1 NOVEL FUSED PYRROLOCARBAZOLES CROSS- REFERENCE TO

RELATED APPLI CATI ONS This application clains priority

of U S. Provisional Application No. 60/532,182, filed

Decenber 23, 2003, which is incorporated herein by

-reference inits entirety for all = purposes. FIELD OF

THE | NVENTI ON The present ipvention relates generally

to fused pyrrol ocarbazol es, including pharnaceutical

conpositions, diagnostic kits, assay standards or

reagents containing the sane, and nethods of using

the same as therapeutics. The invention is also

directed to internedi ates and processes fEIr‘RErmki ng

t hese novel cow FASCEGRAUNDOOA RIBEZONYENTI ON

Publ i cations cite E?%ughout this disclosure are

incorporated in their entirety herein by reference.
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Oipossess a variety of functional pharnacol ogica

activities. The fused pyrrol ocarbazol es were di scl osed

to be wused in a vagpty OF THYENVENIION ng: enhanci ng

the function and/or Survival of cells of ing
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i nhibition of the cellular pathways involved in the
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remai ns a need for novel pyrrolocarbazole derivatives
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functional pharmacological activitie

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

age, either singularly or in combination with neurotrophic factor(s) andfor
il L=

neuronal line ) e
inhibition of protein kinase C

hancing trophic factor-induced activity;

indolocarbazoles; en oten
inhibition of proliferation of a

("PK.C") activity; inhibition of trk tyrosine kinase activity;
line; inhibition of the cellular pathways involved in the 1n
g. However,

flammation
prostate cancer cell-

ocess: and enhancement of the survival of neuronal cells at risk of dyin
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sess beneficial

there remains a need for novel pyrrolocarbazole derivatives that pos

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



R ANB ZB2A5 R RROAB RANQRG | RZ and
its stereoisoneric forns, m xtures of stereoisoneric
forms, or pharmaceutically acceptable salt forns
t hereof, wherein the constituent nenbers 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 ogenesi s; as
antitunor agents; for enhancing the function and/or
survival of cells of neuronal |ineage, either
singularly or in conmbination wth neurotrophic
factor(s) and/or indol ocarbazol es; for enhanei ng
trophic factor-i il YarvERPEION | on of ki nase
activity, such égﬂﬂﬁﬁgﬁyﬁggpﬁgéz$xg€2?("trk"),
vas %He%?eserﬁ RElRhfIe! inddnegkmet is direcedio fpm}meb%@@:w )
ki nase, preferably VEGFRL and VEGFR2, m xed |ineage
cdtipoasds of Faimulelici ne zi pper bearing ki nase ("DLK"),
pl atel-et derived gromh factor receptor kinase
("PDGFR'), protein kinase C ("PKC'), Tie-2, or CDK-1,

-2, -3, -4,-5,-6;forirmim1#on(ﬁ NG--stinulated b
k phosphoryl ation; for i hibiﬁionEpf proliferation of
a prostate cancer cell-li‘nefordnhibition of the
cel lular pathways invol v&d i\n theB nfl ammation
process; and for enhancement /oF\he suryival of
neuronal cells at rRs ey @ i on, the ‘
fused pyrrol ocarbazol e84 : npi bition of
c-met, c-kit, and muta
tandem duplications in the 1juxtanmenbrane domain.
Because of these varied actR¥ities, the disclosed
conmpounds find wutility in a variety of settings,
i ncl udi ng research and therapeutic environnments 3 1In
ot her enbodi nents, - the conpounds of icall
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ways, including: for inhibition of angiogenesis; as antiturmor agents; for enhancing the
function and/or survival of cells of neuronal lineage, either si
for enhancing trophic factor-induced

ngularly or in combination

with neurotrophic factor(s) and/or indolocarbazoles;
activity; inhibition of kinase activity, such as trk tyrosine kinase ( .
endothelial growth factor receptor (“VEGFR”) kinase, preferably VEGFR1 and VEGFR2,

mixed lineage kinase (“ML ), dual leucine zipper bearing kinase (“DLK™}, platelet

e r x £ 14 k) A ._2
derived growth factor receptor kinase (“PDGFR”), protein kinase C ( PKC; ), Tie-2, or

2. -3, 4, -5, -6; for inhibition of NGF-stimulated trk_phosphorylation; for

rostate cancer cell-line; for inhibition of the cellular

“trk’™), vascular

CDK-1,
inhibition of proliferation of a p

pathways involved in the inflammation process;
no. In addition, the fused pyrrolocarbazoles may useful for

and for enhancement of the survival of

neuronal cells at risk of dyi

inhibition of c-met, c-kit, and mutated Fli-3 containing internal tandem duplications in the
juxtamembrane domain. Because of these varied activities, the disclosed compounds find

utility in a variety of settings, including research and therapeutic environments.



ocul ar di sorders or macul ar degeneration. |In another
enbodi nent, the conpounds of the present invention
are useful for treating or preventing neopl asi a,
rheumatoid arthritis. chronic arthritis, pulnonary
fibrosis, nyelofibrosis, abnormal wound healing,
atherosclerosis, or restenosis. In further

enbodi ments, the conpounds‘%f the present invention
are useful for treating or preventing

neur odegener ati ve di seases and di sorders, such as
Al zhei nmer' s di sease, anyotrophic |ateral scleros
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g8 the present inventjon. \LERe prostate disorders
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compounds of the present invention are useful tér treating or preQeAtmg multiple myeio

but not limited to, acute myelogenous Jeukemia, chronic
d chronic lymphocytic leukemia.

and leukemias including,

myelogenous lcukemié, acute lymphocytic leukemia, an

In further aspect, the present invention 1s directed to pharmaceutical compositions

which comprises one or mMore pharmaceutically acceptable excipients apd a therapeutically

effective amount of a compound of the present invention.

DETAILED DESCRIPTION

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

Formula I:



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 phenylene ring in
which from1l to 3 carbon atonms nmay be replaced by
nitrogen atons; and (b) a 5-nmenbered aromatic ring in
which either (1) one carbon,atom nmay be replaced wth
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
atoms; or (3) three carbon atons may be replaced with
three nitrogen atoms, one oxﬁ@en and two nitrogen
atons, or one sul fur angxtmo ni tglogen atons; Al and
A2 are independently sele __gl‘ omH H H OR H SR
H N(R)2; and a group sfferei nfAlBand A3 together form
a nmoiety selected from =0 s and _=NR B and B2 are
i ndependent |y sel Rt H SR H

el
N(R) 2; and a group [ foget her forma
moi ety sel ected from=0~5% andQ =NR PBrovided that

at |east one of the pai rstA and A2, or B and B2
forms =0, R is independem?ly selected fromH,
optionally substituted alkyl, C(=0 C(=ONR "RId,
optionally substituted arylal kyl and optionally
substituted heteroarylal kyl, wherein said optiona
viiehsti tuents are one to three RIO groups; b mis R
is independent |y - fah@ Bhdt, toLefieD)Rhabe GRYdp,atoms to
C( =Op “%rﬂﬁ%]?£§%g&£§%taihgnal |y substituted al kyl,
wher ei n sazihd:hohﬁyiammttﬂCb@Ftheisﬂfé‘ﬁtigmg‘r'e one to three
R10 groups; Rta i.s inde 56 @eibef aforsmmay be
optionalI§9§UH§?Y¥%ﬁQ§T1§Sﬂ§ , %%gionally substi tut ed
~aryl and op&hﬂ&&ﬁbwnﬂuﬁsnhmuﬁeéﬂheteroaryl, wherein

S?iogpg.pt | c()bqaaI S-mem grtclitall‘]o%g]aﬁl% g ARk fndrhr ee R10

(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 nitrogen

atomn, an oxygen and a nitrogen atom, or two nitrogen atoms; or
2]

(3) three carbon atoms may be replaced with three nitrogen atoms,

one oxygen and two nitrogen atoms, OF one sulfur and two

nitrogen atoms;
Al and A? are independently selected from H, H; H, OR; H, SR; H, N(R);; and a

group wherein A! and A? together form a moiety selected.from =0, =S, and

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

croup wherein B! and B® together form a moiety selected from =0, =5, and
f=)

=NR;
. 2 1
provided that at Jeast one of the pairs Aland A%, o1 B
R is independently selected from H, opticnally substituted alkyl, C(=
C(:O)NR'CR”, optionally substituted arylalky! and optionally substituted

and B? forms =0;

O)Rlﬂ.,



Rib is independently selected fromH and optionally

substituted al kyl, wherein said optional substituents

are one to three R10O groups; Ric and Rid are each

i ndependently selected fromH and an optionally

substituted alkyl, or together with the nitrogen to

which they are attached forman optionally

substituted heterocycl oal kyF, wherein said optional

substituents are one to three RLO groups; R2 is

selected fromH C(=0 R2a, C(=0O NR2cR2d, SO2R21,

CO2R2b, (al kyl ene)- OC(=0) - (al kyl ene) CO2R11 hree R'°

opt i onal | yesuhstaitylibesea kyd optispel BRI ALK P Ut ed

al kenyl, optionally substituted al kynyl, optionally

subst it ut egupycl oal kyl , and optiaonal |y substit it.gglicyia

het ergcycl oal kyl B8 Shetn SRIAEOFIEIQhalCEH tuﬁt% » and

are IP% hr ee R10 groups; .Rea iasdj)JE%EBesgg@melnggareoneto

sel ected EpwmmbpsibstateryliglBdertUted al kyl”, optional Iy

substi t ut edﬁzéml uOR?Zb, and NR2CR2d, wherein said .

opt i onal gy ithPer’s are one to ttgr %eteR%?cd%?t%m)’

R2b  ig8e ;s glepérRently @ivactdd o epronglhaiy §F'§u%s Pt u ed 4 gptions!

al kyl', wherein said opti Sibetddtheeniasyl avkeremgai¢ epY

t hree Rlos‘éfﬁﬂwﬁg;a’gfegg%tg&ghége each independentl|y

sel ected {niRMuEh@Rk wptd dial Ry 2UBSti tuted al kyl Eyﬁg -

together with the nitraogen LEbhallb eybsatueedaditvh oterpin sal

f or midhis indspeasicaily Vl?@%gq wagggketlgrgcygl oal kyl ,

wher ei n s%bgmgpgdb@@t@ént§mb$méta}m§ gP8P%ne to three 4

Ri o groups,.  at |east one of R% an@dflopRtnally substitute

sel e@'Bahd R me(eaplkmdéﬁ*ffég‘%{ﬁ% S?%“&% :ﬁoC Tm 3 ( CHZ%POé\’% 2. an

eI e Lk yeal e A
) =0U)-(al Kyl eneg) - s k88 s¢ahients

yl ene ) _ @pti@(amgymwheéﬁi&ﬂwm%%mz):w OR20,

4AR14B C( Rll% %I}li-) NRIJSORRADs; C(RL1) =N- NRL1C(=0) NR

=0 NRLE[ATK SRS, OO = R2(aikylene)-
(I\ﬁ(ll(i?e:lgeg;;éd gw;rif)cagﬁs%?%‘%% ’%%Elgc(aiﬂé?m% 1703
NRI | S(=0) 2&&3@5 2Bk HE0F) Niptibfiail skopbssivesyd gy, opuonatly

substituted alkenyl, optionally substituted alkynyl, optionally substituted

cycloalkyl, and optionally substituted heterocycloalkyl, wherein said

10 .
optional substituents are one to three R groups; |
cted from optionally substituted alkyl, optionally

R2 is independently sele |
wherein said optional substituents are

2ep2d
substituted aryl, OR™, and NR™R

10 .
one to three R groups;

i in said optional
R is selected from H and optionally substituted alkyl, wherem said optio

10 )
substituents are one to three R™ groups;

i bstituted
R and R* are each independently selected from H and optionally subs

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

optionally substituted heterocycloalkyl, wherein said optional substituents

i0 R

are one to three R™ groups; §
13 -

r3 R* R®, and R® is selected from (alkylene),OR ", CEOR™,

at least one of )
(CH,),0R? O-(alkylene)-R”, OCH(COZR'®),, OCH[(CH2);O0R ]2,
5 11R3, (alkylene)- NR''R”,

32
C(=0)-(alkylene)}-R™, NR'R??, NR



NRI | C(=0O) N( R11) NR16AR1B, substituted al kyl, wherein
one of the substituents is a spirocycloal kyl group,
optionally substituted (al kylene)a cycloal kyl, and
optionally substituted -(al kyl ene)x heterocycl oal kyl,
wherei n the heterocycl oal kyl does not include
unsubstituted N- norpholinyl, N-piperidyl, or

N-t hi onor phol i nyl, wherein dhy said alkylene group may
be optionally substltuted with one to three R10
groups; provided that when R3, R4, R or R6 is

C(=O R13, then RI' does not |nclude 3

het er ocy cpRiPjan F@ﬁomp»t@af EGROENORA - ni t rogen bonded

to the carb et ne th t 18 R5,  or
R6 noi et i éféRghﬁ\T £ Fé&b}‘g %ndgjéﬁ ntl\lﬁg %@g{

hal ogenI I IaiO% 8%%} Eﬁabty—@)ﬂﬁ(ifﬂiaﬁzmné}'kyl

opti ona ubSt It it en . 5

sgbst i tut ém g (kQIOR WReICéT@inS%lsgﬂg lﬁ?pgg}%aé

substitue &&%}ﬁx ﬁ)l\%ﬁRi’ 1l (@ﬁé@@ﬁgm‘ﬁswm@ ‘l(aii\ylene) R*
a

sel ect ed t1 oha stituted, C1 al ke%/
wher ei n sNRdlc(an;Naﬁé)NR LROS: substitated allyh YERET SR/ ee

R10 groups NpSitiRed (alkylene)x-
CH2- 7' ﬁa:vszwcw W‘Fé’?%d“(“%)' Xfos‘f %‘?‘?@lﬁl &4 from0, .S

Cc=0 and Sl THERN) andl%faubﬁalsrehmmmﬂ (Rl e Re)s B?i?‘i%l‘fg?ailvl

substituted al Kyl, and e | td %N-
subst i t uetbsregyge bﬁ‘ém%ﬁ%%e %o‘?é:%nit%su‘f{sﬁé it

sel ected ohday N-pipéidyl, ob et Manmryﬂlolmo’ycl oal kyI
spi rocycl %g%ﬂ hfy\l 1§éR31B

1]y substituted with
het er ocycl oal ky’ﬁlﬂfeﬁr%ﬂ}'émil@}ég’?z TP m@/ be ‘-‘iPUOﬂa y sgbsyy
OCF3, =0, ‘NRB%? I@%@F’q« shiR 31AR31B OC(=0) R30

S (R2

O =0) NHR2S, ’ get ah i3 13 ¢ include
et hyl ene pmv'ct@dtmv@gn SRR % %R@P@R does not inclu

NFR79C, (- O NR3 RARSEG)RRBH bonded to the
SEO)Yng c%zm%ﬁgg‘]“’@i'msm%ﬂ%t 0) Rso@()éﬁz%japo%so 7

CH=NNR 31AR31 Bcar@b#%lll@ﬁ’@ﬂy NR30,

%IZIS\I l}hﬁ%l\l}’bﬂ%& é{dacc 1 | @5%3—% 18(16;@1&&6*1361))311{ halogen,

de wherej n eac&LPP q
group of g RShepacsiimibitiel dkdepri %\g’ &P%ﬁ alkenyl, an
optlonally substituted alkynyl, wherein said optional substituents are one (o
three R*® groups; -
m an optionally substituted Cy.z alkylene, wherein said optional

Qs selected fro
19 oroups, CR*=CR*, O, S(0)y, C(R =N,

substituents are one to three R
N=C(R"), CH;-Z', and Z'-CHp; wherein

11
Z'is selected from O, S, C=0, and C(=NOR);

R is selected from H, optionally substituted alkyl, and OR'!, wherein said optional

substituents are one to three R' groups;

ted from alkyl, aryl, heteroaryl, cycloalkyl, spirocycloalkyl,

heterocycloalkyl, arylatkoxy, F, CL, Br, I, CN, CF3, NR NRIAR¥B, NO,, ORY,

OCE;, =0, =NR*’, =N-OR*, —N-NR3R?B, OC(=0)R™, OC(=0)NHR?,
O-Si(R*), O O-tetrahydropyranyl, ethylene oxide, NR 2C(=0)R¥,

NR®COR™, NRPC(=0)NR*R*'?, NHC(=NH)NH, NRZS(0),R*,

S(O),R"®, CORY, C(=0)NRRYE, C=O)R™, (CHz )pORY,

R s selec



unsubstituted or is replaced by H alkyl,

al kyl car bonyl oxy. or al koxy: Rll is selected fromH
and optionally substituted al kyl, wherein said
optional substituents are one to three RLO groups;
R12 is selected fromoptionally substituted al kyl,
optional ly substituted aryI7 and optionally
substituted heteroaryl, wherein said optiona
substituents are one to three RLO groups; R13 is

i ndependently selected fromoptionally substituted

cycl oal kyl, and optional | L {abit ed - N=NH)NH-,

het er ocy@}gﬁtm?‘fRMTé#N%gﬁég%H# ona _‘s&lg(s:?i(t uent) s .

are one to _threg R&O @_ﬁjg@ﬁap _RIRA anrh RikBacgherdeglipren

i ndepend&tEPPNEe| &ct ebi n1kb'optionallﬁ %UQ&&LE#Bﬁd

al kyl , oe%(ﬁ ﬁ%,{ﬂ ofubof tteunewsaehrdeahi gt onal 1y
substituted heteroaryl, %%%mﬁ%lﬂyl@ﬁbdm@h&ly, or alkoxy:
subst i t uentebsirecdids ¥BIFH Pe R 0 gr oups; RL5 Lg conal

i ndeﬁgnde t @é f?%l, G2 ooy eptisioned 4§YlsHRETT FHif &8

al ky ,‘%ﬁ%? na(1y subst'tu%gﬂ arg_, optionally

subst i t ut @dsthednts oapyd © 1B5F n%rP'III%//’subst i tuted, 1 and
cycl oal kyl ; %&gﬁ ogé\#&gﬁ# LabsEtabsitalltsltapeionally substituted aryl, ar

het eRod§ B GHIEA™ “ner el n sai d opt.i O‘Q‘gf SdhphivkhiaaitSare one
are one tébtiohﬁlg&cuﬁﬂmuigdbets@m’hl"éﬁ ARG 'RIBB are each

i ndependent |y %EJect%d fromH and an optionally
subst i t ut @dneg kRSt t oget her wit t he ;0 4 88ANardd@ptionally
whi c?diggmcﬁgnaeﬁmmhed tfooT oRtigRL LB PEREF tm g axe ome 0
substituted heterocycl I R Qidopsiahd sTptuShEl

subst i t uesbstituigiye ﬁ%yggb%%ﬁgg&gﬂo grgﬁgs; R17

sel ected fromoptdupnal |y substituted cycloalkyl,b cuted alkyl
optionally bstitute h sGad s Y, optaomdlly substitute ,
opt i ®1¥1ang Rgtélﬁ? ?%Hf%‘gpﬁ%‘fg}ét?%%%ﬁ wher ej n %ﬁi Soaryl, wherein
opt i onal §@§?kh§gﬁﬁﬁﬁm£MEﬂonEHK@0Pﬂb@%bﬁﬁﬁﬂ ‘Oups; R18

is selected fromH optianally. sihslif'tEedpal kyl,

" opti onal | yaié aptiriat SROEFUEFS T “Poptional | y s P?Hih%%ﬁ@

het egﬁar gldc-g@{e'h@f@&éc){embplﬁmﬁm seksHf ai;)’i PAn

opt i dhal’l'y Substituted he erq%c%{%{egz}k{gy&[ IWtioahlly sdbbtijuted
optional suiEstited asys eptioRAly FRETE ( hr ee R10 groups: cia

R19 is sel e&gﬁgylf grfafﬁp%hﬁﬂ‘iubﬂit_ﬁzéhé?f%}’d?@@' 1 gherd

sel ected YoM " optionally SUR§Q§ wiadogl kyl,

opt i onal | ypeiores substituerts 1R " Opt | &nal | y substituted . .q
al ky nlﬂm SPhkonally iﬁgg,%ha@uyedeaeqffrpm&éﬁﬁ'waqqtyna y

sen to which they are attached form an
o

alkyl, or together with the nitro

L . vents
optionally substituted heterocycloalkyl, wheremn said optional substtuen

are one to three R'° groups; |
m optionally substituted cycloalkyl, optionally
eteroaryl, wherein said

substituted
R selected fro
heterocycloalkyl, and optionally substituted h

0 .

optional substituents are one to three R'? groups;
ituted alkyl, optionally substituted aryl,

18 ted from H, optionally subst
e ted cycloalkyl, and

optionally substituted heteroaryl, optionally substitu

tuted heterocycloatkyl, wherein said optional substituents

optionally substi
are one to three R'? groups;

R is selected from CN and triazole;



substituted arylal kyl, optionally substituted

heteroaryl, optionally substituted cycl oal kyl, and
optionally substituted heterocycl oal kyl, wherein said
opti onal substituents are' one to three R10 groups;

R21 is selected fromoptionally substituted aryl, and
optionally substituted heteroaryl, wherein said

optional substituents are ofie to three RLO groups;

R22 is optionally substituted C55-C10 al kyl, wherein
said optional substituents are one to three R10 :
groups; RZ' is selected fromoptionally substit i
ar yl g2000dcienalfomn Hybstianally sbstigtedradalypion ’FP‘??ﬁg'l?ﬁi%yalken} L

substituted cycl oal kyl nd ,0pL SRS bivi, Whb&6hally
het er ocycﬂP@QM@D’ls}lbWéF%fﬂ%}'%%l %tngggﬂoér%ft subst i t_gent s
are one t s%bétﬁ%t@c?a@myl OipRigp4lly Seeaituted betmetyb PPEPBHY

optional I'y substi tut éd_al kenyl, opti anal LUt 8herei
al kynyl subﬂttilteqhaijlqﬂllg{;,bagr@iopﬁPI@&lYgP‘gﬁ%flﬂ%Ap%{ﬁt%ﬁ‘gﬁoéﬁ\% therein

substi LUt of, A2heL | uenRRte @Rab kiree RIMSOUpSLL d
cycl oal ky?al,d PP%%%’[’?%&MT}B%&&% three

y substituted heter.oc lcI E‘%lﬁ@%l
OR20R?! ¥ fdRNITEIRR Optich@lR yybeRed asr] and GRERRHY S ,

ey 8 w R @i n hree R*° ;
NR18C§ ) q}%q(q@%)%yfg%f%% 3"3‘-’&% s%ﬁ@&(@ F\;% ())- _e to three groups

= 8,.
NHORR® i N o6 yBk S Ris 9 2al kNHERereinoRid W%‘é&‘ﬁ“% e
OCOR15, =ON(R )2, NRlsC(=0) OR15, and C(=O R s
wher ei n seedo 85t Dn&O%ibsti t uents are one to. three .
R10 @5QURSsctdddRomnh §Ft&ﬁ‘x|aﬂji gt furedracplpeptisnally spbstituted heteroaryt,

substituted cycl oal kyl , optional |y | L@ Hed
het er ocy copsighiiy subgtygigd Crﬁ@%ipﬁﬂf@?ig‘?% pO?Z%, SR', 1o
SORLS, SOZR. S.vcicalibyl, NHRleln gaid GftimpNuBstBents are one to three R

NR SC(=0)R'S NRISC(Z=O N(R S)2, C(=NR s)OR s,
C( RL) =NORIr&psNHOR20, NR SC(=NR12) N(R s)2, NHCN,

CONR, &R ti sEhstiEdaeNy Rofighally substituted alkynyl,
RSB Sy o gpu G oSBT 058 Bk P Bhonaly

subst i t uesyitionaliyesubstiuted afyhrePy oR®
sel ected from opt| Y, i fubb@died hetenaidydikyl, )
B e e

obstT bt xR v oRr SROBOR S oM R T

9( > C(R'?)=NOR'®, NHOR™, NR SC(—)—-NREBN(R%)L%&H&%&\&)%R’S,
CO,R™, OCOR", OC(=0)NR'*)z, NR*C(=0)OR ", and C(=O)R™,

10 .
wherein said optional substituents are one to three R groups;

onally substituted cycloalkyl, optionally substituted

R is selected from opti )
17 SOR", SOR™,

heterocycloalkyl, OR*, O(CH>),OR”, (CH,),OR”, SR
CN, N®'),, CONR )z, NR*C(=O)R™, NR™*CEONR )z,
C(=NR™)OR'®, C(R'»)=NOR", NHOR?, NR¥C(=NR'®)N(R'®),, NHCN,
CONR™OR'®, CO,R', OCOR", OC(=0)NR '), NR'®C(=0)OR ", and
C(=0)R'®, wherein said optional substituents are one to three R'° groups;
R¥ is selected from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, optionally substituted aryl, optionally substituted
heteroaryl, OR'., O(CHz);OR™, (CH,),OR®, SR, SOR', SOR™®, CN,

N(R™);, COINR'S), NRPCEO)R', NR¥C(=0)NR'*),



"S)N(RI's C(=NR18) OR18. C(R12)=NOR 8, |\ THOR20,

NRI SC(=\TR),, NHCN, CONR SOR S, C02R18, OCOR ,
OC(=O)N(R18)2, I14TRI5C(=0)OR ', and C(=0O R18, wherein
said optional substituents are one to three R10
groups; R27 is selected fromoptionally substituted
cycloal kyl, CN, C(R17)=NOR s> and C(=0 N(R1S) 2,
wherein said optional subsfituents are one to three
Rio groups; R2S is the residue of an amno acid after
the renoval of the hydrox}] noeity from the carboxyl

group thereof; R2 is Hor alkyl: B30 i Hoahih!$), NHCN,
aryl, arplakior haerodioR. A e

het er ocycl oal Kyl .. A SB=ah R (Rd ”h\‘-R‘SC(=0)0RDa and
i ndepend@ﬁNRf} %Peilsvegs(g% ’fcﬁfg?anEl’?ogf—?)yl(, gnd aryl gl iyloms:
or toge&Pze(g)R\M LR elchBsatti dptiogarsubaituehis @FF in"rég,t%‘?ee Sroups:
attached forma heter ocycl'oa’%#%yfc;oal chs coptj=ovot F yand
subg?’iik wdiedediryrh opupnaHy pFPsELYt pltl ohal s’,ubs?3 i %/tl}llreerét[{io
are one t 8 rgMQﬁ;tio%Subss'tucp@iﬂ@r?& I .

" substit ui:g':oo)w%l g?:lll?)gg%/}leﬂl Sopt ionally substituted
het er oar ylonp®r optionally substituted drokyl geseity from
het erocycl oal kyl, wher ej i GheORinood @f theuydory
ar eRomie tﬁedeﬁlﬁ?ee‘gaﬁfﬁuré?%ﬁéf?érp i s i ndependent|y
sel ect edyfef@Foty] sdoupdheraofd 4; xisOorl; y is
i ndependent|y selected fromO, 1 and 2; or a
st e®&ois $herek: or phar maceut i cal lé accept ablcecf,O iktyr
f or pyat {gq_](’ggg‘y;, ohy. @i, detbo verrewalivh e RGHEoINdS > of

For imul a as, defined. heregi kel ed arplalkyl, or
i ncm%ndlﬁ%c%ﬁﬁ@ﬁﬁﬁ@%’?cgeﬁ%g%%tl n PCT Publ. No. WD

02/ 28861, Jofher R HicCitlragen twhaithRhey ase pitached 30 4ng B
B2 are each =0 or =S; ring Ais a phenylene, ring B
is 10 RhBetwrostidpdkr RA is H or Cl-C4 al kyl ...and Q18
CROGEER Qi MR ks, whesein sid optional s

three R'? groups;

i 1 teroaryl, or
R is optionally substituted cycloalkyl, optionally substituted heteroary,

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

‘ 10 ;
are one to three R™ groups;

pis independently selected from 1, 2, 3, and 4;

xisOor1;
y is independently selected from 0, 1 and 2; or

someric or pharmaceutically acceptable salt form th ‘
s defined herein are not

ercof.
a stereoi

In other embodiments, the compounds of Formula I a e
intended to include any compounds disclosed in PCT Publ. No. WO 02/28861.

' g? = =S;rng Aisa phenylene, ring
particular, when R'is H; AI,A2 and B!, B” are each Q or g

Bis



H CC4 alkyl or Cl1-C4 al koxy; then neither R3 or R4

i ncl udes (al kyl ene)-NR Rb, wherein R and Rb conbi ne

with the nitrogen to which they are attached to forma
het erocycl oal kyl group. In another enbodi nent, the

conmpounds of Fornula | as defined herein are not

i ntended to include any conpounds di sclosed in PCT

Publ . No. WD 02/30942. In 1particular, when Al,A2 is

=0; Bl, B2 are independently Hor OH or B, B2

conbine to form=0; rings A and B are each a

phenylene; Qis 0, S, or CH2; and R2 is H, or

optio ly substituted 0 OO OH 0O HO O then any of

R3, R4y R5, and R6 cannot include (al kyl ene)xOR13,

wher ej is cycloal kyl; (CH2)1, OR22, wherein R22

' kyl; O-(al kyl ene)-R27, wherein R27 is CN

pOR20] 2; NR11R33 wherein R33 is gycleal kyl.: 1,20.

» WheR@ER RR is Binet Qo allofind &2 w%ﬁf n‘?"#“g“ég‘n '

to which they are attached tp fomnp Neak K yhherein

A
For . : j <ReleiHiclathey aetattaghad &h ahgterots

Rj ﬂ@l%u&g’mlgh“%%@gﬁ%%gﬁ%é’ disclosed in PCT Publ. No. WO

g162¢_28874. In particular, when Al, A2 and B', dgg are .

each =0; _rings : ufACHT Frphiadps defered Qeljes arpno

or 2]:. aﬁﬁtaer .o&éé%{?’ﬁgﬁéﬁ‘? su_bstd' t'ﬁ%?% OW 69/35{;@’] |’ny

inRhdBio iRdudeRiy camgowrgls disdlagnd IPAGTUAE(dl KYT ene) xOR13,
wher el n, X7t Jxﬁ's?:\éflﬁ)aﬁk%l:inde Side)pORS2 OENeBEIES cRpbinedo

y al’

pageudtsr. W Kyl'ene) - R27, wherei n R27 is2Ch; Lt

 CCHCL CHE) RN B arbBabRaphensies ) 1 OR8a0T T 89 BaPii or
NR Rb, wherein R and Ro the nitrogen to which they

optiosally %%t 0 form a heter ocycl oal kyl group- conbi ne

with In an jadditional enpodi nent, the conpounds of
Fornmul a | defiif ned herkin are not\_ntended toO
i ncl ude @y gonpounds ed i M PCT| Publ . No.
IS
A

Br OB9Sc 7433~ I n bine articul en A, A2
=Q B, B e i.ndependently H or OH dorm =Qo
and B are each a phenylene; Qis O S, or CHR3; and’

I . pl3: .
thctjaL1 in; Ef RF\)l3 R rRsl,qandI }%6 cannot include (alkylene)xORB, wherein R " is cycloalkyl;

(CH,),OR?, wherein R is Cs-C7 alkyl;

OCH[(CH2),OR”]5; NR''R*’, wherein R
: h they are attached to form a heterocycloalkyl group.

O-(alkylene)—R”, wherein R” is CN;
3 js cycloalkyl; or NR'R®, wherein R* and R®

combine with the nitrogen to whic

In a further embodiment, the compounds of Formula I as defined herein are not

lude any compounds disclosed in PCT Publ. No. WO 02/28874. In

intended to inc .
=0; rings A and B are each a phenylene; Q 1s

particular, when AI,A2 and B’, B? are each

O or S; and R is optionally substituted

o

R10

l 13 . pl3: .
fR, R, R>, and RS cannot include (alkylene),OR ™, wherein R is cycloalkyl;

then any o . een .
2 15 Cs-C; alkyl; O-(alkylene)-R™', wherein R™ 1 CN;

(CHy),OR?, wherein R’



H and the other is optionally substituted O WWor
wherein Wis optionally substituted C, al kyl, or
NR31AR31B, then any of R3, R4, R, and R6 cannot
include OR13 or C(=O NR Rd wherein R and Rd conbi ne
with the nitrogen to which they are attached to form
a heterocycl oal kyl group. ILp a further enbodi nent,
preferred conpounds of Formula | as defined herein
exclude certain conpounds in which any of R3, R4, R,
and R6 include (CHZ)FOR2'. In ' A2 are both H B1, sz
taken together are particular, in:.thi rhadidieRt and R

O@ﬁg(@@pg}'y&”]yﬁ\m}ﬁi@hﬁ@ﬂ&s ‘Acéﬂﬁallﬁlagrigﬁggt ha
phenyl'€ne, wher eitn FliiCH%ﬁ? a}éatﬁeﬁddbsfdmmr@mroqgglopgxyl group.

cEhEBEHRTHIOIETH QYIS , then R3 gnd 4 CANROL herein are
i ncl ude (;GH2) PERbEAmef, Hercomppands §f P Present

i nventTon 1 nclude the conpo . o - FoasLie. WO£8/07433. In
n8@hicnéd herchidp avm%oﬁngﬁnﬁacg&gg gﬁ%c B are a ﬂh %ﬁ@orﬁ&% to

or-one of rings .4 -@QBBaI%ﬁﬁeaendpmb«ﬁloéQé{:O dthe _
PERBAT- P"??“ AA’\‘QO?S ﬁ’n B, toget_ gf.rs dA@t&é@&“p@ﬂbﬁothﬂBRa is
£&:h Y GfEsttheyl B &rea aICH¥ENS a1'8 sl ected froma
5-nmenbered aromat | bi@di N which one or two carbon
FRaroithe St bEP TR by

aced with a nitroggn ayom. preferably
a pyrazolyl ene, anrg bly N \  or
. Further aspects includ¢g those conpounds erein R
nd

imsbsti oted. STkl AnBLhol aaparic el tdso-q 0aSat, miR
e e
@uﬁgﬁﬂdwgéﬂggP m %Hﬁ?r %‘ﬁrflggrﬁ{alal yRsubst i tuted
‘g%gll? gl%glﬁﬁ)élaﬂa@@&i Plotth @ materorydlpalkyl#EP¥- R2 is H or

y substituted al kyl: it i OmainukSpe deféned herein
i ncl ude fmrtiwsemb‘éﬂh%@i}n?ﬁém g?néﬁﬂ

roupss A 2,
52, a1 e eaclh- pdapandent sy SERATR oB -BPOR: fpctugf SRR I
@‘FB@ CNiherein A, A2 or B B3 fogetduer; Barphtai@n tepether are
PEedudiribltyis embekimapieVRTIR AS Kb 2416 H H

3 .
P L . -R%is
O: rings A and B are both a phenylene, wherein ring B 1s unsubstituted; R
=0; ring

¢ include (CH2);0R™.
CH,CH,CH,OH; and Q is CHy, then RS and R* cannot include (CHz),

ion 1 ormula I as
Other aspects of the present invention include the compounds of F

; i dBarea
defined herein wherein rings A and B are a phenylene; or one of rings A an

. -
henyl and the other ring A or ring B, together with the carbon atoms to which they
phenylene, _

]

atoms may be replace

preferably

N

s

> \ Further aspects include those compounds wherein

it kyl. Another aspect includes
R! is selected from H, substituted alkyl, and unsubstituted atky

is H, optionally substituted alkyl, optionally substituted

T ?

N
those compounds wherein R



and B B2 together form=0. In yet another aspect, the

i nvention includes conpounds wherein Qis selected
froman optionally substituted C, _2 al kyl ene, or
preferably Qis CH  or CH2CH2. Additional aspects of

the present invention include any conbination of the
above preferred substituents, such as, for exanple, a
compound of Forrmula |I with ®2he preferred noieties of
groups R and R2; or R and Q@ or R, R2; or Q etc.

I n anot her enbodi nent of the present invention, there

are |ncI uded conpounds having a stg;cture %;eﬁ,%ée”éﬁmpomds

R2 aR&1.R&ddtiBraladReCts inc
Wmélgell%H ’ﬁ%“oé'g{t] ogué)tsgtgr with the.c Ctg&ﬁgﬂgﬁ@l\ﬁmgm@p
wh@reinsoraiﬁsaﬁdhﬁaandig Be piscepeinfF RS ATt {5 h;nw PEB? oy E
3. Riitthosayhaenrrepl &

wbyremfblqu@g@ﬁBatBoﬁ%g@her}éPTb C(}%ggrrerrbejrﬂgld ar gt ébﬂgj
Cﬂ? t8 il o @0l OlnZ e arichivm aspegindic AREnT 11 n@? ace

L Erogen at oy v aendRpSplrut eLeyRnend. o oebratbendly Q 1s CH:
wﬁ%ﬁﬂﬂmlmﬁdﬁ@ﬂhﬂl gptippal{y iy, r cll n @g don of the
oBORIME R aqiflyal dspEiBof the prepys ngmsﬂ“e“@“ Y SPEPEPIT S

or "z Another as %§F5mﬂﬂwlmthe
sl sohgiteints, Richias, fi §’é‘i”@ﬁ%§ ﬁédﬁq substi t ut ed

PASIELAA e iR

al kyl, and u t 8} iVand Q:uurRﬁ,dR asRedt s
WWMOIB%S gq%gggsiﬁ zﬁjltqu al kaﬁé IF) on%!e 11¥cluded compounds

subst inetiedembiutimentod Hsauergat ! peg-iP H, option

al kenyl , léfptt naI subst ituted al kynyl or optionally
e and preferably

haYipg & SR

ng B together with the carbon atoms to which it is attached, is selected from:

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

wherein 1i

replaced by nitrogen atoms; and

(b) a5-membered aromatic ring in which from 1 to 2 carbon atoms may be

replaced by nitrogen atoms.

pect, there are included compounds of Formula 11 wherein the B ring is a

In one as

phenylene, or ringBisa pyrazolylene, or preferably



conmpounds where R2 is H or optionally substituted
al kyl . Addi ti onal aspects include those wherein groups
At, A2 and Bl, B2 are each independently selected from
H. H and a group wherein Al, A2 or B, B2 together
form =0, and preferably those wherein A A2 are H, H
and B B2 together form=0. In yet another aspect, the
i nvention includes conpouddls wherein Qis selected
froman optionally substituted C, .2 al kyl ene, or
preferably Qis CH2 or CH2CH2. Additional aspects of
the present invention include any conbination of the
above preferred substituents, such as, for exanple, a
ound of F h 11 with the preferred noieties of
rops Rl and ; O R and Q or R, R2; or Q etc. 1
Nyet ot her en‘godi ment of the pres [ E Qfierein R
“there argg i ncl uded cohmoerd@spechiBgiUAg tggsts&tclpgl f&g{rde. o{u i
Formula I'll: R N O.RS Bited\1Q1 RBurtiier RSPEFT INC
is seleere frpmafl.enpaigigd ?ll(‘)ﬂga@ l|1|?>§u‘}{';12np_hen lI@e{ne, or ki DsBuicd
a p r%%g%%bﬁgf’ggnRéﬁﬁﬂﬁf;mbhgdlﬂﬂbsmlﬂﬁ kgl OB Wher e R
thopg ected fromH a}ndlo(gé?i bl Yubsaittasd dyelobill, andagrperably
alkéid, dpeibmallyssubsittuted ey pﬁig% R S | aspects include those compounds
where R*isHor optionally substituted alkyl. Addiuonal asp

and B!, B? are each independently se s
preferably those wherein A A" are I3, XL,

147 jected from H, H; and a group
wherein groups A', A~
wherein Al A% or B, B? together form =0, and

present invention
a compound of Formuia 1 with the

1 combination of the
or CH,CHa. Additional aspects of the inciude any

for example,
orR!and Q; or R R% or Q; ete.

t invention, there are included compounds

above preferred substituents, such as,
: 1 a,
preferred moieties of groups R* and R7

In yet another embodiment of the presen

having a structure of Formula IH:

1

i 1 f abl
where prefenably ring Bisa pllenylene, OT INg Bisa pyrazo]ylene, pre1cr Y
=]



RZ1V and Forrula V: H NO R3/ / N \ NNQ'R2 V
and Formula VI: t, Ho R3 Q\ |z RVI 1In certain
aspects of the present invention, there are included
conmpounds of Forrmulas [11-VI wherein R2 is H,
optionally substituted al kyl, optionally substituted
al kenyl, optionally substituted al kynyl, or optionally
substituted cycloal kyl, or pfteferably where R2 is H
or optionally substituted al kyl. O her aspects include
those conpounds wherein Qis selected from an
optionally substituted Cl-2 alkylene, or preferably Q
i's or CH2CH2. _Additional aspects of the present

I nv'e n_incl ude “agyXconbi nati on of the above

pref aer&d substituemtsNor each of Fornulas I11-V.

Th fowlomﬁﬁg par agr aghs show addi.ti onal, as ts of

the invention for at F{eaé}ﬂd &’ﬁéfeI%S? Se&lﬁtedﬁgo,n?gfr:}agﬁﬂg{l?“g}ly
conpounds qf . Fornmulas 1-VI and their respective
pr@ﬁ%?@@aaﬁahbodLnents descri bed heretofore. 1. ORI3
especially those where R13 is optionally substituted
cycloal kyl, and particularly those where the
cyerdmeylalVs a 5 or 6 nenbered ring.

v -

and Formula V:

and Formula VI:



2. C(=O R13; especially those where R13 is optionally
substituted cycloal kyl, and particularly those where
the cycloalkyl is a 5 or 6 nenbered ring. 3.

(al kyl ene) OR 13 ; especially those where R13 is
optionally substituted cycloalkyl, and particularly
those where the cycloalkyl is a 5 or 6 nenbered ring.
4. (CH2) POR22; especially tthose where R22 is a
branched chain alkyl. 5. O (al kylene)-R27. 6.

OCH( CO2R 3) 2; especially those where R s is optionally
substituted al kyl. 7. OCH((CH2) pOR- 12.; especially

those where R20 is optl onal | yﬂsubst i tut ed "0 al kyl .

S. (=0 -(alkylene)-R -5 169 -MNR11R3; especially
those where R' is opt| onal I Y supstituted heteroaryl.
10. (al kyl ene) - NR]58R19 ly those where RIS is
H or optionally , C(R12)=N-RI'S;
especi ally those whg \ aﬁm t hose where
RIS is optionally sy 70 cIoaIkyI 12.

CH=N-OR 3; especially thos R13 hs optionally
substituted heterocycloal kyl. 13. C(R12) =N OR20;
especially those where R12 and R30 are optionally
substituted alkyl. 14. C(R') _N NR11C(=0 NR14t R14s 15.
C(R')=N-NR'SQ2Rt 8 16. OC(=O) NRv1 (al kyl ene) - R2f i ;
espeC| ally those where R26 is optionall subst
ar yI %%%gl dfyhesptbﬁhl inu¢rgignibere P%Fdf‘g}f’ded c?mpoﬁx}élg o

i LinoiR56hahlie dbaseuihsheuRas

Peﬁﬁmlasrm 1% w@{ﬁ%% tslﬂ SR gr oar yl . NR g’(sa‘} O% %ferably
esp ci al | Xu}tﬁggﬁﬁm\é@ﬁlk?nm& dpSonquﬂSBtPFélltthi@[‘} kL Q1 R

optfg S-R aﬁg 1 eQ)s NRI R 3Ihose compounds

“ql%aﬂc’hangrdph YWM@F‘@‘??‘ S opt| oral |y subst i RS efs cu

from an optionally substituted Cy.2 alkylene, or prefera B

combination of the

wherein Q is selected

or CH,CH:. A Additional aspecis of the present invention include any

above preferred substituents for each of Formulas II-VL o
The following paragraphs show additional aspects of the invention for at leas

tive preferred
R3, RS, R®, and RS for compounds of Formulas I-VI and their respective p

embodiments described heretofore.

1. OR'?; especially those where R
e where the cycloalkyl is a 5 or 6 membered Hing.
is optionally substituted cycloalkyl,

is optionally substituted cycloalkyl, and

particularly thos
2. C(-O)Rm especially those where R

pamculaﬂy those where the cyc]oalkyl is a 5 or 6 membered ring.

and

3 (alkylene)OR ; especially those where R is optiona
| ycloalkylisa5or 6

1y substituted

cycloatkyl, and particularly those where the ©

membered 1ing.

i 24 d chain alkyl.
(CHz)pORzz' especxaﬂy those where R 1s a branched c y

O-(alkylene)- RY
OCH(COZRIS)Z eSpemally those where R
OCH[(CH;_)FOR‘ ]7,, especially those where R*®

is optionally substituted atkyl.

is optionatly substituted

N oow o

alkyl.
8. C(:O)—(alkylene)—R‘s.



aryl or optionally substituted heteroaryl. 21.

NR'C(=S) NR'R23; especially those where R23 is

optionally substituted aryl. 22. NR11S(=0)2N(Rt5)2

23. NR'C(=O NR'(al kyl ene) - R20.; especially those where

R24 is optionally substituted heterocycl oal kyl, or

optionally substituted heteroaryl. 24.

NR ' C(=O) N(RI I ) NRL6AR16B 25'% substituted al kyl,

wherein one of the substituents is an optionally

substituted spirocycl oal kyl goup. 26. optionally

substituted (al kyl ene)x-cycl oal kyl, especi al I. ,

opt i gnal | yR"'REfbsdpetialipthogcCrhert R;’/’?/Ié ﬁ@)ﬁ@%ﬁ}’é’ﬁaﬁﬁuﬁ}“r‘d hetegoaryl.

optionally substituted cycl 18 .opt dr@pabhaily

subsif-t ut H‘YI-EP%W%y en%ﬁpémﬁ@?gj?%éc‘%ﬁ%gl kyl , mer ei n

thg Iaa%t rﬁ)cycl oal kyl does not include unsubstituted
S\ﬁ-srr%lr phao inyl, N 17 piperidyl, .or t hi L O¥kre R 55

espeti.al | @(PéiiFNdh%J gspecsiilydRese GHET 2o TR sk e

al kyl ene) - het : dangnal |y substituted

het er ocyc‘fpgg{]%ylos,?]x%lr%%% %%rgcghg%e%pgl_ I ogt ' on%ldtﬁ(wd

subst.t ut@H=KedR popediaiy thyse vYieBUps 'SFRITWo

het er oaiioms, optionally substituted tetrahydrofuranyl
hefppcyedotal |y  substituted tet rahydpopyranyl 28,

NR'R32, as@ebirlOn>f fspemallytbess viter R s 28 Bhe%?/ pPrgrailh

and wherein the phenyl group is optionally
sehytigkeddllybd with one or more al koxy groups, and in

par t ilég._U' a@@lwgﬂmpﬁe(m)Nﬁgmlﬁen%hOXé gr o?ps. hTheOI [

pr ecedi ng agraphs.may be conbined to further define

addi ﬂﬁ-onﬁg?g{)ﬁgéﬁggsogbodi ments of conpounds of .

For myt as beMoyNROYaiRyiens) RFY; capeialiy citose wimbier ismtippally

R3, 4, R5 or R6 can include %3113(1 &%}gﬁls,

( CHz) szsszst(t@m)i@bp&%méﬁlfyaﬁ“k WRd sty o 5 ontianll

OCH( 2, , ROR7Q hecialiglthose where R™ is optionally

q:oﬁﬁq;%ggwgf@%%er ?uch conbi nati on incl udes
siftitiRalheteNRIYIR 3, (al kyl ene) - NR18R19, | aARl as

( Rlii: N-Ngia W%cﬁh? os= NhERH is optionally substituted aryl.

C(R'J=N- N C?— ‘is’ R')=N-NR ' SO2R18,

OC( =@ NR'KRI'RE@SeR “Rz6, OC(=0) [ N( CH2CH?) 2N] - R2I

20 NRIC (=O)NR11R23§ especially those where R%is optionally substituted

aryl or optionally substituted heteroaryl.
21 NR”C(=S)NR1 IR%; especially those where R? is optionally substituted

aryl. .

22, NRYSEORNR™):- | .

23 NRIlC(=O)N'R“(a]kylenc)—R24; especially those where R* is optionally
substituted heterocycloalkyl, or optionally substituted heteroaryl.

24, NRUCEONR'™HNR'R'®.

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

26.  optionally substtuted (alkylene),-cycloalkyl, especially 0ptionglly
substituted (C;-alkylene)-cycloalkyl and optionally substituted cycloalkyl.

27.  optionally substituted ~(alkylene),-heterocycloatkyl, wherein the

heterocycloalkyl does not include unsubstituted N-morpholinyl, N-



S, ""C(_OS-R', NR'C(=ONRI'"R23 NR'C(=S)NRI | R23 NR ,
NRI | C(=0) OR NR' S(=0) 2N( R15) z,

NR'C(=O) NR'(al kyl ene) - R74, and

NRI 1C(=0) N(R") NR16ARlea. A third such conbi nati on

i ncludes OR13, NR11R3", NR11R33, (alkylene)-NR 18 R 10
i2) _N R's CH=N OR13, C(R12) =N- OR -0,

OC(=O NRI' (al kyl ene)-R26 CfR NRI'C( t' R23

NR ' C(=S)NR I R23 NR'C(=0O) NR'(al kyl ene)-R24 =0 NR
NR'C(=O) N(R 1) NRI 6ARt 6s, C(=0)-cycloal kyl, and

optional ly substituted -(al kylene)x heteroc ¥l
A fourt hpﬁjlég cmtmammmohmmm@sal §Dn éj h&?d&

(CH2) POR? ( CO2R18) 2 gfgzgma, NRORB, and
NR' R33, @&y@tmrowﬁz%ﬁfé%@ém C(R12) =N- OR2Q.
L Pf@ﬁ E‘ﬁﬁ‘?f ﬁ%ﬁaumbs@@ted @twymk\' erolps W
NR11C(=0 ?%) bSt %%ﬁﬁla h KW optionally
wher ei n hberoatdays) OP@HQUbélthS‘t“H‘ce ‘east a

spi roal kyl y substltuted al kyl ene) a
cycl oal k}ﬁPbS% ?fPtSB?l onﬁ%ﬁlvisubs.tll tut.ed o(alg(%lde»}gﬁ)% t)he
het ejocy aoa R ydspeclly tlﬂoa‘elwfteﬁ}éué%am 1 on

i ncl'udes NRI | R3z, NR' 3%H @) onblicr ﬂ[ﬁFe; alkdxy ATqQuag and
C( R12) =N PRy} STHBNE 9052 “H‘{ﬁ%hﬁ 0.
C(R") =N_NR, L {8, Wmh one bt mmp@tmeups

OC(=0) NR"( al kyl ene -R215 (ﬁgdzegﬂaf)ﬁd\ﬂddmondz@ﬁfﬂred
18ThelyReqRAGE PEPRFBIRY b %{%%@J P ligh (% coermaRm$ for R’,

rK&%d}% g}WOumdsN)anﬁﬁlaﬂl}YN(F(IS:)iamPle omne suc
2 Kiene) LA O\ NI ORFFO GARAE®)-R”,
stsamnﬁmemcmdk Pﬁ* (ﬁ%ﬁ S?V letfg -.substi t ut ed
0&5% 4 UR@% Iyl Cg*@)u(@lkyleo onal l'y
SUbSAhbtUérSdChC(C@kb(wt@ﬁé‘l} glu eyl oaI i
CR?=N-R", CH=N-OR Y, CR'%)=N-OR”, C(R“) =N-NR' C( O)NR'R
CR™M=N NRUSO,R'S, OC(=0)NR " (alkylene)- -R%, OC(-—O)[N(CHZCHe)zN]-R
it Y Np23 11 HR3.
NR'C(=0)OR®, NR''C(=0)S- R NRMC(=O)NR'R NRHC( =S)NR RS
NRVS(=0)N®R ™). NR NR1C(=0)NR!(alkylene)- R, and NR''"C(=O)N(RHNR™R
2 33
A third such combination includes OR", NR'R%, NR!'R®, (alkylene)- NR'R™
C®P=N-R", CH=N-OR", C(R'2)=N-OR™, OC(=0)NR!(alkylenc)-R™,
H 1 o(=0)NR  (alkylene)-R*,
NRYC(=0)NR''R?, NR''C(E=S)NR R NRV'C(=O)NR™ (alky .
NRI‘C(ﬂ)N(RI')I\ITR‘G"\R““3 C(—O)-cycloalkyl and optionally substitute ylene),

lGB

heterocycloalkyl. ; -
A fourth such combination includes OR', C(=0)R??, (CHz),OR”, OCH(COR "}z,

124
OCH[(CB2),OR™}, NR'R™, NRUR?, (alkylene) NR°R ", CH=N-OR", CR)=N-
’ 24
R%, oc(2 :))NR”(alkylene) R%, NRYC(=O)NR'RZ, NRPC(=0)NR(atkylene)-R
0 =

1, wherein the alkyl is substituted with at least a spir

substituted alky
optionally substituted - (alkylene)k-cycloalkyl and optionally substituted ~(alkylene),-

oalkyl group,

heterocycloalkyl.

