp%ﬁ’k%ﬁg}% fg.CI (_)rI roesH nsive cel J"é s B mtdeng the
survival of ihdeasediXomd DIVY mhibiten geiityt & PRESTIAYP Al 67 & §¥0I I nergic
neuron, for exanplec. the,GRRPAWMNRIRIASEIR/ERT, RS, s8R Yis VR RGH she

chol i nergic neUronéf popGlation at risk of dying (due to, e.g., injury, a
di sease condiibéroased YEGEQ ereFigZifePiaghtfiiY¥on or natural progression) when
conpared to a chokj fergivedRes! Mo plsdaoiutmibn providet 2 pet At &3 ¢'h such
conmpound, if the treated popul ation has a LMelyicRERaiiRes period of
functional i tyPrGWaWSt%aﬁ%?ﬂdtc\’sééﬁ’éds“ﬁgﬁsljtf’%stei%%(nql.g@ﬂq}%%}rﬁf ety oc?@%\eijr ol ogi cal
di sorders arQmﬁﬂg&@ﬁ&@;gaﬁgxhynﬁﬂuEQWBMem5EMSWWﬁW@W°aPgw“Wmﬂmﬂy

effective amount of a compound of the present invention.

In an additional embodiment, the present imvention p?ovigies a meﬂ]od for
comprising providing a compound of the present invention in
inhibition of #rk implies

inhibiting #rk kinase activity
an amount sufficient to result in effective inhibition. Particularly,

utility in, for example, diseases of the prostate such as prostate cancer and benign prostate

hyperplasia, as well as for the wreatment of inflammation, such as neurological

inflammation and chronic arthritis inflammation. In a preferred embodiment, the trk

kinase receptor is trk A.



dying, injured, functionally conprom sed, undergoi ng axonal degenerati on,

at risk of dying, etc. These neurodegenerative di seases and di sorders
include, but are not limted to, Al zheiner's disease; notor neuron

di sorders (e.g. anyotrophic lateral sclerosis); Parkinson's disease;
cerebrovascul ar disorders (e.g., stroke, ischem a); Huntington's disease;

Al DS denentia; epilepsy; multiple sclerosis; peripheral neuropathies

i ncl udi ng di abetic neuropathy and chegot herapy i nduced peri pheral

neuropat hy, AID rel ated peripheral neuropathy; disorders induced by
excitatory amno acids; and disorders associated with concussive or
penetrating injuries of the brain or spinal cord. In ot heE1 preferred
embodi nents, the coppoupds oPEankdi€hdve a5 sisdluienequiteing T ReSIRESESH "For treati ng
or preventing nultiple nyéloma and | eukeni ' heiobisc dyekinkiisri ted to,
acut e myel ogeprouss Hyeﬁk‘é?ﬂf*&’,blﬂﬁ‘rvﬁﬁgéa'ﬁ;ﬁ%%g%g)%g%%bauﬁg?lngaf acute. | ﬁghocyti c
| eukeni a, and cchliaggli‘ogﬂef{ﬁ%tmﬁhﬂai:@r fvadk mndthert hasitan subg#p] féﬁ‘?ﬁ"ﬁﬁf‘ﬁ‘é s, the
present conpolifds are al s6_usef ul indé}g{sﬁwg&;%m& REcepios9iogiaE Rinagsoci at ed
Wit h decr eas eitvabpenaelt YRGEYEGF 3RO rnjury o spinal cord .

not oneur ons, @q% Fr{hﬁj RN 8 d Uald Brbaa shexsrufnontimreangsitiaity Bipgiegs &gt 38¥8E%t ed

w th apoptoti é eath of the centralan@ﬂgp@%rsiaﬁbﬁgﬂiotdﬂﬁﬂigahﬁsesg&etsem

i Mmune syst enprendatidbreast 4nd SAREHRAFAFIOBRSES ChAT cat al yzes th.ﬁgesynt hesi s of
t he neurotrans a{}}] r%%fa[mﬁq@wIt@mgmmebothadly(adjﬂ‘@nﬁé%¥dd@?c€‘b°aa??r'e ymati c

marker for af onal cholinerg,ic A b AGHi1i9 BPdolit eucsis wsllal so
capabl e of SLimpbWICf?OfN@@Péﬁ?eghqgﬁ%Bﬁogf%g%%g%weg by qluant ification of the
speci fic upt akp, ARt GfEaLEmg i gpeemsioiverentef @)Riogaeg ™ "Ral cein AM) by
living neurons. The conppunds . descri bed.hergin weyntB| sthofsinaeke mpartety in the
treat nent of mﬁ@@a@@lwa&?ﬁtﬂ%ﬁ%ﬁg mal i gnant _cel | xﬁre?()li“eglgc%g on such as
MANY CanCer s.;pcreased A@ibigtriesin &l thehrine tharewcsp ntf pyah ¥5%n a;;iafdiéect ed to
t he use of any_canpound descr]| DL PricrévashelsdeasinorBopatiens gyneved 2

phar maceut i CM&B@B‘?}‘{?& :fagm'}sgflt%t%ige thereof, in tt;[em 143 treat gBahasaad/ or
prevention of copfpleteaabmiskion (R afteriimstionheBORERPYA ™S §6r Gers déscri bed

above. - Furt heté enbodi ”Sf’lé&ifﬁ,rrﬁedﬂit&@@xhﬁﬂitihea'rc!fseadfts:éewmtielﬂéin&@rfb%unds

descri bed her®f P ARG St'ér eoi soners or. ph ' LYihaGr&lvalth@osal ts
thereof, in tienaianof wetmicevepely %%%B%@M&g{c?%gﬁ ntg and/ or ‘Fr eventing

-said conditi B R AEE G aeh i sens asal role in the dectiop APEATISIEF1HNE” present
i nvention have |$rportan’t functional . pharagglg@d&g‘g]gglaﬂ@%nﬂabmhmcmi ch find
utility in a selid oty JhesepPlagst R G Doth resear ¢ and_t herapeuti c

arenas. For ease ffe ﬁlﬁﬁg@ﬁ&iaﬁm, Receit date mggkst aigPORH 19511 Pt e range of

utilities for which these conpounds. € 1NRLPLIEDIage ByerdxpeesaCECT i ti es of

t he conpoundsmefiaterp i %F@?MC’H%%%%?F%%’I%%% be general |y d%}scrrj”?tﬁgfas

follows: A |paivaidH eapf 2.eTimerae VECEMBGHR- P W PR RP™EIE HHE ”“,;h i on

and/ or survival of trophic_ factor i espanshiiged Ghtisfots, ndondsiarizaten

i nf | amat i on-88eBEq Upstd™ F‘é%uﬁ%cﬁlslcegsndp o e senic and anti-

angiogenic mediators/receptors may be promising targets for ant-anglogenic 2 _

Jeukemic 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 2 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.

