CEPH-2719 (CP334) NOVEL FUSED PYRROLOCARBAZOLES
CROSS-REFERENCE TO RELATED APPLICATIONS This application
claims priority of U.S. Provisional Application No. 60/532,252, filed
December 23, 2003, which is incorporated herein by reference in its entirety
for all purposes. FIELD OF THE INVENTION The present invention relates
genetahy tepfused pyrrolocarbazoles, including pharmaceutical compositions,
diagnostic kits, assay standards or reagents containing the same, and
methods of using the same as therapeutics. The invention is also directed to
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However, there remains a need for novel pyrrolocarbazole derivatives that
possess

BACKGROUND OF THE INVENTION

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

Various synthetic small organic molecules that are biologically active and
generally known in the art as “fused pyrrolocarbazoles” have been prepared (See
U.S. Patent Nos. 5,475,110; 5,591,855; 5,594,009; 5,616,724; and 6,630,500). In
addition, U.S. Patent 5,705,511 discloses fused pyrrolocarbazole compounds which
possess a variety of functional pharmacological activities. The fused
pyrrolocarbazoles were disclosed to be used in a variety of ways, including:
enhancing the function and/or survival of cells of neuronal lineage, either singularly
or in combination with neurotrophic factor(s) and/or indolocarbazoles; enhancing
trophic factor-induced activity; inhibition of protein kinase C ("PKC") activity;
inhibition of trk tyrosine kinase activity; inhibition of proliferation of a prostate

cancer cell-line; inhibition of the cellular pathways involved in the inflammation



beneficial properties. This invention is directed to this, as well as other
important ends. SUMMARY OF THE INVENTION The present invention in
one aspect is directed to fused pyrrolocarbazole compounds of Formula I: R
AIBN A2B2R31 1-A R4ANQR6 | R2 and its stereoisomeric forms,
mixtures of stereoisomeric forms, or pharmaceutically acceptable salt forms
theneaf,wherein the constituent members are defined infra. The fused
pyrrolocarbazoles of the present invention may be used in a variety of ways,
including: for inhibition of angiogenesis; as antitumor agents; for enhancing
thePfosfetioh daetancsaenyaf &wglwlﬂéaﬁr%aﬁ el sk diRgularly or in
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("MLK"), dual leucine zipper bearing kinase ("DLK"), platelet derived growth
factor receptor kinase ("PDGFR"), protein kinase C (" PKC"), Tie-2, or
CDK-1, -2, -3, -4, -5, -cYdMACEPPF715 {BEBBY) ANibition of
NGF-stimiaisekéis phesiony afionpéer intikitien el fsrasiotAfagole

prostate cancer cell- Iine for inhibition of the cellular pathways involved in the
compounds of Formula

and its stereoisomeric forms, mixtures of stereoisomeric forms, or pharmaceutically
acceptable salt forms thereof, wherein the constituent members are defined infra.
The fused pyrrolocarbazoles of the present invention may be used in a
variety of ways, including: for inhibition of angiogenesis; as antitumor agents; for
enhancing the function and/or survival of cells of neuronal lineage, either singularly
or in combination with neurotrophic factor(s) and/or indolocarbazoles; for enhancing
trophic factor-induced activity; inhibition of kinase activity, such as trk tyrosine
kinase (“trk”), vascular endothelial growth factor receptor (“VEGFR”) kinase,
preferably VEGFR1 and VEGFR2, mixed lineage kinase (“MLK”), dual leucine
zipper bearing kinase (“DLK”), platelet derived growth factor receptor kinase

(“PDGFR”), protein kinase C (“PKC”), Tie-2, or CDK-1, -2, -3, -4, -5, -6; for



inflammation process; and for enhancement of the survival of neuronal cells
at risk of dying. hi addition, the fused pyrrolocarbazoles may useful for
inhibition of c- met, c-kit, and mutated Flt-3 containing internal tandem
duplications in the juxtamembrane domain. Because of these varied
activities, the disclosed compounds find utility in a variety of settings,
incledingoresearch and therapeutic environments. In other embodiments, the
compounds of the present invention are useful for treating or preventing
angiogenesis and angiogenic disorders such as cancer of solid tumors,
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excipients
embodiments, the compounds of the present invention are useful for treating or
preventing neurodegenerative diseases and disorders, such as Alzheimer’s disease,
amyotrophic lateral sclerosis, Parkinson’s disease, stroke, ischemia, Huntington’s
disease, AIDS dementia, epilepsy, multiple sclerosis, peripheral neuropathy,
chemotherapy induced peripheral neuropathy, AIDS related peripheral neuropathy,
or injuries of the brain or spinal chord. In additional embodiments, the compounds
of the present invention are useful for treating or preventing prostate disorders such
as prostate cancer or benign prostate hyperplasia. In still other embodiments, the
compounds of the present invention are useful for treating or preventing multiple
myeloma and leukemias including, but not limited to, acute myelogenous leukemia,

chronic myelogenous leukemia, acute lymphocytic leukemia, and chronic

lymphocytic leukemia.



and a therapeutically effective amount of a compound of the present
invention. DETAILED DESCRIPTION Thus, in a first embodiment, the
present invention provides a novel compound of Formulal: R AIIN B A2
B2R3Rsl-AR4NQRs I R21 wherein: ring A together with the carbon
atoms to which it is attached, is selected from: (a) a phenylene ring in which
fromarib 4003 2a5boN atoms may be replaced by nitrogen atoms; and (b) a
5-membered aromatic ring in which from 1 to 2 carbon atoms may be
replaced by nitrogen atoms; Al and A2 are independently selected from H, H;
and a grdiguiheratncal SisraseniogeehepTartissiseioyhssncatitdm =0; B
ando%@ﬁﬁdﬁ@@ﬁﬁﬂ@@ﬁiﬁh%'@ﬁé&ﬂ ora phalthiadf\dica 0y QiBepaBEIRBiang
B2 toge g;er form selected from =0; 4 2719 CP334 provided
thaatn PAIESSRHE 8?%@%&.%"&?18% ! GYRPP o"gy‘?@ﬂfﬁ%ﬂ PRIYE™H or
optionally substituted alkyl, wherein sa|d optional substituents are one to
three R10 groups; DETAILED DESCRIPTION

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

compound of Formula I:

wherein:
ring A together with the carbon atoms to which it is attached, is selected
from:
(a) a phenylene ring in which from 1 to 3 carbon atoms
may be replaced by nitrogen atoms; and
(b) a 5-membered aromatic ring in which from 1 to 2 carbon atoms
may be replaced by nitrogen atoms;
A' and A? are independently selected from H, H; and a group wherein A' and
A? together form a moiety selected from =O;
B! and B? are independently selected from H, H; and a group wherein B' and

B? together form a moiety selected from =O;



R2 is selected from H, C(-0)R2a, C(=O)NR2CR21, S02R2b, CO2R2Db,
optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, and optionally
substituted heterocycloalkyl, wherein said optional substituents are one to
three R10 groups; Rea is selected from optionally substituted alkyl, optionally
substiteted-asyl, OR2b, NR2cR2, (CH2)PNR2cR2d, and O(CH2)PNR2cR2d,
wherein said optional substituents are one to three R10 groups; R2b is
selected from H and optionally substituted alkyl, wherejn said optional

substituepitevided dhid #bleareerr 20 dals ARZ dhd RBd Wb R dermns =O;
independehilytseleptem f9ubt@ndoptignallycrsuhsitwsthalkylvehiieaethry

with the nitrogen to which thgy are attached form an optionally substituted
heterocycloalky?"WHelERS Baitf@onal substituents are one to three R10
groups; ak1éastleneldfRBHRA=RIR An0(RB)SREREEBOROTCOREY; B lRORL2;

CH=NR26; NR : ' C(~ o) 0, RGRINR1IIR20;
o (akytone) e ST A1 RO arei T s SRR PaC0z. oac,
C(=0), NR11, mhsf@(t@;/, aggﬁgle@j_igg@@mf@l?séiﬁaed cycloalkyl, and optionally

(alkylene)-Z2-(alkydaneddReBroviabaikyd Avisersrlesieaptioni Qudhts are
C(=O)NR11, NR 11 C(-0). NR'C(-O)NR', OC(-0)NR1, NR11C(-0)O;
wherein said aII?ﬁ?%??eﬂHFS%sg&Pél%ptionally substituted with one to three R10
groups; tiRé" atheleR3] Rein BFjouR6snbsitties dianl bepsetatiiedidependently

5 CEPH.2715 (D3} cionaly bl Ga A hereih SHe afanal
substituents areoPgrBalHhyBRREGUgOLS; three R groups;

R is selected from H and optionally substituted alkyl, wherein said optional
substituents are one to three R' groups;

R*® and R* are each independently selected from H and optionally
substituted alkyl, or together with the nitrogen to which they are
attached form an optionally substituted heterocycloalkyl, wherein
said optional substituents are one to three R groups;

at least one of R®, R*, R®, and R® is selected from OR'*; C(=O)R22;
CH=NR?; NR''C(=0)R*’; NR"'C(=0)OR"’; OC(=0)R*;
OC(=0)NR'"'R?; O-(alkylene)-R**; Z'-(alkylene)-R**, wherein Z' is
selected from CO,, 0,C, C(=0), NR", NR''C(=0), and
NR'"'C(=0)0; and (alkylene)-Zz-(alkylene)-R23, wherein Z* is
selected from O, S(0),, C(=0)NR'', NR''C(=0), NR''C(=O)NR"",
OC(=0)NR", NR''C(=0)0;
wherein said alkylene groups are optionally substituted with one to

three R'° groups;

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

R'®, optionally substituted alkyl, optionally substituted alkenyl, and



Q is selected from an optionally substituted CI-2 alkylene, wherein said
optional substituents are one to three R10 groups; R10 is selected from alkyl,
cycloalkyl, spirocycloalkyl, aryl, heteroaryl, heterocycloalkyl, arylalkoxy, F,
Cl, Br, I, CN, CF3, NR 27A R 27B, N02, OR25, OCF3, =0, =NR25,
=N-OR25, =N-N(R25)2, OC(=0)R25, OC(0)NHR11, O-Si(R16)4,
O-tetsabydropyranyl, ethylene oxide, NR16C(-0)R25 NR16C02R25
NR16C(-0)NR27AR27B NHC(=NH)NH2, NR16S(0)2R25, S(O)yR25,
CO2R25, C(=0O)NR27AR27s, C(=0O)R25, CH20R25, (CH2)POR21,
CH=NNR27AR2B YN gsedalky R, 25hereh sNAmEMIaUsRNG B are
S(=0)2NR27ARZ{ B R{=OrOREH2, OR13 and a monosaccharide wherein

each hydroxyl of the mqno cchande nde dent either.
nsubsttRERR T ST TR BB B RO S oSNy PRI R 11 is
selected from I—bmndlaimnbsmhymubmmueed aHeyIR\}\?lmoem sald optional
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substituted alkyl, optionally substituted aryl, and optiona Iy su

heteroaryl, whe%iﬁ%%@%ﬂnwlélh?éﬁt@eﬁﬂs Rid g foFthreR R RO grips:
Ri3 is the residysret araming agig’afteq mzﬁeﬂmmkéﬁ;h@hw moelty

from the carbox there I41(JS optionally substityt heteroa
wherein said op%g%% Uﬂ&ltU@f‘ﬁg ) (gf?)t Oﬁﬁrﬁléioﬁt glep exjde

optionally subsﬂﬁﬂiﬂéd(am)mz?/yh@émaﬁ OfRIGaatQNRTITtRTLS is one to three
R10 groups; Rjigﬂ a{h_y IQRG, J,%(ge%ﬁ%s#bﬁgﬂ is selected from
o) sti ary

optionally substltute ptlona
C(= O)NR ,C(= O)R CH,OR”, (CH,),0R>,

CH=NNR*"*R*"®, CH=NOR?, CH=NR?>,
CH=NNHCH(N=NH)NH,, S(=0),NR*"*R?’E, P(=0)(OR*),, OR",
and a monosaccharide wherein each hydroxyl group of the
monosaccharide is independently either unsubstituted or is replaced
by H, alkyl, alkylcarbonyloxy, or alkoxy;

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

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

R" is the residue of an amino acid after the removal of the hydroxyl moeity
from the carboxyl group thereof;

R'* is optionally substituted heteroaryl, wherein said optional substituents is
one to three R'’ groups;

R" is optionally substituted alkyl, wherein said optional substituents is one
to three R'° groups;

R'®is H or alkyl;



optionally substituted heteroaryl, optionally substituted cycloalkyl, and
optionally substituted heterocycloalkyl, wherein said optional substituents are
one to three R10 groups; R18 is selected from H, optionally substituted alkyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalkyl, and optionally substituted heterocycloalkyl, wherein
saigr@ptinoabsubstituents are one to three R10 groups; R19 is selected from
optionally substituted cycloalkyl, optionally substituted heterocycloalkyl, and
optionally substituted heteroaryl, wherein said optional substituents are one

to three RLOIyPelGpSI o0 iepsieratbe B v P AbAIRPEap ity taMad aryl,
optionally substistieshiieiesanatyédariiopaly, sphstitiesisyrealkyiciandy,
optionally substit ted.het]g,oc%cloa"(% : whereiln %%lg %%tional S bsti.tue?ts are
one to three Rlﬁ%f’é’ﬁlﬁgf‘ SRR 1RO 2, BRI SAISStRUESE alky!,
optionally substitutedualisemylreptiohatyRsUpstipsted alkynyl, optionally

substtuta . RiPA UBRILIRA ARl ARL0BIN, SHDSIRIES

heteroaryl, optionally substitu alkyl, and optionally substitute

y
heterocycloalky® i yeanadxisubptiviedl sigseityle ApSi eitel iy nebesitiede R10
groups; R22 is selesiRg o Qriianddysuhetitd edeasyc Btk pptgRANN said

substituted heteroaryl, wherein said optior@I subgtituents are one to three

R10 groups; ROBIXELIERILR SRS MSHAM b stE alkenyl, optionally
substitutetl’ alkyleyted fionepjosathgtithkeitha tyoptithya) lypsiabsiliputedtituted

heteroaryl, Opt?&gj%%f&ﬁ(%ﬁtggd%%g@qg s%ﬂ%t‘&%ﬁ&é%%gﬂ@gerein said
heterocycloalkyl, OR21, O(CH2)P 1, (CH2)POR21, SR18, SOR1/7,70
CEPH-2719 (CPB@pl substituents are one to three R' groups;

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

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

R* is selected from optionally substituted aryl, and optionally substituted
heteroaryl, wherein said optional substituents are one to three R'°
groups;

R* is selected from optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, OR*', O(CH,),0R*, (CH,),OR*!, SR'¥, SOR",



S02R 18, CN, N(R20)2, CHOH(CH2)PN(R11)2, C(-0)N(R18)2,
NR18C(-0)R18, NR18C(-0)N(R18)2, C(=NR18)OR18 C(R12)=NOR18,
NHOR21, NR18C(=NR18)N(R18)2, NHCN, CONR180OR18, CO2R18,
OCOR17, OC(=0O)N(R18)2, NR18C(0)OR17, and C(=O)R18, wherein said
optional substituents are one to three R10 groups; R24 is selected from
optienally sestituted alkenyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, CN, OR21, Q§§H2) pOR21, (CHgi}ORZl SR19, SOR17,
S02R18 N(R18§2)2]&:H§N(§(-R2 NEROP( %W@?( YRESINR 7).,
NR18C(-0)N(RABZCCHNRISIORLBDNIOR2ENRIBOENREBINURER)Z,

(N:I(4 %?Né:fsgzeﬁfg(%g 35%:19 N%’J%@ C%%ﬁ? é@%e%@ﬁ\m@%]ﬁgz?s
CO2R18, OCORIGROTIECINIRRE)Z, NRIBEIDRR17n3(CINR L 1R 1B eand

C(=0)R18, wheggin; %ﬁ%ﬁ%ﬂ%}ﬁh%%%%%% AROR® Ko %]i?e R10 groups;
R25is H, aIkyI aryl, heteroaryl, cycloalkyl, or heterocy l; R26 is

selected Rorit éﬁiﬁ@ﬁ‘éﬁﬂf’%’tﬁ%ﬁgﬂ %%F%l%%ﬁﬁﬂ%ptﬁﬁﬁ&ﬁ&ly Subssiitiedd
heterOCyC|Oa|ky&ryyhﬁft?dﬂaii@lguﬁﬁmﬁ%'M@H%Bf)‘ﬁ&{ﬂl}ﬂﬁﬁiﬁtﬁw&e R10

groups; R27A and R are ea ependently sel m H qnd alkyl,
or together Wltﬁ¥ﬂ8ailﬁﬁaﬁgﬂof@ E ga%%t%{ﬁ r§ Sptionally
substituted hetedOCHe)gARY/, (@Hg;;@ﬁzéetm‘c?p‘sloﬁéﬂ mwfuﬁtﬂégaue selected
from alkyl, aryl %ﬁﬂ)}ﬂ%@ﬁ%a @Rf%ﬁ@e&oa Iy Ws&tgt@ﬁ\gﬁ; lkyl, wherein
said optional substituent i 0 thre groups pJsin ndently
selected from 1CE; R a4 RdePehdermRsaiitied: fﬁBHC(N 1 and 2; and
8 C(—O)N(ng)z, C(—O)NR27AR27B, C(=0)NR''R*, C(=O)NR'*OR"®,
C(=0)NR''N(R'),, C(=0)NR'!(alkylene)NR*’*R*"®, CO,R®,
OCOR'7, OC(=0)N(R'®),, NR"*C(=0)OR"", C(=O)NR''R'® and
C(=0)R'®, wherein said optional substituents are one to three R'°
groups;

R* is H, alkyl, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

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

R*™ and R*’® are each independently selected from H and alkyl, or together
with the nitrogen to which they are attached form an optionally
substituted heterocycloalkyl, wherein said optional substituents are
selected from alkyl, aryl and heteroaryl;

R?® is optionally substituted arylalkyl, wherein said optional substituent is
one to three R'® groups;

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

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



CEPH-2719 (CP334) a stereoisomer or a pharmaceutically acceptable salt
form thereof. In another embodiment, the compounds of Formula | as defined
herein are not intended to include any compounds disclosed in PCT Publ.
No. WO 98/07433. In particular, when A1,A2 is =0; B1, B2 are independently
H or OH, or B1, B2 combine to form =0; rings A and B are each phenylene;
Q iekbRas:and one of R2 or Ra is H and the other is optionally substituted
or W~OW wherein W is optionally substituted Cl alkyl, or NR27AR27s; then
any of R3, R4, Rs, and R6 cannot include OR 14 or O-(alkylene)-R24. Other
aspects GfYisEepiresshCRITBIRGHIIGHY treithiscalderer therMula | as
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substituted alkyl, optionally substituted al , optionally substituted alkynyl,
or BtiohBIgnd bz atitet eptirsaliysulpépedferably H, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted alkynyl, or

optionally substituted cycloglkyl,/and more preferably RR is H or optionally
substituted alkyl. Additional ects incfude those ounds wherein

groups A1A2 are H, H; and B1B2 together form =0. In yet another aspect,
thevinwremtidhisnplictedly snhpourdS wheteim IPRE ‘RelectbehfrommoaR optioRally
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Other aspects of the present invention include the compounds of Formula I
as defined herein wherein ring A is phenylene; or a 5-membered aromatic ring

containing one nitrogen atom, preferably pyrazolylene, and more preferably

Y

) |
- )

N
or N\
wherein R' is H or optionally substituted alkyl. Another aspect includes those

compounds wherein R?is H, C(=O)Rza, C(=O)NR2°R2d, SOszb, COszb, optionally

. Further aspects include those compounds

substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, or
optionally substituted cycloalkyl, and preferably H, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, or optionally
substituted cycloalkyl, and more preferably R? is H or optionally substituted alkyl.
Additional aspects include those compounds wherein groups A'A” are H, H; and
B'B’ together form =0. In yet another aspect, the invention includes compounds

wherein Q is selected from an optionally substituted C,., alkylene, or preferably Q is



CH2, or CH2CH2. Further aspects include those compounds wherein R14 is
benzoxazole, benzothiazole, pyrimidine, pyrazine or triazine; R22 is a
5-membered heteroaryl group; R20 is heterocycloalkyl or heteroaryl; R23 is
heteroaryl or heterocycloalkyl; R24 is heteroaryl; and R26 is
heterocycloalkyl. Additional aspects of the present invention include any
conbinatiamn:of the above preferred substituents, such as, for example, a
compound of Formula | with the preferred moieties of groups R1 and R2; or
R1 and Q; or R1, R2; or Q; etc. In another embodiment of the present

inveHtioh Qﬁeﬁﬁar@%@%ﬁéﬁe%mﬁe@%@@q@é\m@%}@m&%@Fd?mu|a I: R
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ds of F Ja. Il wh A |
B TP B ERABLTSPEIETERIES o o eRBa s wherein
thmdrbqrodxmik;nalrfl substituted; ahk@méwﬂhmaaemémﬁ(mclﬂdélmhodaspects
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optionally 10 CEPH-2719 (CP334) substituted al lonally substitut
a|k%ﬁp|a%§wgﬂ§p§jgmf@@r&@m®la I with the preferred moieties of

groups R' and Rz; or R! and Q; or R, Rz; or Q; etc.
In another embodiment of the present invention, there are included

compounds having a structure of Formula II:

II

In one aspect, there are included compounds of Formula II wherein ring A is

phenylene or pyrazolylene, preferably

or \

. Another aspect includes those compounds
wherein R is H or optionally substituted alkyl. Further aspects include those
compounds wherein R%*is H, C(=O)Rza, C(=O)NR2°R2d, SOQsz, COszb, optionally

10 °



optionally substituted cycloalkyl, and preferably H, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, or optionally
substituted cycloalkyl, and more preferably R2 is H or optionally substituted
alkyl. Additional aspects include compounds wherein Q is selected from an
optionally substituted C1-2 alkylene, or preferably Q is CH2 or CH2CH2.
Adgditional@spects of the present invention include any combination of the
above preferred substituents, such as, for example, a compound of Formula

[l with the preferred moieties of groups R1 and R2; or R1 and Q; or R1, R2;
or eybgttuted gy hoptinsrbnibiiithserdrame. sreoaptyReHid dpkpadrer
inchpelesh SOMRGMAES RRWAGA, SHY ture-Miy-Arsptaddl L REbdNRR3RS A N

Q R6. 1 R2 Ill. where preferrably ring A s phenylene or pyrazolylene,
oI NN dieaa eetonet i op bt dreteaity, 11
CERbR7E0 (RRAB4),and FHorequtdetvbIHRNIOH or optionally substituted alkyl.
Additional aspects include compounds wherein Q is selected from an optionally
substituted C;_; alkylene, or preferably Q is CH; or CH,CH,. Additional aspects of
the present invention include any combination of the above preferred substituents,
such as, for example, a compound of Formula II with the preferred moieties of
groups R'and R% or R! and Q; or R, R% or Q; etc.
In yet another embodiment of the present invention, there are included

compounds having a structure of Formula II1:

111

where preferrably ring A is phenylene or pyrazolylene, preferably

_
N— | Y

~ 7 /N
N N
or \

,and R is H or optionally substituted alkyl;



R3INQR5 2RIV and FormulaV:H NO R3/IN-NNQ 12RV and
Formula VI: 12 CEPH-2719 (CP334)H NO R3I1-IN QN 12R VI In
certain aspects of the present invention, there are included compounds of
Formulas IlI-VI wherein R2 is H, C(=0)R2,, C(=0)NR2CR2d, SO2R2b,
CO2R', optionally substituted alkyl, optionally substituted alkenyl, optionally

substitutted-rsss)

and Formula IV:

v

and Formula V:

and Formula VI:



alkynyl, or optionally substituted cycloalkyl, and preferably H, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,
or optionally substituted cycloalkyl, and more preferably R2 is H or optionally
substituted alkyl. Other aspects include those compounds wherein Q is
selected from an optionally substituted CI-2 alkylene, or preferably Q is CH2
or Eh2GH2:3Additional aspects of the present invention include any
combination of the above preferred substituents for each of Formulas IlI-VI.
The following paragraphs show additional aspects of the invention for at
least one R3, R4, R5, and R6 for compoﬁnds of Formulas I-VI and their
respective preferred embodiments de Reretofore. 1. OR14; paticularly
those wherein R14 is optjonally substi benzoxazole, optionally
substituted benzothiazdesoptispally 4 {uted pyrimidine, optionally

' Ry 2. C(=0)R22;

ifuted 5-membered
heteroaryl group. 13 CEPH-2719 (C} s R 26; paticularly those
wherein R26 is optionally substitutedRheterocycloalkyl. 4. NR11C( O)R20;
paticularly those wherein R20 is optionally substituted heteroaryl. 5.
NR11C(-0)OR15 6. OC(0)R20; paticularly those wherein R20 is optionally
substituted heterocycloalkyl. 7. OC(0)NR11R20; paticularly those wherein
R20 is optjo it I .optionally substi

heterocyrti: o%?lﬂ%%‘ %S%%gt%gg}%%%%ﬁwﬁﬁﬁ%ﬁlgﬁ?t gsfllé@vﬁv#eﬁg g\mlg(élﬁls?ss of

ophieratps UbetiteteschbberodytdaRyR > C(=ONR™R™, SO,R™, CO,R™,

optionally substituted alkyl, optionally substituted alkenyl, optionally substituted

alkynyl, or optionally substituted cycloalkyl, and preferably H, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, or
optionally substituted cycloalkyl, and more preferably R is H or optionally
substituted alkyl. Other aspects include those compounds wherein Q is selected
from an optionally substituted C;_; alkylene, or preferably Q is CH, or CH,CHj.
Additional aspects of the present invention include any combination of the above
preferred substituents for each of Formulas ITI-VI.

The following paragraphs show additional aspects of the invention for at
least one R®, R4, R®, and R° for compounds of Formulas I-VI and their respective
preferred embodiments described heretofore.

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

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

5-membered heteroaryl group.



9. ZI-(alkylene)-R23, wherein Z1 is selected from CO2, 02C, C(=0), NR11,
NR11C(0), and NR11C(=0)O; paticularly those wherein Z1 is C(=0) or
NR11. 10. (alkylene)-Z2-(alkylene)-R23, wherein Z2 is selected from O,
S(O)y, C(=O)NR1, NR11l C(-0), NR11C(=O)NR11, OC(=O)NR11,
NR11C(-0)O; paticularly those wherein Z2 is 0, C(=O)NR11, or NR11C(-0).
Thespreceditig paragraphs may be combined to further define additional
prefered embodiments of compounds of Formulas I-VI. For example, one
such combination for R3, R4, R5, or R6 can inclyde OR14; C(0)R22;
NR11C(3)R20;CRRIRC(2tyoR1 s thote (#sjR2 & ois Ot Ripitgiod
Anpthessudaiggmbination includes OR14; C(=0)R22; and NR11C(=0O)OR15
A third such combination jngludes OR14, wherein.R14 is benzoxazole,
benzothidzole, B&%m%#?%‘,‘pﬁ/?&%‘ﬁ‘g‘ gy Sﬁr%@e@(g(%)ﬁﬁfpm@in R22is a
5- snbsnbweré ddneterghryl group; NR11C(=0)R20, wherein R20 is heteroaryl,
NRllC(:sc_))ORf@u%% 20, wherein R20 is heterocycloalkyl; or
OC(=0O)NR11R20 14 CEPH-2719 (CP334) wherein R20 is cycloalkyl,

wherein ®ach RAG(FOR anarrgderly bpsonanrabstintadoassettsthebhove.
Thecfellyinagnms and expressions used herein have the indicated

meanings. In th formulasldgoscrib_eg a}@d claimed herejp, it is.intended that

when any" symbSt GpREars more YRR 6HEESHYE BaridIdr ARHRtAL o
substituent, its subatitingdiny dadiyhstaptens linsdpententadtivgddhby As
used hergin, theit N sarefer lues from. 10% of a
specifiedﬁ\)alue?)ﬁg%f%g%% et g%@%&ﬁfﬁ?ﬁﬁ% %mlfg' fﬁcﬁaoe%sg I/fO% of 50,
or stoiitusdbasBaeislamtkised herein, a range of values in the form "x-y" or "x

to y", or "x throyghalkylene)-R?, wherein Z' is selected from CO,, 0,C, C(=0),
NR'", NR"'C(=0), and NR''C(=0)0; paticularly those wherein Z' is
C(=0) or NR'".
10. (alkylene)-Z*-(alkylene)-R*, wherein Z* is selected from O, S(O)y,
C(=0)NR'!, NR"'C(=0), NR"'C(=0)NR"!, OC(=O)NR",
NR''C(=0)0; paticularly those wherein Z* is O, C(=0)NR'', or
NR'"'C(=0).

The preceding paragraphs may be combined to further define additional
prefered embodiments of compounds of Formulas I-VI. For example, one such
combination for R*, R*, R’, or R® can include OR'*; C(=0)R**; NR"'C(=0)R?;
NR'"'C(=0)OR"’; OC(=0)R*; or OC(=O)NR''R*.

Another such combination includes OR'*; C(=0)R**; and NR''C(=0)OR".

A third such combination includes OR', wherein R'* is benzoxazole,
benzothiazole, pyrimidine, pyrazine or triazine; C(=O)R**, wherein R* is a 5-
membered heteroaryl group; NR''C(=0)R*, wherein R* is heteroaryl;
NR''C(=0)OR"%; OC(=0)R*, wherein R*® is heterocycloalkyl; or OC(=0)NR''R*,

14 °



y", include integers x, y, and the integers therebetween. For example, the
phrases "1-6", or "1 to 6" or "1 through 6" are intended to include the integers
1,2, 3,4,5, and 6. Preferred embodiments include each individual integer in
the range, as well as any subcombination of integers. For example, preferred
integers for "1-6" can include 1, 2, 3, 4, 5, 6, 1-2, 1-3, 1-4, 1-5, 2-3, 2-4, 2-5,
2-aeetenAsrissed herein "stable compound” or "stable structure” refers to a
compound that is sufficiently robust to survive isolation to a useful degree of
puritg from g reaction mixture, and refer%tgly capgble of formulation into an

effitBeigind tHerasiatly hgdstemisachrBseRt invshRorisiertirsatbceimtisdamle
comRpaidsAs used herein, the term "alkyl” refers to a straight-chain, or

branched alkyl group having 1 to 8 carbon atoms, such as methyl, ethyl,
oropyl. AR BUT B TS PR BRI S Rt PSSy |
neapgmm;gs.l-ethylpropyl, 3- methylpentyl, 2,2-dimethylbutyl, .
2’3'd'meﬁﬁl¥l%“§<¥1mﬂ%3des‘% %LJB%'@A%JHOI?%’ ilalkdanianing,

Civla G
groups, such as alkoxy, alkoxycarbonyl, and “alkylaminocarbonyl groups, has

thes WaRob apiearfifep et bR yInde fihe datole. losWEs AlRAGiBesiiwwRreHIBgdn

prefemediale AkihgralRaas gefaed above which contain 1 15 CEPH-2719
(CP334) to 4 carbons. A designation such as "C1-C4 alkyl" refers to an alkyl

radical cONFANGHEMDE (% cahptn st nengsf kershrenetdfhp of 2
"alkgnyhctefens (orar s aight ahaishricbtanchediniyydroraiian obaits @fc2 to 8

ca?on %tom having at least one carbon-carbon double bond. A designation
Cz- 13 ?/Im?efers to an alkenyl radical containing from 2 to 8 carbon

atoms. Examgiébcéialkenybenduplidndiute fothetwdy propeyy;”, isopr ojpenyh
e, SR s s ARy o e g
leastbnecarih-cardohrasie o baisdnisndesdigrintivdc o iteeatkynyl Srdiers to
an Alkynyltadical GAV@RNG iamd &8 sarbaiaiRe: anRies acvee
ethynyl, propynyl, isopropynyl, 3,5- _
ds any subcombination of integers. For example, preferred integers for “1-6” can
include 1, 2, 3,4, 5, 6, 1-2, 1-3, 1-4, 1-5, 2-3, 2-4, 2-5, 2-6, etc.