A fifth such combination inclides l ¢
CRH)=N-R"®, CH=N-O OR", CR)=N-OR®, CR')=N-NR C(=0)NR .
C(R“):N—NR“SOZR'E, OC(—O)NR”(a]kylene)—R OC(-O)[N(CH;_CHZ)aN]

NRVRY, NRVRP, (alkylene)-NR*R ",
liARMB



A sixth such conbi nation includes NR'R33, and C(R12

) =N- OR20. A seventh such conbi nati on includes NR

1R32, optionally substituted -(al kyl ene)a cycl oal kyl,
and optionally substituted -(al kyl ene)x

het er ocycl oal kyl . Ot her enbodi nents of the present

i nvention include conpounds of fornmulas |I-VI wherein
at least one of R3, R4, R5,%r R6 is NR'R 2 wherein
R'- is phenyl optionally substituted with one to
three OR30 groups, particularly those wherein R30 is
Cl-Cs al kyl. Further errbpldi ments ipclude E%Bg\ﬁ{h 13
NWQF]@W@A?§CWWR’83NBSCK:EQI B Bt RBRofd= ee
met hox rQups., ;;0r e,_Wher e p4 NS VINR ISR 1B,
NRU FQ%H%%lghmh&:v@?\@t(ﬁ%\@sem F%u’gg.ﬁ Fﬁ—%ﬁgr&gspect s

fos I - ek o tubitheee withat leag lagpisehllod SEnnds
S‘%?“*”E“%@‘Jﬁi@%‘w\émgg ein at | east. onll‘frsu StitEﬁed E@kvggg -
offforially NRSRBB -Whetasich-axgiaaklel. agbPRUSHATY Y substituted
het erqa{l}%ll , or those wherein R33 is optionally
heigsYsed&d cycl oal kyl, or t hose whergin Tﬁémi s

opt i analth yuck ubsbinatoeidchidesiBcich 8 kG = Brhr -

enbodi nents include.th Wheg ek ¥, BRdnhisy db&itoratelieidne).-
het eAGED ?Fh@orﬂﬁ]ﬁmélnlg&?% thr]g% ’n(iﬁflr oggn atons in
C%I\(?Igalk}h’%d oftisriah g Eutarriost (akilene)nkdierdeyLBHIbunds

erein R33 js a 6_nmenbered : bR AN BN I-VI
nitr Q%he%@meqtﬁoft:ﬁgp}:qs%ng_mvggg‘?ﬁ“gﬁg? l:%rﬁ c{)ﬂ%i nent s

whhBGh A feasttdRe SERMIET R, or R38 NR'Bsfrwirrirein Ry is phgny pjiv@ally

erein R33 is pyridazinyl, or th i 1R33-S alkyl.
subystifugig withore 9 Bresokn &T?‘%‘Fr%a“é“#f@g?%cgéﬁg%sed‘ Cpalky
Pglgl;eq o Rpbent henidedidavedrereRiiingsenyl substiteted glitnong o three

. d d clai d in, it is.i
i chah gy .

formil g Qr Sk ieUpdbnt ihtenioRANtE grd incledudivompo vt 08
S ﬁndpg%egﬁso%% of #ﬁ% I(;glhe;;r.sAs Sed@ﬁﬁﬁ,ﬂi n }HHER“ arm
FoahoatI'Vineliesein at lgasi opaRgdt of ~Ff el Tro YBYESE a mj -
speci.fied.val SHadER MherdinR b bpsmallplabstitu®0 cpgoalkyl,

- OPHH H%@gu%%%ﬁg?rdé%{l, or from 45 to])o'%ﬁc As used .
oP@b8d Wherdin RATig eptidnalin bufesgtutas hefraops yﬂ?(g/aheroerm D
LY. or Uxo thr /6 meriiRfd Y e R rdatd 198N Withone)to tHaerthitrbgen
injcdedhoss WhHED g%”g?s m%%ﬁe oﬁdexaﬁpﬂ,&ﬁ%he phr,ageﬁ. 16 ered
atkns if tht Pingl Bunfiter embbdimtentsdrdidegrompopnsyierR & 1152 © me
i ncl ude the integers i e AddfidHal@mbbBaigdeatsindude
hetgiogtH HEHYED f‘ﬁ%?%&éenegatgﬁglmntgf\ﬂ éugg i nt_%ger inthe . ou
HRDYRered R MR Igyriasdiaytyorstibeortisrsin i o PyBeazinyl. oy fose Whgpn
exanple, preferred integers for "1-6" can include 1,
ispyr@yl- 4, 5, 6. 1-2_. 1-3, 1-4, 1-5, 2-3, 2-4, 2-5,

2- 6, Tﬁ‘é l%llowing terms and expressions used herein have the indicated meanings.

In the formulas described and claimed herein, it is intended that when any symbol

appears mote than once in 2 particular formula or substituent, its meaning in each instance

is independent of the other.

As used herein, the term “about” refers to a range of values from * 10% of a

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

to 55 mg.
. 3 <. 3 &L h 5
As used herein, a range of values in the form “x-y” or “x to y”, or “x through y”,

({3 I £
include integers x, y, and the integers therebetween. For example, the phrases “1-6”, or “1



As used herein "stable conmpound” or "stable structure”
refers to a conpound that is sufficiently robust to
survive isolation to a useful degree of purity froma
reaction mxture, and preferably capabl e of
formulation into an efficacious therapeutic agent. The
present invention is d|rectep only to stable
conpounds. As used herein, Phe term: ‘al kyl" refers to
a straight-chain, or br anched al kyl group having 1.
to 8 carbon atons, such as nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec- L ey ldt6Y|P forced
PO, thﬂoﬁﬂ'ﬁﬁwzire Im@@p(émlyq:ludq_thgtuﬁﬁeb%/ JO N eal referre

3- net hyl pent NI AVIR) s”:'dl mmut&mmprnauon
etmbﬂﬁﬁmen%@i%d% eé‘fhcmgl'F Higmgﬁ {?Q%/l I?rrlgﬁ eaﬁ)l/ eoa ’ 5 6 1-2. 1.3,

2.3.4,5
K é’c'ersc %ngamp&g pregafrﬁdpm,eoesufm ‘&d” ﬁﬁfk’@ﬁk‘}de 1,23
oxycar bonyl', and al kyl am nocar bonyl groups, has the
lsfaman 2 s Ag- 4§ 8fkyl defined above. Lower alk

gr ou%\é&s g&t}.e?e'ﬂn %]gjlgg&ﬁ@ruh@dgr “atableatrkytre” HEEHR2 gfgﬂpound that

defi ove whi ch contain rRQA0Sey fdm a reaction
iFRsiigaatyirossochnas isqdptiqnAo aa\’ls?f)‘(; éa?%fcg s'to an al kyl

r adi cal tA1 N NGIE EPRhulaforintasbelfica o me iR The
THEE. ﬁ“d?rﬁgrat% a4 %Eenyl “refers to a strai ght chai n,

pRiselimrahiads dydedosdy BOTRRINETRROBIS2 to 8 car bogwatu(\)rgs N
haV| ng at, | east. one & ONsLAMD ARt ﬂemtﬂhembwrm‘anc alkyi group
desi @J_fé]ﬁ?cbl'ﬁrel E&:m’] ﬁu“-ﬂ Qefgr etf erSr to.an gﬂglsoblﬂyl sec-
hh&db Gab 8 CABbRatDS gt m@hvbe@}’]@ BFBYh ‘SOB’iOB?{rB p

of &l kenyl groups inc i ippamrylpentyl, 2,2-
bu%ﬁﬁﬁr?étrﬂf pentyl. BOREN: %}%g“@\[ Ii%y}l IOW used her %Ik Lo n@%n-mc
d?lrﬁ%; Il gRWdimets oy, Heaylaosyk a'ng e é’l#éﬂ moie o

r

ocaf bon chai s of at 1 aypsngasahe same
'glﬂmpst sughas BpXg o @S’rcffgﬁn}? an%I aglag%%go %ﬁge% .gnation,

e%% nQSas ahdsyarvhed sigiver Bower k! aroupsy¥hieBar Pk

aining from2 to 8 carbo £sich BCTAieley
oedmp; ray Hefinstt iy Thich %OSE"?)E)PO ¥ Faﬂé&rﬁﬁg%ﬁ%yl et

aﬁ% s ek ehi rddas &cfhteﬁmnglfﬂoyi ket caleed @it o

ed or stral ght chained_ h QRuiRfor branbhed
car boﬂns wtbbrscinghe | ?W‘&Hn’éerger[%od{l %gﬁ%rgm\;alorm{ t

ha%lld ! ?xgvorrl] chddisUFS 108 ci®5h Gfdaisi MaRing e kadone @Ib@caxbon%uble bond.

refers to an alk e .r ﬂ]foéﬁ-d'ﬂxhﬁg)Scarbon
£ ﬂeﬂgﬁhubm“@z -Cerlkry! geigR0 a‘éﬁgﬁ‘?‘ﬂ?leg&::% gi:’[frtglg et y ene

T

elﬂt}ﬁ{b)i beae.” refers to a phenyl group W th an

Fddi t ] onal ad, engado aiseaigh dvaineanprache
t he s%%‘i?&?ﬁ"f‘ i ‘?‘g?%fsn g@&ﬁher ej no afhae1 te d

- triple bond.
ﬁééﬁﬁféﬂ ¢hans of ZGaer:axbpg lafans havingcag aﬁg&pglc;ﬁqn carlf')on ng b
Mﬁ@t ! ! hﬂaty 2] Yra8Rhioatatding from 2 to 8 carbon
é‘}"’élPPc ba % fl | c%ﬁ%océjp on ri nt5 %XStden 1 ete.
atoms. Examples include ethynyl, propynyl isopropynyl adiyny

As used herein, the term “alkylene” refers to a branched or straight chained

carbon of 1 to 8 carbon atoms, which is formed by the removal 0
an alkylene radical containing

f two hydrogen
hydro

atoms. A designation such as «“C,-C, alkylene” refers to

from 1 to 4 carbon atoms. Exampies include methylene (-CHa-), propylidene

(CH;CHCH=), 1,2-ethandiyl (-CH2CHz-), etc.



which is saturated, partially saturated or
unsaturated, and contains from3 to 10 ring carbon
atons. Accordingly the carbocyclic group may be
aromatic or non-aromatic, .and includes the

cycl oal kyl and aryl groups defined herein. The bonds
connecting the endocyclic carbon atons of a
carbocyclic group may be sifgle, double, triple, or
part of a fused aromatic noiety. As used herein, the
term"cycloal kyl" refers to a saturated or partially
saturated nono- or bicyclic alkyl ring syste

CONt Qisiséthedeih,ahd Rrio dplznglead”oniers B achlisy ﬁ&%“lpdﬂmsaﬁ&ﬁdmona]

as "C5-C7 cycl oal k ref y¢l oal kyl radi cal
hydvgen HPRGEPPGH - %Wo‘f’w Wﬁl@)%g a&B&uI% Ogt oms. Preferred

cycl oal kyl groups include those containing 5 or 6 ring
car bon ops. Exanpl es of cycl oal kyl groups include
cycl optopyl , cyclobutyl, cyclopentyl, cycl ohexyl,

cyclohexenyl cycloheptyl cyclooctyl etc. As used

her ei n [0 1SRk # QEEYRa i&;elrbocyefoé fog “dagbagyclyl” refer to a
cycl&%ﬁﬁe Eﬁ%gdg%bonded to*a car baon amg&bﬁgﬁ?ggﬂﬂn
stableg smbted pr frytidl carpsed, &PB%YGBﬁﬁ’bWC}(C L e CycC ;ky

oup and. .the.gar I @aré‘;},@&oﬁumlgfmm Ftoyi0 riRgr
"%&t IS@“mE?d(ffszqﬁ’ ﬁg&%}t% “Stibstituted with an on%rgr@%:p and
c%%ﬁ Qiohst PecRdgebube Fabeptlicogrgsl HaY R FOCEHE 81 1
carbon ato ref ars 159 S qigﬁfemﬁ&mﬁ&ﬁmhﬁmnhoﬂm
inciydss: thcrcé’FlgEng]tatS’ %gPﬁ?rﬂﬁb?c;cl i ¢ _hydrocar bon it of a
cRSUTRId Garbdhl A@nsSytsd @rhoagolicrzgOup Y besingléglop F 68?1 & orp
atorrs. Exanpl es include phenyl and naphthyl.
fmedfagymadid RS- gr oups i ncl ude phenyl or napht hy 4
g OURSy nsdd¥erdifl Qe Wik e yrldaligy! thefermiota soraed b Pci‘F‘V‘lny safprate

fused rin stens, includin o) r A Bekienati h
mqmt— eﬁ’elci’cgf vﬁ%lﬁn%w S‘ﬁf"o??ﬂiaf%]% ?flt n{;o (I%é ugggls (o a on e

aSV& #allf)ﬁl NGferEtalacRalkel radingivontaiuet oM 1@ S8 FErLON

o chchaTBni PRSI aSSor s

" het ?r Qf )g oty Erﬁ,mﬁg inkRdécytpeopyllicyclobutyl, cxnlommb pyclohexyl
|cyc I'c al'l p ring systemthat includes at
dyelaﬁéxenylecyctcétletb’bal’@?ﬁ -as 0, NT, or S. The

nitr o %ﬁ L{hé {é&mhﬁl%%z@l@” Femats lea cﬁlqaﬁ{yégioyp bonded to a

OXIdI e nitrogen nmay be o t|on d
c%j:ﬂé‘ﬁfchimbechrban e cartioh i Ot s Jeycloalil group an

i'nte o A n ggc, Hx%?e@yr QR ¥kar@iel, afre}ﬁmg;cmlpeaibshyited with an
t@?ﬁ%g ero%yc I'C groups contalnln ﬁ < to: :
HBfoRp thfeﬁg.ﬁﬂR@'mrBls spivicpelealky) ¢PRIINIRE HeA® ?rBT °he

pyrazol i ne, pi peridine, norpholine, thionorpholine, N-

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

oxazol i ne, oxazole, triazole,

t hi azeki pes<_thi azol e, isothiazole, thiadiazole,

i*ne, isoxazol e, oxindole, pyrazole,

or bicyclic hydrocarbon aromatic

As used herein, the term “aryl” refers to a mono-

ring system having 6 to 12 ring carbon atoms. Examples include phenyl and naphthyl.

Preferred aryl groups include phenyl or naphthyl groups. Included within the definition of

“ary]” are fused ring systems, including, for example, ring systems in which an aromatic

ring is fused to a cycloalkyl ring. Examples of such fused ring systems include, for
(=

example, indane and indene.



pyrazol one, pyrimdine, pyrazine, quinoline,

i osqui noline, and tetrazole groups. Sonme heterocyclic
groups forned containing one or nore oxygen atons

i nclude furan, tetrahydrofuran, pyran, benzofurans,

i sobenzof urans, and tetrahydropyran groups. Sone

het erocyclic groups containing one or nore sulfur
atons i nclude thiophene, thrhnaphthene

t et rahydr ot hi ophene, tetrahydrothiapyran, and
benzothiophenes As used herein, the term

“heterocycloal kyl" refers to a “cycl oal kyl ) fer to 2
Whi Chy s RBEhPEn NDE Eemns Higpteragyolsn. PetsrReyedice qub?g@:é dl?‘b refer

at | east one het @ Sysicht tharibtiudes@r leasEone
aoreh- idirclirio Bed T T “% 3 Q%ha\g\{ﬁggﬁ%cont ain a saturate

A n%atgm Rl 20, dg%{dsorrhé pisr@gert and suifier hEIeTARHTTES ngqo%qpﬂonalh

one heterocycl oal r t.abRhngidgat h
&ﬁlwcatreﬁhe Bid e BAKPE %P‘}Oi“héss‘ﬁ% ‘%ﬁ%‘éﬁgﬁt hal ami de,

ht hal i ¢ anhyd indiHGcteR@aryliagohaietob yahus]kyl groups-
BRI STEBYl uﬁﬁéndélgllrrl]e chromen, i sochr. 593?1 atcﬁ-ﬁtgmclude
chr Omhe&SOCtysladgmelrseloﬁmW%’eorteé’F Fﬁo‘reh evoar refers

to an aryl group. conta & ridPphbiine, nmmgoqmpmuat ONE
PWORH}"EWYEHE“% P%‘?ﬁ P Fﬁé‘“g%r bocﬁp at Cgrrs ar eolrngpA\M@ iole.
%Eth EazﬁBQndche,hﬁﬂmioéﬁ omdezade) iRgilazqline, OXRgEol

het er oar yl u Bt bmy@nndm pyrazole
el R A e

é}t}hz%%ﬁle’ nﬁﬂjﬁtﬂé QYyydzinel qmlaqlmeyﬂosqwréglp%tfaﬁ ys]traXole arou%ﬁ Somc

soqui no benzoi m dazol Z Qe lat nﬁ)&ﬁcﬂﬂdﬂfyﬂan
mctotyshe éIOHPSaf?HPW cPFBps oo r rhé}ge Yer glon

e S
tgﬁ-%lé{cﬁtkfut . [—a%f Sér&ofxﬁar&nlsaﬁehycbfugp% apd pﬁélinydirg)yran 1ou'ps ome

vv| th an ar ro MRdi8& @fophény talakaphthene,
pracpElic GOLPURONtBRYLS 8?"9er1'8‘% llill?murtagﬁﬂ&t 0, benz pI

epe%citéaxﬁoﬁ%egﬁ rié[%fﬁﬂﬂthl aﬁlrﬁh aﬁtj/bmothyphenes

barkyl ero@p &n which
As usasluded hetern, ﬁleﬁémt h]%é’grk a?y a%!i 1r efye:g ? N-,
an al kyl ; Egg %}S{f}m{ Q8fos b relﬂhkfbﬁthytauiem ong hfﬂerg aey CB A} 3:{ N-

@?%?fan sed herein, the t l’bﬁﬁﬂardf‘o fised t
2150 g errtlwdasjncmysmgym%qog&mw fzhtrlngtﬁﬁlgﬁg )éyoup T Y

d
Exanpl es i nc 89&, tél&ﬁyhctabbwlkyhﬂpnmwngmmm both saturate
PROYr IB?JYB)?Vmaﬁ But g? [ sobu&] f(%/ y?n 1 H{gﬂﬁé{e ]SOIﬂdOllﬂe
biaddarbANtG riigds dncluds M’Wé‘? ehthabe FYELSFaryT al koxy”

refers to an.aryl S B5h, ahkehtymereoup, such as
Ei’éﬁﬁbwrﬁlﬁ‘gﬂu“lﬂ’?lﬁﬁenyq%% blié

oxy, triphenyl e 5to 10
o i AL L
t he term a car bon L®6s atomsare
ging ggrbon HAWS B%/ ﬁf' °8° éﬂnﬁgﬂél{? F group

hetero atom such as -O-, -N-, or -5-. Some hetcroaryl groups of the present invention
etero -

1, furanyl, thien
include yridyl, pyrimidyl, pyrroly
1 P thiazolyl, pyrazolyl, and benzothiazolyl groups.

yl, imidazolyl, triazolyl, tetrazolyl,

quinolyl, isoquinolyl, benzoimidazolyl,

As used herein, the term “arylalkyl” refers to an alkyl group thatis substituted with

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

L
phenethyl, benzhydryl, diphenylmethyl, triphenylmethyl, diphenylethyl, naphthylmethy.
etc.

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

substituted with a heteroaryl group-



As used herein, the term "nonosaccharide" refers to a

sinple sugar of the formula (CH2O n The
nonosacchari des can be straight-chain or ring systens,

and can include a saccharose unit of the formnula

-CH(OH) - C(=0O -. Exanpl es of nonosacchari des i ncl ude

erythrose, threose, ribose, arabinose, xylose, |yxose,

al l ose, altrose, glucose, Aannose, gulose,idose,

gal act ose, tal ose, erythul ose, ribul ose, xyul ose,

psi cose, fructose, sorbose, tagatose,

eryt hropent ul ose, threopentul ose, glycerotetrul ose, .

gl uc g %%/S LRAQSE; thE il QfitekFnesas Btan. oxyas! radied] SpRsyifyig with an

t he m "amho acid" refers £o a group. GORba Mitigoxy,

dpﬂgﬁmanamMpbsngh@@ﬁwﬁﬁﬁyéﬁ%ﬁﬁbﬁfy ’ou%. Enbodi ment s
of am no aci ds i%&%pgg a-am no, O-am no, y- am no

isotpitery, seprhutaxy Lok, &1, oL T gener al} T VIR S——
HOOC, G 8 heleing Mhaitann NHAalkoxtigeiaffi 8™ 40T §8 Can be 1 n-

their D, L or racem,c_caonfj 1hdX9SpheAiMox B ditignylethoxy,
such@b bdey}ohhtdmhéﬂ’lif‘f’@@é*gwﬂn%ygﬁéd ng he nat ur al | y

etg.ccurri ng noi eties. The naturally-occurring am no
'ci ds include the standard 20. 3:a00 A&l ES(=o0ngoun
pr ot &k nsd heghthgdergl f(l:l‘ryﬁcé”%oé‘édrolﬁﬁe@ tyrosi ne, proline,
hi stidi ne, igfoﬁﬁl ne, etc. Naturally-occurring am no
WEEPHS™ B4R “ar’s ncl ude non- a- ami no aci ds (SWeh dAshe formula
. : . o a E?‘rbd% elers P -4
p- al aRided hepinatherteButHPIEAGETd,” honocyst el ne, (3t C. )n’cludea
rare | o _ac E4h, BeSstidhy-aliiax ppuing Sysiemmns, anc can 1
e BB TRy

et AL st diae, LG harides include
PO Blohion Ao ORI a SRS f Pgg0sccharidesi

orni thi ne, canavani. £116se), 1yxbed) all@e Lalmdsk ypluess e upam oYy
eryrA. BEO%S ng?séz’ ﬁréi‘nﬁ-gfho%ms i _nyxt he art. and inglude sorbose,
o@BQA,%ﬁe,%laaaswfagdsemd ' glosmgﬁbaﬁ;i’éé‘iifeﬁ T Rger, kA. L.
“Biochem stry, 2nd, ed.; 1 chialves, gluchipma¥eek

tap QPSS ewﬂﬁoﬂe?@l?sﬁethﬁqog%qéﬁg%tr’ﬁ ygf whi ch i's incorporated
f}&@{oﬂr&ﬁéf,eﬁff erence. Non-naturally occurring am no

acids al so include aani ng_ .a6igs: W& ERup céheniaideth an amino
chai tﬂ’suéﬁdélefeéfblﬂéﬁbt%’anmﬁwogggntﬁetsi c er?vat i ves.

n_.

certain LFRP! Bmbuisni< afentinqacitsiacipds PREC: Blhmino, -
BEBRFBIAGE O Sthe present invention. i I gher 4 Be chain)-NHz.
S SHiBR. The arangn® ABdEkAVE a&?ﬁf@%”éﬂ@%%’ﬁ% @ﬁg’el h§{ ‘gzngéélg:

23 noiety of, th DO %Y FacBiRiidnii etk Amiee aClgyg
tor s S BLTGE crab) N 1RERLERRYLRLINEE amino
Shaan 5 afd matantehlly osEEIRG PHGIENd "RON- nat ural Ty~
occurring a-am aci ds i 9 iR bR taRyTh e Ehwing rserne,
e Dropmai o G Bt R bR KR
102G GiMe2Rist R, SruBmGin <tcHOTOHALY-CPRTEIPE™

i i ic aci ine, etc.),
include non-o-amino acids (such as f-alanine, y-aminobutyric acid, homocystel )

rare amino acids (such as 4-hydroxyproline, 5-hydroxylysine, 3-methylhistidine, etc.) and

1 Ged.; i : York, 1975; 71-
acids. See Lehninger, A. L. Biochemistry, 2™ ed.; Worth Publishers: New

77. the disclosure of which 1s incorporated herein by reference. Non-naturally occurmng

1 of
synthetic derivatives. Tn certain embodiments, substifuent groups for the compounds

1 1 hydroxyl
the present invention include the residue of an amino acid after removal of the hyaroxy



C6H5- CH2- CHs- S- CH2- CHz- HO C6Ha- CHz-

CH3- CH2- S- CH2- CH2 HO CH2- CH2- C5H9 HO / \ CHz- C6Hu-

HO C6Hu- CH2- CH3-CH(OH) N HO2C- CHz- NHC( =0) - CH2- HN~CH2

HO2C- CH2- HXRC-CH2-CHr NH2C(=O)-CH2 | / N

NH2C(=0O) - CH2-CHr H (CH3) 2-CH (CH3) 2- CH CH2-

CH3- CH2- CHz- H2N- CHz- CHz- -

H2N- C( =NH) - NH- CHz- CHz- CHz - N- C(=0) - NH CHz- CH2- CHz |

, » CH3_CH2-CH(CH3)- CH3-CHz- CHz- CH2-

H2N- CH2- CH2- CH2- CH27 24 As used herein, the term

"trk" refers to the famly of hi affipit : in)-NH-.
mibeaty of the pirbor i E@@Bﬁ@@fﬁﬁe%‘?ﬂﬂs}?ggﬁ%{ '_g: Ikdr%ctHr(ﬂd%ha% rk -

B, and trk .C,, and..Q -ane, AsHOsdnatiBdoccprot €-asino
Represianc éfdﬁ%tﬂﬁlg’torfg%'ﬂ?aﬁllygg%?ﬁg? As used herein, the

L8 MG MESE R oweb@6w it Datilba fani |y of high affinity
vascul ar endothelial growh factor receptors

presently conprising VEGFRI, VEGFR2, VEGFR3, and

-ot her menbrane associ at ed psgt@a ns to which a VEG- can
bi nd. As used herein, the term"MK" refers to the
famly of high affinity m xed |ineage Kkinases

Elr esently conprising MK1l, MKZgsMiK3, MK4a & 0, DLK,

ZK, ZAK a & (3, and other serine/ ni.necki pases
ghassified within this famly. o CHIkEON A sk eas

HO-CH,- CH;-CHo-
CeHs-CHa- ' CHjs-S-CH;-CHa-

HO-CgHy-CHy- CH;-CHa-S-CHp-CHa-
HO-CH,-CHa-
CsHo-

HO—Q-CHZ- CoHy -

HO - CeHi-CHy-
CHs-CH(OH)-
=N HO,C-CHy-NHC(=0)-CHy-

Hf Y aak HO,C-CH;-

HO,C-CHy-CHz-

NH,C(=0)-CHa-

NH-C(=0)-CH,-CH-

(CH3)-CH-

(CHs),-CH-CHy-

OO CH;-CH»-CHy-
HoN-CH,-CH;-CHz-
H,N-C(=NH)-NH-CH,-CH-CHz-
H,N-C(=0)-NH-CH,-CH»-CHy-

OO | CH;-CH,-CH(CHa)-
CH;-CH,-CHo-CHy-
H,N-CH,-CH,-CHa-CHz-

=



As used herein, the terns "enhance" or "enhancing"
when used to nodify the terns "function" or
"survival" means that the presence of a conpound of
the present i'nvention has a positive effect on the
function and/or survival of a trophic factor
responsi ve cell conpared with a cell in the absence of
the conpound. For exanple, &#nd not by way of
l[imtation, with respect to the survival of, e.g., a
chol i nergi ¢ neuron, a conpound of the present

i nvention woul d evi dence enhancenent of suréLvaI 0

: froBhi
ehol Jagsa ferBurenah popules im0 Gt BYE G (AT
, €.g., injury, i S I Qn agdoC
reemaisprewendy COBRNE tﬂb‘?‘o@i‘ Esgrldg % &V\qugi nOdgeé npared to a
chol i nergic.n L cAaapad. ation not presented with
rEa B AP

PEQIEIRS 9 % the treated popul atiop, haSs iy I
conpakatéaeyinghesre VEETRodeigs P ¢ Cglafnélﬁ é’??%@ f gh vtashcg r

non-treate opul at i on. e ﬂgﬁ{gmmn@(}m\f}mﬂ&
ea@@hﬂlahéﬁo“ghypa\ﬁ%& re&fept?ﬁrﬁr%%grtu%o{], I;Wi th res gﬁtp to the

aﬁ’nH Bfet BmBfane ss@ciated pmszligyﬂhiﬁ\g? V&L o ound 18;)\ .

the present invention ROEEniBNSTange Rty obed lincage
t he fP@r\J@@dWﬁln([@?&mnggﬁ#tréafeg{{toensi on) of a Sensony ..y e
peursoq%engfp%ﬁsgﬁmqnmm@,m 4@@?1%6?1'3(- ,

K ona popul'ation not presented.w tig‘ %H a
FomRQuREserik/trheninekinsses eSS OH 81> {HE Y t r eat ed
popul ation is. c t L MGhoe” OF eathencihglanhdnheediourd e
ext er*f’ssi“éﬁgg?mphtg'g%g%?t %ﬁehglt] ed popul ation. As d%?ﬁ%preseﬂt

DS Lifhctibiteort sinvbvali ménb e the proseRnti b 2PBRYFef er 't o a

12%}5};%1%221 éfgtst vg igff%t%];l 2 fufl&ftindna/loe durvBlabsfl attophie. fgrtor

I's conparatively decreased. i
RLBRENER1 Bhnparcaonpiourd jofheidheense g5 BreomR %8%‘2‘(:%’%’ and
use erein, the terns " f e Gehokigigic adugon, 2
ticd by ARITEAR W"EF%SIPF?@%%S%IH “%1! Oféeﬂ s in a manmal .
%Xngfmhcféf (o lessieipeRsinat@lld bedingn cpraSerRErs of survival o1 @
yper pl asi a, ovari an, breast.,. ' | UNGiradzesatondition, a
ciolinergic maprong pepylaion %t"éﬁﬁé‘#‘n‘g{ﬂ%}e 30 ’rel 1 ujrmrsfs, _head !
(?Q- d n Sﬁflé co F&H JEI AR grésaivn) whet torapared qq@ﬁ;a?hnerglc neurona
SPRhOME, | euken a, other r ecgqgﬁ]ﬁga@kbﬁﬂﬁ%ihﬁa of
popeldiemastaescried eméyg?lbwm%?ﬁa "ot her recogni zed | carth
cancers.  As_used:heseiictionstity eranshe meutresed popelafipn- ofs 2 HUrher
RIS neage " and "neuronal cell" .r6&f&kioh®fa.q., asensor
. 1 spect to tl{c ﬁuo. 3 oS Y
beihlo aehenisnapbp waxof BRBEoMEHPSHA t Ypes havi ng _
si ngul ar_or 'E”Jf'iﬂeglr&enlt i 5B WoTdsevadeaiboenhgigsmenenf tag function
PR pFETPUNCLT ons; preferably, these ar eco%%%:idrigﬁgér%ory
g};'f% nefiRAEAENSIoR of Dsmsoraderrend PRBVATRE VPP ase o
chol i nergi c_neuron" ESpowid, If ke ne@@taterghsion of the
WQ‘@MBO%%&"PE HP‘(Q’EFiCﬁ‘@E an?ugg?i pheral Nervous System ..d
(ENS) pophinsen isteipatarieely gicatee than SICRYF TSRS 1
exenpl ary are basal forebrain and spinal cord neurons.
population.

As used herein, the terms “inhibit” or “inhibition” refer to a specified response of a

on ivity) 1 1vely i SENCe
designated material (e.g., enzymatic activit ) is comparau ely decreased in the pre
o

of a compound of the present invention.

i ”” or “can » refer to any malignant
As used herein, the terms “cancer of cancerous y g

proliferation of cells in a mammal. Examples include prostate, benign prostate

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



As used herein, the phrase "sen "
?ZﬁggrgtLesponsive to environneﬁ?gr ngﬂggn(elgcludes
Ficiogh e;:, anengnt) from e.g., skin, muscl e and
olnts; ex ?Erary is a neuron fromthe DRG As used
herein the - m "trophic factor"” refers to a nolecule
phat direct ytor indirectly affects the survival or
Fxel nPl arY ?rggﬁrgcfggfg?g reafon oot
Neur ot r ophi ¢ Factor (CNTF), :PC g?e Cllksg¥ferons

i nterl eukins, cytokines, a
nd the
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S e0 ) Ghdhgt he gt ﬁ{dﬁbnm cell”
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eks a6, PEurdsd. | A dspt hemab, ﬂ'@ﬂ%{ﬂ%“f quf)gg org]rc-%?{rl] Ecgghﬂs&%n;lrggﬁof the

used herei
Sl L o
prebrain 22 {}ma] cord neurons.

ne‘b%%f%a Vishter islz@éIcROKIE: exaapivh @rer bgsy! present

exogen
Asydsidel'men%ghegﬂgt?rﬁqr génescgry Jefroft icRRBE ﬁeufr@istreﬂpoa@ﬂ?etg epyjropmental
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c*egget:g ﬁaﬁp%tdri;(xﬁ(yvdrrmdt)(fs}uh loyz-, (SIEp, jev Lol =S Sibis; gxemirary
ogenous trophic fact :
naﬁaﬂofmmtthq)ﬂ endogenous and exoggazuﬁand e

fact [ Rsed e éﬁﬁl@ &l ‘&td’phmtfhre(nt ‘aefgrstaf M9 escig 9 zlﬂ gﬁectlg or

lnCnJunctlon Wi th b
u&Eﬂeth)smfﬁehtsage glméeﬂrq;iunc:ngr:a gpéﬁ hICa fﬁg{ogfégpdér:slf ggl Eéaﬂnplal’y
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trtoﬁéff’ I'fl?cﬁnozg ﬁl%{u\ﬁ@ &} arlkll fRakkspliib Fa@pzﬂ(,@\{j[[FaakpasW&:tﬂérp? iro CF}I
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C
onpoun d Vaelluﬁl%% WJ&@ r zﬁlﬁﬁhmﬁrdmbm&eﬂdﬁﬁhn“ ﬁﬂl g I%:II'OWth Factor

lﬂtﬁ‘éefgtgz oneur ons g Al Wrah
urcd$dphg1 -3 ANER)-iVeugRitpPh WD IFN ?og?gﬁnggn‘?gl |

deaf h- _ Si
1y &%o ti}or exanpl e, a neuron may be at risk

Nypur QTP
occ(gasqlgédm@a deate e natural ﬂ' ”%n QEHS fefibiodtell which
n fm SEoRMGBEPERPE due to an i nj ury
ude

a trophic factor can specifically bind; examples mc
al cells (e.g., monocytes

includes a receptor to which

neurons (e.g., cholinergic and sensory neurons) and non-neuron

and neoplastic cells).

As used herein the terms “trophic factor activit
ogenous trophic factors, where ‘ ‘endogenous”

y"” and “trophic factor-induced

activity”, refer to both endogenous and ex

refers to a trophic factor normally present and * ‘exogenous” refers to 2 trophic factor added

to a system. As defined, “trophic factor induced activity” incl
and (3) a combination of

udes activity induced by (48]

endogenous trophic factors; (2) exogenous trophic factors;

endogenous and eX0genous trophic factors.

As used herein, the term «at risk of dying” 1n conjunction W
on which negatively

ith a biological

g., a cell such as a2 neuron, refers to a state of conditi

material, e.
an increased likelihood of dying

impacts the biological material such that the material has



such as a trauma to the head, which may be such that
neurons and/or glia, for exanple, inpacted by such
trauma may be at risk of dying. Further, for exanple,
a neuron may be at risk of dying due to a disease
state or condition, as in the case of neurons at risk
of in dying as occasioned by the disease ALS. Thus,
by enhancing the survival o a cell at risk of dying
by use of a conpound of the clainmed invention is neant
that such conmpound decreases or prevents the risk of
the death of the cell. As used hereiHche t.e

r « »
" C%%Jﬁ%tﬁt@ r coriems Foperdinms cpypgnds Flpéeéittfei'/éﬁé can ire;}sgue or

dit Rcehent t oget her of noi.eti i hat oftdvingivice i @9
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wi th each of hef.; e ehiladyldei mecplsus BBHRN gy DE 2t nsk ol BINS
el PERETAHAGS, as used herei N oglegthcoql cGRR! @Cue td@an injury,
A,RE08E nasfal agiig progess BRBIRERSHES §i°ST osegnher ein even .
though the cg‘e ou dh?[ﬂldmg}etgé @R tRoheutecemgir glig for example,

et he

spéfyasiademy 19 BIFTtGget her (as, for. exanple, s .t )
iﬁ-%g&e 6h Balrhgaad baadisk of Y@t gFft%ﬁﬁ;}g’II gxe ﬂ)}éja (;'!iaﬁron may be
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ng as_the desiiseds irut corel neuremstit 8vieel
o Gclgof v R S hanEesp ettt ORRLOE A mote: e el o col ik

0L AGLLBBndWisthe s dS. 0TS, st rnhanen P g G

S ES AN toget’her in cont aj (:8n % mead tHanghch compound
STAYPQ by dseagf 2 %“ﬁl?f”é%%fgthﬁ glra“(—’ffile‘hn(f}lt‘;1 gena cont ai ner

d%o ri sing, celhs iboss thodsiti obtheeellli es) as wel | as

GRSt ¥ati on of the con ound.t ; in&Rdctll ausing
(e. g.As used kertintp &I FANAT Hgarsefeé?tsoal%gﬂé}gg her ei E into
a | abor ate%g ‘% ook, &6 thi thé woidtiesdirasyy opindirpgtly Geme 1nto
BT 8 I her apy or treat nent ?“E@S&S&c isAShide&l Thus, as
HRERAINssoialibmeithseubdtieesl wheredy 24 S e "arount * refers to

an amount of a__ counound: @fil whe apoesemd a disghpiidiFren SVer
wed By PGB pcr:oén\%%nt o= i1 eat th E}f sy 5’1?#2’@‘ Og&h & (as, for example,
@,@ﬁ%ﬂ it hpating andlentl dompt HEEES e erm

"subject" refers,t kiq oiamogerier)s acimg as e desired
isdhmesse WB‘F%FE‘F%W‘ é‘a}ﬁﬁgﬁp gr&g@_ﬁu chihdc ngth&
S‘ﬁtf:%rh@ifs%QﬁWerQe.g.QEnHaa@mdméC’f wesEntrat T A& &P cted das
wth one or nore.di sea [GRAGbhthinas(ege adding@gompou
eludesractsgych Ay @P‘ﬁﬁgﬁslﬁg&g%r m " phar mtaceui;lsc\g{:ﬁ ¥s
G BABl oiebaamet empoons sinS” IRTCR STE L
iposi ti ons, and/ or, dos hinfbtigg £compaunil @s :
 wéieinistretinn SithsIRPUING A t%%%t %ﬂgggree% Sui t ag‘gi fr%é?i or treatment
go‘nt act Widdatbiy@nirha Ssrea vob tERUMEPT P AGETR T he S
stem PPEaUT - exdessi ve toxicity, irritation, allergic
gppspe, or ot her problem conplications commensurat
Wi g, LSATRRARIC uRpRekldally kffkcthamount” refers to 27 ol r

i toms of a
compound of the present invention effective to prevent oF treat the symp

particular disorder.

1 a
As used berein, the term “subject” refers to a warm blooded animal such as

ferably a human, Or 2 tuman child, which is afflicted with, or has the

mammal, pre. . -
i 1ti 1.
tial to be afflicted with one or more diseases and conditions described herex

oten
’ “pharmaceutically acceptable" refers to those compounds,

As used herein, the term

i ithi e of sound
materials, compositions, and/or dosage forms which are, within the scop

i i i d animals
medical judgment snitable for contact with the tissues of human beings an



As used herein, "pharmaceutically acceptable salts”
refer to derivatives of the disclosed conpounds
wherein the parent conpound is nodified by nmalting
acid or base salts thereof. Exanples of
pharmaceutically acceptable salts include, but are not
l[imted to, mneral or organic acid salts of basic
resi dues such as amines; afkali or organic salts of
acidi c residues such as carboxylic acids; and the
i ke. The pharmaceutically acceptable salts include
the conventional non-toxic salts or the quater .
D A Sk e il P BTART DO O PYcaons
I'norgani ¢ or organj cbam.ﬁ/%.. _FQr, parent conpound
cdromeniyatd with & xarpIPRle PR TS VSht i onal non-t oxi ¢ sal s
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suitabl e salts.. Qipfbld d&ltBemhgt&smt@VPW&?ﬂr?&EQEPfe(%ﬁ"d
Sci er@& &M Ay %u%gﬁ,afc

7, Mick _ Publ i shi ng,. Asrkional

R thkYakent @mpbddBywhich ompiag f 8%%?@26:% ’Cﬁl chcoﬁer eby
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chemmicg! YR r&fers 't o a single dose \A/g{h Ia |3 L @r acid in
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watgrlr aa el e SUEHCAl Ty stabl e unit. dose ROARS L Stsng
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st it OO S o i | EDgagb0
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hereinafter.
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ined i i jon in vivo when
which release the active parent compound as defined in the present invention



such prodrug is adm nistered to a manmmal i an subj ect.

Si nce prodrugs are known to enhance nunerous

desirable qualities of pharnaceuticals (e.g.,

solubility, bioavailability, manufacturing, etc.) the .
conmpounds of the present invention nmay be delivered in
prodrug form Thus, the present invention

cont enpl ates prodrugs of thé& clai med conpounds,

conposi tions containing the same, and net hods of
delivering the sanme- Prodrugs of a conpound of the
present invention nay be prepared by nodifyi ng Wi 1o
oS4 B%rggﬁl A OYREd tOE emenialian suthest.cSFpORIIETSHIE FBR" S
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29 Racemates, and Resolutions; WIley: New York, 1981,
each incorporated by reference herein in their :
entireties. It is further recogni zed that functional
groups present on the conmpounds of the present
i nvention may contain protecting groups. For exanpl e,
t he anuno acid side chain ,Jjbst ituents of the
compounds of the present invention can be substituted
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n in the Schemes 1-18. The intermediates used to prepare the examples
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are commercially available, or readily synthesized by weli-know
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The general procedures to h%epare t he

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 Pub]. No. WO 00/47583, J.
Het erocyclic Chem stry, 2001, 38, 591, and J.

Het er ocyclic em str 40 - at3Boled of tBemeseat invention
t he Tim:geaﬁﬁahPfP?%ﬂ’éiﬁ%%Pyc;p #gﬁ%@g ate al cohol r,ogp}g gf bl
aRt‘RA I?jg#ﬁ £ ‘fﬁ‘rﬁgi B 68008170554 (tthe Tabpae® hand Go@%pﬂﬂ t et 4%
i uch groups as acetyl, - -ocveli
No. WO 00/4758%, J. Hgterocydic Ch)e/mzsny, 2001, 38, 591, and J. Heterocyclic

2003, 40, 135. In general, the Jactam nitrogen or in
with such groups as acetyl,

termediate alcohol groups
Chemistry,

of the intermediates outlined in Table B may be protected

tituted silyl, benzyl, Boc, or dimethoxybenzhydrol.

subs 1
| -pyrazole F-ring, used to prepare examples

Tntermediate I-20 containing a 2-methyl

in Table 2, was prepared from the p—ketone, 2—methy1—1,4,6,7—tetrahydro—SH—mdazol-S-

one (Peet, N. P.; LeToumeau, M. E.; Heterocycles, 1991, 32, 41) using methods described

in the ‘511 patent and in J. Heterocyclic Chenmistry, 2003, 40, 135.

Scheme 1.

; ma(orwe)z .
1) Br,fCHCl, Br piac

O.
\
N —— lN.N —— ‘ l: | N
N 2) NaBH,/EtOH \ THF \ )

H
\ 3)CSA/CHC PACI,P(Phy), \

NC = o= NG, SO H,/ RaNi/ DMF

-34

As shown in Scheme 1, the N1-methyl pyrazole derivatives in Table 3 were

a—ketone (J. Chem. Res., 1986, 1401). The N2-methyl

1 i g jc Chem.
pyrazole intermediates were prepared according to procedures 1m J. Heterocyclic

1992, 19, 1355.

prepared from the I-methyl



substituted silyl, benzy], Boc, or
di met hoxybenzhydrol . Internediate 1-20 containing a
2-met hyl - pyrazole F-ring, used to prepare exanples in
Tabl e 2, was prepared fromthe P-ketone,
2-methyl-1,4,6,7-tetrahydro-5Hindazol -5- one (Peet,

N. P.; LeTouneau, M E.; Hgterocycles, 1991, 32, 41)
usi ng nmet hods described in the 511 patent and in J.
Het erocyclic Chemi stry, 2003, 40, 135. Schenme 1. \
B(Owe), 1) Br/CHCI3 Br NNBOC N tj 2) NaBHa/EtOH N
THE N PdCI2P(Ph3)2 H 3) CSA/CHCI3 H i N NCN-/ COP
SMentg®0 H2/ RaNi/ DMV O \ \ N NIl H1-34 As shown
in Schene 1, the N -nethyl pyrazole derivatives in
Table 3 were prepared fromthe |-nmethyl a-ketone (J.
Cient. Resi, 1986, 1401). The N2-net hyl pyrazq‘\le

i ntermedi ates were prepared according to procegure

J. @ dient. 1992, 19, 1355,
- Ho- RoH
N Ol‘ R'NHZ N
N
l\\ o OH
OH _
-1 Examples 1-6

As outlined in Scheme 2, Examples 1-6 may be prepared from intermediate I-1 by

Y Y g o tr i ¥ i ivated per-
COIIVCI’tiIlG the hydrox meth yl group, USi'ﬂD trifluorcacetic anh dride, to an acti P
&

i i sifu with an
trifluoroacetate intermediate. This intermediate may be further reacted in sifu

i i hol
alcohol, amine or amide to produce the appropriate product. In certain cases the alcoho

i ide,
may serve as the solvent, otherwise suitable solvents also include methylene chlor

hyl intermediates may be readily prepared by
U.S. Pat. No.

dichloroethane or toluene. The hydroxymet eadl
ponding aldehyde or ester intermediate as described in
ating the

reduction of the corres
6.630.500 and herein. Alternatively the derivatives may be prepared by tre .
hydroxymethyl intermediate I-1 with an acid catalyst, such as camnphor sulfonic acid,

id, i i ohol in
trifluoroacetic acid or p-toluene sulfonic acid, in the presence of the appropriate alc

2 suitable solvent such as methylene chioride or dichloromethane.

Scheme 3.

A
HO NH,

Exarmpie 7



O HO/ \ ROHRO/-\ Nor RNHZ NH OH OH Exanpl es
1-6 As outlined in Schenme 2, Exanples 1-6 nmay be
prepared frominternmediate I-1 by converting the
hydr oxynet hyl group, using trifluoroacetic anhydri de,
to an activated per- trifluoroacetate internediate.
This internmedi ate may be f rther reacted in situ with
an al cohol, am ne or an1ae to produce the appropriate
product. In certain cases the al cohol may serve as

t he solvent, otherw se suitable solvents al so include
met hyl ene chlorlde di chl or oet hape. or epalB€ b

hy di iRt by Echientect, thedicsresycloaliy sy %té‘gg ﬁlaygjg 1|E)zgr ed

y
reduction_of t ATeTITaTo =Y &@e@ehmamp@kohols such
readting SrrREHF HETY m&é@% %Q§ S % EIP t. gégdépghor

and. g@lbﬁé'@‘ art 4- %ﬁ@butmdlyprbme:ed@rqwrﬁﬁﬁov@éwﬁg e

as 3= SR
prep y treating the A d|l(mc,@fmﬂ|came
sevdm-fncmberhd hetemeydoadhy ﬂ%}@f Eéﬁg é(élgﬁ%‘gy ohor “sul f C?E Eormine

aci d, r| fl M@ﬂmomupazwmewbﬂ%%ﬁ’fp&
dianguedndy e d%g g@%ﬁ%ggof the appropriate alcohol in a
hetsbé Jordatkel ekaiw&ems such as nethyl ene chloride or
di chl oronet hane. Scheme 3. H HN O ONHON-12 \ON
\'\/ OPr MO-~OGPr I N NH Exanple 7 1-2 36
Sd§§uggtlined in Schenme 3, the heterocycl oal kyl
erivatives may be prepared by reacting the aster

i nt er medi at enl- 2 with ethanol am ne. fLonger cFFwal n am no
alcohols

Examples 9-11, 328, 329

As outlined in Scheme 4, Examples 9-11 and 328-329 were prepared by reacting
l jedel-Crafts acylation

_ester intermediate, prepared using standard Fri

ropriate keto :
o with a hydrazine or an N-

reactions (described in U.S. Pat. No. 6,630,500 and herein)

substituted hydrazine derivative.

Scheme 3.
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Example 8
Intermediate 1-3

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

s . th
(prepared by 2 Heck reaction with ethyl acrylate, described in the 511 patent) wi



as 3-am nopr opanol and 4-am nobutanol, produce the
correspondi ng ring expanded six or seven-nenbered
het er ocycl oal kyl groups- Ethyl ene diam ne and | onger
al kyl chain diam nes may be used to produce the
anal ogous i m dazoline and rind expanded di am ne
het erocycl oal kyl derivativeg, Schene 4. RR, RR NC1
NO MOXZCOORNHNH2 / - \ N,1 DF NR2 Rz Exanples
9-11, 328, 329 As outlined in Schene 4, Exanples 9-11
and 328-329 were prepared by reacting an appropriate
keto-ester internediate, prepared ysi t b the N-
hgggaﬁq@,mm;sﬁmm@hmrw fqﬂéﬁ‘é‘teir%%éb%(“gg‘%@n ed in US.
at. No, 6,630,500 and herein) with a hydrazine or an
shbstigtigssder 't '&d hydr azi ne derivative. Scheme 5. HH H H
O ORcC OONBr /NN O i / \ NN N NH NH N1/ \ |
NNI ~ \I-CH ' OHv OH Exanple 8 Internediate I-3
SAkeroel®l i ned in Schene 5, Exanple 3 was prepared from
the a, 1-unsaturated ester (prepared by a Heck - _:
reaction vwr'hth ethyl a te, described in the 511
patent) wiggh 37 hydrazine, ,An N subst} i
50 be useftt o WP oduce the @)’u

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

e n
As outlined in Scheme 6, the cyclic acetal and cyclic thioacetal Examples 12-28

pared by reacting an aldehyde or alkyl-ketone intermediate with a -

and 232-235 were prc

gent may have substitutions on the alkyl chain such

p-toluene

a suitable aprotic solvent such as tqluene, benzene, or
'as in Examples 14, 15, 18-
dithiol rea
74. and 28. The thioether derivatives may be converted to sul
, r mCPBA.

foxides or sulfones using

standard oxidizing reagents such as hydrogen peroxide ©



Scheme 6. NN R OOHOHOH N NH H Exanples
12-28; 232-235 R = H, alkyl 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 -ketone internediate wwith a w diol, di-thiol or
hydroxyl -thiol reagent and gn acid catal yst such as
CSA or p-toluene sulfonic acid in a suitable aprotic
sol vent such as toluene, benzene, or NW The diol or
di t hi ol reagent nmay have substitutions on the al kyl
chain such as in Exanples 14, 15, 18- 24, and 28. The
Stheinexst.her derivatives may be converted to sul foxi des
or sul fones using standard oxidi zing reagent s,;such as
.hydr ogengper oxi de or nCPBA. 38 Schene 7. R i 1 N
NOOO )

Exmﬁme37 Example 38

As outlined in Scheme 7, cycloalkyl and heterocycloalkyl ketone derivatives and

cycloalkyl alkyl and heterocycloalky! alkyl 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 chloride, dichloroethane, nitromethane, nitrobenzene or carbon disulfide. The

resulting ketone can be reduced to the alcohol using standard reducing agents such as
* sodium borohydride (as in Example 37) or LiAlHa. The hydroxy
laced with hydrogen by treatment with

s in Example 38 and 309) in methylene chloride.

group of the cycloalkyl

or heterocycloalkyl alcohols may be rep

trifluoroacetic acid and triethyl silane (a



OH OH Exanple 37 Exanple 38 As outlined in Schene 7,
cycl oal kyl and heterocycl oal kyl ketone derivatives and
cycl oal kyl al kyl and het erocycl oal kyl al kyl
derivatives, such as in exanples 32-38 may be

prepared by treating the appropriate pyrrol ocarbazol e
Wi th an appropriate acid chloride, carboxylic acid,

m xed carboxylic sul fonic anhydri de or m xed
carboxylic acid anhydride, in the presence of a Lews
acid catalyst such as AIC13, or Fed 3 in a sol vent
such as nethylene chloride, dichloroethane,

Sehéhe8®®et hane, nitrobenzene or carbon disul fide. The
resul ting ketone can be reduced to the aIcohoIHu5|ng
standard {educi ng agents sod un1borohmdr|de
(as in <anple 37) or @ &he nxy grO*p76{)the

cycl oal or heter IoaIkyI alc o*s may

grepl.aced;, W th " drogenOb treat nent W th
i CI dﬁ@thal et hyl si Ian
agphe 38 ant 309) ig,et hyl ene chlori de. §ﬂ Schene
N OSn(nBu)3 NO Ojr \ -/ Pd(PPh3)®&2 N N
DNF R2" R Exanples 39-42 Internediates 1-9 - 1-11
Schenme S outlines a route to heterocycl oal kgdmyles 39-42
derivatives, such as Exanples 39- 42. The al kene may
be thgmtddatesi-8dlitled by standards chemical or catalytic
hydr ogenati on nethods to the correspondi ng
het er ocycl oal kyl derivative. Scheme 9. H HONI1 O /
es, such as Examples 39-

Scheme $ outlines a route to heterocycloalkenyl derivativ

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

methods to the corresponding heterocycloalkyl derivative.

Scheme 9.

Example 43



Br O N SnR3 \N' Ove \ Pdo\ N[ DV OBn OBn
Intermediate 1-12 HH2 gNj:~. O HOW RaN \ f N
,-LOH Exanple 43 40 Schene 9 outlines a route for
‘the preparation of substituted or unsubstituted 2-,
3-, or 4-piperdinyl derivatives, such as Exanple 43.
Frominternediate |-11 the gyridyl.ring nay be
catalytically reduced to the saturated piperidyl using
a Raney nickel catalyst. Alternatively, using nethods
descri bed for Exanples 44 and 45, the piperidinyl may

be incorporated by &guﬁéd $tGhnsubstituted 2-, 3-,
r eac Selsms Qﬁqthlgestaﬁg‘“ﬁ%?fr E%?rc%%re pl%ges}ll di nyl st annang)a ing

or _bor chef0l lsoued Hdmplerasd me@nemdtaﬁel KafiP3f
054;? G “ﬂfl@]q e ® pi peridinyl nit ro‘% ), TR0 Gickel catalyst.
n?dymé@ﬁg@gcfw rsduned 40 the SRNTPE TR Fm@l :Id;)nsmas iiayl may be
- descr.i be ang and4arhel pipridi /

@F&“&%Iszmg’t”letFxcg %&%ﬁéﬁtﬁﬁgﬁu ling techni ques éf‘@’nyl
ﬂg %]gbrggd ppssid @ s@tzelpao@lﬁl@s‘wﬂh@tléfflﬁgi}%ilﬂ?éﬁ’ﬂ? i

he

e e GEEAP W ST

piperidinyl nitrogen may be alkylated by standard alkylation reactions as

_4§. Standard ary! or heteroaryl Stille and Suzuki coupling techniques may

Examples 46
also be used to prepare fused heterocycloalkyl-aryl derivatives.

Scheme 10.

o o QO

SnCl,

OH OAG QAc
Intermediate 1-13

H
|

0 @co —
5 e |

OAc

HONHMe /

i

OAc

CN
B = 1 2) MeOH, NH3

CHN H
N

o L0
KL

QH

Example 50

Example 51



In}e;rr\edl ate 1-13 HACO O N QAC O O O HONHWE | N

. HOI%INCNExarrpIe 49 OAc (QOAc 1) JCN 2) McCH Nl—lg N
L oH o HOO OON NOi \\O Exanpl e 50
Eonarat fon of Eggﬁpn}seiodrgutl i nes routes for the
methodo! ogi es. Schene 11. hhSlHuil n% iltarl\lld?)rd
RNOGP HOGP ~-\ ~1\ / RNCOH \ |R(N:SCOB

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

methodologes.
Scheme 11.
H
i
N
0
HO Cs,C0O4
A
;Iq ANCO
H
Intermediate |-i4 Examples 52-53
H H
0 N o) N
O J]\ o

R

o oo ., e
enle® en®eC
H H

e-type derivatives, such as

ng N, N-di-substituted

Scheme 11 outlines the route to prepare carbamat

52.53, and 404-422. An alternate method to preparti

Examples
h may be treated with

s utilized a nitrophenyl carbonate intermediate whic
arbamate, and N-carbamate

carbamate

primary of secondary amines. Similarly urea, O-¢

various
ate amnine or phenol intermediate

atives may be prepared from reaction of the appropti
ate nitrophenyl carbonate,

Org. Chem. 2003, 68, 3733~

deriv:
with an isocyanate o chloroformate or from the appropti

henyl carbamate, Or trichloromethylcarbonyl (see J.

nitrop
be prepared from the phenol

3735). Ether derivatives, such as Examples 60-67, may

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

organic synthesis.