VEGFR implies utility in, for e}imhi)ié, angiogenic disorders such as cancer

. Inhibition of .
diabetic retinopathy,

of solid tumors, endometxiosis, macular degeneration, retinopathy,

psoriasis, hemangioblastoma, as well as other ocular diseases and cancers.




D. Inhibition of cell growmh associated with hyperproliferative states E.

I nhi bition of devel opnentally progranmed notoneuron death I nhi bition
of enzymatic activity can be determ ned using, for exanple, VEGR
inhibition (e.g., VEGFR2 inhibition), MK inhibition (e.g., MXl, MK2 or
MLK3 i nhi bition), PDGFR kinase inhibition, NG-stinulated Irk
phosphoryl ati on, PKC inhibition, or trk tyrosine kinase inhibition assays.
Ef fect on the function and/or survivalke of trophic factor responsive cells,
e.g., cells of a neuronal |ineage, can be established using any of the
foll owi ng assays: (1) cultured spinal cord choline acetyltransferase
("ChAT") assay; (2) cultured dorsal root ganglion ("DRG') neurite_extension
assay-, (3) cultugggshasahbef ertebicadphor ok kifasSETL) claspAif. léé’fef"*i‘?"t‘lﬁ Assay.

| nhi bition of inflanmmation-as C|ated r.espan ARd.usi ng an
|ndolearn|ne:ﬁp@ﬂﬁﬁéﬂyﬁéﬁg§%°€ lﬁgm&?ﬁﬁﬁﬁfﬁégn of ceII gr owt h
associ ated with h )égﬁg Wbdcyﬂé &txkétﬁa M)esllsoaladd)leon i¢ hemajepoBHnFRE ey

linica of ‘cel'l lines of m s 19046 aggea@hmmgmeml n the
el

measuring the g
case of pr ostiaale, ndasarte pnd 1{VE A IRTERNURSY Of Opneift a pr ogr amed ot oneur on

death can be g%g 515 Fok fh PheQUAWE pﬁﬂf@ﬁbhymmmmwkn Qdeﬁ?q ¥ ®8t oneur ons,

whi ch cells un go naturally 0 curril WeETs WOk Greptais 6 and
10, and anal ypm@PWﬁlﬁlcﬁlstbP'iﬁ]F"d?“ ﬁgﬂra ylagtt(l:jcurrl%gpcell death as

medi at ed by taﬁ‘in GRIRO bRdSn Siphiedios €IITh ef te mtaﬁnmbmﬁﬁﬂwtdp’aﬁ“'ﬁ? 1E%zynrat ic

activity by the conpounds of the rese | hi CadnediateTmDngd usi ng,
for exanpl e, W@nffe@?qb&ﬂf’ﬂ‘@lyﬁ%% Eﬂﬂ;éﬂ &Eﬁgﬁt on Assay MK | nh| ;H tion

Assay PKC Actyhatstyurdi &bkdsammﬁmyd Ior AL Tpd @gﬁﬁéqw%% BPOTRAS)

I nhi bition Assay Tie i on_ASs9Y thddKhné J,rpéflﬂkymle@cdéssmlfaimhl bition
of NGF-sti w|a§@é@qf,aélﬁfﬁ%fgﬁﬁgfr JToRE onglprl; A WhoL e Col ge aration Platel et

Derived G owthosraeduent gamepltmmﬂmﬂ)mlbﬁmvslvﬁi BrAMEs] rgeRca éscription

of assays that pay b 1iQRa W dde kahve dgpicnseindd han VB | on ar e - set
forth bel ow sﬁﬁ’éeﬁl‘h\"él'a mem%hep(r\iﬁg&g‘?ﬁ}r%r are they to be copstrued as

| i'mi ting the mutation is strongly associated with leukocytosis and a poor prognosxs

compound of FLT3 tyrosine kinase have an application in treatment of leukemia. The

nt invention provides a method for treating disorders characterized by responsiveness

prese - '
to BELTS3 inhibition, the method comprising prov1dmg a compound of the present invention

in an amount sufficient to result in the inhibition of FLT3.

Platelet-derived growth factor (PDGF) was one of the first polypeptide growth
ugh a cell surface tyrosine kinase receptor (PDGF-R) 10
and differentiation.

factors identified that signals thro

stimulate various ce]lu]ar functions including growth, proliferation,
ed constituting 2 family of ligands

GF-R alpha and beta). To date,

Since then, several related genes have been identifi
| (primarily PDGF A and B) and their cognate receptors (PD

PDGE expression has been shown in a number of different
e various tumor types, the biologic role of

solid tumors, from

glioblastomas to prostate carcinomas. In thes

PDGF signaling can vary from autocrine stimulation of cancer cell growth to more subile