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

As used herein, the term “alkyl” refers to a straight-chain, or branched alkyl
group having 1 to 8 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isoamyl, neopentyl, 1-ethylpropyl, 3-
methylpentyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, hexyl, octyl, etc. The alkyl
moiety of alkyl-containing groups, such as alkoxy, alkoxycarbonyl, and

alkylaminocarbonyl groups, has the same meaning as alkyl defined above. Lower

alkyl groups, which are preferred, are alkyl groups as defined above which contain 1

15 °



hexadiynyl, etc. As used herein, the term "alkylene" refers to a branched or
straight chained hydrocarbon of 1 to 8 carbon atoms, which is formed by the
removal of two hydrogen atoms. A designation such as "C1-C4 alkylene"
refers to an alkylene radical containing from 1 to 4 carbon atoms. Examples
include methylene (-CH2-), propylidene (CH3CH2CH=), 1,2-ethandiyl
(-GiHRGHI2e);@tc. As used herein, the term "phenylene” refers to a phenyl
group with an additional hydrogen atom removed, ie. a moiety with the
structure of: As used herein, the term "cycloalkyl" refers to a saturated or

patfidisAreans el B ridR OB lie il kg Sikitein dotkairtical to 10
caanaiomseh 1d6sighatiansueh as "C5-C7 cycloalkyl" refers to a

cycloalkyl radica) containing fro 7 ring carbon S. Pr erre
el S T s S S e B pSphgred
Exbydplestafoyiclioalkd? gmc&mbmhndesdwammwscwmmyh cybapéntyle
cyglohexy! d&éégl% %QEEX'CCXEJQMP%%%%'QR% ié!:r& 1Gaat81 ShRBk:e 5] i&—%m 2

(CP334) As used herein, the term ' ‘spirocycloalkyl” refers to a cycl

gréed Bedeictssa EsBoR CARKeRO 288P ARFQUAFOTES BY B Q28BN atom

com@%gquhg 4cy&{%§|é},{ygr@yp and the carbon chain or carbon ring moiety.
For example, a 3 alk group,s bstltut with an R roup wherein th% R
erein

group is H§8 Balky %B‘Jﬁf’élrﬁ W ARTR QR e e‘iléaﬁ')’% raehy
thehielmedidioyl chafes oA & Bonbewatbicyblicihydrdearbon caMmamxbasmglple

Y35 DY Hten S, SIS LRSI 0

nap yI. Preférred ary groups yl groups

witheil} saeberefitoiion iofaraples ardudsed g BiestEnis SppIeRNALL f’ofvexample,
ringe SXEI8MSea. which an aromatic ring is fused to a cycloalkyl ring.
Examples of such fused ring systems include, for example, indane and

indene. AN JSERIREn 1S By ISV RSe oIR8 RRREHBLJEREagR chained
"hetatacydpll ofeffes 8ocarno aondi-piiicloisdthek driltiny etio@ligploétieaing
Sy%tye({-n ogtggr? tajtgr(r:lléj d Sdg(stlgnatlon such as “C;-Cy4 alkylene” refers to an alkylene
radical containing from 1 to 4 carbon atoms. Examples include methylene (-CH,-),
propylidene (CH3;CH,CH=), 1,2-ethandiyl (-CH,CH>-), etc.
As used herein, the term “phenylene” refers to a phenyl group with an

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

1y

As used herein, the term “cycloalkyl” refers to a saturated or partially
saturated mono- or bicyclic alkyl ring system containing 3 to 10 carbon atoms. A
designation such as “Cs-C7 cycloalkyl” refers to a cycloalkyl radical containing from
5 to 7 ring carbon atoms. Preferred cycloalkyl groups include those containing 5 or
6 ring carbon atoms. Examples of cycloalkyl groups include cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl, etc.
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least one heteroatom such as 0, N, or S. The nitrogen and sulfur heteroatoms
may be optionally oxidized, and the nitrogen may be optionally substituted in
non- aromatic rings. Heterocycles are intended to include heteroaryl and
heterocycloalkyl groups. Some heterocyclic groups containing one or more
nitrogen atoms include pyrrolidine, pyrroline, pyrazoline, piperidine,
matiphoelinepthjomorpholine, N- methylpiperazine, indole, isoindole, imidazole,
imidazoline, oxazoline, oxazole, triazole, thiazoline, thiazole, isothiazole,
thiadiazole, triazine, isoxazole, oxindole, pyrazole, pyrazolone, pyrimidine,
pyrazine AfuitslihgciBsaisoinepapry eiarkadlac o ihs cudmEkHee sty clic
OrasRadOraNEeh HINHRINGrAAHOR MY S ORKIBNALRBH ARGHESIMENO the
tetrahydrofuran, pyran, benzofurans, isobenzofurans, and tetrah dropé(ran
aroa B A R B G RRTG B OF o &SI 7 O
CER&H 27aD (G884 datotinsrikc grdepthviophienks thpnaphtheneycloalkyl
tet;%_mé%%t g)pzj}g&?attoqﬂ;altygglngiapyran, and benzothiophenes. As_used
herein, the'term "heterocycloalkyl" refers to a cycloalkyl group in which one
atoms are replaced by at least one hetero atom such as
includes ring systems which contain a saturated ring

heterocycloalkyl groups containing both saturated and aromatic rings include

phthalamie fithalc, anhvside. indoline.sainslioe, iSabySinisagyinoline,

chroman, isochroman, and chromene. As used herein, the term "heteroaryl"
refRIQTRHS A BV B BABHAI MG 518 CAG Y EarbbXeaBls R vsiERcaRe or
Maiei iaghGab aT AtaiREayEoie pha GReldy pliclsast AiINGIRIoR0 Meliabd@S
NP e T e A e
triszelyinsetrahollylaindotydtiisoizde fdseduinopicisdyinoly, Esampdsadingich
quiRREPHiAY s HaRR!IAY R IBAIAZINYle RRARZTHE A7, Pyrazolyl,

As used herein, the terms “heterocycle”, “heterocyclic” or “heterocyclyl”
refer to a mono- di-, tri- or other multicyclic aliphatic ring system that includes at
least one heteroatom such as O, N, or S. The nitrogen and sulfur heteroatoms may
be optionally oxidized, and the nitrogen may be optionally substituted in non-
aromatic rings. Heterocycles are intended to include heteroaryl and heterocycloalkyl
groups.

Some heterocyclic groups containing one or more nitrogen atoms include
pyrrolidine, pyrroline, pyrazoline, piperidine, morpholine, thiomorpholine, N-
methylpiperazine, indole, isoindole, imidazole, imidazoline, oxazoline, oxazole,
triazole, thiazoline, thiazole, isothiazole, thiadiazole, triazine, isoxazole, oxindole,
pyrazole, pyrazolone, pyrimidine, pyrazine, quinoline, iosquinoline, and tetrazole
groups. Some heterocyclic groups formed containing one or more oxygen atoms

include furan, tetrahydrofuran, pyran, benzofurans, isobenzofurans, and

tetrahydropyran groups. Some heterocyclic groups containing one or more sulfur



thiazolyl, thiadiazolyl, isothiazolyl, oxazolyl, isoxazolyl, naphthyridinyl,
oxindolyl, and benzothiazolyl groups. As used herein, the term "arylalkyl"
refers to an alkyl group that is substituted with an aryl group. Examples of
arylalkyl groups include, but are not limited to, benzyl, phenethyl, benzhydryl,
diphenylmethyl, triphenylmethyl, diphenylethyl, naphthylmethyl, etc. As used
hereinthectesn "arylalkoxy" refers to an aryl-substituted alkoxy group, such
as benzyloxy, diphenylmethoxy, triphenylmethoxy, phenylethoxy,
diphenylethoxy, etc. As used herein, the term "monosaccharide" refers to a
sintpesinghids e heasribianeeMmya Eirahpdradyapkese raREd ehippaan,
straighfeehaiPhéinRg. systems, and can include a saccharose unit of the
formula @) Exa les of -2719 (CP334
monosac%ﬁé eﬁe’fﬁgﬂ 8‘8 t&{}t SEOHFS E@’ rlb RN %?H8§52';<§78§%1n
lyxesehallese, naiteose;, githooseomsannapiagdloset idesengalactosemtalose,

eryliosg ”QP'gs%n&%%ﬁ%g REICQRRn{LUCHON . SOIROSE [RHRIGRE: group

eryt ropentulose, threopentu 0SE€, gycerotetrulose glucopyranos
frubtisieR@AbEBC G ORS YIBE h AT E PN mmbeﬁémw@lfékyltéraugﬁoup

CORARIAG PHYhaARLATINSErREmART AEAHMM SHasRnfm adimRrnts of
amino acids include a-amino, 3- arpgno y- amln acids. The a-amino acid

hadR X e R T e B S ‘Ei‘8158ﬂ3‘i?8 Rf 2 PHE MG SIS T&h be
in theeniond. or racemic configurations. Amino acids include
naturally-occurring and non-naturally occurring moieties. The
naturally-occurring amino acids include the standard 20 a-amino acids found
in proteirs, w@emeusig e ehiier offFbsiAEr iR BN SHUIn eOHNRHIAINE

etcio Na Aty OaeHI GATEH ¢h 86108 8 R ARG WS RAR FBIIRPHRGIHS
(such as (3- alanine, y- amlnobutxg%c acid, homocystelne etc.), rare amino

acﬂ&%%’&&ﬁ"‘é%r?l AR0LSBY B ofirve, 5= Ky avox R B S MRy aNAlRe Bigsynt

anmmmrmeiﬁﬂawndylapydﬁr(ﬁycipamgltrpﬂzhnﬂylopymldm}camammﬂ,e etc.).

Notrr]lar%?‘tufanx&% Pyrlrlpl%zomlf"?etrazolyl indolyl, isoindolyl, quinolyl, isoquinolyl,

qunioxalinyl, quinazolinyl, cinnolinyl, phthalazinyl, benzoimidazolyl, pyrazolyl,
thiazolyl, thiadiazolyl, isothiazolyl, oxazolyl, isoxazolyl, naphthyridinyl, oxindolyl,
and benzothiazolyl groups.

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

As used herein, the term “arylalkoxy” refers to an aryl-substituted alkoxy
group, such as benzyloxy, diphenylmethoxy, triphenylmethoxy, phenylethoxy,
diphenylethoxy, etc.

As used herein, the term “monosaccharide” refers to a simple sugar of the
formula (CH,0),. The monosaccharides can be straight-chain or ring systems, and

can include a saccharose unit of the formula -CH(OH)-C(=0)-. Examples of
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acids are well-known in the art, and include analogs of natural amino acids.
See Lehninger, A. L. Biochemistry, 2nd ed.; Worth Publishers: New York,
1975; 71-77, the disclosure of which is incorporated herein by reference.
Non-naturally occurring amino acids also include a-amino acids wherein the
side chains are replaced with synthetic derivatives. In certain embodiments,
substittrentgsgups for the compounds of the present invention include the
residue of an amino acid after removal of the hydroxyl moiety of the carboxyl
group thereof; i.e., groups of formula - C(=0)CH(side chain)-NH2.
RePprassnetivislesde beairiy Brasattiisnyco Bbarrmgame shonl atUanoabotting

a-AMnR, ﬂéﬁs@Gﬂdﬂﬁo@éegﬁmwndbﬁ’éog\élﬁb@@ﬁl&e-r@?lﬁuﬁ)ségﬂlgﬁ)ﬁ)é'l -2719
(CP 4) H HS-CH2- CH3- HO2C- CH% HZI& H2- S- -CH HO- Cl-|0

S PHERE- LS E A8 148 FOPERIY reopentu
C%ymeﬁ%ulbmg@id@ﬁ@r@ﬂmmﬁﬂﬁs%m . CH C6H11 HO

COH11-Cha kS RO R arNES Q} l%mﬁzc:( H-%béth an

H02C-CH2- HO2C-CH2-CH2- NH2C(=0)-CH2 C H2-CH2-

amino group and a carboxyl group. Embodlments of amino acids 1nclude o.-amino,
-amino, y-amino acids. The a-amino acids have a general formula HOOC-CH(side
chain)-NH,. The amino acids can be in their D, L or racemic configurations.

Amino acids include naturally-occurring and non-naturally occurring moieties. The
naturally-occurring amino acids include the standard 20 a-amino acids found in
proteins, such as glycine, serine, tyrosine, proline, histidine, glutamine, etc.
Naturally-occurring amino acids can also include non-a-amino acids (such as -
alanine, y-aminobutyric acid, homocysteine, etc.), rare amino acids (such as 4-
hydroxyproline, 5-hydroxylysine, 3-methylhistidine, etc.) and non-protein amino
acids (such as citrulline, ornithine, canavanine, etc.). Non-naturally occurring amino
acids are well-known in the art, and include analogs of natural amino acids. See
Lehninger, A. L. Biochemistry, 2™ ed.; Worth Publishers: New York, 1975; 71-77,
the disclosure of which is incorporated herein by reference. Non-naturally occurring
amino acids also include a-amino acids wherein the side chains are replaced with
synthetic derivatives. In certain embodiments, substituent groups for the compounds
of the present invention include the residue of an amino acid after removal of the
hydroxyl moiety of the carboxyl group thereof; i.e., groups of formula -
C(=0)CH(side chain)-NH,. Representative side chains of naturally occurring and

non-naturally occurring a.-amino acids include are shown below in Table A.

Table A
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H (CH3)2-CH- (CH3)2-CH-CH2- CH3-CH2-CH2- H2N-CH2-CH2-CH2-
H2N-C(=NH)-NH-CH2-CH2-CH2- H2N-C(-0)-NH-CH2-CH2-CH2-
CH3-CH2-CH(CH3)- CH3-CH2-CH2-CH2- H N-CH2-CH2-CH2-CH2 20
CEPH-2719 (CP334) As used herein, the term "trk" refers to the family of
high affinity neurotrophin receptors presently comprising trk A, trk B, and trk
C, and-ethersmembrane associated proteins to which a neurotrophin can
bind. As used herein, the term "VEGFR" refers to the family of high affinity
vascular endothelial growth factor receptors presently comprising VEGFR1,
VEBFR2, VEGFR3, and other membrane ad3ddiated proteins to which a
VE@Hgan bind. As used herein, the term "MidStrefersig)togfasmily-af high
affinity mixed lineage kinases presently comprjsing MLK1, MLK2, MLK3,
MLI@{X' 3, DLK, LZK, ZAK a & (3, and ot gﬁé%%ﬁe/threonine kinases
clagsified Within this family. As used herein, Bid;t8r@is,"€rhance” or
"en@@@gﬁ;[@ﬁze_n used to modify the termséﬁq&@g&"_eﬁ;@myal" means
that the presence of a compound of the present invention has a positive
effect on the function and/or survival of a tropliicHetsHresponsive cell
with a cell in the absence of the cempound. For example, and not
\ta foty; with respect to the survival of, e.g., a cholinergic neuron,
a compound of the present invention would &idehce enhancement of
survival®f a cholinergic neuronal population @HiskCof,dying (due to, e.g.,

injury, a CH;-CH(OH)-
léN HO,C-CH,-NHC(=0)-CH,-
HNf CHy- HO,C-CH,-
HO,C-CH,-CH5,-
NH,C(=0)-CH,-
NH,C(=0)-CH,-CH,-
(CHs),-CH-

©E§
N
H
(CHs),-CH-CH,-
D@

H,N-CH,-CH,-CH,-
H,N-C(=NH)-NH-CH,-CH,-CH,-
H,N-C(=0)-NH-CH,-CH,-CH,-
CH;-CH,-CH(CH3)-
CH;-CH,-CH,-CH,-
H,N-CH,-CH,-CH,-CH,-
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disease condition, a degenerative condition or natural progression) when
compared to a cholinergic neuronal population not presented with such a
compound, if the treated population has a comparatively greater period of
functionality than the non- treated population. As a further example, and
again not by way of limitation, with respect to the function of, e.g., a sensory
neuiay;a campound of the present invention would evidence enhancement
of the function (e.g. neurite extension) of a sensory neuronal population
when compared to a sensory neuronal population not presented with such a
compoundls HsgsehaiTrtdeRiEhsion titrderbatempopliigbafdiBomparatively
oreRtebHIBRiIthecesrigedansiompefithe rantreriedRepkielion dher
CEPH-2719 (CP334) As used herejn, the terms "inhikit" or "inhibition" refer to
a SPEBRHERC PRSEHEERSPS B ‘Eb& H‘FH{%&H’%&%&% Zymatic activity) is
comparathsalyedizordasbd timthe/pEeER N cefaf & contpaindidfighefineésent
INERUON: EXUAEHNETEI IR IPIISERISEL: By CARSRIRUS FRiek [0 any

malignant proliferation of cells in a mammal. Examples include prostate,
beNigHPrstiE iRbendiadier Boamteichreesntestamtaimde phirdradROF can
colgegctal, gastric, stomach, solid tumors, head and neck, neuroblastoma,
renal cell carcinoma, lymphoma, leukemia, other recognized malignancies of
the hematopsF e‘é‘;‘/‘%tg}ﬁé?rghd\@rﬁerm%@o"ﬁrﬁi%{a‘%‘i%8 f%%lhag}t&g’d“ﬂé? in
thditesgsKingussgiéséeey ahneisiopallikeaya end/inesyvnal 4cedt’ Febarkio a
heterog us_population of neuronal types having singular or mulipl

Al O S SGUISE S TR HEIR, Tl e T
cholinergisandisensonhaeunoiSnAmuosiea Herkingitly® pheaseddhotindifyiche

neyron. c%%ﬁ’“&“rs%?s%x%fl’t?&e%‘é)@ﬂr%k&%&?&%@#&%%%@o e prespnt

Peripheral Nervous System (PNS) whose neurotransmitter Is ace oline;
exE@MpIEAR Are beruliviorEehit Aisd sl @ herdiis oS LRRbF Hegieln, the

PhEBGRNSCRSEMCHRPERN WIIC OGS A IR {ESPOMS IVEP.BRYIreBReMA IcUes
(e.g., temperature, movement) from, e.g., skin, muscle and joints; exemplary
is gr’r‘ilertﬂl f%‘ﬁ]ﬂ%ﬁ@n’ with respect t6 the survival of, e.g., a cholinérgic

neuron, a compound of the present invention would evidence enhancement of
survival of a cholinergic neuronal population at risk of dying (due to, e.g., injury, a
disease condition, a degenerative condition or natural progression) when compared
to a cholinergic neuronal population not presented with such a compound, if the
treated population has a comparatively greater period of functionality than the non-
treated population. As a further example, and again not by way of limitation, with
respect to the function of, e.g., a sensory neuron, a compound of the present
invention would evidence enhancement of the function (e.g. neurite extension) of a
sensory neuronal population when compared to a sensory neuronal population not
presented with such a compound, if the neurite extension of the treated population is

comparatively greater than the neurite extension of the non-treated population.
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As used herein the term "trophic factor" refers to a molecule that directly or
indirectly affects the survival or function of a trophic factor responsive cell.
Exemplary trophic factors include Ciliary Neurotrophic Factor (CNTF), basic
Fibroblast Growth Factor (bFGF), insulin and insulin-like growth factors (e.qg.,
IGF- I, IGF-II, IGF-III), interferons, interleukins, cytokines, and the
neutatrephing, including Nerve Growth Factor (NGF), Neurotrophin-3 (NT-3),
Neurotrophin-4/5 (NT-4/5) and Brain Derived Neurotrophic Factor (BDNF).
As used herein the term "trophic factor-responsive cell" refers to a cell which
includes & yasehbsreis-Wisitsastroprhe fastopkiaHispetsfiedfy Bhseiisdamples
incﬂe@m&%ﬁ%@%&?@@n@&&@ HEHBNSA(R GetiChOlinardipand\egnsory

ronsg nd non-neuronal cells (e g{ onoc tes.and neoplastlc cells). As
s S ARETH B BIFRIoE Bbh  BRIBT SRk SR R SPHIE Yactor-induced

act|V|ty" referdd Heotin sthd ocgendusiand wagemu&frmﬁénmfamom 1g\daere
"endOAtNRUR HRIarSIC. A HRRNIE BeRlN EIL%!J&E(@ % i %P?%%?m

refers to a trophlc actor added to a system. As tro hIC

induisePRetiviey2ride|Ditas deavin) e @é@@q@ywoaﬁa@gle geiEcrephiechactors;
(2)s6Pi@ﬁﬁﬂ&ldShU&P£ﬂiﬁ HaKLaISir8pdstha, sambipatianindeRdpspncms and

nous trophic factor used herein, the term "at risk of dyin
ﬁﬁﬂ% th rﬁ%’ﬁﬂbzaﬁc&a AR ée Ig CEBIPBAH Y ?&ﬂg Oilé?érs to
a statgmzabmﬁdm which negatively impacts the biological material such

that the e gl 1As TGRSR Ienagrl of SN e SUEh FAle. i

condition. For examp e, compou iSc ose ereln can “rescue" or
enkelhcefidosubgioeissneapidnauiasion aierrerel Hagsrbdying HRRWGT@ing in

anﬂnl@we madelintRregremmed £ ARaiBeIimilaiy, frtexsmniRsapeuron

be at risk of dying due to the natural aging process which gccasions the
de& B R AU SRS PR Sn MG BEFEH A AR & 10 TS e B Bhhich
maydaessmukbﬂsaff the Uronsilaeliarug ity sfan exaS)plad iPapploted Wyrsoich trauma

v ryg gueht‘(frg ‘é»ﬁscgéa'glgeg{g%’rg%?ﬁu o i %AMAIR RGN RY DE L sk of
forebrain and spinal cord neurons. As used herein, the phrase “sensory neuron”
includes neurons responsive to environmental cues (e.g., temperature, movement)
from, e.g., skin, muscle and joints; exemplary is a neuron from the DRG.

As used herein the term “trophic factor” refers to a molecule that directly or
indirectly affects the survival or function of a trophic factor responsive cell.
Exemplary trophic factors include Ciliary Neurotrophic Factor (CNTF), basic
Fibroblast Growth Factor (bFGF), insulin and insulin-like growth factors (e.g., IGF-
I, IGF-II, IGF-III), interferons, interleukins, cytokines, and the neurotrophins,
including Nerve Growth Factor (NGF), Neurotrophin-3 (NT-3), Neurotrophin-4/5
(NT-4/5) and Brain Derived Neurotrophic Factor (BDNF).

As used herein the term “trophic factor-responsive cell” refers to a cell which

includes a receptor to which a trophic factor can specifically bind; examples include
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condition, as in the case of neurons at risk of dying as occasioned by the
disease ALS. Thus, by enhancing the survival of a cell at risk of dying by use
of a compound of the claimed invention is meant that such compound
decreases or prevents the risk of the death of the cell. As used herein the
term "contacting” refers to directly or indirectly causing placement together of
maigties, seh) that the moieties directly or indirectly come into physical
association with each other, whereby a desired outcome is achieved. Thus,
as used herein, one can "contact" a target cell with a compound as disclosed
heFSH @ p ShShRNFIS CoR setEy AsHrert) aelnoprstesatlviiysically join
togaineE (RS o fRrR¥pRAE 48 e case where a ligand and a receptor
physically join CEPH-2719 (CP334) together),.as long as. the desired
botcome & HEIGEH (1 AR QT B 6L G GHE ey naveed
Contaatyiy ifastineitideslegiscss chdascpiacing mopletiéstagettiercin a

coniaingr. (@ Afding %&%ﬂl@?&é@% ﬁ§r9§ﬁ?§°&§%ﬁ%ﬁ%mé?o@a%ﬁl{feil%?&s to a

comprising cells for in vitro studies) as well’as administration of the
coffiphihtietrzrdded & emfipTe. ¢ fisidetthgteorbmbeiondhdecaistiBsidy herein

intehakabosationy aniteal O MuBteRNIB Gophibtac RUMPEK HRE B8 ARYINE
treatment pyrposes). As used herein, a "therapeutically effective amount’
refé¥s 15N &)o%?ﬂ% 183%‘8}7?518& %g%‘?‘{‘tlfea}}%@ﬁ‘fffﬂ%ﬁ% eV to

prevent okdneatl thecsyniptems ‘of aslpaftigilgl’ disorgerctAs uséd bareigicihe
term isubject” refegs mhl | S T v
M AR N R
potemaistho i fiadnithd sechthitiohs diseaabnsad iseisaigdhdideeriséd

hegginsAsUsedRekeinotRe1&dn PR Maspicaih aarariablschaieisdean

those compounds, materials, compositions, and/or dosage forms which are,
withFTEe ScBBRTBr St ebRCATS IS HRH: "k TP el it e
tisswes infdvamadelbeipggranchad ireld beadith Sihiéte Siva doxileity, nietitadi oty
a”%%%&%j?@g&‘ﬁ%ﬁ@%’%%e RERIETL COPRISANIONR £ IMMEIR R R MDA
reasonable benefit/risk ratio.
neuron, or due to an injury, such as a trauma to the head, which may be such that
neurons and/or glia, for example, impacted by such trauma may be at risk of dying.
Further, for example, a neuron may be at risk of dying due to a disease state or
condition, as in the case of neurons at risk of dying as occasioned by the disease
ALS. Thus, by enhancing the survival of a cell at risk of dying by use of a
compound of the claimed invention is meant that such compound decreases or
prevents the risk of the death of the cell.

As used herein the term “contacting” refers to directly or indirectly causing
placement together of moieties, such that the moieties directly or indirectly come
into physical association with each other, whereby a desired outcome is achieved.
Thus, as used herein, one can “contact” a target cell with a compound as disclosed

herein even though the compound and cell do not necessarily physically join

together (as, for example, is the case where a ligand and a receptor physically join
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As used herein, "pharmaceutically acceptable salts” refer to derivatives of
the disclosed compounds wherein the parent compound is modified by
making acid or base salts thereof. Examples of pharmaceutically acceptable
salts include, but are not limited to, mineral or organic acid salts of basic
residues such as amines; alkali or organic salts of acidic residues such as
cathaxylic@cigs; and the like. The pharmaceutically acceptable salts include
the conventional non-toxic salts or the quaternary ammonium salts of the
parent compound formed, for example, from non- toxic inorganic or organic

aci@getben exdangias hids e BrtRinaishLtYsic s aitsniversaetho5&eierived

frogarinospeniscacids sushampudrophionis Rydsedranitcishifusic: suibapnier

phosg)horicq nitric an%

?{Ihe like; and the s It? prepared from or?anic acids
sulh L NRNIE (R SHRE GRBRE NS EORE CSEE A Tt CoRERT24

CERHp2FQ (ERIBAtvittarinydits)msasdoibicimamoicomaleic coyraxyimaleic,
phenylacetic, alytamic,; henagic,sall '@séHL‘?ﬂ'&%iﬁ1?190959%%!&%{}?69'&1111211

fumaric, toluenesulfonic, "methanesulfonic, ethane disulfonic, oxalic,
isefPridhieVQlsatie akitorhBUsHE FRARBSTRRY0N S EBPEPIEPSEtS: of the present

invention capenfaparaddrpruthe parenicempound wRishocaniaibmadrasic
or acidic mgiet by conventional chemical methods. Generally, such salts

cafi HB&pre 8?3{6‘36’396?8%(‘?%&“?% FHEEIRELP BF DEBEYTFRAS 'BF HERLESRbBuUNds

withagtistbicHisomietric amount of the appropriate base or acid in water or in an

organic sglv in amixture.of the. tw nerally, no dia like
ether, eth%f g%étggé%lgtﬁ%%n%ﬁsc%é; ;?tanrgcﬁeg?ga%%%}rﬁt?ﬁ%oggg gp%%%asrr?rg(g? églsilts

of Sieabie xdferably fobivbam Rerhinprpsisld ratehdealflietadseibnerekasiten
edpMack RURiSHIRG: EMIPSNYorEA O Ebos 188 2 oRditishi BcthgpdiskiasHre of

which is hereby incorporated by reference. As used herein, the term "unit

[}

dose" refers S EhST e o SEW R TR CAHSHIE an‘T?é?HB'érﬁﬁﬁfﬁthgl‘és& to a
patienpcandsyrhicdrieBncbaypesdiyshantite d @ngefackagaith resnairdingtias a

beings and animals without excessive toxicity, irritation, allergic response, or other
problem complications commensurate with a reasonable benefit/risk ratio.

As used herein, “pharmaceutically acceptable salts” refer to derivatives of
the disclosed compounds wherein the parent compound is modified by making acid
or base salts thereof. Examples of pharmaceutically acceptable salts include, but are
not limited to, mineral or organic acid salts of basic residues such as amines; alkali
or organic salts of acidic residues such as carboxylic acids; and the like. The
pharmaceutically acceptable salts include the conventional non-toxic salts or the
quaternary ammonium salts of the parent compound formed, for example, from non-
toxic inorganic or organic acids. For example, such conventional non-toxic salts
include those derived from inorganic acids such as hydrochloric, hydrobromic,
sulfuric, sulfamic, phosphoric, nitric and the like; and the salts prepared from

organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic,
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described hereinafter. As used herein, "prodrug" is intended to include any
covalently bonded carriers which release the active parent compound as
defined in the present invention in vivo when such prodrug is administered to
a mammalian subject. Since prodrugs are known to enhance numerous
desirable qualities of pharmaceuticals (e.g., solubility, bioavailability,
madneifagtutiag, etc.) the compounds of the present invention may be
delivered in prodrug form. Thus, the present invention contemplates
prodrugs of the claimed compounds, compositions containing the same, and

mMEHGHS, SfEElRRSATRICt A B NPT SR BBt PRt R T I & Iyt aidinmt
invetion, maxAR araied bwsediiving.luneiena enupsaresent in the
comg und J-? such a wa%tﬂft the m(f,difjc ilons are c%e?j\ﬂ/ed, either in routine
mdRTSARETSH BESneVRRS, TSR A BA IR ME. RLABF kY ly, prodrugs
include, fohepmples@alBEREHRAO {OF 3B porsyno umndstmhtben present
'”‘ﬁépﬂ?@d"’ﬂ%ﬁﬂﬁeﬁﬁ%ﬁ{ géer%[i%‘ RuLCRAROXY SERUP IF agfaﬁ‘cdl%g { éi%@y

ar that, when the prodrug Is administered to a mammalian sut)j _
cleztresniorsirahapied mpdtedsyl Graerdhiinbcloradiassbier erdatsdres practively .

Exginples:ing bidas O aieonatlimiteshiamactaie, fQionaimand heoanaithe
derivatives of alcohol and amine functional groups; and alkyl, carbocyclic,
g e

anyIPRIRATEARNATS L SIErS QFEH 85 ARRRTEBYRSA D bRy ©
isoBuiyta pobutylctert bt liaycinpropy] phenylctenayisandmphenethy!
esiefanddng '#%@fel%é& recoonZ6 .12l SAMRAUNIS; fﬁQﬁiﬁg’%ﬁ%’“ invention

may exist In various stereoisomeric forms. As such, the co pounds of the

predemiRReSHAERIP ARG | Tl Rdrellssk Rvbdizisteroomers Sadpaitibress: The

COMPBUIKIRLRAREDAINIH PRRE A JasemRtes, a8l cak: conveniently be
used as such, but individual diastereomers or enantiomers can be isolated or

synthesiZedS§ BN HEM e WA RTSESTRES HebiiBe e Sath AT 4REHRd
indivickting dimsiiesenrdess patienantio mierd andhaixidiBshtindtedidd iacpagedf

;Z%ﬁ%gﬁgngtﬁg\éerﬁ%%%aﬁylgn &R R0 At how 1B RraRALS.ANg {Rolate
active compound itself, or as a pharmaceutically acceptable composition, as
described hereinafter.