N H H Exanples 52-53 Internediate 1-14 H N'O'Ill N
Old0C-K ON\ QAORNO\F z\VIV\V F-~R\ I N
\ HH H Schene 11 outlines the route to prepare
carbamat e-type derivatives, such as Exanples 52-53,
and 404-422. An alternate nmethod to preparing N,
N-di -substituted carbamatgs utilized a nitrophenyl
carbonate internediate which nmay be treated wth
various primary or secondary amines. Simlarly urea,
O carbamate, and N-carbamate derivatives may be
prepared fromreaction of the appropriate am ne or
Sdpb@eak. i nternmediate w th an isocyanate or
chloroformate or fromthe appropriate nitrophenyl
carbonate, nitrophenyl carbamate, or
trichl oronet hyl carbonyl (see J. Og. Cﬁ‘em 2003, 68,
3733- Et her derivatives, gsuch 3 Ranpl es
ne prepargd fromthe i nye
UsFRg @:-@- oatk kyl ati.on techni g
e art or gani €My htesi
12. I—EHN NOOf)O LEOCP OVie AICEB | / \ \ / OV
- Q02Me NN MO C~- H H Cocl H

Intermediate 1-4

B ]

NaBH,/ THF

o

Example 68

12 shows a process for preparation of heterocycloalkyl lactone derivatives,

— a hydroxyl-ester

such as Examples 68, 70-74. The intermediate keto-ester was reduced to

intermediate, which cyclizes to the lactone.

Scheme 13.

v NaBH /EtOH
or LIBH/THF

TFA, CH,CL
———reee——

Example 80



Internmediate 1-4 N. O HN

: . OO OOw NaBH] THE

brocess for preparation of heterocycl oal kyl | ac o
( _ 0 et eroc

derivatives, such as Exanples 68 yglo?z;\IAfkyIThleactone

|hn2|errred| ate keto-ester was reducéd to a.

| z\c{ g)é)él -gst er internedi ag% whi ch cyclizes to the

e (]Vl'eocrgjgeHls' R N N/1O0OO OAC3 EtQzC/

Ve oMo SRR (N) _ZI_F%\-4CI_I\|I§E§:IH4/EtO—I or LiBH4/ THF R

Eanol & 80 , z O NOW HH

Scheme 14.

Example 80 Example 83

Scheme 15.

coci H

CO Me
1) AICI,

——

2) LigH,, THF
3) TFA, CH,Cly : L

Example 135

Interrmediate 1-42

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

group was installed by formation of a keto-ester intermediate prepared through a standard

Priedel-Crafts type acylation reaction (described in U.S. Pat. No. 6,630,500 and herein).

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

unsubstituted. The keto-ester was then reduced to the diol intermediate using LiBHy in

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

trifluoroacetic acid in dichloromethane or dichloroethane. As shown in Scheme 14, the R?

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

electrophile, or as shown in Scheme 15, the R? group may be installed first, followed by

formation of the cyclic ether Ting.



43 Schene 14, RR N QN-0O0Q-~-OO0Ow RzZ-x I [ \ \ [/

OV N N Base H Exanple 80 Exanple 83 Schene 15.

coo H HN NOCOZMe O _ 1) AICI3 OCH QPr 2)

Li BH4, THE 3) TPA, CH2Cl 2 Exanple 135 Internediate

1-42 Schenes 13-15 outline preparations for cyclic

et her derivatives. The cyclic ether group was

installed by formati on of a keto-ester internediate

prepared through a standard Friedel-Crafts type

acyl ation reaction (described in U S. Pat. No.

6, 630,500 and herein). The al kyl spacer between the
satdngd mcar bonyl and ester may be substituted or

unsubstituted. The keto-ester was then reduced to the

diol internediate using LiBH4 in THE or fNaBH4 in

et hanol . The ring may be cl osed_ by treat oW th an

acid such.M trifluoroacetic acPd in di oronethane

or dlchloromtﬁane As shown in &,

orporated,after
SE=ng a bqﬁﬁ nARGNAN phi-te, or as

& 15, f(ﬁ group may befl nstal |l ed

first, fg@llowed by formation of the cyclic ether

i ng 341 -24 - 1-27 Examples 29, 169, 236-286, 277-300
intermediates 1-24 - |-

Scheme 16 outlines preparation of oxime and hydrazone derivanves (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.Et
NG CO,Et BINAP, Cs,CO; @ ,

-~

. PdOAc,, xylene ﬁ Q /N

Br. Q /N ‘ ,N
L= !
QP X

Intermediate |-28

H -~
RaNi, H, HDN Q Vi :i\:
DMF, MeOH

N

Examples 287-306



Schenme 16. R NX NNOON
: N X = OR, NHR
5361§8§ ;g;egggdlgtﬁs 1-24 - 1-27 Exanples’znglgg "
236- : - cheme 16 outlines prepa i ¢ ’
gébnezggdzg%drazgne derivatives (suchpaspE;ghgrgsogg
, - , and 277-300) fromthe a [ ’
al dehyde or ketone usin 5 ) P ednr e i
g sisandard '
the art. Scheme 17. R R NC COP NCpéggg?ugfiAEnown "
Cs2008, PdOAc2, xylene NN _\ f NN RR
IDrl\1/}:errred| ate 1-28 H i RN\ ORaNi, H RN N
prebgfgﬁi\ I fF Exanpl es 287-306 45 Scheme 17 shows
preparati on of ar vl Al fe. derl kol veyslehas ERxapips 8533
87- 30 PYTPERTAS™T @agent 1s coupl ed with the
LQMR 2infieGedzestiabdupfaal widned bbymd aispmgahat followed by Iittam

formation using RaNi and hydrogen in DMF/MeOH.

Scheme 18.
H

N
O
HN -~
e atat
A
)N

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

the appropriate cyano-esters with the appropriate alkyl jodide or bromide followed by

nitration, and subsequent RaNi reduction to provide the amino-lactam. Reaction of the

amino lactam intermediate with an appropriate heteroaryl bromide or chloride produced

the desired compounds.

Examples

Other feature
xemplary embodiments as shown in the following Tables
n at concentrations

< of the invention will become apparent in the course of the following

descriptions of e 1-3. The

£ Tables 1-3 show activity in the targets described herei

compounds 0
tration of the invention

ranging from 0.1 nM to 10 pM. These examples are given for illus

and are not intended to be limiting thereof..



formati on using RaNNi and hydrogen in DVF/ MeOH Schene
18. H QWO/Ni N\ N HzN/ J "N X N N Exanpl e 309
Internediate 1-29 Schenme 1 S shows a route for the
preparation of heteroaryl am ne derivatives, such as
Exanpl es 309-318. Ami no internmedi ates 1-29 and 1-37
were prepared by al kylatiqp of the appropriate
cyano-esters with the appropriate al kyl iodide or
brom de followed by nitration, and subsequent RaNi
reduction to provide the am no-lactam Reaction of the
amno lactaminternediate with an appropriate
Tafletieroaryl brom de or chloride produced the desired
—conpounds. Exanmples O her features of the invention
wi |l becone apparent in thé%course of the follow ng
descriptions of exenplary .noodlnents as shown in the
foll owi ng Tables 1-3. The
show activity in & 6
concentrations rangt

n

to 10 pM These

exanpl es are given f % gf the invention
and are not intended to I|n1t|ng thereof.. 46
Table 1R NO Ra\O NN/ R5 R *R is H
unl ess ot herwi se {Rtied uniess otherwise nte -
Ex. R’ R? Q R
No.
1 ~ CH,CH:CH,OH CH; H
9
' OH CH. H
2 )\ﬁof\l CH,CH,CH;
3 o CH,CH,CH,OH CHs H
4 CHzCHzCHzOH CH3
N~/
5 E:N‘ﬁ”‘f CH,CH,CH,0H CH, H
0 H
6 < fm*\ CH,CH,CH,OH CH,
/
A | H CH,CH, | OMe
1O
o
N H
8 o= N CH,CH,CH,OH | CH:
H .
MR H CHCH, | OCH;
Y
10 ;\“}_ H CH.CH, |  OCH;
o
SN
o IR H CH,CH, | OCH;
11 Oﬂ'




5 Ex. RB Rz QR No. CH2CH2CH20H CH2 H i 2
CH2CH2CH20H CH2 H Np*~ CH2CH2CH2OH CH2 H 3
CH2CH2CH2O0H CHz 4 N N-N-~~ CH2CH2CH20H CH2 H
H CH2CH2CH20H CHz 6 2N-~ CN H CH2CH2 Owe 7
0==N' N CH2CH2CH2OH CH2 H N-N H CH2CH2 OCH3

~\N-N H CH2CH2 OCH3 HON- N
Ex.

Oo”i 0 H
5 N- N O
OH 8

910 0 p

H CH2CH2 OCH3 11 p 47 R

( R R QNo. CH2CH2CH2OH CH+ H
5
No. -
Q CH,CH,CH,OH CH- H
12 ( ) ;CH;CH»
0
’ CH, H
O CH‘?CHZCHZOH -
13 7 2
(&) . ]
CH H
CHzCHECHZOH Z
14 0
o)\
T‘O L,CH,OH CH: H
15 )\ CHQCH_ 2
0
6 (\S CH,CO,Et CHz i
Ho
1 S)\ CHa 2 2 |
(\S ' ‘ CH, H
17 . A CH,CH,CH0H
“lgj%(o H>CO,Et che i
18 CH,CH2CO3
0)\ 2
o | CH H
19 n ”{ CH,CH,CH,OH
O/t\ 2 2
B ~g q
20 Et{\ ) CH,CH,CH,0H CHa
O
3 H,CO,EL CH, H
21 CH,CH2CO,
s/k z
S CH H
22 CH,CH,CH,OH 2
s’l\ z
o] H
23 o T/ CH,CH,CO:Et CH;
3 w |
24 o T CH,CH,CH,0H




12 <0C 0 0 HI13 ~ CH2CH2CH2OH CH2 0
CH2CH2CH20H CHz H 14 00 0 CH2CH2CH20H CHz H 15 A O

s CHz H 16 sli-,

CH2CH2CO2Et s CH2 H 17 CHCH2CH2OH

nBu H 18 nBur~ CH2CH2CO2Et CH2 O nBu CH2 19 nBuCO .
CH2CH2CH2OH O H Et H 20 Bt ~~ CH2CH2CH2OH CHz O CHz H

21 CH2CH2CO2Et s H 22 CH2%—|2CH2C]—| CHz

SS

Ex. R R’ Q R
No.
( 5 CH, H
25 S )\ CHzCHgCOzEt
S
CH» H
26 (;)\ CH,CH,CH,0H
S .
27 CO% CH,CH,CH,OH CHl H
Q H CHzCHz OiPl‘
28 A(o)\
BN CH,CH;0H CH,CH, | OCH;
29 "
30 | N=C-NECH CH,CH,0H CH,CH, | OCH;
(@]
31 0>L0 CHZCHZOBH CHzCHz OCH_—;
3 CH
32 )\VK / H CB.CH:z | ocH,
HO O \
(@)
33 O/L, H CH: H
Q
34 V)k’ H CH; H
i H
35 ‘flk, CH,CH,COEt CH,
1 CHCHCE,OC=0) | cpy, u
36 v)\ / cyclopropyl
OH .
37 Y/L\ / CH2CH2CH20H CH; H
38 vl CH.CH,CH,OH CH, H
(8]
39 C CH,CH,CH,0CE0) | ) .
0 CH,




23 0 CHRCH2CCREt CHz OH o CHz H 24 oft CH2CH2CH2CH

48 Es.

0 HCH2CH2 O Pr

R3RR Q No. SCH H 25 cl,
H 26 CH2CH2CH2OH S 27 CHzCHzCHzOH CH H

CH2CH2CO2Et S CH2
--Cos:;:: 28

0 ~0° CH2CH2OH CH2CH2 OCH3 29 30
N--Cl I -N(H) CH2- CH2CH20H CH2CH2 OCH3 0 31 o0
CH2CH20Bn CH2CH2 OCH3 0 0 H932 CH2CH2 OCH3 Ho~/ O H

HCH- 33C OH 34 VI-K/ HCH2 o 35 ~/ CH2CH2COREt
CH2 H CH2 H
Ex. R R Q R
No.
0
40 ‘:OL CH,CH,CH:OH | CH: H
0 .
41 [ l\ H CH:CH: Oi}’r
@]
(@]
42 ]\
G
43 (\/[\ CH,CH,CHLOH | CH:CH: oCHS
N
- H
H
44 HN<:>’ CH,CH,CH,OH CHL
H
45 HNC>—— CH,CH,CH,0H -
ol
46 boc-ND-' CH,CH2CH;OH CH,
' H
47 MeOZS—-ND-' CH,CH,CH,0H | Cib
it u
48 MezNOZS—NQ’ CH.CH2CH,0H CH;
ACO,\/\ CH,OCO o)
. CH,CH; 2 -~ CHa
* O-!?I CHz -
HO’\,X .
50 O'N CH2CH20H30H CH;
|
NG
YX a
51 O-n CH,CH,CH,0H CH,
i
i CH
52 @\/\N’”\o— H CHLCEL OiPr
H
i CH,CH
53 BI\Q\ ﬁ/U\O“_ H 2 2 OIPI




0 CH2CH2CH20C(=0) 36cycl opr opyl

CHz CH2CH2CH2OH CH2 H 38 39 C |
H O0CH3 49 Ex. RBRQR
CH2 H 0 41 Cod HCH CH2 G Pr
CH2CH2CH20H CH2CH2 OCH3
~ 45 HN Y-

OH H 37 CH2CH2CH2OH
CH2CH2CH20C( =O) -
No. 0 40 ()" CH2CH2CH2OH
42 (~HCHR H 0 43

CH2

- H 44 H\\ CH2CH2CH20H CHI H

~\ CH2CH2CH2CH G2 H \ ~
CH CH2CH2OH CH2 H 47 McQZS- N ~\ Y-
48 Me2NO2S-NS Y~ -

46 boc- ND-
CH2CH2CH2OH CH2 H
CH2CH2CH20H CHz H ACOH 49 O N

CH2CH2CH200- CH2 | CH3 HO- H 50 O-N CH2CHzCH20H CH2

EX. R3 R2 Q R:
No.
' o)
54 O\NJ‘LN_ CHZCH;ZOH CH,CH; OCH;
H o H
jl)\ CH,CH;OBn CHLCH
5 — *R] = CH(p' 2 2 0CH3
> @yﬁ ﬁ methoxyphenyl)
o
) OBI]
56 [ I\{>\N/”\N_ CH"CHZ CH_’!CHZ OCHs,
s H H
O CH2CH;J_OBII
57 H',"\'“{%N N +R! = CH(p- CH,CHa OCH;
SNOOHOH methoxyphenyl)s
0
58 Moy Ay CH,CH,OH | CH:CH: | oep,
7 H H
59 F H CH,CH, | __ Q
60 (ro- H CHCH: | oy
61 H cmcmor | CHcHE | 2
62 H CH,CH,OH CH.CH> ’OO
63 H CH,CH;OH CH:CH; /oQ
: ‘ o
64 H CH,CH;OH CHCH: | cpycO.Mo):
B CH;CH QCH[(CHz)s-
65 & CH;CHzOH 2CH> oo,
66 H ) cmer, | o~
67 H H cuct, | o~
(CH3)3:0:C(CHz)2- CH H
68 04;}\ COQCHB 2




NCH 51 ON CH2CH2CH20H CHz CH2CH2 52 No- HGO Pr O
X HCH2CH2 G Pr o053 er / \ H50 Ex. RB R QR No.
0 CH2CH2 54 ~N k N CH2CH2OH - OCH3 H H o CH2CH20Bn 55
NXN- *R = CH(p- CH2CH2 OCH3 H H net hoxyphenyl)2 N o
CH2CH2OBn CH2CH2 56 OCH3 S H H O CH2CH2OBn 57
HNA)NIN- *R = CH(p- CH2G{, OCH3 "N H H net hoxy
henyl)2 0 58 N NIN CHzCHzOH CH2CH2 OCH3 H H 59 F H
CH2CH2 -No 60 0-0, HCHCH2 O Pr 61 H CH2CH2OH
CH2CH2 ~pV 62 H CH2CH2OH CH2CH2 ~0-0

EX’ R3 RZ Q R..
No.
69 \}—)\ H CHCH: | et
o -
j—)\ H CH.CH: OCH;
70 oA .
I T I — I
OCH;
7 oL
72 rﬁ\ H CH.CH; ocH,
0”0
73 fﬁ\ Et CHQCH?, OCH,
0% o
' 31
74 fi\ CH,CH.CH,0H CHy
0”0 :
75 Q\ H CH.CH: OCH;
76 (j\ CH,CH,CH,0H | CH: H
0 .
H
CH,CH,CH;0H CH,
77 {
H
H CH,
H
H CH,
Jiet
Q
80 O\ H CH,CH, OCH,
0
81 [0—)\ CH,CH,OH CH,CH; OCH,




63 H CH2CH2OH CH2CH2 ~0Q 0- 64 H CH2CH2OH CH2CH2
CH(CO2Me)2 65 H CH2CH20H CH2CH2 OCH[ (CH2)3 OEtt)2 66
HCH2CH2 '0 -O 67 HH CH2CH2 ~p V. (CH2) 302C( CH2) 2-
CH2H 68 0L CRCH3 511 R i | Ez. RBR Q No. 69 H.
CH2CH2 OCH; O H CH2CH2 OCH3 70 0 ~ H CH2CH2 OCH3 71
0~0" 72 H CH2CH2 OCH3 0 Et CH2CH2 OCH3 73 O o 74
CH2CH2CH2OH CH2 H o H CH2Cf® ocH3®

Ex. R R 0 RS
No.
| CH,CHa
82 (Oj\ CH,CH0H z OCH;
CH.CHa _
83 O\ CH,CH; OCH:
O
84 Q\ CH,CH; CH,CHa OCH;
single isomer (-)
85 (l CH,CH; CH,CH, OCH;
o
single isomer (+)
H
0
87 Lyj\ CH,CHCH:OH | g, F
8]
' ' H
88 >[0\/J\ CH,CH,CH,0H CH,
89 8 CH,CH,CH,0H CH, H
. (&)
90 ?L)\ CH,CH,CH,0H CH, H
o
/ H
o1 ><_—(}' H CH,
CHa o
92 CH,CH;
O
CH» H
23 CH,CHCH;
Q
CH, H
94 CH
' 0




75 CH2CH2CH2OH CH2 H 76 CH2CH2CH2ZOH CH2 H 77 0 H CH2
H 78 0 HCH2 H 79 00 80 H CH2CH2 OCH3 0 CH2CH2CH
CH2CH2 OCH3 81 0 52 Ex. R3 Q No. 82 CHzCH2 OCH3 O

0 84 CH2CH3 CH2CH2

cxzcx~ox 83 CHzCH cx2CH2 OCH:
OCH3 0 single isoner

singl e isoner

(+) H 86 H

th

3

uo

(-) CHZCH3 CH2CH2 OCH3 85 0
CH2

87 1 CH2CH2CH2OH H

Ex‘ R3 Q R..
No.
H
ER CH,CH.CH,CH,CH; | CH:
(@]
Cia o
96 CH,CH=CH,
Q
CH, H
21 CH,CH,CH;CH,CH,
O
CHa H
o8 CH,CH-CH;CHs
O
H
99 CH,CH:NEt, CH,
O
100 % CHCH: | ocn,
C
101 Ei CH,CH, OCH;
(@]
102 >(j\ CH:CH: | ocH,
Q
103 66\ CHCH: | ocm,
QO
04 fj\ O CHCH: | ocm,
1 A
© CH;
105 (\/I\ CH; CHCH: | ocm,
Q
106 O (CH)(CH; CECH: | ocm,
Q
107 O\ (CHo)sCHs CHCH: | ocm,
8]




JV. CH2 0 x

88 cx2cx2cx2o0x CH2 0 89 CHzZCHzZCH2. OH H

CHz O CH2CH2CH2ZOH CHz H 90 OH 91 >Q 92 H CHz
Cx2CH3 CHz H 93 CHzZCHzZCH, CHz Hbo H 94 CH, CH2 53

R No H 95 CH2CH _CH2CH, CH3 CH2 CH2 H 96.
CH2CH=CH2 CH2 H 97 CH3CH2CH2CH2CH3 to\~ CH2 H 98

Es. R3 RQ I

CH2CH2CH2CH3 t o\ ~

S

3
EX. R’ R’ Q R
No.
(CH:CH CH.CH: | ocm,
108
o .
CH,CH; ﬂ
109 (Oj\ (CH:):CH(CHs)2 OCH;
CHyCH,
HO Q\ CH,CH=CH: OCH;
CH,CH,
1 (Oj\ CH.CHLCH,OTBS | ~ OCH;
CH,CHa
12 Q\ CH,CH,CH,OTHP | ~ OCH;
. CH,CH,
13 (O\/]\ CH,CH,CH;0H ? OCHS;
CH,CH '
114 Coj\ CH,CHNEt Ll | ocH,
115 ¢ O\ \/\Nf \o CHZCHZ OCH3
- \_/
TN I
116 (L *and R' is CH,CH, | OCHs
© \/\N’ Y
CH,CH,
17 (Oj\ CH,CH=CHEt 2 OCH;
CH,CH,
138 (Oj\ CH,CH,CHL,CN OCH;
CH,CH,
19 Q\ CH,CH,CH; 2 OCH,
120 (L CHLCHCH ), | CECH: | ocp,
o




H 99 CH2CH2NEt 2 CH2 CH2CH2 OCH3 100 H O 101 H CH2CH2
OCH3 0 102 H CH2CH2 OCH3 0 H CH2CH2 OCH3 103 C -

CH2CH2 - 104 OCH3
(CH2) 4CH3 CH2CH2 OCH3 106 0

107 °

054 EX. R Rz QR No.

GCH3 108 0 109 | CH2CHz OCH3

0 CH2 105 CH3 CH -CH2 OCH3 0 n
n (CH2) 5CH3 CH2CH2 OCH3
n (CH2) 3CH3 CH2CH2

0

Ex. iy R 0 R
No.
121 (j\ CHAOCH; CE:CH: | ocm
[0
2 (j\ A CH.CH: | OCHs
O CH,
CH, | OCH;
123 (L CH,CHF CH:CH;
(@]
124 Ei (CH,);OTBS CECH: | ocm
@]
125 66\ (CH,);0H CH:CH: | ocm,
O
126 86\ CH,CH2CHs CH>CH» OCH;
Q
127 66\ (CH2),0TBS CHCH: | ocH,
O
, OCH
128 Eﬁ\ (CH,),0H CHLCH, 5
Q
129 ES\ CH,CHs CH,CH, | OCH;
Q
130 Eﬁ\ CH,CH,CH,CN | CHiCH; | OCHs
@]
CH,CH OCH;
131 Eﬁ\ CHs 2CHa
(8]
/A CH,CH, | OCH;
132 o,
O
CH,C=CH CH,CH, | OCH;
133
(8]




(CH2) 2CH(CH3)z 0 110 CHzCH=CHz CH2CH2 OCH3 0 CH2CH2
OCH3 111 CH2CH2CH2. OTBS 0 112 CH, CH2CH2OTHP CH2CH2
OCH3 0 113 CH2CH2CH2OH CH2CH2 OCH3 0 114 CH2CH2NEL 2
CH2CH2 OCH3 0 115 CH2CH2 OCH3 vo n *and R is CH2CH.
OCH3 116 0 --"-~~Go 117 CH2CH=CHEt CH2CH2 OCH3 0
CH2CH2 OCH3 118 CH2CH2CH2CN 0 119 CH2CHzCH3 CH2CH2
OCH3 0 120 CH2CH(CH3)2 CReCH2 OCH3 0 Ex. R3 R2 Q R
No n CH2OCH3 CH2CH2 OCH3 121 ° ~

Ex. R R o | R
No.
Q H CH.CH, | OH
34
1 o~
OH
CH.CH; | CH2CHa )
oL | =
13 ]
(j\ H CHCH, |  OiPr
6
13 )
137 (L CH,CH,.CH; | CH:CHp | OPr
O
H CHgCHz OnPI
| (. f
13 ] |
139 (L CH(CHj)» | CHCH, | OPr
0O
Ot
) CH,CH; CH,CH,
140 Q\
crcm | O )
H 20U,
al O
1 ] >
142 Q H CHCH: | oo
.o =
CN | CHiCH: | CHCHCHr
143 Q\ CH,CH:CH; 2 i,
L H CH,CH, | O(CH2:CN
144 ]
OCH;-
145 (L CH,CH=CH, | CHCH: | chich,
O
OCHy-
146 (L u CELCH: | opocrs
O
(L H CHACH, | O(CHCN
147
O
(j\ (CH),CN CH,CH, | O(CH2)CN
148
O -
149 (L CH,CHCH,CN | CHCH, | OPr
O

.




0 nO CH2CH2 CCH3 122 °

J~ CHL n CH2CH2F CH2CH_ OCH3

123 0 6 (CH2)30TBS CH2CH2 OCH3 124 0 125 (CH2) 30H
CH2CH2 OCH3 16, 0 CH2CH2CH3 CH2CH2 OCH3 126 0 127
(CH2) 20TBS CH2CH2 OCH3 0 128 (CH2)20H CH2CH2 OCH3 0
CH2CH3 CH2CH2 OCH3 129 0 CH2CH2CH2CN CH2CH2
OCH3 130 0 CH3 CH2CH2 OCH3. 131 0 CH2CH2 OCH3 132
CHZ 0 133 CH2C=CH CH2CH2 &H3

Al -

Ex. R’ R’ Q S
No. ‘
CH; CH:CH, | OPr
150 (j\ *R!is Me
O -
CH:.CH, | OPr
151 (\/l\ CH; |
O .
152 (L CH(CHy)CH,CHs | CH:CHa | OFr
2 ] .
Cj\ A CH,CH:, |  OPr
153 3 o,
CH,CH: O'Pr
154 (L CB:CHa
O -
(L CH,CHF CHCH, | OFr
155 2CH;
o -
CH2CH2CH2F CH2CH'_7_ OlPI'
156 |
. 5 |
s (L CHL,CH,CH:CH; | CHCH | OPr
' 0 . -
CH2CH2 OIPI
| (L O~
CH,CH, OH
159 @\ H
CH;:,CHQ OMe
,CH CH,CH, OEt
161 (< CH:CH,
CH,CH,» OFEt
162 (;}\ H
CH;CHZ OiPl’
163 (01\ H
H CH,CH, | O
164 BN CH(CH:):
CH,CH, O'Pr
165 Q\ CH,CH;




05 Ex. RBRRz QR No. HCHCH2 OH 134 0 CH2CH3
CH2CH2 OH 135 H CHzCHz G Pr 136 CH2CH2CH3 CH2CH2
O'Pr 137 HCH2CH2 OPr 138 n CH(CH3z CH2CH2 O Pr 139
CH2CH3 CH2CH2 OR 140 H CH2CH2 o 141 H CH2CH2 ocH .
142 0 O n CHzCH2CH2CN CH2CH2 CH2CH2CH2- 143 "~ CN O

H CH2CH2 Q(CH2)3CN 144 C | J\ CH2CH=CHz CH2CH2 CH=CH2
145 58

- :
Ex. R3 R Q R’
No. _
CH,CHa OCHL
166 o H
HO
167 b\ CH,CH:CH.OH CH H
o" N
© H
"N
169 orLon=L_ CH,CH,CH,0H CH, H
3
170 MeoOH— CH,CH; CH,CH. | OCH;
OMe
171 QN - CHgCH3 CHzCHz OCH3
MeO

Table 2

+R! is H unless otherwise noted

Ex.
No.

R3
H CH,CH,
2| L
17 .
(=

Rr® Q

H CH,;CH»

173




o OCHz- 146 H CH2CH2 CH=CH2 0 H CHzCHz Q(CH2) 4CN 147
0 (CH2)4CN CH2CH2 Q(CH2)4CN 148 149 CH2CH2CH2CN
CH2CH2 OPr n 0 57 Ex. RB R2" QR No. CH3 CH2CH2
OPr 150 R is Mo n CH3 CH3CH2 OPr 151 0 n
CH(CH3) CH2CH3- CH2CH2 O Pr 152 0 CH2CH2 O Pr 153 CH,
0 CH2CH3 CH2CHz O Pr 154 O_gCHZCHZF CH2CH2 O Pr 155

Ex‘ R3 R: Q
No.
CH.CH:
O £
175 n H CH,CH;
8]
CH.CH:
Q
: CH; CH,CH:
177 )(\/L CH,
O
2sCN CH,CH:
178 L (CH;
' o
,CH,CH CH.CH,
179 O\ CH,CHzCHs
QO
CH CH,CH:
150 (L CH,CH;
(@)
CH,CH:
181 O\ CH;
0 .
OH CH,CHz
182 ) (CHa)s
0
~CH CH,CHa
183 (L CH,CH=CH,
. O
OFEt CH_’?,CHZ
184 L CH,CHy
Q
CH;CHZCH;J_CH3 ’ CH3CH2
185
O
' OH CH,CH;
186 (L CH,CH;
Q
CH,CH:
157 CL O~




CH2CH2CH2F CH2CHz O Pr 156 0 157 CH2CH2CH2CH3 CH2CH2
OPr 0 CH2CH2 OPr 158 0 H CH2CHz OH 159 O CH3
CH2CH2 Ove 160 O CH2CH3 CH2CH2 OEt 161 O/~ H CH2CH2
OEt 162 OO0 H CH2CH2 G Pr 163 O CH(CH3)2 CH2CH2 O Pr.
164 O CH2CH3 CH2CH2_ O Pr 165 O~s R X R3 RZ Q No.
CH2CH2 OCH3 166 HO OH H CH2CH2CH2O0H CH2 H 167 O H

168 O H CH2 H 60
Ex. R3 R Q
No.
188 (j\ CH(CH:): CHCH;
O 0
189 () CH,CH(CHz), | CH:CH
o™
190 (L CH,C=CH CH:CH:
O
191 (L CH,CH;NEt, | CHiCH:
O
(\/I\ /A CHCH:
192 ] o
193 (L CH,CH,CH(CHs), | CH:CH:
O
CHCHCE:CHr | cpt,CH
194 ] )
CH,CH,CHy-
195 Q\ N(CH:): CH:CH:
(\J\ /\/\N\ 2 CH,CHz
196 )
CH:CH,CHCE- | cprcl,
197 O (CHB)Z
1 98 l\/oj\ CHQCHz(:HzCH] CHzCHZ
single isomer
CH,CH
199 (;\ CH,CH,CH;CH; 2CHz
single isomer
CH,CH,
200 o CH,CH,CHF
CH;CH;
201 . CH,CH;CH;CHF




HN N CH2CH2CH2OH CH2 H 169 CH ON=-\ 3 CH2CH3 CH2CH2

OCH3 170 MeO / HOw 0- _ CH2CH3 CH2CH2 OCH3 H 171

MO Table 2 R. I NORIN NQNI12 R *R is H

unl ess otherwise noted Ex. R3 R2 Q No. 172 HCHCH2 O
Ex. R3

173 0- HCH2CH2 0 ,9 g2 1 Q No. 174 H CH2CH2
0

61

Ex. R R: Q
No. I
CH.CH:
202 (oj\ T
single isomer -
CH:CH:
203 Q\ P
single isomer |

>

204

single isomer

CHZCH?

S —
O\ CH.CH:2
O~

38
o
h
of

single isomer

o =CMe ‘ CHZCH?.
206 O\ CHACH=CMe:
@)
(\,l\ O\/ CH,CH,
207
(8]
gEt | CH:CH:
208 Cj\ CH,CH,
O
H CH,CH;
209 o *R! is C(=0)CHs
0
CH,CH,
210 fO\/L O
O\/\ . CH,CH;
211
O
(\,1\ HO Y T CHaCH;
212 HO
Q
o Y CHzCHZ
213 Q\ >
>SS CH:CHz
214 O
0
215 (j\ O‘/ CHCH,
(8]




175 HCH2CH2 0 H CH2CH2 176 ° |~ 0 CH2CH3 CH2CH2
177 0 (CH2) 3CN CH2CH2 178 179 CH2CH2CH3 CH2CH2 0 180
CH2CH3 CH2CH2 O n CH3 CH2CH2 181 '/~ 0O n (CH2)30H
CH2CH2 182 0 n CH2CH=CH2 CH2CH2 183 0 184
CH2CH2OEt CH2CH2 0 185 CH2CH2CH2CH3 CH3CH2 n O n

CH2CH2OH CH2CH2 186 © ~ O 6
Ex. R3 Rg Q
No.
OH
216 Q EoN A CH,CH;
' O .
217 (Oj\ CH,CH(CHsh CH.CH>
single 1somer
218 (o\/l\ - CH,CH(CHs) CH.CH;
single isomer

219 |\>§\ CH,CH,CH,CN CH.CH:
o

220 66\ CH,CHs CH-CH:
0

2’51 ES\ CH,CH,CH,CHj3; CHCH:z
o

222 ?4/'\ CHs CH-CHa»
o

223 66\ CH,CH=CH; CH,CH>
&)

224 ﬁi CH,CH;CH3 CH,CHz
0

225 Eﬁ\ O\ CH,CHz
O

226 |\>i CH,;CH,CH,F CH,CH,
0

227 Bﬁ\ CH,CH,CH,CH-F CH;CH:
o]




187 CH2CH2 0 60 Ex. R3 1 R2 Q No. 188 CH(CH3)2
CH2CH2 CH2GH(CH3)2 CH2CH2 189 11 0 190 CH2C=CH
CH2CH2 0 191 ( CH2CH2NEt2 CH2CH2 0 192 CH2CH2 0 CH2
193 CH2CH2CH(CH3) 2 CH2CH2 0 CH2CH2CH2CH2- CH2CH2 194
a CH3 CH2CH2CH2- 195 N(CH3)2 CH2CH2 o _ 196 J CHCH2
CH2CHzZCH2CH CHCH2 197 éCI—B)z 198 0 CH2CH2CH2CH3
CH2CH2 single isoner 199%% CH2CH2CH2CH3 CH2CH2

single isomer 200 CHzCHzCHzF CH2CH2 O

Ex. R 0

3
No. K

228 Oy CH,CH; CH\CH:
O

229 % CH,CH:CH; CH,CH-
(]

230 8 CH,CH; CH,CH,
O

231 8 | CH,CH,CH,CN | CH:CH:
O

H
o H,CH
232 A RUisC=O)CH; | T2

o

233 )f o H CH,CH,

o/K
O H CH,CH,
o)\

*R! s C(=0)CHa

| H
235 ;(\ j’\ ~ H CH,CH,
(@]

234 :

236 chon=l H CH;CH;
237 eoon—L_ H CH,CH;
238 CN-—N_—_L H CH,CH,
239 eon=L_ H CH,CH,

CH,CH
240 MezHCCHZONJ\ H 2CHa

- H,CH:
241 CH2=CHCH20N={\ H CH,CHz




201 CH2CH2CH2CH2F CH2CH2 0 61 Ea. R3 R2 Q No. 202
Tr CHzCH2 | | single isoner 203 ipr CH2CH2 o0 single
i somer CHzCHz 204 ~0 single isomer CH2CH2 205 O
single isomer n CH2CH=Cwe2 CHzCHz 206 0 CH2CH2 207 O
n CH2CH2SEt CHzCHz 208 H CH2CH2 209 *Rl is C(=0) CH3
0-" CHCH2 210 ~/ O CHZCI—E

Ex R3 Rr? Q
No.
242 Homzf\ g CH-CH>
NOEt . csnc
243
NGiPr a CHLCH,
244
o CH,CH»
245 CHSSOZNH—N:< H 2
( o CH,CH.
246 —_\O—N=< CH,CH(CHz)2 2CHa
247 \o—N=4 CH,CH(CHz)2 CH,CH,
CH-CH,
248 "\O_N_ CH,CH(CHz)
CH.CH;
249 , o-n={_ | CHCH(CHs)
250 7 ( N—N=— CHzCH(CH:Oz CH,CH:
NOMe - CELCH,
251
MeO-
N CH,CH,
252 )\ ,CH(CH3)2
. O CH,CH;
253 >\//,'f\ CH(CHs)2
}Ow CH(CH3): CH,CH;
254 /“\ _
/O CH,CH,
255 /lk CH(CHa)2
HO_N
o CH. CH,CH;
256 W\ CH.CH(CHs):
s
"--.._/o“N
»CH: CH,CH;
257 )\ CH,CH-CH3




211 0 Ho Y~ CHzCHz 212 HO o~ CH2CH2 213 0 CH2CH2
214 O[21:5 a CHzCHz 0 62 Ex. R3 R2 Q No. OH 216
(Bn)zN,!--/" CHzCHZ 0O 217 CH2CH(CH3)2 CH2CH2 O
single isomer CH2CH(CH3)2 CH2CH2 218 0 single isoner
219 CH2CH2CH2CN CH2CH2 0 220 CH2CH3 CH2CH2 0 221
CH2CH2CH2CH3 CH2CH2 o X C_1 CH3 CH2CH2

Ex. R3 Rz Q
No.
O
) CH; CH-CH-
258 J S CH,CH-CH;
-~ O‘N
- CH,CH.CH; -
259 A CH,CH: CH.CHa
~ | cncE
260 JS CH,CH,CH:CH; CHa
O.

N CH,CH,CH CH,CH;
261 JS CH,CH>CHCH; |

CH,CH,CH;CHs CH.CHa

3%
=)
1%
O
I
=z

,CH CH,CH;
263 I CH-CH;
“--._._/O“
264 )1”\ CH,CH; CHLCH,
O.
N LCH CH,CH;
265 7 CHLCHs
266 >"’ O}"\ CH,CHs CH,CH,
-~ O‘N H
CH2CH3 CH:J_C 2
{
267 . Ci\.)\
Q.
i CH,CH(CH3): CH,CH,
268
Me,N
O
) CH,CH-
269 > )N\ CH,CH,CH3 g
)\/‘3* ,CH,CH CH,CH,
270 N CH.CH,CHs




222 0 223 6 CH2CH=CH2 CH2CH2 0 224 CH2CH2CH3 CH2CH2

225 CH2CH2 0 226 (D' CH2CH2CH2F CH2CH2 0O 227

CH2CH2CH2CH2F CH2CH2 0 63 Ex. R3 i

R2 Q

CH2CH3 CH2CH2 0 229 OR Cl -~2CH2CH3 CH2CH2 0 230
CH2CH3 CH2CH2 0 231 & CH2CH2CH3CN CH2CH2 O ~C H

CH2CH2 232 *R is C(=OCH3 0 233 0 HCHCH2 H 234
*R is C(=0) CH3 CH2CH2 0 585 0 H CHRCH2 0 236 CH3ONC
H CH2CH2
Ex. R3 R2 Q
No.
—O-N CH.CH:
1 CH; 2t
271 I~
272 \_O}"\ CH; CH,CH:
O“_N CH?CH"
CH; 2L
273 Y_ PN
—0O
N CH?CHzNMGZ CH?-CH:"
274 M <
o. CH.CHy
275 7% CH.CH;NMe;
276 s CHCHIM: | G
277 /@AO-)T— CH,CH(CHz)2 CH,CH,
MeQ ’
278 - CH,CH(CHs), | CHCH:
o “‘“"}1\ (CHz~ ) CH,CH;
2
0 ’cj‘q\ {CHa)z—n ) CH.CH:
28
281 >\,0,N CH~N" Y CH,CH:
A
>’O'N (CHa)a™~nN CH,CH;
282 )\ \ /
283 /u\ . \ D
2 - 3‘\ (CH2)6\N CH2CH2
2 ! \ ;
285 >\,O_N (CHae™nN ] CH,CHz
A
7,0_N (CHs™N ) CH,CH;
286 PN '

No. 228 Ci




237 tE3UONJ H CH2CH2 238 CN-NC H CH2CH2 239 EtONC H
CH2CH2 240 Me2HCCH2ONC H CH2CH2 241 CH2 CHCH2ONC H
CH2CH2 64 Es. R3 Rz Q No. 242 HON H CH2CH2 Et H
CHzCHz 243 iPr CH2CH2 244 H H CHzCHz 245
CH3SO2NH NC CH2CH( CH3) 2 CH2CH2 246 O N--/, 247 O N=C
CH2CH(CH3) 2 CH2CH2 CH2CH(CH3)2 CH2CH2 248 o N=' 249
CH2CH( CH3) 2 CH2CH2 250 CN- RE CH2CH(CH3) 2 CH2CH2 Me

CH2CH2 251 H 252 MeO " CH(CH3)2 CH2CH2 253 o0 jj

CH(CHB)2 CHRCH2 254 N CH(GHB)2 CHzCHz 255 o.
CH( CH3) 2 CH2CH2 HO _
Ex. R3 R;:, Q
No.
287 ék@ﬂ\m- CH(CH2): CH.CH:
288 O I’-— CH(CHs)2 CHCHa
OMe
N— CH(CH3)3 CH.CH-
289 .
WieO
Oie
290 ON" CH(CH:); CH,CH,
H
OMe
291 MeO N— CH(CH3): CH:CH;
H
MeC
N~ CH;CHz
292 i  CH(CHs):
MeO
CH,CH,
MeO—@“f:l" CHzCHgCHg, 2
293 .
- CH,CH.
CH,CH,CH ,CH,
294 N— 2 3
H
OMe )
295 MeO N— CH;J,CH;CHg CH2CH2
H
Q
296 (O:ON_ CH(CHa)2 CH,CH:
' H
Ohle
N— CH(CHs):2 CH,CH;
CF;
MeO
N— CHgCHzCH3 CH,CH;
298 @’ ’
MeO




256 ~ i N CH2CH(CH3) 2 CH2CH2 JS CH2CH2CH3 CH2CH2 257
R3 Rz No. 258 N CH2CH2CH3 CH2CH2 N 259

CH2CH2CH2CH3 CHzCHz N CH2CH2 260 CH2CH2CH2CH, O N

CH2CH2 261 /
CH2CH2 263 ; O-N CH2CH3 CH2CH2
O CH2CH3 CH2CH2 265 266 O |
CH2CH3 CH2CH2 267 ci

N 65, Ea.

J CH2CHzCHzCH;, 262 o. N CH2CHZCH2CH3

~i ON 264 CH2CH3 CH2CH2
CH2CH3 CH2CH2 110 N :
26850 - N CH2CH( CH3) 2 CH2CH2

Mc22NN 269 / o | J CH2CH2CH3 CH2CH2 270 ko- N1

CH2CH2CH3 CHzCHz 66 Es. R3 2 Q No.
Ex. R3 Rz Q
No. .
Ohie
209 Orgf O— ——
MeO
OMe
300 I:] - CHzCHzCH3 CH_‘; CHZ
H
MeO
301 £to I}IM CH: CH-CH; CH,;CH:
H
302 F-@—l}l—“ CH,CH,CH; CH-CH,
- H
MeQ
303 @.,ﬂ_ CH(CHa)2 CH-CH,
H
304 Meo—Q/NH CH,CH(CH:), CH,CH,
OMe
305 @NH CH,CH(CH;) CH->CH;
OCF,
306 NH CH(CHa), CH,CH;
(8]
307 é _ CH,CH;CHs CHLCH,
O
308 Ht‘\l\J/(N_ CH,CH(CHs); CH,CH,
N H
/NN CH(CHa), CH,CH,
309 CNY
N
310 C,?‘ﬁ— CH,CH,CHj CH,CH,
N H . -
311 ( BN CH,CH(CHs) CH,CHa
=N
312 PN CH(CHs) . CH,CHa




-0 N CH2CH2 271 CH3 272) \--O-N CH3 CH2CH2 o/\ CH3
- 0A CH2CHZ2NMe2 CH2CH2 CH2CH2 275
CMCH2NMe2 276 CH2CH2NMe2 CHzCHz 277 ¢ o-N CH2CH(CH3) 2

CH2CH2 273 |

~ 274

CH2CH2 MeO 278 |/

~0.

r o N CH2CH(CH3) 2 CH2CHz nmo.
(CH2)z--NN CH2CH2 279 10.N (CH2)z--N CH2CH2 280 281

>-0. N (CH2) 2- N3 CH2CH2 N (CH2) Z_ No CH2CH2 282

110. (CH2)6-N CH2CH2 N 283 1%J Ij LI o- (CH2)6-N3

CH2CH2 284 V >~0 (CH2)6--N CH2CH2 285 70.
CH2CHz N 286 67 Ea.

CH, CH2

(CH2) 6- N~
RER2 Q No. 287 0/ NH_ CH(CH3)?2
i CEns)

Ex. R e Q
No.
MeO
NN ) CH,CHa
313 </: NN CH,CH(CHz):
—N
H
’ 7
314 N YN~ CH(CHs3)2 CH.CH:
TN K CH,CH(CHa)z CH.CH:
315 /NN
=N
N CH.CH:
316 \——CI\?—NH CH,CH(CHa):
N L CH(CH:),
317 Z’;N\H‘\ CH,CH(CHs), CELCH,
N H
-~ CH CHZCHZ
318 e CH,CH:CH;
O\ O\ CH,CH;
319
O
\j\ CH:CHz
320 |
O
O
CH.CH;
321 O/”\ H
OH
CH.CH;
322 O/‘\ H
CH,CH,
323 O/\ H
X H
324 O/U\ CH,CH,
CH,CH,
w | (O ’
CH,CH,
326 O H
CH CH:CH,
327 (O CH(CHs):
H
O™ H CH.CHa
328




288 \ / N CH(CH3)2 CH2CH2

CH2CH,

Ove 289 \ /

N CH(CH3) z

HMO OOW 290 N CH(CH3)2 CH2CH2 H Ow

CH(CH3)2 CH2CH2 291 MeO N MeO 292 \ / H CH(CH3) 2
CH2CH2® H MeO 293 MO\ / N CH2CH2CH3 CH2CH2 H Owe
CH2CH, CH3 CH2CH2 294 N H OWe CH2CH2CH3 CH2CH2 295
Mo \ / NH OCHCH3)2 CHacH2 296 0\ / , H

Ex. R3 R?. Q
No.

B Ny CH:) CH,CH,
329 Oﬁ CH,CH(CH3)2 2
330 a_)h\l\ CH,CH(CHs), | CH:CH:

]
2 X CH,CH,CH; | CH:.CH:
331 MeO N NH 2202
H
S
332 QNJLNH CH,CH,CH; CH,CH;
H
i H CH,CH
CH,CH,CH; 2
333 MeOQ—N N -
H
0
e M CH,CH,CH,CH; | CHCH:
334 MeO N NH 2
H
O
335 @,N}LNH CH,CH,CH; CH,CH;
. y ‘
OMe O
336 QN " CH,CH:CHs CH.CH;
H
o}
CH,CH,CH:CH; | CHiCH
H
OMe O
338 @_N " CH,CEL,CHCH; | CH:CHa
H
(o]
339 @—N)LNH CH,CH(CHz), | CH:CH:
H
X CH,CH
CH,CH(CH:)2 ,CH,
340 MEO—Q—N NH -Z
H
OmMe®
341 @_N N CH,CH(CH;), | CHCH:
H
JOL Hs) '
CHCHCH: |  cpcrt
342 FO—N NH ,CHs
H
F e}
CH,CH
33 avas CH,CH(CH:): .CHy




Owve 297 N CH(CH3)2 CH2CH2 3 MeO 298 CH, CH2CH3
CH2CH2 H MO 68 Ex. R R2 Q No. Owe 299 / N + O-

CH2CH2 MeO O Owe 300 CH2CH2CH3 CH2CH2 O-H MO 301
EtO\ / N CH2CH2CH3 CH2CH2 H 302 F\ / N CH2CH2CH3

CH2CH2 H MeO 303 N CH(CH3)2 CH2CH2 304 Meo/ \ NH

CH2CH(CH3) 2 CH2CH2 QOwe 30

OCF3 306 / \ NH CH(CH3) 2

NH CH2CH( CH3) 2 CH2CH2
CH2 0 307 CH2CH2CH3

CH2CH?
Ex. R R’ Q
No.
F
s CH,CHs
344 @ N CH.CH(CHy: | CH:CH:
i CH-CH
345 @_ . CH,CH-CH; ,CHa
(o]
: LCH(CH;)2 CH.CH,
346 @_ K CH,CH(CH:)a
(@)
347 @-NJLNH CH,CH,CH,CH; | CHCHo
O
CHs CH,CH,
348 _Q_ﬁJLNH CH,CHy
F 0
CH,CH
349 @_ ) . CH,CH,CH; ,CH,
F
s CH
350 @, H CH,CH,CHs CH, :
F CH-CH
2 CH. 203
351 Q— NH CH,CH-CHs
F 0
JLNH CH,CH,CHs CH,CHa
352 _
CH
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General Procedure for Examples 1-3.

To a suspension of the diol intermediate I-1 (1 equivalent) in either the appropiiate

alcohol, or the appropriate alcohol with either methylene chloride or chloreform, at room

rature in a reaction tube was slowly added trifluoroacetic anhydride (1-2 equiv).

tempe
at room

The tube was flushed with nitrogen and sealed tightly. The mixture was stirred
°C* for 2-60 h and monitored for disappearance

temperature for 1-2 hours then heated to 80
ed to cool to room

of starting material by HPLC. Upon completion the reaction was allow

temperature, concentrated and worked up by either triturating the residue with ether or

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

reaction mixture with 2 snitable organic solvent. The solid product was purified by
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triturating with ether or by flash chromatography on silica gel using ethyl acetate or a

mixture of ethyl acetate and hexane.

Example 1. white solid "H NMR (DMSO-d): 8 0.87 (1, 61), 1.50 (m. 4K, 1.93 (m, 2FD),
2D, 4.73 (m, 3H), 4.89 (s, 2E), 737 (m, 2H). 748 (m,
9.47 (d, 1H); MS (mfe) 469 (M + 1).

3.46 (m, 2H), 4.52 (s, 2H), 4.62 (s,
11, 7.66 (m, 2H), 7.91 (5. 1H), 8.54 (s, 1H).

Example 2. "H NMR (DMSO-dq): 8 0.89 (d, 6H), 1.47 (m, 2H), 1.70 (m, 1H), 1.96 (m,
2ED), 3.52 (m, 4H), 4.56 (s, 2H), 4.64 (s, 2D, 477 (m, 21, 4.93 (s, 2H), 7.40 (m, 2H),
7.51 (d, 1H), 7.69 (m, 2E), 7.94 (s, 1H), 8.58 (5, 1H), 948 (d. 1H); MS (m/e) 469 M+

Na).

Example 3. 11 NMR (DMSO-dg): & 1.51 (m, 2H), 1.98 (m, 4H), 3.52 (m, 2H), 3.67 (m,

1H), 3.84 (m, 2H), 4.58 (s, 2H), 4.73 (s, 2H), 4.79 (m, 4H), 4.95 (s, 2H), 7.28-7.48 (m,

2H), 7.54 (4, 1H), 7.67-7.80 (m, 2H), 7.96 (s, 1H), 7.60 (s, 1H), 9.51 (d, 1H); MS (ESI):

mle 505 (M+Na)".

General method for Examples 4-6
To a well-stizred suspension of intermediate diof I-1 (0.150 g, 0.37 mmol) in 7 mL

of methylene chloride were added sequentially triflucroacetic anhydride (0.395 g, 1.88

1.5 mmol) at 5 °C and under argon

mamol) and N-methyl morpholine (0.152 g,
mperature for 3 h and

atmosphere. The resulted suspension was further stirred at room 1€

the low boiling solvents were removed under vacuum. The solid was suspended in 70 mL

of acetonitrile and the excess amine or amide was added then refluxed for 18 h and

acetonitrile was removed under vacuum. The crude material was dissolved in a mixture of

THE and MeOH (#:1 ratio, 7 mL) and treated with 10 mL of 0.5 M solution of NaOMe in

MeOH. The reaction mixture was stirred at room temperature for 1 h and the low boiling

solvents were removed under vacuam and the reaction mixture was quenched with water.

The solid was filtered, washed with water and dried to provide the crude solid. The crude

material was purified by silica gel column chromatography using 5% MeOH in methylene

chloride to obtain pure product.
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Example 4. "HNMR (CD3),SO &: 1.86-1.99 (m, 2H), 2.0-2.46 (m,m, 4H), 3.15 (¢, 2H).
3.35.3.47 (m, 2H), 4.45-4.52 (m, 4H), 4.71-4.73 (m. 2H), 4.88 (s, 2H), 7.30-7.41 (m. 3H).
7.62-7.69 (m, 2H), 7.82 (s, 1H), 8.55 (s, 1H), 9.46 (d, 1H); MS: m/e 466 (M+1).

Example 5. "H NMR (CD3)»SO &: 1.68 (br s, 4H), 1.90-1.92 (m, 2H), 2.11-2.14 (m, 2H),
3.09-3.22 (m, 2H), 3.40-3.47 (m, 2H), 4.50 (s, LH), 4.65-4.74 (m. 4H), 4.87 (s, 2H), 7.32-
7.41 (m, 35D, 7.61-7.68 (m, 2H), 7.81 (s, 1H), 8.53 (s, 1ED), 9.46 (d, 1H); MS: m/e 480

(M+1).

Example 6. 'H NMR (CD3),SO 8: 1.91-193 (m. 2H), 3.42-3.46 (m, 2H), 4.50 (s, 2H),
4.60-4.74 (m, 2H), 4.88 (s, 2H), 5.70 (s, 2H), 7.32-7:41 (m, 2H), 7.57-7.63 (m, 2K, 7.73
(d, 16, 8.14 (s, 1H), 8.59 (s, 1H), 9.26 (5, 1H), 946 (4, 11D, 10.76 (S, 1H).

Example 7. To 2 stirred solution of ethanolamine (43.9 uL, 0.729 mmol) in THF (4 mL}

was added sodium hydride (17.5 mg, 0.729 mmol)-at room temperature under nitrogen.