paracnne 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

1o 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 exarlnplc,



scope of the disclosure. Inhibition of trkA Tyrosine Kinase Activity
Sel ected conpounds of the present invention were tested for their ability
to inhibit the kinase activity of bacul ovirus-expressed human trkA.
cytoplasm c domain using an kJ...|SA-based assay as previously described
(Angeles et al., Anal. Biochem 236: 49-55, 1996). Briefly, the 96-well
mcrotiter plate was coated with substrate solution (reconbi nant human
phosphol i Pase C- yl /gl utathione S-tnansferase fusion protein (Rotin et al.,
EMBO J., 11: 559-567, 1992). Inhibition studies were perfornmed in 100 pl
assay m xtures containing 50 ni M Hepes, pH 7.4, 40p, M ATP, 10 raM M1Cl12,
0. 1% BSA, 2% DVBO, and various concentrations of inhibitor. The reaction
was initiat egd,c,-ggs Rl dringspi@fa, thebBAcik anastes, cmehicirhgiegumenPY BREES for 15
m nutes at 37C. An antibody to . 14 0S YT QS (Bin) p¥as, dubless added,
fol | owed by @y@@fehs%%wﬁéyﬁﬁﬂ%ﬁi?%g‘ﬁ%y&gmﬁi%@i y,gs_cal kal I ne
Ehosghat ase-étgg?ggcjBﬁgis,qggﬁloga,tﬂostrmgiagrdt?EésthiSB;ﬂd@)ﬂ.h@he acti [};i ty of th;a
ound enzyne was neasured via an anplifi.e t eckh Vol fatAdngee- BRL) .
| nhi bition data m@@ﬂ%ﬁi&F‘??‘Bﬂe’f}‘é’iﬂi‘Fg‘B?sﬁ’étlg‘feﬁﬁrjr(%ﬁp g‘f’&eggé‘g- r e_s,ponser@%ari abl e
sl ope) equat #@%n{iﬁh SanhRask i Kraciityeoanihatestopathvlegict! RIS S¥EY i n 50%
inhibition o rine activity is referred.to 4 CoBnpoudd YTt fréseit  Of
Vascul ar Endﬁwﬂt?éilsieé?bo@=mef?ml:[hﬁfn8 O%%%%I{S%Srpr |cr‘1]21ése A(_:E[i Vity ﬂr. Sel ect ed
conpounds of ,_the bres b BYESEkaoressT i teddbK meadptPReBfaRF Rt or y
effects on the kinase activity of ba [Mge s f ¥Rty meRpt or  (human
flk-1, EDR aﬁEePFzzyhﬂRPﬁa%O“ab#é\‘%wﬂ"é’?ﬁ‘g‘eg ‘gﬁﬁ‘%@é\gﬁ% gﬂp escrit{)e for the
trkA ki nase ELLSA RsSay caraortcradLEbplay a pathelogier sleas @ g I BT e,
consisting of 50 mM Hepes, pH 7.4, 40 glVI ATP, 10 BI M MhCl2, 0.1% BSA, 2%
DVSO, and vafif¥ifE- concent rati ons of inhi bitor, was tranaféatrr glauihg
PLC- y/ GST- coat ed npiitotitr en@RBerty fepeeso &1VaRpagroyiigs ¢ 18 ?eé’(r:gl on°was
all owed to proceed for 15 viREdre®bhio Ricnf repprasiphetlyldat ed product
was acconpl i‘éﬂ’é f%?a%ﬁ%f?’te?gﬂ%?ﬁ%’%ﬁ%h%ho? rosi ne a”a%iaRQWS&fﬁ%nt A
secondary eniagtnm}b@:mpji&iwmreﬁdiaaﬁF%W“@\B%ﬂ’ﬁlﬂe?%é?’éed’u bcapture the
ant i bodyphosphory! at ad, ﬁ]t%cygr@]'rc@@mlb@iﬁg cIetaotithanteffedtive tdfgithound enzyne
[

was neasured via an a fied detection system (G v iiOBFd@Ltion data
wer e anal yzeddagsigagowtof & gerapeyart: BGERap B‘ég‘?&fﬁ%%’g’?‘{/dgﬁ‘?’é%{ggl‘%1vgge) equat i on

in GaphPad Prismed it aslls®f MR &diviti.neage Kinase-1 Activity The

ki nase acti vi tpy of M was assessed J I ; tiscreen TCA
"in-plate" for nafib&?bﬁ%‘é‘f"ihlf%%orf'?ﬁgptﬁ?sg{g te"?@ %?%g%&%bf%g?ﬁ}l\%i Lee, J.

Bi onzol . Scr ﬁ%}a}ﬂﬂcs sJnthésTreh by a L) of BH ik uring e Prosessed o SERFPA xt ur e
contai ned 2 Hepes, . 0,1 LW nBikal 2ad rdaligvhdDedlls 25

i nVP- gl yCerﬁ%m&@?‘%g“éﬂs%ﬁ,%gﬁgg%“é%gﬂ ATP, 0. 1% SA 800 gg/nml
myel i n basi GupERiRioved ERiiclgic eEs thap sachrsitogenig/apd apgogels FYEHST0Ad. and 1

ughnl of bacul oviral GST-M i £Sni8HelobREM IR #dvdicosigndb nm at 37C.
The reacti oﬁ%guegf%"ﬁ&o}%li’l%%g}fﬁgﬁ nge col d 585}

() TC@ and(FFEga @rhgéﬁgms wer e
al l oned to prasiugidngbbways FGBR mecauplercio Topablash sagval fAEFY N wa cled with
ice cold 146,.25%.TCA i diddidadt haBareenek teatiaty anmrpleadBestd oand t he

f?%%@%p teogﬁgiﬁﬁ ?%%nﬁ%fbﬁda afy a

S . . . .
f lhgt \e/\:tl \l/vg(r:g tﬂsecmﬁderat?oxam@libi[qg@br étleetofbﬁ)rck %hezsiggg%{‘;sca&g&e%m&g’ LEHRL T NG USTng

interaction with FGFR could have antiangiogenesis and subsequent antittmor activity.

Accordingly, the present invention provides a method for treating disorders characterized

by the aberrant activity of FGF responsive cels, the method compri
an amount sufficient to result in the FGFR being

sing providing a

compound of the present invention in
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



scintillation counter. Dual Leucine Zi pper Bearing Kinase Assay

Conmpounds were tested for their ability to inhibit the kinase activity of
reconbi nant bacul oviral hunman DLK, containing the kb-ne domain and | eucine
zi pper. Activity was neasured in 384-well FluoroNunc pl ates (Cat#460372)
using a time-resol ved fluorescence readout (1DerkinEl ner Application Note
1234968). Plates were coated with 30 pl of the protein substrate N KK7
(Merritt et al. 1999) at a concentratjgpn of 20 pg/nml in Tris buffered
saline (TBS). Each 30 pl assay contained 20 1WMOPS (pH 7.2), 15 nN1 MyCl2,
0.1 nNINa3VOX4, 1 mM DTT, 5 ni M EGTA, 25 nM (3-gl ycerophosphate, 0.1% BSA,
1001. IN1 ATP, and 2.5% DVMSO. Reactions were started by the addition of 10 :
nei n! GST-hDLKlﬁpg;lg.“EEﬁ&engEth@Q@ﬁmi bEd ¢holisergiandonpisr Arampls e FEERES e curve
was gener at ed™for each ¢ mpound. Pl ates were ionﬁl%’o%tafﬁs fdg‘gz du®to, 30 :
minutes, and tappresasthonsivl oiFBaltRET FTGHPISR 'of 100 ni M EDTA. Product
vas detected sl g, FULRBLDEHIARR Afbganidivitosiibo dimeed PREs) MAEHADI093;

di luted 1: 100681 ) SSA/ T- TBS) . Fol | ow ng Qver 09k sﬁ&%ﬁlb&m&tifﬂ@ 50 pl
enhancement sadmytacdito 4 shplinegig spuonal ARy alRi A B -and ehpltgte 3%5 Igy
agitated for 5 _m.n, i L UL BeaaRety gtattieriodsffhricliorgiI5APBPTIWES °t hen
nmeasur ed usi.ngeﬁter%o?ggrr%}]rhesolo\%d fluorescence (IRE) node in the Miultil abel
Reader (Vi ctopghulberel # 1420-018 or Envision Mdel # 2100). Inhibition data
was anal yzed using, %@Wﬂ&ﬁ%&%js&e&s alesbarhiierized by negropal celigayhich qg