As used herein, “prodrug” is intended to include any covalently bonded
carriers which release the active parent compound as defined in the present
invention in vivo when such prodrug is administered to a mammalian subject. Since
prodrugs are known to enhance numerous desirable qualities of pharmaceuticals
(e.g., solubility, bioavailability, manufacturing, etc.) the compounds of the present
invention may be delivered in prodrug form. Thus, the present invention
contemplates prodrugs of the claimed compounds, compositions containing the
same, and methods of delivering the same. Prodrugs of a compound of the present
invention may be prepared by modifying functional groups present in the compound
in such a way that the modifications are cleaved, either in routine manipulation or in

Vivo, to the parent compound. Accordingly, prodrugs include, for example,
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forms. Specific stereoisomers can be prepared by stereospecific synthesis
using enantiomerically pure or enantiomerically enriched starting materials.
The specific stereoisomers of either starting materials or products can be
resolved and recovered by techniques known in the art, such as resolution of
racemic forms, normal, reverse-phase, and chiral chromatography,
recrystallization, enzymatic resolution, or fractional recrystallization of
addition salts formed by reagents used for that purpose. Useful methods of
resolving and recovering specific stereoisomers described in Eliel, E. L.;
WifOmPSydsstbHesorisett S B g BeTRINCOMBRoR MR (4 S ARNKYNESPRP 1994,
anﬂoiﬂ@&l e Py gﬁi@ltlﬁﬂ anugnmesofacemaleniandd Rﬁa’SﬁJM{iﬁﬁﬁal‘(\éiﬁB)éct
York 981, ?ﬁ% orporated hy reference herein, in their. entireties. It
NG P gh e G RO AT BLBE BFRCRHI O thCBSFIBGC of the
préb@mmwemlodnnbayare)nwihmmtenecmugtgmrﬁqamﬁ@mebdmmdeptdtmmm

ac'&’f A rSEhlTm RO ERRY ?b%?tl‘j?fé{‘aﬁ%}? IHeRRQl Ing %%H‘Bi%ﬁﬂ%ﬁ of

the present invention can be subs h protecting groups suc
bef¥§ToRyehrb oYy ttBrkaxgeakbenpTaRdupay Fpehattingrentlips eifebkitwn
PetRaRsphERHER fUREHIANA APRURSHNALERN Rl $elsrtively appended to
and remaved from functionalities, suc(:g? ﬁ? hydroxyl groups and carboxyl
groups. T ﬁl@s@"@%‘&?ﬁg EPRBRHRTS A IS CBYHIHY o e R AL 985

funetionatityeiniefotmchamsoah r éectimpoondi b s foesdricthetiooinpmidad is
EXRAR %Fl%sﬁé”%{v%ff‘a\!% %e?l; Broj&gHT f%lgro"’i@l% ”& 5.6 00R! 3*1?% "Mgh the

present invention. Preferred groups ror protectlng actams i
groupedcel eBsempighadihsatfpiigrentBbrseyl asinveth éxy@éﬁzﬁwwl

("DMARe}eae¥ts laeelzaﬂu%ersmﬁmexy@@t@awrg%mlz@w@E@Q&Wﬁ for
protecting hydrorg)f/i groups include TBS, acyl, benzyl ('Bn")

belIRBLERIE (@Bf"b‘:l%rﬁﬁ‘iﬁ%‘i?/éﬁ%l}?‘fy‘fl‘ t‘*’ég@ﬁteﬁﬁal?ﬁse‘i’ﬁoxymethyl
Mamyroitheestantaidprstbetiag ﬁqmupmemmlmyedebylmetﬁmlled in the art
quts P.G.M o Rrotec Y S .in

can be f nd SN tq prépar solAR SRS t%gﬁugctlve

Organic%H hesis" 2d. 1|t__1£h |Iey & Son g f&% P Y
forms. Spemﬁc stereoisomers can be prepared by stereospec1ﬁc synthesis using
enantiomerically pure or enantiomerically enriched starting materials. The specific
stereoisomers of either starting materials or products can be resolved and recovered
by techniques known in the art, such as resolution of racemic forms, normal,
reverse-phase, and chiral chromatography, recrystallization, enzymatic resolution, or
fractional recrystallization of addition salts formed by reagents used for that
purpose. Useful methods of resolving and recovering specific stereoisomers
described in Eliel, E. L.; Wilen, S.H. Stereochemistry of Organic Compounds;
Wiley: New York, 1994, and Jacques, J, et al. Enantiomers, Racemates, and
Resolutions; Wiley: New York, 1981, each incorporated by reference herein in their
entireties.

It is further recognized that functional groups present on the compounds of

the present invention may contain protecting groups. For example, the amino acid
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Synthesis The general routes to prepare the examples shown in Tables 1-3
of the present invention are shown in the Schemes 1-4. The intermediates
used to prepare the examples and their mass spectral data are shown in the
Table B. The reagents and starting materials are commercially available, or
readily synthesized by well- known techniques by one of ordinary skill in the
artserAl;proeesses disclosed in association with the present invention are
contemplated to be practiced on any scale, including milligram, gram,
multigram, kilogram, multikilogram or commercial industrial scale. All

suBsteRaEsS R tHE sy h e dirccosranes, e S8 S REMVIRIE R Giedte gu st uied

IOfm%&ﬁﬂg%%uﬁb@@%e&ﬁ&#&%&f@?Bﬁé%iyéﬁbh%fi grblps N 399
(M+1)383(M-1)o HOoff NHN ~-O f:I.191 2HN No 339 (M-1)
SOErMC_‘p% oups ilr\e liqo&/}lée&se'\eﬁ ﬁqemlcal unctional groups that can be

selectively appended to and removed from functionalities, such as hydroxyl groups
and carboxyl groups. These groups are present in a chemical compound to render
such functionality inert to chemical reaction conditions to which the compound is
exposed. Any of a variety of protecting groups may be employed with the present
invention. Preferred groups for protecting lactams include silyl groups such as t-
butyldimethylsilyl (“TBDMS”), dimethoxybenzhydryl (“DMB”), acyl, benzyl, and
methoxybenzyl groups. Preferred groups for protecting hydroxy groups include
TBS, acyl, benzyl (“Bn”), benzyloxycarbonyl (“CBZ”), t-butyloxycarbonyl
(“Boc”), and methoxymethyl. Many other standard protecting groups employed by
one skilled in the art can be found in Greene, T.W. and Wuts, P.G.M., “Protective
Groups in Organic Synthesis” 2d. Ed., Wiley & Sons, 1991.

Synthesis

The general routes to prepare the examples shown in Tables 1-3 of the
present invention are shown in the Schemes 1-4. The intermediates used to prepare
the examples and their mass spectral data are shown in the Table B. The reagents
and starting materials are commercially available, or readily synthesized by well-
known techniques by one of ordinary skill in the arts. All processes disclosed in
association with the present invention are contemplated to be practiced on any scale,
including milligram, gram, multigram, kilogram, multikilogram or commercial
industrial scale. All substituents in the synthetic schemes, unless otherwise

indicated, are as previously defined.

Table B
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1-231-29 H HHN oON \NHZNN\I RN IR R 357 (M + 1) 23-1: Ethyl
371 (M+ 1) 23-2: nPropyl R 385 (M + 1) 23-3: i-butyl 386 (M + 1) 29-1:
i-Propyl 369 (M + 1) 23-4: allyl 386 (M + 1) 29-2: nPropyl 426 (M + 1) 23-5:
CH2CH2NC4H8 400 (M + 1) 29-3: i-Butyl 400 (M + 1) 23-6: CH2CH2NMe2
400 (M + 1) 29-4: nButyl 482 (M + 1) 23-7: (CH2)6NC4H8 28 CEPH-2719
(CP334)1dke3341-36 NN OOHON385(M+1)N\NaNNN~R 373 (M +
1) 33-1: Ethyl

I-14 I-18
§
399 (M + 1 © 383 (M -1
N e 7 o P
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I-19 1-22
N o N R Jd
339(M-1) O O 50 M+1) | g O
OH (o]
\
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1-23 1-29
H
N
o
Sy
O
N
R
R
357 (M+1) | 23-1: Ethyl
371 (M +1) |23-2: nPropyl R
385(M+1) | 23-3: i-butyl 386 M +1) |29-1: i-Propyl
369(M+1) | 23-4: allyl 386 M +1) | 29-2: nPropyl
426 (M + 1) | 23-5: CH,CH,NC4Hg 400 M +1) |29-3: i-Butyl
400 (M + 1) | 23-6: CH,CH;NMe, 400(M+1) |29-4: nButyl
482 (M + 1) | 23-7: (CH;)sNC4Hg
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401 (M + 1) 33-2: i-Butyl 387 (M + 1) 33-3: i-Propyl 387 (M + 1) 33-4: Propy!
1-391-41 HNH401(M+1)0399 (M +1)0HO\/\,~OMe NN ~I-OH
The general procedures to prepare the pyrrolocarbazoles of the present
invention are described in U.S. Pat. Nos. 5,705,511 ("the ‘511 patent") and
6,630,500, PCT Publ. No. WO 00/47583, J. Heterocyclic Chemistry, 2001,
38¢H9%719a0¥6k4). Heterocyclic Chemistry, 2003, 40, 135. In general, the lactam
nitrogen or intermediate alcohol groups of the intermediates outlined in Table

B may be protected with such grouj

s as acetyl, substituted silyl, benzyl, Boc

188 dimethd

xybenzhydro|. Intermediate3$-23 (whe

rein R is hydrogen) used to

prepare ex repared from|the (3-ketane,
2-methyl-1 ndazol-5-one (Peet, N. P Le Surneau, M.
E.; Heteroc ing ﬁ?e% é)des rhed “BTINpatent
andinJ. H G ¢ 03, 40, 135. 29 (EM334)
Scheme 1. 0 Br B(OMe)Z 1) Brz/CHCI3 NBoc\N N/ N ?%\ BH4/EtOH
THE NN 3) CSA/CHCI3 PdCI2F(Ph3)z H
R

373 (M +1) | 33-1: Ethyl

401 (M +1) | 33-2: i-Butyl

387 (M +1) | 33-3: i-Propyl

387 (M +1) | 33-4: Propyl

1-39 I-41

401 M+ 1) 399 (M +1)

H
N
O
HO S
N

The general procedures to prepare the pyrrolocarbazoles of the present
invention are described in U.S. Pat. Nos. 5,705,511 (“the ‘511 patent”) and
6,630,500, PCT Publ. No. WO 00/47583, J. Heterocyclic Chemistry, 2001, 38, 591,
and J. Heterocyclic Chemistry, 2003, 40, 135. In general, the lactam nitrogen or

intermediate alcohol groups of the intermediates outlined in Table B may be

protected with such groups as acetyl, substituted silyl, benzyl, Boc, or

dimethoxybenzhydrol.

Intermediate I-23 (wherein R is hydrogen) used to prepare examples in Table

2, was prepared from the f—ketone, 2-methyl-1,4,6,7-tetrahydro-5H-indazol-5-one

(Peet, N. P.; LeTourneau, M. E.; Heterocycles, 1991, 32, 41) using methods
described in the ‘511 patent and in J. Heterocyclic Chemistry, 2003, 40, 135.
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H i NCB/CO2Et NC COzEt N Hz/ RaNi/ DMF Oi NN\ a N HH As shown in
Scheme 1, the N1-methyl pyrazole derivatives in Table 3 were prepared
from the 1-methyl a-ketone (J. Chem. Res., 1986, 1401). The N2-methyl
pyrazole intermediates were prepared according to procedures in J.
Heterocyclic Chem. 1992, 19, 1355. Scheme 2. 30 CEPH-2719 (CP334) H
H Ne@HiNcp%41O - CszCO3 R-N O OiPrH 1 /\\/ OiPr RNCON HH
Intermediate 1-14 Examples 1-2, 70-72HH An\INONO O2NOORRX
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Scheme 1.
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As shown in Scheme 1, the N1-methyl pyrazole derivatives in Table 3 were
prepared from the 1-methyl a—ketone (J. Chem. Res., 1986, 1401). The N2-methyl
pyrazole intermediates were prepared according to procedures in J. Heterocyclic
Chem. 1992, 19, 1355.

Scheme 2.
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Scheme 2 outlines the route to prepare carbamate-type derivatives, such as
Examples 1-2, and 70-72. An alternate method to preparing N,
N-di-substituted carbamates utilized a nitrophenyl carbonate intermediate
which may be treated with various primary or secondary amines. Similarly
urea, O-carbamate, and N- carbamate derivatives may be prepared from
reaghion ofcthe) appropriate amine or phenol intermediate with an isocyanate
or chloroformate or from the appropriate nitrophenyl carbonate, nitrophenyl
carbamate, or trichloromethylcarbonyl (see J. Org. Chem. 2003, 68,
3733-3735). Scherﬁ'e 3.31 CEPH-2719 (CP334)H HNN NO O"b | Ni
HO N N -N X\ NN Bxample 19 Intermediate 1-29-1 $§cheme 3 @ Nipes

route tcmpreare etgroapyFethers front#i€:correspendin |
base such & B a heteroaryl bromide of OiPr
CEPH-2718 eme 4. H N BNOQ N
H H
Intermediate I-14 Examples 1-2, 70-72

Scheme 2 outlines the route to prepare carbamate-type derivatives, such as
Examples 1-2, and 70-72. An alternate method to preparing N, N-di-substituted
carbamates utilized a nitrophenyl carbonate intermediate which may be treated with
various primary or secondary amines. Similarly urea, O-carbamate, and N-
carbamate derivatives may be prepared from reaction of the appropriate amine or
phenol intermediate with an isocyanate or chloroformate or from the appropriate
nitrophenyl carbonate, nitrophenyl carbamate, or trichloromethylcarbonyl (see J.
Org. Chem. 2003, 68, 3733-3735).

Scheme 3.



OR H2N NiN Ni ~\ N N'N N Alkyl Alkyl R = OR15 Examples 50-69
Intermediate 1-29 R = R20 Examples 74-82 Scheme 4 shows a route for the
preparation of N-carbamates (examples 50 69) or amides (examples 74-82)
from the corresponding aniline intermediates 1-29. Amino intermediates 1-29
were prepared by alkylation of the appropriate cyano- esters with the
appreapriateralkyl iodide or bromide followed by nitration, and subsequent
RaNi reduction to provide the amino-lactam. The desired compounds were
readily prepared from the amine. Heteroaryl ketones may be prepared using
standard FriedekCrafts type acylation reactions. les Other features of
the invention will become apparent in the course §Zth following desey gotions

illustration ofithe ivention and are petintended to be limiting thegreof. 33
CEPH-2719{€P334) Table 1H i NQ |

Example 19
Intermediate 1-29-1

Scheme 3 outlines a route to prepare heteroaryl ethers from the
corresponding phenol using a base such as sodium hydride and a heteroaryl bromide

or chloride.
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Scheme 4 shows a route for the preparation of N-carbamates (examples 50-
69) or amides (examples 74-82) from the corresponding aniline intermediates [-29.
Amino intermediates [-29 were prepared by alkylation of the appropriate cyano-
esters with the appropriate alkyl iodide or bromide followed by nitration, and
subsequent RaNi reduction to provide the amino-lactam. The desired compounds
were readily prepared from the amine.

Heteroaryl ketones may be prepared using standard Friedel-Crafts type

acylation reactions.

Examples

Other features of the invention will become apparent in the course of the
following descriptions of exemplary embodiments as shown in the following Tables
1-5. The compounds of Tables 1-5 show activity in the targets described herein at
concentrations ranging from 0.1 nM to 10 pM. These examples are given for

illustration of the invention and are not intended to be limiting thereof.
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147 ¥ o H CH,CH, OCH3;
148 fs\\\ﬂom, CH,CH,OH CH, OCH;
149 HO L~ CH,CH,OH | CH,CH, OCHj;
150

Ve eaN CH,CH,CH,OH | CH, H
151 ES\\\/\O/\/ CH,CH,CH,OH |  CH, H
2] O—~g~, H CH, H
153 Q‘o“/ H CH; H
154 Q“OA/ H CH, H
155 | -O~"0y H CH, H
156 | ~O~"0y H CH, OCH;

O
157 Oy ox AN CH, H
2

O CH,CH(OH)-
158 g o” CHs CH; H

O CH(OH)
159 | 7 0" H CHx H
160 Oy CH,CH,OH | CH,CH, OCH;
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S OI~NN/\N212593 NOS pIN *v N/-\N-57 CEPH-2719 (CP334)
Table5.H i NO Rb7/N\ORs 12R EQRRR 0136 U1,/,0,/
CH2CH2CH20H CH2 H 137 A 0.//0"/ CH2CH2CH20OH CH2 H 138 00~0"/
CH2CH2CH20H CH2 H 139 CH2CH2CH20OH CH2 H 140 CH2CH2CH20H
CH2 H 141 CH2CH2CH20H CH2 H 142 Q oCH2CH2CH20H CH2 H

CEPH-2719 (CP334)

Eg. R’ R’ Q R’
(@]
161 ph/\OJJ\H_/ H CHZCHZ OIPI'
(0]
162 \/\HJ\H_/’ CH,CH,0OH | CH,CH, OCH;
(@]
163 \/O“/\NJJ\N_/’ H CH,CH, OCH;
o M H

164 | SO H CH,CH, OiPr
165 Bno” % H CH,CH, OiPr
166 HO—°~ H CH,CH, OiPr
167 H CH2CH20H CHZCHZ /O\/\OBn
168 H CH,CH,OH CH,CH, O(CH,),OH
169 H CH,CH,OH CH,CH, o \/{P
170 H CH,CH,OH CH,CH, O[(CH,),0]:Me
171 H CH,CH,0OH | CH,CH o

2L, 2LH, O—( :>

(@]

172 H CH,CH,OH | CH,CH, o A
173 H CH,CH,0H | CH,CH 0

2 2 2 2 /0\/<O]
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143 O/N-/"SI/ CH2CH2CH20H CH2 H 144 CN-/Is,-~/ CH2CH2CH20OH CH2
H 145 CH2CH2CH20OH CH2 H 58 CEPH-2719 (CP334) ER3 R2 QR5
146 CH2CH2CH20H CH2 H 147 H CH2CH2 OCHS3 148 S p~~ CH2CH20H
CH2 OCH3 149 HOB - 3 -- 1 CH2CH20H CH2CH2 OCH3 150
CH2CH2CH20H CH2 H 151 S p~~ CH2CH2CH20H CH2 H 152 HCH2 H
153:00M [rGH2 H O 154 00 0N H CH2 H 155 H CH2 H 156 H CH2 OCH3
0157 CH CH2 H CH2CH(OH)- 158 CH3 CH2 H 159 H CH(OH) H CH3 160
CH2CH?0H CH2CH? OCH3 59 CEFPH-2719 (CP334) E R3R2 QRS

Eg. R R 0 R
174 9
H CH,CH,0OH CH.CH, O Nip
(0]
175 H CH,CH,0H CH,CH; OCH(CH3)C02Et
176 M
H CH,CH,OH CH,CH, 0
_OM
OMe
177 H CH,CH,OH CH,CH, OCH,CO,tBu
178 H H CH,CH 9
2CH oA ]
(@]
179 H CH,CH2OH | CH,CH» OCH,CO,Et
180 H CH,CH,OH CH,CH, o
_0O
v@
181 H CH,CH,0OH CH,CH; O(CH;),OMe
182 H CH,CH,OH CH,CH; O(CH;);CN
183 H CH,CH,OH CH,CH; O(CH;)sCN
184 H CH,CH,OH CH,CH; O(CH;),OFEt
185 H CH,CH,0OH CH,CH,; O(CH2)4CN
186 H CH,CH,OH CH,CH,; O(CH2)6CN
187 H CH,CH,OH CH,CH, OCH,CN
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0 161 ph”O1IN- H CH2CH2 OiPr HO 162 -~NN~/ CH2CH20H CH2CH?2
OCH3 HH O 163 \10rNN- H CH2CH2 OCH3 O H H 164 H CH2CH2 OiPr

165 BnO'o'/ H CH2CH2 OiPr 166 HO

O. H CH2CH2 OiPr 167 H

CH2CH20H CH2CH2 ~o~ OBn 168 H CH2CH20H CH2CH2 O(CH2)20H
169 H CH2CH20H CH2CH2 0 170 H CH2CH20OH CH2CH2 O[(CH2)20]2Me
17 &k SHReEH20OH CH2CH2 ~0-----< 0 O 172 H CH2CH20H CH2CH2 0
173 H CH2CH20H CH2CH2 03 60 CEPH-2719 (CP334) ER3 R2 Q R5

174 H CH2CH2QH CH2CH?2 0-,'~N O 175 H CH2CH20H CH2CH?2
QdE¥QH3)CO2BY 176 H QH2CHIOH CHICHIMeO p R’
188 H CH.CH,OH | CHCH; O(CH,);C(=NH)OEt
189 H CH,CH,OH CH,CH, O(CH,)4CO,H
190 H CH,CH,OH CH,CH, O(CH,)¢CONH,
191 H CH,CO,Et CH, OCH,CO,Et
192 H H CH, OCH,CO,Et
193 H H CH, OCH,CN
194 H H CH, OCH,CH,0H
195 H CH,CH,OH CH; OCH,CH,0H
196 H H CH; OCH,CH(OH)CH,OH
197 H H CH, OCH,CONMe,
198 H H CH: | OCH,CH(OH)CH,NMe,

General procedure for Examples 1 and 2.

A mixture of phenol intermediate 1-14 (0.05 mmol.), isocyanate (0.05

mmol.), cesium hydrogen carbonate (0.5 mg) and tetrahydrofuran (0.5 mL) was

stirred at room temperature for 1 day. The solvent was evaporated and the residue
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-O OMe 177 H CH2CH20H CH2CH2 OCH2CO2tBu 178 H H CH2CH2
,0~0~ 179 H CH2CH20H CH2CH2 OCH2CO2Et 180 H CH2CH20H
CH2CH2 N 181 H CH2CH20H CH2CH2 O(CH2)20Me 182 H CH2CH20H
CH2CH2 O(CH2)3CN 183 H CH2CH20H CH2CH2 O(CH2)5CN 184 H
CH2CH20H CH2CH2 O(CH2)20Et 185 H CH2CH20H CH2CH?2
O(GH2)AGMN:33486 H CH2CH20H CH2CH2 O(CH2)6CN 187 H CH2CH20H
CH2CH2 OCH2CN 61 CEPH-2719 (CP334) ER3R2 Q R5 188 H
CH2CH20H CH2CH2 O(CH2)4C(=NH)OEt 189 H CH2CH20H CH2CH2
O(etrydedhquronth dipberigo e tH hectiz) et ryzs 1aoped by

CHGfarBbChid @&dd@&@%%mﬂ&%dsld&dﬂ%mﬂmm 193 Hstduehlds
OCH2CN 194 H 2 OCH2CH20H g CH2CH20H CH2
H

ocHBRIsSHI 16 %%’%a&‘?fﬁ‘ec? YEERSESEH20H 197 H H CH2
OCH2CONMe2 198 H H CH2 OCH2CH(OH)CH2NMe2 199 H H CH2 OH

Geperal rocedur ey EXampIgE AN MR (DMSO-dg) 5 11.60 (s, 1H), 8.33
(s, 1H), 8.16 (d, 1H), 7.63 (d, 1H), 7.53 (s, 1H), 7.51 (d, 1H), 7.18 (d, 1H), 6.86 (s,
1H), 6.77 (d, 1H), 4.77 (s, 2H), 4.68 (m, 1H), 3.87 (m, 1H), 2.98 (t, 2H), 2.83 (1,
2H), 1.85 (m, 2H), 1.69 (m, 2H), 1.52 (m, 4H), 1.31 (d, 6H).

Example 2. (36%) MS m/e 524 (M+1); "H NMR (DMSO-dg) 11.59 (s, 1H), 8.33 (s,
1H), 8.16 (d, 1H), 7.63 (s, 1H), 7.52 (d, 1H), 7.17 (d, 1H), 6.86 (s, 1H), 6.78 (d, 1H),
4.77 9s, 2H), 4.68 m, 1H), 3.00 (t, 2H), 2.83 (t, 2H), 1.87 (m, 2H), 1.72 (m, 2H),
1.56 (d, 1H), 1.30 (d, 6H).

Example 3. A suspension of sodium hydride (2.44 mg, 1.22 eq.) in 0.5 mL of THF
was stirred under N, as phenol intermediate 1-14 (20.6 mg, 0.05 mmol) in 2.0 mL of
THF:DMF (1:1) was added dropwise. After 10 minutes of stirring, 2-
bromopyrimidine (8.9 mg, 1.12 equivalents) in 0.5 mL of THF was added. The
mixture was stirred at 60 °C for 14 hours. The mixture was cooled to room
temperature, diluted with CH,Cl,/MeOH, filtered through celite and concentrated.
Purification was achieved by preparative TLC with CH,Cl,/MeOH (9:1) to afford
the product (4.0 mg, 17%) (MS: 477 m/e (M+H)").

Example 4. The compound was prepared according to the procedure of Example 3
using phenol intermediate 1-14 and 2-chlorobenzoxazole; 40 hr; preparative TLC

(10% MeOH in CH,CL); yield 28%; MS: 516 m/e (M+1)".
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A mixture of phenol intermediate I-14 (0.05 mmol.), isocyanate (0.05 mmol.),
cesium hydrogen carbonate (0.5 mg) and tetrahydrofuran (0.5 mL) was
stirred at room temperature for 1 day. The solvent was evaporated and the
residue 62 CEPH-2719 (CP334) stirred for 8 hours with ethyl acetate and 3N
HCI. The ethyl acetate was removed by evaporation and the aqueous
solutiesywassdecanted from the solid. The residue was triturated with
methanol and the product collected. Example 1. (26%) MS m/e 510 (M+1);
1H NMR (DMSO-d6) S 11.60 (s, 1H), 8.33 (s, 1H), 8.16 (d, 1H), 7.63 (d, 1H),
7.53 i), Thseqerpary! vasgrpa1gd)as@aig torthy peevedyee aHyxample &,
(ZH\lsziﬂgESﬁté@mehwe 387 aﬁmajfj!ﬂ)or%l%ﬁz@t}ﬁﬁ'l))le%-ﬁglgi %Qéﬂasrahaél(m/ A (@ld% %-69
m 1.5 4H), 1. H), Ex ez, %) MS m/e 524 (M+1); 1H
NM%I\’I‘S@%%&&I?%@ fé],"/émgs%f Eﬁgg&*}ﬁs;le (d. 1H), 7.63 (s, 1H), 7.52
(d, 1H), 7.17 (d, 1H), 6.86 (s, 1H), 6.78 (d, 1H), 4.77 9s, 2H), 4.68 in, 1H),

3.0 {notly 788 dlidot 84 rezﬁgbs%?ég%]g%m&??n@ee%mn 1.30 (d,

6i—|). Example 3. A suspension of sodium hydride (2.44 mg, 1.22 eq.) in 0.5
mLCEPTHE (Ragstitealrber N a8 GHed Misterdrediarsopyl pr@o'E fg,ud.05

m_nil_@k) B%?&&@%—}Qf. .Ktﬂfiﬁlbéﬁé%fbb\i@fgﬁdﬂi%_Glfii'£9tﬂa%/i§§<btﬁ53wﬁiﬁfil1@ﬂlfg$@ﬁ10f
stirrin romapyrimidine, (8.9 mg, 1.12 equivalents) in 0.5 mL o was
adél’ h%“?ﬁ‘?gﬂﬁ@%%e firry SO ‘Hﬁﬁ%‘.‘@ﬁﬁé RISREVSaS Cooled
to radn9 StermpEratlisdyldiiedivvittd @td piRMe OMinfilté6ed) tvBugle Sélite and
coljxﬁgq rated. Purification was achieved by preparative TLC with
CH2C12/MeOH (9:1) to afford the product (4.0 mg, 17%) (MS: 477 m/e
(M+H)"). Example 4. The compound was prepared according to the
praceckyr of ExatRIgaandNRgRhRRQ] iRIgEMAdiateo k@R Example 3 using
2-chlorobenzoxazole; 40 hr; preparaj[ive TLC (10% MeOOH in CH2&71?C)1; )yield
28RS 8 e Tl DIQmERy s RGP dda {1 0% MeOH in CHLCL,
MS 499 m/e (M+1)",

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

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

Synthesis of phenol intermediates 1-18 and 1-19.

A mixture of AICI; (800 mg, 6 mmol) in dichloroethane (8 mL) was stirred at 0 °C
as EtSH (1.40 mL) was added and followed by intermediate 1-41 (398 mg, 1 mmol).
The reaction was stirred at 50 °C for 48 hr. To the reaction mixture was added 5 mL
of IN HCI and the mixture was stirred at rt for 0.5 hr. Filtration provided 240 mg
(63%) of intermediate 1-18 (MS: 385 m/e (M+1)". By a similar method intermediate

1-19 was prepared from the methoxy N-H derivative.

Examples 9 and 10. A suspension of sodium hydride (12.2 mg, 1.22 eq.) in 0.5 mL
of THF was stirred under N, as phenol intermediate 1-18 (76.8 mg, 0.2 mmol) in 4.0
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Example 5. The compound was prepared according to the procedure of
Example 3 using intermediate 1-14 and 2-chlorobenzothiazole; 40 hr;
preparative TLC (10% MeOH in CH2C12); yield 13%; MS: 531 m/e (M+1)'".
Example 6. To a mixture of Example 3 (25.0 mg, 0.052 mmol) and cesium
carbonate (81 mg, 5.0 eq) in 2.0 mL of CH3CN was added n-propyl bromide
(4 el 20024.) under N2. After stirring at 90 C for 14 hours, the mixture was
diluted with CH2C12, filtered through celite and concentrated. Purification by
preparative TLC with 95% of CH2C12/MeOH afforded the product (15.0 mg,
5608, MSHFE M 6l : tvras) added shiopiisise, af FROBORIPRSIMY s fire fhrgui’ing
to Hﬁ@rﬁ@@%@ufg%i@lﬁ@&@(?%&ﬂg, énﬁgﬁ@?dsi&ig Sl)n%amﬂﬁxbmaaaayr’alzénse;
preparative T 10% MeOH in.CH2C12); 499 m +1)~. Exam .
BBt AL TR B bl TG o AT SO o B s
Exémopksh ¢edisestadt ttngeanatecidl PiE cnterBdOpihbaratiyeShinthesis(dfl phenol

intﬁﬁ;@%&%@ﬁJa%f@agd'f&&fshmgg%?a%éﬁ%@g%?ﬁgQrﬁ@%'k 517

[
dichloroethane (8 mL) was stirred at 0 C as L) was added and
folled¥ i Intareibgididllyated auslvagExamiptolf) (ThegedetibHiradMtined at
SO0y derdgi. To the reaction mixture was added 5 mL of 1N HCl and the
mixture was stirred at rt for 0.5 hr. Filtration provided 240 mg (63%) of
intermediate 1-18 (MS: 385 m/e (M+1)~. By a similar method intermediate

1- IFxavgs i & pHre dofirgiou thiemasgitupxye Nabt @dingativiee prxvandpte s OEanchl0.1 A

S e T P B e R T D e

CEMN:MeOHAPEHAT L yésid HIZDME FO2i94¥adted dropwise at room

temperature. After 10 minutes stirring, 2-chloro-benzothiazole (38 mg, 1.12
eq.) in 0.5 mL of THE was added. The mixture was then stirred at 60 C for

40 TR it tERF FRTRRSHISCES RIS R & R Qe Sl xample 10
conceptiateche #atifletliond Ry poappsativeliht:C amtith f({@hyative TLC (10%

MeOH in CH,Cl,); yield 25%; MS: 419 m/e (M+1)",

Example 13. The compound was prepared according to the procedure for Example 3
using phenol intermediate 1-22 and 2-bromopyrimidine; 30 hr; preparative TLC

(10% MeOH in CH,CL); yield 53%; MS: 423 m/e (M+1)".