The reaction mixture stirred for 1 hour and a solution of ester intermediate I-2 (1 66 mg,

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

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

washed with water and brine. The organic phase was dried over magnesium sulfate,
filtered, and concentrated in vacuo 1o 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

mmol) was slowly added dropwise. The mixture became red-orange in color and was

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

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

precipitaée which formed and was collected by filtration and purified by preparative TLC

on silica gel using 10% methanol/ chloroform to give a yellowish-tan solid (10.3 mg, 10%
yield). 'H NMR (DMSO-dg): 82.85 (m, 2H), 3.03 (t, 2H), 3.82 (s, 3H), 4.00 (¢, ZH), 445
(t, 2H), 4.84 (s, 2H), 6.83 (d, 11D, 8.00 (d, 1H), 8.19 (d, 1H), 8.39 (s, 1H), 11.91 (s, 1H);

MS (ESD: m/e 424 V+1).
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mo intermediate I-3 (0.224 g}, ethy] acrylate (170 uL), Pd(Ilacetate (3.5

Example 8. 3-bro
hine (18.6 mg), and TEA (0.3 mL) in dry DMF (3.2 mL) were heated

mg), tri(O)tolylphosp
to 90 °C for 21 h. The grey colored powder
methylene chloride (15 mL), washed with 2

Evaporation of the solvent gave a dark brown gur, trituratin
(120 mg) was mixed with 60 uL.

that formed was coltected and diluted with
% citric acid and NaCl solution and dried.

g gave an orange solid. 'H

NMR showed the product. The vinyl ester intermediate

of hydrazine, in 200 uL of ethanol and heated to 70 °C for 3 h. The brown gum obtained

was diluted with ethyl acetate. A dark colored gum that seitled out was discarded. The

ethyl acetate solution was evaporated and a foamy solid was obtained. The HPLC showed
the presence of 60% product; MS m/e 453 (M+1)".
Example 9.

0.00353 mol) in

Step A. To a stirred suspension of aluminum chloride (0.47 g,

1,2-dichloroethane (5 mL) was added 3-carbomethoxypropiony1 chloride (0.43 mlL,

0.00353 moi). The reaction gfac_iually became homogeneous. A suspension of

intermediate I-4 (0.5g, 0.00141 mol) was added to the mixture. The orange reaction

heated to reflux overnight. The mixture was cooled to room temperature and

jce and concentrated HC] was added. The mixture stirred for 30 min. and the

rixture was

poured over
solid was collected by filtration (0.52 g, 79% yield).

Step B. To astirred solution of the product from step A (40 mg, 0.08 mmol) in

DMF (5 mL) under nitrogen wés added hydrazine (11.7 mL, 0.242 mmol). The mixture

ated to reflux overnight and monitored for disappearance of starting material by

and concentrated in vacuo

was he
HPLC. The reaction mixture was cooled to room temperature
to an oil. The product was purified by preparative HPLC to give the product as atan solid
(22% yield). ' NMR (DMSO-de): 6 2.86 (m,2H), 3.02 (m, 2H), 3.14 (t, 2H), 341 (,
21D, 3.82 (s, 3H), 4.85 (s, 2H), 6.85 (d, 1H), 6.91 (s, 1H), 7.59 (d, 1H), 7.94 (d, 1H), 8.19

(d, 1H), 826 (5, 1H), 8.34 (s, 1H), 10.86 (s, 1H), 11.78 (s, 1H); MS (ESI): m/e 451

(M+1)*.

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

dissolved in DMF (3 mL) was placed in a sealed glass reaction tube. Methy
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(35.4 uL, 0.666 mmo}) was added to the reaction mixture and the tube was sealed and

heated to 80 °C for 96 h. The mixture was cooled to room temperature and the solvent

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

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

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

yield). 'HNMR (DMSO-dg): & 2.50 (t, 2H), 2.86 (m, 2H), 3.03 (m, 2H), 3.17 (1, 2H),
3.37 (s, 3H), 3.82 (s, 3H), 4.86 (s, 2H), 6.83 (d, 1H), 6.91 (s, 1H), 7.60 (d, 1H). 7.98 (d,
1H), 8.19 (d, 1H), 8.27 (s, IH), 8.41 (s, 1), 11.8 (s, 1H); MS (ESI): mle 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 for 48 h. The reaction solvent was

removed in vacuo leaving 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-de): & 2.56 (dd, 2K, 2.85 (dd, 2H), 3.02 (dd, 2H),
3.16 (dd, 2H), 3.67 (dd, 2H), 3.85 (dd, 2K, 3.82 (s, 3H), 4.69 (¢, 1H), 4.86 (5, 29H), 6.83
(d, 15D, 6.91 (s, 1H), 7.61 (d, 1H), 7.99 (4, 1F), 8.20 (d, 1H), 8.26 (s, 1H), 8.41 (s, 1H),
11.79 (s, 1H); MS (BESD: m/e 495 (M+1)".

Synthesis of aidehy‘dc intermediate I-5.

To a suspension of the indenocarbazole intermediate I-40 (8.0 g, 0.258 mol) in

acetonitrile (300 mL) at room temperature under nitrogen was added ethyl acrylate (4.19
mL, 0.387 mol) followed by 1,8-diazabicyclo{5 .4.0Jundec-7-ene (DBU) (1.93mL, 0.013
mol). After addition of DBU, the reaction changed colors from orange o green. The

reaction mixture was heated to reflux overnight. The mixture remained heterogeneous

throughout the course of the reaction and became dark in color. A small aliquot was

removed after 18 h and the solid was collected by filtration. 'H NMR of the sample

showed o starting material remaining. The reaction mixture was cooled to room

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

with cold acetonitrile and dried in vacuo at 55 °C to yield a light orange solid (5.4 g, 78%
yield). 'H NMR (DMSO-dg): 8 9.72 (1, 3H, J = 6. 8), 2.87 (m, 2H), 3.89 (g, 2H, I = 6.8),
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- N () General Procedure for Exanples 1-3. To a
suspension of the diol internmediate I-1 (1 equivalent)
in either the appropriate alcohol, or the appropriate
al cohol with either nethylegg 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
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di : : _
H%S&%pggﬁgggg ﬁse lﬁg gﬁ{jla(g%h_\?\,gsﬂg?%gmg “{é}g sgﬂggiﬁuspdm?gn of the ester
iheRREdiat troey, 26 8naaol) aad e,di-d:aqh@brmptkgdngbyigghere(%gﬁ &t A48 mmol) in

ctriturating the residye with aati .
s e e st s

(BE? o s&AuGTonf (§ 8Mdii€on in methylene chloride). After 4.5 h of reaction at room

temperature, the reaction was guenched with aqueous 2N HC} (150 mL) and methylene

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

amount of 2N HCI (350 mL) and z-butylmethyl methy] ether (200 mL) was added. The

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

with ¢-butylmethyl methylether. The crude material was suspended in a mixture of ethyl

acetate (125 ml.) and tetrahydrofuran
ith cold ethyl acetate to obtain 8.4 g of aldehyde. (79% yield).

2H), 4.65 (s, 2H), 4.92-5.08

(125 mL) and stirred for 14 h at room temperature

then filtered and washed w
I'H NMR: (DMSO-de) 5: 0.98 (¢, 3H), 2.92 (1, 2H), 3.88 (q,
(m, 4H), 7.25-7.45 (m, 2H), 7.75 (d, 1H), 7.85 (d,1H), 8.05 (d, 1H), 8.52 (s, 1H), 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 12-28.

A mixtare 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,
Dean-Stark apparatus for 2

pyrrolidinone (3 mL) and toluene (25 mL) was refluxed using

days and under argon atmosphere. The reaction mixture was fi
he oily liquid was quenched with

itered, washed with 1-

methyl-2—pyrr01idinone and THF then concentrated. T

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

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

pure products. The product (1 mmol) was dissolved in THF (4 mL) and was added lithium

borohydride (5 mmol) (1M solution in THE) at 0 °C then stirred at room ternperature for

14 h. The reaction was quenched with aqueous NaHCO; solution and extracted with ethyl

acetate (3 X 20 mL). The combined organic layers were washed with brine, dried and

concentrated to yield the crude product, which was purified by silica gel column

chromatography to provide pure product.



reaction mxture with a suitable organic solvent The
solid product was purified by 8 triturating with
ether or by flash chromat ography on silica gel using
ethyl acetate or a mxture of et hyl acetate and
hexane. Exanple 1. white solid 'H NVR (DVSO-d6): 8
0.87 (t, 6H), 1.50 (m 4H), .93 (m 2H), 3.46 (m
2H), 4.52 (s, 211), 4.62 (s, 21-D, 4.73 (m 3H), 4.89
(s, 21-1), 737 (m 2H). 7.48 (m 1H), 7.66 (m 2H),
7.91 (s, 1H), 8.54 (s, 1H), 9-47 (d, 1H); M5 (me) 469
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Na) . Exanple 3. 'H NVR (DVMBO-dQ: 8 1.51 (m 2H),

CMGB-(m 4H), 3.52 (m 2H), 3.67 (m 111), 3.84 (m
2H), 4.58 (s, 211), 4.73 (s, 2IT), 479(m 4H), 4.95
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{s- 1), 9,68 &) 180), V6878, )ZH) 1.9 (sl EDo§-57vis: h§H)- s (4 1 e
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H#Pbr-de (0.395 g, 1.88 mml) and N-nethyl
nor pholine (0.152 g, 1.5 mml) at 5 C and under argon

at nosphere. The resulte u r .
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ﬁaf@rr}va(%rll noved under vacuum The crude

sso ‘'ved in a mxture of THE and MeOH

(1:1 ratio, 7 m-) and treated with 10 nL of 0.5 M
solutio »b 8.41-3.53
Sepmmiets o PR RAD A T1o1 08 (RRGED ARodTL b heartR
Qi 082507 URILES), WSS s, BBV 19 6oy 2Ka ditis- 2H0: & We(; 1H),
reacti on mxture I d,
s (A n T O DG o P S35 D, 8 35, 8, 0651
h@f MBHQ@AL@C@MQ) The crude material was purified by

ica gel colum chromatography using 5% MeOH in
met hyl ene chloride to obtain pure product. 86 '
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Example 17: MS m/e 487 :
Example 18: MS m/e 609 (M+1).
E};ample 19: MS m/e 567 (M+1).
Example 20: MS m/e 511 (M+1).
Example 21: MS m/e 557 (M+1).
Example 22: MS m/e 515 (M+1)-
Example 23: MS m/e 539 M+1).
Example 24: MS m/e 497 (M+1).
Example 25: MS m/e 515 (M+1).
Example 26: MS m/e 473 (M+1).



3.35-3.47 (m 2H), 4.45-4.52 (in, 4H), 4.71-4.73 (m

2H), 4.88 (s, 2H). 7.30-7.41 (in. 3H), 7.62-7.69 (m
2H), 7.82 (s, 1H), 8.55 (s, 1H), 9.46 (d, 1H); Ms: nfe
466 (Mtl). Exanple 5. "H NWMR (CD3)2SO S: 1.68 (br s,
4H), 1.90-1.92 (m 2H), 2.11-2.14 (in, 2H), 3.09-3.22
(m 2H), 3.40-3.47 (in, 2H§ 4.50 (s, 1H), 4.65-4.74
(in, 4H), 4.87 (s, 2H), 7.3b- 7.41 (m 31-1),

7.61-7.68 (in, 2H), 7.81 (s, 1H), 8.53 (s, 1H), 9.46

(d, 1H); Ms: me 480 (Mtl). Exanple 6. 'H NWR
(CD3)2SO S: 1.91-193 (m 2H), 3.42-3.46 (in, 2H), 4.50
Effapl@p: MS s/eetllAM)(m 2H), 4.88 (s, 2H), 5.70 (s,

2H), 7,32-7.,4 H, 7.57-7.63 (m 2H), 7.73 (d,
E&qq}lale%&ﬁsf%?‘blﬁ»@“é: 59 (s, 1H), 9.26 (s, 1H), 9.46

(d, 1H), 10.76 (S, 1H). Exanple 7. To a stirred 20
- solution of ethanol anne : in Byryd@: (o)) was apdeE O-
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di ssolved in nethylene chloride and cooled to O Cin
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Example 31. To 2 stirred solution of intermediate I-8 (3.46 g, 7.1 mmol) in DMF (30 mL.)

under nitrogen was added vinyl tributyltin (3.11 mL, 0.0113 mol) and |
-palladium (0.49 g, 0.00071 mol}. The mixture was
itered through celite and

dichlorobis(triphenylphosphine)
heated at reflux overnight then cooled to roomn temperature, fi

concentrated in vacuo to a dark oil. This oil was triturated with ether and the resulting



showed the product. The vinyl ester internediate (120
nmg) was mxed with 60 uL NMR of hydrazine, in 200 uL
of ethanol and heated to 70 C for 3 h. The brown gum
obtained was diluted with ethyl acetate. A dark
colored gumthat settled out was discarded. The ethyl
acetate sol ution was evapor gt ed and a foany solid was
obt ai ned. The HPLC showed *Tthe presence of 60%
product; M5 me 453 (Mtl)'. Exanple 9. Step A To a
stirred suspension of alum num chloride (0.47 g,

e
' e ield).
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0 roomtenperature and the sol vent
saf (MNaCtuo | eaving a yellow oil. Water was added
to the oil and a precipitate forned that was

collected by filtration. The solid was 5 ri L?gd %.H )
FREAPRIRL Ty e sifikdd susfensiomobypaptiyn Qmoxgc}q(?- Bykl® BENY de
dﬁtlorggtlgz’[n{e (g Q'AIL Eltorfogxrn%ﬁlﬁ)ergt'u}éeunﬁelt Afo s vi4 aldet-
oxabicyclo[3.1.0}hexane—2,4—dione (0.1% g, 1.76 mmol} in 1,2-dichloroethane (3 mL).

The mixture gradually became hornogencous and a suspension of 14 (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 °C for an additional hour. The

mixture was poured over ice and concentrated HC1 was added. The resulting precipitate

was collected by filtration and purified by preparative TLC chromatography on silica gel

- - . 1
using 10% methanol/chloroform 0 give a yellowish-tan solid (70% yield). HNMR

(DMSO0-dg): & 1.24 (m, 1H), 1.58 (m, 1H), 2.31 (m, 1H), 2.41 (m, 1H), 2.86 (m, 2H), 3.03



yield). tH NWR (DV5O-d6): 8 2.50 (t, 2H), 2.86 (m
2H), 3.03 (m 2H), 3.17 (t, 2H), 3.37 (s, 3H), 3.82
(s, 3H), 4.86 (s, 2H), 6.53 (d, 111), 6.91 (s, 1H),
7.60 (d, 1H), 7.98 (d, 1H), 8.19 (d, 1H), 8.27 (s,
1H), 8.41 (s, 1H), 11.8 (s, 1H); M5 (ESI): me 465
(M+1l)'. Exanple 11. This c ound was prepared by a
simlar nethod in Exanple 97using the ester fromstep
A (110 ng, 0.259 nmmol) and 2-hydroxyet hyl hydrazi ne
(52.6 uL, 0.777 mmol). The reaction m xture was

heated to 100 C for 48 h. The reagti S.
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381 M ESTR% henpadlXo reflux overnight. The mixture
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reaction at room tenperature, the reaction was

enched with aqueous 2N 1 .
E?:l;mple 40: Avgproximgtlély 4% mg of lE_}(ICI'cungglrs §& w%:gur?éaqopﬁhgﬁbﬁfr@ @nd then

heated to reflux for two hours with 40 mg potassium carbonate in 50 ml. methanol:water

¢25:1). The solution was concentrated to approximately 5 mL. 10 ml water was added

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

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

NMR (DMSO-de) 5 9.55 (4, 1H), 8.6 (s, 1H), 7.95 (s, 1H), 7.6-7.75 (m, 3H), 7.35-7.5 (m,



chloride and tol uene were renoved under vacuum To the
crude residue, an additional anount of 2N HC (350

nm.) and t-butyl methyl nethyl ether (200 rnL) was
-added. The resulted suspension was further stirred at .
roomtenperature for 14 h and filtered, washed wth
t-butyl met hyl nmethylether. The crude material was
suspended in a m xture of é?hyl acetate (125 nmL) and
tetrahydrofuran (125 nL) and stirred for 14 h at room
tenperature then filtered and washed with cold et hyl

tate to obt 8.4 g of al dehyd
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(hendhydritle (5 mml) (IMsolution in THF) at 0 C then
stirred at roomtenperature for 14 h. The reactl on
was quenched wi th aqueous NaHCO3 sol uti on § 1e 41 usin

ERuhplad?.athisdnposnd yas p@p@%#@h% spmye BEnT §5 EIENP &

conmbi ned Q @HV\@;)I M2 HNe), S41(18h s),

bR NGO F Al ot (U SO

7Waa Hpwh) 7. 5RAEDs), B8(IES) @Ssé%egﬁiﬁ d%ﬁ?‘o()d‘r g@‘?ﬁ‘p@ Lrpen
0 Ex 12: 'H NWR

prow fg@?ﬁgf‘%g%%ﬁﬁl(m 2H)anp3e42 3.55 (m 2H), 3.95

(t 2H), 4.12 (t, 2H), 4.51 (s, 2H), 4.65-4.80 (m

Egi-q;llply 4@5’Eo7mt,z§n?tﬁ?l_l% Eﬂ'? (?(3) r%@ 1(1??0[1}_ }_g m’ié “gasé Qc(ﬁié:ﬁ Palladivm
%.(ré)%dé g ni%)@nd ofle dfop(df codckiratedVBChi ‘Ehe reaofipn n(lm.qs was

hgdm@ngte@ on eﬁﬁll;lgggh{;atué D&i Po)r iiﬁn% %% %%tglist(vms rglﬁé\)ed by

Vi 6B 4v &id. Aid) obtaAngowgsdritupaipd with
ﬁ@:%\ n?’n@tﬁe%&%er@éé%ogn&at infva ([mzs i@% g a(sslnil)w

efhels Oallec® apidiirigr MS m/ 69%96(@4“1%%0, 8.55 (s, 1H), 9.48
(d, 1H; MS ne

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

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

Example 45. This compound was pfcpared from Example 44 by hydrogenation over

palladium on carbon. MS m/e 452 oD



455 (Mtrl). Exanple 14: "H NVR, (DVMSO-d6) 5: 0.80 (s,
3H), 1.28 (s, 3H), 1.97-2.33 (m 2H), 3.40- 3.52 (m
21), 3.69-3.76 (d,d 411), 4.55 (s, 2H), 4.7311.77 (m
2H), 4.93 (s, 211), 5.62 (s, 111), 7.35-7.45 (m 2H),
7.62-7.68 (m 2H), 7.74 (d, 1H, 8.01 (s, 1H), 8.51
(s, 1H), 9.51 (d, 111); MSyqme 483 (M+rl). Exanple
15:" HNWVR, (DWVSO-d6) 5:1.19-1.38 (4xd, 6H), 1.96-1.99
(m 2H), 3.41-3.53 (m 2H), 3.82-3.87 (m 211), 4.55
(s, 2H), 4.72-4.79 (m 2H), 4.94 (s, 2H), 6.10 (s,

1H), 7.35-7.44 (m .21-1), 7.61: 2H) e afordGiaked,
Fixhiiple 45-45owqre prepipd figrell L:L%l ‘?}7‘5%%‘]?&‘?9&? i#ithe 3 4 Friate!
eigf%oﬁl/’gl% ((M+l). Exanple 16: Ms me 529 (Mtl). Exanple

me 487 (M+l). Exanple 18: M5 nie 609 (M1l).
@&ﬁw@.mmswﬂm (Mr1l). Exanple 20: MB mie 511

. anpl . me 557 (M+l). Exanple 22: M
%@P&@-%@.ﬁo@gﬁe 23: MB me 539 (Ml). Exanpl e
%ia'm MBigTh@ AR BSO IBMEY)*. Exanple 25 MB mie 515 (Mrl).

ar?ple 26: M me 473 (M+l). 91 Exanple 27: Ms nle

BampleP1) . Exanple 28: M5 me 497 (Mrl). Exanple 29. ...
;g)i & AL d'%&gl-am&d(samsiomomzmgqiiyteilﬁw-ﬁg-gih%fftf%f%m a

was added 0- ~ ded
dixbee anyaebYERPEFRRoRY T T B3 PalYieae P e ! 6 3g5 ™ *
Sgng’/rlge l‘lﬁ?lé’ﬁ%l‘_)’th%%ﬂe@'gp @apd 6 afinolpa catabit ethoudf {00 C

e reactli on was .concentrat i
sidinebylamino)pysidine (0.2 2} #rd %P%ﬂﬂ@?g%%? Lk, 29.84AGY nt room

at 80 C. A]fg-é » ll\%/ﬁi QN inZempdyEicde, BeT@(ctiod wasuenched with water
S),

‘BTN : 7I§111, sy 0 7.89(111,  d). 7. 1 .
(50741 drdd theljethilong (;mpgides%vgs rggngﬁ% iifler \df%c:uugis.%’%é %(ih"Hd’wéS%f’ﬂt 4,

"gésgéf ‘#Pl Wﬁ%} 3ﬂ§‘_4 dg%gi %31}?0\'%)5 protiubB@ Bld, 90 yicld). SE MR, EMS0-ds)

P T9( 211 _
e or W sl 014086 20
am no_ et byl Jont eerPdi @, fay 862Qs, M8, 5104, oHRl ) was

Sed?e’ 4
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 g, 12.19 mmo!) in a mixture of methylene
9.11 mmol), (1

chloride (42 ml) and toluene (5 mL) was added tin(IV) chloride (2.37 g,
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 t?le reaction at room
temperature with aqueous IN HC1 (25 mL). Methylene chloride was removed under

vacuum and the aqueous layer was triturated with z-butylmethyl methyl ether (30 mL) at

room temperature for 14 h. The solid was filtered, washed with water and z-butylmethyl
methy] ether then dried to obtain the crude product, which w
butylmethyl methy! ether (20 mL) to afford product, (0.43 g,
(DMSO-de) *8: 2.00 (s, 3H), 9.15-2.27 (m, 2H), 4.10-4.16 (m, 2H), 4.48 (s, 2H), 4.76-4.90
(m, 2H), 4.95 (s, 2H), 7.33-7.45 (m, 2H), 7.64 (4, 11D, 7.89 (d, 1H), 8.04 (d, 1H), 8.51 (s,

1H), 8.64 (s, 1H), 9.51 (d, 1H), 10.11 (s, 1H); MS: mle 439 (M+1).
| g, 1.6 mmol), N-

as triturated with #-
81% yield,). 'HNMR,

Step C: A mixture of the product from step B (0.7

methylhydroxylamine. HCI (1.06 g, 12.7 mmol), and sodium carbonate (1.18 g, ;1.1
°C for 18h. The reaction

mmol) in 1-methyl-2-pyrrolidinone (13 mL) was heated to 80



stirred solution of 10.65 sl cyanogen bromi de (0.11
mol) in dry ether (InL) at -20 C containing

anhydr ous sodi um carbonate (23 ng, 0.22 mol, 2eq).
The m xture is stirred for 2 hours then allowed to
warmto 0C, and excess cyanogen brom de and sodi um
carbonate were then added. gfhe reaction was allowed to
warmto roomtenperature with .stirring overni ght and
t hen concentrated. The residue was dissolved in ethyl
acetate, washed wth water and brine, dried over

magnesi um sul fate, filtered and evapar, d whbBltered, washed
waaqqehehedaritiavgerdf0 &) F‘WOBW,C‘“QE@B%%%@ o%ﬂs Nir caerge ol

8 | (DMSO-ge) O: 2.01
A T e A e i

' [ 1)
f bl @085 ,tzaj),rﬂ.srz;(sp?w)dadﬂ—f&x@rl n&,ggﬁ-cde%tl b ég?r[@dj‘l)agrﬁjwan
_(Sf %t(heqﬁ)i%%l%e tri %Eg); gtég% %@hﬂq} hew.q, 199! 4.ectsettinBdl (d,
21y, 4. (s - BRES N 1H ’s), 7.9% , ,
H}I% 19,16 Es71ﬁ)2©£bL95® &, YHEGW(/IM;!?? 45’)73@5*(1%( 1?1
11y 5%@3)1(‘?11 g

. Sy, 6.75(111, d), 4. A cetate
s), Stp mmm,tusrz;ggtpe Hr_o(gg(téﬂr,l gtasé@%gg?'%i?ﬂ” né&igHhcetat

Y 1} e allyl
(4?@@%&5'%‘?%%@%&{&%& (b i A8 (H6d tocBOOKE a0tk andghe 2y

1. To a stirred sol utign 74 ml) and
adebltewaetnmied indgr YRuus. Fhe qqaguqmqs)qu]c?]c%ﬁhgrtlt? ggteﬁ{) ) an

g Yo grg%{te%gcg 0 0% A ARCry b lacibd ioyprbyile the (@2 prodpet, which

wilt Glthiaiea mi'sl(dwﬂxpnen@nbmgmﬁlm)(h Bl p%giaw(e?;eﬁ oLy o
0.00071 nol,) . Xt et .
fugnigh ﬁi’(@tﬂglg f‘%ﬁ &913%?% (ﬁ%‘gﬁ;&%ﬁﬁﬁ MBSm/ehst @13t ref | ux

o'roomtenperature, filtered
t hrough celite and concentrated in vacua to a dark

il. Thi i1 trit. | 139 nirhel) i
e B oA R R O ot
/

e -8R Ranq MAITyBH 0 gaded hyetiomokit bingwnigdPS 819 Hig™ AEXEHE,
et

| acetate (1:1) th hyl 08cdistovdlyy Ehe
lﬁhy%]hp W%%‘l‘f’%f("f’ﬁc trgt’eg %3‘% %I/l%l/aeﬂlng)%&&ﬁl\%stﬁergvaégl 8@e shbvdly e

( ): m 5
S{}Mg%%s ity FrasHeli i@ dictinf ettiepandodriedip proyids TP é.Szig&ﬁ{g'
. nmmol) in THE (10 nlL) at room tenperature under
5Bt yiddk WS Bdd¥d 1dsni um t et roxi de 8.55 nl, 0.855
mmol, 0.1 Msolution) and pyridine (0.55 nL; 6.84

mol ). The reaction mxture was t] 64 1
Bemplersat uy mixgve phithg RrodustfEom &P G %’-‘%A‘gégg? ﬁ{ft“’{el Wt ol

h

t hyl ene_chl of i de  agrs yesbRanviet (b raigues bsatebi 1o C for 14
a’bniﬁ%fy%glnafeg 1ér%Putl on. ~The organi.c phase ' 5
bRt s femoucd Wider EICEHT 230 &eﬁﬁ%é’ﬁ?ar@fﬁ%;j“ﬁ\z )§§§ Elhca
to el l ow sol | ' pud bloded (Y50 £,d9% yield). The
ge‘rﬁﬂgli%‘t gﬁ?‘ﬁ?fﬂ#ﬂ %lﬂ' S F%@a&gg?qut 0 1gjiove a yell o aﬁ&gré' Hmonia
pfBud s suifidofiie begiahydrafiBranE(@oyL) ?f‘ &ggﬁ‘é \gkﬁr;ﬁ*m: e
stirred suspensi.q t FEmovad hibderivamium gl the
(b%ﬁ%éﬂ’@n?‘%at%ﬁf’smag f‘gr?geﬂg’h?[, 1:?I'eghléuz;rlbonyI ar i dazol e 4. 5
kiR nPatdFhl whs %ﬁﬁeﬂmlsi)ica FHeolunaudropHOFRRY P & rogu

eated at reflux ’?V(?\}inf ght then cooled to room
g s @rdeld: MS: pHe479 (M+1)-

General procedure for Examples 52-53. |
A mixture of phenol intermediate i-14 (0.05 mmol.), isocyanate (0.05 mmol),

cesium hydrogen carbonate (0.5 mg) and tetrahydrofuran (0.5 L} was stirred at room

temperature for 1 day. The solvent was evaporated and the residue stirred for 8 hours with



sol vent was renoved in vacuo 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 gel using 5% nethanol/
chloroformto give alight tan solid (25%yield). '"H
NVR (DVMBO-d6): S 2.73 (m gj;) 3.25 (m 4H), 3.82 (s,
3H), 3.85 (m 2H), 4.35 (s, 2H), 4.64 (t, 11-1), 4.75
(s, 2H), 4.94 (t, 1H), 6.11 (t, 1H), 6.82 (d, 1H,

6.89 (s, 1H), 7.15 (d, 3H), 7.63 (d, 1H, 7.82 (d,
IH) 7.90 (d, 1H, 8.12 (s, 111), 8. 46
e&@h&e‘ca&ﬂﬁlﬁi BYHCL (Wela)hyl agee pRAQEPVEd "ﬁB?Mdi’?za“d%zag“:’“
stirred sus en |o I fri tdRitedOvii3neghand the
saivEipy wiah decaste oroéfc;at @ﬁg&?}gg?ﬁ? at room

SARELATHES under nitrogen was added 3-
oxabi cycl o[ 3. 1. 0] hexane- 2, 4-dione (0.19 g, 1.76 nnDI)
in 1,2-dichl oroet hane (3 m.). The m xture gradual

%‘ecagﬁmﬂ% A ﬂll ¥5 U RIS (VS E6F del L6 6 gg) 5%4 (s, LH),
STT@(drETﬂ):mS@rﬁt Irﬂr‘]I%t7’Lﬁ'9e(S’:/ﬁ'9 ﬁrégf%ﬂ?iﬁ %‘g(ngtf{)oﬁ rﬁi‘lgﬂ?@ 119 (m,

HiwdS1 (d, 6H)-
Aggékégﬁiﬁa&;@dgg”t ot @Hr)c(a%i??;ﬂrfm?nﬂftﬁ 5% The

m xture continued to be heated at 60 C for an

addi gﬁﬁ h (M!jrq) ggzﬁgm( (?M\@@ dp)olul réIc(s OB 8.8 6. Bk 8-30 (&,
a r 4
M@SS cotd, s, eJOBT:(y N 15300, AR D STk e D B 158, 6.6
ﬁé?%%gﬁlaﬁ chlrﬁ_gﬁgr 8€gﬂpﬁ¥) QQg%dj |2]I—Qa4 geld, 1% B319g (¢, 2H).

give a ye | owi sh-tan solid
igﬂé%zmelgi(d GH)NVR (DVBO-d6): a 1.24 (m 111), 1.58
(i'm, 111), 2/31 (m 111), 2.41 (m 1H) 2.86 (m 2H).
3.03 93 (m 2H), 3.82 (s, 3H), 4.86
E%)é%e 6 oP2nis intdriediate. I615: (Tb a disjed sgspfggsl?rdof b_[}_?ixE?—mtcrgleé‘ate 1-8

1H), 8.45 5
g st BORNE (ARG i S o
ariso g %Qwrédlﬁﬁéiglgi Aha m@emylzehzfm@tcﬁéh%s e 5 Feaction
3fhe

I washaateddg T 9r+18r[£§1 oéé%@é}%% % )n?re 3 Mstion
s%%rlxemas 5800 iR vaBio. e é(Eﬁl was digselvBO B gt gyc;atgﬁ%»ﬁpsged with

d d b -
sodtrCEaboToe, %&w@ingg%%g$g §s%%g?gg@%%2m@,m

s@i’gtn‘pt#l?erdgandzgfh&nﬁﬁt@mmw thp aroddetd§.44 b aﬂ%@]@roduct (2.28

4 B3l xixmm') evad pRcgdm ;')As\d?lgr?k tu%)er: !11%}1 Q wltlsl Id%c%?oroﬁﬁn%ﬁ{aﬁo%ne

0.3 mmol), triethylamine (1 mlL) and 2-methoxyethanol (100 mL).
dto 150 °C. After4h,

palladium (210 mg,
Carbon monoxide was added and the tube was sealed and heate

additional carbon monoxide was added and the mixture continued to be heated. This was

repeated one more time. After a total reaction time of 24 h, the mixture was cooled to

room temperature and filtered through celite. The celite was washed with THF and the

filtrate concentrated in vacuo. The solid was purified by flash chromatography on silica

gel to give product.
Preparation of acid: To 2 stirred solution of ester (1
equiv.) in one portion. The reaction mixture was heated

equiv.) at room temperature

was added lithium hydroxide (3

tat
to 60 °C for 48 h. The mixture was cooled to room temperature, diluted with ethyl acetate,



Exanple 39: Brono internediate 1-9 (68 ng, 0.139
mmol ), tributyl stannyl di oxene (104 ny, 0.277 mmol),
and bi s(triphenyl phosphi ne) pal | adi um di chl ori de (5 ng)
were conbined in 2 nL anhydrous N, N-di net hyl f or mam de
and heated at 80 C for 16 h. The m xture was
concentrated onto 700 ny S|g|ca and applied to a bed
of silica. Medium pressure” |iquid chronatography
enpl oyi ng a gradient of 1-3% nethanol : di chl or onet hane
afforded 47 ng of a ye||OMISO|Id NVR (DMSO-d6) S
9.55 (d, 1H), 8.6 7.95 (s, 1. 6- 1. J
ardHyashdd Bitly 10% HGhH ané Mpter. ;DF besoreanic ghase WEQ 6“?‘%0"3535’11“%15;;‘%
SD4mlb 664, To a
Slé%a?s%Fgﬁ“‘d 00“%“6‘?%@” ""%1‘%“( Hipds F Elvsliz’f)m5 408 (ML)
st ot 6F achid VCQWVW bénzerOwaspdded ERBRHSMENGY 90 °quiv.)

was. stirred for d tuis hediddos
foll@F*'ﬁ@ W)dlﬁBW?hW ieﬂﬁ"g tj)"%]tm s |T&%1?%g?%gﬁ§§%el n 50 ’ mL
re:ﬂﬁ R MR ine ((Zﬁ)]s«)/as a'HEai sl thid inrurageoled oo pi (G ERFgature.

tely . t
TB&e&‘iﬁé‘ééﬂxgg‘?‘ e e T

p %r];tln!'etgﬁagé Jé]-?&ielét gl%pﬂy'bﬂ Sticy/@l Long s%lm&ihamh’clvla@fmm togive I-

n vacuo to afford 2 n% %%m
@r]OehmtylatlovaRS eovBligey uging padadiym hygupx: %1%“’5 S )
396htd in@dme I-1
Ca?fﬂti%C %ogten%%keﬂ o e B0 gl A9 G s Gty
4.35 (br s, 2H), 4.17 (br s, ZFD 3.53 (br s,

: ed t
BHP&&BS Sc?r?gngR{% Eg g?n‘%efﬂ%daéem@s@@ @mge?nio: ;Jnl )

DVF (1 nlL) was added
Ebl o %r' phen%’n'e ﬁ%&%{ﬂjﬁ@ﬂé 3dit ¢ bly)ssc@l, 98 desH dn, TR, 1.73
A1 B vien! Bemih)o, 650y Tino3Ee 8] S Gt O 3 Q

i R 5L B B05 U 50 v

(S PH)e 3 tate, washed w th sodi um bi carbonat e,
brine; én’ hen dried over nagnesium sulfate. The
dryi ng agent was renmoved by filtration and the sol vent

M- o 3yes:] t hys,
Eg‘i\#?@?ﬁfé ﬂﬁéﬁng e;ar?yl g@:tegglﬁﬁgxg szg_?ﬁ ﬁﬂaf y626
6H1)) 813043 21, Bxsuﬂem,eﬂq/(d, WS4y e 3 (el 478 (m, 2H),

; at hE), 505 (d, 4
ST T, o9 g
7.6Mth) 260, EXA(H BED, 4219 @ME), TS oD, T3 (prléaa? %%l @ AH 848 G,

same manner as Exanple 41 using brono internediate
1H)}11. iH NVR (DMSO-d6) 11.90(1H, s), 9.22(1H, d),
8.41(1H, s), 7.92(1H, m, 7.53(2H, s), 7.28(1H, s),

REEAR A W RS G S

Example 57. (52% yield) 'HNMR (DMS0-d): 8, 2.75 (m, 2H), 3.74 (s, 61), 3.29 (m,
2H), 3.82 (s, SED), 3.84 (0, 26D, 436 (5, 2H), 4.65 (s, 2H), 4.83 (m, 2H), 6.70 (s, 11, 6.84
(d, 15D, 6.91 (s, 1H), 6.96 (d, 480, 7.01 (m, 2H), 7.15 (m, 4H), 7.22 (4, 4H), 732 (5, 1H),
7.67 (s, 15, 7.70 (d, 15D, 7.80 (d, 1KD, 7.91 (d, 11, 8.04 (s, 11D, 10.1 (5, 1B)-



Exanpl e 43. To internmediate 1-12 (100 ng) in DWF (1
nm.) was added pal | adi um hydroxide (5 ng) and one drop
of concentrated HCl. The reaction m xture was
hydrogenated on a Parr apparatus at 50 psi for 5
hours. The catal yst was renoved by filtration and the
sol vent concentrated in vagyo. The solid obtai ned was
triturated with ether, colTected and dried. MS me
496 (M+l)+. Exanple 44. This conmpound was prepared in
a simlar manner as Exanple 40 using internediate 1-9

and 1, 2,5, 6-tetrahydropyridi ne-4-boroni kg
PRI bt gk sairompleelid 3 1 iek o DU G VST - 8APeg B
from Exanmpl b r [ VS0 R a4l 2H), 5.75 (s,
288&@0@@=%@EH‘:2%?5§'7{]K}%‘1?$$%8% (ng}g' I e( 46-428 g%[)? MS
2ﬁ%%%r(g,q}f)y@99 Exa@Hpl7e5948, 1), 7 8e 4. £8.147 Shiihg>2 (s 1H);
appropriate electrophile. Exanple 46. M5 me 452
(W 1)/e 500 @ktldpl e 47. M5 mle 530 (Mrl)+. Exanple 48.
M5 nfe 559 (M+l) . Exanple 49. Step A: To a

wel | -stirred suspension of_ i n%s}%?negilat eoé- 13 (4.4 g,
Efldmle 6904 nivitere of migrsoegiae Jok7 o€y 28V r ol i di none

ni). .and logk i Bi- oveerle Odddusiol), sodium
e W e
bidbabylia ragr@;]ﬂrﬁtmmbl)zﬂn(l avmeidiga A hoﬁ%mnﬂ"ﬁla ( Oﬁ% 9 ¥
ti ' : acti redby HFO.Q. The
LS e TN P, B ot e it

ours at roomt gper%tu el The

reh &R R i Ias Wit €Tt Rd filtere tmtfaiircelﬁ(efég REYe é’Hg‘ TRE

nmet hyl ene chl ori de S_I \CBEIMHID erdp g 70%
sqlpgat %/"Pf’r ?%F%’&fatmmdhteﬁpl\}adtﬁ ﬁt%gtﬁ%drjggﬁfjshdri ed égé ?&?qe
E{(@j@@%&,b%mg tcg%rg;éid&ﬂs)%ﬁ)thg[ﬂ)%) of HeNivRanpPIEr 8 Py Tglidy 17

S, , . -2.1 2 27 - Ziflethylestet. MS:
1%,55-@5‘5‘{()-14?17%1:91?.&89‘1%@2’g'ﬁalp?’z’“az?.tl@ézl (Sg!’ca}g%_ﬂf';& 37@)2“7-3’ 7. T8¢ (20
457y Rly. B n@ufdbf cYkhoes@r Beerediattky mesd S h;m@zﬁ)'ﬂ?ey' H

tep B: To a we irred.,s £H, on
mig) b&-%tﬂé@fﬂ%?‘@ %ﬁ P&iﬂﬁ%ﬁﬁ%@%gﬂa?%ﬁ(}i Cﬁ%ﬁi@gp&mt}gﬂa
ng%%g e1hEr 1 fdel3R rébm idnpkatananThe feactipnnyastrypratogyd by HPLC.

' hl orjde (42 ni_ I m
Thaichsalys wagEmpvehboRiidop e vl iAfclea (aliohfhs me
(65% %tfih%@rédﬂcﬁﬁ&ﬁxl eRanchliokidey. at room t enper at ur e.

he) reaction was further stirred at roomtenperature

for 4 h and at 50 0 C for 45 mn., then quenched the
BL 85 k}g@hl%]ﬁxt&rg %FL  BIRBRIAL L @6 Sirhd) Ol ewuel) 2N gasiumy Gagponate
T hy chi

Egee |
: ene ori de was, renoyed er .
(88 zg 1.1 eq) in 2.0 ml of CH;CN was S 14 g TN S a1 Rimice (8.0 uL, 2.0 eq.)

o for 24 hours, the mixture was diluted with CH,Cl; and
ve TLC plate with

under N,. After stirred at 70 ‘
filtered through celite and concentrated. Purification by preparati

CH,Cl/MeOH afforded the product (4.0 mg, 23%); MS: 467 m/e (M+1)".

General Methods for Synthesis of Examples 61-67.
Method A: To a mixture of hydroxy intermediate (0.2 mumol), potassium iodide (3.3 mg,

0.1 eq.), N-tetrabutylammonium bromide (0.1 eq), cesium hydroxide hydrate (3 eq) and 20

mg of 4A sieves in 2.0 mL of CH5CN was added the appropriate alkyl bromide or alkyl

jodide under N,. After the mixture was stirred at 50 °C for 14-72 hours, the reaction

mixture was diluted with CHsCN and filtered through celite and concentrated. The



vacuum and the aqueous | ayer was triturated with
t-butyl methyl nmethyl ether (30 nlL) at room
tenperature for 14 h. The solid was filtered, washed
with water and t-butylnmethyl nethyl ether then dried
to obtain the crude product, which was triturated with
t- butyl nmethyl nethyl ether (20 nL) to afford product,
(0.43 g, 81%yield,). "HNW (DVsO-d6) "8: 2.00 (s,
3H), 2.15-2.27 (m 2H), 4.10-4.16 (m 211), 4.48 (s,
2H), 4.76-4.90 (m 2H), 4.95 (s, 211), 7.33-7.45 (m

2H), 7.64 (d, 1H), 7.89 (d, 111), 8 04 |
résidue \iés]c)xl,utaﬁ vﬁth @H;Gﬂ_qp{i)wasged;,gn% wateq gjd énfB i'{lb aglestidm sulfate

it n eOlﬁhaff ded the
igafaqn tf}'rﬁﬁl? lérﬁ ’[@M%At? 0§£r§§ta@zaﬁ NGt @H&JIQM or

Bygeoxyl am ne. HO (1 06 g, 12 7- mml) and
so% carbonate (1.18 g, 11.1 nmol) in

1-met hyl - 2-pyrrol i dinone (13 nL) was heated to 80 C
M TolNGixufa6f hydtox3anteynedise (N e\ An lsesip EFT0PERF (G eq)

r omterrperature and t he I|d E%B&QN Aft
wasmnofmmms@ﬁd@ﬁae apRTeRn AR o n‘ﬁ’gfs% laigt ;. After

91% yi el s, 3,6 ,gjmf; dlhg v'mh CH3CN,

fﬂte'i;é’d ﬁlﬁou oR il:éﬁte élﬂ@ﬂdﬁnngte@mThc mdue Xva@ T?'\tt%dg WW@; and washed

7.39- A By F8pdratjve L) plate or
it anc e o gpashein e Syrtedion By FOPRIED

&%ﬁlhzz&oﬁ%@x (ﬂzcﬂmliem}l)affon;@drﬁi@de@ggd PR Step D A

m xture of the product fromstepC(Olg 0.21 mmol )

and allyl acetate (4 nL) in-1-nethyl-2- ro"% n?lSeq)
Hibihed @L)Ta/m;mabemydr@cﬂe@n@emp @bmclh e f
o AL SOAN AT, Sl\ﬂS,o water
e A R e e

dcﬁlé@ﬁm am%ﬁ%e mcylibmaidenmdem A:frq‘r & TR UG BT WECE AT

crude

duct of
mppaw%f%ﬁ%?aﬁ%fi th?je\g‘gth%’ ‘a%"%%gg‘% \é%éﬁtegoaﬁﬂnﬁdité %“ W

{ %ﬁ@ﬂ %J%BX EaIRh& & dvex Ql&glg:suﬁﬁ%fy’ltee Pyyificavion &y grepggtive TLC

npl e 50: To a wel ti.r f
IﬂaﬁrvptheCHEI(/Me@@%Ofdfys ﬁﬂﬂﬁ rde£ %gtdgétﬂregh{/dggot?ur an (1

m.) was added nethanolic ammonia (25 nL) then heated

to 80 C for 14 h. The reaction conce LiveBLC
el Mythod hghengbo L G BPE PO L PP

i|t R pishwle ashere @hd)dried to
{}Pg‘{/%@%éx\g?r%?gﬂ@#l%% I ng, 63% yield); M5 me 484
(M+1l). Exanple 51: A mixture of the product from step

) 49 V4 i JodidadD lec bumxtchIL(é(IO%
T@sarﬂw}fg?rﬁiﬂlﬁ%t(‘hﬁﬁj‘i %”glf r%gl i dlloggﬁe:;é m.) V\gg heat ed

LROR @1fy); Bdd 16%; M- y/eA6T iYs s renoved under
vacuum and the crude product was purified by silica

gel colum chromat ography to obtain the re o

Eﬁ&gﬂg@ (ﬂetﬂa@@BQpheﬁ&%m mdd;)_brofmgyclohexcne 48 at %8' C; preparative

TLC (10% MeOH in CH,CL,); vield 19%; MS: mie 487 mie (M+Na)*

Example 64. Method A phenol I-18 and dimethyl bromomalopate; 48 hr at 80 °C;
+
preparative TILC (10% MeOH in CH,Cl,); vield 18%; MS: m/e 537 mle (M+Na)'.



product was suspended in tetrahydrofuran (2 nL) and
treated with nethanolic ammonia (15 nL) then heated

to 70 C for 24 hour. Methanol was renpved under vacuum
and the crude material was purified by silica ge

col utm chr omat ography to obtain product (25 ng, 18%
yield). M5. me 479 (Ml) fﬁneral procedure for -
Exanpl es 52-53. A nmixture of phenol internmediate 1-14
(0.05 mol . ), isocyanate (0.05 nmol), cesium hydrogen
carbonate (0.5 ng) and tetrahydrofuran (0.5 n) was

stirred at room erature fo X ke rtso °C;
evglesabiotiad édphate) | HGame P STV PR R0l

with 9@92&&%&1&5}? na(t;ﬁ Dd)q%m 446 IMS Tt i hye (debE at e

PreRaetlye y evapor ation and t he aqueous  sol ution
was decanted fromthe solid. The residue was

triturated th l a n&Dbloaidecd) hr at
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wak Lodldd @ rodm %nmmdtylrc Theraagten qngfﬁure Riag PEHIS o1 ice

to reflux for h&Hd: oqnmbhgxmermsunged for 30
Hqih’éasraédafétail%“”ﬁ’oarc@ %‘}né‘tﬂ lé‘?r%\:/ed in vacuo. The s SO|I

s fibs sataced vith mwbnmmmwvmﬁ%ﬁswsﬁ dim

| car bonate, water and 18Nt (haﬁha&@olmofthe
comenwe%vwc'ﬂ?a@r%‘m}ﬁ? Bﬂrdpnﬁeg ?%P?%%d “and
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duct Isfirrad at room
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%Xm}' r5%9\eﬁﬁ15}o?b g%utr&l solution of the previous product (25 mg, 0 0418
mmol) in THF (6 mL) under nitrogen was added sodium hydride (5 mg, 0.125 mrmol) in

one portion. The mixture was stirred at O °C initially then was warmed to room

temnperature. The yellow reaction mixture was diluted with dichloromethane and washed

The organic layer was dried over magnesium sulfate, filtered and concentrated

with water. '
in vacuo to a light yellow solid. The solid was purified by preparative plate

chromatography developed in 59% methanol/ chloroform (12.6 mg, 53% yield). TH NMR
(CDCl3): & 0'.93 (m, 2H), 2.16 (m, 2FD, 2.38 (m, 1H), 2.64 (s, SH), 2.77 (m, 3H).2.79 (m,



roomtenperature and filtered through celite. The
celite was washed with THE and the filtrate
concentrated in vacuo. The solid was purified by flash
chromat ography on silica gel to give product. L
Preparation of acid: To a stirred solution of ester (1
equiv.) at roomtenperature_was added lithium

hydroxi de (3 equiv.) in onémporti on. The reaction

m xture was heated to 60 C for 48 h. The m xture was
cooled to roomtenperature, diluted with ethyl

acetate, 98 and washed with 10% HC| r e
255 G 6 hse! (aSFDirh o R, 4G oL Gt 410 577 U5, 1ED,

filtered and dgi 8Dt m/d\iB7 D
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faése( The 2ilik)re stir6dat(ropmaemperagumgor 4. ¥ r;ovafg
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wzllc%lwas?ntug' |t_¢!:)d with watex( SThe s'EHKI wl\Q cleb®a b} Eldation and purified by

preparative plate chromatography on silica gel using 10% methanol/chloroform to gi

tan solid (90.3 mg, 53% yield). MS (ESD: m/e 471 (M+1y*. To a stirred suspension of the
n methylene chloride (5 ml) at room temperature

ve a

previous product (40 mg, 0.085 mmol) i

under nitrogen was added trifluoroacetic acid (6.5 pl, 0.085 mmol) dropwise. The mixture

was stirred at room temperature for 4 h. The reaction solvent was removed in vacuo

leaving a tan-brown solid which was purified by preparative plate chromatography on

1
silica gel using 5% methanol/chloroform to give a tan solid (28 mg, 74% yield). "HNMR



99 Exanple 58. light gray-brown solid (51%yield). 'H
NVR (DMSO-d6): S 1.09 (t, 6H), 2.79 (m'2211), 3.40
(m 2H), 3.70 (m 2H), 3.82 (s, 3H), 4.60 (m 2H),
4.73 (s, 2H), 5.75 (s, 2H), 6.80 (d, 1H. 6.89 (s,
1H), 7.59 (d, 2H), 7.89 (d, 1H), 8.15 (s, 1H), 8.32
(s, 1H; M5 (ESI): me 500, (Mt1)'. Exanple 59. A

m xture of internediate 1-1% (46.3 ng, 0.1 mmol),

Pd( di benzyl i deneacetone)2 (2.87 ng, 0.005 mmol),
P(t-Bu)3 (9.9 uL, 0.04 mml), sodium t-butoxide (14.4

ng, 0.15 nmol) and pyrrolidine (13 ulL, O. 1) i A
(%ggsrdtagl)'ﬁg liqggct i-0 h\‘!\éé gr, éEH‘D’i el @&E%b #%g\l’il)%ngj EED 1315)9
. 2 , 6.89 (s, 1H),
(d,ééﬂt$-6ﬁ(%é§)’§iqzdf*e3%w4ﬁﬁ%®%§é%g{6b%’I E e’é IE? la\é g ou PI) s
cel it e shed 89 sh11952G02d, TEB, 8.3b{sv ént, S, LHp
73‘%{8’% )r‘g'??gpﬁEEd th(:és p@c;%uct purified by flash
E$nanetdog edphy- usi ng 70% Et OAc in hexane to provided
7.5 ng (17% of the :
6-cyano-S-fluoro-2-pyrrolidin-1-yl-
EkBmble-T0) h}iﬁrcpﬂlizm:ﬂﬁl\&asazepﬁrwdﬁﬁﬁit%? a@aﬁﬂfiﬁﬁ?ﬁi?%i%é?&
arboxylic acid e : - ‘B 6@ (0 I )0 ol) in
Toiodtibe SOF R G L e Ko ’gé%e 19 2107 gL smon
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) mmol ) and cesi um car bonat e ESAdmk 10 give th
pRparative phte @@mt%@hé{d’aéalcé;ggﬁauéb“énl?% m%?%‘?#gg:(z 80 uzLil;":: ©
2. R 'gARVRr maso-dgd Sat30r@, 1IN, g 3H), 2.27 (¢,
Pﬁoéjgl?tg,% é%%ﬂ% was _di | ut ed Wit%_ﬁi—%g.}% ang 6 52 (d, 15)
2%]1&?(%2%&?%@6& 3.§2§m§3{&r§%m ; 4l Ii’ua% If(f|1.££{1|,106g ;S
r v aj . wiokhs, 16)ACIR(sMIG ar 69 (s,
6%@6?‘33{%@(;%%%%2%%; VB 467 mie (M)’ . General
1Mt MEEshon/eSiaTthesi’s of Exanpl es 61-67. Method A To
a mxture of hydroxy internediate (0.2 mol),
potassiumiodide (3.3 ng, 0.1 eq.), _
Bhublerabrtiynpumnd v prepated &sipg the géasfgl Rji%ﬁdﬁ?ﬁ of E;f:;f: 30(8
ydr oxi de hydrate H@hd einded &5
The OCBH"E%?‘O@%%WRE_ arggg?aodﬁ E’ﬂoé?gpnairﬁggri ate al kﬁ! dzto he
ofl!, 8v) ?_ﬁd &foés’ﬂl' tti xolgg. g@?imielﬁmhteindmlﬁ mifgfﬁfﬁ@f’é _“Sc;?fha?%“'
was stirred a . r " \é!]m, IoF gad Whs dHR&&ed. ixture
rwu@mm@t%?%elﬂﬁ’f‘éﬂl-ﬁg f°&ié a%&ﬁf’i tered thr Qthnm
€ Wahfe @B o REGREaE etlernighe TGOmixtuze At e~ TRESA NP F Y

acvgné}z,ggglé %é@]?z%g@s\éﬁg gglgat\\é\f Al et of . q0hudledGh vaYE o a white solid.

purified by preparative plate chromatography on silica gel using 5%
(DMSO-

The solid was :
methanol/ chloroform to give an off-white solid (12 mg, 18% yield). H NMR

do: & 237 (m, 2H), 2.64-2.80 (m, 4HD), 2.84 (m, 2H), 3.02 (m, 2H), 3.82 (s, 3H), 4.71
| (m, 2H), 4.82 (s, 2H), 5.71 (t, 1FD, 6.82 (d, 1HD), 6.90 s, 1H), 7.50 (d, 1H), 7.60 (d, 1H),
7.99 (s, 1H), 8:20 (d, 1H), 8.38 (s, 1H), 11.7 (5, 1F); MS (ESD): /e 439 (M+1)".