Ni hal ani, D., Zhu, C, "Hu, X , and Hol zms Lo By ool B 9krafibE alMisketl Li neage
Ki nase DLK ut Hﬁhgé&urwwcwnh%“ﬂwn@ﬁef 5%ég‘§?ﬁ§%%t‘e. gBI ot Chem 274,
10195-10202. Iﬁpgg gre TYHAS héi@od&iﬁdhazseve‘kﬁ@agcs and disopiemiatlidgsbahar ot Befeddof or
their ability ‘Inhibit the kinase.activity. irhffQRRN@mosBRC Ul ovi r al
human Hi s5- Ti azheipetphisaid POYONET R dasgf‘*ﬁés d%‘“rr%"%{ofi cation of the ELISA

descri bed fOr:F&thébﬁ's(d&@ﬂei&&b@&as&nhla;di@%@)(@-gASm‘%F‘F‘%I WEFrmat was
used for single-point_ screenin L] St R WepRiphedl ok Rthi€indBlive | |

pl ates. For sﬂlﬁ"g"Feéﬁma%m?E?’é’B‘%rp%,Hug?g% arsgo%%é) 384-wel | Costar Hi gh

Bi ndi ng pl at eahleat néhrdbaB3 mdreismotberpyinduced PerRhprEs 9P NG (Y 8Y 4 5o/ mu
substrate sol utjon (reconbi 3 B Excithlofy anindieidsnangtdisadders 1992) in
Tris-buff ere@%’éﬁ?’ﬂé‘%’?@g}bf Héf%gmgl]'%ﬁe _a(%_?i vity s.neas#l(fegrd' n 50-.'| assay
mi xt ur es cont@asmmg»ﬁﬂmohmmser(egwﬂs.w?“ﬁ“ﬁmﬁ‘ﬁ? 0"ni M MiCl2, 2.5%
DVBO, 0. 05% BSA, gll;ldthgrgagef%gég%bbﬁiﬁﬁﬁtlimPoﬁ% of G5 frestot prentinme® §EY1 t he
assays were run as" descri ed above but in 96-wel] ingﬂl?%@bdﬁh&'}mﬁ!eﬁﬁng

pl ates (Cat #iBEeBhg armievehing BHEPIBYEINEE s 0-poi nt dose response
curve was generu?tnq:ﬁ f HouSARkEL BIReHD thyebhenoks lealeenia; exit YBBRAREE al | owed to
proceed at 37¢ Tor &05 m nutes. The detection antibody, N -Eu

ant i -phosphotknmﬁmeﬂqmlmﬁﬁqcmfdﬁ‘sf%ﬁ'I ac #AD0041), vvas_atg%ed at_1:2000
diluted in bl ock Bytd@tonki3¥nBSACits tmesahtdomPoOBsEFRERAeDd M IBEPFP N Af t er
one-hour incubation at 37C, 5 .1 of G &ath Uhjudnto cpédl lcand

#1244- 105) wagfmdkéa&ﬁ?ﬁa?ﬁé’“gfl%fc@s %h%@lﬁlg%ali _agietat ed. .Th flgtgrc%sé ence of
the resul ti ngysphihdne mdaso hdvenﬁlitg&sfnr@dam[%-ﬁlye%sﬁﬁs‘iq%fir"@ PRy
fluorescence (TRF) node in the Milti 426 aGend sYkteh ah@inlViftheimatory420- 018
or Envi sion Né?#é’l"f#‘eﬁ‘ﬁfﬂ and BRRAST ?‘Ji)rlr’l S{’Sé wer e Ile_n\gfl ze)g éSi ng AGL i vi tyBase
and | C50 CUr VgS. MBI EhaEBRilgice the switirgis pf thEACUrHRSEIELAFY PSP ETEES ar e as
follows: 1. Angeles, T. S.. St Gonal BRlAdrat beurdd. Aupctidoelneines, R
L., Stephens, cqmsidfpd 2 &ﬁ’%%lf”ﬁk%g nguﬁlg ﬁaonnel C. A £19§$2hcgp& -1i nked
i NMUNOSor bent jsaf&s 3pablobf durkval.t Neuowi syevivel inas@Yaty RO Y e BPTET er n. .
236,49-55. 2. Rotin, D., Margollis, . bhanpadiavyMy lividghyyrolR. JThe Daum G,
Li, N, Fi schE?t?keEP‘iie.“,zy’lg?ﬂcélglg’sg,m“&/oﬂgfwe ITich A, Schiessinger, J. (1992)
SH2 domai NS pERMBELds dyscabidmercthapdycdoiod pHEw|ib e HPapfE © Fecept or .-
identification of, Tyr992 as.th lah-alf Jshdny cRicagli ng site for 5112 donmins -
of phosphol i p%@vngg\én_m%dﬂ?ﬁ%%_ggé?_ Dosage_ and Formul ation = oumnd

' Additional embodiments of the invention are directed to the use o1 @ pO

" described herein, and stereoisomers 0T pharmaceuticaily acceptable salts thereof, in the



For therapeutic purposes, the conmpounds of the present invention can be
adm ni stered by any neans that results in the contact of the active agent
with the agent's site of action in the body of the subject The conpounds
may be adm ni stered by any conventional neans available for use in
conjunction wth pharmaceuticals, either as individual therapeutic agents
or in conbination with other therapeutic agents, such as, for exanple,
anal gesi cs. The conpounds of the prgsent invention are preferably

adm nistered 148 in therapeutically effective amounts for the treatnent of
t he di seases and di sorders described herein to a subject in need thereof.
A therapeutically effective anount can be readily determ ned by the
attendi ng di @NASHifl/aH-ASHRASE Sy dfkieGohditidnsaliseses andydisordersdsteripfd

conventional ‘techniques. The effective dose W QRE[HINEION a
nunber of faeboes FurfhgEsRRIFRGNESRE q“?‘ﬁﬁftﬁ% ués?(m#edrll‘l[ cogrﬁ%%nrdggr 6ssion of the

di sease or di - ?y\éﬁﬁ@dsbﬁdﬁﬂﬁéc& tablentalistherboft in ghepypantfaeytef 2pat i ent |

t he relativeaﬁ?%ggg?%gﬁQé ficacy of Ihgi ompound ;sehact edysehdae formul ation
of the activaﬁé@@nvﬂﬂ#Fﬁma%ﬁFﬂﬁPﬁg?Emﬁi%ggrhﬁisf and the route of

adm ni stration. Typically, the conpounds are adm nistered at | ower dosage
| evel s, with a gradual increase unti.l the desi i s achi eved.