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

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

using Example 13 and iodomethane; 14 hr; preparative TLC (10% MeOH in
CH,Cl,); yield 28%; MS: 459 m/e (M+23)".

65 °



CH2C12/MeOH afforded the mono product Example 9 (6.0 mg, yield 6%)
(MS: 517 m/e (M+H)") and the dialkylated product Example 10 (60 mg, yield
46%) (MS: 651 m/e (M+H)"). Example 11. The compound was prepared
according to the procedure of Example 10 using phenol intermediate 1-18
and 2-chlorobenzoxazole; 36 hr; preparative TLC (10% MeOH in CH2C12);
yielghil 186;dME; 502 m/e (M+1)~. Example 12. The compound was prepared
according to the procedure of Example 10 using intermediate 1-19 and
2-bromopyrimidine; 36 hr; dpreparatlve TLC (10% MeOH in CH2C12); yield
258amee 499l e qurernd mea RipRared aquesdiship Blridarres isrEp dretnple 6
aceerdingdmpne1 Braceelie farf paslR,; 34%*39?%%&0& mé@meglsatggfg—)&
mo r tive TL 10% MeOH in CH2C1
ylegc;%%[;i w@i%ﬁ% &Sﬂfyg(@%me 14. The compound was prepared
according to the procedure for Example 6 using Example 13 and iodoethane;

141%1!318{%’?4 akvﬁliﬂh%é BRaMaRELIR AR 7% 6ld BeniRi) 451 mie

Example 15. The compound was prepared according to the
prd%ﬁ’é%?ﬁﬁ*éffé'rblli%%(é%7 a@@eﬂmﬁﬂﬂ@wgﬁ@%&mﬁmﬁ@((wﬁp&

prm%@ef}\&ea&ﬁ%éa@r(a Miedtdn 5Gtitked 2hiovield R8%: MBidhaParive Wik+23)".
2719 (CP334) Example 16. The comp%dwd Wegs P ep red

acé‘ ?a%ﬂ% Bt BLERRTHACRRR 3L 16 B HTRHFY Eathple 4 RN W eI SBEnty!
bronixdes Mmoqﬂeelpambneta'rhﬁél(alﬂ% deHb inhdChRopR)aAield 38%; MS:

51§V81!8r2£t'¥|d Zt?)an éguqt]'? 'e6‘51 a?g(g 1£Q£WQLIE fal5 g/it 1-22 (17'2.

potassmm butoxide mg, 6 eq. -butylammonium

br&ﬁﬁﬁ@{@gﬁmep@fﬁe@q@%glfhl%w %@hﬁ‘%@gm%fb%mﬁ@h 1.0 mL

of ghigrePyresing Watkd asidedghemstrsgsiat yoom temperature for 5 minutes
and at 90 C for 1 hour. The mixture was cooled to room temperature, excess

of the chloropyrazine was evaporated off and the resulting residue was
dilibeanpith CH2E et was prepared according to the procedure for Example

6 using Example 13 and butyl bromide; 14 hr; preparative TLC (10% MeOH in
CH,Cl,); yield 38%; MS: 479 m/e (M+1)+,

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

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

Example 21. The compound was prepared according to the procedure for Example 6
using Example 13 and 2-cyclopropylmethyl bromide; 14 hr; preparative TLC (10%
MeOH in CH,Cl,); MS: 507 m/e (M+1)".
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Purification by preparative TLC with (9:1) CH2C12/MeOH afforded the mono
product (11.0 mg, yield 52%) MS: 423 m/e (M+1)~. Example 18. The
compound was prepared according to the procedure for Example 6 using
Example 13 and butyl bromide; 14 hr; preparative TLC (10% MeOH in
CH2C12); yield 38%; MS: 479 m/e (M+1)". Example 19. The compound was
preparedaccarding to the procedure for Example 10 using Example 13 and
2-propyl bromide; 60 hr; preparative TLC (10% MeOH in CH2C12); yield
10%; MS: 465 m/e (M+1)~. Example 20. The compound was prepared
according to the procedure for Example 6 using Example 13 and

é—ﬁ%{iﬁg@m%ﬁ&w@/ gmﬁa@;;‘ﬂafza%i@@?ﬁ@ Tﬁ—@e(ﬂi@%@dﬁﬂ@@f‘ﬁﬁmple 6
( ; yield 5%; MS: e (M+1)". Exam . compoun S
oA TP BGUTS: B ESABI LI G e
2-aySloprdpyintethil bromide; 14 hr; preparative TLC (10% MeOH in

CH2C12); MS: 507 m/e (M+1)"'. 66 CEPH-2719 (CP334) Example 22. The
compound was prepared according to the procedure for Example 6 using

ExEiiplela 33ahbcisemigHnsrortiaeerprepbaeida g iochenvs e ik empe £2);
MR 323 Rutg M i EXRMRIE &3 pidparevaneund wwasrisinased Beeg dikg to

theégr%gfdurg or Example 6 using Example 17 and ethyl iodide; preparative
TLE (18%MEBH in CH2C12): MS: 451 m/e (M+1)~. Example 24. The
compound was prepared according to the procedure for Example 6 using

E 1- -3 5-dj iazine; fi 109
SR SR B DRGNS i
of thenabegyplinisrard didiemor3 Stdngikanylerangisnaatiie difeHare (3

MZONEWaS,8IRivigdded.2:fvomhchloride (69 pl, 0.7 mmol, 10 eq)

followed by aluminum chloride (93 mg, 0.7 mmol, 10 eq). The reaction was
stirred at room temperature overnight. The reaction mixture was
Example 25. To 25mg (0.07 mmol) of the N-ethyl intermediate 1-23-1 in methylene

chloride/nitromethane (3 mL/2 mL) was slowly added 2-furoyl chloride (69 pul, 0.7
mmol, 10 eq) followed by aluminum chloride (93 mg, 0.7 mmol, 10 eq). The
reaction was stirred at room temperature overnight. The reaction mixture was
concentrated, water and a few drops of 1N HCI were added to the residue and the
mixture was extracted with methylene chloride. The combined organic extracts
were dried with sodium sulfate, the drying agents removed by filtration, and the
solvent was removed by evaporation. The crude mixture was dissolved in
methanol/methylene chloride and purified by preparative TLC eluting with 10%
methanol/methylene chloride. The desired band was collected, stirred with
methylene chloride/methanol, filtered through a fritted funnel, and concentrated.

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

Example 26. The compound was prepared by the method described for Example 25.
MS m/e 438 (M+1).
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concentrated, water and a few drops of 1N HCI were added to the residue
and the mixture was extracted with methylene chloride. The combined
organic extracts were dried with sodium sulfate, the drying agents removed
by filtration, and the solvent was removed by evaporation. The crude mixture
was dissolved in methanol/methylene chloride and purified by preparative
TLE&lutingewith 10% methanol/methylene chloride. The desired band was
collected, stirred with methylene chloride/methanol, filtered through a fritted
funnel, and concentrated. The sample was dried at 80 C under high vacuum
overnight. MS m/e 451 (M+1). Example 26. The compound was prepared by

theemgtprd desstiRad faryExampiaize. - MS1NYend38. 0¥ ko § Tn MEGhERLAS
(CP334) Example 27. To the N-ethyl intermediate 1-23-1 (25mg, 0.07 mmol)

in B StASHE A RISLCLAtRG S ThiRpRe EhPooyIUnidHide [ pre.7
mraghdidieq bfallomiedmnh radiiea afalummum, chlegide {Sdinpgrtbds nmel,
10 eq).in smatll ortioqs. T(f'% r(r)%acﬁiacr)rp mixture was %irrﬁg at roo

m
réattion mixture was s ied @ erature overnight. reaction was then
temperature overnlght. € reaction was tlhen corﬁ:entra?eg, shrre Wi

waten@ntiatefewithrdpsibf iaNrHG] siere dioeieef. TR QProduscrdded Ebliected by
filtetigne: disS elyRA i BIEHIYAGDR. aﬁyﬁﬁi\d&{mﬁﬁa@ﬁ@&%&%ﬂﬁ&@ﬁol and

preparative TLC eluting with 10% metha(pol/met ylene chloride. The desired
baReF &S WonEemy ! wtifted Wit sty lnerribrakmdmarorhittidded ahd
codegridaiad whecsasoRle wasdwad abHeeadicdleri VasisumoN eIRieIL. A5

le 467 (M+1). E les 28-49 d using th t
Sl s R R R T

an@Mheteroaryl acid chloride with A1C13 or FeC13 as catalyst. Example 28.
MS m/e 423 (M+1) Example 29. MS m/e 465 (M+1) Example 30. MS m/e

479 (M+1) Example 31. MS m/e 495 (M+1)
Examples 28-49 were prepared using the general method described for Example 27

using the appropriate N-alkyl intermediate 1-23, and heteroaryl acid chloride with
AICl; or FeClj as catalyst.

Example 28.
Example 29.
Example 30.
Example 31.
Example 32.
Example 33.
Example 34.
Example 35.
Example 36.
Example 37.
Example 38.
Example 39.

MS m/e 423 (M+1)
MS m/e 465 (M+1)
MS m/e 479 (M+1)
MS m/e 495 (M+1)
MS m/e 463 (M+1)
MS m/e 509 (M+1)
MS m/e 481 (M+1)
MS m/e 530 (M+1)
MS m/e 495 (M+1)
MS m/e 479 (M+1)
MS m/e 574 (M+1)
MS m/e 481 (M+1)
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Example 32. MS m/e 463 (M+1) Example 33. MS m/e 509 (M+1) Example
34. MS m/e 481 (M+1) Example 35. MS m/e 530 (M+1) Example 36. MS
m/e 495 (M+1) Example 37. MS m/e 479 (M+1) Example 38. MS m/e 574
(M+1) Example 39. MS m/e 481 (M+1) 68 CEPH-2719 (CP334) Example
40. MS m/e 481 (M+1) Example 41. MS m/e 608 (M+1) Example 42. MS
m/ecsh88:(Mmki) Example 43. MS m/e 536 (M+1) Example 44. MS m/e 520
(M+1) Example 45. MS m/e 509 (M+1) Example 46. MS m/e 592 (M+1)
Example 47. MS m/e 550 (M+1) Example 48. MS m/e 550 (M+1) Example
49Expgpl & 7 ¥ $ ExAfiPle 50. To a stirred solution of 3-amino

intermagiate 1M92/6280M81-0:9649 mmol) in CH2C12 (5 mL) was added
iIsopro cél;iorof rmate él.o M.in toluene, 125 L, 0.125 mmol) and pyridine
(20185 mMgl VAREH Yirrig 3 h at room temperature, the resulting
prebipitate 43asViitered andviried to give 28 mg (9 1%) of the desired

pr%‘ﬁ{pﬂeﬂj\l% @«M%S)(g@l 9.51 (s, 1H), 8.85 (s, 1H), 8.36 (s, 1H), 8.08

(s, 1H), 7.61-7.49 (m, 2H), 4.98 (m, 1H), 4.68 (s, 2H), 4.51 (m, 2H), 3.86 (s,
3HyxauEefs; 2, 830feMIH), 1.80 (m, 2H), 1.29 (m, 6H), 0.89 (m, 3H); MS
(Migdathpre 1. M9 dr¥39MRI5L MS m/e 458 (M + H).

Example 47. MS m/e 550 (M+1)
Example 48. MS m/e 550 (M+1)
Example 49. MS m/e 570 (M+1)

Example 50. To a stirred solution of 3-amino intermediate 1-29-2 (25 mg, 0.0649
mmol) in CH,Cl, (5§ mL) was added isopropyl chloroformate (1.0 M in toluene, 125
pL, 0.125 mmol) and pyridine (20 pL, 0.247 mmol). After stirring 3 h at room
temperature, the resulting precipitate was filtered and dried to give 28 mg (91%) of
the desired product. "H NMR (DMSO-ds) & 9.51 (s, 1H), 8.85 (s, 1H), 8.36 (s, 1H),
8.08 (s, 1H), 7.61-7.49 (m, 2H), 4.98 (m, 1H), 4.68 (s, 2H), 4.51 (m, 2H), 3.86 (s,
3H), 3.45 (m, 2H), 2.83 (m, 2H), 1.80 (m, 2H), 1.29 (m, 6H), 0.89 (m, 3H); MS
(m/e) 472 (M + 1).

Example 51. MS m/e 458 (M + H).
Example 52. MS m/e 486 (M + H).
Example 53. MS m/e 472 (M + H).
Example 54. MS m/e 476 (M + H).
Example 55. MS m/e 492 (M + H).
Example 56. MS m/e 458 (M + H).
Example 57. MS m/e 500 (M + H).
Example 58. MS m/e 486 (M + H).
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Example 52. MS m/e 486 (M + H). Example 53. MS m/e 472 (M + H).
Example 54. MS m/e 476 (M + H). Example 55. MS m/e 492 (M + H).
Example 56. MS m/e 458 (M + H). Example 57. MS m/e 500 (M + H).
Example 58. MS m/e 486 (M + H). 69 CEPH-2719 (CP334) Example 59. MS
m/e 486 (M + H). Example 60. MS m/e 472 (M + H). Example 61. MS m/e
47 2ebvbrrokdpssdexample 62. MS m/e 536 (M + H). Example 63. MS m/e 490
(M + H). Example 64. MS m/e 506 (M + H). Example 65. MS m/e 550 (M +
H). Example 66. MS m/e 486 (M + H). Example 68. To 25 mg (0.045 mmol)
of theRels-AtrdIRenyI4Bthédiate was added 500 | N-piperidinylethanol.

Thexgastian was stigasatvioom) temperature for approximately 5 hours,
diluted with %\t%!g)we éﬂ ride, washed with water/brine and dried over
soﬁm@ﬁl?ge. %ﬁf e((RF/)LrJ(S ct was purified by preparative TLC eluting
withEx@8rlf)e R IDHMECH2C I . THE pure product was collected, stirred with

solgg%pmtgge%grll[gecmﬁ\m d. The sample was dried at 80 C under high
vacuum. 1H NMR (DMSO-d6) S'9.80 (s, 1H), 8.77 (s, 1H), 8.36 (s, 1H), 8.10

(s, Byapriersh(MEye 2%0(M 1), 5.20 (m, 1H), 4.78 (s, 2H), 4.19 (m, 2H),

3.@(@110@-5); M@Iﬁm,gb-lh\@ﬁﬁ)(m, 4H), 1.59 (d, 6H), 1.40 (m, 10H). MS m/e
541 (M+1). Examrré')?lgi 97. Ihe compound was prepared by the method
€

deSEABRY ft EXa singthe N-p-nitrophenyl intermediate and
N-pyrrolidinylethanol. MS m/e 527 (M+1).

Example 68. To 25 mg (0.045 mmol) of the N-p-nitrophenyl intermediate was
added 500 pl N-piperidinylethanol. The reaction was stirred at room temperature for
approximately 5 hours, diluted with methylene chloride, washed with water/brine
and dried over sodium sulfate. The crude product was purified by preparative TLC
eluting with 8-10% MeOH/ CH,Cl,. The pure product was collected, stirred with
solvent, filtered, and concentrated. The sample was dried at 80 °C under high
vacuum. '"H NMR (DMSO-dq) & 9.80 (s, 1H), 8.77 (s, 1H), 8.36 (s, 1H), 8.10 (s,

1H), 7.72 (d, 1H), 7.50 (d, 1H), 5.20 (m, 1H), 4.78 (s, 2H), 4.19 (m, 2H), 3.86 (s,
3H), 2.78 (m, 2H), 2.41 (m, 4H), 1.59 (d, 6H), 1.40 (m, 10H). MS m/e 541 (M+1).

Example 67. The compound was prepared by the method described for Example 68
using the N-p-nitrophenyl intermediate and N-pyrrolidinylethanol. MS m/e 527
(M+1).

Example 69. The compound was prepared by the method described for Example 68
using the N-p-nitrophenyl intermediate and N-pyrrolidinylethanol. MS m/e 538

(M+1).

Example 70.
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Example 69. The compound was prepared by the method described for
Example 68 using the N-p-nitrophenyl intermediate and
N-pyrrolidinylethanol. MS m/e 538 (M+1). Example 70. 70 CEPH-2719
(CP334) Step 1. O-Nitrophenylcarbonate intermediate: A mixture of the
phenol intermediate 1-33-1 (192 mg, 0.525 mmol) and p-nitrophenyl
cathanate{di4 mg, 1.03 mmol) in DMF (4 mL) was heated to 100 C for 20 h.
Solvent was removed by rotary evaporation and the residue was extracted

into CH2C12 and washed with aqueous NaHCO3. The organic layer was
dried ove?RIgSOA ifiiephsay KA oBYE pRiRarliateie’y BYYINIS P Fs e RS
Dmﬁt&%@m&@lumﬂh@ﬂﬁg@@p'ﬁ&iﬁ& iead palid¥hMeQE Bkt 2G4 2140

e SRR e (R 00 WRCRLRl o s
1Hgodag %pbﬂmoﬁdmﬂi%&kﬂﬁ)ﬁ BB ABadibl) jmoB8H K 12 bh)d 46D dd|widH,
J- ; RN 1% \%a% 18 D s Uil ﬁét' &r%&) AR dlarll I=7.1).

/e 538 (M + H). Step 2: A Suspension of the arbonate intermediate (52
Mg VOrotAtssl) ﬁhemét(zgrm%wéa@@eww vBligieaOLRPZ2GFilifdol).

ThEMBIHKE YRS \WRIOES A8 tRIcdrBora Rl VRREMEARFE IS Bk D36 s0FalY
ﬁoratlon and the residue was extracted into CH2C12 and washed with
dil

LX) RASRSTHY) Srdhkic by drnis i oVir Wy B0 Hifterdid,
and@wapmate(d Mhe+e | tingl residue Jvead, @uifigd 10y) tatgy atirmgyittovaier

5 POPRAIRE AN (RS 40 e

2HYISHBE (P OM] 3ED.1), 3.95 (s, 3H), 3.65 (t, 2H, 70) 355 3.45 (m, 4H)

2.99 (t, 2Ked37 Rt Rastod B é‘sl?‘()oﬂaéﬁrﬁferﬁlédé 97 R (M +
H). Example 71. MS m/e 498 (M + H). Example 72 m/e 484 (M + H).
HF (2 mL) was treated with pyrrolidine (20 uL, 227 umol). The mixture was

warmed to 40 °C for 2 h. Solvent was removed by rotary evaporation, and the
residue was extracted into CH,Cl, and washed with dilute aqueous NaOH. The
organic layer was dried over MgSQO,, filtered, and evaporated. The resulting residue
was purified by triturating with water (2 x 1 mL) and ether (2 x 1 mL). "H NMR
(CDCl;, 9) 8.86 (s, 1H), 7.55 (d, 1H, J=2.1), 7.40, (d, 1H, J=8.8), 7.26, (d, 1H,
J=8.8), 6.01 (s, 1H), 4.78 (s, 2H), 4.57 (q, 2H, J=7.1), 3.95 (s, 3H), 3.65 (t, 2H, 7.0),
3.55-3.45 (m, 4H), 2.99 (t, 2H, J=7.0), 2.02-1.96 (m, 4H), 1.53 (t, 3H, J=7.1). MS
m/e 470 (M + H).

Example 71. MS m/e 498 (M + H).
Example 72. MS m/e 484 (M + H).

Example 73. MS m/e 555 (M + H).

Example 74. To 20 mg (0.052 mmol) of the amine intermediate 1-29-1 in 2 mL
CH,Cl1,/12.6 pl pyridine was added 28 mg (0.156 mmol, 3 eq.) nicotinoyl chloride.
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Example 73. MS m/e 555 (M + H). Example 74. To 20 mg (0.052 mmol) of
the amine intermediate 1-29-1 in 2 mL CH2C12/12.6 pl pyridine was added
28 mg (0.156 mmol, 3 eq.) nicotinoyl chloride. 71 CEPH-2719 (CP334) The
reaction was heated to 49 C for 1 hr, cooled to room temperature,
concentrated, stirred with ether, and the solid was filtered off. The solid was
takepupdrrEiH2C12/MeOH and purified on preparative TLC eluting with
10% MeOH/CH2C12. The pure product was collected and dried at 80 C
under high vacuum. 1H NMR (DMSO-d6) 10.53 (s, 1H), 9.18 (s, 1H), 8.79 (s,
2HThg meaction 3rp head 1@ 431, frrel imcadlpd B peohiempyraging qenepyag gy
(5 s@iﬁ):d%vﬁﬂi éﬂ?erzﬂl)d %@%ﬁ@m&ﬂﬁlt@r@d—offj ﬁﬁ)smeaﬂ&lﬁwihl)

epared by the m describe m
etV EN T et e R Y = A
75TM5pm@1z¢aﬁc(Mas ¢6)leEochmplérie6 aMs8 a/end8Ohfivh +akel)unE XAPNER? 7.
| +
S Ml L XTI, T OIS A St PR S M
481H(MH)H)25ES¥aﬁﬁ§le4872‘ (%4 SR/ - 406 (R Mjl ERa Pl 88.(Thélbbmpbund

wag wapaked Maing tha-Nysec-butyl intermediate 1-36 and 2-thiophene
carbonyl chloride by the general procedure described for Example 25. MS
m/e 495 (M + H). Example 84. The compound was prepared using the
N-$aaspltyl indazotec mbpanee diatbelmdthaihde:fibkolloc i oaidel by4thageheral

ProgEALe.AesSTRe R on FARTBE A MBS MIKi47 (M + H). 72

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

Example 83. The compound was prepared using the N-sec-butyl intermediate 1-36
and 2-thiophene carbonyl chloride by the general procedure described for Example
25. MS m/e 495 (M + H).

Example 84. The compound was prepared using the N-sec-butyl indazole

intermediate 1-36 and 2-furoyl chloride by the general procedure described for

Example 25. MS m/e 479 (M + H).
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CEPH-2719 (CP334) Example 85. The compound was prepared using the
intermediate 1-39 by the general procedure described for Example 13. MS
m/e 479 (M + H). General Procedure A for Examples 136-140. A solution of
diol intermediate | in the appropriate alcohol (0.05 M) in a sealable glass
reaction tube was added camphorsulfonic acid (1.1 equiv.). The reaction tube
wag:flushedwith nitrogen and sealed. The reaction mixture was heated to 80
C for 2-26 h and monitored for loss of starting material by HPLC. Upon
completion of the reaction the mixture was cooled to room temperature and

polireiimec’ ethidre THeP Pk iitREPRECBY IR hivasEandiate dr B3 Hitgion and

pugmabyrﬂmmmwmaﬁrpwepmiwem(@msma gel using ethyl
ate or a mlxture | ace at hexane to yield the pure products.
%t Mﬁ‘&f@%&% re Bsrga?gﬁ) Example 136. Tan solid (58% yield).

1HAN§VIR1(3@IGII<3, 13@@1%&)3’ 188.08 {rpr@ipte2L3hEh(0209)Va 40 (erl2H, 3.56

fété)re?ﬂ%n(m s ﬁcg%Zd(??%I% Or‘s}u@)rﬁ% a%H) 14 %%1(\5) 2i)e Bd@i 5 S&IL'Q

4-7.62 (6H m/e 510 (M+
Ex@(ﬁ@ﬁ]@sbwweh%rym}mslFPNMRY@D@%OIBWWzya@iamﬂ te, ¥HY, B61

(t, 2268 h 3/ PntonitdHdd BridsiSraidedRaliafb) HPLE. (@p%hl):oﬁlﬁﬁt(&a 8H),
6.10 (s, 1H), 7.28-7.57 (m, 11 H), 7.68 (s, 1H)6?%;€1‘e7?&€ 1H); MS (ESI): m/e

53 PNFRTRN BEBRIFRATS RSB T34S YRR EsE 1 50
300rdMdi it S a6 r(ned 13, c1Rtted. B filmatdid)akl pur{fied by Y1316 1 (m, 2H),

T MR R3S A AL AT T 20 o

6.07 744768 0(s, 1H), 9.53
Mgtazmyeweaa@hemﬁltww@ D maleC(C phain)ipywaia pleanpdes@ero mg)
THNMRCDC13, 300 MHz): S 1.95 (m, 2H), 2.04 (s, 3H), 2.68 (t, 2H), 3.49
(m, 2H), 3.64 (t, 2H), 4.52 (s, 2H), 4.66 (s, 2H), 4.73 (m, 2H), 4.90
Example 136. Tan solid (58% yield). 'H NMR (CDCls, 300 MHz): & 2.03 (m, 2H),
2.13 (m, 2H), 2.40 (m, 2H), 3.56 (m, 4H), 3.72 (m, 4H), 4.37 (s, 2H), 4.71 (s, 4H),
4.89 (s, 2H), 6.12 (s, 1H), 7.34-7.62 (6H, m), 7.99 (s, 1H), 9.53 (d, 1H); MS (ESI):
m/e 510 (M+1)";

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

Example 138. (19% yield). "H NMR (CDCLs, 300 MHz): & 1.66 (m, 1H), 2.01-
2.22 (m, 3H), 2.67 (m, 1H), 3.51 (m, 2H), 3.74 (m, 4H), 3.88 (m, 2H), 4.38 (s, 2H),
4.71 (s, 2H), 4.72 (m, 2H), 4.90 (s, 2H), 6.07 (s, 1H), 7.36 (t, 1H), 7.44-7.68 (m,
5H), 7.80 (s, 1H), 9.53 (d, 1H); MS (ESI): m/e 483 (M+1)";
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(s, 2H), 7.27-7.43 (m, 2H), 7.48 (d, 1H), 7.63 (d, 1H), 7.69 (d, 1H), 7.94 (s,
1H), 8.55 (s, 1H), 9.46 (d, 1H); MS (ESI): m/e 473 (M+1)~; Example 140.
off-white solid (25% vyield). 1H NMR (CDC13, 300 MHz): S 1.93 (m, 2H),
3.22 (s, 3H), 3.46 (m, 4H), 3.58 (m, 2H), 4.49 (s, 2H), 4.64 (s, 2H), 4.70 (m,
2H), 4.78 (m, 1H), 4.87 (s, 2H), 7.23-7.43 (m, 2H), 7.47 (d, 1H), 7.62 (d, 1H),
7.7Qp{ch bkdy;334.89 (s, 1H), 8.54 (s, 1H), 9.46 (d, 1H); General Procedure B
Examples 141-144. In a sealed reaction tube, a suspension of the diol
intermediate | (1 equivalent) in either the appropriate alcohol or methylene

chiGxiiertsy @fofdlotmeomt ARy RChpiiopHAR: ddeholmatberd4 (s, 3H),
terperatue) wap agded triflyprpagstie anfydrigles @ 2s, 0gnv rslawiyH] oo

tube was flushed with nitrogen and sealed tightly. The mixture was stirred at

rodiAEhn peratits @ A0 HAChHER Hebhdds 8180 €1 316 Ho4da 1H):

ma®(ed for, disappeanands of Stamingimaterial by HPLC. Upon completion
the reaction was allowed to cool to room temperature, concentrated and
worked up by both triturating the residue with ether and collecting the
reintimglprieipitatavhige fittidtidfrsoridstiradtidivar (ABErod0eMMidny thel iehiction
MirE 3 SLitahla AEANGSONALThA Salid RIOANCLWaSPui(ieyBY
triturating with ether or flash’ chromatography on silica gel using ethyl acetate

or eMmikturt Gf @hiHacetes ol iekand’ Thetbliowing EXamples(ddfd):

prepared. Exampes1 4l ldght yelloyvanlidi(17Pe yield). 1H NMR (DMSO-d6,
300 MHz): S 1.93 (m, 2H), 3.45 (m, 6H), 3.58 (s, 4H), 4.53 (s, 2H), 4.56 (m,
1H), 4.65 (s, 2H), 4.74 (m, 3H), 4.91 (s, 2H), 7.33-7.39 (m, 2H), 7.48 (d, 1H),
7.63eieil Prog@td)e B.9RaifmldH) 18188, (s, 1H), 9.47 (d, 1H); MS (ESI): m/e 487

e
3. 16 1-pr0868: 7 ghe) @Bl Ta chipryda @5 iprosey carsinesh,

4. TghRopttas AQBRAS aldddny téfpérRfitiad Hdddd 98rlebrdkdbié £faridél) - .48

(d, 1H); MS (ESI); m/e 517 (M+1)~, 539 (M+Na)~. i _
equiv.) slowly. The tube was flushéd with nitrogen and sealed tightly. The mixture

was stirred at room temperature for 1-2 hours then heated to 80 °C for 2-60 h and
monitored for disappearance of starting material by HPLC. Upon completion the
reaction was allowed to cool to room temperature, concentrated and worked up by
both triturating the residue with ether and collecting the resulting precipitate by
filtration, or extraction of the product from the reaction mixture with a suitable
organic solvent. The solid product was purified by triturating with ether or flash
chromatography on silica gel using ethyl acetate or a mixture of ethyl acetate and

hexane. The following Examples were prepared.