Purification by preparative TLC plate or
crystallization with CH2C12l MeCH afforded the desired
products. Method B: To a m xture of hydroxy
internediate (0.2 nmol) and cesium carbonate (3 eq)
in 2.0 nL of CH3CN was added the appropriate al kyl
brom de or iodide under N2. After the m xture was
stirred at 50-80 C for 14- *hours, the mixture was
diluted with CH3CN, filtered through celite and
concentrated. The residue was diluted with CH2Cl12 and
washed with water and dried over magnesi um sulf at

in{d T2AtThe colpotiidepay mtparel g th gangrah procedure for Example 70

crystallization wth £y +the desired
pinb L EmeiE] HOBE LRI NS (V0 E Ry iy
internediate (0.1 nmol), sodlumhydrOX|de (1.5 eq.)

and N-tetrabutyl amoni um brom d
DR a8 W on ST "ol Rt e PhpRonate

0 Mter the mxture was stirred
néf]c 06‘6%[ S&S?Ee ?%'lrred%or 4-72 hours, the reaction
m xture was concentrated and the resi due was washed
and dri ed OV e Lk Ml JrédeBure for Example 70.
Bhaple u i forohe §5s P BgNE bt M fralcs

19 /nlye @b (M+]gfyst al I i zation afforded the desired
product. Exanple 61. Method A; phenol 1-18 and
cycl opentyl bromide; 14 hr; preparative TLC (10% MeCH
Examaé%@l ﬁc)nomgetha FHR8Gurd/ir Example 9458 Ad e @iplatpd product was

henol | ander

prepa 6100402 4201 Faslamad T B HE Cn OO OB Dot LRy e
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eno an ronoc C onex
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dé g'n? fb%(%dﬂe\}ater \Eé’saéﬂlﬁécﬁslwly d&@\ﬁi@fdto/qupﬁrdartm rectid.
bronomal onate; 48 b (;E‘? cous. The

Esolapau oft gay erasml@e!(vm% w@r@y e%i’Féﬁ TPERORS:

me S e PWRitDDIi dl\&}ﬁmmastkmqmamuh
Tepctep S%ngm$%§r%ﬁ#§@fl%vé%t]hoxy-he fanel 24 hr 80 C

watee pad tt melnifmeelpaw w@aqolﬂweem&&@amw? éhg ag& f-fjate Solid (86

m feka i6n 67 the Waivivasl
8’6‘%8’}%{5{ @§§) gﬂcycl Openeﬁ'ﬁgﬁ;ﬂom Eg@.ég%e?]r@gl WV Y "
ﬁpa:ﬁﬂdmcmtmg@ 1‘61@:(1410)% VB dighloroethapefbil.) yags éggﬁmr%ace c

) dnd
S 0 Bl R i PP v
hQItecﬁh%%ﬂéHEuB&it%Pdﬁwéﬁn@ﬁ Ehe 0002 &arpddled §e T00m temperature

met hyl ene chloride (8 niL r

agd mﬁ@mﬁ%@%?’o‘fﬁcﬁﬂ gﬂav%ﬁ Fgﬁ.ﬁ(&gp tﬁ%%?}d% L[Stqggéél with ether
2P ectddBy HirstioH. eTHY sBadlak yumammtgamge pbucajslman@;ogaphy on
sjlg: Ee? rl]ls?llng [5]% methanol/ chloroform to give an tan solid (12 mg, 16% yield). 'H
NMR (DMSO-dg):  1.83 (m, 1H), 2.02 (m, 2H), 2.35 (m, 1H), 2.86 (m, 2H), 3.03 (m,
2H), 3.83 (s, 3H), 3.86 (m, 1H), 4.07 (m, 1H), 4.81 (s, 2H), 4.97 (¢, 1H), 6.82 (d, 1H), 6.90
(s, 1H), 7.44 (d, 1), 7.53 (4, 1H), 7.87 (s, 1H), 8.19 (d, 1H), 8.33 (s, 1H), 11.56 (s, 1H);

MS (ESI): m/e 425 (M+1)™.

Example 76. The compound was prepared using the same method as Example 75 using

intermediate I-13 and methyl-5-chloro-5-oxovalerate. The product was isolated as an off-



of internediate 1-13 (0.32 g, 0.00087 nol) in

1, 2-di chl oroet hane (4 nlL) was added. The m xture was
heated to reflux overnight. Additional acylating agent
(1 equiv.) was prepared and added to the reaction

m xture. After heating an additional 3 h, the mxture
was cooled to room tenperatyre. The reaction m xture
was poured over ice, concentrated HC] was added al ong
wi th additional nethylene chloride. The m xture was
stirred for 30 mnutes then extracted wi th nethyl ene

chl oride, dried over nesi um sul 35-

peccinens oo BRGRREAS LS 0D 4 £ 20
ield).. To StiLr td hwes3 (a@)e9.&b
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portion. m xture was stirred at room tenperature
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(B pRenows-1xdded sodi um hydride (5 ng, 0.125 mol)
In" one portion. The m xture was stirred at 0 C
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The pi xture was. .St in ABIHYldropwasechnd vigesqye quglaion of gas
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(018 g,75% yield). MS (ESD: me 399 (M+1)", 381 (M-F50)". To a suspension of the
o, 0.108 mmol) in methylene chloride (2.5 ml)in a glass tube

s sealed and

previous compound (43 m

was added trifluoroacetic anhydride (15.2 pL, 0.108 mmol). The tube wa:

i 1 i d to room temperature and
heated to 80 °C in an oil bath overnight. The reaction was coole P :



filtration to give a tan solid (0.25 g, 85%yield). M
(ESI): me 483 (MHl)'. To a stirred solution of the
previ ous product (183 ng, 0.38 nmol) in THE (2 nl)
-/methanol (1 nL) at roomtenperature under nitrogen
was added trimethylsilyldi azomet hane dropw se (0.5
rrL). The reaction m xture becane cloudy and vi gorous
evol uti on of gas was obserV®. The nixture was
stirred at roomtenperature for 1 h. The reaction

sol vent was renoved in vacuo leaving. a yellow film
The filmwas triturated with nethyl ene chloride/

HIRbRERGEmoREsh: biveosieiing T giay schid dlHsysoRd et Bityraigd wihgther.

solid was purifjed ar at i gel
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MSQEBDUM@ESQM-ﬂ)am d (6.5 1, 0.085 mmol) dropw se. The
m xture was stirred at roomterrperature for 4 h. The
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Ek@fol0 80VID Sxkpetisioh |otﬁhiumzuﬂpdﬂplﬂ¢ee@ 2By B i
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fully with water. After stirring at room temperature for 1 h, the reaction solvent was
ted by

care

removed in vacuo . The resulting solid was triturated with water and collec
+

filtration to give a white solid (0.21 g, 91% yield). MS (ESI): m/e 457 M+1)". Toa

stirred suspension of the previous product (77 mg, 0.168 mmol) in 1,2-dichloroethane (3

mL) at 0 °C under nitrogen was added trifluoroacetic acid (23.9 ul, 0.169 mmol). The



bat h and net hanol was added slowy to quench the
reaction. The reaction solvent was renoved in vacuo
| eaving a white solid that was collected by filtration
and purified by preparative plate chromatography on
silica gel using 10% net hanol /chloroformto.give the
product (25 ng, 17%yvyield). 'H NVR (DVSO-d6): 8 1.30
(s, 3H), 1.34 (s, 311), 2. 247 (t, 2H), 2.85 (m 2H),
3.02 (m 2H), 3.82 (s, 3H), 4.82 (s, 211), 5.77 (m
1H), 6.82 (d, 1H), 6.90 (s, 111) 7.53 (d, 1H), 7.60
(d, 1H), 8.02 (s, 1H), 8.20 (s, 8.44
st kit Eelfyar 1 infhen W%ij’grm “%%paeﬁ%‘\t& fop b The
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water and collected by filtration to give an off-white solid (0.23g, 93% yield). MS (ESI):
0 mg, 0.267 mmol) in 1.2-

mle 487 (M+1)". Toa suspension of the previous product (13

dichloroethane (4 mL) in a glass tube was added trifluoroacetic acid (37.3 ul, 0.267 mmnol)

at room temperature. The reaction mixture was stirred for 30 min. at room temperature

then heated to reflux for 1h. The mixture was cooled to room temperature and the solvent

removed in vacuo leaving a grayish-white solid. The solid was purified by
hloroform to give an off-white

preparative

plate chromatography on silica gel using 5% methanol/c



reacti on solvent was renoved in vacuo |eaving a white

solid which was triturated wwth water and the

resulting precipitate was collected by filtration to

give an off-white solid (86 ngy, 97%yield). M5 (ESI): .
rn/e 443 (Mtl)+. To a stirred suspension of the
previously prepared diol (80 ng, 0.181 mmol) in 1,2

di chl oroethane (4 nlL) was dtfded trifl uoroacetic

anhydride (25.5 I, 0.181 nmol) dropw se. The m xture
becanme honbgeneous and was heated in a seal ed tube at

70 C overnight. The m xture was cooled to room 28,

t.e r t e NROR VISRISO-&/F0F @ 0'9+ 1186/, L)) e/ (rm

st l?%s%ﬁggjﬁﬁlﬁ)e Egl id was tr%?cgr ated wi H} L}eég& angds (s

208! (ke SR d. oyt 2H), B2 (ar8H)TH6 GBl 38 HAS (B4 ¥ +-0 &
re arative t r 4 ddaC glg4ysiipmg, 7.88

Bttt Ganbro EL SRERURTR B8, PHok . T F BTS¢

IVG an tan SO ng,

(%Q%)yg_%@)m)f FI{/ISNM:I)(IBNBGBG@)H)S 1.83 (m 1H), 2.02
m 2H), 2.35 (m 1H), 2.86 (m 213), 3.03 (m 2H),
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Examples 84 and Example 85. The enantiomers of Example 83 were separated by chiral

n 4.6 x 250 mm with a flow rate of 0.5 mL/min. with
of 19.]1 minutes MS (ESI): m/e 467

HBPLC using a Chiralpak AD colum
ethanol as solvent. Example 84 eluted with a R

+
(M+1)*. Example 85 eluted with a R, of 24.7 minutes MS (ESI): m/e 467 (M+1)".

Examples 86-91 were prepared using the general procedure for Example 69 using the



roomtenperature for 30 mnutes then the resulting
solid collected by filtration and air- dried
overnight. The solid was slurried in
et hanol / met hyl ene chl oride and col |l ected by
filtration to give a tan solid (0.53g, 73%yield). M
(ESI): me 425 (Mtl)+. To a_ suspension of the above
product (260 ng, 0.613 m’mlf in THE (5 ni Q under
nitrogen was added |ithium borohydride (1.23 nL, 2M
in THF) dropw se and vi gorous evolution of gas was
observed. Wen all of the starting material had been
( eydny ahildGdet he reaction mxture was cooled to
Sﬁ%ﬁlﬁﬁgan ice bath \Gﬁier was added very slowy.
BuagpledigsMS\(ES zglf}% was observed. After the
}:%vol Petg,,oplsoésgaﬁﬂesw;swplﬂq* the reaction mxture
honogeneous. The rgactl on sol vent was renoved
BxﬁmpacasoMér(ESDa@éﬁ"caldﬁé'r wat er was added. The

rec S ffag-by filtration yielding a tan
15*%(’81% Y’@ ”‘%‘?d & el d). M5 (ESI): me 399 (Ml)+,
E’i&ﬂa IeMOl-lQ@)(BSI)Tm/Eafi@Li%@ﬁa on of the previous
conpound ) in nmethylene chloride
Fxamgl erﬂ_)M(SrégﬂgT“éﬂﬁgﬁ%wms added trifl uoroacetic
anhydride (15.2 R, 0.108 mmol). The tube was seal ed

and heated to 80 o Ve Ah e bE ExBingle 83.
%@P@8ﬁ9ﬁé§r%ﬁ8?aé‘gi#%mro iteeégperature and 106 the

BY ?51%@2 mrm\s[:)dnﬂemﬂe(Mad)T eaving a gray solid. The

solfd was tritur f%(g%*@ether col l ected by

HxiatopleB3i M$ GRY- ’5‘% preparative plate
a{nﬁ {81400 Sa(IEBYJ g,yb@ﬂ([vpa)bel devel oped with 5%

met hanol / oroformt u/eatan SO|Id (26 ng, 63%

Brampl$)95. M9 ®HR: mf V- '51.86 (m 1H), 2.02 (m
3 156 td, 111), 4.08 (dd, 1
Ezzi‘zyf‘?le%G %%34%4423%10 5.0 )(m 1H) (7 34 (E? 1H),
'Mbmsmsmsnznyﬁ Mﬁ)d 1H), 7.68 (d, 1H), 7.90

( .,91)89(d 1H), 11.87 (s, 1H); M
‘%E%P%‘%n%ﬂ% @'g? ?ﬂl\/ﬁl MExgan e 79. The conpound was
AxaephrdMSSiESY: S ldet hod as Exanple 78 with
nmet hyl 4-chl or o-4- oxobutyrate as the acid chloride.

Th duct | at ed t [l : i
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4 4.17 , 2H),
h%‘dfb‘sn’ﬁébe"cﬂ‘g‘gﬂ g m%l,%x? s (Tl) 1H), 7.(20-7.HZ17
thilinp 100 Ms&ﬁsx)dnﬂem;s(lvm 8 (d, 111), 7.90 (s, 1H),
11. 86 1 M5 (ESI):
W@P@@l(wﬁsﬂ III:'zaan e To a Sl(szenl:l) on of (ES!)
%Jaﬂﬁllcrm pﬂgl(gﬁI)dﬁ/d&?XM@) 2.01 nmol) in 1, 2-

or oet han oom tenperature under
s(Eg %t(ﬁhﬁS chl oro-5- oxoval erate
(O 28 rrL 2.01 nmol) dropvvl se. The suspension

gradual |y becane honp us ft@d&mﬁ@ dide
Tramptee d 04-A23 M’@W@W %%?Jgp n&g \g@zhelsz?ﬂfﬁgp%ﬂte or iodi

using the method for Example 83.

Example 104. MS (BSD): m/e 495 M+1)*
Example 105. MS (ESD): m/e 453 v+1)’
Example 106. MS (ESI): m/e 509 o+
FExample 107. MS (ESD: m/e 523 (M+1)".

N




0.875 mmol ) in 1, 2-dichloroethane (3 nL) was added to
the reaction mxture and then heated to refl ux
over ni ght The mi xture was cooled to roomtenperature
and poured over ice. Concentrated HC (2 nL) was
added and the m xture was stirred for 30 mn. The
resulting precipitate was collected by filtration and
dried in vacuo to give a Iﬁ&ht orange solid (37 g,
88%yield). M5 (ESO me 483 (Mtl)'. To a stirred
suspension of the previous product (240 ng, 0.498
mol) in THE (8 nlL) under nitrogen was added [ithium

,&?{@MYWQESB) @& 485,(M2:197 mmol, 2M sol n). Evol ution

as was obse e 9 +5 mxture stirred at room
E)tampkfel%?tms m xture was cooled to 0 C and

E;;( glr?pefrlgglhds“(ﬁ?ﬁfﬁWéMWM)Water After stirring at room

.. the reaction solvent was renoved
EdampieariloMSTREEDr @& fili®hidol i d was triturated with

e «tltratlonto give a white
E@H}P?f‘d”?o‘g‘f (B5h! @%g%o%due VB (ESI): me 457 (Mr1)’
ExEﬁ]pihllstMSr(Estm@p@?M)of t he previous product (77

168 h) é@gl){:hl oroethane (3 nL) at 0 C
E@ﬁ'ﬂ’@rllﬁrwgg frifluoroacetic acid (23.9 I,
ﬂ:%@llWS)(ESiﬁhﬁ/eﬁlﬁZ(Mﬂactl on nmixture was stirred at
for 1 © roomtenperature for 5 h.
Expmele &S Gr s%‘("&%m ‘renmoved in vacuo |eaving a
Efa%*.blifé{?gg%@mw?ﬁ““%:? dsing oo PAe
Exm‘tpﬂﬂaﬁ@”‘/@r&i %Q(Ma)\m a tan solid (46.7 ng, 63%
N m%lléjh) mm;n 5 1.59-1.67 (m 4H). 1,901
D. 84 %B/?Sﬁ)(m 211) 3.60 (t, 1H),
Emme(a@Mﬂ@ES4 dMHlly "4 79 (s, 2H), 6.82 (d,

phll Hdassvaytd, 111), 7.51 (d, 111), 7.86
Plelﬁ)q 1%1(8}’(%81)(c| 1 Mg)gs (s, 1H), 11.5 (s, 111):
EMerEEP)MSmEéI) "’) ‘Exanpl e 81. To a stirred

suse |%§@§ proride (0.36 g, 2.69 nmol) in
o) Ie) ane (10 ni L) under nitrogen was added
3 (carbomst hoxy) propi onyl chloride (0.33 nL, 2.69 bromid
%‘?ﬂlﬂ% 4395435 prfDfedby canBRusHt 108 dithe apmpriate bromide
P
I nter iate 1-41 (0.43 g,
ori‘;o&&eﬁeii:gmemﬂmdaﬂEmesf’he mdx:urgostcl rred at h[ oom -
enper war med to overnig
Ex@amlﬂ?gng’fse@g@r%‘?. ng @ga ent (2 equiv.) was added and
Eﬁveﬁﬁfgp%‘mgg‘ ﬁwgw@b'm' 00l 6d 1o room
Exasie} ofi¥ e er’i'ce and concentrated HClL was
Eﬁglzﬂmms;)twgeemm-snﬁrred for 1 h and the
Eﬂr?}ém pitate col gf&a@&ﬁ)“ Itration being washed -
EWHJSM €h The solid was purified by
patfe 4 v@nBt.ogr aphy on silica gel using
E}%ﬁﬁ ¥%tano (Escl:)hlll?rgf4ormt)p gi ve the product (0.58 g,
Example 130. MS e '
Example 131. MS (ESY): m/e 481 QM+1)".
Example 132. MS (ESI): m/e 521 (M-+1)".

Example 133. MS (ESD: m/e 505 (M+1)".




85%vyield). M5 (ESI): me 627 (M+l)+. To a stirred

sol ution of the previous product (0.39 g, 0.622 mol)
in TUB (10 nL) at room tenperature under nitrogen was
added lithium borohydride (4.9 nL, 4.98 mvol, 1.0 M
sol ution) dropw se. Vigorous evolution of gas was
observed and a precipitate began to form The reaction
m xture was cooled to 0 CMhd water was carefully
added. Fol | owing the subsiding of evolution of gas,

the reaction solvent was renoved in vacuo to glve a
white solid. The solid was triturated w_th

1%%}@ fefsROnfpHhdiatmaliate b19 el el ttel B g REGE gBflbed for

S het didado thealid using
Eump&r&h fgm;g;lfthq fe pplé\ﬁicéla 69%%%§10?%%6§m 002671 usi

m nol de21 a@gﬁ%qgg@g&{@r&sc(nbem gxamlea‘?»% Toestirihe

(ﬁ’&oé‘ad I"uor oacetic acjd Ekibed TFA
s%§ eﬁﬁ@mmmtpemawh@e (a2 2P éffgCIg g40\%glg) Jikddsed

o ignrdeatsdded for 2&ppigkhen
(f)@rl n|11h ng?ﬁlémﬁlﬁ )1.2?(969 Eﬂtwg%’ efid Mb&ion LMD

ure was cool ed to roomte .
thﬁloﬁﬂlm eqhi@Tyovas dddad. \E‘il@g@acp%w‘ﬁat was %%C@GLIHV\EQBQQIWH

solid. The soli RpR# BY fieatiop| HDEMR
ammffawhxtwﬂ!smW&ﬁ‘f&?ﬁapgf‘{gﬂeﬁq&ﬁ?‘%&g‘lse{f VEuaon

§kg 6ahd -feégﬁmnplgm@mamm%%§9 g A 359 (m,

(Egglget mi% ifmgt%egﬁ 78/ (5 S5, {@@1 1%5)6 70%s ]11-1{?97 3 (?1(15)11{) 7.50
éi%% 935 éso}%li 8.0% @611({)113 3318, 158, D8 qsqlﬂniiﬁl (54"}&

00 (t, 2H), 6.81 (d, 111)
6 90 (s, 1H), 7.46 (d 1H), 7.64 (d, 111), 7.84 (s,
11), 7..88 (d, 1H), 8.36 (s, 1H; MS (ESI): me 469

13ngan'pl e 82. This conpoynd the
sane QygnerA lsolpu@c@fdﬂnegxybglt@ng fe é—‘ﬁgiS b I%Qaf fzijmmél) )

met hy| e reﬁhmqad sehigion of AlCls (1.37
Feuphpedb i R RO AUEERL B

t | d 85
'YBa(l RiRsD) alfd)mnetByl - (;gioxcig;?r(f utggf (1"‘% 8y 94{ (34 ,Lngrlo‘fﬁ)m Ddﬁtuo
(511:1?(1 ht 4t 108 (\gfaperature
mpyet rogmgemg%'htuiel 'I)Eh% %:Icggﬂ- aﬁov@%ﬁ t& §t1r ¥g (t

) 8 o
el Nlbﬁ{ of @.vaRkdddyp alllib)xuac@ecg@lqlgt S Tﬂﬁ‘ ¢ Vﬁl‘ilO{l gg pr]cé c)? T t the
fod 1t 4 o alB@~ed(tg stir a
T (1é hdof 2 £ 2R 188 b theliehos ed(te

stipyng EWB]I Egsass e .
1%?1};1 tgﬁpézﬁiel fbf Gﬁmﬂuﬁq&e The gasulsng pif qcéo% %?’ﬁéagmtfvacu

119 mmol ) ce ile ol $100ile 647 (M+Na)
lismibon o ehes it Sy iy BeeR vl MS @90

(193 201588 °Cl'§61i’ﬂl:1)m bm&mﬁc%go?ggwgﬁs(bggwggpf nat in 20
méaemo@&y é%r g@# wep B‘?“éd aé: tvégﬁn? Q@_ﬁ,&ﬁ%@ﬁg}%gn ch kolutgon of

HRE fALtibEwas didwetl ealstiviat tpomeiCRPFaRE o g&;?lﬁ%and
LR RS

wWth water. Shélfda&ttbn was
HPEC of amgiiyot ofthe (asuanes! O’F’F‘?f{g? llé%ggg ﬁ%gﬁ%gm  at ed ﬂ| n

vacuo t ¥ lyﬁé‘sk l, (}(\’thfe'résmtm-ﬁﬁﬁufel sl winaratetl in waenREOlF DY

%‘faﬁgrfmg e sol1d collected by.f i vid
wasuR Wlicfioe dndyir dried; 540 mg, 9 ‘90 y;éid_ M ('i?gb e 4781430

Step 3. Toa0°C solution of the product from Step 2 (530
of trifluoroacetic acid dropwise with 2 Synnge.

mg, 1.13 mmol) in 10

ml of anhydrous DCE was added 87 pul
1 was allowed to warm to room temperature ovemight. An HPLC of an aliquot

on was evaporated to dryness and

The solutio
of the reaction showed convession to product. The reacti



preparative plate chromatography on silica gel using
10% net hanol / chl oroformto give a light-yellow solid
(25 ng, 45%yield). "HNWR (DMSO-d6) S 1.38 (t, 3H),
1.53-1.77 (m 411), 1.91 (m 2H), 2.81 (m 211), 3.38
(m 111), 3.82 (s, 3H), 4.08 (d, 111), 4.50 (d, 1H),
4.60 (m 211), 4.79 (s, 211)11 6.81 (d, 1H), 6.90 (s,
1H), 7.49 (d, 111), 7.62 (d“1H), 7.85 (s, 111), 7.90
(d, 111), 8.37 (s, 1H; M5 (ESI): me 467 (M1l)+.
Exanpl es 84 and Exanpl e 85. The enantioners of Exan'pl e

83 were separated by chiral HPLC using a )
ARGkt ofid Wad Blumatv withretizer khdoplicaied DBV aQUB: mratmp hg 111,

With me 467 ethanal B amkg)84 el uted
conteins elRAOBTeI 08 AT VN SErs 4P D Exanpl o 85
eluted with a R of 247mnutesl\/IS(ESf rﬂe 467

(?fjﬁM;tQ ;kyipgxog@n&gére?fgrr 9)(15?53-\&%5 Iég-réggai‘ stth‘&i%Jgﬂ%’on of Example

: Hed6 aN@l ESkgent (3-5
1?% Frgﬁgégﬁ?lﬁﬂg_qgﬁ bio nﬂﬁﬂ(ﬁ’%‘r ggrog%i(sﬂﬁééé%} e éz(ﬁge ti ™ 80 3
eng}"dﬂoweEhg ogien Sa’borpa@ (GESequiyy Ws ea EX
opgiaigh quc Eg reé%% gfxmrg%m&dsls rodﬁ&eﬁiﬁ&lamre and

V6 (ESI): me 42
céa@ﬂ%aﬁm%c&&ombm Srepafiddvat ﬁr@tmaggldwﬂ} wa ézigl:}]%%e%dhbé/

net hod of Exa | e 83. il Fel,
ﬁ@t;;pppy.ﬂhgrgﬂ\bq WErs pu%cf@?éh%nﬁ}m %@)L%%ﬁfﬂsph)“dn E)I( ’ mﬁ)lglee

pﬁe?,ara{\{@ $iFS3] el pltee oftBiEpdrMnvE)FPLC.Exanpl e 95. M5 (ESI):
(M+rl)+. Exanple 96. M5 (ES!: rﬂe 463 (I\/H-1)+
Exanple 97. M5 (ESI): me 507 (M1) +. npl e 98.

E%cf\)}% ];e 13@1é:311é7|811é Mlh%ﬁozﬁ 03;%@%)&19911\4]&/@(@9 -d) FflS05S 26H)
es wer e

60t EeTeiED.d 47198 68, 124 Fg%gﬁ?e XU (%ytlf-]?@ 59 (m, IEI? 407,

1@3&‘%“{%@%%@(&' 1Y, Q%(t!sl rz@I)f@vs Bxamp) GSHE, 1}&@@[@ 11—1) 7.51

(d, 1H), 7.86 (s, 1H), 8.16 (d, 1H) D8 S r 1D, 1155 (s, 1ED. .

Example 137. (6.52 mg, 14% yield) MS (ESI): m/e 509 M)

Example 138. (15.48 mg, 28% vield). MS (ESD: m/e 467 (M+H)™.

Example 139. (15.90 mg, 2.7% yield). MS (ESD: m/e 509 (M+H)".

Example 140. (9.16 mg, 20% yield). MS (ESI): m/e 481 M-+H)".

Example 141. (20.8 mg, 17% yield). MS (ESI): m/e 493 (M+H)".

Example 142. (35 mg, 22% yield). "HNMR (DMSO-do): & 034 (m, 2H), 0. 58 (m, 2H),
1.26 (m, 1H), 1.63 (m, 4H), 2.83 (m, 2H), 2.99 (m, 2H), 3.61 (m, 1H), 3.88 (d, 2H), 4.07
(d, 1H), 448 (d, 1H), 4.79 (s, 2H), 6.79 (d, 1H), 6.89 (s, 1H), 7.43 (d, 1H), 7.51 (d, 1H),

7.87 (s, 1H), 8.17 (d, 1H), 8.32 (s, 1H).

Example 143. (27.17 mg, 41% yield). MS (ESI): mle 581 (M+Na)".
‘Example 144. MS (ESD: m/e 492 (M + n*.

Example 145. MS (BSD): m/e 505 M + 1)"-

Example 146. MS (ESD): mfe 465 (M + nh.

Example 147. MS (ESI): m/e 506 (M + 1)



Ewéan'pélse }01. M5 (ESI): nmle 481 (M+1l)+. Exanple 102.
467( I\/L). me 467 (Mrl)+. Exanple 103. Ms (ES': nfe
46 (Mt1) +. Exanpl es 104-123 were prepared from

anpl e 80 and the appropriate brom de or iodide
using the nmethod for Exanple 83. Exanple 104. M5
(ESI): me 495 (M+1)+ Exanple 105. Ms (ES!:IMe 453
(EXI\/H)+ Exanpl e 106. M5 (ESH: me 509 (M1l)+.
1Ozémpl e 107. Ms (ES!': nmle 523 (M+1)+. 110 Exanple

. M5 (ESI): me 495 (Mt1l)+. Exanple 109. MS (ESI):
rﬂe 509 (M+1l)+. Exanple 110. Ms (ESI): me 479 .

31481%?% By M5 (ESI): nile 611 (M+l) +-
I\/S A (ES'): nmle 581 (M+l)+. Exanple 113.
s ): me 497 (M+l)+. Exanple 114. M5 (ESJ)): role
B %er%%all\ﬁé?%g}g@ce% ede%%%‘t{e%&hiﬁ)lxaﬁip&éﬂ(ﬂﬁ-lf xymples 149-
+ a

165 ere gt r@ﬁ?or(lﬂbiﬂl)lplﬁl?lﬁxanple 118. M8 (Esr?l emlgsog/s

EE%QQ—{@H 149 1@% R s adSMEd MS@M@&&) v,
E}@gﬁﬁ%h (%64 4@32&%@@ MEX 65 @/61% LMy &S| I) e rlﬂzé
EE;uamﬂ 188 @@Qm%é%‘-‘é&)piéﬁgﬁlg EE‘J: 5?353:1??]%@75)(('\/' +|1) "
E%rﬁ:ﬁle &'33 @®RAHD FB agoeylaﬂp r‘MSE{ESI)qnn!e sl NG ng”{)h: 103
E@mﬂzmssmg@% 2%@5/%1% @g@}:@ Lo 522’%@52& me 639
AR 1841361 HE 1175 yiela) S EBTL: Mﬂ&)ﬁﬁ (M+Na)""

Example 155. MS (ESD: m/e 512 M + I)".

Example 156. MS (ESI): m/e 527 (M + 1)

Example 157. MS (ESD: m/e 523 (M + 1.

Example 158. MS (ESD: m/e 492 (M + 1)

Example 159. This compound was prepared according to the procedure for Example 158

19 was acylated under Friedel Craft conditions with

methyl 4-chloro-4-oxobutyrate and reduced with lithium borohydride. To a stirred

(0.39 g, 091 mmol) in methylene chloride (15 mL) under

where the phenol intermediate I-

suspension of intermediate diol

ded TEA (0.13 mL, 0.91 mmol) dropwise. The reaction mixture was

nitrogen was ad
o leaving a

stirred at room temperature for 4 h. The. reaction solvent was removed in vacu
white solid that was triturated with ether and collected by filtration (0.32 g, 86%). MS

(ESI): m/e 441 (M+H)", 463 (M+Na)™.

Using the general alkylation conditions described for Examples 136-143, Examples 160-

165 were prepared from Example 159.

Example 160. (15.8 mg, 49%). 1I—INMZR (DMSO-dg): & 1.84 (m, 1H), 2.01 (m, 2H), 2.36
(m, 1H), 2.78 (m, 2H), 3. 39 (m, 2H), 3.80 (s, 3H), 3. 85 (m, 1H), 4.08 (m, 1H), 4.13 (s,
3H), 4.79 (s, ZH), 4.98 (dd, 1H), 6.81 (d, 1H), 6.90 (s, 1H), 7.48 (d, 1H), 7.62 (d, 1H), 7. 85

(s, 1H), 7.92 (4, 1H), 8.37 (s, 1H).



Exanple 127. M5 (ESI): me 625 (Mtl)+- Exanple 128. M5
(ESI): mMe 511 (M+1)+. Exanple 129. Ms (ESI): nl/e
495 (Mtl)+. Exanple 130. M5 (ESI): mle 534 (M1) +.
Exanple 131. M5 (ES': me 481 (M+l)+. Exanple 132. M5
(ESI'): me 521 (M+1l)+. Exanple 133. M5 (ES!': W 505
(Mr1)+. iti  Exanple 134. The phenol internediate 1-19
under Friedel Craft conditildhs as described for
Exanple 80 formed the G-, O bis-acyl ated adduct which

was reduced to the diol using |ithium borohydride in
a simlar manner as described in Exanpl e 80. To a
stirred suspension of diol internmediate (1.19 g, 2.69

R N s R )

for 2 Q% (i, DENVR$0 @aldED, 4.61
Zﬂlrén}*@ggt%r% g%\)/ef%d% ermv@?f‘ﬂf}ﬁ %acﬁo ]I)I%e)aw n%ﬁt Al
(@ SEryaiThes, 8h; 408 BAIEIEST? (d, LH) i 8suiHn 748 bl B ¢p> (d, 1H),
coIIecte by filtr olr}? "HNWR (DVBO-d6) S 1.59-1.69
7(3.5](341@ 7.99 1@@13%4%1 H, 2.78 (m 2H), 2.97 (m

2H), 359 (m 1H), 4.07 (d, 1H), 4.48 (d, 111), 4.78

(s, 2H), 6.63 (d, 1H 42 (d, 1H),
Efam@le 162, (14.6)mg, 21%% r(«lﬁ(E&H)msea‘*é’é(Mam 11-1), 8.31 (s,
111), 9.44 (s, 1H), 11.51 (s, 111). Exanple 135. Step

1. A solution of N-ethyl internediate 1-42 (510 ny,
EkaplermoBI(R6 iy, 324 MSBEDhateet COMHHY 15 m ) was added
dropwi se to a preforned solution of AIC13 (1.37 g,

16. 31 mmol ) and nethyl -4-(chloro-fornyl)butyrate (1.4
ERhmptQ68 1Tliﬁﬁﬁbﬁlp(bumdDﬁE pfepered miajtingt frqmp Brame) f-‘réé? uiing Ge g""“"fa}

P;ngﬁggggi@?‘ l\ggi‘@#ﬂ%@&g 0 rﬁ)ﬁﬁé&ﬂ%ﬁ%{% ext rac%ﬁed

al i qguot showed conversion to product. To the stirring
solution was sl owy added 1Q.ni .0 %—E}.ﬂ%ng 163 @ give a.
Exampleilgn Bhip 69@60‘{“8“@ PFEPQ‘F’Q by alklﬂattléh\n'}ger AtUre for o60
%ﬂdwwﬁ (l’ﬂ'ﬁlﬁaﬁf es%).t MSYESHf midgeMsdDi.d was col | ect ed

y vacuum filtration and washed with ether, 684 ny,
88%yield. M5 (ESI): me 647 (MtNa)' Step2 To a0 C

E%%Pge 188 'ﬂlfis cto‘?rﬁ;oﬁﬁ&gﬁﬁﬁ arégusmsh@m i Ex@fglerni§. Thokefoester in
u
T niazn 365 AIF3A GHRe00 S ATLHE T FOTSBFCE g ol -
H L 1418 chiok: gonilica gel using 10%
Wk Ep‘gﬂg? 1Ee§:geﬁfﬂgg ﬁ60 ﬁgﬁ?s an HIgLC §t@tamﬂ+i quot of
nieltanolhiroform sheived eAIEAL? Greld/p SH 0D e
reacti on was

FExample 167. The keto-acid intermediate from Example 86 (0.3 g, 0.543 mmol) in DMF

(3.5 mL) was added HOBt-NHj (0. 413 g, 2.717 mmol), and EDCI (0. 521 g, 2.727 mmol).

The resulted mixture was stirred at room temperature for 5 h and quenched with water at 5

°C and the precipitate was further stirred at room temperature for 40 minutes then filtered,

washed with water and dried to obtain the amide intermediate (0.28 g, 93% yield, 85%
purity); MS m/e 552 (M+1}, 574(M+Na).

This intermediate (0.13 g, 0.235 mmol) in tetrahydrofuran (5 mL) was added
lithium borohydride (0.092 g, 4.2 mmol) at 5 9C: then stirred at room temperature for 2 h

and quenched with water at 0 8C. The aqueous layer was extracted with a mixture of

- tetrahydrofuran and ethyl acetate (1:1 ratio) and the combined organics were washed with



evaporated to dryness and the resulting white solid
triturated in water and coll ected by vacuum
filtration and air dried; 540 ng, 93%yield. M5 (ESI):
me 477 (MtH +. Step 3. To a 0 C solution of the
product fromStep 2 (530 ng, 1.13 mml) in 10 mM of
anhydrous DCE was added 87 pl of trifluoroacetic acid
dropwi se with a syringe. THE sol ution was allowed to
warmto roomtenperature overnight. An HPLC of an
aliquot of the reaction showed conversion to product.

The reaction was evaporated to dryness and
bﬁﬁ?, Weloh Bl Satkdnttatsd so dbtatnuthaesde W@‘I‘F‘-ef%ee?m%%égd“& 0%
co

llected by vacuum filtrati on. Gilddie at svrh einpsragat fog 1 h,
tfituoed witlca PHHRUTE egﬁéfﬁ‘& X0 “(aﬁgfﬁh?ﬂm ete4a75_ (

+Na). + B
(SE P ot hupamsesoous e olaiaiadg g
766 Siit); BIS mvp34 Aded). APt 5@8@3 Tondd: &d the al kty|e€ajt31 it g’m
agent -9 . -equi V.. . Lol . [The cassiadmuesird Yaa e 3=
1@3&?’%?#%&“"‘15‘1%8“%8%(‘%3% S&%s%?t ed 10 50-80 € QY84 Vlikn to
tMhRRaGRITR 25 B thet guted At Sy rste A Was™cool ed to room

tenperature and .co wafipuEddytsdica geloblugm The

f%@;?ﬁdh%ﬁgdetﬂr?c{hﬁ? a—ﬁ’éc"g:%\?\n&%%ra&v\lg? era_ Igm(g/F cgl | ected by

i @B (0.0078 i eBuseld): WY BVt T by flash col um

chromat ogr aphy on silica gel, preparative silica gel

pl ates or preparative HPLC. Exanple 136, ite.solj

8, T bbb e RN S R °£€Bafﬂlp‘z
.60-1.67 (m 411 87-1 : 12(2QUrfpr). Phd)resulte

73.(0026 £ 0- 15“310%?%@”ﬂpm‘”aﬁidf‘??“%&%z%&(lg: i 1_%) , “fa‘é@ t%gbﬁ dwas

cge'a'} mfé‘;o@igvva(s'ﬁbatédltb)l,ooﬁc-lfﬁr41‘19“1'3 Byd qusnargd (A 3T 206

S, ,

7.43 (d, 1H), 7.51 Ed- 5 (M), 457
i, e i viicanq ded (P g g Hpko: pgbe 55 (R

éﬁﬁ (6.52 ng, 14%yield) MS (ESI): me 509 (M-H)+.
MR8 e 138, (15.48 gy, 28%yield). MS (ESI): me 467
(MtH) + Exanple 139. (15.90 ng, 2. 7%yvyield). M5 (ESIL);.
o ol Wi oFtfaBlmaae? 9q)411@dmgqthw%w%\;ﬂ ;Cl"i?gd" «
. e +. _EXa ux h. Ethyl

o) & apixtivBo] Eme;hylﬁfmgﬂeﬁﬁ%f%”@%%@é& S
Syt Shorcd tuhbiR bRk reii0n B b SER H

) . , 1. . . uct. MS m/e
Rd W fesuited mgwas.fetpw(dwaafﬂ;p"?&e"f’%%f aﬂ‘é ,dgg‘i‘i{g,ﬁ%%7d (t dh,d
| H) 48 (d, 111), 4.79 (s, 211), 6.79 (d, 111), 6.89

, - 7.43 (d, 1H), 7.51 (d, 111), 7.87 (s, 113),
8.17 (d, 111), 8.32 (s, 111). Exanple 143. (27.17 ny

ﬁéﬁ%f%od%mh@gégsmm%g 58 L1 oVHA®)26. mmbRatipCe: (U4 r 0.25

mmol), p-anisidine (117 mg, 0.95 mmol), rac—2,2’—bis(diphenylphosphino)—1,1’-

binaphthy] (20 mg, 0.09 mmol), and Pd{(OAc): (13 mg, 0.06 mmol) was de-gassed three

times. Dry xylenes (5 mL) were added and the mixture was again de-gassed three tmes.

o for 20 h, the black solution was cooled and the solvent removed in

After heating to 125 .
Jtered through Celite, and

vacuo. Methylene chloride (10 ml.) was added, the mixture fi
the mother liquor was chromatographed on silica gel 5% MeOH/CHCl,). The

intermediate yielded (22 mg) and Raney nickel (50 mg) was hydrogenated in 5 mL 9:1

DMFE/MeOH at roormn temperaire under 50 psi of hydrogen pressurc for 4 days, filtered

through Celite, and concentrated in vacuo. The resultng brown solid was triturated with



Exanpl e 145. M5 (ES1): me 505 (M+ 1)+. Exanple 146.
M5 (ESI): nle 465 (M+ 1)+. Exanple 147. M5 (ESI):

me 506 (M+ 1)+ 113 Exanple 148. Ms (ES!: Wl e 587
(M+ W Using the general alkylation procedure

descri bed for Exanples 136-143, Exanples 149- 158 vvere
prepared from Exanple 136. Exanple 149. (20.73 ng, 56%
yield). M5 (ESI) me 556 (M&Na)+. Exanple 150. (12.04
ng, 26%yield). M5 (ESI) rﬂe 517 (MrNa) +. Exanpl e

151. (5.09 ny, 11%yield). M5 (ESI) n1e 503 (MrNa) +.

Exanpl e 152. (6.94 ng, 13.7%yield EE(%I 5%5{ 1%—,@ J
M%@’f*%ﬁ‘%@% e 1 ; (1)%51 2519 1)L 3.72%, w%égﬁz (5.3
= /8 HESIH); 281 6 1535%% Exa 'e 155 M5 (ES) %@(Jﬂf 9.1
sl Gl e

mr 523 5
55;!1) 6.901(&, /4927 ek F {71 E;QJ R8N0 %’45?@2%%&%7 51 5,
Pheh A BE o 80 9J§§rﬁf PIg CTER( f OR), Bl &= B¢z, 1 1D,

érnmedi ate 1-19 was acyl ated under
sgége@i—b Goahide) SO ons with et hyl

hl'oro- 4-oxobutyrate and reduced with lithium
bor ohydride. To a stirred suspension of |at
“(‘fl (Pr. 3%sfa fRsiOdontaiminy 12 (Trembyil- EnemeR) ‘8? Eg)é@?%hf
er ni t rogen_was adde oMb He b3phino)-1,1°-
mdrod))lowsmneﬂlrwa’r“@&%a g %xrft-liur egl\%a%g ?étl Fs?(élg ;1?’113? o1e) Y
L STREN ASHEE  @mhol anﬁrm(ombt(ltbmgsfb%@ﬁtomqﬁé?ﬁ R g
ving a white Qqel mggvag/%r; ([el gggggattﬁﬁe times.

tﬂﬂei h)g'txlybme%tﬁﬁ e 2tdd B9 WS THFAT Ton 869 i

b E,i(rJESI th:125%8 £&4b i, Mk Dldok S‘éﬁiﬁo(l MaNegoled qg@,t]ppg';cilw@t removed in
A& Hpe allkyl at| on condit | o escrxh}ggﬂlg 3tM&$e and
vacd6- Myleﬁxakﬂphd%(lﬂeﬂf ‘1@5"‘ par ectl rom Exanpl e

1) A8 0%l (5%11\@@&{/@%@@0@;
A O G2k e atezasnsmm
réormediaté. yﬁegde(d@ZQJQ)an@Rg@y(rgc eb@? mgj n‘g gr gepfs )
M@M%—I at; r m tempgf?n%ghmdé} 53%9(61’ hy&ﬂd\gc:n ﬁtcsa;a%e(fgn:{él Zgj) ﬁltereth
thircndgh Cefite3 5nd doncentied i vaRo( & hqgegr)d m%b@;v gl d %%6 rated wi
MSO-d6) & 1.39 (t. J
MeOH to vield 6 mg (8%) as atan powder: mp>300 °C; '"HNMR (D -
_7.1Hz,3H), 281 (tJ=6.7Hz,2H),327 ¢, J= 67 Hz, 2 1), 3.63 (s, 3 H), 3.82 (. 6
H), 457(q.;’ 6.5 Hz, 2 ), 471 (s, 2 D, 630 (dd, J = 2.9, 8.7 Hz, 1 H), 6.72(d, J=2.8
Hz, 1 H), 6.81 (dd, J= 2.7,8.7Hz, 1 H), 6.89 (d, 7 = 8.8 Hz, 1 H), 690 (d, J=33Hz1
H), 7.28 (s, 1 H), 7.40(dd, J=2.1, 8.7 Hz, 1 H),7.61(d,J= 8.8 Hz, 1 H),7.73(d, J= 1.8
Hz, 1H), 790, J= 8.7 Hz, 1 H), 8.31 (s, 1 H); MS (m/e) 534 (M+).

Example 172. This compound was prcpared by the general method for Example 80 except

de as a solvent in step 1 and starting from the

hlori
using nitromethane and methylene ¢
; _chloro-5-oxovalerate. MS (ESI): mfe 413

dihydroindazole intermediate I-20 and methyi-5
(M1

Example 173. This compound was prepared by the general method for Example 75

starting from intenmediate 1-20. MS (ESI): m/e 399 M+1) .



114 Exanple 161. (24.3 ng, 32%. 'H NVR (DMSO-d&): 5
1.35-1.4 (m 6H), 1.83 (m IH, 2.01 (m 2H), 2.36
(m 1H), 2.81 (m 2H), 3.28 (m 2H), 3.85 (m 1H),
4.10 (m 3H), 4.61 (m 2H), 4.79 (s, 211), 4.98 (m
11-1), 6.79 (d, 1H), 6.89 (s, 1H, 7.48 (d, 111), 7.65
(d, 1H), 7.85 (s, 111), 7.89 (d, 1H); 8.36 (s, 1H).
Exanpl e 162. (14.6 nyg, 21%117 MS (ESI): rn/e 467
(MrH) +. Exanple 163. (26 ng, 32% . MS (ESI): me 453
(MrH) +. Exanpl e 164. This conpound was prepared
starting from Exanple 163 using the general procedure
for Exanples 148-155 (9.77 nmg, 20%. Ms (ESI) nmle 517

(M+Na) +. Exanple 165. This 0 B6HE PR BREmfly 100
mh:hpledﬂﬂoﬁhlémw&l“@s P?@a‘lﬂgg%ﬁgé ger\ﬁﬁglel ow solid

TR B VRO s onimdy . Bl o 166

ound was prepared in step 3 in Exarrple 100.
The ket oester in THE under nitrogen was reduced to

ESQHI? ﬁié % [ ]\%S%E% Eg@é‘%u&g \%g:p%?&%l}%g hentral g\bthed for$gprnpfe 91 and

I ed repara Vv, at e
%ﬁ@bgglrm@fmnmsdmb@aegé&p WS (% Gl

anol /chloroformto give a tan SO|Id M5 (ESU. me
511 (M+l)+. Exanple 167. The keto-acid | at 3 and
ER P8 cBhpdBiadig pr@a&a®ymereﬁahmﬂws f‘in?d a0
Was " added HOBt - O e’:? hﬁ) é&f ): {@Phd3 arg*.EDC
E§t@n15218égtart2187f2‘>7ﬁ diatedrfd- MESUTted mi xture was
stirred at roomtenperature for 5 h and quenched wth

water at 5 C and the preci |tat e 1% Ledthys tddide@d the
Exhmpleoli t ’éh@@@@?@#ﬂé"faérprei’ﬁmﬁl i es en filtered,

Je 80 AVEr(ESD: mm@mﬁ he ani de

R . 935 yi el d, 85% purity): VB me
552 (M+1), 574(M+Na) Thi s |ntermsd| ate (0.13 g, 0.235
i?‘y‘t?? Py gﬁé%!rfafwsafbn( Bxdthplc NS aratimetobyyoptslepy the

2 0, then stirred at
ge@ammalmhﬁanmlc 85. MS IGES%HB) 38@&%‘31 ‘with water at 0

C. The aqueous |ayer was extracted with a mxture of

t etrahydrofuran and et hyl acet at 43&
Exafpis &@angame@sepwﬂémmgﬁﬁé@l’ 9\41?%51?1%‘3 %‘% ?ﬁded :

~and concentr Dipall Frotd Yok aedplkel®s. pr oduct ' The
iedideiRy e SE do({egl t ur atoed with a mixture of

E,@H mrplSL(EaI) m!mHSét(Mﬁl)acet ate at roomtenperature.

for M&Hﬁ%ﬁ W|th ether and dried to

ﬁawwedlét r (o 09 g, 75%yvyield, 79%
/181, MS (BEB: WQUW) 494 (M18). To the amide in

net hyl ene chl or| ) was added trifluoroacetic
Bremplq B20MofE &&ZMulrfb,ed m xture was stirred at

ES8 e 183. MS (ESI): rofe 453 (M+1)".
Example 184. MS (ESI): m/e 485 (M+1)".
Example 185. MS (ESI): m/e 469 (M+1)".
Example 186. MS (ESD: m/e 457 (M+1)".
Example 187. MS (ESI): m/e 481 (M+1)".
Example 188. MS (ESD: m/e 455 M+
Exémplc 189. MS (BSI): m/e 469 M+1)".
Example 190. MS (ESI): m/e 451 M1
Example 191. MS (ESD: m/e 512 +1)™

_ﬂ‘l



tenperature for 2.5 h then diluted with ethyl acetate
and concentrated under vacuumto furnish the crude
product. The crude product was purified by silica ge
.col umm chromat ogr aphy (0.0074 g, 14%yield); Ms me
494 (M+l). Exanple 168. The keto-nethyl ester

i nternmedi ate prepared using the nmethod of Exanple 78
(0.026 g, 0.057 mml) in NV® was added hydrazine
hydrate (20 drops). The resulted clear solution was
heated to 100 C for 4 hours and quenched with water
and the solid was filtered, washed with water and

HE-REHQMSQESI)%W%)I) M5 me 435 (Mrl), 457

ture of intermediate 1-27 (1

anl)zpkd&3ﬁéﬁgg§l)1@4ﬁ"f$é%d}h ochloride (4 eq) in a
t 1§T1‘MS§E$1§11'%'483 (pwlrol i di none and et hyl al cohol
uxe

r 2 h *ﬁ%/ al cohol was renoved under
Pkamp mnsamdSt(EEI)rmMBdM xture was quenched with

vvater t id was filtered, washed
E\E&SQ&S&E@O‘P’M&%Q ?lford product. M5 nmfe 440
Eg(Mh{gbewExbas’mESI)Jﬁ&SSACMﬂEd flask containing 1-22 (100

EMIIIPlerFﬁ7 Msgggwﬁf A3k, M, 0.25 nmol ), p-ani sidine
ﬂx@:&p?c 198 MS%%M%Pmmaﬁhl no)-1,1' - binaphthyl (20

and, P )z (13 nmg, 0.06 mmol) was
Eakemg@s@%d‘/[ﬁﬁﬁég e 08{MH*Y y xyl enes (5 nL) were added

0. Nea7againtde- gassed three tines.
E%F?'gfre eatlgﬂglfo 125 C fog 20 h, the black sol ution

Bmmpbé’@lldﬂs B3Nt - renoved in  vacuo.
%é eb%g%ﬁfﬁt@ﬁlﬂ%@gw)* was added, the m xture
fPSre

rough Celite t he not her |iquor was

Rxhiople20B.9vs (R8D: ol 455 (Mea gel (5% MOH CH2CL2). The
nt e [ ) and Raney ni ckel (50 ng)
H/&?? ol\gitggE%Q% 1((%1@ DMF/ MeOH at room
Exaﬁ@MELMS(EﬂHHM%l;iM“bf hydr ogen pressure for 4
days, filter |te and concentrated in
l?zoq“r%[g(gggl%ﬂng brovvn solid was triturated with
Eklaﬁlplmwsqﬁsnamwr@mg% as a tan powder: np>300
(t, J =6.9Hz, 3H), 2-81
Rxﬁmyl%w% %‘@@;@?@éfgm 2H), 3. 72(s, 3H), 3. 82(s, 3
E};a)amfezﬁ@ N8, (ESD)=m BTHM+LY. H) | 4 70 (s 2 M 6.80 (dd,
1 Hz, 2 H),
arg!cyle(?d1 MS£E§B7‘“%?§?3£N€T)1§67 1 (d e e b H
E% 1421@.1\4@55513 Rfe BTV 1 H) 752 (d, J = 2.0
,7.5% 4%(}%&1 , 7.78 (s, 1 H, 7
Fxdmple 213 /e d9) 2326 (s, 1 H: M. (ni
I 71;;/ Aoani+ay. f | ask containing 1
éxmbﬂii%ﬁ (ESﬂ’ cSezcoquang 0.19
Example 215.MS (ESI) m/e 495
‘Example 216. MS (ESI): w/e 466 M)
Example 217. MS (ESD): m/e 469 (M1Y".

Example 218. MS (ESI): m/e 469 M+

Example 209. To example 172 (50 mg, 0.121 mmol) was added Ac;O (2 mL), and the

oC for 2 h. The solution was cooled to roont

ow solid was collected and dried (33 mg, 60%):

reaction mixture was heated to 140

temperature, Et;O was added, and the yell



nmol ), 2, 5-di met hoxyaniline (100 ng, 0.71 nunol),
rac-2, 2' - bi s(di phenyl phosphi no)-1, 1" - bi napht hyl (15
ng, 0.07 nmol), and Pd(QAc)2 (10 ng, 0.04 nmol) was
de-gassed three tines. Dry xylenes (5 M.) were added
and the m xture was agai n de-gassed three tines.
After heating to 125 C for_20 h, the black solution
was cool ed and the sol vent'Pemoved in vacuo.

Met hyl ene chloride (10 nL) was added, the m xture
filtered through Celite, and the nother |iquor was

chr omat ographed on silica gel 5% Me OH/
M(E«JSet@)M@sﬁad’f)(ﬂZ@?g@?a ﬁ%g s?oﬁﬁasfg
enat I\»ﬂeg-mavb (5,008, 11.72 (s
31‘1?3 &ﬁggv gbslp%{:_( b%ﬁt)‘l rogen pressure for 4

g 1&' h$y @fh. through Cellte and concentrated in
pp\(g!?ﬁo ehe r(g\gultlng brown solid was triturated with

MOOH to yield 6 ng (8% as a tan pomdezrgsmr(rjp;BO&PCt: 'tl—rllleby

NVR aikd fron7Edarkide 1 romelputyreni
Exﬂpéwgggﬁﬁg%%?ﬁ@ \?—ﬁﬂG 7 gg% 3. 63 (i 3
thé-benedal BRtHod forExample 8% e S0%(M Hz 2 4. 71

(s. 2 H, 6.30 (dd, J:.,87Hz 1 H), 672(dJ

=28 H, | H, 6.81 (dd, J = 2.7, 8. ,
Ex{athp le] zm $h18 cd:i:)poﬁhdHyaS pgeep@@d(f@m xampje éyﬁr&“d it [%di‘:g’ygge

1 1 7.61 J

gegwral IaetbﬁdfOIEiiﬁ Igl?%?&(sa‘ﬁ? mitsd (D) I|:|)|) 7.90 §d, 3=

8.7 i, 1 H, 8.31 (s, 1H) I\/S(n1e) 534(MF)

Ie 172. This co ad hdd @ sgibaa fal
Eﬂ@ﬁwﬁﬁﬁng-@m EREH PR ]L‘((’e%(lcep%i &g?ﬁgﬁ% tromet hane and

E ¢ne chloride as a solvent in step 1 and starting
romthe di hi()drm g;;z@g g}l nternedi ate 1-20 and
Exmpphy 2215 MSHESDg/8 4 \ tate MS (ES]): me 413
EM'grqg!g ﬁ17e3455T(m.{[-81) onmpound was prepared by the
ger?grgj?l met og for e 75 starting from
Exampéermdl\@t@sw 1): ride 399 (M+l)+. 117
%@E@%ﬁ WU was prepared by the general
for Ie 100" _starting frominternediate
Emgmazzsslv(sags;) m/ﬁ%094@4+1()m1)+. Exanpl e 175. This
r t.he general nethod for
npﬁ%dw%ﬁ ﬁp@f(ﬁ 1)92 starting frominternedi ate
Exbn@mezzstSE(ESD m%ﬁ +Mr1) +. Exanple 176. This

conmpound was prepared by the general nethod for
Exanpl e 103 and Exanple 86 star t Bv th
E)ébn:%ﬂ)e mﬁmoynpcm@ wps prepret) i Om%&ﬁlﬁ P%zf‘% T 168 By the

of By @1A%5 d et hyl
geF‘%f& ’G%E;BQI}I\B%BTB;E%Q ('r-TEgtmhod for Exgnplag 82 )I\//S

(ESO: nle 469 (M+1)+. Exanple 178. This conmpound was

E)Iain%rlrt]: %9?%&3600%1p0uncp dab E%BB@&'?%BPEJ{%{ME §7d¥nd p@pyl iodide by the

general method for Example §6. MS (ESD): 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 (ESD: mfe 495 (M+1)".