Typi cal dose rand@@C@WEW¥¢%ﬂﬁ@§ﬁﬁﬁﬁnﬁvﬁT"Wg%%Hh@g a?%%?ﬁ%go nmy/ kg of body
wei ght per dﬁt{m\,{,\éoi o3 BEREQHS fasalidyfoayalsisf satings irelyinedy™t o 10 ny/ kg
of body weig per day. A preferred dai.l f08 irAHlatr hothel i@Rshe NCl udes
about 25, 50!881@@2‘&{%3‘3‘2‘6@‘“?@3“3% oréaﬁseeoé |\s/a?az§?'agglse ina hu child. The
conpounds MRy, be aafidistwicdhdacanpums combachaiperizgddbe HPHE 91 Hfe unit dose
ranges from about 1 about. 50 LN edvane rdiwsf our tines a day,
preferably fF@%ﬂ%ﬁ@é&gﬁﬁwﬁﬁﬁ?%m%%g%?ﬂ%g%ﬁﬁgﬁﬁ%mo times a day. In an
alternate nethod of describing an effective dose, an oral unit dose is one
that is necessary,to =\ m | evel of about 0.05 to 20 pg/nl
in a subject, and&pre qﬁﬁ?%fgg@hgﬂﬁ?gﬁgg 1g/mM . The conpounds of the
present invention may be fornulated into pharmaceutical conpositions by
admi xture with o orEﬁgﬁghH@?&ﬂﬁ&ﬁﬂahﬁﬁkhwdacmqmm&hhgr&mmﬁbﬁ@dﬁs. The
exci pients are sel'ected on the basis of the chosen route of adm nistration
and standard pharmaceutical practice, as described, for exanple, in .

Remi ngton: The Sciencgpffithn B ABkiheeidfasinrataepons@0t h ed.; Gennaro, A R
Ed,; Lippincott Wllianms & WI kins: Phil adel phia, PA 2000. The
conpositions may be fornulated to control and/or delay the release of the
active agent), aspin faitodiosadlgv@vth awddiftedetith bYpemsdifergive 86t ai ned- r el ease
formul ations. Such controll ed-rel ease, or extended-rel ease conpositions nmay
utilize, for exanple bioconpatible, biodegradable |actide polyners,
Iactide/glycolidqacopﬁh&mamsfmﬂekwnnqmﬂﬂﬂwEﬁm@n@UP?8%VﬁP%ﬁ?ﬁene copol yners,
or other solid or semsolid polyneric matrices known in the art.

Tnhibition of enzymatic activity can be determined using, for example, VEGFR

inhibition (e.g., VEGER2 inhibition), MLK inhibition (e.g., MLK1, MLK2 or MLK3
inhibition), PDGFR kinase inhibition, NGF-stimulated 27k phosphorylation, PKC

inhibition, or zrk 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) cuitured dorsal root ganglion (‘DRG”) neurite extension assay; (3) cultured

basal forebrain neuron (“BFIN”) 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



149 The conpositions can be prepared for adm nistratvh by oral neans;
parenteral neans, including intravenous, intranuscular, and subcutaneous
routes; topical or transdermal neans; transmucosal neans, including rectal,
vagi nal, sublingual and buccal routes; ophthal m c neans; or inhalation
means. Preferably the conpositions are prepared for oral adm nistration,
particularly in the formof tablets, capsules or syrups; for parenteral

adm ni stration, particularly in the fpamof |iquid solutions', suspensions
or enul sions; for intranasal admnistration, particularly in the form of
powders, nasal drops, or aerosols; or for topical admnistration, such as
creans, ointments, solutions, suspensions aerosols, pomderg‘[sﬁgneqnttﬂe like.
For oral admi raieégngiﬁgdBg,rheagd’:\iagﬂatghmmpfcpﬂlllih@,ofpﬁ%%rsg‘fhaéé’b €"tToches and
the |ike can contain one or ﬂ{ie'Of the, f ol oW Rlsrasinkdfbloseuton death k@t s such
as starch, or cessidf piogaie cangsin QUL R ICRICPIRET 6y s al | | ne cgl I ude%ge,

gel atins, or %8|a¥s¥§sgﬁfﬂn9yéﬁsﬂigiedm&fbﬁib click bomatig maHRISUIRRPe HRIGR ol BFEIC o

cellul ose derivatives; |ubri c‘z;\nt S su%h a: dg?sl&ngrlg,@g_mﬁumxﬁﬂmmwe;
glidants such nasrabybtayringedh PI¥EH SHHRGE™ sweet eni ng a encig such as

sucrose or s a(é S Al bty Qbcubrdn2\en teuth ageditedoydie ngipﬁlglﬁ dis ereir.
€es

H"0f cherry
flavoring. Capsu y contain any of the afore listed excipients, and may .
additionally contain a sem-solid or liquid carrier, such as-. hyl ene
glycol . The solid @hahnB@sReRntanas actbyjtyhaie ceBBeyE ‘%%P’%Sﬁ‘i;‘é‘%;”ﬁg’h)eé?{‘ ac, or
enteric agents. Liquid preparatian «hLilatshe form of. aqueous or oily
suspensi ons, sbold@@ﬁ’éﬂ@,“‘éﬁﬁ?‘sﬁ*ﬁ’ﬁ@?’%%ﬁ%‘?@”g%i}{(i rs, etc., or may be
presented as a dryvypaeaughbifi@r Assgconstitution with water or other suitable
vehi cl e before use, SucE. ). qéissq1 preparations may contain conventional

addi tives such as dFFEEPURY 85 uspendi ng agents, enul sifying agents,

di l uents, sweet eni pgcanedvify Iavibitiomgs®@yent s, dyes and preservatives. The
conpositions may al be . NSt -%phgg{ti@ﬁtpgfa@l | y. The pharmaceuti cal
forms acceptabl e fU?‘gF?ﬁosé%dlg%Fgg%tfg{eu include, for exanple, sterile aqueous
sol utions, or suspgisi mhibitioMgesehus carriers include m xtures of al cohols
alnd \r/]va]ter, 3uf}‘ereﬁgﬁgé ibﬁiﬂﬁA’ééﬁ? I : ke. l(;lonaqueousI sol vcgints i ncl udfa ]
al cohol s and gl ycol's, ch as et hang n 0 d | yefdrionoi | S, suc
as vegetabl e oils; hﬁaa:ittopoabfﬁ@sshaﬁhteﬁé%%@"sgéﬁg)‘ai“égﬁ@?és?’f,ﬁf%gnd F{hgiﬂ i ke. .Cther
“conmponents can be addedninehidging Faciof Rect@ort (BDGER Linhigiion assay

hydr oxypr opyl cel | ufose; isotonic agents, such as -sodiumchloride; fluid and
nutrient replenishers; electrolyte replenishers; agents whi chn conts gl the
rel ease of the act iygscRRRAMRESYs thantayds udimtarnsAiA HES FEAFTS] agg vari ous
co-polymers; antibacterial__ 150 agent h @:buddamdimiting thphenol ;
buffers, and tﬂﬁeseltf%ébel?ﬁerfﬁeﬁraéﬁogfpa“ﬁf)dr’g%&gr?ea??%ﬁs can be enclosed in

anpul es, di spagghldteyiscloges or nultiple dose vial's. Qther potentially
useful parenteral delivery systens for the active conpounds include

et hyl ene-vinyl acetate copolymer particles, osnotic punps, inplantable

i nfusi on systens, adpitibpotekk Fyrosine Kinged&H* s si pl e nodes of .