Example 141. Light yellow solid (17% yield). '"H NMR (DMSO-d6, 300 MHz): &
1.93 (m, 2H), 3.45 (m, 6H), 3.58 (s, 4H), 4.53 (s, 2H), 4.56 (m, 1H), 4.65 (s, 2H),
4.74 (m, 3H), 4.91 (s, 2H), 7.33-7.39 (m, 2H), 7.48 (d, 1H), 7.63-7.71 (m, 2H), 7.92
(s, 1H), 8.55 (s, 1H), 9.47 (d, 1H); MS (ESI): m/e 487 (M+1)", 509 (M+ Na)".
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Example 143. Orange residue (21% yield). 1H NMR (DMSO-d6, 300 MHz): S
1.93 (m, 2H), 2.30 (m, 4H), 2.50 (m, 2H), 3.48 (m, 6H), 3.94 (s, 2H), 4.52 (s,
2H), 4.72 (m, 4H), 4.88 (s, 2H), 7.33-7.43 (m, 2H), 7.48 (d, 1H), 7.66 (m,
2H), 7.88 (s, 1H), 8.57 (s, 1H), 9.46 (d, 1H); MS (ESI): m/e 528 (M+1)~.
Example 144. Light orange solid (9% yield). 1H NMR (DMSO-d6, 300 MHz):
S &RBA(mezh), 1.39 (m, 4H), 1.95 (m, 2H), 2.26 (m, 4H), 2.51 (m, 2H), 3.47
(m, 2H), 3.94 (s, 2H), 4.52 (s, 2H), 4.72 (m, 4H), 4.88 (s, 2H), 7.33-7.39 (m,
2H), 7.47 (d, 1H), 7.66 (m, 2H), 7.88 (s, 1H), 8.57 (s, 1H), 9.46 (d, 1H); MS
(ESI): m/e 526 (M+1)~. General procedure C for Examples 145-156: To a

welsgiirpediauspansiens IBedchONinienmediRieshdl;, a0b ki) M ab
methylene chloride were added sequentially trifluoroacetic anhydride (5
eqlfivafdhts) 4Rt MlnddmdFbhdinie’ (87day A% & UHS dhblet-&rgBh 2H):
atmesphers), Bhet e suted. GuspeHsj o was GlitetHat Toomite mpereduke ifiay, 3
hoyr d,the iling_so ere.r sunder vacuum. A stirred
so%ﬁ?%igb} }ftﬁ?i’s %rﬁ%bﬂ%%eﬁ?gﬁTﬁmgﬁl%ﬁa n appropriate alcohol was

heated to 80 C for 6-48 hours in an oil bath. Gradually, the heterogeneous

reqaligny iy %ﬁ%%%i@&é?@?ﬂ% QU %ﬁkr@gﬁﬁlmg OB WES 03

observed by HPLC the reaction mixture was wo up by removing the

soNeritin, datlien. ThB. resfite2ias At ime by &Rk érn #llrdid with). 7572
ClithE[Z,wgiﬁ(%’,S‘ﬁ{b) Weder o3 @ﬁjgﬂgr@w&aﬁvﬁ%ﬂﬁg %@y,mt@gnagby or
prepar tiv t romatoqgr on sili el using et Yy acetate or an et Yy
acé?ize?mﬁéﬁr?e%@w; é&%gﬁ%@/ 1‘2?%.53%3.@%6; 44% yield). 1H NMR
(CDC13, 300 MHz): S 2.18 (m, 2H), 2.09 (m, 1H), 3.73 (M, 4H), 4.42 (s, 2H),
4.76 (s, 2H), 4.80 (m. 2H), 4. 2H). . 6. 43(m,
R S R U e O O e ol
451 2L 2T 1B ONRNED: | EREmpIETLAE A (ghttbhaRdé GolidHBS.370e, 74%
yi , QL. ~3H) , 1.67
! n‘:-‘idzéﬁ' )}?ﬂfé@' ( r#?%g%)ﬁfrgﬂlaﬂ)b?g? @;38{m33H)3d @0 £y, 4tk &,
11),7.66 (m, 2H), 7.88 (s, 1H), 8.37 (5. TH), 9.46 (d, 1H); MS (ESI): m/e 526
(M+1)".

General procedure C for Examples 145-156:

To a well-stirred suspension of the CH,OH intermediates I, II, or Il in 7 mL of
methylene chloride were added sequentially trifluoroacetic anhydride (5 equivalents)
and N-methyl morpholine (5 eq) at 5 °C and under argon atmosphere. The resulted
suspension was stirred at room temperature for 3 hours and the low boiling solvents
were removed under vacuum. A stirred solution of this tritrifluoroacetate
intermediate in an appropriate alcohol was heated to 80 °C for 6-48 hours in an oil
bath. Gradually, the heterogeneous reaction mixture became homogeneous. When
no starting material was observed by HPLC the reaction mixture was worked up by

removing the solvent in vacuo. The residues was purified by either triturating with

75 °



(m, 2H), 3.48 (m, 2H), 4.52 (s, 2H), 4.62 (s, 2H), 4.72 (m, 2H), 4.89 (s, 2H),
7.33-7.39 (m, 2H), 7.47 (d, 1H), 7.62-7.70 (m, 2H), 7.90 (d, 1H), 8.53 (s, 1H),
9.47 (d, 1H); MS (ESI): m/e 481 (M+1)~. Example 147. Pale yellow solid (31
mg, 54% yield). 1H NMR (DMSO-d6, 300 MHz): S 0.05 (m, 2H), 0.49 (m,
2H), 1.06 (m, 1H), 2.79 (m, 2H), 3.82 (m, 5H), 4.65 (m, 4H), 4.79 (s, 2H),

4 9%t AHYp 6180 (d, 1H), 6.89 (s, 1H), 7.46 (d, 1H), 7.65 (d, 1H), 7.87 (s,
1H), 7.89 (d, 1H), 8.36 (s, 1H); MS (ESI): m/e 483 (M+1)'. Example 148.
Pale orange solid %12.4 mg, 24% yield). 1H NMR (DMSO-d6, 300 MHz): S

2. 7917h opeihenor pligrptyely gk chopmatogropky oH)reRBRiIRPBLY), 4.65 (m,
2H)n A AR dEs et of- S ANdirf O {1 abbictoil Sh (6 iH) B OB EBarkhhiG:83 (S,
1H), 6.97 (d, 2H), 7.35 (s, 1H), 7.46 (d, 1H), 7.65 (d, 1H), 7.89 (d, 2H), 8.39
(s, 1H); MS (ESI): m/e 539 (M+1)'. Example 149. Pale yellow solid (42.6 mg,
57%xytieith) 145 NMRHDMBRyikEdB001 NMR ) (D213 (nMVREL); 3.80 {tazHH),

ol SR AR A A R GEHE o 3R
(CP324y, 1H), 7.88(ts,2H0) 7 ADOTR M, 48.88, G LAY MS, (EBI)T-88/6 489,

(M 5117).( I 7Y, WA olid (77% yield). 1H NMR
Dgl%skgdd% %O%NE%DS@(?)@Z%% 2H), 6@}4{% (m, 2H), 1.05 (m, 1H), 1.94 (m,

2H) 3.49 (M, 2H), 4.53 (s, 2H), 4.64 (s, 2H), 4.75 (M, 2H), 4.92 (s, 2H),
7. 32cdndpbe (M6 2HYhT oA fd sdlit) (35 82nb, 7A%R5cRH ), THIBUR, (DN)SBG4, (R(LH),

1+ M0k TS 540 B S 1.5 (). S 4@ By 3075 (o

4.561(SHAH)A4 (. 81)2)24s7 ZHA BRA)s. 281, {]24rt), 28)08.4(s284)).7135-7.43
(mvﬁbghg A Gy FH§ DBy Sy B dSI%g%Z 3}§‘)11§7%14@(£H)

509 Example 152 ellow soli NMR
(DMBONB (BBD: s AS SM6ED-2.00 (m, 8H), 2.54 (m, 1H), 3.38-3.50 (m, 4H),
4.51 (s, 2H), 4.61 (s, 2H), 4.72 (m, 2H),

Example 147. Pale yellow solid (31 mg, 54% yield). 'H NMR (DMSO-d6, 300
MHz): 6 0.05 (m, 2H), 0.49 (m, 2H), 1.06 (m, 1H), 2.79 (m, 2H), 3.82 (m, 5H),
4.65 (m, 4H), 4.79 (s, 2H), 4.97 (t, 1H), 6.80 (d, 1H), 6.89 (s, 1H), 7.46 (d, 1H), 7.65
(d, 1H), 7.87 (s, 1H), 7.89 (d, 1H), 8.36 (s, 1H); MS (ESI): m/e 483 (M+1)".

Example 148. Pale orange solid (12.4 mg, 24% yield). 'H NMR (DMSO-d6, 300
MHz): & 2.79 (m, 2H), 3.12 (t, 2H), 3.30 (m, 2H), 3.72 (t, 2H), 3.82 (m, 5H), 4.65
(m, 2H), 4.70 (s, 2H), 4.76 (s, 2H), 4.97 (t, 2H), 6.79 (d, 1H), 6.90 (s, 1H), 6.93 (s,
1H), 6.97 (d, 2H), 7.35 (s, 1H), 7.46 (d, 1H), 7.65 (d, 1H), 7.89 (d, 2H), 8.39 (s, 1H);
MS (ESI): m/e 539 (M+1)".

Example 149. Pale yellow solid (42.6 mg, 57% yield). '"H NMR (DMSO-d6, 300
MHz): & 2.55 (m, 2H), 2.80 (t, 2H), 3.86 (m, 4H), 3.98 (s, 2H), 4.61 (s, 1H), 4.73

(t, 1H), 4.80 (s, 2H), 4.98 (t, 1H), 6.78 (d, 1H), 6.89 (s, 1H), 7.50 (d, 1H), 7.68 (d,
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4.89 (s, 2H), 7.3-7.41 (m, 2H), 7.46 (d, 1H), 7.62-7.70 (m, 2H), 7.89 (s, 1H),
8.53 (s, 1H), 9.47 (d, 1H); MS (ESI): m/e 467 (M+1)~. Example 153. (80%)
1H NMR (DMSO-d6, 300 MHz): S 1.55 (m, 3H), 3.4-3.8 (m, 6H), 4.14 (m,
2H), 4.66 (s, 2H), 4.91 (s, 2H), 7.29-7.73 (m, 5H), 7.98 (s, 1H), 8.55 (s, 1H),
9.39 (d, 1H), 11.94 (s, 1H). Example 154. (150 mg, 89% vyield). 1H NMR
(DMEQ+06;rp300 MHZz): S 1.80 (m, 4H), 3.58-3.78 (m, 4H), 4.02 (m, 1H), 4.18
(s, 2H), 4.69 (s, 2H), 4.93 (s, 2H), 7.34- 7.49 (m, 2H), 7.56 (t, 2H), 7.70 (d,
1H), 7.94 (s, 1H), 8.53 (s, 1H), 9.39 (d, 1H), 11.92 (s, 1H). 77 CEPH-2719
(CPB34) Example 188 (AHNMRIOMSD-A6S SodMm2)4E §Viljs, 3R), 3.47
(MH%$:58 (M, 2H), 4.13 (m, 2H), 4.62 (s, 2H), 4.89 (s, 2H), 7.30-7.42 (m,
3H), 7.56 (d, 1H), 7.64 (d, 1H), 7.91 (s, 1H), 8.51 (s, 1H), 9.35 (d, 1H), 11.89
(s, 1H); MS (ESI): m/e 421 (M+Na)~. Example 156. (10%). MS m/e 429
(MEL)mbld- NI RBoEMBS HIR)7 1% FRIE, IHHNMRADKAS @Y, 800MBLzLH), .87
(s, AH), 7. 1 : 1H),.7.24,(s,1H), 6,96 (d,1H), 4.86 (S,2H), 4.61
eI g e s P A D A s 8
stiliedEbitifidtnaf EatiBlés1 88 IA2-MG) 082 nTetP it DMFE (8- hil7)(was
plagegl 4vgler (RO 209 IBM 1@ Mix); Was (ESipvRd bysgigtiliation. The

o]

mixture was cooled to room temperature and sodium hydride (45 mg, 0.93
mmol) was added and stirred for 30 min. Glycidol mesylate (170 mg, 1.1

mraghhwas13dded @nd thevreaatipn pmiviee bestedity B0 Giridtes 18h,the

ST o B als s et oret Ao b en s 21
chopsatogtHpt 3R siidang@ilysing tisxahe? .ty atprates(ds, IHheo0 (s,

met lacet 9 Ve prpduct (90 mg, 22% yield). MS (ESI):
m;ecla Srg)%/l{/lqg)){fﬂ E%?rr?é%ﬂié%é%rgéa%&d solution of Example 157 (80mg,

0.18 mmol) in THE (10 mL) was added super hydride (724 uL, 0.72 mmol)
drapwisg @t £ Grelide ©aati8d). 'H NMR (DMSO-d6, 300 MHz): & 1.62-2.00

(m, 8H), 2.54 (m, 1H), 3.38-3.50 (m, 4H), 4.51 (s, 2H), 4.61 (s, 2H), 4.72 (m, 2H),
4.89 (s, 2H), 7.3-7.41 (m, 2H), 7.46 (d, 1H), 7.62-7.70 (m, 2H), 7.89 (s, 1H), 8.53 (s,
1H), 9.47 (d, 1H); MS (ESI): m/e 467 (M+1)".

Example 153. (80%) 'H NMR (DMSO-d6, 300 MHz): & 1.55 (m, 3H), 3.4-3.8 (m,
6H), 4.14 (m, 2H), 4.66 (s, 2H), 4.91 (s, 2H), 7.29-7.73 (m, SH), 7.98 (s, 1H), 8.55
(s, 1H), 9.39 (d, 1H), 11.94 (s, 1H).

Example 154. (150 mg, 89% yield). 'H NMR (DMSO-d6, 300 MHz): & 1.80 (m,
4H), 3.58-3.78 (m, 4H), 4.02 (m, 1H), 4.18 (s, 2H), 4.69 (s, 2H), 4.93 (s, 2H), 7.34-
7.49 (m, 2H), 7.56 (t, 2H), 7.70 (d, 1H), 7.94 (s, 1H), 8.53 (s, 1H), 9.39 (d, 1H),
11.92 (s, 1H).
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mixture was warmed to room temperature and stirred for 2 h. The reaction
solvent was removed in vacuo and 1N HCIl was added. The mixture was
stirred, filtered, triturated with methanol and collected by filtration. The solid
was purified by flash chromatography using hexane/ ethyl acetate (3:1) to
ethyl acetate (100%). Further purification of the solid involved crystallization
froarethyl @cetate/ methanol followed by acetonitrile to give product (40 mg,
50% vyield). MS (ESI): m/e 457 (M+1)~. 78 CEPH-2719 (CP334) Example
159. Using the general procedure for Example 158, a suspension of ester

(1.5BagpEe A7 mAdWMIR AeMSAe. SAbMAE 30 mEY (Fadbodted (ta 610, 3nth
DIBAL, 013 Mk 2Pry! A @) 3BSaddeddrpRWSe.4bhe reasinRg iy was

warmed to room temperature for 2 h then quenched with methanol (20 mL).
HCI {4 3btnl-§ Was Hidetd dhd the réaétiottdolVeitt Fedibbdd i 2kUE o
give2the/pnagiict as a yellow solid (1.2 g, 78% yield). Alcohol (522 mg, 0.92
mmol), trifluoroacetic anhydride (130 uL), methoxyethanol (4 mL) and
methylene chloride (6 mL) were combined and heated to 70 C for 18 h.
AdBitiona¢ trifu oroEeaNS anhyasidsl (1D0HHNWMR ad@d8Qde) hedted.fo 24 h.
Th ti lvent ved n\; t id tyityrated wi
e G e o e N AP e T A
solehih ot B ptEVidud pradillct CE0e.hY; D3l imbIf 8 tdetiyieme Ehlbhide
(3 mL)/ methanol (1 mL)/ hexamethylphosphoramide (500 uL) was added

cesium carbonate (21 . 0.65 mmol). The reaction mixture was stirred at
oA A GE 20T SRRy D (e SHBE A e
waslstinvredplaced 8nldeAciditiomah¢ €8N Idariionate ramdvaddtaltiefiiadienwakhe

R AR I Pt CE ) e

chisihatdedaptytaredifiv=d g annsitly edn)nagsiatef | etitylbhasmbrige pdded)

to giveRrRdesb (4R M. 43%eyisle) . cEhe repdrdt (Homehressdisselved in
methylene chloride (4 mL) and ethanethiql followed by trifluoroacetic

an PR W BHCE 2 ARRSRE R AR g SHE YR Agurated with

methanol, filtered, and purified by flash chromatography on silica gel using hexane/
ethyl acetate (1:1) then methanol/ ethyl acetate (10%) to give product (90 mg, 22%
yield). MS (ESI): m/e 455 (M+1)".

Example 158. To a stirred solution of Example 157 (80mg, 0.18 mmol) in THF (10
mL) was added super hydride (724 uL, 0.72 mmol) dropwise at 0 °C. The reaction
mixture was warmed to room temperature and stirred for 2 h. The reaction solvent
was removed in vacuo and 1N HCI1 was added. The mixture was stirred, filtered,
triturated with methanol and collected by filtration. The solid was purified by flash
chromatography using hexane/ ethyl acetate (3:1) to ethyl acetate (100%). Further
purification of the solid involved crystallization from ethyl acetate/ methanol
followed by acetonitrile to give product (40 mg, 50% yield). MS (ESI): m/e 457
(M+1)",
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removed in vacuo and the material purified by flash chromatography on silica
gel using methanol/ ethyl acetate (10%) to give product (11 mg, 37% vyield).
MS (ESI): m/e 443 (M+1)'. Example 160. To the tritrifluoroacetate (27mg)
prepared using general method C was added 1 mL 2-methoxyethanol and
the reaction was heated to 90C in a sealed tube for 2 hours. The reaction
wasgoneenttated, the product triturated with ether, 79 CEPH-2719 (CP334)
collected and dried. 1HNMR(400MHz, DMSO) S 8.38(1H, s), 7.89 (2H, d),
7.66 (1H, d), 7.47(1H, d), 6.90(1H, s), 6.81(1H, d), 4.98(2H,m), 4.79(1H, s),
4.67(3H, m), 3.96(6H, m), 3.82((2H, m), 3.62 (2H, m), 3.50(3H, m), 3.10(2H,
m)EZaYr%ﬁa His 9m)§:M§ tH&G/geﬂ&%(Md‘&egm%W@F%ﬁell 580 ah@s@e@m@nmﬁé@ﬁékd
intermediate X1l CEP7 mg, O, mal) in THE (1 w

TEA T80 BB PNy By A RFO SRS o 00E Aol
andl e/ nebctidmmiskuve svesestitrepiaterodhe rhenipe natyine owesvwghthed to

Adﬁoizsi&r}@!n;gééﬁg d.ps ﬁazmleﬁ*a,gé@ RIRIR Were, asldss e Peaie % 8%,39C-

The reaction was concentrated, dissolved in eﬁmyl acetated, washed with
sodishadsiehrpoascastine R HrienOve MAgH sl Siigae drHatryislpw

ag@d)’lld‘(\{l?§ g%m%/?i@l@y WI@QQ%M. E%)?Z'Yﬁ?&@Yﬁﬁﬁ@{Eﬁ@letMﬁ&%uﬁTh
wa urire preparative usin % methanol/me ene C riae. e
oGNS ER RS RIS, BOE RS IURRCRAS THre 5B o
Exami plen k6 20 T(hi’@_d‘orﬂ@du n@dﬂdg’smﬂeﬁﬂmabax&iﬁg etiih_a/q;éame(rm_qma)wslure as
EXaiDplc, A9 RSN ARV SRR IS SRtE X MS
m/e 540 (m+1)~ 63T d

m+1)~. Example 1 IS compound was prepared from Xl

intepHbidiaNatath Etysthepelarve tearadiches nyrller3qid«132 mratpte
164;cRhenalintermadiate SERDbddd (160mg, 0.3 AR @Dmethylene
bromoethylethylether (66 mg., 0.57 mmol) (added in 3 portions), acetone (7
LS S ORI OBIHN ) 4l Rl R RSP GV o B AR for
7 htestune cadetang Wasmey apcraiadl priththe sokitionkactdWied tergH-hGodine
SOltiéijI\)/grsatﬁ(r)e"?o%tsg in. and acetaldehyde was added and the mixture was stirred for
18 h. Additional cesium carbonate and acetaldehyde was added and the mixture
stirred for 3 h. The mixture was diluted with methylene chloride, washed with water
and brine, and purified by flash chromatography on silica gel using ethyl acetate/
methylene chloride (10%) to give product (45 mg, 43% yield). The product (45 mg)
was dissolved in methylene chloride (4 mL) and ethanethiol followed by
trifluoroacetic anhydride was added at 0 °C. After 1.5 h, the reaction solvent was
removed in vacuo and the material purified by flash chromatography on silica gel
using methanol/ ethyl acetate (10%) to give product (11 mg, 37% yield). MS (ESI):

m/e 443 (M+1)".
Example 160. To the tritrifluoroacetate (27mg) prepared using general method C

was added 1 mL 2-methoxyethanol and the reaction was heated to 90°C in a sealed

tube for 2 hours. The reaction was concentrated, the product triturated with ether,
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triturated with hexane and then extracted with methylene chloride. The
extract was evaporated to give the product (0.004g.) (23%) MS m/e 471
(M+1); 1H-NMR (DMSO-d6) 11.40 (s, 1H), 8.33 (s, 1H), 8.16 (d, 1H),7.47 (d,
2H), 7.11 (d, 1H), 6.86 80 CEPH-2719 (CP334) (s, 1H), 6.78 (d, 1H), 4.80 (s,
2H), 4.69 (m, 1H), 4.24 (m, 2H), 3.85 (m, 2H), 3.65 (t, 2H), 2.98 (t, 2H), 2.81
(t, 2dk),2 1030366, 6H), 1.23 (t, 3H). Example 165. A mixture of intermediate X
(16.5 mg, 0.041 mmol) and cesium carbonate (88 mg, 1.1 eq) in 2.0 mL of
CH3CN was added cyclopentyl bromide (8.0 ul, 2.0 eq.) under N2. After
stieltpeiedand dopdAIRINH(4PRMAlx RIS AR A With T8I L L2 RAS

filtered &5“@14 geliiecang epreeniigied. &y widigation) by 7orepatatiosy B
plate with CH2C12/MeOH afforded the product. MS m/e 533 (M+c% Example

168 PrepEHddBy hididhk mition o Ex ahpie XEHnBH Uiy POyl -and
a dropist HEhsviBmig 443 (M+1) Example 1C. A suspension of sodium
hydride (2.44 mg, 1.22 eq.) in 0.5 mL of THE was stirred under N2 as phenol
intermediate X (3-hydroxy-10-isopropoxy-

12 Fxguuithey dipd - Bld Tk anat b et hii(@ med iy Pkal S (BRI E0P (i Polet I A% cairtsdiz ol

€- H{AHHoNEeh{30: 0 ekl ‘Pémﬁ}ﬁ')o'ﬁ&s %m&)ofoﬁ%e@%éﬁéd was arlded

dropwise. After 10 minutes of stirring, 2-bromopyrimidine (8.9 mg, 1.12eq.) in
o sthlmqforma@ (Rl s CafrfeinTPhicndisiie Feaglind SEEE AV B OLT ¢8rLPPBUrS.

ARDSUERWRS SORIRShIP TORAMEBIREI IS AIMEM WER added while
CH2 12/MeOH, flltered through celite and concentrated. Purification was

achreyBga 19y BiepAiRTsACHRE It TARHTEEf S SVRSIOI Loy ) aeiaatth hed
Progict ddichebalt Sl dMh d:avd Avied Mtkhagtreneial iveihors definpypdiesis

of Examples 91. Meth A mixture of xyl intermediate

mmahH! %%?é{%‘i%hﬁgﬁ g8 %ﬁ ‘Fnsé’ ¥ SEB’OT\aﬁ?%ydigﬁﬁffé %gﬁmﬂrﬁ{r@rﬁ%e

(O.prem)atesiling hyopXidenbipd retén(@hgghacidozidaribhepdilisiewas dol RoBedn L

of Cld?&ne tag%aéjdveeq tlh rlast Ik I1 bromide or iodide under N2. After
SRS I P s,

the mixture was stlrr

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

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

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

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

Example 164. Phenol intermediate X CEP 7143 (15 mg, 0.037 mmol),
bromoethylethylether (66 mg., 0.57 mmol) (added in 3 portions), acetone (7 mL)
and 10N sodium hydroxide (4 mL.) were stirred at room temperature for 7 hr. The
acetone was evaporated and the solution acidified to pH 3. The solid was collected,
triturated with hexane and then extracted with methylene chloride. The extract was
evaporated to give the product (0.004g.) (23%) MS m/e 471 (M+1); '"H-NMR
(DMSO-dg) 11.40 (s, 1H), 8.33 (s, 1H), 8.16 (d, 1H),7.47 (d, 2H), 7.11 (d, 1H), 6.86
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81 CEPH-2719 (CP334) the reaction mixture was diluted with CH3CN and
filtered through celite and concentrated. The residue was diluted with
CH2C12 and washed with water and dried over magnesium sulfate.
Purification by preparation TLC plate or crystallization with CH2C12/MeOH
afforded the desired products. Method B: A mixture of hydroxy intermediate
(0.Zzmmol}rang cesium carbonate (3 eq) in 2.0 mL of CH3CN was added the
appropriate alkyl bromide or iodide under N2. After the mixture was stirred at
50-80 C for 14-72 hours, the reaction mixture was diluted with CH3CN and
filtétetFthib Uy clilte B¥(EcHEertfaien. the Teditne’ Was- 8l (Hed WiA-65 (t.

CHa{j1Poand washed withiyaten anddiiecboyerpagnesium sulfate.
Purification by preparation TLC plate or crystallization with CH2C12/MeOH
afforded the desired product. Method C: A mixture of hydroxyl intermediate
(0. Exanmpdid) ] 6D diumixtoycroiiter (dediaegy) @ad Maetredbutyleshrachigsmbromide

(©. Eaﬁo%b[%e‘%g?kylgb?fl%%'%‘&% AN Fenal WARES AR APERS WSmide (8.0

appropriate romide under N2. After the mlxture was stirred at room

teriper@fsre yorer Az 2t sdirepate/ActiofP ik inersnidis BoHEEntrardduisdd the

remlmﬁﬂ%w&%ﬂaﬁ%ﬁé dhlesbvainadneSiLsUHBle.
Purlflcatlon b aratlon TLCp gate with,C 2C 2/MeOH or crystallization

affBFREEHRR dé: atf)%ghgﬁ’& NP B P ARG R Fin diate phenol

XMILOL5 mg, 0.05 mmol), potassium carbonate (34.6 mg, 5 eq.) and
potassium iodide (8.7 mg, 1.05 eq) in 1.5 mL of acetone and 0.25 mL of
DMF was added the benzyl 2-bromoethyl ether (8.3 uL, 1.05 eq.) under N2.
AftBrameleiktuidwass shirendzeaenterel Baammied Grie DEctereikiiBwas

dilyted with 6tQ&e and washedwith water, saturated NaCl solution and dried
over magnesium sulfate. Purification by preparation TLC plate 8

CEPH-2719TEIS354) WithP893 Bt RERIHe 2> (arfdrtgathe %FeHPe%SﬁF&duct

(LOMEEB% )stivi&i niéeb NI as phenol intermediate X (3-hydroxy-10-isopropoxy-
12,13-dihydro-6H,7H,14H-nephthyl(3,4-a)pyrrolo(3,3-a)pyrrolo(3,4-c)carbazole-
7(7H)one) (20.6 mg, 0.05 mmol) in 2.0 mL of THF:DMF (1:1) was added dropwise.
After 10 minutes of stirring, 2-bromopyrimidine (8.9 mg, 1.12eq.) in 0.5 mL of THF
was added. The mixture was stirred at 60 °C for 14 hours. Then, the mixture was
cooled to room temperature, diluted with CH,Cl,/MeOH, filtered through celite and
concentrated. Purification was achieved by preparation TLC plate with

CH,Cl,/MeOH (9:1) to afford the product (4.0 mg, 17%) (MS: 477 m/z (M+H)").
General Methods for Synthesis of Examples 167-191.

Method A: A mixture of hydroxyl intermediate (0.2 mmol), potassium iodide (3.3
mg, 0.1 eq.), N-tetrabutylammonium bromide (0.1 eq), cesium hydroxide hydrate (3

eq) and 20 mg of 4A sieves in 2.0 mL of CH;CN was added the appropriate alkyl

bromide or iodide under N,. After the mixture was stirred at 50 °C for 14-72 hours,
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m/z (M+1)~. Example 168. The product was obtained by first forming
compound 1681 by Method A, using phenol XV and cyclopentyl bromide; 14
hr; prep. TLC (10% MeOH in CH2C12); yield 10%; MS: m/e 453 m/z (M+1)'.
A mixture of compound 1681 110 (5 mg, 0.01 mmol), 10% Pd(OH)2/C and
0.1 mL of conc. HCl in 1.0 mL of EtOH was hydrogenated under 42 psi H2
on@rRatk @apparatus for 24 hours at room temperature. Filtration and
concentration afforded 2.2 mg (27%) of the title compound. MS: m/e 451 m/z
(M+1)~. Example 169. Method C from phenol XV and epibromohydrin; 22
hothe prsHapativeurrrey ddus et kSN ochipiessrbiraegh cilis: aife 463 m/z
(MedadntRaxample isRidvethadite PRI KV 1286 washed with water and dried
1-bromo-2-(2-methoxyethox éetha e, 14 hr; prep. Lf: %10% Meé)H in
crﬁ&rfﬁig?’féi&nﬂ‘bﬁ%aé?‘%g o2 R‘iﬁ%ﬁ‘?“@%ép%ég 172" RREHOH B Bhenol
XViathd“2He Hikietbeliyphd d(3hdi dxared, ptddhetsceflux; prep. TLC (10% MeOH in
CH2C12); yield 54%; MS: 521 m/z (M+1)~. Example 172. Method A; phenol
XV and (bromomethyl)cyclopropane, 14 hr; prep. TLC (10% MeOH in

CHdethad Bjidlnixrors, N8y dey4Bg g4 - mmelkapfecasran prshesato3

phepahX$\) andoz GromemeiRilidd 3neigxlpRidMlbRigRe bk fodiHe YnbdeOH
in CHZCF%EZ)' yield 15%; MS: 471 m/z M+]f)'. Example 174. Method B; phenol

x\Vand REL b BRBIT Sy BRETamIaR 48Rt Bt g0'eur il FActoprBbs WreoH
in @r2WLRY wiehdCHEZZGY MS:findecd Btangh (Mitd\a)l. c@B eBaRH- AT Ie(EiR334)
Exampls 1Pw |23 I Vang.$ - [ : 14 hr at 80
R N O I TR
ExBrathleati pebxrsenattonpHenolaoonei sabimiia- site (ARGChetlse - (E)-2-
butgrpate iiOibEiRLGPGudrep. TLC (10% MeOH in CH2C12); yield 21%; MS:
m/e 535 m/z (M+Na)'. Example 177. Method A; phenol XV and
1-bromopinacolone; 14 hr at 60 C; prep. TLC (10% MeOH in CH2C12); yield
29%¢thtd: @n fe 1D BSum/af (ildida)Hntermediate (0.1 mmol), sodium hydroxide (1.5

eq.) and N-tetrabutylammonium bromide (0.1 eq) in 0.5 mL of CH,Cl, and 0.5 mL
of water was added the appropriate alkyl bromide under N,. After the mixture was
stirred at room temperature for 14-72 hours, the reaction mixture was concentrated
and the residue was washed with water and dried over magnesium sulfate.
Purification by preparation TLC plate with CH,Cl,/MeOH or crystallization
afforded the desired product.