Example 231. This compound was prepared from Example 174 and bromobutyronitrile by

; +
the general method for Example 83. MS (ESD): m/e 534 M+1).



general nethod for Exanple 83. M5 (ESI): me 508
(M+1) +. Exanpl es 179-242 were prepared from Exanpl e
172 and the appropriate brom de or iodide by the
general nethod described from Exanpl e 83. Exanple 179.
M5 (ESI): rule 455 (M+l)+ Exanple 180. Ms (ESI): me
441 (Mtl)+. Exanple 181. MS (ESI): me 427 (M1)+
Exanple 182. MS (ESI): me ®¥#1 (M+l)+. Exanple 183.
M5 (ESI): nmle 453 (M+1l)+. Exanple 184. Ms (ESl): rile
485 (M+l)'. Exanple 185. M5 (ESI): nie 469 (M1) +.
Exanple 186. Ms (ESI): rule 457 (M+l)+. Exanple 187.
M5 (ESI): nle 481 (M+l)+. Exanple 188. Ms (ES]: me

455 (M+1) + Exanpl e 189. MS ( ES e
mgﬁ @3_)19"ms cmxgpqlngg]wasrﬁr@agr@l it 13C¥I‘£18%§§9 rft%@ifﬁte 1-21 usi

ESI M/ e B VLYY,
t&%ge'{ﬁmli’?ﬁe désg{]t‘*g&q‘é%ﬁawsg% g}sr]p% el\/%ig%sgss GE M+1§v£r °
Exanple 194. Ms (ESI): me 483 (M+l)+. Exanple 195.

M5 (ESI rul.e 498 e M3 (dnf e deheylation
E}@m(lqvﬂi% Tf@ 5%?%1“%9‘%39 %P?‘Eéqw %1}%% %0 (M(:-df)@) N
%ﬁ] MEESESye 403 @VI497. (M+1) +.  Exanpl e 198.
?@SI) roI e 469 (M+l)+. Exanple 199. MS (ES]: nl e
469 (M+l)+. Exanple 200. M5 (ES]: nmle 473
#0iyis WonbESld viol et G e e Forbob gascibed for

(Mel) +.  Exanple 203. MB (ESI): me
E;&&me)MS(EEQaWﬁ%‘ ‘DMVB (ES]: me 481 (M) +.

""!

Example 235. This compound was prepared from Example 234 using the method

described for Example 233. MS (ESI): m/e 471 (M+1)".

General procedure for Examples 236-244.

A mixture of intenmediate I-24 or I-25 (1 eq) and hydroxylamine. hydrochloride or O-alkyl

hydroxylamine hydrochlondc in a mixture of 1-methyl-2-pyrrolidinone and ethyl alcohol

was refluxed for 4 h. Ethyl alcohol was removed under vacuum then quenched with water

and the resulted solid was fi
Fixample 236. MS m/e 400 (M+1)
Example 237. MS m/e 442 (M+1)
Example 238. MS m/e 453 M+1)
Example 239. MS m/e 414 M+1)
Example 240. MS m/e 442 (M+1)
E#mnple 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).

Ttered, washed with water and dried to obtain the product.

Example 245. A mixture of intermediate I-24 (1 eq), methanesulfonyl hydrazide (5 eq) and

p-toluenesulfonic acid monohydrate (1 eq) in 2 MIXUIe of 1-methyl-2-pyrrolidinone and

benzene was refluxed using a Dean-stark trap for 2.5 h. The reaction mixture was



Ewéa?'péls]e. 2%5. M5 (ESI): nmle 481 (M+1l)+. Exanple 206
Ve (ESl: e 481 (Mrl)+. Exanple 207. MB (ESI): me
Brambl 6 210, WS (BS) - mie 497 (M) T - Bxample 21
MS (ESI): me 523 (Mtl)+. Exa 10 e res: H

. npl e 212. M5 :
‘éﬁ; (ll\/H-I )2+_ Exanpl e 213. MG (ESI): W& 497 EI\E/E]15+me
Ex Errésje ﬁf' M6 (ESI): role 469 (Mrl)+. Exanpl e 215
M5 (ES]: ne 495 (Mrl)+. Exanple 216. M5 (ES]: me
(ML) +. Exarrple 217. MBS (ES|: mfe 469 (Mtl)+.

Ex
Q@Ug‘m@: Vzltftzlsj?-‘g“%tg% %mfgff? bléggox(a'{é*'éalduonﬁma eptasteddgice Path a

m.].:ﬁgretotﬁ Eihyl £Katid HA tmahydmﬂlrm@ lh@\é\lglse dFl(:j1 ft%g%%ﬁ’é\‘% °¥°(a%° 32'5)&

e SO
S o Pt g SN TpeL 0 v

| ected d
T Aty et SR
, 5 (m 2 H), 3 89
5.17 (s, 2 H, 7.44 (d, 1 7.54 (s,
(7m?7 (s, 1 H, 8.72 (s, 1 H. 11H)7’2 (s, 1(26 1plr;|)rﬁ VB
e) 455 (ML). Exanple 219. This conmpound was
@ﬁ&%r@&dﬁ:&@mﬁamnﬁ@%?éoand bronobut yronitrile by

t he gener al hod
g T R
Eﬂg@f% Rind ﬂ@dr@ﬂdoﬁl&@leq) mda ity of e én\/\%@’é% goiﬁ ?{g a%[fpethyl

r ampl e 83.
alzpitcl 2y f@ﬂé‘?‘%d 56 }& r B b%gﬂt'glglei 1 ? aﬁ:?fmatmﬁl gwemperamre

tg%% Heset !E&QH fﬂﬁ[yl aExloiwee raBovet MR VA< thegeaction

, rn/ e 497 |\/|
Uﬁmlu‘s)was th%@lﬁﬁ‘f ( 1‘2’% Eégﬁic?eﬁgiesﬁ ﬁ/l+ E?l.ﬂl_'l_remfe 455

Lar r@%‘hd eﬁ@l £o%&1a (1- Setidp S helpmpined ogeRies Was awhed Kith

509 M+1%
brine, dried and concentrated to provide 2 crude product, which was triturated with a

mixture of tetrahydrofuran, ether and hexane to furnish a pure product.
Example 246. MS m/e 470 (M+1)

Example 247. M3 m/e 456 (M+1)

Example 248. MS m/e 484 (M+1)

Example 249. MS m/e 498 (M+1)

Example 250. MS m/e 509 M+ 1)

Example 251. This compound was prepared from methyl ketone intermediate 1-25 using

the general procedure for Example 246-250. MS m/e 428 (M + 1}

Examples 252-286 were prepared using the appropriate N- alkyl ketone intermediate 1-26 .

by the general oxime synthesis methods described for Examples 246-250.
Example 252. MS mfe 442 (M+1)
Example 253. MS m/e 484 (M+1)
Example 254. MS m/e 470 (M+1)

Example 255. MS m/e 456 (M+1)



Exanpl e 226. M5 (ESU. me 501 (M+l)+. Exanple 227. M5
(ESU. nfe 515 (M+l) +. Exanple 228. This conpound was
prepared from Exanpl e 173 and et hyl iodide by the
general nethod for Exanple 83. MS (ESI): nl/e 427
(M+l) +. Exanple 229. This conpound was prepared from
Exanpl e 174 and propyl iodize by the general nethod
for Exanple 86. M5 (ESI): nle 509 (M1)+. Exanple 230.
Thi s compound was prepared from Exanple 174 and et hyl

i odi de by the general nmet hod for Exanple 83. M5 §ESO

& @r]‘m .Thios ngo mttombane( mL.) was
%F@BE%SS(MS#E ek%% ar?ld’ gr ormbﬂttp t %‘”8% .
DanGhake dmtdmucmmdemwm e, Nk oy A by by

I\/H) +. 120 Exanpl e 4n thepanedwas
chiovide K94mg:/0- %ma@ﬁ;ﬂ@éqgﬂfds? %S&?a“cp% 216“52?%% t he

gggf jit%?]gﬁ rté}xgg%s £ HNeSfEht bae réﬁtiog:xaaﬁﬁeg cg@cwtgqvgln—ed with
Wit apd arﬁw dupps of) I:_I%GIrﬁSlFi%d 389P SF% y&h écgcylr%%{%%

o with
dgﬁgélr\]lg in rggtﬁgene c% d—l@hﬁéﬁﬁlﬂlul anmpﬁnﬁécﬁbj Mbjharhmewp@n it

d
R i,
I £
@t@ﬁﬂreec Q’g’dlgpﬁéel fﬁgemd ggmdescrl beﬁgfp g}) el
@é’i— valRurk 5@&1 HTVES ARG KM})) E:@grr@? Wsdt{%ﬂ?{ﬁ% yiizom thieny

anpl es 236- 44 A m xt U ot dbre2dtsd@ibed for
Ketop§ iftarmediptesnd b f&’?‘%ﬁﬂ Sm %égﬁl o?{ogee or

byéelnax ylasan hmdrochl orlde in a mxture of
‘%ﬁ%’ﬁﬁ% hy6lnax @1

2-pyrrolidinone and ethyl al cohol was
refluxed for 4 h. Ethyl alcohol was renoved under

acuxenag,,hﬁ%@)éq@gh@@uwth water and the resulted

ered, washed with water and dried to

EhhqﬂmiShMSpp@d&ét (M“Lllixarrpl e 236. NB me 400 (M)

w E%JXZ%ZS (Mrl) Exanple 238. MS nie 453
m e 414 (Mrl) Exanple 240. MS

B A 26(( Mfﬂ)n!e B&Mé) 241. M5 e 426 (Mrl) Exanple

]%fa%nplflsvgﬁ s 39848 Mook 1)

Example 262. MS m/e 498 M+

Example 263. MS m/e 428 M+1)

Example 264. MS m/e 442 MH+1)

Example 265. MS m/e 456 (M-+1)

Example 266. MS m/e 470 (M+1)

Example 267. MS m/e 490 (M+1)

Example 268. MS m/e 499 (M+1)

- Example 269. MS m/e 470 (M+1)

Example 270. MS m/e 484 (M+1)

Example 271. MS m/e 414 (M-+1)

Example 272. MS m/e 428 (M+1)

Example 273. MS m/e 456 (M+1)

Example 274. MS m/e 471 (M+1)

Exarmople 275. MS m/e 499 (M+1)



Exanpl e 243. M5 W 442 (M+l) Exanple 244. MS me 428
(M+1l) Exanple 245. A mixture of internediate 1-24 (1
eq), nethanesul fonyl hydrazide (5 eq) and

p-tol uenesul foni c acid nonohydrate (1 eq) in a mxture
of 1-nmethyl-2-pyrrolidinone and benzene was refl uxed
using a Dean-stark trap for'?3.5 h. The reaction

m xture was 121 quenched with saturated aqueous _
sodi um bi car bonate solution and extracted thrice with
a mxture of ethyl acetate and tetrahydrofuran (1:1

%ﬁ&ﬁgﬁéz’iﬁT'}@SWmQMm} ganic layers were washed with
rine, dried and qconcifltrat ed, and the crude product
Bresngtie 217urM$ ade 3¢ AM+A) i xt ure of tetrahydrof uran,

t her. Pﬁe&g%rb%t yiyel d product. M5 mle 463 (Mtl)
ﬁ%’ﬁ‘lﬂl%?,bgroce urg or )Exarrpl es 246-250. A m xture of
Enhenee. ais mieshly (Midl one internediate 1-26 (1 eq)
and O al kyl i ne hydrochloride (4 eq) in a
ﬁ%@?géoo&ip%?%’};f&%?gyrrol i di none and ethyl al cohol
Masnglebsnes nfes32 (M+1Pot assi um carbonate (17 eq) was
added at gﬁgm ‘ta\ggg)?%ﬁtlgre and heated to 65 C for I|h.
@smﬂle%?c o/ noved under vacuum the reaction
Bl 44 HE SsaEs kiepsTi@eRahed wi th water and extracted

thri'ce with a m f tetrahydrofuran and et hyl
Ewm;é@@%ﬂ%nﬂ%\ﬁﬁﬂﬁ%ﬁe conbi ned organi cs was washed

ML the Bé9. s my J9sd(amty concentrated to provide a crude

product, which vvastriturated with a mxture of
Exmpber Mum&rslefED) and hexane to furnish a pure
product. Exanple 246. Ms me 470 (M+l) Exanple 247.

MS me 456 (Mrl) Exanple 24 - DO AC), (134 mg,
Exangé QSD@mwerﬁféma‘%d'(aﬁ%l?g"l @afn%g’e&g%g’smws o ecbs(o

i ] d?ne
@{% + 13% E;ﬁﬁﬁ? (%5 135 10.09 B OsEO0y (el mes0-B8 eymal ke Prigit
t diate 1-25 ‘ | on

ane g@ 056 nivpiD) BRSS! O AHETR T b, F DR The reacti
%g | Y%g’cké?ﬁ?ﬁée ’It'PI@ Ee%cfé’éna{@a’tfo‘fdlsﬂ 0 1@t hmpapwm@didgpgd_ with

one I nternedl ate, 1- ] on
S¥Rtheliesedtaohgldeslijestd Yashef Vit 8%%@%@ Ffé%%%.?@?gé %fzeﬁi‘; o
Exanpl e 252 . ; o Pt
Q}gﬁ%wﬁﬂna%@%@g %ﬁa A o) cHEiaaml pre@h8i NLS

l'e 254. M5 nie 470 . a
(33%) of the 3-substituted cyano ester. MS: 534 m/e (]\§1+¥I} '; A mixture of this 3
y-Ni (excess) and 5.0 mL of DMF and

substituted cyano ester (25 mg, 0.046 mmol), Rane

0.5 mL of MeOH was hydrogenated under 50 psi Hz
red by HPLC to completion. The RalNi was

on a Parr apparatus overnight at room

temperature. The reaction was monito,

removed by filtration, the solvent concentrated and the product putified by silica

_chromatography {5% MeOH in CH,Cl,) to afford 16.0 mg (71%) of product. MS: 492
mfe (M+H)™

Example 288. This compound was prepared by the same general procedure as Example

287 with intermediate 1-28-1 (98.2 mg, 0.2 mmol), PA(OACc): (13.4 mg, 0.06 mimol),
BINAP (56 mg, 0.09 mmol), Cs,CO; (91 mg, 0.28 mmol) and N-methylaniline (104 ul,
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) Hydrogenation of the 3_gubstituted cyano ester (50 mg,



Exanpl e 255. M5 mle 456 (Mtl) 122 Exanple 256. To the
internmediate 1-32 (25ng, 0.07 mmol) in nitromethane (5
n.) was added 2-thi ophene carbonyl chloride (75 pl
0.7 mmol, 10 eq) followed by alum num chloride (94
ng, 0.7 mmol, 10 eq) added _in small portions. The
reaction mixture was stirl&d at roomtenperature
overni ght. The reaction was then concentrated, stirred
with water and a few drops of 1 N HCl added. The
product was collected by filtration, dissolved in, ..

0. 56 o BE dedetipud foeExatiansl afferdedth Pei(d g g Broct "nas: 476
preparative TLC eluting with 10% net hanol / et hyl ene

me{Motl)de. The desired band was col |l ected, stirred with
met hyl ene chl ori del net hanol, filtered, and

~concentrated. The sanple was dried at URSIEE as Example
EAaaqlt 289 Vs iogippundvRasyreparersby Hf 157 %?%%P’é’ 256 was

. d by f t Bk eyl o Kekenepd(one)@s# atge 0 QA gumol),
2&%’2‘%&“3%%%%&'%1 (g%?%”tohe ggg}r’dgl p? ‘i%g%ﬁﬂl aniline (147
P 6ng?emm Gs G e 245 @;ar)fp P&k (fgﬂ?@%n

anpl e e s
mg,l\%gf‘?m“’gﬁéﬁaogﬁfgi&xyﬁ%@hﬁgﬁié% E‘?I\E;H) y@nE,xa Le 260, NS4
ik Bedt 0 wabsHiincENESTHCE 126 IM-HIES - Fyaroggnatiopel jhis %ﬁ%ﬁ%@ f

262. M5 mle 4&/@7%@%‘ bSxabple T dfloaded28 rjdBEYo) o
“’(*‘%3%”

cyBraptd4®g me, Exanpl e 265. M5 nie 456

théry#ohl;ct. FXQnDph ay208:HNS nie 470 (Mrl) Exanple 267. NS
e 490 (M+l) Exanple 268. M5 mle 499 (Mrl) Exanple
269. M5 mle 470 (Mrl) Exanple 270. MS nfe 484

M1

E;%gﬂi%'@%%ﬁ& \wag\%g?ﬂ:e&%d;r%sﬂn 4 gdhfljal p;aimms éiegc;zi@?ad m@%s 287-
28D elartingSwith @e@y@ocqm)intérml\éﬁiate%ﬁ £fnd Qﬁ'p]f%pna@( ef
Example 290. MS m/e 492 (M+1)

Example 291. MS m/e 522 (M+1)

Example 202. MS m/e 522 (M+1)

Example 293. MS m/e 492 (M+1)

. Bxample 204. MS m/c 492 (M+1)

Example 295. MS m/e 521 (M-+1)

Example 296. MS m/e 520 (M+1)

Example 297. MS m/e 560 M+1)

Example 298. MS m/e 522 M+1)

Example 299. MS m/e 548 (M+1)

Example 300. MS m/e 522 M+1)

Example 301. MS m/e 506 (M+1)

Example 302. MS mfe 480 (M+1)

Example 303. MS mie 492 (M+1)

Example 304. MS m/e 506 (M+1)

Example 305. MS m/e 506 (M+1)

Example 306. MS m/e 546 (M+1)




Exanple 275. M5 me 499 (Mtl) 123 Exanple 276. M5 me
485 (M+l) Exanple 277. M5 W 546 (M+1l) Exanple 278.

MS me 562 (M+l) Exanple 279. M5 mle 511 (M+l)

Exanpl e 280. M5 W 497 (M+l) Exanple 281. M5 nmfe 539
(Mrl) Exanple 282. MS me 525 (Mtl) Exanple 283. M

W 567 (M+l) Exanple 284. %5 m e 553 (M+i ) Exanple
285. M5 me 595 (M+l) Exanple 286. M5 We 581 (M)
Exanpl e 287. A m xture of internediate 1-28-1 (98.2

ng, 0.2 mmol ), Pd(QOAc)2 (13.4 ng, 0.06 nm)l(gé BI-I\tIerfnedjate
PkafipleB07. BHAompobid wesREmBed Sdngige NopRBY B i &

p-ani sidine (118 , 0.96 L) g iTioR brodediyd @dderibed
%82 Wa briasas i BaRS s cPbnggin eyt liffkiof brodedyt Bncribe

U QUL 2By 4IPhE M4 gaet on was cool ed to room
enperature and diluted with CHzZCI 2, filtered through

celite and washed with CH2Cl 2. Concentration and

urifi i on sy EhrQied aphigobutyhc BIeNEIEOH | n
E %Fésgfﬁf Sp?ro g%é?é‘%i?;p LC pr.o]\%gged 35 % Exéf_%angfreductive
iftBmediaeUinstd dndt2eokaydddribydrermidorele B8RS FECOPRM =" "A

m xture of .thi.s 3; L4 Ui £ s TYSN Q1S Y469 26+,
Cl’fﬁhéﬁt@“rﬂrr%‘ieﬁhfwﬂ%sﬁg)l?l?ﬁép%g%g]ss) and 5.0 nL of DMF and
0.5 nmL of MeOH was hydrogenated under 50 psi H2 on a

Parr appar at ys_ayv, ight at room tenperature. The
SV@B@HQ;FPW%HWE%'?% ed by HPLC to conpletion. The cgglyi?mb
was s&emYedg oy 7 hirhél) mtérmediateHeS05017@ ML 610ER HE? addgg 37 m!
and t he product rifi b idj [0} dériRRyas hedted t
1608 2O, fatigpes by 1%‘%‘?‘1(%’%6%%0& %‘%Ly%l/g&’g?éﬁr oduct . , °

M 1498 holtsChdnbhbentrateExWiapk @a28Rled Thd e Lrdragigd with

prepared by the sane general_pro r ANBYE sodidh
e L e

sn@gecg% BB hd driBd NARr (EGumAt 80 °0% give B30 mg (19%

1 ng, 0.28 nml|) a hyl aniline (104 uL,
yidldy ef trrdt-isonrapd poodyrts HS &ﬂﬁgf%‘%ﬁ?he 3-substitut ed

cyan e§§{:§c{j1.§§£(3@mm%§%f :MBSnedoint Brometkp INB:15 1e AL@H was

a«é% 4ﬁ§41 (6.41 gl 5 eq) OB O Gros wisP St e heLab i PastRARE to

20°C for 2 hours and let stand at r.t. ovemight. The solid was collected by filtration,

washed with water and ether, and dried under vacoum at 80°C to give 1.1g (77% yield) of

the nitro intermediate; MS m/e 458 M + H).

Step 3: To 1.1g (2.47 mmol) of the nitro intermediate from step 3 in 40 ml
DMFE/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
suspended and stirred with ether

The reaction mi

was filtered through celite, concentrated under vacuum,

overnight to give 800 mg of intermediate 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 1-29-1 in 1 mL n-butanol was added 7

g (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 0% MeOE/CH,Cl,. The product was collected, stirred



124 0.097 nmmol ) as described for Exa
Ei my (72% of product. Ms: 476 rulen?a$4i§z)ifforded
anpl e 289. This conpound was prepared by the same
%?ggril procedure as Exanple 287 with internediate
I_ (98.2 ng, 0.2 nmol ), Pd(OCAc)2 (13.4 ng, 0.06
nmol ), BINAP (56 ng, 0.0%6mml), Cs2C38 (91 hg 0. 28
gngl%1and 2, 5-di met hoxyaniline (147 ngy, 0.96 nﬁnlj in
. 0of o-xyl ene. The 3-substituted cyano ester (45
ngﬁ 40% intermedi ate was obtained. MS: 564 role
il Yol fong A RURRR i, St e cyB e« 0
S tod S o b e o B e e s
Gwé$%£0+' Exanpl es 290- 306 were prepared using general °
rocedures described for Exanples 287- 289 startin
with the cyano-ester internediate 1-28 and the °

appropriate aniline.
xR P SRR 85 PR s oz NS ol o

Ex%é&ﬁ%?@lﬁ%ﬁéﬁﬁ@@a Il\/s %e 492 (Mrl) Exanple 294
anpl e 5. M5 role 521 .
Exbxplepll b /@8 M 820 (Mr1) Exanpl e 297. |(vr|\sm}2>| e

560 MLy |
- s fﬁ)g%@ 298. M5 nle 522 (Ml

*EPFor € yﬁ (NFlfngxanple 300. Ms &ie %zzE?ﬁﬂﬁge 299
Exkxgleplla. BBI/eMO8iM+806 (Mr1) Exanpl e 302. MS'role

SRR AT D000 () ST
: anpl e 305. M5 nie 506
ExBApiplL6. BImCSGIMHE) 546 (MH1) 125 Exampl e 307 Thi s
BraonRAIR B 0BRRLSS uSing the N-propyl cyano-ester
Example 317. MS m/e 506 (M+1)

Example 318. MS m/e 492 (M+1)

Example 319. A mixture of cyano-ester intermediate I-30 (500 ing, 1.4 mmol), 10N

NaOH (3 mL), 3-bromo cyclohexene (1 mL) in acetone (30 ml.) was sti
s water was added and the

rred at reflux 12

hours. The acetone was removed at reduced pressure, €Xces
pioduct collected by filtration. MS (BS+) m/e 451 (M + 1). The above intermediate in
DMF/MeOH (50 mL, 9:1) and 2 scoops of RaNi was hydrogenated on a Parr apparatus for

12 hours. The catalyst was removed by filtration and the solvent removed at reduced

OH was added to the residue and the product was precipitated by addition of

pressure. Me
To a stirred

water to give 580 mg of intermediate product. MS (ES+) m/e 411 (M + 1.

suspension of the previous intermediate product (450 mg, 1.1 mmol) in methylene

chloride (100 mL) was added 3-(carbometh0xy)propiony1 chloride {1.5 mL, 11 mmol)
then aluminum chloride (1.5 g, 11 mmol) under nitrogen atmosphere. The reaction was

stirred over night at room temperature. The solid was collected, added to ice water,

triturated and collected. The product was chromatographed on silica gel (CH,Cly/MeOH,;

95/5). MS (ES+) m/e 539 (M + 1). The THP ring was formed by the general procedure

described for Example 93 using sodium borohydride for the reduction and TFA in

dichloromethane for cyclization.



1-28-2 and butyrol actam usi ng the coupling and
reductive cyclization procedure described for
Exanpl es 287-289. M5 nfe 454 (M+l) Exanple 308. This
conmpound was prepared using the Niso-butyl
cyano-ester internediate 1-28-4 and
2-0x0-3,4,5-tri hydro-i m da2®l e using the coupling and
reductive cyclization procedure described for
Exanpl es 287-289. M5 mle 469 (M+l). Synthesis of
internediate 1-29-1. Step 1: To Ig (2.7 rmol)

I at j in 130 nL acetone was added 3.7 nL
M%@E@%q{e% e o:\gg)d by 1.22 nL (12.2 mol)

2-i odopropane. The reaction was heated to reflux for

48 houyr hen,.cong Wk SxloM@s(0adds 3.68 mundl hid) equiv.)
Eﬁf’é‘@lﬁé@ieif’ fﬁ%%%som ﬁ% grrlgﬁ%%ne?chl O{T i de and ng%snlﬁ?fggen,
B B e 8 T luton
wpaeé@mhcéﬁlowt@%f 6‘1;9{?@@"%%(56@ (75% -yi el'd) of tteh@ 25369
s égga{(%pazﬂm RiQ@eics (YS9 m.qummmﬂazoé? @Elp%z. Lg &

. 320 .2 Mo of 1nter | at. : t 4hA
o @H] wauiv-) Hevdded epa I:dzi‘lﬂ‘%%%?%?‘g‘éﬁg%?} = GO HNO3 dr %IE: | The
caclREmxaas WadfootaioBeaad auenchgbwith 4% 31!

i e 8l e
R aeht?j’ ?et stand at r.t. overni ) j 1d). '°H
ooty O P IREOB AN Vs SRR ialRE G2 b OTRRCID)

. . ) X 8 dd,
8 MRSl agnder sy aaLm sk BACHP1EE e, TG LA &F8S

ro 1 nt

te;, N5 4 . 3i
21D, 426 @d( 1Y 3.8 |3¥D,dlf-0(iir(§h AH@,.@E‘.GG%{%%%%% & gﬁ)r ?’??n'e i,
t 3 i 4 / g@ém"nﬂﬁ Gdﬁi;l -{»-f
S:f}};?{gdl}ﬁ! ’??]pgs gqfl)’éa?%illz(%ﬁge!’ F nitrogen ?t m)sgﬁerg\.,v The

reaction mxture was stirred at 50 psi on a Pan

Appar atus for 48 .hours. T | R 21 (128rmeg) 0.297
v .
2061, $bddib 5 h THIF (8 B heuder wiwoperi yht added Hihpun B8 W‘é o] Ak

nternedi ate 1-29-1 as,.an_ off-whi i ob@EM W Al
298 mindl. 16 st A ioriia Vit ho B suolthion B SR wall bBitdsn b emiually

S Yo, )

tf?%fcggtﬁg %%{luﬁa YecdBe Rohogeteaus. Mﬂi@aﬂ&th‘mo%@hczl ': rFﬁL 2.97
ok 5 bawey byas sided and thp ixefig S6drkight. Wtkenho atetithg

ok, & pawxv-byey %?qthﬁl:ﬁgﬁxtgrg gﬁs iggrnr&Fn xt u rg!g was nLt h en q

TS s Waf Fbsefled %?/ TP € theintiktuve ey goofed|te 876 @nd Gl Sloxdy an

on a silica el preparative TLC | A6h SOHd (110 mg, 87%
chbBRIYGHIEOV ZerT hERe SPRRICTAS FHBOYEG 1 ‘é%t“gg&"g% rred 126

AL LG5 i dej wacpatied nkurmeben pites TR
dﬁwﬂwa!gelammgrim@me@gn |q}gh;_/£qef%d aestg &“’%ﬁhf V(\)/ o g

270 £Ld M5, Tty AanndiMisiBO-dg: § 1.23 (m, 28, 1.43 (m, 1H), 1.55
(m, 3ED, 173 (m, LKD), 221 (m, 1H), 2.86 (4d, 2D, 3.23 (dd, 2D, 3.8 (5, 38D, 442 (m,
VED), 4.7 (5, 28D, 5.07 (&, 1ED, 7.40 (d, 1D, 7.48 (d, 1HD, 7.82 (s, 8.34 s, 1HD), 888 s,

1H), 11.41 (s, TH); MS (ESD: m/e 427 M+H)".

Example 323. To a stirred suspension of product from Example 322 (70 mg, 0.164 mmol,

1 equiv.) in methylene chloride (8 mL) was added trifloroacetic acid (63.2 pL, 0.820

mmol, 5 equiv.) followed by triethylsilane (0.13 mL, 0.820 mmol, 5 equiv.). The reaction

mixture became homogeneous and was stirred at room temperature overni ght. Reaction



Exanpl es 310-318 were prepared using the general
procedure for Exanple 309. Exanple 310. M5 me 464
(Mtl) Exanple 311. MsS nie 478 (M+l) Exanple 312. M5
me 464 (M+l) Exanple 313. M5 nie 508 (M+l) Exanple
314. M5 me 463 (Mtl) Exanple 315. M5 me 546 (Mtl)
Exanple 316. M5 me 506 (Meg) Exanple 317. M5 nfe 506
(M+l) Exanple 318. MsS nile 492 (M+l) Exanple 319. A
m xture of cyano-ester internediate 1-30 (500 ng, 1.4
mmol ), 10 N NaOH (3 nL), 3-bronmo cycl ohexeneem(bl L)
in acetone (3 | _athe k6iid wxs phiified by peeparatory
s Et‘gﬁser?lgﬂ‘ée%\ﬁgg%rlr%glﬁ aﬂtaﬁlrréée}gjuced Fre sUre, ;eXcessy 123
pIYfR CRfomaRErapHy esingtio mteghanp oetiieng §hIcEES O 14 '

filtration. NB + .50l OoNV65 (m, 4H), 2.19
m'g,lnlt8§’¢ mﬁp.g’m @@%—’P%gﬁ Erlé%é %ﬁ%)llzf%ﬁg?ﬁ; ¢ Ici;oné s Zlc)()cf1
' 9 2 A(dRAT), ABp 4T, Thts, 2H)p7.26 (d,
SR A At bﬁpfiﬂk}é i R M6 eI Gole
1R Vs td, TR Toaskd. éi) B34 (o dED Sp’??é@s%@e. : %—I i\ilz’s added

to resi due and the product was precipitated by
'4WT%Bn of water to give 580 ng of internedi ate

product. M5 (ES+) me 411 (M+ 1). To a stirred ¢
suspensi on. of the prevj | NE.erHeeinate ppcedite tlesCddd for
Exﬁgl}Pli?zf-gcrﬂfl“)ompﬂuW@{v%yérgﬁed %ﬁ]rfg(r)ri e (180 nL) was
£ A (eankaeigioxy) propi onyl chloride (1.5 m, 11
nmol )

then al um numchloride (1.5 g, 11 mmol) under

ni trogen atnosphere. The reaction was stirred ov

e
E{Hgghé 33 ThAQIBpo MBS preparedlimingstbé BencHB BTEEMYE gffsgla{)ed for
added i

to ice water riturated and coll ected. The
m&%z-%sl‘@fp’&?&?&%ﬁ*épned on silica gel
(CH2C12/ MeOH; 95/5). Ms (ES+) me 539 (M+ 1). The

THP ring was forned by the general. [o & cloventene and the
Extmsle 5o @hie SpmESENTES PEPAFaRE AP 6“*%?%%‘?& rrde for

hed i 00 AT Edné Benetil phicediverat Freamepl¢ 9. MS m/e 395 (M +
3“?5’9"6?‘?‘?%#%&%@9‘1’27’ VB (ES+) me 495 (M+ 1). Exanple
1)321. To a stirred solution of alum num chloride (0.49
g, 3.69 mml, 10 equiv.) in nethylene chloride (3
m.)-nitronethane (2 nL) at room tenperat ur Exampl
ERisblo 9 This wampathdarhs eyAREe g BGToTa rOHIGe o5 Example
3670" 49 l%utﬁgtggnﬁ@&opeﬁgng Gt Meamediite 198+ uThe product formed was

using
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).

Exarple 329. This compound was prepared using the same method as described for

Example 328 using the N-sec-butyl intermediate. MS m/e 481 (M + 1).

Example 330. Step 1: Toa solution of intermediate I-32 (95 mg, 0.28 mmol) in dry
methylene chloride (15 mL) and nitromethane (10 mL) was added 3-chloropropionyl

chloride (0.24 mL, 2.51 mﬁ:tol) and then aluminum chloride (335 mg, 2.52 mmol). The



was stirred at roomtenperature for 15 mn. The
di hydroi ndazol e tenplate (0.12 g, 3.69 nmmol, |
equiv.) was added as a solid to the reaction m xture.
After 24 h at room tenperature, the reaction m xture
was cooled to O C and quenched with 10% HCI. The
product precipitated out ofizsol uti on and was col |l ected
by filtration (0.15 g, 97%yvyield). "H NVR (DVSO d6):
S1.55 (m 111), 1.67 (m 2H), 1.83 (m314), 1.97 (m
2H) 288(dd 21-1), 326(dd 2H), 3.87 (egsﬁi’ghSI_Pl

NIR af IIHPILENndiSe {tghe reaction

(s, 111 11. 91.
v(rdg%la)npietﬁ eThé 25ac(1Ml— H)‘as-corgﬁmmcbwg chglry-%apgraéltog aindyj}er (:'M%TLL)

sus enS| ro f IR stiz@d for 1
p &ﬂﬂ/ S %ﬁﬁlﬁ %}QH ; uﬁ%j(glrd%ﬁf&tﬂl(reoge;mv\ga §(§j ded .
ﬂ Lt sk' b5 \?emt@k@ dehd aoua s, ﬁlrezedgmd risglied viiER weieh

ropw se. gor ous evol Was s RRse ey ashel,
rg:ma!aimalspl}dwﬁﬁ@ssroé‘é?étl?%ﬂﬁ‘:'e}?f’u o gg%rre ﬁormgeneoﬂs

@hstlel R»mhtgmub@éd)mCog 901(1&015 theh brige.dpforgdpAng With

ere {tk‘gag
.) was ad and the m xture ¢ The
Mgmnl gfter ﬁlwi@qm mg: L3NG aﬁegr was Copgent te%isa rglgt@ecrv\e/z%ora ion.

L Cing s Fhhiifed %1]&%%Eﬁglr6rﬁat6gx€pw195lc§ﬁﬁﬂwhkom Y ielding
and refull'y

EPERING ©
ariegmnyrgnbw soliv(ddang, m.r&“@faﬁ }Afgt N @Qfspﬁ%\é%%s Hop, 85374 5
#hek e 6, 38R FPly, Hes-e0h sy AGT, MaI-piATID o303 © 2

FLQHSSO i) =710 D ICSEL P Bt ORIE éﬁﬁﬁﬂéﬁgﬁﬁgi’;}g”’
0 9 _
as B g%! I—Vé@z;ezz%fz? rg]{ §1<1}17 §75Y02.122%xy 1 H), §)8167 4, KRR

1743 (m 1H), 1.55 (m
I@k')mféﬂﬁa\([-nm*)llﬂ) 2.21 (m 11), 2.86 (dd, 2H), 3.23

dd, 2H) i dine (1
(5 07 T@da soWn ogghgdntfﬁgedﬁis f}&?(sf% 1 (b'ﬂg O@I@M%é& nivi}i o
rﬁ%as(aﬂdecﬂﬂsﬁ]}oxy&rﬁae (xgjroclﬂq_r@ie (14 mg,j_ mﬂ.q)l) yyn ne

(g1 m%@;t%ﬁg @éqledf ?r&lrﬁh% crn w%szsi‘,lrr(:;;r 801320%)&1{3&% ﬂao’iﬂﬁﬁ@@ﬁtu@dbefore

1
9&’1@’ the rdadlidHRHNY6 e(ueAahi mu tobery( B m@j’c m%%%ted that the
r o

! d V. 1 en
rfea;:ltlp@wrggc?q(;;pl.@t% gfl{qypé: IPIAW@S ((ﬁ%ﬁ%‘?ﬁd mtargﬁ ﬁ%bﬁti\é Jth
%%béf by sil A(},&l Eﬁ%ﬁiatdgfhphgrl(wm CELOBAeRER mﬁf@%@%@ ahae

t t
s I i em .

119081 15 R (if it d-byoR6ASES 6, d)Hy 4.39P (5 21D, 45418 (1, 28,
roma O r h

0% |
3%0.9%), a4 12 3l f%ii? ?(372743?5 2%510% }‘fdf%ﬁﬁ‘ 2045581, 1H),
50 2 1.65
%?“%%é“és%% g@rﬁ“‘?&;{%}}g} 213)(m 2. gbe (dd, 2I(—|)m

3.22 (dd, 2H), 3.86 (s, 311), 4.77 (s, 211), 7.26 (d,

11 {0 Lhbermddli awl-(zgw (13m)Q.065 mmol)
agZ;ﬂe( %";2 '%y_é Sﬁr:[]ilgg%lm(lgn Q%-I)gl%ml\(;s (IEIIé I ; 1& e
i ME@){'(S mL) was added phenyl isothiocyanate (12 (L, 0. 098 mmol) and pyridine (

eated to 50 °C for 24 h. After cooled to room

pL, 0.095 mmol). The reaction was h

temperature, the resulted precipitate was collected by filtration and dried to give 19 mg

(56%}) of the desired product. q NMR (DMSO-dg) 6 9.83 (s, 1H), 9.72 (s, 1H), 8.86 (s,
1H), 839 (s, 1H), 7.99 (s, 1H), 7.66 (m, 1H), 7.50 (m, 3H), 7.34 (m, 2H), 7.12 (m, 1H),



Exanpl e 324. This conpound was prepared using the _
general procedure described for Exanple 321. M5 nfe
439 (NI + 1). Exanple 325. This conpound was prepared
‘using the general procedure described for Exanple
322-323. MS me 425 (M+ 1). Exanple 326. This
conmpound was prepared usingsd-tributyl stannyl

cycl opentene and the 3-brono intermediate using the
same general procedure as Exanple 39. MsS nife 395 (M +
1). Exanple 327_ This conmpound was prepared using the

same gener rogce 3%4 (HS2HY 1.84 (m, 2H), 0.93
4173’((?11’35@’)711-%{(5&!%%& g%%b@h%ﬁ@éﬁ'i nt er medi at e

- 26y bvis Thee)pnoduct 1 ormed was subjected to RaNi/ H2
(%’y%@)’gengti o)n and the product purified by silica gel
chromat ography. Ms nfe 439 (M+ 1). Exanpl gl 328.d~Thi %xarnple
co A EBFasupiragd Regshmemeegeheral Rprgeecure as
G808 Paa T By g G FISLERR LS 1311 0
301 @sid2 B-ridvhoxlyphenFk wothios Y BRL: hiw/e ﬁg und1 was

prepared using the sane nethod as described for

Exanpl e 328 using the N-sec-butyl inte iate. S Eol) i
FBhplMeo. 1) a sixaiplutioB 303-a@ivpnErmqday 5?2%{?% 5% %/EG ol) in

Internedi ate 1-32 . ekt i odr3p mmes), wytidine (30
Ry Gael (v adfsd ‘ﬁ‘f%‘ganﬁ%‘ﬁj %tﬁg) ane P:LIO}LIPTL) was angZd_

- pj i ThO74 1§l roBm2dmpdratuzz, te IPFHIIP PEqEpitate was
@hé%@ﬁ%lgu%ﬁ%ﬁlﬁ% %335 ny, Z.SZtMSé_ 51035
fead i teatvebimg B oF thelepisd AL wien LTt ;Hr]}b 52
HPLC i ndi ¢ t agrh gTp4- s (5,2FD) €T kG, 52 (m,
AR e SR DT LR P (

cen

at ed t i OR oo aRd2tn.
HBL $56 (SBETE)5 (andH] M4HEIFOB2H0 it LA dea g OFpats 3HD:

remai ni n solid and the m xture was stirred for 1
MS @/ 07 @8k Yenperature. The solid was filtered and
washed with water (150 nL). The remaining solid was

di ssol ved in met hyl ene chl orj sie@ioagst Bxanmple 369
Exapipls 37Qn dibis COW?QK%‘FWS R/{%%a%v\%‘gsﬁnegg Hg\ng%rlrﬁe?dél at ur at ed y

.%gg%ﬁnﬁe b b in@iatd T biid etiy] chiskahislfarmyin AR (pf) 474 M+ 1)-
. After filtration, the organic | ayer was
concentrated via rotary evaporation. The renai_niqg‘glog

@ol i q’ﬂ% PY5d b4 85068 3l71-680 gr8H-38A mmePERAT b
CB—I),_yleIdlng a light yellow solid; (14 ny,
mEB8dsArD! 3s outlieIBRCDVBO- d6) 8.8998 (s, 1H), 8.5374

in iate 11253 (2Ging, D952 Jaolbip methylene
ﬁﬁé%@%é%?ﬁ?ﬁ%?;g%;%? 1293 Rr 7

dhibrida)d,3 Jippriding was adisg 10! (0417 %@%l_f £ gﬁ)’ ofg?-xg%rgi%%ggnyl
igo%’aygé. é’?xg ?ef%ﬁc:n %&sti\]r%g’ aBlt) overdigh e sblid R4 filpegl fpynd

075), 2.1434 (m 11
Whdhed wiih 8hpt and the sample wzts dried at 80 Thdet th BedtdPdvelifight. To

give 17 mgs (59% yield) as an off-white solid, MS m/e 535 (M + H).
The following Examples were prepared using method A.

Example 331. MS m/e 535 (M + H).

Example 334. MS m/e 549 (M + H).

Example 335. M3 m/e 505 (M + H).

Example 336. MS m/e 535 (M + H).

Example 337. MS m/e 519 (M + H).



M5 me 475 (MtH ). To a solution of the internedi ate
fromstep 1 (9 ng, 0.019 mml) in pyridine (1 nL) was
added hydr oxyl am ne hydrochloride (10 ng, 0.144 mol).
Addi tional pyridine (5 nL) was added, and the
reaction was stirred for 20 hours at roomtenperature
before heating the reactiiéh to 116 C. After two hours
at 116 C, HPLC indicated that the reaction was

conpl ete. The reaction was concentrated via rotary
evaporation, then purified by silica gel

h a2/ Me i el di lid
E{@Pﬁ"%f%gﬁﬂ%i“%a%m viol ) TR (Gicag)
539(3\4[8]11:‘55198(1\4&811) (s, 1H), 7.7629 (dd, 1H,
d, 1H, J=8.59), 6.1555 (s,
E&amlﬁ‘ip S\égﬂbfé‘zgé‘%g%g 5418 (t, 2H,) J=9. 98),(2. 4112
E a‘i@al@ﬁll M§n§3549@49m4 (m 4H), 2.9837 (t, 2H,

325 2552 mﬁ‘ﬁ‘i) 0.8938 (d, 6H, J=6.82); M
Exmlm (1\@ 533 ﬁ&‘g e 332. To a stirring solution of

3a e -29-2 (25 ng, 0.065 mmol) in
%g&(yﬁﬁp%@aﬁed phenyl isothiocyanate (12 L,
ﬁn@%mmn;ndmﬁﬁw ne (8 L, 0.095 nmml). The
rea téﬁfﬁ“ &4 +19. 50 Cfor 24 h. After cooled to
errperature the resul ted precipitate was

E)mhﬂlem&dmwcfﬁ%t@&t*lf@n and dried to give 19 ng (56%
of d H NVR (DMSO-d6) 8 9.83 (s,
E’?H}Peg“ﬁg‘ﬁﬁgs i‘%@g%ﬁs}e (s, 1H), 8.39 (s, 1H), 7.99
Exasupld 48) MI 6573 M +1H) | (750 (H)m 3H), (7 34 (H)m 210,
7.12 73 (m 2 4.56 (m 2H), 3.86
E%@Pl%%y %gﬁ?%éfﬁ&ﬁ Ah’ 2.84 (m 2H), 1.84 (m 211),
E;Qn%ﬁeB‘({TnMShﬂ!é;SZ\ﬁl\(Iﬂ‘ﬂB) 521 (M + 1). Exanple 333. This
conpound S usi ng the sane general procedure
EW@( I@gné‘géﬁo@aﬁ'gﬂ4 nmet hoxyphenyl i sot hi ocyanat e.
E}\Qlﬁ@35§ﬁsﬁﬂé33ﬂm+®anpl e 369. To a stirred solution
-am no Intw %e 1-29-2 (25 ng, 0.065 nmol) in
E’@HZJ@H@%@“I dd&d nethyl chlorothiol formate (11
E}mﬁejﬁpmasa‘mtmd{)ne (30 L, 0.371 nmol). After
stirrin f for 24 h@?rl_llboomtenperature the resulting

E)pmm%ﬁ e mfga21 fed, dried to give 26 ng (87%
H NVR (DMSO-d6) 8 10. 35 ,
B}% ﬂlbgsfﬂ%ﬁs&ﬁ ﬁ@ﬂiutH)s M 1H),( MEO. (é, 0 (s
EW%B‘M m’f’i‘gmi 1 (s, 2H), 4.52 (m 213), 3.86
E).f.ng:]l_g{gQ 1\%3@:’?::53‘9%@1 3.44 (s, 3H), 2.83 (m 2H),

VS (me) 460 (M + 1).
EanaigpBa. M&)Hﬂq'ﬁ%@éd‘:%)ound was prepared using the

E)?H,WPZ? ?é % HQ% éZ% ZEgg}gple?hsﬁgchluzlr Q?h?olaro;]?rat e. VB
Efdnipty 3@@4@ /e-523 (M + H). :

Example 363. MS m/e 551 M + H).

Example 364. MS m/e 519 (M + ).

Examp]eé65. MS m/fe 548 (M + H).

Example 366. MS m/e 523 M + H).

Example 367. MS m/e 539 (M +X).

Example 368. MS m/e 537 M + H).

Example 371. MS m/e 548 (M + H).




Conpounds 331, 334-357, 359-368, 371-380, 384-386 were
prepared usi ng one of nethods A-D as outlined bel ow
Met hod A. Exanple 356. To internediate 1-29-1 (20ng,
0.052 mmol) in 2 nL nethylene chloride/6.3 | pyridine
was added | 01(0.078 mml, 1.5 eq) of 4-nethoxyphenyl
i socyanate. The reaction wa¥ stirred at r.t.
overnight. The solid was filtered off and washed with
et her and the sanple was dried at 80 C under high
vacuun1overnight To give 17 ngs (59%yield) as an
of f - 535 (MtH). The foll ow ng
EE?HH% Z;ewgre prepafé ja'using met hod A.  Exanpl e 331
E&gnﬂkg7§3566hk584ww4EthpIe 334. MSme 549 (M+ H).
npl e 335 (M+ H). Exanple 336. M5 nie
ES@SPIFW‘H) “&Sﬁgf(@ g'gg MS me 519 (M+ H). 131
B hes5 338 .mAMB1 M 549 (M +H) Exanple 339. M5 nfe 519
H). Example 340, M5 mle 549 (M+ H). Exanple
Esmmewniﬂé@&é%ﬂiﬁﬂﬂ Exanpl e 342. M8 mie 537 (M +

Fibup BRI EASH S e 37 (M1 1) Exanpl e 344, 1S

_Bﬁgle 345. Ms me 535 (M + H).
EEmp}plaésswsnﬂwS%M (M+ H. Exanple 347. MS me

549 348. M5 me 523 (M + H).
| B%B%Q Imﬁg§”?gﬁ52 (M+ H). Exanple 350. M5 me
Eﬁ&ﬁpl(eMB& Mp.m/eBRbMeHB51. MS me 537 (M + H).
(M +H) Exanpl e 353. M5 nife
3@,9?13% “JVEXWS% e B 1 e 537 (MeH)
Example 385. MS m/e 553 (M + H). .
Example 386. MS mfe 598 M + H).

Method B: Example 358. To astirred solution of 3-amino intermediate 1-29-2 (25 mg,

0.0649 mmol) in CH,Cl; (5 mL) was added N-methyl-N-phenylcarbamoyl chloride (66

me. 0.389 mmol) and pyridine (80 pL. 0.989 mmol). The reaction was heated to 48 °C for
D’

58 h. After cooling to room temperature, the reaction was concentrated in vacuo. The

| residue was purified by preparative thin layer chromatography (CHz2Clz: MeOH 10:1) to
give 24 mg (71%) of the desired product. I1{ NMR (DMSO-dg) 8 8.45 (s, 1H), 8.36 (s,
1H), 8.16 (s, 1H), 7.97 (s, 1H), 7.57-7- 24 (m, 7TH), 4.68 (s, 2H), 4.50 (m, 2H), 3.86 (s, 3H),
3.45 (m, 2H), 3.32 (s, 3H), 2.83 (m, 2H), 1.80 (m, 2H), 0.89 (m, 3H); MS (m/e) 519 (M +

1).
Examples 397-401 and 403 were prepated using the method for Example 396.

Example 396. Toa stirred solution of intermediate I-29»4 (25 mg, 0.063 mmoil} in CH.Cl;

© (5 mL) was added phenyl chloroformate (0.125 mmol) and pyridine (20 pL, 0.247
and dried to

mmol).

After stirring 3 h at room temperature, the resulting precipitate was filtered
give 28 mg (91%) of the desired product. MS m/e 520 M + H).

Example 397. MS m/e 550 (M + H)- '

Example 398. MS m/e 538 M + H).



Eggn’lee 355. NSnie 521 (M +H). Exanple 356. M5 W
535 (NB+n;Z.SSSX?RFL$D357EXNB Yé 505 (M+H). Exanple
359, . 360. MS nfe 539 (M
+H). Exanple 361. M5 me SSgp((l\e/H (
me 523 (M +H). Exanple 363 Nsméssal(anple%z' vo
E)Aigrrple 364. M5 W 519 (M ®3H). Exanpl e gg/gmivs me
54 (||v|+ H. Exanple 366. M5 me 523 (M + H)
Exanpl ¢ 367. M5 me 539 (M+ H). Exanple 368. M5 me
(M+ H. Exanple 371. M5 e 548 (M + H). 132

Exa -

E B Meod ghe B39 (1vl + H) . Ex

EW@%% g;ﬁ?ﬁ Exaf?}}gpl e 374. NEI)rul eagglge(&?f' H)MS
Fxanpheo. 35 AN+ (M + H). Exanple 376. M rule

524 (M + H). .e377. MS i
. e 591
ErrpieL SRS TR o1 (M + 1) Branpl e 370. NE e
E%X%ilplé%?st ik /e EOREHEDE80. MBS rule 551 (M + H).
55§m(3||v|e+3|§|)4' VB rule 551 (M + H)- Exampl e 385 ‘M rule
: - anpl e 386. MB nfe 598 (M + H).
Ml'mcg%og&%m&meammwm Bodtng - 6 maw .ﬁﬂﬂlg'\s/ee T ediare

_ -29-2 (25 . '
L18.) @b AOR BRI HE LS DATSE L e or . (66,

uﬁjg‘glgla%b%ﬁlgchmla)at AnerhBYédcdom erag 8rdd oventho Cﬁﬁqﬂnjr?tee}-,ﬁélrrcd

was heated to 48 C '
it v Blcaparcne i THOHE T B S REEe ot

dr\lle%calfl ) o r11J§der high vacuum to give 392 mg of product (95% yield) "H NMR
(DMSO-dg) 610.86 (s, 1H), 8.79 (s, 1H), &. 43 (s, 1H), 8.21 (s, 1H), 7.86 (d, 1H), 7.78 (4,
1H), 5.27 (m, 1H), 4.75 (m, 2H), 3.87 (5, 3H), 3.43 (m, 2H), 2.81 (m, 2H), 1.63 (d, 6H). -

MS m/e 530(M+1).

38 mmeol) trichloroacetamide intermediate in 1 mL DMF was

Example 381. To 20 mg 0.0
7.2 ul (0.06 mmol, 1.5

added 8 mg (0.06 mmol, 1.5 eq) potassium carbonate, followed by,

eq) 2-(aminocethyl)pyrrolidine. The reaction was heated to 80 °C overnight, concentrated

in vacuo, stirred with water, filtered and collected. The product was purified by

preparative silica gel TLC plate eluting with 10% MeOH/CH,Cl;. The pure product was

collected, stirred with solvent, filtered, concentrated, and dried at 80 °C under high

vacuurn. TH NMR (DMSO-dg) 8 8.77 (s, 1H), 8.72 (s, 1H), 8.35 (s, 1H), 8.03 (s, 1H), 7.68
(d, 1H), 7.34 (d, 1H), 6.16 (m, 1H), 5.20 (m, 1H), 4.69 (s, 2H), 3.86 (s, 3H), 3.30 (m,
11H), 2.78 (m, 2H), 1.71 (m, 31, 1.58 (d, 6H). MS m/e 526 (M-+1).

The following Examples were prepared using method C as described for Example 381.
Example 382. MS m/e 540 (M+1)- '

Example 383. MS m/e 500 (M+1).

Example 387. MS m/e 569 (M+1).

Example 388. MS m/e 534 (M+1).

Example 389. MS m/e 534 M+-1).