adni ni strat | on i nclyge. | QUL al LARS ol nhibvbmnesiodimehein U SHE
means as dry powcler‘se OS0F,or rops. The b?ﬂo QUSSR LA ANS

cont ai ni ng, fqhegmwmtﬁiwptﬂay@ﬂi@!ﬁﬁwféﬁﬁ@i@%?ag%c e?ﬁgﬁ gl ycochaol ate and
deoxychol at e, BI_| %e 4S9l g;sl S0k P deReBEd(ASiE It dt Iy Amal. Bﬁ@hﬁﬂbﬂﬁ?:&‘sﬁ_asal
drops, or as a&g@ PisE ppqled I'ntranasal | e(f;%ﬁ{@ﬁ'b tQReubpr topical use
are in the forrmoej. mi&ﬂmit!rret%emll,mféfoé%iﬁa?}rwaééﬁt ypica ¥ Eh;;g?‘f?éré%
include a carrjer, _ su as : 1reghione S-atuesfiargse fgsicn RO

pol yet hyl ene gqr?Fé’S‘P ?“%gFm%W#gﬁ%Jhglﬁgbﬁaﬁ_i%ﬁs, and either I lIusdggayi ng
agent, such as.:sOAMBO ALY $59-567, 192 Inhipitien Hedies Ha® BaERtS sug% as@g{
tragacant h. Fornul ations_ suyjt e for | 1oREVIIMYCES, 0404 BREA.C8n be
present.ed as dﬂ!@@?f@st‘?émﬁ'a’tnéﬁ%?,ﬁggpﬁs I?'?%?E%%ﬁ Qr mcrar egﬁr VQidon Sy St em
adhesi ve di f f ugjaar G RNafi s kekeaysbesmf anhititorratheiTRacHPE B EHBRC P56 SY St em
Formul ati ons f'or buccal adm nistratj ' ,37P@r AR Xaipdyetol 0zenges or
pastilles and mk@ﬁ%énqﬂ]@}”ﬁ‘a’é’Pé"cf’?dat\?/jg%ée@ﬁ%gggt? such as sucrose or acaci a,
and ot her excipients such as glycocholate. Fornul ations suitable for rectal
adm nistration are preferably presented as unit-dose suppositories, wth a
solid based carrier, such as cocoa butter, and nmay include a salicylate.

As those skilled in the art will appreciate, nunerous nodifications and
variations of the present invention are possible in [ight of the above
teachings. It is therefore understood that wthin the scope of the appended
clainms, the invention may be practiced otherw se than as specifically
descri bed herein, and the scope of the invention is intended to enconpass
all such variations.



151 1. A conmpound of fornmula Il that is CH or a pharmaceutically
acceptable salt thereof 2. A pharmaceutically acceptable salt of the
conpound according to claiml1. 3. A pharmaceutically acceptable salt
according to claim2, wherein the salt is derived froman inorganic acid or
an organic acid. 4. The pharmaceutically acceptable salt according to claim
3 wherein the inorganic acid is selected fromthe group consisting of
hydrochl oric, hydrobrom c, sulfuric,sulfamc, phosphoric, and nitric

acids. 5. The pharmaceutically acceptable salt according to claim 3 wherein
the organic acid is selected fromthe group consisting of acetic,

propi onic, succinic, glycolic, stearic, lactic, lic, ta_%naurai €4 citric,
ascor bi c, paﬁmsﬁ,oqqggi@iml)hwnM)ad@HaﬁoﬂwqﬂWM% EEYEF G G, ttgenzoi c,
salicylic, sulfanilic, 2-acetoxybenzoi -1 | &G (BRRn eBhglatidnty ©

met hanesul fomﬁ@de?WélﬁéPB‘?SBTﬁt“fSS%(%E’E{?Bdgﬁaqa}né?@ﬁéd_ﬁéi s(et hi § i CB%E ds. 6. The
phar maceut i cgl by, AGaameakls teaairdd deaomilifigd feiecPmiYFEB (BI°°SPi{bkr ei n t he
pharmaceutical |y accept abl elyge%l t. i %e%ig&n%kdélﬁ?ﬁ.&éwsﬁ&’@é @agdbiediicpe) etjuation

Inhibition data were ana using

in GraphPad Prism. The concentration that resulted in 50% inhibition of kinase activity 1s

referred to as “ICso”-

Inhibition of Vascular Endothelial Growth Factor Receptor Kinase Activity

Selected compounds of the present invention were examined for their inhibitory

effects on the kinase activity of baculovirus-expressed VEGF receptor (human flk-1,
' KDR, VEGFR?2) kinase dormain using the procedure described for the trkA kinase ELISA

i i i istin Hepes, pH 7.4,
assay described above. The kinase reaction mixture, cOnsiStng of 50 mM Hepes, p

40 uM ATP, 10 mM MnClz, 0.1% BSA, 2%
ferred to PLC-y/GST-coated plates. VEGFR kinase was added and the

°C. Detection of phosphorylated

DMSO, and various concentrations of

inhibitor, was {rans
reaction was allowed to proceed for 15 min. at 37
-phosphotyrosine antibody (UBI). A

product was accomplished by addition of anti
body-

secondary enzyme-conjugated antibody was delivered to capture the anti

phosphorylated PLCy/GST complex. The activity of the bound enzyme was measured via

- - e d . the
an amplified detection system (Gibco-BRL). Inhibition data were analyzed Using

sigmoidal dose-response (variable slope) equation in GraphPad Prism.