Example 167. A mixture of intermediate phenol XV (19.5 mg, 0.05 mmol),
potassium carbonate (34.6 mg, 5 eq.) and potassium iodide (8.7 mg, 1.05 eq) in 1.5
mL of acetone and 0.25 mL of DMF was added the benzyl 2-bromoethy] ether (8.3
uL, 1.05 eq.) under N,. After the mixture was stirred at reflux for 24 hours, the
reaction mixture was diluted with EtOAc and washed with water, saturated NaCl

solution and dried over magnesium sulfate. Purification by preparation TLC plate
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Example 178. Method A; 20 hr at 50 C; prep. TLC (10% MeOH in CH2C12);
yield (5%); MS: 449 m/z (M+Na)'. Example 179. Method B. (38%) MS m/e
471 (M+1); 1H-NMR (DMSO-d6) 8.37 (s, 1H), 7.90 (d, 1H), 7.83 (d, 1H),
7.64 (d, 1H), 7.46 (t, 1H), 7.25 (t, 1H), 6.86 (s, 1H), 6.75 (d 1H), 4.97 (t, 1H),
4.77 (d, 4H), 4.60 (t, 2H), 4.16 (m, 2H), 3.78 (m, 2H), 2.45 (s, 2H), 1.21 (t,
3H)edxam@tes180. Method B (19%) MS m/e 476 (M+1); 1H-NMR (DMSO-do)
8.56 (s, 1H), 8.36 (s, 1H), 7.92 (d, 1H), 7.85 (m, 2H), 7.66 (d, 1H), 7.51 (d,
2H), 7.48 (t, 1H), 7.33 (m, 1H), 7.27 (t, 1H), 6.97 (s, 1H), 6.85 (d, 1H), 5.20
(s, 1t 5% of MO H/GT1A4 73 fferded the dssigd poadycEN A 181 Métros?
(43%0) (NS 1yile 443 (M+1); 1H-NMR (DMSO-d6) 8.36 (s, 1H), 7.90 (d, Ih),
7.83 (d, 1H), 7.64 (d, 1H), 7.45 (t, 1H), 7.24 (t, 1H), 6.87 (s, 1H), 6.77 (d,
1H), 4.97 (t, 1H), 4.75 (s, 2H), 4.61 (s, 2H), 4.11 (s, 2H), 3.77 (d, 2H), 3.65
(s, 2inRe/BEsTRH)r &M cGER bbR1ikd KE FS84)rxanctptepd8ad M@th:de&t(ﬁx’a%)
M 452, )~ ) (Ste ) #:83 (d,
1 T Qe BRI, el por T S oo
1r§fh@15)(§121|4)103/06©4§nmm45534n@(¥ (M*ZH) @mwemyowwndﬁ@rﬂ)l(k(m
(. 2R)0B0%0Y 2H)EuPOMDIRC S MSHIOBBARLUI IS L 490 D1 L
1H NMR (DMSO- d6218 3%‘95 , 7.91(d 1'%')’ 7.&%(d 1H), 7.64 (d, 1H),
gy trog sl vads THS 4081 Tt aPpareis 5135 Dpws 1Ton SR RIS,
3 mltﬁnaiﬂana coadmir2idy dffési¢tl 3R md (329d)nf Bid)jtExampbentiB4AViMetod
(%70/ VI\_/'L ée 456 (M+1); 1 H-NMR (DMSO-d6) 8.35 (s,1H), 7.91 (d,1H),
7.8 1H), 7.64 (d,1H), 7.46 (t,1H), 7.24 (t,1H), 6.87 (s,1H), 6.75 (d,1H),
4.96 (t,1H), 4.75 (s,2H), 4.60 (t,2H),4.10 (s,2H), 3.78 (m,2H), 3.70 (s,2H),

3.08kkipad e 2 MR 1Bt ihot bhddoBR) Expepimie kst dethod B{(88%Miw

m/e 466 (M+1); 1H-NMR (DMSO- d6) 8.35 (s,
TLC (10% M€EOH in CH,Cl5); yield 30%; MS: m/e 463 m/z (M+Na)".

Example 170. Method C; phenol XV and 1-bromo-2-(2-methoxyethoxy)ethane, 14
hr; prep. TLC (10% MeOH in CH,Cl,); yield 11%; MS: 509 m/z (M+Na)".

Example 171. Method B; phenol XV and 2-(2-bromoethyl)-1,3-dioxane, 14 hr
reflux; prep. TLC (10% MeOH in CH,Cl,); yield 54%; MS: 521 m/z (M+1)",

Example 172. Method A; phenol XV and (bromomethyl)cyclopropane, 14 hr; prep.
TLC (10% MeOH in CH,Cl,); yield 17%; MS: m/e 439 m/z (M+1)".

Example 173. Method A; phenol XV and 2-bromomethyl-1,3-dioxolane; 64 hr;
prep. TLC (10% MeOH in CH,Cl,); yield 15%; MS: 471 m/z (M+1)",

Example 174. Method B; phenol XV and N-(3-bromopropyl)phthalimide; 48 hr at
80 °C; prep. TLC (10% MeOH in CH,Cl,); yield 17%; MS: m/e 494 m/z (M+Na)".
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1 H), 7.91 (d, 1 H), 7.83 (d, 1 H), 7.64 (d, 1 H), 7.46 (t, 1 H), 7.24 (t, 1 H),
6.86 (s, 1 H), 6.77 (d, 1H), 4.96 (t, 1H), 4.75 (s, 2H), 4.61 (m, 2H), 4.03 (t,
2H), 3.78 (m, 2H), 2.74 (m, 2H), 2.54), (t, 2H), 1.73 (m, 6H). Example 186.
Method B. MS m/e 516 (M+1); 1H-NMR (DMSO-d6) 8.35 (s, 1H), 7.90 (d,
1H), 7.81 (d, 1H), 7.64 (d, 1H), 7.46 (t, 1H), 7.24 (t, 1H), 6.85 (s, 1H), 6.76
(d,ctid)4.064, 1H), 4.75 (s, 2H), 4.60 (t, 2H), 3.99 (t, 2H), 3.78 (m, 2H), 2.74
(m, 2H), 1.71 (m, 2H), 1.56 (t, 4H), 1.42 (m, 6H). Example 187. Method B.
MS m/e 438 (M+1). 85 CEPH-2719 (CP334) Example 188. This compound
was formed from Example 185B, ethanol and gaseous hydrogen chloride

(8?;@31%{5{% A gﬁ&ﬁMBJMAﬂ%NMRa@Mﬁ%I@L@}%@@mM; 1749% e(ﬁés%d*),, )
7.83 (d, 1H), 7.65 (d, 1H),7.46 (t, 1H), 7.26 (f, 1H), 6.85 (s, 1H), 6.76 (d, 1H),
o, TH DB I s D b s s aky 273 (.
2H), 2.66 (m, 2H), 1.77 (m, 6H), 1.33 (t, 3H). Example 189. Example 188 was

refluxedio PHEANal ﬁgg%}?g%ﬁﬂW%%J%@[Q}?MQ&%I%Q%%&&%Q;E The solution

was made basic wit ydroxide to pH 10 and refluxed 4 hours. The
solierPoiRistAdiHie to: prepiditdid e prefaticn MSas visk e ST RRIMR
(DMSQrd@MLARP (s, 1H), 7.91 (d, 1H), 7.82 (d, 1H), 7.65 (d, 1H), 7.45 (t,
1H), 7.24 (m, 2H), 6.85 (s, 1H), 6.76 (d, 2H), 4.96 (t, 1H), 4.75(s, 2H), 4.61
(m, 2H), 3.98 (t, 1H), 3.77 (m, 2H), 2.73(m, 2H), 2.23 (m, 4H), 1.71(m, 8H).
Ex&raplpld 907. Mehobduphauak Xobtaiddcbfromsneattion ldf e xa60pie; p8H with

ethﬁfgl(?@)g R S@ﬁ%ﬂgﬁ?ﬁyyﬁﬂﬁﬁg MS I%e%@[%i,%ﬁl); 1H-NMR

(DMSO- H).'7.82 (d, 1H), 7.6 H), 7.47 (t, 1H),
7.23 (m, 2H), 6.86 (s, 1H), 6.77 (d, 2H), 6.67 (s, 1H), 4.99 (t, 1H), 4.76 (s,

2H 478, TN3O8, (o Hrds 680 (FeRHL @ (1AM iR @, (1, 2K e1d. 71
(m, 2H), 1.38 (m, 8H). Synthesis of intermediate phenol XVII CEP 5108: To

alumitaMYri& dREENT DY, 9 mmol) in 12 mL anhydrous dichloroethane was
added 2 mL ethanethiol followed

Example 179. Method B. (38%) MS m/e 471 (M+1); "H-NMR (DMSO-ds) 8.37 (s,
1H), 7.90 (d, 1H), 7.83 (d, 1H), 7.64 (d, 1H), 7.46 (t, 1H), 7.25 (t, 1H), 6.86 (s, 1H),
6.75 (d 1H), 4.97 (t, 1H), 4.77 (d, 4H), 4.60 (t, 2H), 4.16 (m, 2H), 3.78 (m, 2H), 2.45
(s, 2H), 1.21 (t, 3H).

Example 180. Method B (19%) MS m/e 476 (M+1); 'H-NMR (DMSO-dg) 8.56 (s,
1H), 8.36 (s, 1H), 7.92 (d, 1H), 7.85 (m, 2H), 7.66 (d, 1H), 7.51 (d, 2H), 7.48 (t,
1H), 7.33 (m, 1H), 7.27 (t, 1H), 6.97 (s, 1H), 6.85 (d, 1H), 5.20 (s, 1H), 4.97 (m,
1H), 4.75 (s, 2H), 4.62 (m, 2H).

Example 181. Method B (43%) MS m/e 443 (M+1); 'H-NMR (DMSO-dg) 8.36 (s,
1H), 7.90 (d, 1h), 7.83 (d, 1H), 7.64 (d, 1H), 7.45 (t, 1H), 7.24 (t, 1H), 6.87 (s, 1H),
6.77 (d, 1H), 4.97 (t, 1H), 4.75 (s, 2H), 4.61 (s, 2H), 4.11 (s, 2H), 3.77 (d, 2H), 3.65
(s, 2H), 2.73 (s, 2H).
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by methoxy derivative CEP 3371 (500 mg, 1.47 mmol). The mixture was
stirred at 50C for 48 h. The reaction was concentrated and stirred with 10 mL
1N hydrochloric acid for thirty minutes. The product was isolated by filtration
and was dried in vacuo to afford 483 mg (quantitative) of a grey solid, the
phenol. NMR (d6- DMSO): 11.8 (s, 1H), 9.53 (s, 1H), 9.2 (d, 1H), 8.45 (s,
1H)p6.95 (@334H), 7.6 (d, 86 CEPH-2719 (CP334) 1H), 7.45 (dd, 1H), 7.25
(dd, 1H), 7.08 (s, 1H), 6.8 (dd, 1H), 4.85 (s, 2H), 4.08 (s, 2H). MS (ES +):
327 (M+1). Example 191 and Example 192. Phenol intermediate XVII (25 mg,
79 mole), potassium carbonate (17 mg, 123 pmole), and ethyl bromoacetate

(1 karkplo 1@?'@&1&8&@30@31’)@?0&@ im/AQsmloaay )@éﬁtm/emmo afy) 8.3h6 (s,
N,N-dim or i nd the mixtur eated a rt
oD e e B S o e i TS
prcﬁjl&:(d,WHDe%araféIJ @Vb'p{k;%ﬁgfté%tméﬁb)lg asg @,&Iﬂgh.b&(fnrméq4
liqyid gﬁr)o '%%grﬁw)é &:&g%ynltrlle:water with 0.1% trifluoroacetic acid).

The first product eluted was identified as the mono adduct Example 191B. 2

mg. NMR (do-DMSO): 11.7 (s, 1H), 9.25 (d, 1H), 8.5 (s, 1H), 7.95 (d, 1H),

o Budihorc T W 4 D 1a (AR DO SR IAB3 ) 200(49°
S, . . S t, . +): + a).

e B R B e B e 2o T b o 1 10

triflidf qacHic AoitljsaxH), 8- 0(L(niIA) OB 27 Zardidx R3-GB, 2410 by 7B5Q18i), 1.52
colyum )The second product eluted was identified as the his adduct
Example 192B. NMR (d6- DMSO): 8.3 (d, 1H), 8.06 (s, 1H), 7.96 (d, 1H),
7.72 (d, 1H), 7.45 (dd, 1H), 7.27 (dd, 1H), 7.20 (br s, 1H), 6.95 (dd, 1H), 5.6

(S, BlhapreAR 4SNdiho PR3 186) A48, ft 25 d $nvi2h); Al &R 2bMsHIp{9,33H), 1.2
(m 6@). 2mg. MS (ES%Zl (ZYI + Na%l.\ Example 193. Prepared by the
methdd b2 itdEror Bugnh Pl 6% (HRD- BroibaEdtdritrie TR (5:1HD):
(d6-DMﬂi(ﬂi3,m%3t(sHlH)79(§1H),l(4%D B,ZlB)(&}mlfh)ZI;DG)Sﬂ&lgniEﬁl),)TS% (d,(

1H), 4. H),4.2dd, 1H);7 5.2 (s, 2H), 4.85 (s, 2H), 4.18 (s,
L G e T

Example 185. Method B (88%) M S m/e 466 (M+1); 'H-NMR (DMSO-ds) 8.35 (s,
1H), 7.91 (d, 1H), 7.83 (d, 1H), 7.64 (d, 1H), 7.46 (t, 1H), 7.24 (t, 1H), 6.86 (s, 1H),
6.77 (d, 1H), 4.96 (t, 1H), 4.75 (s, 2H), 4.61 (m, 2H), 4.03 (t, 2H), 3.78 (m, 2H),
2.74 (m, 2H), 2.54 ), (t, 2H), 1.73 (m, 6H).

Example 186. Method B. MS m/e 516 (M+1); 'H-NMR (DMSO-de) 8.35 (s, 1H),
7.90 (d, 1H), 7.81 (d, 1H), 7.64 (d, 1H), 7.46 (t, 1H), 7.24 (t, 1H), 6.85 (s, 1H), 6.76
(d, 1H), 4.96 (t, 1H), 4.75 (s, 2H), 4.60 (t, 2H), 3.99 (t, 2H), 3.78 (m, 2H), 2.74 (m,

2H), 1.71 (m, 2H), 1.56 (t, 4H), 1.42 (m, 6H).

Example 187. Method B. MS m/e 438 (M+1).
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Example 194. Example 192 (10 mg, 24 pmol) in 10 mL dry tetrahydrofuran
was treated with lithium borohydride (0.5 mL of a 2.0 M solution in
tetrahydrofuran, 1.0 mmol) and heated at 40C for 72 h. 1 mL water was then
added and the solution 87 CEPH-2719 (CP334) was concentrated. The
crude solid was taken up into 1 mL DMF and concentrated onto 600 mg
silicanThesioa was applied to the top of a bed of silica and medium
pressure liquid chromatography was effected eluting with 4%
methanol:dichloromethane to afford 3.0 mg of a tan solid. NMR Sdo-DMSO):
11 18xagepleH$ o Dhig camporndsves fermeds fopmExampplez 53¢ sthangl md1 (dd,
1HYe A8 [Frceh BRI s M-8R (.20 1 OB-(SVEH D ¥E6-(9) 8249,

T RN R T e Rl At s N O
deéﬁﬁo(é, 193; NM Ra(ﬁH}Dg@$@I); 1B, (413 21 K, f}%‘éﬁé) 5f(h‘(lj) ,2]1-2{_}'95 Xeé(ﬂwzl? .70
g_#@d-ﬂﬁ;@%&bﬁ;ﬁﬁ 1(%@15&}@5%.3 t .95 (d, 1H), 4.9 (s, 2H),

r's, 2H), 4.46 (s, 2H), 4.0 2H), 3.80 (br s, 2H), 3.70 (br s, 2H),
3.52 (overlapping s, 2H). MS (ES+): 415 (M+1). Example 196. The O-allyl

YRS Sl P e
: o- - 11.8 (s, ) , 1H), 8.48 (s,. 1H), 7. . 1H),
7.66 1fjdf,o_rL ll—f%q*?;{gé(ﬁ‘ﬂmi‘ﬁ’) }V‘?.Séﬁa(]sﬁ, %ﬂf ! ‘(ﬂﬁ‘,”? Illyd? P agdho
(Mrethi)ed Ah@lds. 1H)e SoBi(dd whisihcdlibd so Bidgipitate heZh)dukd 8IS ni2¢H)85MS
(ES): 361 +1) edi -allyl ( , , Qs troxj
(Oi}\ﬂ% Il_:io?{a(%l%ﬁ;‘n %@o fjjt%?ﬁ(?a%%’n;%{:@érﬁgﬁgg% @HRRS {8’?95

N-rhé&H Atdrphaftite- REbde (50 Mgh - werd ebmbitet-ihio4ib(s, 2H), 4.61
tetrahyerphisanda mhichwas added 4 Mty waterm g mixtyrs wa@s stirred in

the dark for 48 h. The mixture was concentrated onto 0.6 g silica and applied
to a bed of silica. Medium pressure liquid chromatography eluting with 5%
meikanplediebl dianpeibanevasfosdec @ B omgaat & tipal ld\iz sotiple NIBSRy (6

DMS0):,11.8 (s, 1H). 9.23 (d,,1H),.8 7 )? d,lH),

R P AR P AR 8 (B AT
(DMSO-dg) 8.37 (s, 1H), 7.91 (d, 1H), 7.82 (d, 1H), 7.65 (d, 1H), 7.47 (t, 1H), 7.23
(m, 2H), 6.86 (s, 1H), 6.77 (d, 2H), 6.67 (s, 1H), 4.99 (t, 1H), 4.76 (s, 2H), 4.61 (m,
2H), 3.98 (t, 1H), 3.80 (m, 2H), 2.74 (m, 2H), 2.02 (¢, 2H), 1.71 (m, 2H), 1.38 (m,
8H).

Synthesis of intermediate phenol XVII CEP 5108: To aluminum trichloride (1.2 g,
9 mmol) in 12 mL anhydrous dichloroethane was added 2 mL ethanethiol followed
by methoxy derivative CEP 3371 (500 mg, 1.47 mmol). The mixture was stirred at
50°C for 48 h. The reaction was concentrated and stirred with 10 mL 1IN
hydrochloric acid for thirty minutes. The product was isolated by filtration and was
dried in vacuo to afford 483 mg (quantitative) of a grey solid, the phenol. NMR (de-
DMSO): 11.8 (s, 1H), 9.53 (s, 1H), 9.2 (d, 1H), 8.45 (s, 1H), 7.95 (s, 1H), 7.6 (d,
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1H), 4.88 (s, 2H), 7.70 (dd, 1H), 4.10 (s, 2H), 4.05 (d, 1H), 3.7-3.95 (m, 4H).
MS (ES+): 401 (M+1). 88 CEPH-2719 (CP334) Example 197. Example 194
(63 mg, 153 mol), dimethylamine (3 mL of a 40% solution in water), and
ammonium chloride (100 mg) were combined in N,N- dimethylformamide and
stirred at ambient temperature in a sealed tube for 5 d. The solution was
congentrateaonto 0.6 g silica and applied to a bed of silica. Medium
pressure liquid chromatography employing a gradient from 5-10%
methanol:dichloromethane afforded 60 mg of an orange solid. NMR

(dd DN dd 118D (<1(d9; StDo7@S {1+1) 18,45 (ld1 HY)- A S5 (&1, 2EPn4$86:(d,
1H)HY.4Q4dds 1) 307.267+28 (M, 2H), 6.93 (d, 1H), 4.90 (s, 2H), 4.82 (s, 2H),
4.05 (s, 2H), 3.0 (s, 3H), 2.83 (s, 3H). MS (ES+): m/e 434 (M + Na). Example
198. The epoxide (42 mg, 0.11 mmol), dimethylamine (3 mL of a
40%satptior inandBgmared 92 rAkgioinh cltositiad X0 I weredganabined in

10 mL N,N-dimethylformamide and stirred i sealed tube 6 h. The
et e At el it B s e Al L

Maditie ))pressebligdich ditr orh diggraping. ern ployioNaNg thalie hy |66 iR %o

th : dichl th ff imatel th I
e eI 3 P AR AP LS By,
7. 12egdndH)E tehrdactsHY he 36> Produnts 214)e sepBaet] apploSins igyeid), 5.18

§E éﬁé@e 65l %@rﬁ'ﬂnﬂ’lﬁ% lﬁgl% %{é@g‘ﬁ)\ g%aﬁﬁy(ﬁ B RN Rt NN 1%

SaHOBTBEG e o £SOl b K ETONBTHB- M L SR AT0

(MELmpltélity TBre2angpouRrds abrieresentnventiors ade uselIk interglia,

g, Bl 28 by B UL EER Btk SRS, M Dk,

TiezH),AL8B-8, aHd €BKE,8HB94.15 (s, 2H), 1.20 (t, 3H). MS (ES+): 435 (M +
Na). Retention time: 13.03 min (gradient elution 10%-95% acetonitrile:water (0.1%
trifluoroacetic acid) at 1.6 mL/min on a Zorbax RX-C8 4.6 by 150mm column). The
second product eluted was identified as the bis adduct Example 192B. NMR (d¢-
DMSO): 8.3 (d, 1H), 8.06 (s, 1H), 7.96 (d, 1H), 7.72 (d, 1H), 7.45 (dd, 1H), 7.27
(dd, 1H), 7.20 (br s, 1H), 6.95 (dd, 1H), 5.6 (s, 2H), 5.42 (s, 2H), 5.35 (s, 2H), 4.25
(s, 2H), 4.18 (q, 2H), 3.75 (q, 2H), 1.2 (m, 6H). 2 mg. MS (ES+): 521 (M + Na).

Example 193. Prepared by the method described for Example 192 from
bromoacetonitrile: NMR (dg-DMSO): 11.85 (s, 1H), 9.3 (d, 1H), 8.48 (s, 1H), 7.95
(d, 1H), 7.58 (d, 1H), 7.4 (m, 2H), 7.2 (dd, 1H), 7.1 (d, 1H), 5.2 (s, 2H), 4.85 (s,
2H), 4.18 (s, 2H). MS (ES +): 366 (M+1).

Example 194. Example 192 (10 mg, 24 pmol) in 10 mL dry tetrahydrofuran was
treated with lithium borohydride (0.5 mL of a 2.0 M solution in tetrahydrofuran, 1.0

mmol) and heated at 40°C for 72 h. 1 mL water was then added and the solution
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CEPH-2719 (CP334) Various compounds of the present invention show
enhanced pharmaceutical properties over those disclosed in the art and
improved pharmacokinetic properties in mammals. The compounds of the
present invention show enhanced pharmaceutical properties over those
disclosed in the art, including increased MLK and DLK dual inhibition activity,
or tnereaseetMEGFR and Tie-2 dual inhibition activity, along with improved
pharmacokinetic properties in mammals. In one embodiment, the present
invention provides a method for treating or preventing diseases and

disraepsceifeteds tHs<E Rt hErsh liviTch! dBbhbe andiernfsittelstly to
a sihiesiommpeadtof shehittaatmenbREPISHRNTP B & therapaHicaly neliactive

amount of a compound of the present inyention. In an additional embodiment,
R O O BB e O R T Kinae activy
comprtigitod; geblddingthaoe mopdiond 3o the e sentolidvetidn(idz-BvVampunit.8

sufficient tpr in tive {nhibitign, RaHi rly,inhjRiti rk waplies
D I eles TR e R RS ol

utility in, for exam iseases of t

beRlgh pPadttel Rypbfdiésiatiad Welbastibriie @eatieht df ninflEnAtion,

sugippsvievrglogicad igflgmynation and chronic arthritis inflammation. In a
preferred embodiment, the trk kinase receptor is trk A. The majority of

cancers have an absolute requirement for angiogenesis, the process by
whithamplw 1SI60thisassepeare vasmedarthéymiastpdiehti @sogiedgoidE eytpkine is
vaseylar andothstial erowtiaGlon ez ) and there hasbeg ‘«%@ gL}
resgarcﬁl?lntg t (§ (‘Lie\%rlopmeﬁ(‘ts1 (GJC?BVEG ,/\%ég% rllﬁ’e%togri(s\’/EgF?? S(HJ‘ Eﬁ

antagbivlstdD Recedibr i rosie(kinbile (RTK) Mhitidid &dily hdve Bibad.7
SPGLUNHENFIHAMOD IRACHNIBY (i} PBliHNESith adMancerh prestreajed preast and

colorectal carcinoma and Kaﬁposrs sarcoma. Potentially these agents may

play EHaRPiRethe e atvdfits?din ALl (adjuvant) and advanced cancer.

The importance of angiogenesis for the progressive growth and viability of

solid mark)ls ’ﬁ%"(?-%f‘?'ﬁ?@%ﬁe ia%e\;%isﬁg'ed%%g 3u99Sat AL Javglvement of
angiogenesis in the pat%op ysiology 0 emato ogic ma?hgnanmes as well.

Re¢esaticdinnBrempiod YapoRER (AckdSEN:ahfogehdsi8 AT de1H), 8.48 (s,
1H), 7.98 (d, 1H), 7.60 (d, 1H), 7.45 (dd, 1H), 7.30 (s, 1H), 7.25 (m, 1H), 7.05 (dd,
1H), 6.10 (m, 1H), 5.4 (dd, 1H), 5.3 (dd, 1H), 4.95 (s, 2H), 4.7 (d, 2H), 4.18 (s, 2H).
MS (ES+): 367 (M+1). Intermediate O-allyl_ (20 mg, 55 umol), osmium tetroxide
(0.1 mL of a 25 mg/mL solution in carbon tetrachloride), N-methylmorpholine-N-
oxide (50 mg) were combined in 10 mL tetrahydrofuran to which was added 0.1 mL
water. The mixture was stirred in the dark for 48 h. The mixture was concentrated
onto 0.6 g silica and applied to a bed of silica. Medium pressure liquid
chromatography eluting with 5% methanol:dichloromethane afforded 23 mg of a
yellow solid. NMR (ds DMSO): 11.8 (s, 1H), 9.23 (d, 1H), 8.43 (s, 1H), 7.92 (d,
1H), 7.55 (d, 1H), 7.40 (dd, 1H), 7.25 (s, 1H), 7.22 (m, 1H), 6.95 (d, 1H), 4.95 (d,
1H), 4.88 (s, 2H), 7.70 (dd, 1H), 4.10 (s, 2H), 4.05 (d, 1H), 3.7-3.95 (m, 4H). MS
(ES+): 401 (M+1).
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90 CEPH-2719 (CP334) bone marrow of patients with acute myeloid
leukemia (AML) and normalization of bone marrow microvessel density
when patients achieved a complete remission (CR) after induction
chemotherapy. Tumor angiogenesis depends on the expression of specific
mediators that initiate a cascade of events leading to the formation of new
micreayvesselsssAmong these, VEGF (vascular endothelial growth factor), FGF
(fibroblast growth factor) play a pivotal role in the induction of
neovascularization in solid tumors. These cytokines stimulate migration and
proliferation of endothelial cells and induce angiogenesis in vivo. Recent
datashggesian) Etaoy [etenfor 1 ResaIMediatarsiimbemetalagic 409,
malignancies as well. Isolated AML blasts overexpress VEGF and VEGF
recOPtEPRIFHHIED tRBAMEERNHEEE RIS H Gk vEg ) c4FTe SRR e ghowth of
leukerigy Hasisnidanmiuivesns andiparaaijRemaniarseatergforer 5 d. The
”e‘s)MaﬁcH'%5'5‘5‘55%%&%%&‘%9%83%”'Cs,’lﬁ‘gdé%‘&{s’ B tBté’{)%&%%BceaPﬁ*%H%%g
targe?s for anti-angiogenic and anti-leu emic treatment strategies. Thus, in
otheesamedsmich ehmanatezprdsennmeengio gpdovitEsma méiod for treating or

PreNaRtng: AOMIRGSRIG AISATIRIS WHaTE FECHR KiNase. aclvty £avtiyies to
pathological conditions, the method com{)rlsm providing a compound of the

prelslezﬁ)t iEmtiSt i dahtAnfothisstfficiet {9 rBult it VAl dhddthelial
gronetly fecter peDepies (heaing eontactEd) wiknar efgctive (o Ribiay ansaunt of
th d..Inhibition of V/ implies utility in, for example, angiogenic
di:%)%gtreﬂsggs@hggéggﬁér%ﬂ s%%fg@%ﬁ% endometriosis, macular
degeneration, retinopathy, diabetic retinopathy, psoriasis,

he@?a%féb!§§.t%@e1ﬁ>§i%&h?&%}%l%ﬂ%%ﬁ%?ﬁﬁ% ERRGEEFAFLT3, @
member of the receptor tyrosine kinase (RF;Q? class lll, is preferentially
exfPeelyion iy danad aranpdHhrblosidior] Ur meuteerhyemhinad ikt
(AMIN-anskBylingagamrieuial lyimphocyticdrukersinfAb h) qalsikadditign to
hemato 'Pi tif stter%%ells, rain, Hlacelint an Iia/ef. ,?\n inﬁr%ction of FLT3
and’its igand has been“shown to Play an important fofe in‘the strvival,

prolifeidtonmstdedifferemtifioneof gradionty o2k herthatopdititooetisthutealso
le%&mgd%%oximately 5 mg of the polar desired. NMR (d-DMSO): 12.1 (brs,
1H), 9.55 (d, 1H), 8.45-8.52 (m, 2H), 7.72 (d, 1H), 7.65 (dd, 1H), 7.35-7.5 (m, 2H),
7.15 (d, 1H), 5.75 (s, 2H), 5.18 (s, 2H), 4.15-4.35 (m, 4H), 2.70 (m, 1H), 2.55 (s,
6H), 2.50 (m, 1H). MS (ES+): m/e 428 (M+1).

Example 199. This compound was prepared by the same procedure as Example 198

using morpholine: MS (ES+): m/e 470 (M+1).

Utility
The compounds of the present invention are useful, inter alia, as therapeutic
agents. Particularly, the compounds are useful for kinase inhibition, such as, for

example, trk, VEGFR, PDGFR, PKC, MLK, DLK, Tie-2, FLT-3, and CDK1-6.
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Mutations of the FLT3 gene was first reported as an internal tandem
duplication 91 CEPH-2719 (CP334) (ITD) of the juxtamembrane (JM)
domain-coding sequence, subsequently as a missense mutation of D835
within a kinase domain. ITD- and D835-mutations are essentially found in
AML and their frequencies are approximately 20 and 6% of adults with AML,
respeactively:sbhus, mutation of the FLT3 gene is so far the most frequent
genetic alteration reported to be involved in AML. Several large-scale studies
in well-documented patients published to date have demonstrated that ITD-
mUYAHISHSi SRRl a5Ssoratesatints TEIgRSB T S it e bPPedrasrElFsis. An
ir}?ﬂiﬁ&ﬁ@@%ﬂﬂﬁ@e@iﬁl@@@&ﬂ%% Kinpssh : have %ﬁﬁﬂw&ﬂ{d . ination Bhéﬁ@ﬁig@ent
of leukemia, The present invention provides a.method for treating disorders
cht a4y By re¥BBALIdRA é@?dpeﬁinf’??’ﬁﬁfbcmﬁ O¥&HIBERDd comprising
prgphigimgcautionh paprdied oive fhresdntlnwentichei aramalmbug irsusfisie MEd
resyls ¥y thenhihiin.of ELTR, RiAsletderved groyinripcion (PRGRyas
one of the first polypeptide growth factors identified that signals through a
ceRSictlapeosife kiprased evsprsioKIPENG FLRp ties fidbfaEWarious cellular

functionsiinghding @R, (REQHRERLIPR endbA SHileas N AR SHNCEHRBB or
several related gene%?éqéve ﬁeen identified constituting a, fa@%y of ligands
(priF S E RS SUHE i LENATE (RIS PS EE D ER RIPRY S hd
beta)nifisdeite, t° DGBjexpressibof kash beenmshowpriey entivum|dergfediffetiynt

solid-tumars, from gli [ 2 inomas. hi these various
tun‘%%b:%%@lt u%tﬁg%?gglﬁ%ﬁmﬁ%g) Fl%i%g%qéﬁ%ﬁggn vary f:om aut\(/)crli nl(Je

stimulatidp o ediderad singpdintentothsdressubEsparadHne daser aretientsior
invaivingRdifieMStemapashYen 2pLIERRas mbaUsd kY aldiaesl
embodiments, the present invention provides a method for treating or
préVETRING HSOrBPYTL RS P FR LB LR HBREL o pABIEE R al
condittotis therknetplog cohpiisifig epampttintisaasanpdigndosfahaeyetesent

invention in, A0 Amentsuficient ig resylkin (he plateler ferivad grpyyth factor

eni QS ¢ F
receptor being contacte%q\]/?nt an e¥ egglve N |‘(\),|tory amount of the
comnpoumdtipthibitors o RDICHERinfiamatiina ¢bfonic arthritis inflammation.