Example 390. MS m/e 533 (M+1).



resi due was purified by preparative thin |ayer
chromat ography (CH2Cl 2: MeOH 10:1) to give 24 ng (71%
of the desired product. 'H NVR (DMSO-d6) S 8.45 (s,
1H), 8.36 (s, 1H), 8.16 (s, 111), 7.97 (s, 1H),
7.57-7-224 (m 7H), 4.68 (s, 2H), 4.50 (m 211), 3.86
(s, 3H), 3.45 (m 211), 3332 (s, 3H), 2.83 (m 2H),
1.80 (m 2H), 0.89 (m 3H); M5 (rule) 519 (M+ 1).
Exanpl es 397-401 and 403 were prepared using the
nmet hod for Exanple 396. Exanple 396. To a stirred
E 3N Pk hetses madipte 1-29-4 (25 ng, 0.063 mmol) in
Cl2 &/5{ nm.) was added phenyl chloroformate (0.125
Examlg 320 Mpyve @Yo L, 0.247 nmol). After stirring

3 h r o Lenpeatwy e, the resulting precipitate was
E’f?‘?&‘%&ﬁé’d andﬁjgri egllﬁtgy give 28 ng (91% of the desired

product. MS rule 520 (M+tH). - Exanple 397. M rule 550
(M+_M l.e 39 . €)ug4 e (1.28 imdExanipk e
Mistiod D B En o el St TR 32 e
infdtmedi B ROR Cin0mL zgwﬁmkpy@mm v 2ddas e sl A3 Rk
e 506 (M + t - Tri: {201 @Qernight th
1.5 drgepheid ?M‘Pﬁ’ %’Wengﬁfd?#ggﬁwgﬁ ami aﬁien ?n%rglrgngdfgt e
cohedSmibd v ikd GHRE 2418 50dihmpyarzinate, Therrodneiwas aoHEctd

i WSO TR gt s o

_yiglhjrred wth water, filtered, and the solid was

shed with ether. Th | Ll gt i
m“’: QTS 5 ﬁ%&&%&h%i‘?ﬁ”ﬁf@ﬁ?@é@@% f@ %—Eﬁ? qggjfjfn
% yi " 4%919.86, .87 .3 , 2HD,
“bséﬁiﬁ’%g’) Z‘é’gl{‘?’!\ﬁ?ﬁ)g _%.@;;ﬁﬁ){g , 911‘%0@7. 86(s(d, 1H) |
2.81 @8, 265, 1.60L4d) 6H5. M3 np/en 5S4 Y+l 75 (m 2H), - 3.87 (s,
3H), 3.43 (m 2H), 2.81 (m 2H), 1.63 (d, 6H). M nme
530(Mr1). Exanpl e 381. To 20 ng (0.038 ol ) o
E)Iszﬁgilﬁ&iégg{ oaeting{(i55imined nEdial _ltrq?h&nmaf‘m;ﬁ %*f“ﬁé‘é%%ﬂ‘ ;
. ! , e i
iyt vy e T (g P Sigh N GRRANE Gophiehlanhed
th2 1daBitPANBNEY P00 forl? heurs Thibcaneentratesh Thasrude RIS

80 C.-over ni ght opcent rated . oL tdhorod
pusidied by preprpl e Bﬁt%%‘ft}né &rlg'n d%d—%@é "l\gétg%lﬁgb\[ﬁagﬂw\y dproduct

wil JHE&&Q stYedoW gD, fitterei) indaogentraed; Fhesamply vits drpd at 80
Cunder figh/%a'\éﬁgﬁv S OMEORS § ok QS Ysh, 9P, 15D, 835 (5. 11D,

7.97 (s, 1), 7.68 (d, 1H), 7.45 (4, 1H), 5.20 (m, 1H), 4.69 (s, 2H), 3.86 (s, 3H), 2.91 (m,
3H), 2.78 (m, 2H), 2.3 (m, 11H), 1.72 (m, 3H), 1.59 (d, 6H). MS m/e 528 (M+1).

Example 395. This compound was prepared using p-nitrophenylcarbonate intermediate

and N,N,N, trimethyl ethylenediamine by the method described for Example 394. MS m/e
514 (M+1).

Example 396. To 25 mg (0.045 mmel) of the N-p-nitrophenyl intermediate was added

500 pl N-piperidinylethanol. The reaction was stirred at r.t for ~5 hours, diluted with

methylene chloride, washed with water/brine and dried over sodium sulfate. The crude

product was purified by preparative TLC plate eluting with 8-10% MeOH/ CHyCl,. The



collected, stirred with solvent, filtered,
concentrated, and dried at 80 C under high vacuum 'H
NVR (DMSO-d6) S 8.77 (s, 1H), 8.72 (s, 1H), 8.35 (s,
1H), 8.03 (s, 1H, 7.68 (d, 1H), 7.34 (d, 111), 6.16
(m 1H), 5.20 (m 1H), 4.69 (s, 2H), 3.86 (s, 311),
3.30 (m 11H), 2.78 (m 2%, 1.71 (m 311), 1.58 (d,
611). Ms nfe 526 (M+l). The foll ow ng Exanpl es were
prepared using nmethod C as descri bed for Exanple 381.
Exanple 382. M5 me 540 (Mtl). Exanple 383. M5 nm e 500

W \gﬁ?;ﬁéﬁcé S redVBitE@ven6 Fillehal nd copsepirgice: Bhgsample
Pﬁljéq#duc% A eCs S Jagivrs .
X atipl @ 90 B i 55 e (Dﬁ@ggf@géngp (M8 877 6 11D,

me 523 (M1) I Jeobd, 1EYHLYS (s, 28D, 4.19 (m,
80 piEB- %9%(.& *@Eﬁta]gqg?g%(gf/ﬁolgﬁlﬁgt ho(géTE): S m/e 541
o pjzgg Wgﬁg aazian nat dm| #ile A H8diLLEH: 1 40 GagPHIM
1. hol) anmine intermediate 1-29-1 in 50 nL
(&H2X1 2/ 152t pyridi ne was added 254 ng (1.26 mmol,

1.5eq) 4-nitrophenyl chloroformate. The reaction was

stirred at r.t. overnight then. congentrateesih. Wae4Pmmol)
FRagplaloR <t adtirting sntinm QRO TR R %tr o%uct" was

col  &cled,, uashedaw anghistidedls pL, BB umabepyridine
ihﬁgﬁclaég%ﬁw&?%a‘gﬁﬂe\ghg%h néﬁglfo pr (I)douct (Sg%% i el % 0 rddm
( %)Qﬁﬁg])) '?hé('l.&adtﬁm(\sas hsz;:éc,i togd874- f(g, 1 ,er ¢po. ‘
In, 111), 8.1 s, 111 . , Yue Fad, b
@, bR congyed ph et Thehle e @% Y £ th
3 87ati(1§/é1irﬁ1}5g(er Broautdgiphd ICHCl MO 191) wigrye 2mg 9’(‘@’0 e

PSF1)". . . s
oyt 15 %ﬁ é“&:%&ﬁ@%ﬁ aéi’:é&%ﬁ%ﬁ?ﬁ%gﬁ e
ML ) 082 45mim, 2H) 5, , 3.40 (1, s

1@@%&%% q_ﬂf‘%b: 7 QS’ . . .
ARG U6 6RO, B2 6, Sn Gl Ereaty: AR P B

crude product was purified by preparative TLC pl ate
eluting with 10-20% McOH CHZC12. The pure product was
S8 plobstinres fon Eredhphisti4<4dPvent, filtered, and

concentrated. The - QY in@urelof &2 phéralimdemetipigh-33-1
e oL PR e L X § ¢

.07 , 11- . 8..77
(%éﬂ-)ng, $B5BEmhsl) aid p)njtropherdy? C(rgc’maj_q.éil’sﬁ s é.]o%a al’amﬁ%éﬁﬁ “4 n@
o hoatssiogil J’%‘n'forSZCFlQ $d10ent ThdemobedBy fotary 2dporatidn 861 the residue

vaas hpateg tog)0 .
was extracted into CH;Cl and washed with aqueous NaHCOs. The organic layer was
fied by column

filtered, and evaporated. The resulting residue was puri
1

MeOH in CH:Cly) to afford product (156 mg, 56%). H

9.1), 7.69 (d, 1H, J=2.1), 7.53(d, 2H, 1=9.1),

dried over MgSQu,
chromatography (silica gel, 3%

NMR (CDCls) & 8.86 (s, 1H), 8.34 (d, 2H, J=
7.49, (d, 1H, J=8.8), 7.41, (d, 1H, J=8.8), 6.01 (s, 1HD), 4.84 (s, 2H), 4.62 (g, 2H, J=1.1),

3.96 (s, 3H), 3.55 (t, 2H, 8.0), 3.01 (t, 2H, J=8.0), 1.55 (t, 3H, J=7.1). MS m/e 538 M +

> jate 1 ~ ted with the
A suspension of the carbonate intermediate in THF (2 mL) was treate

amine (2.5 eq) and warmed to 40 °C for 2 h. Solvent was removed by rotary evaporation,

and the residue was extracted into CH,Cl, and washed with dilute agueous NaOH. The

oroanic layer was dried over MgSQ,, filtered, and evaporated. Tl he resulting residue was

purified by triturating with water (2 x 1 mL) and ether (2 X 1ml).



311), 2.78 (m 211), 2.3 (m 11H), 1.72 (m 311), 1.59
(d, 6H. M5 nfe 528 (M+l). Exanple 395. This conpound
was prepared using p-nitrophenyl carbonate internedi ate
and N,N,N, trinethyl ethylenediam ne by the nethod
descri bed for Exanple 394. M5 mle 514 (Mtl). Exanple
396. To 25 ng (0.045 mmol ) 1&f the N-p-nitrophenyl
i nternedi ate was added 500 pl N-piperidinylethanol.
The reaction was stirred at r.t for -5 hours, diluted
with nmethylene chloride, washed with water/brine and
dried over sodiumsul fate. The crude product was
purified by preparative TLC plate eluting with 8-10%
ENEEble 402 RI2m/eTHé (¥B: BD- pure product was col | ect ed,
stirred_w iltered, and concentrat ed. The
Exampled(> \A,Hishr&]%ggé?ﬂ# 78_% C under high vacuum 'H NMWR
Egmg&@@)wfmeam((wm) 8.77 (s, 1H), 8.36 (s, 1H),
72(% 7.50 (d, 1H), 5.20 (m
ExH)1p1841078 ﬂ?f9@51 19 (m 2H), 3.86 (s, 3H), 2.78
1.59 (d, 6H), 1.40 (m 10H).
E&/%%E}%%ék‘s]ﬁs@&wl) Exarrpl e 402. To a stirring
Emhnpleuczoa ™S BleadP M + Fer nedi ate 1-29-2 (25 ng, 0.0649
was added di net hyl sul f anoyl
Eéf’ﬁng 4&2 %@%ﬁlﬁg@ngml) pyridine (100 L, 1.24
Examble 41 ThM S macBP éM whd- heated to 48 C for 58 h. After

cool e ature, the reaction was
E\’;‘B‘iﬁ‘l’:"éqlll?a{\ésodm I'A vacuoﬁﬁThe resi due was purified by
ﬁrzlaBJMSmIelﬂﬂill(hyechhr omat ogr aphy (CH2C12: MeOH
ve % of the desired product. 1H
%ﬁr&g&%%‘f’ é%ér{%‘(?@ 8.86 (s, 1H), 8.38 (s,
E%EDn lcmgzMsm/eSBH)(MﬂBA (d "1i), 7.37 (d. 1H), 4. 71
.52 ( ,386 (s, 3H), 3.45 (m 2H),
Eza@nle(t?%ﬁ &z{&?(&’(l 1.82 (m 2H), 0.91 (m
le"aﬁ?(ﬂlsi‘x}n/e@?:d\d\/l»l{)l) "General procedures for

| es 404-430. O N trophenyl carbonate internediate:
pmple 18 AV 346198 BF+ e phenol intermediate 1-33-1

E&&%ﬁﬂ% QPR 987GM) + #Dd p- ni trophenyl carbonate (314
T gmml) i n %4 m.) was heated to 100 C for
Exemhleteﬂlw ed by rotary evaporation and

th nu{e%l my%ﬁMJ;ggt ed into CH2C12 and washed with
eous Na résanl c layer was dried over

E‘J@ﬁﬁl@‘mﬂl MSeméﬂdsz‘*éW aporated. The resulting residue
wuz{%bg%% oeQMAED. chromat ography (silica gel, 3%

to afford product (156 ng, 56% . 1H
HExiyipleCDE! BJS ®/e3386M s H)1H), 8.34 (d, 2H, J=9.1), 7.69

Lokl s Mol g2} S350 T (8
Exinple282 MSim/c2391 BEF D), |
Example 427. MS m/e 535 (M + H).
Example 428. MS m/e 577 M + H).
Example 429. MS m/e 619 (M + H).
Example 430. MS m/e 617 M + H).

Example 431. This compound was prepared using the same procedure as Example 172,

starting with intermediate I-34. MS m/e 413 (M + 1).



3.96 (s, 3H), 3.55 (t, 2H, 8.0), 3.01 (t, 2H,
J=8.0),1.55 (t, 3H, J=7.1). M5 me 538 (Mt A
suspensi on of the carbonate internmediate in THE (2 nlL)
was treated with the amne (2.5 eq) and warnmed to 40
C for 2 h. Solvent was renpved by rotary evaporation,
and the residue was extradféd into CH2Cl2 and washed
with dilute aqueous NaOH The organic |ayer was dried
over MgS™4, filtered, and evaporated. The resulting
residue was purified by triturating with water (2 x 1
m.) and ether (2 x 1 nL). 136 Exanple 404. M5 me 541
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Exbnphpize. MSl/eMSO (M £5835 (M + H). Exanple 412. Ms me
537 413. Ms me 541 (M + H)- Exanple
EX&TRIe“k?Aé H‘#%méee@?ﬁj f:QI) Exanpl e 415. M6 mie 539 (M +
Exhinp le@ammfﬁﬂ%(M\/BH}ie 560 (M + H)- Exanple 417. MS
Mo 543 (M + le 418. MS me 552 (M + H).
Exgglefos: W%W’? (|v| + H. Exanple 420. MB W
Ex%i%le(ﬁt%*’hﬂf@nﬁeﬁxwﬂ)@l MS VW 563 (M + H). Exanple

nme 524 Exanple 423. M5s me 590 (M +
Expipple 437 a il w/e454 %M\B}ﬁge 535 (M+H). Exanpl e 425. MS

Ex%’ngleifﬁg 4 s aExEpl € 426, NS role 591 (M + H-
27. ?85 (M+ H).

Example 439 MS m/e 467 (M +

Example 440. MS m/e 485 (M +H).

Example 441. MS m/e 471 (M + H).

Example 442. MS m/e 457 (M + H).

Example 443 was prepared using the same method as Example 289 starting with N-

jsopropyl intermediate 1-35 and 2,5-dimethoxyaniline; MS m/e 522 (M + H).

Example 444. This compound was prepared using the intermediate I-37 by the general

procedure described for Example 309. MS m/e 478 M + H).

Example 445. This compound was prepared using the intermediate I-38 by the general

procedure described for Examples 236-244. MS m/e 442 (M + H).

Example 446. This compound was prepared using the intermediate I-38 by the general

procedure described for Examples 236-244. MS m/e 456 M +H).

37 by the general

Example 447. This compound was prepared using the intermediate I-

procedure described for Example 287. M3 m/e 477 (M + H)-
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Exanpl e 431. This conpound was prepared using the sane
procedure as Exanple 172, starting with internediate
[-34. MS me 413 (M+ 1). 137 The follow ng Exanpl es
432-442 were prepared fromiBanpl e 431 using the
appropriate bronide or iodide by the general nethod
descri bed for Exanples 179-195. Exanple 432. M5 rﬂe
469 (M+ M Exanple 433. MSnme 469 (M+ H).
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opnonalhgsu st1tuled -(alkylene)x-heterocycloalkyl, wherein the heterocycloalkyl does not

include unsubstituted N-morpholinyl, N-piperidyl, or N-thiomorpholinyl, wherein said

alkylene group is optionally substituted with one to three R groups, have been shown to
increase MLX and DLK inhibition activity. In another example, compounds of the present
invention, including those in which at least one of R3, R, Rs, anc_l RS 1s_NR”R33, show
increased VEGFR and Tie-2 inhibition activity. |

Tn one embodiment, the present invention provides a method for treating or
preventing diseases and disorders, such as those disclosed herein, which comprises
administering to a subject in need of such treatment or preveﬁtion a therapeutically
effective amount of a compound of the present invention.

Tn an additional embodiment, the present invention provides a method for
inhibiting #rk kinase activity comprising providing a compoﬁnd of the présent invention in
an amount sufficient to resuit in effective inhibition. Particularly, inhibition of trk implies
utility in, for example, diseases of the prostate such as prostate cancer and benign prostate
hyperplasia, as well as for the treatment of inflammation, such as neurological

inflammation and chronic arthritis inflammation. In a preferred embodiment, the trk

kinase receptor is trk A.



procedure described for Exanple 447. M5 nie 450 (M +

H. Uility The conpounds of the present invention are
useful, inter alia, as therapeutic agents.
Particularly, the conpounds are useful for kinase

i nhibition, such as, for exanple, trk, VEGFR PDGR
PKC, MK, DLK, Tie-2, FLT-8% and CDKI-6. Various
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contributes to pathological conditions, the method comprising providing a compound of

the present invention in an amount sufficient to result in the vascular endothelial growth

factor receptor being contacted with an effective inhibitory amount of the compound.

Inhibition of VEGFR implies utility i m, for example, angiogenic disorders such as
diabetic retinopathy,

cancer

of solid tamors, endometriosis, macular degeneration, retinopathy,

psoriasis, hemangioblastoma, as well as other ocular diseases and cancers.




process by which new bl ood vessels are forned. The

nost potent angi ogeni c cytokine is vascul ar
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VEGF/ VEGF receptor (VEGFR) antagonists. Receptor
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preventing disorders where PDGFR activity contributes to patholocxcal conditions, the

method comprising providing a compound of the present invention in an amount sufficient

to result in the platelet derived growth factor receptor being contacted with an effective

inhibitory amount of the compound. Inhibition of PDGFR implies utility in, for cxa@ple,
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compound of the p
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



various forns of neoplasia, rheumatoid arthritis,
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i | N

on1n an a nt sufficient to result in . .
F@rBadeei QAT caaly xsttecis ywihests ghthe mewrofrppsgutlerac ty{cb&(iz’he, and it is

i nduci ng, amount of RQEAGha! diineRigRuiels AHfuntiienal neuron
pF@%Séﬁl‘ff%WéWfrPaotﬁ: né%g&a 120 have positive effect

S .
t healsd s4patle oNsuavidals dewionabrvial israsgAypd DY geargpcation ot the specific

r ?1351%2 grladveenz?rglatlicscotr)l};crggg oPs Id{r]eq(eyélecaﬁ:\%fnvAM?by Bling neurons. The

unds described herein may also find utility in the treatment of disease states

compo
involving malignant cell proliferation, such as many cancers.

Additional embodiments of the invention are directed to the use of any compound

described herein, and stereocisomers or pharmaceutically acceptable salts thereof, in the



142 neurons. Wth respect to the survival of a
chol i nergi ¢ neuron, for exanple, the conpound may
preserve the survival of a cholinergic neurona

popul ation at risk of dying (due to, e.g., injury, a

di sease condition, a degenerative condition or natura
progressi on) when conparédd3to a cholinergi c neurona
popul ati on not presented with such conpound, if the
treated popul ati on has a conparatively greater period

of functionality than the non-treated population. A .
VaEiebit saf/ongevatiogbtaly dirsorodditions discashaanichiwrioredesprjbed
neuronal cells which arge dyij i _Nj-ur e t ;
cehmyeoFvithen cmboiyBpRfS P Sl 9(‘8% 5{1&% gsgceér{ g]lr;ea%n(}{? ,Hﬁ]%t de%}gjﬁh herein,
ggnd Q%L&gm% &r-phiReseueally alegable satsitieed] Bebsmenulagure of a

I'sorders 1 nclude, but are not_ |im.ted gio 4 diseases
Ainebieiment fos tdatingzand/or BEYeINg A SR, Bafrgorp gng dissases.
anyotrophic | ateral sclerosis); Parkinson' s disease;
cerebrovascul ar disorders (e.qg.,:stroke, ischeni ?) ;
HUNt i Mphetc@mipSundd iof tha pesseniliDSnHe AV BPOEHY [@pLgna

mul ti pl e scl|er.osis; [ .al - . ¢ bi@iSsi 6 Hﬁ@l'gleh
cohepRsofosal ot hy R ArBNEHE AR S Jh st Mehisd 0o
PEEdPIEHA kheRpUltRRaéday., Fél eBsar ofl paesetitatipng 2 Hiegrggr not to limit the

neur opat hy; disorders induce i T eTae h
oL SN, B LR P v

p&ﬂ:g}o'hﬁ&s' R hel péseit ifi¥enbn tdiebegeamally desspbetids felirve: 1 n
other preferred enbodi nents, the conpounds of the
present invention are useful for treating or

prevent i ng kb PheenayhrRaairg | eukem as i ncl udi ng,
but not" limted to, acute nyel ogenous | eukem a,

chroni c nyel ogenous | eukem a, acute |ynphocytic

| eukery a, apd t%grtﬁé‘fuﬁcﬁaﬁrﬂiw}éﬁﬂvﬁlal sfukaphicFactbrresponsive cells
addi t i'6nal “erbo iments, the present conpounds are al so
useful in the treatment of disorders associated with
decr eagsed AT..actd. v t ad Repdngdsury to spinal
cord to%ehﬁt?l%%s&lg%gxg%og %g(\)/‘gﬁuti I?ty in, for

exanpl e, di seases associated with apoptotic cell

deat h of the.central. ' itH W p¥prtiféigteatates

[ mm.né)'sysg'g'mné%c’t?cﬁn%{r:l%tggrr#g?iggg%di sealges. ChAT
catal yzes the synthesis of the neurotransmtter

acetylcholine, .and. jt .is ' Dol desth

mar ke f or ﬁﬁrﬁh‘ﬂ‘c‘?ﬁ%ﬁ%ﬂ’ né%ng@%?%% %@ur on A

functional neuron is also capable of survival. Neuron

survival is assayed. by .quantificat]i : Shesid VEGER

upt akénmﬂﬁo%ﬂfz?ﬁﬁ??tx‘f’%ﬂﬁ\tﬁé?@ibc?nd%%fﬁ’gﬁgggem%’g&g. , ple.

gﬂﬁiﬁﬁiog( 4 VESFRS Hihitgt OOMDISinh Bttion (cgnpBdd hMJQ or MLK3
escribed herein may_also_find. utili n .

(inkibitireh PDGFR inpeabitggon BOF TG ik Phaphelfiaior 2KG

protiferati -Sich. A$HHIE AYn GaBGECEffect A di funetain and/or survival of

éﬁ%kggﬁoﬁeﬁ%’g‘%}?m% i nventi on a?’g&edi rected to the use . .

afophivyfacompspansive cells, e.g., cells of a neuronal lineage, can be established using

any of the following assays: (1) cultured spinal cord choline acetyltransferase (“ChAT”)
assay; (2) cultured dorsal root ganglion (“DRG”) neurite extension assay; (3) cuitured

basal forebrain neuron (“BFN"} ChAT activity assay. Inhibition of inflammation-

associated response can be established using an indoleamine 2,3-dioxygenase (“IDO™)

mRNA assay. Inhibition of cell growth associated with hyperproliferative states can be



descri bed herein, and stereoisoners or

phar maceutically acceptable salts thereof, in the 143
treatment and/or prevention of any of the conditions,

di seases and di sorders descri bed above. Further

enbodi nents are directed to the use of the conpounds

descri bed herein, and ster¥di somers or

pharmaceutically acceptable salts thereof, in the
manufacture of a nedicanment for treating and/or

preventing said conditions, disorders and dis ine in th
Thesrsammdbydesiringtiee goedeoftcell ipenef i§i5aTh JE agn%% AT2 fine in the
functional’ har i | Wbaih inpbd fotodleuron death can
utGast Pilpfpﬁats"%‘&?ri' 3?@9%?)932?%‘.’%3’2‘? L e ng both . oo

r 8SCALGH 18R Bvd inerapRbibic aiiek ssnaticonoteeayEonss which cells unders
presentation, and in order not to lim REd adaBR8R ifflibition of
utadtimilpecchoma s REPHTER SIHEQHB‘S&%SS& émé%l%e ;@ lospd o
charact eri.zed, the AGkhMiab hRSiaek tyitee couprrodndiscierd hergin-
1pr%’§gﬂ?tufaﬁxy/§g%ulr%n" can be general ly described as

follows: A Inhibition of enzymatic activity B. Effect

on the functj.aon UL Viviaby @ dofrgiolrhds df dletpoesent invention can
respons}{;}l}3 “I?JE’I% %%P%{z%ﬁ I bi tvi gn_yof ]

i nfd auerRiicansiagFoct amptt, thesplers®s 2552Y¥ nhi bi ti on of

cell growth saci ated. W th hyperproliferative states

E. Inhiﬁ@ﬁ%ﬁ‘%‘fm% éﬁggprrent al |y progranmmed notoneur on
deat h ki fBhibiten Aekayenzymatic activity can be

det er mi ned “Si-”)&q fbor» iﬁf%a le, VEGFR inhibition (e.g.,
VEGFR2 FHRGASPYRORMPIYENESHhi bition (e.g., MKL, MK2

or MK3,.4 flibhhd kanje ARDEyRnhititas dssahi bi ti on,

NGF-stinul ated irk phosphorylation, PKC inhibition,

or i rk-Tierigkibitien KiStdse i nhi bition assays. Effect on

the funshic Iﬁi}g{ti@g ssugyvival of trophic factor

responsive ce g., cells of. a neur ' jon.
can be lebibitisiniof NEHF-siuiged E*S;Ph%sﬁ’hi’wga% g??%ﬁhhfggggg‘gggf? Hon

(1) cul tur |2t oG Factd? WeciiRo@BIGHR) iahkition assay
("ChA "‘ﬁla‘e%g?g’g‘?eﬁ( er cuI-tCur ed dorsal root ganglion

("DR(Y) neurite ext ension assay; (3) cultured basal )

f or ebr aj g&ﬁ&%ﬁ&%ﬂ?ﬁ(ﬁa%)hagﬁﬂ b&Gdeld\h tynnastiaywith the present invention

| nhi bi t4* t1on-" associ ated response .can.
esiralabifshiebeiosi Theyare neidoleadas RY ¢ Bey it(b?(%/%é‘ﬁ%%eél’ anhrgi‘talng the

("1DO") assay. Inhibition of cell growh
as%’fé’@Fa‘{"t@EdW}PWrﬁyper proliferative states can be 144

determ ned by neasuring the growh of cell l|ines of

interest, such as AT2 |1 LA chib case of prostate
cancer.IMF'B?Pﬁa%h‘gglfyrﬂséeeeﬁkgarsf&enﬁtcz{I ﬁ(/ programed ..o
Dt ONeUs QG dRRidposRR of e rassaSBEition Wevaictieq fg their ability to inhit

enbryoni ¢ chi ck sonmatjc notoneuyr , L GEb158hkit Somain using an
untherkipmse vy of baﬁu@ﬁﬂﬁﬂpﬁeﬁse@ﬁ%t%@m%ﬁp enbr yoni ¢

days 16, 30dg 1Qay Aenbatyadsobddr(aingéles eral.ofnal. Biochem. 236: 4955,

1996). Briefly, the 96-well microtiter plate was coated with substrate solution

(recombinant human phospholipase C- yl/glutathione S-transferase fusion protein (Rotin

et al.. EMBO J., 11: 559-567, 1992). Inhibition studies were performed in 100 ul assay

mixtures containing 50 mM Hepes, pH 7.4, 40uM ATP, 10 mM MnCl,, 0.1% BSA, 2%

DMSO, and various concentrations of inhibitor. The reaction was initiated by addition of

trkA kinase and allowed to proceed for 15 minutes at 37°C. An antibody to



such naturally occurring cell death as nedi ated by the

conpounds di scl osed herein. The inhibition of

enzymatic activity by the conpounds of the present

i nvention can be determ ned using, for exanple, the

foll ow ng assays: VEGFR Inhibition Assay MK

| nhi bition Assay PKC ActiVfty | nhibition Assay trkA

Tyrosi ne Kinnase Activity Inhibition Assay Tie-2

I nhibition Assay CDK1-6 Inhibition Assay |nhibition of

NG--stinulated trk hosphortyl ation in a whol e Slclonjuaated
efoairosine.(UBBl wascthen added, follewed BN HFoREEI br “Receptor

PDGFR) i nhi bit i S o il Bbise e G (Biassaly. sTheativity of

RO @k@&eﬂ’ o8 g%ﬁ%& aﬁ%i%eé\lﬁg? ﬁa%{b he present inyenti

%E]@bcﬁﬁh chBhie v eh@eured hyanaieplifiot detagtEREEHCT A GG ER L)

they to be construed, as limti. t he o a®db1d débe) equation

dilgbitios drta werawaREeS BHIHICSIERR! rd%%.fﬁsé’%K%ﬁgse ﬁ}j@ ? s

ACLI Vi - FOEMRHPE fhabfestlne ip58%anitibitiny ehkipgg activity 15

%%[Péaﬂhgé‘?g%"?ﬁ'%?cheir ability to inhibit the kinase

agfbird toyasGICsacul ovi rus- expressed human trkA

cytoplasm ¢ donmin using an ELISA-based assay as

previ ously described (Angeles et al., Anal .. Bioghemn

2 3hibitr &NV ascilaOBhdotbeligfGrpwth Factys Reserton K igast Aty

plate was coated wit u \Bn& Wik @Rarfined furticirdntibitory

human Sﬁ‘ﬁﬁ@‘ﬂ)ﬁ%ﬁ?”ﬂ)’ﬂ@g’eo%pggg%#a athi one S-transf ghr ase o

,4r5419 Bn MeQbrRdlactiRny of bacetovarbs-exERBE YECTrgcepis GIuspey 15

1992) . I nhibition studies vere perforgpddirst BOGkA kinase ELISA

&R VEGTR Jrinase ﬂﬂ?&i‘ﬂ%ﬁ“néh%‘lfg?r\n Hepes, pH 7.4, 40M H74

A2y a8l MaGh. 2ThedkihasérB5on BHSRMBDSISEREION P EPes, PH /-4

contentrations of inhibitor e ' i f
0N AT | VAN Ol RSy 27 PSR R viftudfihoenaions o

g{;@@gﬁgﬁ&r—m&%@ﬂ( %Lstf RIS To ated/Rated t VIDGER kimpscl W added and the

yrosinée was then added, follo ﬂ bM B ed
$E£A88 Vay alRh2Y reprooeydifgat eain. ghd 1 %d]??tcca]o‘g phesptiory

n hat - | abel d ! i3 e(aBii 1)}
%ﬁgl%ghwags\?qi%mﬁpﬁec{ l?e%acgigt%ﬁi d)q’ghh— %&bﬁ@tyl‘&fﬁ (aBiiBodyauBI). A

enzyne ‘was neasured via an

gg%lnhsriy%gzﬂ%tclﬁﬁ}dgglﬁd&yﬁﬁc@mv(a@dbbtﬁrgﬁgl)captumﬁhq: BRUbeRY
ata were anal yze i e sigmo - ured Vi
G e e ALy e 0 A BRI 0s paR e vi
G ogj%iaﬂhéc”fl Gl BRtent ASL4-BRT ). TnBbYionraiabiere ewalysed using the

ase

RT'A activity is referred to as I "
sigmoidal dose-respozse (variable slope) equation in Grap ad Prism.

Inhibition of Mixed Lineage Kinase-1 Activity
The kinase activity of MLEK1 was assessed using the Millipore Multiscreen TCA

“in-plate” format as described for protein kinase C (Pitt & 1ce, J. Biomol. Screening, 1:

47-51, 1996). Briefly, each 50-ul assay mixture contained 20 mM Hepes, pH 7.0, 1 mM
EGTA., 10 mM MgCl,, 1 mM DTT, 25 mM B-glycerophosphate, 60 pM ATP,0.25 uCi [y-

3ipATP, 0.1% BSA, 500 pg/ml myelin basic protein (UBI #13-104), 2% DMSO, 1 M of

test compound, and 1 pg/ml of baculoviral GST-MLKlxp. Samples were incubated for 15

min at 37°C. The reaction was stopped by adding ice cold 50% TCA and the proteins

were allowed to precipitate for 30 min at 4°C. The plates were then washed with ice cold



I nhibition of Vascul ar Endothelial G owth Factor
Receptor Kinase Activity Selected conpounds of the
present invention were exam ned for their inhibitory
effects on the kinase activity of
bacul ovi rus-expressed VEG- receptor (human flk-1,
KDR, VEGFR2) ki nase dommi nl#¥si ng the procedure
descri bed for the trkA ki nase ELI SA assay descri bed
above. The kinase reaction m xture, consisti ng of 50
m\/IHepes pH74 40 pM ATP, 10 mM Mhd 2, O. %5093"1
MBI contilladomomhtailardsofdedofnd fip ﬁlaEﬁStVf?Fe gdto
transferre to PLC y/ GST-coat ed MG éeh NEsTEPLUS
mgmhb@@cfoéh@ hope quégb?quaﬁ“%\ﬁénébgwaﬁl %0 p%égeed for
C. Detection of phosphorylated product

%I@a@gﬁ% 'i%?]ed by addition of anti-phosphotyrosine
antl body (UBI). A secondary enzyne-conjugated
amhisbDeycinegipper BearinglKiwpse As¢alr e t he anti body-
. phosphoryl ated PLC-y/ GST conpl ex. The actjvity o ?I}e

bound @@%wrmm fardhari abilityio RIS the b’d‘aﬁeafg‘élfy

system (G bco- BRL) L& iy #fideucine zipper.
uséoagrbinget b3§P1§‘”ﬁé rﬂ’gﬂangi q%’?@@%’%%éee?@arl abl e sl.ope). ved
e%éﬁ'ir Pad ﬁeﬁ]ﬁeﬂhE@dmeumormmcmlwwﬁ?%?‘* S0 R gsink a fime-resolve

|neaeK|nase Activity T t 4 with
inorswoe B FAGB R GATE BSPL LT 12 Ccroabny ek, o coued v

MERG(Meadt étel. 1999} atiawoptenaation®f 20 pg/ml in
(P Iaal‘u? Oﬁﬁlﬁgr({t&ﬁ ménaﬁol Scar\deéenl ng, . 47 - é{?%ﬁh 2), 15 mM
Briibuffere@ sdline GOBE). aach PO R15aY @orﬁ%sﬂ?da%ﬂrﬁyf

rebes oot S IR, SN o, 0.1%

3@;@3@’? uf A1 Baa.2 SROMs01 Rey@iohnwhrstastep brﬂtﬂ@ aqditigppof 10 ng/ml

2% DVSO, 1 M of _test co L G ated
G ST Btz Forkso NE RNt ass ol (RO oSS € resfilfle fuiQé Fhs gener

n at_ 37 Peda 8 7%t pre@knbgaesadnﬂ thg re;agﬁlzons
g?roeaglb‘é/ow ‘gnlé‘]‘;ﬁé vye??%%‘é?‘ns were al | oned t

p rsﬁ%b&i Bythe addiior36f }ﬁOrthED[fﬁ Prdugh V&Qs@‘gteﬁgp élSlPﬁ E.Hroplum-labe]ed

washed with |ce cald, 1 5T 13000 BISLBSATT-TBS). Following
S@PWPP?SIPB?‘FE?H“’@SC 4 ié‘&'félgé)ga%dded and the pl ates _wer

al ks LpmreauU°Cl bm mt @hﬁmmn@om@pmlp &¥1244-105) was “added and

counti'ng using t he val | uti < then
o cheglith RentoiaEe oy mirp e 18 eéceﬁ‘ég%ﬁ'éggﬁsaﬁggrs Thg

K' AL Lﬁ @?s@?%rﬁ@ﬁﬁﬁ%m\%moﬁestme €TRF)onodetinithe Mbltl %@&,Reader

e kinase activit C
b E(Uldtaiﬂ Mcale] # U0 T8 9. E“(’:’H'iﬂn&}/lﬁ‘flﬁi 6 %lﬁg) E?fﬁg@%ﬂ glata was analyzed

and. | g#é:ﬁlﬁ' €4 Fk esr ce A6 Mékdty, ST sMaRABLY Midalan, %M{, Hu, X,

FIG0F Gat #460372) u
f o Flsbamn bR a&eenrnqw.mﬁ%&wgﬁﬁ%‘{% ﬂs%ﬁ@f“y’eaqld not
1%968&1)3@&@ 6Sp R (9,.5085£40Yd5L 10202.

4 as

Tie-2-Tyrosine Kinase Assay
Compounds were tested for their ability to inhibit the kinase activity of

recombinant baculoviral human Hisq-Tie2 cytoplasmic domain using a modification of the

ELISA described for trkA (Angeles et al., 1996). A 384-well plate format was used for

. - ole-point
single-point screening while ICsps were performed on 96-well plates. For single-poin

screening, each barcoded 384-well Costar High Binding plate (Cat # 3703) was coated



30 tI of the protein substrate MKK7 (Merritt et al.
1999) at a concentration of 20 g/m in Tris buffered
saline (TBS). Each 30 pl assay contai ned 20 mM MOPS
(pH 7.2), 15 "M MC 2, 0.1 nM Na3v®4, 1 nMDIT, 5 nM
EGTA, 25 nM 0- gl ycerophosphate, 0.1% BSA, 100 EtM
ATP, and 2.5% DVMSO. Reactidis were started by the
addition of 10 ng/m  GST-hDLKtcDn.z For |C50

determi nations, a 10-point dose response curve was

generated for each conpound. Pl ates vvere |nc t aty, ..
58 glfé B 48] s@nttatcelutieredoshnant U ?ﬁﬁdq]g Rotin ef
I on

100 mM EDTA. Pr |
Exir Qp92)im E‘abbu@@ed aHtnE -(’Bﬁ%)s %ﬂ%? je2 eaomlﬁf\llfs%@agur\%& {7 KD-pl assay

(V\&| | ac#AD0Q93.... di,l lﬁMS%AﬂTHMBﬁ)\C]; 2.5% DMSO,
Fol e ?fﬁ'tmlﬁ%ﬁ%%\ﬁ?ﬁcapt fire at 4C 501 .enhancenent . . run as
@b{ﬁ"f’ B GYbdRes ?/#112145%-’11%)3 Forl CalsesTmiiions, His Pt e
y adit at ed 9 58 37b3 4a€ with the

r@@uﬂﬂtadmgowuutﬂ %Wﬁ}égof‘ﬁ‘éﬂlgta%n%ﬁ? g%&gg:j ng th eI

'inFS OUF%g dﬂdlﬁ&ﬁt&ib@afeepdniﬂﬁérvwdﬁwmfafwor each compound. The

(Victor2 %[J body,

Eﬁ\r&h@lremnwbded allb\h.@ﬁﬁ@)’roc?eﬁllﬁ t oﬁg% éﬁéﬂ%ﬁgﬁ%ﬁ&ecug;inr ;;0)(;
usin d. PRl a (Ve Yat #HAD0BA R, W

TR A

; T Bone-h
( 1088) 1, Brek Mastect3 HAge TRSHNS B T 120 SLENRK A‘fégd":’ ;’ﬂ:
not MKK4 as t r.at.e. ly fflac 2T7244-105) was added and the
I e 51% fff“?aggig?u%ﬁﬁ?ng%'eqﬁssa ﬁ%% qm easured
WelL& \La%%ﬁpy {aaretih@he flabictdenge of ghe THHIBRE S KifRa
aBrIoV] ty T ecc%ﬁim nant gﬂ% ﬁ He iR the MORIRabEN Ecﬁldéﬂ (bfibtorz Model
|

cyslmpthagmede%‘f?él TSP cation of the ELISA
ORI @Padorfmlswnmowgabms Inbibitadn data Yo Enal ke gngA ity Base
p ormat was used for pgth% Pg;felgggeg@fydggonows

whaid ¥sd 050 W%ﬁrﬁ@t‘fdd']‘g vve pl ates. For RM.,

si ngl e; poi nf, Pagrrpegwlmgﬁ]eﬁm:mdvﬁm;@dé\dam L.cyephgrs:

Hi gh B| ‘ndi ng

! bén f
50 t | / Heplén, . Rg,@ngiéqlﬁqnesgbgt@%@%% @?ﬁﬁ'gﬁ& *%ﬁf%uggﬁfna wassay for

hurman @g Jgﬁ Yinasgabdivt hnala,l?wclfta‘lri)912‘93 49ﬁ55
Tris-b &g |ne (T The Tldeé\ga Rt;yly@&(} Li, N,
nmeasured i RR&0, PL, Magalis, mM‘PW@% t ng ‘50 miv]

g E(F))EOS/O %éﬁ' ﬁ% ?éggeM AL, Iﬂlﬂudﬁﬂ\dﬁmw&lﬁsw&eﬁ% (DREsK) SH2 domains

ng/ mi Hi so-Tie t £Tvr992 -
det er m@adni opssinet dephospberylatign PED Fégﬂ:algc‘apé%s Qlf)ﬁcg Hon 035410]
above but in 9 Hegh 4Bnaatk ng]ﬁispﬂcél@a$@ﬂ
3703) Mcwg{“ﬁ%’ﬂgmwfﬁ%%gifodoubl ed. A 10-poi nt dose
r eSpONgE s84Us¥e Was gener at ed for each conpound. The
ki nase r'eaction was allowed to proceed at 37C for 20
m nutes. The detection antibody, N -Eu

\A?OS%%%%Q%QEM[&%@G (PT66) antibody (Wallac #AD0041),

at 1:2000 dlluted i n.bl Bobe
i N TBSFui thérapeubs PRrpREFSnY 26‘”{@%@‘?‘3 Pt?lip {%g%ﬂft %Vg?g%@ur

administered by any means that results in the contact of the actwe agent with the agent's

site of action in the body of the subject. The compounds may be admxmstered by any

either as
conventional mmeans available for use in conjunction with pharmaceuucals

gents or in combination with other therapeutic agents, such as, for

individual therapeutic a
stered

referably admini
example, analgesics. The compounds of the prcsent invention are p \



i ncubation at 37C, 50 P.1 of enhancenent sol ution

(Wal | ac #1244-105) was added and the plate was gently
agitated. The fluorescence of the resulting solution

was then neasured using the tinme-resolved

fluorescence (TRF) node in the Miltil abel Reader
(Victor2 Model # 1420-018"8r Envi sion Mddel # 2100).
Inhibition data were anal yzed using ActivityBase and

| C50 curves were generated using XLFit. The cited
references are as follows: 1. Angeles, T._ S., d disord
SiahbdapiuticAlly, effdatitd @tduntsBor ihve trepiueHol ﬁ%t,he fisegses and GISOroeTs
Stephens, R M, .Kagl an, .D. F and D onne, C. A

( dooBhedthessmio. 3 SHRIESHPNTRLINSES bent assay for trkA _
tyrosi ﬂ%é&@éﬁﬁ@a@%ﬂemm{noﬁamm Birextigtdnteraied by the 38ending
2. Rotin, D, l\/hr_?ol,i s, B., l\/bhamrgdi, '\{Ldna%%ﬁ}ﬁiqu@s.‘}fhc
Daiagnostcian, lab pnd\skilledin Sherst by hayise ORERTHENE] - |
Ulrich, A, h j £ b0 8P faSibd, fhohmingshe type and extent
p?%%lﬁ?d?%“@%?%ﬁ“%@%’%g%ﬁé’?;}]ﬁ“ati on of the EGE . i patient
rg‘ﬁﬁfeglegsaori et difdasatd dsorddr, thy poerall healthysiplus of the particuiar panett,
hi gh-

' affinity hinding si h@for@biation of the active
e e B0 L SRt B OO Rtlation of i
{:%%:leﬁﬁ LStofrite blveianpsabd thepoutp of edninisHetiel ﬁ'g@tﬁ‘iﬁ% g

present invention .can be i, i in@f¥se until th
meEmpounfsire P%W%‘ege‘?ﬂ loyer Sﬁcgg@%f“ﬁmgg%%y?e asgsaeur?t1 -

Wy sﬂe&@ﬁec@ﬁs%ﬁi'e%d,site of action in the body of the
subj T

ubj ect . e conpounds may, be adm nj st e o of body weight
convenTymre HoseaaRess &‘\%fF‘?“éB}i’%npgﬂ e"%on:{bggtnfbgnc% Lon Y

Wih HB5fe .8 abs fr@h bb&k 0aH mi/kgio1Gmglkg of body weight per day.
tﬁeérdgg’gﬁigl C aggglr?ts or in combination w td %(h%{dZOOmg and an
 Rnelmen datyaigenfos ade s nalees 0B gy - LRG8O

The }(r,:??eg;t[t) 8cli|s%dl‘? ngmm Enif. ©PROorhbafd inapbasdmipisek@yialohg or more

- abfHY ere i n therapeutical | ffective amm
f ohit Gdre forraahe ohit désetpnzed fropeabout la%’oa%&}"%%)b prat:s %darmmlé{é one to

descr.i bed .herei.n t s oo BERE 300 Bize®fo. tindes a day. In an
t e HpES P F@apf§er%?1?£@ﬁ%@h§%#§?ocan be r S | \

[ | .
deitRhdi Rediob i 8dseriling emelifenyve dp@g%gqa} _gpﬁqlese gscynsﬁlbat is necessary

skilled in the art : b, and preferably about
e A L L

upeia@ugiirber of factors, including the type and

extent ~“of progression of t ' S8 @ i@ pharinieutical
over al ThefeapeRndy f'?f?’%sfc“%]ﬂggnﬁg)btl u af?{mﬁatti ont, 2 e

f-g&ﬁ#ds}t%ngtfg&aiixﬁ@é with bhe acyonfphiatraacentinaly aercptable grapionts. The
t he a

ornmu on of the active agen i t.h - L &bfdard
emxsiipenars selagied ehibe Patit &t Choa Rl S dchiABRLRThd Riar

g l'?firﬁig&%uﬁcal ﬁ)gb%ticé? QURRLHNIS, for exanipie nin Reewregdora Thi Seierce and

sage leve wth a gradual pncrease untid.the o wilkins:
desadtiedofdiaeocyi 20%edai (gt;p@a{o, A R.,%’d.,ilppmcotlt Vk’llhg}ﬁs Vilkins

Philadelphia, PA, 2000. The compositions may be fo
fast-dissolve, modified-release, or sustained-release

rmulated to control and/or delay the

release of the active agent(s), as in

formulations. Such controlled-release, or extended-release compositions may utilize, for

example biocompatible, biodegradable lactide polymers, lactide/glycolide copolymers,

polyoxyethylene—polyoxypropylene copolymers, or other solid or semisolid polymeric

matrices known in the art.



Typi cal dose ranges are from about 0.01 ng/kg to about
100 ny/ kg of body weight per day, with a preferred
dose from about 0.01 ng/kg to 10 ng/ kg of body wei ght
per day. A preferred daily dose for adult humans
i ncl udes about 25, 50, 100 and 200 ng, and an
equi val ent dose in a human ¥%hild. The conpounds nmay be
adm nistered in one or nore unit dose forns. The unit
dose ranges from about 1 to about 500 ng adm ni stered
one to four tinmes a day, preferably from about 10 ngr
s; parenteral

to aboui‘?é%ﬁ)nsﬁmmﬁmn% afeddfayadnkinis@iondyt & BRAR
Cr

met hod o i bi an effective,dos dat
doﬁﬁamssmmexngnmamoqﬁel@ﬁg@aw far 5 S B Hfss Wil or

serum | ev B% 6983 ELI% ]%Qlﬂﬁi]‘!ﬁil’edtﬂ wgguhjse@tncudmd buccal
e M gompoungs, of it Pare preparca

Pr &H8AL ophABnicinsansey u‘dmlafucm mﬂaia‘?t daefe
phar maceut i cal | Lions by ackih)tdre yujgsh)r@yrapsalfor
mf@opﬁaﬁlﬁﬁégé‘@?‘?‘bgﬁq ulgd¥ &t ab%!e excl pi ents. T

ex hepirechlaty inftbe famiof hgpldtsﬂ]éme]ﬁoglgﬁenszons or
ﬁ%:gﬁtgng Egﬁhﬁtrﬁﬁi pirgchiaty

mnistr at ion and ] BR3hAREEIHWRR, nasal drops,
prann]smes forsnuengsd) 2BRHISTRY P ég?gl%q'?aggl? n Rem nxe%bt)n The

Sci ence an bl deeniRibtrAtioal s s ci2ems,’ ougglents,@@mqg%
A R osﬁg g‘fﬁﬂo ncott WIIi grrs & W ki ns:

Phsdspdeiqnha@rpSOMPO‘ZG@E)a“dﬁﬁé Bnposi ti ons may be

for mul aged d.?;ﬂ'ﬂétfaﬂlm qnéi{aeretsdpinaypotmbrs, capbdes troges apbthe like

active as in fast-di sso ve 1

NDghirf ddﬂﬁlurr eleensmwre of the fllowings il pasardiliers el 2 starey of (:Hu o8 t

Such control |l ed-r Xbeitahe Corh 1year_5/q)yrrohdones, isintegrants
c oRBOET F1G7E “H%rf/’c%% ﬁﬁg Cdmi%sr% exanpl é)e bi ocon%)at L:hl & earate:

b| QskRGE serh |oec¢1mnsedmmw9qm1§wa%8ﬁh&é}

copol ymers, QLENNY, ogo@ﬁggls&ﬂms sucrose or saccharin;

coEWFFéP%h asd1%ﬂ8‘¥lﬁerhc§)ol | rgsem so% é/ng Atain amy of

B f15RSink B suth tasrm:pp.e::rmuntjpni;hf:ﬂrbhﬂa‘%'i‘?ﬁoQFl SR SR 4

be prepared for adm n' St L Bh@ln ARAISOlid or liquid carrier, such
paﬂ@rﬁf‘éfﬁ liptedrgugipients %ﬁg&:ﬂﬁ?ﬁ?v enous,

i nLy gl 1.,1*15\{3, o]ﬁﬂ’dﬂi 'S]hmuitl arad dosage s gnayt}@M: goatings.of sugar, shellac,

trans means;  transnmicos nﬂgf(:dlquéijuggr oily suspensions,
r ect mtenqﬁggmtﬁahq“@tﬂi?ﬂaﬁaéﬁﬁf ﬂg © rolt es;

0P DL DAL GndTRERS syrBps, blﬂhﬁl ati, omnﬂphmgresepﬁe@faé a&5Y 9:0{1“% for

conpositions are prep | 8l duddpreparations
par&cpcanﬂtlawhyﬂlﬁhrW%t?Fé’fPaFﬁ?‘B?a Fa‘ﬁ fe be@%g}é%u [es odr prep

Y I bnt];ﬁfcoﬁ@ﬁﬁ Hik o hdditi v G St suefbdtants, spmcthhngja@msycrpﬁlmfymg
Iq

81 orm o uld sol utions, sus
errugmmdflucnfsowaemlrmg Hevorifig 33e8 TCB’F i %{nhsprg{fﬁaiug%sl arly

in the lr‘[.gr%p) nngSﬁgw‘% als@@@ﬁﬁmﬁfm@ﬁ parmteraky‘ GHwi pharmpaceutical
a

for top mnistration, such as cre
sokéﬁrls@a&ptabmfemmiabhslsg@p 4 for e’ﬁ‘ﬂWﬁf‘ gn]e a uﬁxg@&hﬁms or

like. For oral adnj Jrbeoftatdohelk and patet, bpffered media,
POMBRPPRSIONs o HYTFONE © a%?%giczédegﬁ%t e ke

and the like. Nonaqueous solvents include a]cohols and glycols, such as ethanol, and

polyethylene glycols; oils, such as vegetable oils; fatty acids and fatty ac1c% esters, and the

Jike. Other components can be added including surfactants; such as

hydroxypropylcellulose; isotonic agents, such as sodium chloride; fluid and nutrient

replenishers; electrolyte replenishers; agents which control the release of the active

ous co-polymers; antibacterial
compounds, such as aluminum monostearate, and varl polym



can contain one or nore of the follow ng: diluents or
fillers such as starch, or cellulose; binders such as

m crocrystalline cellul ose, gelatins, or

pol yvi nyl pyrrol i dones; disintegrants such as starch

or cellulose derivatives; lubricants such as talc or
magnesi um stearate; glidaks such as coll oi da

silicon dioxide; sweetening agents such as sucrose or
saccharin; or flavoring agents such as pepperm nt or

cherry flavoring. Capsules may contain any of the )
ah@ds, bichtae dnlerobiphainospheaok buifers.aad the 18w a Thy PREHER] preparauons
a sem-solid or ljquid carrier, s . ials. i
ot e argiRaiiEn Grpplst Gepreetitipes il dse vials. Othr potentialy
hﬁi’eﬁ‘uléﬁﬁmﬂ Selpfery $8Rins foP@E hase conmposmiséndledeagtins-vinyl acetate
Liqui d preparations may be in the.épnn1of aqueous of .o

oibpol g peniclesrpsmotie BREIPS. dmplantahig IUIFRR SYSER=, §L P ' |
el i xi ré el C.inieQhodBY s REnkiE3eM Reuas famdlayomy fodinthlation, which
for r H%ﬁg?lp

utron wth water or other suitable )
v alzieik udpah@neasde poSdehadrosnli af dpIRsp dhey man ke acHJ&g}us solutions

contai n conventjonal additives fraGkedHeoxycholate,
seavne Sgomls ORI bt ggeg e

SYESHARIGN AR adrhidisatiisrginabefurs, of dgwb dropg or as a gel to be applied

presérvatives. The conposjtions. ) vel.
it RO B P ST AL By SLESh Py Cipmerf sream or g

AR GBEAMAC hihns it QR ecalferiheh kst lopolen apy e eonol

cpolyétylens glydolsder ek ggp}éigé%qnsa (ﬁl]tg?rsan éaﬁndﬁs'lf Sgru%%gﬁtfsuch as

bé'nglﬁ)g ﬁﬂgﬂ?&i' A, or APk 8gdnt, keoh NangasmmoL Fosnlilsetssuitable for
ncl ude al co

i ol's and glycol's, such as ethanol., and .
pénsdtermal adminiglryron|cgn @pngnt%%shilscget%gwegba}s an g {fgsgrvoir or

fatty acids..angd {aklive a¢hudioRbftrdlledansieh it a matkedispersion-type
er corrpoﬁ/ent § can %e added i ncl udj

dded i nc g%Fsurf ciang§' astilles

stystena Formyldiansfor ogal edministersien inclyseolor Exaggpls fozenegy g pas

as_sodiymchl oride: fl Ui Lok acadif Rine Biihécgients such
| e‘fr@sc‘f‘?yo%fiﬂlé‘a'r]%pﬂ ﬁei?]viog deb%gg Sg%}g%sl}g ’&’m_ Qhacg_(;nt rol the w

r & ghavehddite.(Foemalationseuitaterfrouvatal admindsiraign ayedrsiRighly presented as

monost earate, and yar| - s @0bd BRek ahk alay include 2
- 1Bt ‘?a?ﬁé‘fﬂpgflt"?ﬁ%ﬁ“é'sa S&%ﬁ%ﬁ' %%lftgglr%’lrgfa&g?s phenol ; e
biatib@ess, and the like. The parenteral preparations

can be enclosed,in, anpul.es, di.sho i ations
ol ¢ pheitsoB o 1 68 S pop S AR R GRfonSind variaion
- Pé}ftﬁ@%ﬂea{ iﬁd?%itiby Qfe}’poﬁsl)islbemﬁgﬁtmf tl‘tefﬁ)o‘rmteh@éﬂgm s thegpfore

i ncl ude et hyl ene-viny cetate ol ynet : :
o Bonpunea el ey By e et
I Q3 AR &dsblibedmeaan, antl teditops eftthainivention is intende
fﬁg ude oﬁ%% a?Fgﬁi for inhalation, which include
Sochcoremssalbsyckivariagender , aerosol, or drops. They may

be aqueous solutions containing, for exanple,

pol yoxyet hyl ene-9-1 auryl ether, glycochol ate and

deoxychol ate, or oily solutions for admnistration in

the form of nasal drops, or as a gel 'to be applied
intranasally. Formul ations for topical use are in the
formof an ointnment, cream or gel. '