Inhibition of Mixed Lineage Kinase-1 Activity
The kinase activity of MLE1 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-pl assay mixture contained 20 mM Hepes, pH 7.0, 1 mM
-glycerophosphate, 60 pM ATP, 0.25 pCi [y-

104), 2% DMSO, 1 yM of

EGTA, 10 mM MgCl,, 1 mM DTT, 25 mM B
3pJATP, 0.1% BSA, 500 pg/ml myelin basic protein (UBI#13-

test compound, and 1 pg/mi of baculoviral GST-MLEIgp. Samples were incubated for 13

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



152 7. A pharmaceutical conposition conprising the conpound of claim1, or
a stereoi soner or pharnaceutically acceptable salt thereof, and at | east
one pharmaceutically acceptabl e excipient. 8 The pharnmaceuti cal
conposition according to claim 7 conprising a pharmaceutically acceptable
salt of the conpound. 9. The pharmaceutical conposition according to claim
8 wherein the pharmaceutically acceptable salt is derived froman inorganic
acid or an organic acid. 10. The phagyaceuti cal -conposition according to
claim9 wherein the inorganic acid is selected fromthe group consisting of
hydrochl oric, hydrobromc, sulfuric, sulfam c, phosphoric, and nitric acids
11. The pharnmaceutical conposition according to claim9 wherein the organic

acid is sel ecgf,/dTE O %*eﬁﬁix%ﬂa‘ﬁﬁatﬁﬁ BSdxEklivag adrfed Amd the@latgs MEFI AV ©succi ni ¢,
rcrac ' '

gl ycolic, stearic, Ic, malic, tartaric, i -ASEQL M50 PLPANDI C,
mal ei ¢, hydr oxqpitibkats for 1-3hewy PaeE? FRUIURE i %ﬁﬁ %%%%?@? salicylic,

sulfanilic, 2-acetox zoi ¢, fumaric, toluenesul fonic, nethanesulfonic,
et hane disulf%ﬁﬁ@?mg%gﬁﬁc] and isethionic acids. 12. The pharnaceuti cal
conposition according to claim8 or claim9 wherein the pharnmaceutically
accept abl e sabhalilzueing GippenBearimedHpese &Y salt.

Compounds were tested for their ability to inhibit the kinase activity of
loviral human DLK, containing the kinase domain and leucine Zipper.

recombinant bacu -
ng a time-resolved

was measured in 384-well FluoroNunc plates (Cati#460372) ust

ctivit .
: X ates were coated with

escence readout (PerkinElmer Application Note 1234-968). Pl

fluor . -
30 pl of the protein substrate MKK7 (Merritt et al. 1999) at a concentration of 2 pg/ml i

Tris buffered saline (TBS). Each 30 pl assay contained 20 mM MOPS (pH 7.2), 15 mM

0.1 mM NazVO,, 1 mM DTT, 5 mM EGTA, 25 mM B-glycerophosphate, 0.1%

MgCla,
d by the addition of 10 ng/mi

" BSA. 100 uM ATP, and 2.5% DMSO. Reactions were starte

GST-hDLKkpnz. ForICso determinations, 2 10-point dose response curve was generated

for each compound. Plates were incubated at 37°C for 30 minutes, and the reactions

stopped by the addition of 100 mM EDTA. Product was detected using Europium-labeled
anti-phosphothreonine (Wallac#AD0093; diluted 1:10000 in 3%BSA/T-TBS). Following

nti - added and
overnight capture at 4°C, 50 wl enhancement solution (Wallac #1244-105) was

min. The fluorescence of the resulting solution was then
(TRF) mode in the Multilabel Reader

the p]ate- gently agitated for 5
measured using the time-resolved fluorescence ‘
(Victor2 Model # 1420-018 or Envision Model # 2100). Inhibition data was analyzed
ng GraphPad PRISM. See also Merritt, S.E., Mata, M., Nihalani, D., Zhu, C., Hu, X,
L.B. {1999) The Mixed Lineage Kinase DLK, utilizes MKK?7 and not

nsi

and Holzman,
MEKXK4 as Substrate. J. Biol. Chem. 274, 10195-10202.

Tie-2Tyrosine Kinase Assay

Compounds were tested for their ability to inhibit the kinase activity of

recombinant baculoviral human Hisg-Tie2 cytoplasmic domain using a modification of the

ELISA described for trkA (Angeles &7 al., 1996). A 384-well plate format was used for

single—poiﬁt 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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with 50 pifwell of 10 pg/ml substrate solution {recombinant human GST- PLC-y; Rotin ef

al., 1992) in Tris-l.:mffered saline (TBS). The Tie2 activity was measured in 50-pl assay
ing 50 mM HEPES (pH 7.2). 40 pM ATP, 10 mM MnClp, 2.5% DMSO,
For ICso determinations, the assays were run as
703) and with the

mixtures contain

0.05% BSA, and 200 ng/ml His¢-TieZcp-
ut in 96-well Costar High Binding plates (Cat #3

described above b
as generated for each compound. The

volumes doubled. A 10-point dose response curve w

action was allowed to proceed at 37°C for 20 minutes.
#AD0041), was added at 1:2000

kinase re The detection antibody,

N1-Eu anti-phosphotyrosine (PT66) antibody (Wallac
diluted in block buffer [3% BSA in TBS with 0.05% Tween-20 (TBST)). After one-hour

incubation at 37°C, 50 pl of enharicement solution {Wallac #1244-105) was added and the

plate was gently agitated. The fluorescence of the resulting solution was then measured
de in the Multilabel Reader (Victor2 Model

using the time-resolved fluorescence (TRF) mo
data were analyzed using ActivityBase

4 1420-018 or Envision Model # 2100). Inhibition

and ICsg 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,
nase activity: Anal. Biochem. 236, 49-53.

C. A. (1996) Enzyme-linked immunosorbent assay for

tekA tyroéina ki
2. Rotin, D., Margolis, B., Mohammadi, M., Daly, R.JI., Dauwm,

Fischer, E.H., Burgess, W.H., Ullrich, A., Schlessinger, J. (1992} SH2 domains

prevent tyrosine dephosphorylation of the EGF recep

G., Li, N,

tor- 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 qdm_igistcred 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
referably administered

example, analgesics. The compounds of the present invention are p
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in therapeutically effective amounts for the treatment of the diseases arid disorders

Jescribed herein to a subject in need thereof.
attending

A therapeutically effective amouat can be readily determined by the
The

an, as one skilled in the art, by the use of conventional techniques.

diagnostici
the type and extent

e will vary depending upon a number of factors, including

effective dos
the overall health status of the particular patient,

of progression of the disease or disorder,

gical efficacy of the compound selected, the formulation of th
the

the relative biolo e active

priate excipients; and the route of administration. Typically,

agent with appro
with a gradual increase until the

compounds are administered at lower dosage levels,

desired effect is achieved.
Typical dose ranges are from about 0.01 mg/kg to about 100 mg/kg of body weight

per day, with a preferred dose from about 0.01 mg/kg to 10 mg/kg of body weight per day.