In a preferred embodiment, the trk kinase receptor is trk A.

The majority of cancers have an absolute requirement for angiogenesis,
the process by which new blood vessels are formed. The most potent angiogenic
cytokine is vascular endothelial growth factor (VEGF) and there has been substantial
research into the development of VEGF/VEGF receptor (VEGFR) antagonists.
Receptor tyrosine kinase (RTK) inhibitors could have broad spectrum antitumor
activity in patients with advanced pre-treated breast and colorectal carcinoma and
Kaposi's sarcoma. Potentially these agents may play a role in the treatment of both
early (adjuvant) and advanced cancer. The importance of angiogenesis for the
progressive growth and viability of solid tumors is well established. Emerging data
suggest an involvement of angiogenesis in the pathophysiology of hematologic

malignancies as well. Recently, authors have reported increased angiogenesis in the

9 °



example, various forms of neoplasia, rheumatoid arthritis, chronic arthritis,
pulmonary fibrosis, myelofibrosis, abnormal wound healing, diseases with 92
CEPH-2719 (CP334) cardiovascular end points, such as atherosclerosis,
restenosis, post-angioplasty restenosis, and the like. In further embodiments,
the present invention provides a method for treating or preventing disorders
whese-Mbkraativity contributes to pathological conditions, such as those
listed above, wherein the method comprises providing a compound of the
present invention in an amount sufficient to result in the MLK receptor being
coRPAGtBTOTth oA B RattvVEN ARIERBIL i deHtesT tHe Minmprt prrmptBsitio Al of
MLgsrRlgs Witirie Qi axamplende pns-al GRARSENMNEIR kS RIYorR

pathological. rqle as well as in neurglogical disorders. hi stjll other :
oo G 4B SRRl BRVIBE S RHSEERSE et arSERers
chafapteifrendiyathe tbemantactivibadf dfepbicsfrationg éspersivatosl s ibe

m ris| idin f jon. Hy-an
P B e

witiBiebEreEiE R e MYEelimindheradsshepalingo YAsedaszation

prefessad @mbedmmentsy thaRetiviluphdhe drophl G la g iresRen Ve asliR sl
ChAT activity. Fibroblast growth factor rec%ptors (FGFR) are members of a

farfifly* SP DRSS SRELS LRI ESIZEY By S Vatisty SECe PR SR beRhig erer
pratessasdiftoeibh hporio beiehepiment endsivddulidssedesMEGERhave been

ceRgietinme andmalqnangels AR He VoML SHRIIBRRL PYE'S

that include mitogenic and angiogenic activity with a consequent crucial role
in eemditedhsaiandnodhnkgave g enarrgtaetiva s Rpdripg Msetion

patwaRYsHRERRBLOMRIS AL AfibiaRiastrawbhsfactons £ith banthggrasan

sulfate (HS) proteoglycans to form a biologically fundamental ternar
coMRER B AT BHIRLLE W USrAETRY, TERBitBrSTatR o Dbtk theher
signabiodjeassatie phreughediecpiotetactiorthithférEGeRicootgrhaveng
ANy angI0geNasIF ANdFURSeALe ATNIVMET AFUNIN RERINAl (g, Present

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
VEGEFR implies utility in, for example, angiogenic disorders such as cancer of solid
tumors, endometriosis, macular degeneration, retinopathy, diabetic retinopathy,
psoriasis, hemangioblastoma, as well as other ocular diseases and cancers.

FLT3, a member of the receptor tyrosine kinase (RTK) class II1, is
preferentially expressed on the surface of a high proportion of acute myeloid
leukemia (AML) and B-lineage acute lymphocytic leukemia (ALL) cells in addition
to hematopoietic stem cells, brain, placenta and liver. An interaction of FLT3 and
its ligand has been shown to play an important role in the survival, proliferation and
differentiation of not only normal hematopoetic cells but also leukemia cells.

Mutations of the FLT3 gene was first reported as an internal tandem duplication
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invention provides a method for treating disorders characterized by the
aberrant activity of FGF responsive cells, the method comprising providing a
compound of 93 CEPH-2719 (CP334) the present invention in an amount
sufficient to result in the FGFR being contacted with an effective activity
inducing amount of the compound. The compounds of the present invention
canealso haveypositive effects on the function and survival of trophic factor
responsive cells by promoting the survival of neurons. With respect to the
survival of a cholinergic neuron, for example, the compound may preserve

theldivRidhe wcemsirargic (N ko poptiagiss etnssksupsepmy tdié to, e.g.,
injhlﬁli}éséhQéSﬁ@t&g&MTde ?nﬁtﬂ_ﬁ@ﬁlﬂﬁé@éiﬁlﬁr@(ﬁﬂ.?m PRBHIAMMHAWIRSHON) )
whnen cQ ed I0 a olinergic neuronal population.not present Iith suc
T i o B B o e o T A okt of
fgruchithsatitia m,tkmp@qmm@mmpuﬂatmmh\zmy gﬂm@molﬁag id@lmost
disprders l%%%e%ﬂaaﬁ?e%%%%gp% Jayenalsr! YillhA‘i\biL?‘@eQé{Je{iQaﬂéuk‘src%?e y

:
functi nafy compromised, undergoing axon3 degeneration, at fisk of dying,

etctrhesia nellreerageniadnvecaisentiahehe drdhdsesiimnseteditharéT Hot

limit@ehten NZH6IHRS8:dISRRSEN MM RN M ISR RIS L6eBo ANV RRHEor
lateral sclergﬁﬁ_));rParkinson'.s disease; cerebrovascular disorders (e.g.,

strOREP R thid) [ HRGRG A% HeXE 4R AR B Ra RSB hSy  Hilittiple
scl€ho gisspariphatain pewridpashieshint fadingtilig éticdesriopatiyiaddy

che %Hs&%‘@ééé@&‘fﬁ%‘% B Eﬁ?ﬁf al, NEUHRRAIRY AR &%R‘%Qn%ﬁ&g&%@hnd of
neur pat Y, disorders induce yexutatory amino a IdS; a Isoraers
asucpateniitreebort Usaharorpledbicenidonpswé e dhenehibitém of Bbldal cord.
hi other prgfiersedegaoginants:thertsom QR OHthe PressyRygation are

useful for treating or. preventing multiple myeloma and leukemias including,
DU ERBLTFHE 0 AU TRy e n LR A T RHE RS BB B
leulpdriB;Rycuteinyinphacidic tellldamia)candschebmiin gyumpintbcyiidifetakiemia. hi
additionglembediments 415 RISEENM SANPANIIR RIS ARALR RN the
constituting a family of ligands (primarily PDGF A and B) and their cognate
receptors (PDGF-R alpha and beta). To date, PDGF expression has been shown in a
number of different solid tumors, from glioblastomas to prostate carcinomas. In
these various tumor types, the biologic role of PDGF signaling can vary from
autocrine stimulation of cancer cell growth to more subtle paracrine interactions
involving adjacent stroma and even angiogenesis. Thus, in additional embodiments,
the present invention provides a method for treating or preventing disorders where
PDGFR activity contributes to pathological conditions, the method comprising
providing a compound of the present invention in an amount sufficient to result in
the platelet derived growth factor receptor being contacted with an effective
inhibitory amount of the compound. Inhibition of PDGFR implies utility in, for
example, various forms of neoplasia, rheumatoid arthritis, chronic arthritis,

pulmonary fibrosis, myelofibrosis, abnormal wound healing, diseases with

92 °



treatment of disorders associated with decreased ChAT activity or the death,
injury to spinal cord motoneurons, and also have utility in, for example,
diseases associated 94 ' CEPH-2719 (CP334) with apoptotic cell death of
the central and peripheral nervous system, immune system and in
inflammatory diseases. ChAT catalyzes the synthesis of the neurotransmitter
acetyicholingssand it is considered an enzymatic marker for a functional
cholinergic neuron. A functional neuron is also capable of survival. Neuron
survival is assayed by quantification of the specific uptake and enzymatic
cofekigNsicalaa A pdns,, Salcrs At g ivih genenPsisPostrangialsinds
desgribrdisharemanay, also find utility in the treatment of disease states
involving malij ant cell proliferation, such as many cancers. The compounds
of the preSEAVTGERRBAICE PP R PEHAT S LUTSATEAT Btiviies
whiclatfircbutitityeirtiagudisaticshelsttingd, Knciuding dotthuresearath doglcal
thagpalic ARAAS- AR Fene lRiesaiarion. anduarahiel fomi he

range of utilities for which these compounds can be characterized, the

actioiipeuist ehe prAHLHISSthiE pReseiinirdAEIGAt arc et e HsrdIhK
?eg&répﬁﬁd wgﬁg)ugﬁvsa_éténi \k?m QHL@_!?%%M%RH@ AGtbRY hﬁv-tcﬁé‘f&%l h_lts)zﬁ_lﬁhe f
unction and/or survival of trophic factor responsive cells C. Inhibition o
inf %ﬁ%?fbﬂf?la\@%&?ﬁéﬁsr&%%&eg’tfxﬁ{ﬂ%ﬁtig‘ﬁ“&?% W&?SWH‘?&%%%&%‘W

withfayipdoprallferatisevsthie sn Eeurolvlitidnisbdiewelopmentally programmed
B s (s
MLFeRtingdieprdsehaaciansition hPHSRR Ritixds MBMIdhIaRIGTesHPRtieed
trk Rfis Gl Edd SltR3R¢ hRResRB AR E KEHO BHRIERNA O8dRk dYFosINe
kinase inhibition assays. Effect on _ .
amount sufficient to résult in the trophic factor cell receptor being contacted with an
effective activity inducing amount of the compound. In certain preferred
embodiments, the activity of the trophic factor responsive cells is ChAT activity.
Fibroblast growth factor receptors (FGFR) are members of a family of
polypeptides synthesized by a variety of cell types during the processes of
embryonic development and in adult tissues. FGFR have been detected in normal
and malignant cells and are involved in biological events that include mitogenic and
angiogenic activity with a consequent crucial role in cell differentiation and
development. To activate signal transduction pathways, FGFR are coupled to
fibroblast growth factors (FGF) and heparan sulfate (HS) proteoglycans to form a
biologically fundamental ternary complex. Based on these considerations, inhibitors
able to block the signaling cascade through a direct interaction with FGFR could
have antiangiogenesis and subsequent antitumor activity. Accordingly, the present

invention provides a method for treating disorders characterized by the aberrant

activity of FGF responsive cells, the method comprising providing a compound of



the function and/or survival of trophic factor responsive cells, e.g., cells of a
neuronal lineage, can be established using any of the following assays: (1)
cultured spinal cord choline acetyltransferase ("ChAT") assay; (2) cultured
dorsal root ganglion ("DRG") neurite extension assay; (3) cultured basal
forebrain neuron ('BFN") ChAT activity assay. Inhibition of
inflamimationsassociated response can be established using an indoleamine
2,3-dioxygenase ("IDO") mRNA assay. Inhibition of cell growth associated
with hyperproliferative states can be determined by measuring the growth of
celiPFrisesettiftereisondnen daRtATGse e frekasdef PFEshatescantasted

Inhikiian afdevelapmenialic pogiRmmedipeiapyren death can be

assessed in ovo using embryonic chick somatic motoneurons, which cells
undergo naturally occurring death between embryonic days 6 and 10, and
analyzindl'inkibitponmoif stidie patsmaliyeodaniag bl beathcasimediatediththe
co : ' rein. iphjbiti f ' Vi

el et R TR Sl
thentaiwing B seppsct RIGRROYAIDT 8 S IRESSIE IV DRIPIhiBITISRARBSajhPK C
Actiyibpdaribition AsSIY tkAuhvtastte Kioase Actvifbiahielianos aamsK ig-2
Inhjbjtion Assay CDK1-6 Inhibition Assay Inhjbition of NGF-stimulated tr
phO¥PESARIRA fr PINROR LTS EPSHARBr PIBTRRH B8 RUBY PRI B tor
Regeptess(B) Ghdr cintyphitid moasdayikegésaciption pdasdsaysibigirmayddeited
in i ith invention ar t forth.below. re.not
A N e S
diskreinienl s thaEthpnpr4grebraaaidibition of trkA Tyrosine Kinase

Activity A variety of neurological disorders are characterized by neuronal cells which
are dying, injured, functionally compromised, undergoing axonal degeneration, at
risk of dying, etc. These neurodegenerative diseases and disorders include, but are
not limited to, Alzheimer’s disease; motor neuron disorders (e.g. amyotrophic lateral
sclerosis); Parkinson’s disease; cerebrovascular disorders (e.g., stroke, ischemia);
Huntington’s disease; AIDS dementia; epilepsy; multiple sclerosis; peripheral
neuropathies including diabetic neuropathy and chemotherapy induced peripheral
neuropathy, AID related peripheral neuropathy; disorders induced by excitatory
amino acids; and disorders associated with concussive or penetrating injuries of the
brain or spinal cord.

In other preferred embodiments, the compounds of the present invention are
useful for treating or preventing multiple myeloma and leukemias including, but not
limited to, acute myelogenous leukemia, chronic myelogenous leukemia, acute
lymphocytic leukemia, and chronic lymphocytic leukemia.

In additional embodiments, the present compounds are also useful in the
treatment of disorders associated with decreased ChAT activity or the death, injury

to spinal cord motoneurons, and also have utility in, for example, diseases associated



Selected compounds of the present invention were tested for their ability to
inhibit the kinase activity of baculovirus-expressed human trkA cytoplasmic
domain using an ELISA-based assay as previously described (Angeles et
al., Anal. Biochem. 236: 49-55, 1996). Briefly, the 96-well microtiter plate
was coated with substrate solution (recombinant human phospholipase C-
yl/ghatativaneS-transferase fusion protein (Rotin et al., EMBO J., 11:
559-567, 1992). Inhibition studies were performed in 100 pl assay mixtures
containing 50 mM Hepes, pH 7.4, 40M ATP, 10 mM MnC12, 0.1% BSA, 2%
DM appiiofisrisli s edh eE Hie £abis! sl PRV PEE SRS HB Rated by

ad@%@%ﬂq%hif'iﬁﬁiﬂfﬂ%ﬁﬁﬁa@d}? azl.iea/y&d mlnrﬁ@ﬁa%zggéii slylﬂ'tﬁéﬂg%ﬁﬂhyc- And
antibody to phosphotyrosine (UBI) was then ed, followe secondary
e S A e S T
IgGu(BimRhdiolitregactinityrof Ahipoiona eanyms wWascapebkuredimiaran

amplifi i a ' ) initl ; | ising
e o T B e
Theowsriehabtidredsas rezlgradiN bovdimrgpitiaRnst Kihasenpaivity isyateered

to asrerheesy ARBiRitiPNAtMaseulERdeUTRliGerontl mesten Reeapiaht
Ki\r}e%}fe Af;%it / 97 CEPH-2719 (CP334) Selected compounds of the present
invehtidn

PR S ThE T HEPHRRChibitory effects on the kinase activity of
baculovirliseexopipsseti MHEGShHracepioren{inmancikdorRyvE@GRR2) kinase
domai ing t cedure. I for th j .
L R e e L S
pH EeardDApIRTAPCUE RNV NCY1 225, QEA BB A a0R, BIM SOPrégidh oy Atiling
copgeRtations atitRNitok W afransigHardeR ke wimsitrorated Rlafases

VEGER kinase was added and the reaction was allowed to proceed for 15
mif" S mPOBKteetils BT SPIRBRAREE Brsanetibat st dsi pilia by
addition of anti- phosphotyrosine antibody (UBI). A secondary

enzyme-conjugated .antibody was.. delivered to capture the
A ﬁﬁ% fo E’?_Xéyi/l}%lg Célglr’{?]plex. The activity

antibody-phosphorylate
B. Effect on the function and/or survival of trophic factor responsive
cells
C. Inhibition of inflammation-associated responses
D. Inhibition of cell growth associated with hyperproliferative states
E. Inhibition of developmentally programmed motoneuron death

Inhibition of enzymatic activity can be determined using, for example,
VEGEFR inhibition (e.g., VEGFR2 inhibition), MLK inhibition (e.g., MLK1, MLK2
or MLK3 inhibition), PDGFR kinase inhibition, NGF-stimulated trk
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of the bound enzyme was measured via an amplified detection system
(Gibco-BRL). Inhibition data were analyzed using the sigmoidal
dose-response (variable slope) equation in GraphPad Prism. 98
CEPH-2719 (CP334) Inhibition of Mixed Lineage Kinase-1 Activity The
kinase activity of MLK1 was assessed using the Millipore Multiscreen TCA
"incphateiformat as described for protein kinase C (Pitt & Lee, J. Biomol.
Screening, 1: 47-51, 1996). Briefly, each 50-pl assay mixture contained 20
mM Hepes, pH 7.0, 1 mM EGTA, 10 mM MgC12, 1 mM DTT, 25 mM (3
gmfé-‘rwé)ﬁaé@qiﬁte?lé@ P batrem, oy, ik tyeqsg'%?s_ipﬂm#}ibﬁi% BYLs: 5T
myglifuRaRie MORIRL R 6T dobd) (2% RVpaRivk BM Ot lestaqpppund, and

1 pg/ml of baculoviral GST-MLK1nD. Samples e incubated for 15 min at
SRR R TS SRR DU RIS e S FeA s dcired

proteins wet ehallowed tdtrpneipiateha BO) asiayat(2Cuneqlates voere then
wa ithdee-c % . S i intilladi ' ded,
o B e B

usingthe Wandcectnicrsseta 1asbitmn gSindlamamitionismginese ggponse can

CERRs#bkshEE B3t DHadlbausine Zippey BeaknaBingssrAssayssompounds
were tested f r\iueira ility to, inhijbit khe kinase activity of recombinant .
baltiviiat ﬂﬁ?ﬁ $BY I AR th SYRHRLE FEHART RIS FRbEme-t TP
Actiyitycasasinp dasgr@ckhin 88AHvadk biliorabitusoghlates (CEX#46Q3TR)casing a
time-resal u G inElmer lication Not

B R R R o

(Mbertsetsed IOvOpgingcetbrreteratich Wz OERifiterTs. bifidreelsaline

(TBR)ee8ahRA1As8aYr O 0EaIR B LM DAIRS dRH 6 i 15 MYMaGhe,
0.1 mm Na3yO4, 1 mM DTT,5 mM EGTA, 25 mM (3-glycerophospgate,

0 f%lglgﬂ’l 3%%%%1%%&%%0611 death’as mediateéd By the compounds

disclosed herein.

The inhibition of enzymatic activity by the compounds of the present
invention can be determined using, for example, the following assays:

VEGFR Inhibition Assay

MLK Inhibition Assay

PKC Activity Inhibition Assay

trkA Tyrosine Kinase Activity Inhibition Assay

Tie-2 Inhibition Assay

CDK1-6 Inhibition Assay

Inhibition of NGF-stimulated trk phosphorylation in a whole cell preparation

Platelet Derived Growth Factor Receptor (PDGFR) inhibition assay

A description of assays that may be used in connection with the present
invention are set forth below. They are not intended, nor are they to be construed, as

limiting the scope of the disclosure.
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DMSO. Reactions were started by the addition of 10 ng/ml GST-hDLKKD2z.
For 1C50 determinations, a 10-point dose response curve was generated for
each compound. Plates were incubated at 37C for 30 minutes, and the
reactions stopped by the addition of 100 mM EDTA. Product was detected
using Europium-labeled anti-phosphothreonine (Wallac#AD0093; diluted
1:10600:inc3%BSA/T-TBS). Following overnight capture at 4C, 50 pl
enhancement solution (Wallac #1244- 105) was added and the plate gently
agitated for 5 min. The fluorescence of the resulting solution was then

measuredMECMET R rEsiIvea HiiesteH¥EY TRF) mode in the Multilabel

Reader (Iymgtre% MfaqﬁJG Lﬁs(ﬂsétzt@hd %&g@gvﬁsim%@e&%&é&%emmmb data
was apalyzed using GraphPad PRISM. See a|so Merriit, S.E., Mata, M., .
T e VS ey T P L o e e
Kinase L KLIifilzbs d K$€Tyann graotohbi§kidsas isdlisirgttes &t BioA@hdmcliend,

LO296-30202: Tl 21IRSITE BINASE AseanCRMBUDYS e ipsiadfar their

ability to inhibit the kinase activity of recombinant baculoviral human
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Eor SeiiAReEeS AL AMBOE)1 A 35welh plpte ianmabd MafcERE:2719

Clgt{334) was used for single-point screening while IC50s were performed on
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substrate solution (recombjnant huma - -y; Rotin et al. In
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kinase r%actlon was allowed tElo plroceed at.37C Egj)r 2}(1)Prr(1iirllu,tes. H;e detection
antilsoWys | fosrsspense (variable slope) equation n GraphPad Prism.” The

concentration that resulted in 50% inhibition of kinase activity is referred to as

“ICSO”.

Inhibition of VVascular Endothelial Growth Factor Receptor Kinase Activity
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phosphotyrosine (PT66) antibody (Wallac #AD0041), was added at 1:2000
diluted in block buffer [3% BSA in TBS with 0.05% Tween-20 (TBST)]. After
one-hour incubation at 37C, 50 pl of enhancement solution (Wallac
#1244-105) was added and the plate was gently agitated. The fluorescence
of the resulting solution was then measured using the time-resolved
flueraseence:pl RF) mode in the Multilabel Reader (Victor2 Model #
1420-018 or Envision Model # 2100). Inhibition data were analyzed using
ActivityBase and IC50 curves were generated using XLFit. The cited
referencesBréca sTEMOWEIs Of AlsguRssntin SNt FRIE, anpage &of, thein |
Huﬁﬁﬁﬁﬁog eklfeo%t@ﬁ ARNGnae Mlvﬁﬁﬁmcﬂeﬂuﬂ%x@i@éﬂq‘eE@F RecthRS6)

eSS YIS Ssayies i oshe Kiese sl e
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of the present invention can be administered any means that results in

the €omeleedsirtiof rietivkoayast Wit unevarrasogplighed betoditianios ansidy of
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means available for use in conjunction pharmaceuticals, either as

.no(i@l&i%ﬂ%Fabf@fﬁ.@a@ém%%rnhommh&WM%ﬁépm&éM%fa@éhts

suréh tﬁ@ biRnexamale was aleasies: va@nQ@ﬁBnﬁem daQbithes PIRset by SIRIoN
ferarjl%ﬁadmlmst red in therapeutically effective amounts for the

tre H% e dise RS %ﬁf&s‘éﬂ%gf SRS ST RBAI O Y 4bS;ECP need
thergofioh theéiapbbiit@liyreffective amount can be readily determined by the
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attending diagnostician, as one skilled in the art, by the use of conventional
techniques. The effective dose will vary depending upon a number of factors,
including the type and extent of progression of the disease or disorder, the
overall health status of the particular patient, the relative biological efficacy of
the compound selected, the formulation of the active agent with appropriate
excipientscrand the route of administration. Typically, the compounds are
administered at lower dosage levels, with a gradual increase until the
desired effect is achieved. Typical dose ranges are from about 0.01 mg/kg to
about 100 mg/kg of body weight per day, with a preferred dose from about

0.0k mmatken tor Mixeg/kih&ideadinaweiahtipgtyday. A preferred daily dose for
adult humans includes about 25, 50, 100 and 200 dan ivalent
ot im O HENEATON o E ET CILREE R B Thore
unif dasenfpims’. foheaumitddesed Mges froimiairaaiCl(Rit &bbert, S0Bionwpl.
admini one to four times a da ferably from about 10 mg to_about
b, R e A S Rt
doskpen @ial.OnitdbEEGT dné&lthatl iy pEbessaly I dchiavdiBblood serum

level of about,0.05 ina supje r y gpout 1 to 2Q.
e Sl n 8 RUED AREL o 20 B SO b
méhatie forinidiBd #ito] phaktddsital shopositiomspoynddmikiuneg/ withfone
or more phar ically acceptable excinients,. The excipi selected
o B TS G e
phegeniagevticalopredtioeadindeee Atid $ 0forTédampl hd praansingtoallTed to

50_}&9&&%’&%@%%3 AT POTHAGY EON e PERIRLw fin Re il 2 49ppigOtt
Williams & Wilkins: Philadelphia, PA, 2000. The compositions may be

formupRitatr fsieBirtonseakst ensdHedrafcbibs plpterevsetipboarsdrin syudidrate
fastordisspives prodifieduniagseingrisdistaingd velessadamsuiatiogs. Such
controlled- release, or extended-release compositions may utilize, for
exéﬁﬁigaﬂ%b%?%tgﬁble, biodegradable lactide polymers, lactide/glycolide
copolymers, polyoxyethylene- polyoxypropylene copolymers, or other solid or
semisolid polymeric matrices

99 °



known in the art. The compositions can be prepared for administration by oral
means; parenteral means, including intravenous, intramuscular, and
subcutaneous routes; topical or transdermal means; transmucosal means,
including rectal, vaginal, sublingual and buccal routes; ophthalmic means; or
inhalation means. Preferably the compositions are prepared for oral
administration, particularly in the form of tablets, capsules or syrups; for
parenteral administration, particularly in the form of liquid solutions,
suspensions or emulsions; for intranasal administration, particularly in the
forRH8t oG < PRAIBRRDPS, I8 48 or for topical administration, such
as creams, ointments, solutions, suspensions aerasols, powders and the like.
For oral StRtendtBRrefrstedaRsdeyi ﬁ?,‘lﬁ&}\‘?dépé]?légﬁslﬂf@é? #UBARSENd the
likeecamsianiainine balrmetenDie, iallowing: tiduenis: dofilleiasditudsestarch,
or celluloge;.binders such as migrocr lline cellulgse, gelati :
ORI oA Tt AP P S s SRR T snines

lubtieemesodurhfbiseskericirageditark sicarene\nplidares Sechlasclfididal
silippi ARKLAL L RYGEHF BINGI BORILSSHAN ABBUR RFRIT BACHNALN OfJiayaring

agents such as peppermint or cherry flavoring. Capsules may contain any of

ther afoesistEan1 02 0Cemip 719 boftesahyabiveioiBts, sl A9ay aditionally
coptRiR-g2m v Id Op JiguicCA TSN a2S,20 PANE RYIR5, AlYeel DiRe solid

oral dosage forms may have coatings of sugar, shellac, or enteric agents.

LictiY prépardnsny Rrgly s anbeielidfnl df agdeodEbrYik) Tuapasions,
SOIDNES, RIUHSIANSicBY EURRAVIXINS, Rhtiddl N AY R RIeSeHed Rs 3 Ar¥or

prq&:ﬁjc fPr recc%nstitutll%n thrt1 (i/vater or other suitable veh{clgefbeforﬁ:' use.
Such® fiqtid preparafions’may ‘ContaiR ‘Canventional adtitives $iéh as
sudacianis]. Plspendinnagents aeditskying agents, dilldnisasivaetespper
an an 't%‘é%ﬂﬁ‘%ié&gf‘fﬁo %ﬁ()?E@?ﬂ.pﬁégﬁ&a&é’s‘?éeﬁl@?dcu%ﬂ %‘E&g@ﬁﬂ%@?o be
administere parenterally. e pharmaceutical torms acceptable for
injettablepbetietniis, (Bfadirerigle08iedikited 1:10000 in 3%BSA/T-TBS).
Following overnight capture at 4°C, 50 pl enhancement solution (Wallac #1244-
105) was added and the plate gently agitated for 5 min. The fluorescence of the
resulting solution was then measured using the time-resolved fluorescence (TRF)
mode in the Multilabel Reader (Victor2 Model # 1420-018 or Envision Model #
2100). Inhibition data was analyzed using GraphPad PRISM. See also Merritt,
S.E., Mata, M., Nihalani, D., Zhu, C., Hu, X., and Holzman, L.B. (1999) The Mixed
Lineage Kinase DLK utilizes MKK7 and not MKK4 as Substrate. J. Biol. Chem.

274, 10195-10202.

Tie-2 Tyrosine Kinase Assay
Compounds were tested for their ability to inhibit the kinase activity of
recombinant baculoviral human Hise-Tie2 cytoplasmic domain using a modification

of the ELISA described for trkA (Angeles et al., 1996). A 384-well plate format
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agueous solutions, or suspensions. Aqueous carriers include mixtures of
alcohols and water, buffered media, and the like. Nonaqueous solvents
include alcohols and glycols, such as ethanol, and polyethylene glycols; oils,
such as vegetable oils; fatty acids and fatty acid esters, and the like. Other
components can be added including surfactants; such as
hydraxyprepyleellulose; isotonic agents, such as sodium chloride; fluid and
nutrient replenishers; electrolyte replenishers; agents which control the
release of the active compounds, such as aluminum monostearate, and

vaMee s Ee-i6 SiedsDoaH s EstifarAde A tsosuier RsTEBrdntatyebritenol;

buffersin@eG e dkentNE RRIEMRRIAISRARIPOSGAMRS BNcasesdr (Cat
ampules, disposable syringes or multiple dose vials. Other potentially useful

pafenteral'asfori ydat alseiiod Hhtreamt Shssrin sl ioR HEamYRARs-vinyl
acatatercapolyrerRRGGES, aLSIMALC PUMPS. fiktplaalak eTiBB)STR Jystems,
and liposomes. Other possible modes of administration i rmulations
o TR, IR o S, ABA SO P LS e
They i DB, 40 ueldUudnSibi) 2iSNEIRISIA] 010§ fBrSex ami?e) ng/ml Hiss-Tie2cp.
polyoxyethylene-9-laury}, ether, glycocholate and. deaxycholate, or oi
e RO e ek, SR R SN AP IA o SRl
applstiftiginBaalipe Phtaraicn¥ ) todivathube wriirsidefblesk ok A-point

OIRIERLs SR PRk 98k JoRIGRIY I ese M INAUAR RiENTIRASAMAES
petrolatum, 104 CEPH-2719 (CP334) lanolin, stearyl alcohol, polyethylene

oIy BrrmsacesshabiatidRs ARt it BnIerRlirRB Ay ettt Sichths
sogiurplaundssuiaesOratgelingwagrot:sDob4as, ragaceoth. Eooodiations
suitag{e I(otr) t@nfﬁ;rgﬂad%gistr%ti&&gﬁ% be rﬁs{afg (it Sy iscret

palChes, as in aTeServoir or microreservoir systém, ao%eﬁ,ive diffusion-
comtrotedosys tECo G rhafiinhdispersioselypen $yéidne. #Hdthiiltions fdddliccal
admIpRIBHR0 A, oL EXAITRIR RASIARR I RARTIER ARG SN IS
include a " flavored base, Such as sucrose or acacia, and other excipients

sudraggtyeseisiasehrannirerlves Siatasrnes (FeEthmadainiser-Miohlahel
prafesadly\nreseNedas yaodnseo SURRASH MG Withod Sohid hase d.cawies,

Su%ﬂa };Szg Ss()iggbkgﬁfri’t}%]agerggg Ilggol %greve?s were generated using XLFit. The cited
references are as follows:

1. Angeles, T. S., Steffler, C., Bartlett, B. A., Hudkins, R. L., Stephens,
R. M., Kaplan, D. R., and Dionne, C. A. (1996) Enzyme-linked
immunosorbent assay for trkA tyrosine kinase activity. Anal. Biochem. 236,
49-55.
2. Rotin, D., Margolis, B., Mohammadi, M., Daly, R.J., Daum, G., Li,
N., Fischer, E.H., Burgess, W.H., Ullrich, A., Schlessinger, J. (1992) SH2
domains prevent tyrosine dephosphorylation of the EGF receptor:
identification of Tyr992 as the high-affinity binding site for SH2 domains of

phospholipase C-y. EMBO J. 11, 559-567.
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salicylate. As those skilled in the art will appreciate, numerous modifications
and variations of the present invention are possible in light of the above
teachings. It is therefore understood that within the scope of the appended
claims, the invention may be practiced otherwise than as specifically
described herein, and the scope of the invention is intended to encompass
all suehyvariations. 105 CEPH-2719 (CP334) Claims 1. A compound of
Formulal: R1 AIB1N A2B2 tRIA R4AN QR6 | R2 wherein: ring A
together with the carbon atoms to which it is attached, is a 5- membered
aromatic ring in which from 1 to 2 carbon atoms may be replaced by nitrogen

atanasadyl atdrdZnaittisependently selected from H, H; and a group wherein
Aland A2 tolgether form a moiety selected frogﬂ =0; B1 and B2 are

independ%?‘ft LHES BRI ;Cé’ﬂ?i’%ua%ﬁ Féﬁ?téﬂvg?fbon@ﬁqgﬁether
forndrainiroéety setecteddnothat Gspiovideéd thatat o6 st anecofdine walrshdl and

Az.aag%%%]sﬁé‘gf%ig%rm%‘e%ﬁ} & e oRtorAlly SHRRIES.Aipd. wherein
sal optlonal substituents are
administered by any conventional means available for use in conjunction with

pharmaceuticals, either as individual therapeutic agents or in combination with other
therapeutic agents, such as, for example, analgesics. The compounds of the present
invention are preferably administered in therapeutically effective amounts for the
treatment of the diseases and disorders described herein to a subject in need thereof.