B F )

Typically these fornms include a carrier, such as
petrolatum | anolin, stearyl alcohol, polyethylene

gl ycols, or their conbinations, and either an
ermul si fying agent, such as sodiumlauryl sulfate, or
a gelling agent, such as tragacanth. Formnul ations
suitable for tiansdermal adm nistration can be
presented as discrete patches, as in a reservoir or

m croreservoir system adhesive diffusion-controlled
systemor a matrix dispersion-type system

For nul.at i afsohpsuddugd@lkmanm ni stration include, for
exanpl e | ozenges or pastilles ]and may al so include a
fl avored base, such as sucros% or acacia, and other
exci pients such as glygochol For mul ati ons
suitable for rectal ad [ 'oﬁ are preferably
presented as unit- doseAs poositoBFes with a solid
based carrier, such as coc and’ may include a
salicyl ate. As tHdse sh wi |

appreci ate, nunerous ariations of
the present inventis ht of the
above teachi ngs. is th under st ood t hat

wi thin the scope of the appended clains, 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
wherghound of Formula |l: R ANB A2B2R31Z AB R4
N Q RG wherein: ring A, ether with the
carb&ﬁgﬁt&ﬁ@ﬂFb“Wﬁﬂb%cﬁﬁm?ﬁoﬁﬁﬁ%Bﬁé@ltwﬁﬁa@méhénylene

ringg gﬂcﬁ’ﬁdﬁén‘ér}u}( if %ﬂlcﬁ ﬁ‘oré 163109 o%ta(?&ﬁ% ﬁi%? rl?g?e !:1 aced

by n %E ; toget her w
atons to e |t |s attached is: a phenyl ene rlng in

whi Cl:]né ﬁ?{ggethg w3[h aerc% onaatigigg to wMzcg i gttac%eg is:

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

by nitrogen atoms;

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

B' and B? are independently selected from H, H; H, OR; H, SR; H, N(R)y;
and a group wherein B! and B? together form a moiety sclected from
=0, =§, and =NR;

provided that at least one of the pairs A’ and A%, or B! and B? forms =0,

R is independently selected from H, optionally substituted alkyl, C(=0)R!,
C(=O)NR'RY, optionally substituted arylalkyl and optionally
substituted heteroarylalkyl, wherein said optional substituents are one
to three R" groups;

R'is independently selected from H, C(=0)R™, OR'®,

CEPH-4305 {CP2195G2)



by nitrogen atons; A and A2 are independently
selected fromH H Il, OR H SR H NRZ2, and a
group wherein Al and A2 together forma noiety
selected from =0, =S, and =NR;, Bl and B2 are

i ndependently selected fromH H H OR H SR H,
N(R)2; and a group wherein B 1 and B2 together forma
noi ety selected from =0, =S7 and =NR; provi ded t hat
at | east one of the pairs Al and A2, or B 1 and B2
forms =0; R is independently selected fromH,

opt i onal | YCEEHEHR Ut WH' &'k yihd o=@ RbUbstituted alkyl, wherein
C(=ONR ORI ', _.oFti opal Iy substituted grylal kyl and
opt i onal | YAGUISPFSUPEEUHLT BF GBF 1 rgeyt , SiMBYei n sai d
opti gpal. ; i dhand fne 0 e
e e L S
CEPI | - 43053upbTP2ed 8GR ndl & ionall Oy iR itedNRIR grylamderein said
optionally Ubaﬁt i tﬁied al‘kgl , ereif said optional
subst i t uenPSORH SUBHLY FHPREIORIEC §r 0B8PS R1a i s

i ndepehdeantdensehioctiedcl KoM AR @Pablayly Ssihit ML Igd,

al kyl, optionally substituted aryl and optignally

subst i t ut edierer sxidapiyinal ghstivientssed ehe to ml‘b@ﬁg)l groups;

bstyi ; h 0, " R1.b ]
PUBSTL Lk LSRR8 LHICS LG BERUERY A I,

subst i t ut edbsainkyd alkyinwbetogetheisaite (lRpfifrenalo stbstthépaat s
are one to thrgzq’ R70 groups; e each

_ ( R, and Rid ar i
i ndependeAtigree BratieePionay sbshgtedhespeqyslealiy]s wherein

substi t ut 1 el eget.h I.th 1 he pnitrogen to
whi ch _t he;g/gg?lgh&gltl { Lg%ﬁggggggﬁgnae#oggtc {: E\na Ws’
subs i’ iusebattdidien bk CEHOH RYC(=OMNBF&™h SCsRF ICOpRToNal

substituents ar e to thre :groups: .S

sel ect ed ﬁﬁi@}?ﬁ:&@f(@»(ﬁ%fen%&i@mw @lly %ﬁﬂ'ﬁ?‘i alkyl,
CO2R2b,  bplidnal 19 B@dstidFR kel JpvibeNB) GORRILd alkynyl,
optional l'y substituted al kyl’, “optionally substituted
al kenyl , eptigHaFIptigusseictasled aatllophgnally sopttitandl | y
substituted. y and._opti.onal | ubti_tuteg_,
et or ocyc ot pa iRl SR wkattei e il e
are one tR'“tdiogs; '

R*ig independently selected from optionally substituted alkyl, optionally
substituted aryl, ORZb, and NR2°R2d, wherein said optional
substituents are one to three R'° groups;

R™ is selected from H and optionally substituted alkyl, wherein said optional
substituents are one to three R™ groups;

R* and R* are each imdependently selected from H and optionally
substituted alkyl, or together with the nitrogen to which they are
attached form an optionally substituted heterocycloalkyl, wherein
said optional substituents are one to three R'® groups;

at least one of R*, R*, R’, and R® is selected from (alkylene),OR", C(=O)R"
(CH),OR?, O-(alkylene)-R?’, OCH(CO,R ), OCH[(CH,),0R™);,

2
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R10 groups; R2a is independently selected from
optionally substituted al kyl, optionally substituted
aryl, OR21b, and NR20R2d, wherein said optional
substituents are one to three RLO groups; R2b is

sel ected fromH and optionally substituted al kyl,
wherein said optional substituents are one to three
R10 groups; R2' and R21 arejsach i ndependently
selected fromH and optionally substituted al kyl, or
together wth the nitro?en to which they are attached
form an opti-ehaklkyleaebR] NRER et ot yalkerhkyNR *R',

wh i i d- i i t t th
N ot upelt ORLR BB RHGRVLCIRALS A 0B el o o

I ted f i I3 By CLHFO) s (CH2) 1, OR22,
PPN Sl S P i G )
CEPf - 1- 4308C(CRMTI SakyleagsR  OPEGO ) Bt R Eig)N RS,

NR11R32 NR,; ) yl.eng).; | L) = 35,

Cl =N m@@%@éﬁaigo,b(—@ff&ﬁﬁwﬁ&%iﬁ?‘ AR 4n
L) MU 208 Ol OIS ol
RER: i vt B
substi t ut E{é %ib%tllu?ﬂg%sear i ﬁ%cr@ lgl gl%L}}l}é Og%%]sgﬁ ? Ll%ﬁ usiec} S

a lSEI :rocy@lha]lek]wbclgc{(melubyi, ajgidlﬂm@hllly?Lﬁu@@tdgt-(aﬂlqﬂieneg-

S ?a| iy |e 2 ﬁl}’ff@&%&{:l@%g%} gwihs%?lkwoe ﬁ)tellﬁg(g:gfého%ikgf ﬁcéosets InE)tu itnSlu de

het er ocycl . ihchy LS td: ST
e R L
wher ei n any saiwheedikgtivesaal gkoape gmyp beydptopoollyy

Substituted with one to three, R10,,groups; provided
s?%%?m%é]gtﬁ%, R4, R5, orOI#fGtOitgieé%:d}lﬁi‘ > then R13 does

hot i ncl yawidedhBiteriRe Y] REIKYH: B QUR-OIRE, BaANREiddSs Aot
nitrogen bonded to the carbonyl noiety; and the other
R3, R4, R5, or IRBdgsihstaresycloaikyberosp|tleat peijains a nitrogen

I ndependent |y LEoukh e carbonyl moiety; and

the other R3, R4, R’ or RS moieties can be selected independently from H,
halogen, R'%, OR?, optionally substituted alkyl, optionally
substituted alkenyl, and optionally substituted alkynyl, wherein said
optional substituents are one to three R'® groups;

Q is selected from an optionally substituted C;.; alkylene, wherein said
optional substituents are one to three R groups, CRzO:CRQG; O,
S(0)y; C(RM=N; N=C(R"); CH-Z'; and 7'-CH,; wherein
7! is selected from O, S, C=0, and C(=NOR'");

R’ is selected from H, optionally substituted alkyl, and OR", wherein said
optional substituents are one to three R'® groups;

R' is selected from alkyl, aryl, heteroaryl, cycloalkyl, spirocycloalkyl,
heterocycloalkyl, arylalkoxy, E, Cl, Br, 1, CN, CI'3, NR**R*Z NO,,

CEPH-4305 (CP2195G2)



hal ogen, R10, OR20, optionally substituted al kyl,
optionally substituted al kenyl, and optionally
substituted al kynyl, wherein said optiona
substituents are one to three R10 groups; Qis
selected froman optionally substituted Cl1-2 al kyl ene,
wherein said optional substituents are one to three
R10 groups; CR20=CR20; 0; §&4Ovy: C(R7)=N;, N=C(R7);
CH2-Z;, and Z'-CH2; wherein Z' is selected fromO, S,
C=0 and C(=NOR 1); R7 is selected fromH, optionally
subst i t ut edrd kylrs, :amd:b@RO =Nt EN%{W‘RWM@@(%)R”
substituents are on> to tq ee R10 groups;

sel ect ed f%m%)ll\wﬁ . @ry(R )héﬂ@ﬁ@éw}ﬂowi@yﬂl, eiévlleyq: oxide,

splrocyclq%kkyjﬁﬁyg A$§?§§ggquEM%? @ggﬁﬁﬁ oxy, F, d,

( CP219SG2)NHB4-NIDRSA,, NOCEI0)F0°, S c—@ﬁi@RSO

=N- NR31AR3 3 O S ,
o4 Q'triﬁyaéé@wgnyﬁ efm)é%ne@bp)d@R RIS

NR29CO, R3Q; 112
NR29S( O) 2%0% o) t%giﬁc’o%g%sl;LI &Eﬁ%ﬁ 71’.13
C(=0) R30, (€M erEMNRBIARTIR, a@HiahﬁRosac@hhaNRSO

CH=NNI | CH ) 2NR3 AR3113 P(=0
GR28, and eﬁ%?%&é%é@ﬂa%y giougRt s RO et PR Soependenty

group of thBeMROSHEGOLE id ?e &c&l 'Elgi ep %ﬂ{q@ Rk Ycar®ddy 8%, or
unsubstituted or is replace

alkylcarbeﬂvvﬁxy, or alkoxy, Rll IS selected fromH

and ti.anal subst i t.ut

opt 1 anal” RS AR LB oy MRTRB BBl g oprona
R12 is Se|sﬁlﬁisﬁla£tnfsl'@@blﬁlﬂﬁoltﬁh|&a|1{ Yewupstituted al kyl,

optional ly substituted ary and opti onal

substRi tHﬁé@‘“ﬁ@tﬁ@Fb%?tgﬂ“aHW‘éﬁUFFdsaélﬂd @ﬁtopalﬂvawbsmuwd aryl,
substit ueﬁ%ﬁ?ofﬁ‘ﬁ afPeud B]gtﬁwl?e?ei% 1 gT ye[hzs i ﬁtibl?‘dl

i ndepende y se ecte rom opti u tuted
cycl oal ky lsubsanutntscapct ownalthye ﬁu(bg’oumsut ed

gretee Qﬁl% cpegﬁlilf%glmc S e Bgt%aolpglon ¥ su%shiuicﬁ%?gltoél E(}l‘,'f QltlcF

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

R'* and R are each independently selected from H, optionally substituted
alkyl, optionally substituted aryl, and optionally substituted
heteroaryl, wherein said optional substituents are one to three R!”
groups;

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

R and R'® are each independently selected from H and an optionally

substituted alkyl, or together with the nitrogen to which they are

CEPH-43035 (CP2198G2;



R14A and R1413 are each i ndependently selected fromH,
optionally substituted alkyl, optionally substituted
aryl, and optionally substituted heteroaryl, wherein
said optional substituents are one to three R10

groups; R15 is independently selected fromoptionally
substituted al kyl, optionally substituted aryl,
optionally substituted heteﬁgaryl, optionally
substituted cycloal kyl, and'-optionally substituted

het erocycl oal kyl, wherein said optional substituents
are one tq,t

i ndependen ula{ﬂ}{eg Z)I(Fe%? - gE) ?&%ﬁ ﬁ%lg({]nld%%%{%%&hfﬁ gﬁcmm
substi t ut e;dldaifiﬁyshdl sabstigget dreonnid threehe? pidupegen to

whi ch. t are CEP11-4305 (CP2I9S&) 155 attached

for m%m Ho';ﬁ{q%ﬁémng/ olipetly ﬁ\hb@&l%@yé}%@vél%&lpl&@llv substituted
wher ei n I

R0 groupe. c%c%@foa@q gagg Hg%6 all g%%@uﬂ&%@ﬁ%m)@ W88 said
substltute@uoWdhﬂahhyhmzm@bm@%ﬁhkyRé%@enpsuted

het er nd o t S itute

het e ﬂc\fﬁiﬁ"o@? - SRt ol 25;5‘t‘ ﬁ%ﬁy QE%SW%@M gubghipted
one to t hrai%f? &@nglﬁyoﬂﬁutu@ale't&oéﬂl gﬁt‘i(ﬁﬂ 1§ s QFBiRhted
optionally 'substituted al kyl optional 'y Substituted

aryl , opt icotadlkyl, smﬁbentlomaklje@uthetueqdd’@tfybcycmﬂﬁydm@hdzvn said
SUbSt I tut G0t (flCaY%Lzbs%lems aré: 0153 ta lllgfjgl é} substituted

het er ocyel eréin Psubstituents

are oniéistsolettbd eenﬂm Queupsic;R19 is sel ected from CN
and triazol e; i s selected fromH, optional

subst t ﬁﬁ@&“ﬁ‘ﬂ vilym Hopstionnky F@Sgwwﬁikm @aionah skeﬁwtutcd
opt i onal | yuShASLiddtheds Al alcORS, Eﬂ?ﬁll% FHBRke P‘dhﬁd

aryl, optional I'y substitute ary ti ona
subst i tut egtidvatle soatiplied algtlaﬁi{}d),rtajtﬂoya s,ammmmwﬁeﬂte; oar yl

cycl oal kyl, .and opti.onally,s titu

het er ocyePd! Wﬁv iRt ?%é%ﬁ@cw.Ogﬂalvalwaéftmwsént s
are one t QeibitpQoalN, %@tléﬂ}ssalcﬁ%a'ludlﬁ S%@Ltﬁﬁ&ﬁgmf @80 three
optlonallé substituted aryl, and optionally

substi t ut Qh@ﬁ@roaryl wherei n said optlonm
Subshmtigggl&ﬁwa ﬁgmoorfa%on& rbsteluF d a1)9 P p‘tlonaliy substituted

heteroaryl, wherein said optional substituents are one to three R'°
groups;

R*¥is optionally substituted Cs-C)p alkyl, wherein said optional substituents
are one to three R'® groups;

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

R* is selected from optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted cycloalkyl, optionally substituted

CEPH-4305 (CP219502)



R22 is optionally substituted C5-C10 al kyl, wherein
sai d optional substituents are one to three R10
groups; R23 is selected fromoptionally substituted
aryl, optionally substituted heteroaryl, optionally
substituted cycl oal kyl, and optionally substituted
het erocyel oal kyl , wherein said optional substituents
are one to three RLO groupsys R24 is selected from
optionally substituted al kenyl, optionally substituted
al kynyl, optionally substituted aryl, optionally
substit ut eﬁudwect}ema«yyIQR”o@c@mm&(blk%? (smta;qnmzmtsaad’ SOR",

| oal kyl 11y, t
?@2238@32/) qugg qﬁ\gﬁ\gﬁgasé(ggbmm )z@%gc(@)@rm ., OR20,

(CHZ) 1 7 1jzgiifg¥ 2
(= ﬁ@é?ﬁ% fgj@%ﬁr %mgm OR’ Colzlgilfclz{o;”
B g e O e
oo( =0) N & i

said opt 'o?ﬂ@z')a %’tﬁ%ﬁle‘h&%@ Sno8hRBR ' %OE}IN’ ee RIO
groups, f I's selected fromoptionalTy substituted

cycl dal ibyklecigpticonaptionalybgislituktdeaycloalky optyullysukstituted

& 8

o AT I ST 8

S SO B e,
oc( =0) N(Rl‘ﬁgzé Q&{hd;cws jle @(Rzorw@%%mw&

i d t | I

oroups. ORI LT NI ORR R * Lo TR

cycl oal ky DC(e@omﬁﬂé)lz NR?(EI()S(I))@MP ethd cr(eoeﬂz’épyhemal said

optionally substituted aryl, optionally substituted
het er oary p“ﬁiisu bsiyueqis pi¢ W@thlm&z)am@ﬁzo SR17,

Egﬁé%m 1%@215@{@@1 ﬁo%(N)pUM}BESQL%SUQ(cd%izb\ioﬁ%\&wgloﬁwﬂlﬁed

NR18C( NREISEINCRH8)IRy!, 0 INHONly SDINRLBERY S, oBRRRIS substituted
Co0x S, Ol EOUN 8o MR-t 0 SR
CN, N(R'®),, CEOINR'®),, NREC(=0)R 'S, NREC(=OINR Y,
CENR'HOR', CR)=NOR'®, NHORY, NR¥C(=NR*)N(R'®),,
NHCN, CONR'POR™, CO,R'®, OCOR", OC(=0)N(R'*),,
NR"*C(=0)OR", and C(=0)R'®, wherein said optional substituents
are one to three R'” groups;
R* is selected from optionally substituted cycloatkyl, CN, C(R')=NOR"®,
and C(=0)N(R'®),, wherein said optional substituents are onc to three
R!? groups;
R® is the residue of an amino acid after the removal of the hydroxyl
moictyfrom the carboxyl group thercof;
#isHor alkyl;
R¥ s H, alkyl, aryl, arylaikyl, heteroaryl, cycloalkyl, or heterocycloalkyl;
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are one to three R10 groups; R27 is selected from
optionally substituted cycloal kyl, CN, C(R12)=NORLS,
and C(=O N(RI S) 2, wherein said optional substituents
are one to three R10 groups; R28 is the residue of an
amno acid after the renoval of the hydroxyl

nmoi etyfrom t he carboxyl group thereof; R29 is | | or
alkyl; R30 is H, alkyl, aryls; arylalkyl, heteroaryl,
cycl oal kyl, or heterocycloglkyl; CGPH 4305 (CP219SR)
157 R3I A and R31}3 are each independently sel ected
from' abdyd'? arndciamabdk¥hily lect@aRiher, iyl hind BS/lalkyl,
nitrogen to whi ch they are attached forma

het er ocyclWaPgeiier Wikbahg witigpen wnahicky thswilgss attag!@céloroan ¢l
wherein s substituents are one to three
R10 grou QR%ﬁggEhgngglected fromoptionally

substit’t ukqﬂhong/ll}l bbtkyled agpt widrainl syidsupiishaltsubgiduents are one
heteroaryl and gptlonally substituted
heterocycI%HP%V gitteei n sai d optlonal substi tuents

are que;dQitRe ?l%xrﬁ;ljgioﬂﬁfw&ﬁam&tédscg% %8’? %%6‘15&'1 ¥ substituted

sel ected from

i ndependeﬂnt:lcyoassdl Eﬁ'rﬁt(Hldiloflildbm{@&lt]htedMtbﬁqcyahdlkybMChNtle(lieshld
that: 1) g §t %p B2 are each =0

or =S ri f§"AS §Ub§1”ﬁﬂt§ﬁ§ﬁ‘§}?em Fh BDIP‘épgRA I N X,

wher @iififdfpdidedily Rlecfeli-ffekn al KYJ an@nd Q i s CR20=CR20,
wherein RRO is H C-C4 aIkyI or C -C4 al koxy; then

nei t kéf ORBlor R4 i ncl udes (al kyl ene) - NRaRO, wherein
Ra ag‘qu Bdeﬁe%ﬁ?ﬁt& sngcEela ﬁoql? 0, T and 2; and
provided that:
1) whenR'is H; A', A% and B', B? are each =0 or =S; ring Aisa
phenylene; ring B is

A

§
N

W

"% wherein R™ is H or C-Cy alkyl; and Q is CR¥=CRY,
wherein R?? is H, C;-Cyalkyl or C-Cq4 alkoxy; then neither R® or R?
includes (alkylene)-NRR®, wherein R* and R® combine with the
nitrogen to which they are attached to form heterocycloalkyl group;
and

2) when Az, A s =(); BI, B? are independently H or OH, or B! B?

combine to form =0O; rings A and B are cach a phenylene; Qis O, S,

or CH,; and R?is H, or optionally substituted

CEPH-4305 (CP2195G2)



nitrogen to which they are attached to form

het erocycl oal kyl group; and 2) when Al, A2 is =0; B1,
B2 are independently Hor OH or Bl, B2 conbine to
form=0; rings A and B are each a phenylene; Qis 0,

S, or CH2; and R is H, or optionally substituted
CGPlI -1-4305 (CP219S&) 158 OHOOOO OOHOO then
any of R3, R4, R5, and R6 c%knot i ncl ude

(al kyl ene),, OR13, wherein 3 is cycloal kyl ;
(CH2) I, OR22, wherein R22 is C5-C7 al kyl; O-

(al kyl ene) ; R27, wherein R27 is CN; [(CI12)1, OR20] 2;
NR ' R33 erehn R33 is icycloal kyl;
wherein d R'"" copi Wi th

or NRa' Rh',

i trogen toy¥iich
they arelattached to fiormibet erocycl oal kyl group; 3)
when A", and Bl, B2 e each =0;~¥1ngs A and e

each a phe(r?yl ene; Qis 0 or § and R® i s, opty _
substituted O R o then any of R3, R4, R5, and R6 :

cannot i nohuds, (& kykeng) 8 ' eS.0R"?
cycl oal kyl ;1 (C}y(12) I ,’C]R’rzig,’ o er%%llﬁw&gg%lag(a%?ec%ﬁgll yl ;
0- (al kyl enleyeiRE7’ iswyeloelkpl; R, ), RENwherein R* is Cs-C alkyl; O-

OCH[ (CH2) | 0].2:;27NR ' R33,,7wher.ej i.S | oalkyi ;
or Near() . RERETR Rinei e ol PRl Rg! RRVRA,

ni trogen twhalh @ fshevodks); 8k NREREGyHe A RF Bhd R® combine
het er ocycl oal kyl group; 4) when A A2 is =0; Bl, B2
ar e i ndepetidetie|niaden o ghich tayy g attRped woivbindetereyelonky]
=0; rings f?bLﬂand B are each a phenylenc; Qis 0, S, or
CH Ra; and'Oné of R2 or Rais Hand the other is

opt i 063l Wien sUbstddi'ed? are each =0; rings A and B are each a

phenylene; Q is O or S; and R? is optionally substituted

R‘IO

E

then any of R>, R, R®, and R® cannot include (all«:ylene)xOR13 ,
wherein R" is cycloalkyl; (CI"IQ)pORZZ, wherein R** is Cs-Cy alkyl; O-
(alkylene)-R*, wherein R*’ is CN; OCH[(CHy),OR™]»; NR''R*,
wherein R* is eycloalkyl; or NR*R®, wherein R® and R® combine
with the nitrogen to which they are attached to form heterocycloalkyl
group;
4y when A], A?is =0; B, B? are independently H or OH, or Bi, B?
combine to form =0; rings A and B are each a phenylence; Q is O, S,
or CH-R"; and one of R? or R* is H and the other is optionally
substituted
W 0 W O
O LY

El
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WW -Cr' Vor CEPlI-1-4305 (CP219S&) 159 wherein W
is optionally substituted C, alkyl, or NR31AR31 11,
then any of R3, R, R, and R6 cannot include ORL3 or
C(=0)NR' R wherein Re and R 1 conbine with the
nitrogen to which they are attached to form

het erocycl oal kyl group; or a stereoisonmer or
pharmaceutically acceptable salt formthereof. 2. The
conpound of claim11, or a pharmaceutically acceptable
salt form thereof wherein A, A2 are 11, H and BI1,

B2 toget hethCfI )l%’lldlbhg.lb%g{irlp l‘tnd'lll%tl ha f{mlfll‘wg'olﬁel@any
pharnaceutlca cCeptabl e salt form

wher ei n RRfiRS é@mmm%mmmmmmmw@mﬁammw@mmmw
OR13, NR'R3 NR' ' R3

: | k.l ene -N C R12 N-R
CHEN- OR13 "“éRRuCQHWWGP 30@&’:(0:6 ietlcgﬁk%bi g AYChEB form
NR11C( =O) N&¥ ] I NR1 " R23
NR' O( =O) NR' CE?%;PZ'%) %E)
NRll@(fﬂ@)ﬁ«N(ORD)‘MRDBAFﬂL @m@(tre@yy ageeptoblieleylt formathdreot.
optionally substituted -(al kyl ene), -heterocycl oal kyl .
4. The compound of claim1l, or a pharmaceutically

aCCGQt abl G"h&abﬁlﬁﬁﬁkid@f didier ok a phheteENidallPdcdBpiasle salt form
e conpound of, claim1, or a

he Iene
@n rrﬁb@elﬁll/éaﬁ W%Hc@p@%?b]ﬁe B apgetifes iorm ther eof |

wherein ring A is phenylene. 6. The conpound of claim
1 having a structure of Forrmula Il1: CEPH 4305
( CP289SG&2Thg 80mp&RIndAdf chiiB 1, ARa BRarnfR8eutichllHascepRéleNal@form

thereof, wherein R? is selected from the group consisting of OR" , NRUR? 2,
NR'"RP, (alkylene)-NR'*R", C(R')=N-R'®, CH=N-OR", C(R'")=N-OR%,
OC(=O)NR M (alkylene)-R* NR''C(=OINR"'R®, NRU'C(=S)NR'RZ,
NRUC=ONR M (alkylene)-R*, NR'CE=OINRMNR R C(=0)-cycloalkyl,

and optionally substituted -(alkylene)s-heterocycloalkyl.

4. The compound of claim 1, or a pharmaceutically acceptable salt form

thereof, wherein ring B is phenylene.

5. ‘The compound of claim I, or a pharmaceutically acceptable salt form

thereof, wherein ring A is phenylene.

6. The compound of claim 1 having a structure of Formula 1I:

CEPH-4303 (CP2198G2)



- LA B

R2 1l wherein Qis selected froman optionally
substituted Cl-2 al kylene, wherein said optiona
substituents are one to three R10 groups; or a
pharmaceutically acceptable salt formthereof. 7. The
conpound of claim11, or a pharmaceutically acceptable
salt form thereof, wherein RL is H or unsubstituted
al kyl . 8. The conpound of claim1l, or a

pharmaceutical ly acceptable“ghlt form thereof, having

a structure of Formula I'll I 1 21 NORZ RS B NQR6
1 122 IIl  wherein Cl SPH 4305 (CP219S&) 161 ring B
is a phenylenc ring; and R ﬁé H or unsubstituted

al kyl. 9. The conpound g [ Iwherein Qis Cl12

or CH2CH2. 10. The conpp
structure of For mJI3a | VA~
R

aim| having a
JRIC,NQRS 2 R 1V
R’

il

wherein

Q is selected from an optionally substituted C,.; alkylene, wherein said
optional subslifuents are one to three R' groups;

or a pharmaceutically acceptable salt form thereof.

7. The compound of claim 1, or a pharmaceutically acceptable salt form

thereof, wherein R' is H or unsubstituted alkyl.

8. ‘The compound of claim 1, or a pharmaceutically acceptable salt form

thereof, having a structure of Formula II]

1

wherein

CEPH-4305 (CP2195G2)



LIRTIRE S ]

or a pharmaceutically acceptable salt formthereof.
11. The conpound of claim 10, wherein Qis CH2 or
CH2CH2. 12. The conpound of claim1l, or a
pharmaceutically acceptable salt form thereof,
wherein at |east one of R3, R4, R5, or R is NRl1l |Z32
13. The conpound of claim1, or a pharmaceutically
acceptabl e salt form theregf;, wherein at |east one of
R3, R4, R5, or R6 is optionally substituted -
(al kyl ene), - het erocycl oal kyl , wherein the
heheggnygb@ahhaklggpemaot |nclude unsubsti t ut ed

phol i ny eridyl, or N-thionorpholinyl. 14.
Th@-éﬂﬁﬁbuﬁﬂmﬁﬂu@ﬁar or a pharnaceutically
acceptable salt form thereof wherei n at | east one of
R3, R4, RSihespmrauidsoficainahydrespyainglil (CEPHCABOS
(CP219S®&) 162 15. The conpound of claiml, or a
phar ngceut ereln
phar e g*ﬁ%%%{;ﬁﬂ@ﬁﬁﬁ%ﬁ@j Prifid o LU DELSH 0 WO
conpound of claim1, mhereln the conpound IS selected
in accordance with the following table: R i NO R3
M ORs 2 *R is 11 unless ptherwise noted R3 R2 Q
D-0 Cl12CH2CH2OH CH2 H CH2 CH2OH CH2 H
CH2CH2Cl 1 201 -1 CH2 H O CH: POH Cl12 H N -\

v

or a pharmaceutically acceptable salt form thereof.

11. The compound of claim 10, wherein Q is CH, or CH,CHa.
12. The compound of c¢laim 1, or a pharmaceutically acceptable salt form

thereof, wherein at least one of R®, R*, R®, or R®is NR''R*,

13, The compound of claim 1, or a pharmaceutically acceptable salt form
thereof, wherein at least one of R?, R* R®, or R%is optionally substituted -
(alkylene)s-heterocycloalkyl, wherein the heterocycloalkyl does not include

unsubstituted N-morpholinyl, N-piperidyl, or N-thiomorpholinyl.

14, The compound of claim 1, or a pharmaceutically acceptable salt form

thereof, wherein at least one of R, R%, R®, or R% is tetrahydropyranyl.

CEPH-4305 {CP2195G2)
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N~NH CH2CH2CH2OH C112 H O (O -12C 12CH2ZOH CH2 H N H
C112012 O O i o=~ CH2CI | 2CH20H CH2 H CEPH- 4305
(CP219S&) 163 RBRZ QR HNNHOCdI2C 12 CCllo 3
p-NHCHRCH OCH3 ----------- Ho o NN H CH2Cl -1 2
oCl 13 CH2CH2A -1201 CH2 |1 O 0 CH2C 12CH2C0H CH2 H
p CH2CH2CH2OH CH2 H o0J~, O CH2CH2CH2ZOH CH2 H s s
Cl12CH2CO2Et CH2 H s CH2C | 2CH20H CI'12 Il nBu nBu~0
CH2 Il CH2CA I 2CO2Et nBu nBuO Cl112 H

15, The compound of claim 1, or a pharmaceutically acceptable salt form

thereof, wherein at least one of R LRURS, or R is NRMRY,

16. The compound of claim 1, wherein the compound is selected in

accordance with the following table:

*R* is H unless otherwise noted

R’ R Q R®
NN CH,CH,CH,0H CH, H
)\/\o’\/ CHyCH,CHOH CH, H
Q o CH,CH,CH,0H CH, H
o
éN’\; CH,CH,CH,0H Cll, H
N=
N, N N CHL,CH,CH,0H CH, H
o
CN/\/ CH,CH,CH,OH CH, H
N
g Iy H CH,CI, OMe
N
O:CUN\ CH,CH,CH,0OH CH, H
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CH2CH2Cl 1 20H Et EP~O H o CH2CH2CH2OH Cl 12 C6PH- 4305
(CP219S62) 164 R RR QR S A 12 H CH2C 1?7CO2Et  -~s
sJ~ Cl12C112CH2O -1 CH2 0 Il 0O+/ CI2CH2CO2Et CH2
alzail2cH2oHCcH2 Il o +/ S AI2C12CREt CH2 H S
------------- CS CH2CH2CH2eH A -12 H S S CO
a12CG12C120Hd C112 H ~-OHAI12C12 OPr 0)-~ 0
CD- O- NCH2CH20OH CH2CI-|2G3I—I3]&)J--C-N(I—|)CI-I2 CH7CH2Q |
CH2CH2 OCH3 O

R? R? Q R’
N“N Al Rl
OJ\ N F CH,CH, OCH;
\N*'\i i CH,CH OCH
- — : SH2CH, 3

o=X_)
Ho NN . .
Oﬂ“ H CH,CH, OCIH;
0
( )\ CH,CH,CH,O01 CH, 1
0
(o CH,CH,CH,0H Cih H
o)\
o CH,CH,CH,OH CH, H
o)\
Z f\ CH,CH,CH,OH CH, H
0
S
(S\)\ CH,CH,CO,Et Cih H
S
Q/K CH,CHCH,0H | 1B H
nBu
nsuf 0 ,, Cll, H
O/K CH,CH,CO,EL
nBu. . 00
nBu{\ Q .
o CH,CH,C1,0H CHy H
Et
Ez{ 0
A CH,CH,CH,OH CH, H
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0 0 Cl12CH20Bn CH2CH2 OCH3 0 0 Hoy Il CH2CH2 OCH3 p
O11 CH2 Il Cl11"PH 4305 (CP219S5(32) 165 RE RZ QR
ITCH2 H O CH2CH2CO2Et CH2 H 0 CH2CH2CH2OC(=0) - CH2
[l 7-11 / cyclopropyl OH CH2Cl -12CH2C0H CH2 11
CH2CH2CH2011 CH2 H CH2C 12CH20C(=0) Cl12 H ~0 O CH3
CH2CH2Cl 1 20H C112 Il o Co HCH2CH2 G Pr 0 Co H CH2
[ -1 OCH2CH2CH20—|CII2CH21%}II3 N H

R R Q R
7 CH H
N CH,CHaCO,E ?
7 1
N CH,CH,CH,0H CH;
,Y 0 i
o T CH,CHCOLE CH,
*O CH i
o TN CH,CH,CH,0H e

S
Q)\ CH,CH,CO,F Ch, i
( S

s)\ CHCHcon | TR i

— S
— C1,CH,CH,OH 1
0 Cl,
Q H CH,CH, O'pr
o)\
O
( 0N CH,CH,OH CH,CH, OCH4
N=C-N(H)CH- CHL,CHLOH CH,CH, |  OCH;
i\
OLi CHQCHzOBn CHQCHQ OCH3

0 O
HO)Lv)k , ; CICIL | o
O
O)k , 1 CH, H
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[EVSEE

HN CH2CH2CH2OH CH2 H HN-9- CH2CH2Cl 120H CH z H
1- 4305 ( CP2l 9SC2)

boc- N~ CH2CH2CI 1 2011 C 12 11
MeO2S N -

166 R3 R2 Q 12
MezNOzS-N C -1 2CH2CH20H CH2 H AcO O. N CH2CHCH3 2000-
CH2 H HO O N C112C112CI 1204 CH2Z H NC ON CH2CH2CH2OH

CH2 H 0 HO_ HCHA 12 A Pr

CEPI

Cl 12CH2CH201 - |

Cl1i2 11

0O Br ANJ, 0- H CH2CH2

G Pr 0 &HFH CH2CH2OH CH2CH2 OCH3 0 CH2CH20Bn \  NON-
*R = CH(p- CH2CI 12 ocH3 OQ H nethoxy Ip ienyl)2 N
CH2CH2OBn  CC/\ - N N 12 OCH3 HN-N 0 CH2dl | 208Bn \
[\ N-N--R—=—CH(p1—CH2EH2—OCH3--—N-H-H-pret hoxypher“{g 2
R’ R?
0
V)L , H CH, H
(0]
%, CH,CH,CO, 6 Ci, H
i CHLCH,CH0C(=0
y 2 2 2 (_ )" CH;} H
cyclopropyl
OH
V/k’ CH,CHLCILOH | CH, 3
vl CH,CH,CILOH i, 5
[O
]\ CH,CH,CHOC(=0)-
o s CH, H
(@]
[OL CH,CH,CH,OH ClL, H
0
[O]\ 3 CH,CH, Oibs
[O
| H CH,
Gj\ I8
Q\ CILCHLCH,OH | CILCH: | oy
H
HN CH,CH,CH,OH cH, H
i }— CH,CH,CILOT H
\ 2e CH,
=
boc—N CH,CH,CH,01 CH, H
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0 ,N-NON- CH7CI 1 20H CH2CH2 H H OCH3 F H Cl | 2CH2
CFPH- 4305 (CP219S®) 167 R3 R2 QR |T CH2Cl-12 O Pr
Il CH2CH2OH CH2CI 12 0 H CH2CH20H CH2CH2 0-Q H
CH2CH2OH CH2CH2 0-0- H Cl | 2CH2OH CH2CH2 CH(C02M0)2  H
CH2C1120H CH2CH2 OCII[(ClI12)3- OFt]2 H CH2CH2 H H

CH2CH2 0 (CH2)302C(Cl 12)2- CH2 11 o'
OCH3 0 H CH2CH2 OCI13 O
0 CEPH 4305 (CP219SC2) 168 KR8 R2 Q R --

C2C 13 H CH2CH2
0 0~ H CH2CH2 OCI 13

R e Q RrR?
MeO, SN, >— CH,CH,CH,0H CH, H
P
M NO,5-N,_ } CH,CH,CH,OH CH, H
ACO’\/\
O. CHzCHgCHzOCO- H
l\l.‘ CHs CH;
HO’h\
On CH,CH,CH,OH CH, i
NC
())./X . . H
fl\§ CH,CH,CH,0H CH;
Oy b
O
Br\Q/\HJKOM H CH,CH, oips
hi
- CH,CH,0H CH,CH
Q\ﬁ ﬁ P 2 2 2 OCI’I3
)OL CH,CH,0Bn
WN N *R' = CH(p- CH,Cl; OCH
0 H H methoxyphenyl), 3
G
N
CH,CH,0Bn
RN 2t CH,CH
L X G ocm,
=N S CH,CH,0Bn
I S *R' = CH(p- CH,CH, OCH
N H H methoxyphenyl); 3
O
oM
N-- . CH,CH;0H ClHL,CH
2 B OCH;
F H CH,CH,
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11 CHzCH2 OCH3 O 0 Lt CH2CHZ2 OCH3 O o0 O x

- -

CH2C 12 120HCH Ho HI A 12CH OCH3 CH2CH2CH2OH

Cl42 H o CH2CH2CH20H CH2 1 |

OHCH2H HCH2 H 0 H

CHzCH2 OC113 0 o CH2Cl-12011 CH2Cl-12 OCH3 CH2CH2OH
CH2CH2 OCH3 0 aO CH2Cl 13 CH2CH2 COCl113 CEPH- 4305
(CP219S&2) 169 123 122 Q R CH2CH3 CHLCH2 OCI -1 3

single isoner (-) CH2CH3 OCH3 single isoner
(#) HCH2 H 0 CH2CH2CH2OH CH H €O - --ssmcommmnn-
--- CH2CH2CH2OH CH2 H
R R Q R’
—
-
o 3 CHiCHy |
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OHC-12CH2 OCH3 HO OH CH2ZCH/ICHZOHH HCH2 OHH
HN. Cl12 or a pharmaceutically acceptable salt form

t hereof. CGP11-4305 (CP219S&) 176 17. The conpound
of claiml selected in accordance with the follow ng
table: R i NO RERNQ/ RS )a- k2 *R is 11

unl ess otherwise noted R3 R QR CH3ON CH2CI
12C-120HCH2 H MeO N Cl]127 CH2CH2 OCH3 Owe N C1
12C] 13 CH2CH2 OCH3 H MeO ‘or a pharmaceutically
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pharmaceutically acceptable salt form 19. The
conpound of claim 18, wherein the salt formis a

m neral or

organic acid salt form 20. The conpound
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or a pharmaceutically acceptable salt formthereof.
CEPH- 4305 (CP219s02) 178 24. The conpound of claim 23

wherein the conmpound is the (+)-isoner
conposition conprising a conpound of
or a pharmaceutically acceptable salt form
phar maceutical |l y acceptabl e

phar maceuti cal
claiml1,

thereof, and at le
exci pient. 26. The

25, wherein the conpound i

ast one
phar maceut i cal

g5H Np CH3 C |

25. A

conmposition of claim

\'\/ ON

CH3 or a pharmaceutically acceptable salt form
t hereeft—2F+—Fhe—pharmaceutical —conposition-of—elafzm
26 mh reigt t he conpound RS the (F)-lsoﬁ%'. 28.
met-hod fgr treatin prostate-cancel-—or ben gh—prostate
hyaerpl conpr| Si gﬁ? ering.t subje tin
need of 8 treat ﬁﬂg gh@ﬁiéeul#%ﬁfﬁ% =ffegpﬂve
anpunt—of-~a-conpoundof clai-m 1, of
phar maceutical | y accepta salt formthereof. 29. A
met hod f & reating an a eni ¢ ‘s r| sel Edtted
f r pm-t-he--group co.cicting of-—cancer-..of —soli-d-tunors,
hemat ol ogic tunors, macul degene Ekﬂﬂ reti gpath
of | prematgfity, diabetic r tlnopat §ﬁ elmat of
ar thr--t4 S pSCfi asStH-S; endoret++osi ; and-rpst-enests S5
conpri sing adninisterlng a subj ), need such
treat mentoa~ Cl PP7- 4305 (@32195(32) PryctPed 8hd
th ldeUleally efif-ective—anmount—of—aconpound of
claim1, a phdrnacegﬁhggjly accept,ahl.e sal phrfjorm
t hier eof . O
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H
© H H
HN.,# CH,

or a pharmaceutically acceptable salt form thereof.
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30. A nethod for treating a pathol ogi cal disorder

sel ected fromthe group consisting of neopl asi a,

chronic arthritis, pulnonary fibrosis, nmnyelofibrosis,

abnormal wound heal i ng, and at heroscl erosi s,

conprising admnistering to a subject in need of such

treatnent a therapeutically effective anount of a

compound of claiml, or a armaceutically acceptabl e

salt formthereof. 31. A nethod for treating a

neur odegener ative disease or disorder selected from

the 91“7‘?“9_1%&%&@ hﬂcgopda]'%{ zhatael ;nslcgérﬁﬁ%%gwh h the following

anyotrophi c | at sclerosis, Parkinson s di sease,

gbleoke, ischemia, | Iuntlngton s di sease, AIDS

denmentia, epilepsy, multiple sclerosis, periphera

neur opat hy, chenot herapy i nduced peri phera

neuropat hy, AIDS rel ated pé€ri pheral neuropathy, and

injury of the brain or spip8lk__cord, conprising

adm ni stering to a,subject\in need of such treatnent

a therapeutlcally*% f- t|v- anou of a conpound of
\gn

claim1, or a phar eptabl e salt form
t hereof. 32. The net i gierei n the
neur odegener ati ve di sease/ Alzhelner s di sease. 33.
The nethod of claim3l wh reln the conpound is H Np
CH3 ~-CH3 CHPH 430@ (scP2pbscotertger il The net hod of
cl aim 33 whéerei n the conpoqnd iSTThe () j sonmer. 35.
A nrethod & treatihg acut &nyel ogenous | eukeni a,
chfonic nyel"ogenous T eukenia,  acute |ynpnouytic

| epiken, % QL chronf c cliyopiaeyitic | eukgm a conpyi si ng
adm ni s érlng to al subject in need of such treat ment

a [herapeutjcally effective anmount|of a coppound of
cl ai mnefbwahar maceutdicalll;y accemiabiig sal todas m
t her eof . . A conpound sel ected in accordance with
thefolhwwwwtable

QH CH,CHs CH,CH, OCH,

MeO

or a pharmaceutically acceptable salt form thereof.
18.  The compound of claim 1, wherein the compound is a
pharmaceutically acceptable salt form.,

19.  The compound of claim 18, wherein the salt form is a mineral or

organic acid salt form.

20, The compound of claim 18, wherein the salt form is a non-toxic

inorganic or organic salt form.

CEPH-4305 (CP219SG2)
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H NO HON-~OH HNO Br N --OH H NO OHC M
/ 1/ ~CREt HNO HN\I _ Ov N\ OH CEP
N-4305 (CP2195(32) H N -O OAc H
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21, The compound of claim 18, wherein the salt form is a
benzenesulfonate, bicarbonate, bitartrate, calcium edetate, camphorsulfonate,
carbonate, dihydrochloride, edetate, 1,2-ethanedisulfonate, laury} sulfate,
ethanesulfonate, glucoheptonate, gluconate, p-glycollamidophenylarsonate,
hexylresorcinate, N,N’-di(dehydroabietyl)ethylenediamine, hydroxynaphthoate,
iodide, 2-hydroxyethanesulfonate, lactobionate, mandelate, mesylate,
methyibromide, methylnitrate, methylsulfate, mucate, mapsylate, pantothenate,

diphosphate, polyglacturonate, subacetate, tannate, teoclate, or triethiodide salt form.

22. The compound of claim 18, wherein the salt form is a hydrochloric
acid salt form, a hydrobromic acid salt form, a sulfuric acid salt form, a sulfamic salt
form, a phosphoric salt form, or a nitric salt form, an acetic acid salt form, a
propionic acid salt form, a succinic acid salt form, a glycolic acid salt form, a stearic
acid salt form, a lactic acid salt form, a malic acid salt form, a tartaric acid salt form,

a citric acid salt form, an ascorbic acid salt form, a pamoic acid salt form, a maleic

acid salt form, a hydroxymaleic acid salt form, a phenylacetic acid salt form, a
glutamic acid salt form, a benzoic acid salt form, a salicylic acid salt form, a

sulfanilic acid salt form, a 2-acetoxybenzoic acid salt form, a fumaric acid salt form,

a toluenesulfonic acid salt form, a methanesulfonic acid salt form, an ethane

disulfonic acid salt form, an oxalic acid salt form, or an isethionic acid salt form.

23, The compound of claim 1 wherein the compound is

ot a pharmaceutically acceptable salt form thereof.

CEPH-4303 (CP2195G2)
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Np Br N HNO N // OH HNO N~-O4 NC COzEt F

N CEPIi-0305 (CP219SG2) 182 HNO ~OH Hj/) Ac NO

HN HH N
178
24, The compound of claim 23 wherein the compound is the (+)-isomer.
25. A pharmaceutical composition comprising a compound of claim 1, or
a pharmaceutically acceptable salt form thereof, and at least one
pharmaceutically acceptable excipient.
26.  The pharmaceutical composition of claim 25, wherein the compound

15

or a pharmaceutically acceptable salt form thereof.

27.

28.

29.

The pharmaceutical composition of claim 26, wherein the compound

is the (+)-isomer.

A method for treating prostate cancer or benign prostate hyperplasia
comprising administering to a subject in need of such treatment a
therapeutically effective amount of a compound of claim 1, or a

pharmaceutically acceptable salt form thereof.

A method for treating an angiogenic disorder selected from the group
consisting of cancer of solid tumors, hematologic tumors, macular
degeneration, retinopathy of prematuzity, diabetic retinopathy,
rheumatoid arthritis, psoriasis, endometriosis, and restenosis,

comprising administering to a subject in need of such treatment a

CEPH-4305 (CP2195G2)
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OON NH N OON NHO NvOdH HO HNN N
Cl-PlIl-4305 (CP219S®&) 183 R i-propyl propyl

i -butyl

33.

butyl NO Br N N R cyclopentyl i-butyl H

179

therapeutically effective amount of a compound of claim 1, or a

pharmaceutically acceptable salt form thereof.

A method for treating a pathoiogical disorder selected from the group
consisting of neoplasia, chronic arthritis, pulmonary fibrosis,
myetefibrosis, abnormal wound healing, and atheroscierosis,
comprising administering to a subject 1n need of such treatment a
therapeutically effective amount of a compound of claim 1, or a

pharmaceutically acceptable salt form thercof.

A method for treating a neurodegenerative disease or disorder
selected from the group consisting of Alzheimer’s disease,
amyotrophic lateral sclerosis, Parkinson’s discase, stroke, ischemia,
Huntington’s disease, AIDS dementia, epilepsy, multiple sclerosis,
peripheral neuropathy, chemotherapy induced peripheral neuropathy,
AIDS related peripheral neuropathy, and injury of the brain or spinal
cord, comprising administering to a subject in need of such treatment
a therapeutically effective amount of a compound of claim 1, or a

pharmaceutically acceptable salt form thercof.

The method of claim 31 wherein the neurodegencrative disease is

Alzheimer’s disease.

The method of claim 31 wherein the compound is

CEPH-4305 (CP2198G2)
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NO HON RR ethyl i-butyl i-propyl propyl
CO2Et NCCTc Br HN O H2N N CEPH 4305 (CP219S02)
184 H CCN MO*-O1I1 \ / -:0\ N H/CO\ O& H<\ /}

H NCCO\ oHC\ I.- /\ . _,- O ~OH %0 H
180
34 The method of claim 33 wherein the compound is the (+)-isomer.
35, A method of treating acute myelogenous leukemia, chronic

myelogenous leukemia, acute lymphocytic leukemia, or chronic
lymphocytic feukemia comprising administering to a subject in need
of such treatment a therapeuticaily effective amount of a compound

of claim 1, or a pharmaceutically acceptable salt form thereof.

36. A compound selected in accordance with the following table:
H
N
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HO Ereery
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N
K/\OH
H
N
o]
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Y
N -
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H
N
=)
OHC =
cal [ ,..\ / ..... i :j
\ N
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N
=)
H;N s i iy
eara e
{
QM
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/| N ~~~/ HNO ~-O0 Br N H N OOHNC\ ] M N
R Ri-butyl i-propyl propyl butyl ethyl nethyl
CH2CH2NMe2 CHZCHZNCAI -13  (Cl-12)6NCAH8 CEPH- 4305

(CP219S02) 186 NC CO?Et Br N N R i-propyl propyl

182
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cycl opentyl i-butyl NCCOP NHH N _-ON \ | NO
N NH N O0OO0ON N CPPH 4305 (CP219S02) 187 O N HH
N o oiPr N 37. A conmpound having the formula H NN
N O

i-propyl
propyl
i-butyl
butyl

::myciopentyl
i-butyl

: N
R
R
ethyl
i-butyl
1-propyl
propyl

NG CO,Et

o
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or a pharmaceutically acceptable salt form thereof.

38. The compound of claim 37, wherein the compound is a pharmaceutically

acceplable salt form.

39. The compound of claim 38, wherein the salt form is a hydrochloric acid
salt form, a hydrobromic acid salt form, a sulfuric acid salt form, a sulfamic sait
form, a phosphoric salt form, or a nitric salt form, an acetic acid salt form, a
propionic acid salt form, a succinic acid salt form, a glycolic acid salt form, a
stearic acid salt form, a lactic acid salt form, a malic acid salt form, a tartaric
acid salt form, a citric acid salt form, an ascorbic acid salt form, a pamoic acid
salt form, a maleic acid salt form, a hydroxymaleic acid salt form, a phenylacetic

acid salt form, a glutamic acid salt form, a benzoic acid salt form, a salicylic acid
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salt form, a sulfanilic acid salt form, a 2-acetoxybenzoic acid salt form, a
fumaric acid salt form, a toluenesulfonic acid salt form, a methancsulfonic acid
salt form, an ethane disulfonic acid salt form, an oxalic acid salt form, or an

isethionic acid salt form.

40. The compound of claim 39, wherein the salt form is the hydrochloric acid

salt form.

41. The compound of claim 39, wherein the salt form is the hydrobromic

acid salt form.

42, The compound of claim 39, wherein the salt form is the sulfuric acid salt

form.

43. The compound of claim 39, wherein the salt form is the sulfamic acid salt

form.

44. The compound of claim 39, wherein the salt form is the phosphoric acid

salt form.

45. The compound of claim 39, wherein the salt form is the nitric acid sait

form.

46. The compound of claim 39, wherein the salt form is the acetic acid salt

form.

47. The compound of claim 39, wherein the salt form is the propionic acid

salt form.

48. The compound of claim 39, wherein the salt form is the succinic acid salt

form.

CLEPH-4305 (CP2198G2)
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49. The compound of claim 3, wherein the salt form is the glycolic acid salt

form.

50. The compound of claim 39, wherein the sait form is the stearic acid salt

form.

51. The compound of claim 39, wherein the salt form is the lactic acid salt

form.

52. The compourd of claim 39, wherein the salt form is the malic acid salt

form

53. The compound of claim 39, wherein the salt form is the tartaric acid salt

form.

54. The compound of claim 39, wherein the salt form is the citric acid salt

form.

55. The compound of claim 39, wherein the salt form is the ascorbic acid salt

form.

56. The compound of claim 39, wherein the salt form is the pamoic acid salt

form.

57. The compound of claim 39, wherein the salt form is the maleic acid salt

Torm.

58. The compound of claim 39, wherein the salt form is the hydroxymaleic

acid salt form.

59. The compound of claim 39, wherein the salt form is the phenylacetic acid

salt form,
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60. The compound of claim 39, wherein the salt form is the glutamic acid
salt form.

61. The compound of claim 3, wherein the salt form is the benzoic acid salt

form.

62. The compound of claim 39, wherein the salt form is the salicylic acid salt

form.

63. The compound of claim 39, wherein the salt form is the sulfanilic acid

salt form.

64. The compound of claim 39, wherein the salt form is the 2-

acetoxybenzoic acid salt form.

65. The compound of claim 39, wherein the salt form is the fumaric acid

salt form.

66. The compound of claim 39, wherein the salt form is the toluenesulfonic

acid salt form.

67. The compound of claim 39, wherein the salt form is the

methanesulfonic acid salt form

68. The compound of claim 39, wherein the salt form is the ethane

disulfonic acid salt form.

69. The compound of claim 39, wherein the salt form is the oxalic acid salt

form.
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70. The compound of claim 39, wherein the salt form is the iscthionic acid

salt form.
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