ferred daily dose for adult humans includes about 25, 50, 100 and 200 mg, and an

A pre
equivalent dose in a human child. The compounds may be administered in one or more

unit dose forms. The unit dose ranges from about 1 to about 500 mg
o times a day. Inan

administered one to

preferably from about 10 mg to about 300 mg, tw
an oral unit-dose is one that is necessary

-four times a day,
alternate method of describing an effective dose,

to achieve a blood serum level of about 0.05 to 20 pg/ml in a subject, and preferably about

1 to 20 pg/mi.
The compounds of the present invention may b
aceutically acceptable excipients. The

e formulated into pharmaceutical

‘compositions by admixture with one or more pharm

excipients are selected on the basis of the chosen rou
in Remington: The Science and

te of administration and standard

pharmaceutical practice, as described, for example,
Practice of Pharmacy, 207 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, OF sustained-release

formulations. Such controlled-release, or extended-release compositions may utilize, for
s, lactide/glycolide copolymers,

example biocompatible, biodegradable lactide. polymes

polyoxyethylene—polyoxypropylene copolyimers, or other solid or semisolid polymeric

matrices known in the art.
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The compositions can be prepared for administration by oral means; parenteral

means, including intravenous, intramuscular, and subcutaneous routes; topical or

transmucosal means, including rectal, vaginal, sublingual and buccal

transdermal rmeans;
Preferably the compositions are prepared

routes; ophthalmic means; or inhalation means.

for oral administration, particularly in the form of tablets, capsules or SYTups; for

parenteral administration, particularly in the form of liquid solutions, SuSpeENsions or

ernulsions; for intranasal administration, particularly in the form of powders, nasal drops,
or aerosols; or for topical administration, such as creams, cintments, solutions,
suspensions a€rosols, powders and the like,

For oral administration, the tablets, pills, powders, capsules, troches and the like

can contain one or more of the following: diluents or fillers such as starch, or cellulose;

binders such as microcrystalline cellulose, gelatins, or polyvinylpyrrdlidones; disintegranis

such as starch or cellulose derivatives; jubricants such as talc or magnesium stearate;

‘glidants such as colloidal silicon dioxide; sweetening agents such as sucrose or saccharin;

or flavoring agents such as peppermint or cherry flavoring. Capsules may contain any of

the afore listed excipients, and may additionall

as a polyethylene glycol. The solid oral dosage forms may h

y contain a semmi-solid or liquid carrier, such
ave coatings of sugar, shellac,

wid preparations may be in the form of agueous or 0ily suspensions,

or enteric agents. Lig
etc., or may be presented as a dry product for

solutions, emulsions, syrups, elixirs,
reconstitution with water or other suitable vehicle before use. Such liquid preparations
ending agents, emulsifying

may contain conventional additives such as surfactants, susp
g and flavoring apents, dyes and preservatives.

agents, diluents, sweetenin
e administered parenterally. The pharmaceutical

The compositions may also b
for example, sterile aqueous solutions, or

forms acceptable for injectable use include,
er, buffered media,

suspensions. Agueous carriers include mixtures of alcohols and wat
ts include alcohols and glycols, such as ethanol, and

and the like. Nonaqueous solven
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

hydroxypropyleellulose; jsotonic 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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agents, such as chiorobutanol, or phenol; buffers, and the like. The parenteral preparations

can be enclosed in ampules, disposable syringes or muliiple dose vials. Other potentialiy

useful parenteral delivery systems for the active compounds include ethylene-vinyl acetate

copolymer particles, 0SmMOUC pumps, implantable
Other possible modes of administration include formulations for inhalation, which

infusion systems, and liposomes.

include such means as dry powder, aerosol, or drops. They may be aqueous solutions

containing, for example, polyoxyethylene-9-iauryl ether, glycocholate and deoxycholate,

~ or oily solutions for administration in the form of nasal drops, oras a gel to be applied

intranasally. Formulations for topical use are in the form of an ointment, cream, or gel.

Typically these forms include a carrier, such as petrolatum, lanolin, steary] alcohol,

polyethylene glycols, or their combinations, and either an emulsifying agent, such as

sodium lauryl sulfate, or a gelling agent, such as tragacanth. Formulations suitable for

transdermal administration can be presented as discrete patches, as in ares

microreservoir system, adhesive diffusion-controlled system or a matrix dispersion-type
for example lozenges or pastilles

CEVOIr or

system. Formulations for buccal administration include,
flavored base, such as sucrose or acacia, and other excipients such

and may also include a
itable for rectal administration are preferably presented as

as glycocholate. Formulations su

unit-dose suppositories, with a solid based carrier, such as cocoa butter, and may include a

salicylate,

As those skilled in the art will appreciate, nUIMeErous modifications and variations

* of the present invention are possible in light of the above teachings. It is therefore

tood that within the scope of the appended claims, the invention may be practiced

s specifically described herein, and the scope of the invention is intended

unders
otherwise than a

to encompass all such variations.
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A compound of formula II that is

or a pharmaceutically acceptable salt thereof.
A pharmaceutically acceptable salt of the compound according to claim 1.

A pharmaceutically acceptable salt according to claim 2, wherein the salt is

derived from an inorganic acid or an organic acid.

The pharmaceutically acceptable salt according to claim 3 wherein the inorganic
acid is selected from the group consisting of hydrochloric, hydrobromic,

sulfuric, sulfamic, phosphoric, and nitric acids.

The pharmaceutically acceptable salt according to claim 3 wherein the organic
acid is selected from the group consisting of acetic, propionic, succinic, glycolic,
stearic, factic, malic, tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic,
phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric,

toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic, and isethionic acids.

The pharmaceutically acceptable salt according to claim 3 or 5 wherein the

pharmaceutically acceptable salt is a toluenesulfonic acid salt.
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A pharmaceutical composition comprising the compound of claim 1, ora
stereoisomer or pharmaceutically acceptable salt thereof, and at least one

pharmaceutically acceptable excipient.

The pharmaceutical composition according to claim 7 comprising a

pharmaceutically acceptable salt of the compound.

The pharmaceutical composition according to claim 8 wherein the
pharmaceutically acceptable salt is derived from an inorganic acid or an organic

acid.

The pharmaceutical composition according to claim 9 wherein the inorganic
acid is selected from the group consisting of hydrochloric, hydrobromic,

sulfuric, sulfamic, phosphoric, and nitric acids.

The pharmaceutical composition according to claim 9 wherein the organic acid
is selected from the group consisting of acetic, propionic, succinic, glycolic,
stearic, lactic, malic, tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic,
phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric,

toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic, and isethionic acids.

The pharmaceutical composition according to claim & or claim 9 wherein the

pharmaceutically acceptable salt is a toluenesulfonic acid salt.