A therapeutically effective amount can be readily determined by the
attending diagnostician, as one skilled in the art, by the use of conventional
techniques. The effective dose will vary depending upon a number of factors,
including the type and extent of progression of the disease or disorder, the overall
health status of the particular patient, the relative biological efficacy of the
compound selected, the formulation of the active agent with appropriate excipients,
and the route of administration. Typically, the compounds are administered at lower
dosage levels, with a gradual increase until the desired effect is achieved.

Typical dose ranges are from about 0.01 mg/kg to about 100 mg/kg of body
weight per day, with a preferred dose from about 0.01 mg/kg to 10 mg/kg of body
weight per day. A preferred daily dose for adult humans includes about 25, 50, 100
and 200 mg, and an equivalent dose in a human child. The compounds may be
administered in one or more unit dose forms. The unit dose ranges from about 1 to
about 500 mg administered one to four times a day, preferably from about 10 mg to
about 300 mg, two times a day. In an alternate method of describing an effective
dose, an oral unit dose is one that is necessary to achieve a blood serum level of

about 0.05 to 20 ug/ml in a subject, and preferably about 1 to 20 ug/ml.
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one to three R10 groups; R2 is selected from H, C(=0)R2', C(=O)NR2cR2d,
SO2R2b, CO2R2", optionally substituted alkyl, optionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted cycloalkyl, and optionally
106 CEPH-2719 (CP334) substituted heterocycloalkyl, wherein said optional
substituents are one to three R10 groups; R2' is selected from optionally
substiteited-abkyl, optionally substituted aryl, OR2b, NR2CR2d,
(CH2)PNR2cR2d, and O(CH2)pNR 2cR 2d, wherein said optional
substituents are one to three R10 groups; R2b is selected from H and
optionally! 8¢ setRRBea Kb HeraThisatioptenabedapsttiehistare one to

thrg&&?ﬁ@ﬁ@@@g@%ﬁgmﬁ@ﬁa@mmh qﬁﬁgxpmgﬁe%]ﬁﬁm H and
optionally substitute , or together with the nitrogen tQ which they are
i R G R L M T v e
optidmalistigtituedtsaaderd pbaotires R groups; dstedhst oioe obRpleR4, RS,

ang 26| gﬁﬁ'%ﬁé%%i QB Af A -EB*h%%z;%%MS&%PAREQ;Ed.;
NRI1C(O)OR15; OC(=0)R20; OC(O)NR1IR20; O-(dlkylene)-R24;
Z|-tanpiheae WRDBmy feléilking: Rhdadsheig, Pom? 082 The coranestipmyray be

s Seriecram 0 (O, CLOMR NRILCO) NRTTCCONRI
is selected fr , y, C(=O)NR", ) =

o) -Sé‘j’Kf?ePP&IE@’L@E@%?W&tﬁ‘é’?ﬁaéé‘ﬁlc‘iaﬁ&]ﬁ’érﬁ‘glaélr‘&ﬁpsgﬁ‘ig ‘i%‘ffShSﬂy

Sulpdtisst¢eor withn dderde by eenlpdO GroUPSy titdinthfer RAnRE, REoopRle,
maqjet lected i fr, tionall ituted
Ml L R R
Wh@hf@ﬁgﬁﬁ@p@b@gﬁgpgmﬁu@h@gyéolid or semisolid polymeric matrices

known in the art.

The compositions can be prepared for administration by oral means;
parenteral means, including intravenous, intramuscular, and subcutaneous routes;
topical or transdermal means; transmucosal means, including rectal, vaginal,
sublingual and buccal routes; ophthalmic means; or inhalation means. Preferably
the compositions are prepared for oral administration, particularly in the form of
tablets, capsules or syrups; for parenteral administration, particularly in the form of
liquid solutions, suspensions or emulsions; for intranasal administration, particularly
in the form of powders, nasal drops, or aerosols; or for topical administration, such
as creams, ointments, solutions, suspensions aerosols, powders and the like.

For oral administration, the tablets, pills, powders, capsules, troches and the
like can contain one or more of the following: diluents or fillers such as starch, or
cellulose; binders such as microcrystalline cellulose, gelatins, or
polyvinylpyrrolidones; disintegrants such as starch or cellulose derivatives;
lubricants such as talc or magnesium stearate; glidants such as colloidal silicon
dioxide; sweetening agents such as sucrose or saccharin; or flavoring agents such as

peppermint or cherry flavoring. Capsules may contain any of the afore listed
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one to three R10 groups; Q is selected from an optionally substituted CI-2
alkylene, wherein said optional substituents are one to three R10 groups;
R10 is selected from alkyl, cycloalkyl, spirocycloalkyl, aryl, heteroaryl,
heterocycloalkyl, arylalkoxy, F, Cl, Br, I, CN, CF3, NR 27A R 27B, N02, 107
CEPH-2719 (CP334) OR25, OCF3, =0, =NR25, =N-OR25, =N-N(R25)2,
OCEO)R2D;:0OC(0)NHR", O-Si(R16)4, O-tetrahydropyranyl, ethylene oxide,
NR1fiC(-0)R25, NR16CO2R25 NRi6C(=O)NR27AR27B NHC(=NH)NH2, NR
16 S(O)2R 25, S(O)yR 25, C02 R15, C(=O)NR27AR27B, C(=0)R25, CH20R
25SXEPIY B ORSBYHNNRD 7RIS eHNCIF 95liqd-faRicn such as a

CHrolyMhGHENFNG) N s 0B PR EAdRR L BuB (RN QR Z 2 QRh3 and a
monosaccharide wherein e,ac{%dl’)l drox?é(l)%rou é?f the ﬁngonos ccharide is.

in é‘ﬁ Ko QY St &l s B S RIEPA g ”B)tﬁ AlRy, adqueous or oily
\ sk IRyl

alkgiqaammmowtmnal !eoxysiaibls'miﬁlﬁit&idstrﬂm bt anagl bqopitesmitycmsbsdmtgd

22?110&\5 EfS! ?e?@ﬂgtﬁmbmlthsx'z&gt%ﬁjg‘r {%%rasﬁﬁt%i@ ﬁ%f@ffgef&leou%p % R121s

e
ected from optionally substituted alkyl, optionally substituted aryl, and
opliehid BrtRitatrh spataRrPIYANERET defiiBptivishlastibEiaetits are one

to thegenRAP aupsniBkiimhaissidiR ShaRwRinmadsualieothe resmeayval of
the hydroxyl moeity from the carboxyl group thereof; R14 is optionally

suBSERGIEPRSEEYBRYST: wherein said optional substituents is one to three R10
groups; R tswptiotiaky sabstitube ddatikylsterbé paiasaidlppiibnal substituents

Is %ﬂgrrﬁgcmﬁ?c%ﬁgr%gngﬁ!ﬁab'?el%ﬁnﬁc%b%k&ge include, for example, sterile
aqueous solutions, or suspensions. Aqueous carriers include mixtures of alcohols
and water, buffered media, and the like. Nonaqueous solvents include alcohols and
glycols, such as ethanol, and polyethylene glycols; oils, such as vegetable oils; fatty
acids and fatty acid esters, and the like. Other components can be added including
surfactants; such as hydroxypropylcellulose; isotonic agents, such as sodium
chloride; fluid and nutrient replenishers; electrolyte replenishers; agents which
control the release of the active compounds, such as aluminum monostearate, and
various co-polymers; antibacterial agents, such as chlorobutanol, or phenol; buffers,
and the like. The parenteral preparations can be enclosed in ampules, disposable
syringes or multiple dose vials. Other potentially useful parenteral delivery systems
for the active compounds include ethylene-vinyl acetate copolymer particles,
osmotic pumps, implantable infusion systems, and liposomes.

Other possible modes of administration include formulations for inhalation,
which include such means as dry powder, aerosol, or drops. They may be aqueous
solutions containing, for example, polyoxyethylene-9-lauryl ether, glycocholate and
deoxycholate, or oily solutions for administration in the form of nasal drops, or as a
gel to be applied intranasally. Formulations for topical use are in the form of an

ointment, cream, or gel. Typically these forms include a carrier, such as petrolatum,
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R17 is selected from optionally substituted alkyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted cycloalkyl, and
optionally substituted heterocycloalkyl, wherein said optional substituents are
one to three R10 groups; R18 is selected from H, optionally substituted alkyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally
substiteted-£08 CEPH-2719 (CP334) cycloalkyl, and optionally substituted
heterocycloalkyl, wherein said optional substituents are one to three R10
groups; R19 is selected from optionally substituted cycloalkyl, optionally
suliititetietistaterilieaikgthulsaecivienalry SisstRieigtetsraahaithnarein
Sa@nﬁl@ﬁi?ﬁ@'a%‘é%ﬁgéﬁ agiss@aﬁ;@n@ﬁtgltmﬁ_é,?&oa@kr]&w@ag%%g éﬁcwgclzlted from
optionally substituted. aryl, optionally sulstitufeq heteroaryl, optionally
e RN e S P R U
saidisoptiopacbed) stitnentsareiranenortheee RikGygroupsjHed teidifokeated from
H. onti i vl: aplions ot i y
T e R EE iy,
opfidmalysiiostnstadendersarplc Bptgralny BUHSEARBY Y RIsKyE R
optiahaky seRstituted setsrosyslaaiknyhigeeix spichanlional sukstitlépnts are

one to tl{ﬂee R10 %ro ps; R22 is selected from optignally substituted aryl,
ant BPHGHRR SHBLitEEeH %?B]é‘?iﬂfr%\%‘?&aéfﬁ\p§%%%’r&i8ﬁé?%tﬁ ShittRIE Sre
oneutpakiteaeR Mitlgasuié bkRE3 ¢srseteoicid s one@piioralhns uinstitutedadkenyl,

opg’gr&%lllé/t esubstituted alkynyl, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted

As those skilled in the art will appreciate, numerous modifications and
variations of the present invention are possible in light of the above teachings. It is
therefore understood that within the scope of the appended claims, the invention
may be practiced otherwise than as specifically described herein, and the scope of

the invention is intended to encompass all such variations.
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heterocycloalkyl, OR21, O(CH2)POR21, (CH2)POR21, SR18, SOR17, SO2R
18, CN, N(R20)2, CHOH(CH2)PN(R'1)2, C(-0)N(R18)2, NR18C(-0)R18,
NR18C(-0)N(R18)2, C(=NR18)OR18 C(R12)=NOR18, NHOR21,
NR18C(=NR18)N(R18)2, NHCN, CONR180R18, CO2R18, OCOR17,
OC(=0O)N(R18)2, NR18C(=0O)OR17, and C(=0O)R18, wherein said optional
substiturentssase one to three R10 groups; 109 CEPH-2719 (CP334) R24 is
selected from optionally substituted alkenyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted cycloalkyl, optionally
subdtitiited heterocycloalkyl, CN, OR21, O(CH2)pOR21, (CH2)pOR21,
SR19, SOR17, S02R18 N(R18)2, CHOH(CH2)PN(R'1)2, NR18C(=O)R18,
NR18C(-0)N(R18}3mfa(mh BAR)@RL3; NHOR21, NR18C(=NR18)N(R18)2,
NHCN, C(=0O)N(R18)2, C(-0)NR27AR27B C(-0)NR11R28, C(=O)NR180R18,
C(=O)NR11N(R11)2 C(=O)NRIl(a&ylene)NR27AR27B, CO2R18, OCOR17,
OC(=0O)N(R18)2, NR18C(=0)OR17, C(-OpNR11R18 and C(=O)R18, wherein
said optional substituents are one \thre¢ R1Gz'groups; R25 is H, alkyl, aryl,
heteroaryl, cycloalkyl, or heterocyclgalkyl; R
substituted cycloalkyl and optiona#y s ituteB heterocycloalkyl, wherein
said optional substituents are\g
each independently selected \d alkyl, or{together with the nitrogen

wherein said optional substifuents ar§ selected from alkyl, aryl and
heteroaryl; R28 is optionally substitutgd arylalkyl, wherein said optional

substituent is one to three R10 groups;
|

wherein:

ring A together with the carbon atoms to which it is attached, is a 5-

membered aromatic ring in which from 1 to 2 carbon atoms may be replaced

by nitrogen atoms;

A" and A? are independently selected from H, H; and a group wherein A' and
A? together form a moiety selected from =O;

B! and B? are independently selected from H, H; and a group wherein B' and
B? together form a moiety selected from =O;

provided that at least one of the pairs A' and A, or B! and B* forms =0;

R' is H or optionally substituted alkyl, wherein said optional substituents are
one to three R'° groups;

R’ is selected from H, C(=0)R*, C(=0)NR*R*, SO,R*, CO,R?, optionally
substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, and optionally
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p is independently selected from 1, 2, 3, and 4; y is independently selected
from O, 1 and 2; and provided that: when A1,A2 is -0; B1, B2 are
independently H or OH, or B1, B2 combine to form =0; rings A and B are
each phenylene; Q is CH-Ra; and one of R2 or R' is H and the other is
optionally substituted 110 CEPH-2719 (CP334) V/ W-/OV W o V or wherein
W israptionally substituted Cl alkyl, or NR27AR27B; then any of R3, R4, R5,
and R6 cannot include OR14 or O-(alkylene)-R24; and a stereoisomer or a
pharmaceutically acceptable salt form thereof. 2. The compound of claim 1

wherein ring A 'espitas SRiRsAe choatind sdisTpBLi oPErarhsYRRIHErEIR 72 is
H, optionally substityi@e:catkyLopsionally substituted alkenyl, optionally

substituted alkynyl, or optionally substituted cycloalkyl. 4, The compound of

cleim 1 Vb AL B OT ) PO M A eI B LS.

NR11C(=0)R2®M AR NRC(G) 0R15, ICRG)RA0 (e C IDGKRI M URReiB. sTide

compound of Cl@ﬁ@oﬁa‘f"iﬁ%@%ﬁéﬁé@é %%Qggmg(ﬁ;d,gllgﬁgsz’othiazolyl, pyrimidyl,
g

pyrazinyl o triazinyl; R22 Is a 5-membered heteroaryl group; R20is
heterocy&odfksalesteeteradfyinRagipnabterbaiiitesd Hitdrodpetantrif omipads
heteroaryl; and ghiishaterosyslealivb wwhergigseach of said R14, R22, R20,
R23 R24 and R26 moieties is optionally substituted with 1 to 3 R10 groups.
6. The compBlid o' GISHHT 1“&%%‘&%&&%&5?@ %?@&r?ﬂﬂa?ﬁﬂo‘ﬁ]f

CEPH-2719 (CR834)uRd alkyl, or together with the nitrogen to which they are
attached form an optionally substituted heterocycloalkyl, wherein
said optional substituents are one to three R groups;

at least one of R3, R4, R, and RS is selected from OR14; C(=O)R22;
CH=NR*; NR"'C(=0)R?; NR''C(=0)OR"*; OC(=0)R*;
OC(=0O)NR'"'R?; O-(alkylene)-R24; Zl-(alkylene)-R23 , wherein Z' is
selected from CO,, O,C, C(=0), NR', NR“C(ZO), and
NR''C(=0)0; and (alkylene)-Z>-(alkylene)-R*, wherein Z* is
selected from O, S(0),, C(=O)NR'', NR''C(=0), NR''C(=O)NR"",
OC(=0)NR", NR''C(=0)0,
wherein said alkylene groups are optionally substituted with
one to three R’ groups;
the other R®, R4, R’, or R® moieties can be selected independently from H,
R'®, optionally substituted alkyl, optionally substituted alkenyl, and
optionally substituted alkynyl, wherein said optional substituents are
one to three R'’ groups;
Q is selected from an optionally substituted C;., alkylene, wherein said
optional substituents are one to three R' groups;
R'%is selected from alkyl, cycloalkyl, spirocycloalkyl, aryl, heteroaryl,
heterocycloalkyl, arylalkoxy, F, Cl, Br, I, CN, CF3, NR?"R*®, NO,,
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INOR3Rs~-AR4ANQRG6 IR21l 7. The compound of claim 6 wherein
ring A is a pyrazolylene. 8. The compound of claim 6 wherein at least one of
R3, R4, R5, and R6 is OR14, wherein R14 is benzoxazole, benzothiazole,
pyrimidine, pyrazine or triazine; C(=0O)R22, wherein R22 is a 5-membered
heteroaryl group; NR1iC(=O)R20, wherein R20 is heteroaryl;
NR1&G(O)}R15; OC(=0)R20, wherein R20 is heterocycloalkyl; or
OC(-0)NR11R20, wherein R20 is cycloalkyl, wherein each of said R14, R22,

and R20 moieties s optionally substituted wjth 1 to 3 R10 groups. 9. The
compound of cI9R 6Pfaling sBcturd S ormitb (R PGEOR3 aN R5 A

QR6 IRz Il 102 &BRHR2T IS (ERBZADWhRIBIAsIGAyIS anyirzetyliene,

and R1is H or gyl 40, The campoyehof gy 9 iging astructure o
NHC(=NH)NH,, NR'°S(0),R*, S(O),R**, CO,R*,
C(=0)NR*™R*"®, C(=0)R*, CH,OR>, (CH,),0R”,
CH=NNR?"*R*"®, CH=NOR®, CH=NR?,
CH=NNHCH(N=NH)NH,, S(=0),NR*"*R*"®, P(=0)(OR*),, OR",
and a monosaccharide wherein each hydroxyl group of the
monosaccharide is independently either unsubstituted or is replaced
by H, alkyl, alkylcarbonyloxy, or alkoxy;

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

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

R" is the residue of an amino acid after the removal of the hydroxyl moeity
from the carboxyl group thereof;

R' is optionally substituted heteroaryl, wherein said optional substituents is
one to three R'’ groups;

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

R'®is H or alkyl;

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

R'® is selected from H, optionally substituted alkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted
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H NOR3N_ NQNRYV. 11. The compound of claim 9 having Formula VI:
HNO R3I-IN N 2QR V1. 12. The compound of claim 9 wherein R2 is
H, C(=0)R2a, C(O)NR2CR2d, SO2R2b, CO2R2b, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted alkynyl, or
optionally substituted cycloalkyl. 113 CEPH-2719 (CP334) 13. The
coapotndceiglaim 9 wherein at least one of R3, R4, R5, and R6is OR14,
wherein R14 is benzoxazole, benzothiazole, pyrimidine, pyrazine or triazine;
C(=0)R22, wherein R22 is a 5-membered heteroaryl group; NR1iC(=0)R20,
wherein R20 ischgl@sakyandimtiornity)eybetisiteddeemnrobalihe ehsrrn 62
heterocycloalkyJ,'pqE,n@@&Q}{}{Bﬁ@IgI%Qm\,gvh;eﬂgm3 R@Q%}&@gcloalkyl wherein

each of s qlelzf %%, and RZO@1 u?s IS t|on substlt ted W|th %0_3

R10 groups, LT CLBHEAP CLTT HNEIBHNG & Gl 1 RS i

H or optionally lsttéastifictedlalkyind optionally substltuted heteroaryl, wherein said
optional substituents are one to three R' groups;

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

R*! is selected from H, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted aryl,
optionally substituted arylalkyl, optionally substituted heteroaryl,
optionally substituted cycloalkyl, and optionally substituted
heterocycloalkyl, wherein said optional substituents are one to three
R groups;

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

R* is selected from optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, OR*', O(CH,),OR*', (CH,),0R*', SR'®, SOR",
SO,R', CN, N(R*’),, CHOH(CH,),N(R'"),, C(=O)N(R"®),,
NR"®C(=0)R'®, NR"™*C(=0)N(R'®),, C(=NR'*)ORY, C(R'*)=NOR"®,
NHOR?', NR"®C(=NR"*)N(R'®*),, NHCN, CONR'"®*OR'®, 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;
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15. The compound of claim 1 wherein the compounds are selected in
accordance with the following table: RI. INO RN-N Q N R *Rlis H, unless
otherwise noted Ex. R3 R2 Q No. 13 ~~>-0-/ H CH2CH2 N N 14 v>-o-/
CH2CH3 CH2CH2 NN F 15 v>-0-/ CH3 CH2CH2 N 114 CEPH-2719
(CP334) EX. R3R2Q No.N 16 C~O/CH2CH2 NN 17 H CH2CH2

CEPH-2719 (CP334)

R* is selected from optionally substituted alkenyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocycloalkyl, CN, OR*',
O(CH,),0R*, (CH,),0OR?!, SR'’, SOR"", SO,R"®, N(R'®),,
CHOH(CH,),N(R'");, NR"*C(=0)R'®, NR"*C(=0)N(R"®),,
C(=NR'")OR'®, NHOR?!, NR"*C(=NR'*)N(R'*),, NHCN,
C(=0)N(R'®),, C(=0)NR**R*’®, C(=O)NR''R*®, C(=0)NR"*OR"?,
C(=0)NR''N(R'),, C(=0)NR'!(alkylene)NR*’*R*"® CO,R®,
OCOR'", OC(=0)N(R'*),, NR"*C(=0)OR"’, C(=O)NR''R"* and
C(=0)R'®, wherein said optional substituents are one to three R’
groups;

R* is H, alkyl, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;

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

R*™ and R*"® are each independently selected from H and alkyl, or together
with the nitrogen to which they are attached form an optionally
substituted heterocycloalkyl, wherein said optional substituents are
selected from alkyl, aryl and heteroaryl;

R is optionally substituted arylalkyl, wherein said optional substituent is
one to three R'° groups;

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

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

provided that:
when A", A% is =0; B!, B® are independently H or OH, or B!, B® combine to form
=0; rings A and B are each phenylene; Q is CH-R?; and one of R? or R*is H and the

other is optionally substituted
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NN 18 v>-O-/ CH2CH2CH2CH3 CH2CH2 N N 19 v>-O-/ CH(CHS3)2
CH2CH2 NN 20\>-O-/ CH2CH2 N CHAzNR z CH'A 21 v>-O-/ CH2CH2
N *RlI = CHz N 22 >_o, CH2CH(CH3)2 CH2CH2 N 23 -p- CH2CH3 CH2CH2
N MeO >,-N 24 N~--~-O CH2CH(CH3)2 CH2CH2 MeO 0 25\N CH2CH3
CH2CH2 00 261sHCH2CH2 0

CEPH-2719 (CP334)
"~ g
or

9

wherein W is optionally substituted C, alkyl, or NR?"*R?*™®: then any of R, R4, R’,
and R® cannot include OR' or O-(alkylene)-R24; and

a stereoisomer or a pharmaceutically acceptable salt form thereof.

2. The compound of claim 1 wherein ring A is a pyrazolylene.

3. The compound of claim 1 wherein R*is H, optionally substituted
alkyl, optionally substituted alkenyl, optionally substituted alkynyl, or optionally
substituted cycloalkyl.

4. The compound of claim 1 wherein at least one of R, R* R’, and R%is
OR'; C(=0)R*; NR''C(=0)R*’; NR''C(=0)OR"; OC(=0)R*; or
OC(=O)NR''R*.

5. The compound of claim 1 wherein R' is benzoxazolyl,
benzothiazolyl, pyrimidyl, pyrazinyl or triazinyl; R* is a 5-membered heteroaryl
group; R* is heterocycloalkyl or heteroaryl; R* is heteroaryl or heterocycloalkyl;
R*is heteroaryl; and R*is heterocycloalkyl, wherein each of said R" R%2 R¥ RZ,

R** and R* moieties is optionally substituted with 1 to 3 R'* groups.

6. The compound of claim 1 having a structure of Formula II:



F27 ~s CH2CH3 CH2CH2 115 CEPH-2719 (CP334) Ex. R3R2 Q No.0
28 AHCH2CH2 O 0 29 o CH2CH2CH3 CH2CH2 O 30 CH2CH(CH3)2
CH2CH2 0 31 CH2CH(CH3)2 CH2CH2 0 32 CH2CH=CH2 CH2CH2 0 33
CH2COOEt CH2CH2 O 34 CH2COOH CH2CH2 CI O 35 CH2CH(CH3)2
CH2CH2 O 36 CH2CH(CH3)2 CH2CH2 O 37 O/ CH2CH(CH3)2 CH2CH2

CEPH-2719 (CP334)

IT

7. The compound of claim 6 wherein ring A is a pyrazolylene.

8. The compound of claim 6 wherein at least one of R? R* R% and R®is
OR", wherein R' is benzoxazole, benzothiazole, pyrimidine, pyrazine or triazine;
C(=0)R*, wherein R* is a 5-membered heteroaryl group; NR'"'C(=0)R?, wherein
R% is heteroaryl; NR'"C(=0)0OR"’; OC(=0)R?, wherein R*® is heterocycloalkyl; or
OC(=O)NR”R20, wherein R? is cycloalkyl, wherein each of said R" R*, and R*

moieties is optionally substituted with 1 to 3 R'® groups.

9. The compound of claim 6 having a structure of Formula III:
1|{1
N0

R3 O RS
- YoeTR
R2
II
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Br O 38 CH2CH(CH3)2 CH2CH2 6s-0 39 ISA CH2CH2CH3 CH2CH?2
116 CEPH-2719 (CP334) Ex. R3R2 Q No.0 40 CH(CH3)2 CH2CH2 s -s0
41V 0 CH2CH(CH3)2 CH2CH2 Br 0 42 CH2CH2NMe2 CH2CH2 0 43
(CH2)2~No s CH2CH2 0 44 (CH2)2~No 0 CH2CH2 0 45 CH2CH(CH3)2
CH2CH2 0" 46 (\ (CH2)s.N s CH2CH2

CEPH-2719 (CP334)

wherein ring A is a pyrazolylene, and R' is H or alkyl.

10. The compound of claim 9 having a structure of Formula V:

11. The compound of claim 9 having Formula VI:

ZT
®)

VL
12. The compound of claim 9 wherein R? is H, C(=0)R*,

C(=O)NR2°R2d, SO,R*, CO,R?, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, or optionally substituted cycloalkyl.
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47 (\ (CH2)2~No CH2CH2 0 S\0 48 (\ (CH2)2 No s CH2CH2 CI1 049 (\
(CH2)2--N3 CH2CH2 s 0 50 NH CH2CH2CH3 CH2CH2 051\ O ~NH
CH2CH2CH3 CH2CH2 117 CEPH-2719 (CP334) EX. R3R2 Q No.O 52
*0*NH CH2CH2CH3 CH2CH2 O 53 *NH CH2CH2CH3 CH2CH2 O 54
F, ,-~,O)LNH CH2CH2CH3 CH2CH2 O 55 CI,",-~O)LNH CH2CH2CH3
CH2fikh2 ©356 -~O)LNH CH(CH3)2 CH2CH2 57 CH2CH(CH3)2 CH2CH2
NH
13. The compound of claim 9 wherein at least one of R’ R* R’, and R%is
OR', wherein R" is benzoxazole, benzothiazole, pyrimidine, pyrazine or triazine;
C(=0)R*, wherein R** is a 5-membered heteroaryl group; NR''C(=0)R*, wherein
R is heteroaryl; NR''C(=0)OR"’; OC(=0)R*, wherein R* is heterocycloalkyl; or
OC(=O)NR”R20, wherein R? is cycloalkyl, wherein each of said R R*, and R*

moieties is optionally substituted with 1 to 3 R'® groups.

14. The compound of claim 13 wherein Q is CH,CH; and R?is H or
optionally substituted alkyl.

15.  The compound of claim 1 wherein the compounds are selected in

accordance with the following table:

*R! is H, unless otherwise noted

Ex. 3 2
No. R R Q
/ N
13 C Y—o-1 H CH,CH,
—N
/ N
14 C Y—0- CH,CH; CH,CH,
—N
/ N
15 <: \>_O_/ CH3 CHzCHz
—N
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O 58 >-0-& NH CH2CH(CH3)2 CH2CH2 O 59 -k NH CH2CH(CH3)2
CH2CH2 O 60 ~-O-k NH CH2CH(CH3)2 CH2CH2 O 61 >-O-1~ NH
CH(CH3)2 CH2CH2 Br,., O 62 O-LN, CH2CH2CH3 CH2CH2 H O 63 HOJL
N CH2CH(CH3)2 CH2CH2 H O 64 CIO~N, CH2CH(CH3)2 CH2CH2 O 65
Br~0-JLN, CH2CH(CH3)2 CH2CH2 H 118 CEPH-2719 (CP334) Ex. R3 R2
Q MN&LH6@LLN CH(CH3)2 CH2CH2 0 67 NO,~ N~ CH(CH3)2 CH2CH?2
CO0 68 N~ jN CH(CH3)2 CH2CH2 O N~

Ex.
No.

N
7 N
16 Oo—/ CH,CH
Cr O~ o

R3 R? Q

17 I Vo1 H CH.CH
<:N 2 2
/ N
18 < S—0- CH,CH,CH,CHj CH.CH,
—N
/ N
19 C S—0- CH(CHs), CH,CH,
—N
/ N
20 C S0/ A CH,CH,
=N CH;
N 2 _ CHy
21 { Y01 R CH,CH,
=N A
/ N
22 C Yo CH,CH(CHs), CH,CH,
—N
N
23 @0/ CH,CH; CH,CH,
N
MeO
N
24 NH;%O CH,CH(CH3)» CH,CH,
MeO
(6]

25 CH,CH;

CH,CH,

N
@/‘k
(@]
26 Q/k H CH,CH,
O
N
S

27 CH,CHj CH,CH,
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0 69 N OOH CH(CH3)2 CH2CH2 0 70 CN-Xo CH2CH3 CH2CH2 CO 71
N-lko CH2CH(CH3)2 CH2CH2 0 72 GN'~-O~ CH(CH3)2 CH2CH2 o 73
-N9-N. 0 CH2CH(CH3)2 CH2CH2 0 74 NC NH CH(CH3)2 CH2CH2 O 75\
NH CH2CH2CH3 CH2CH2 S O 76 CA NH CH2CH2CH3 CH2CH2 00 77
N\ NH CH(CH3)2 CH2CH2 \ 0 78 N3--k NH CH(CH3)2 CH2CH2 79 S NH
CH2GH(GH3)2 CH2CH2 119 CEPH-2719 (CP334) Ex. R3R2 Q No. O 80
| Ol NH CH2CH(CH3)2 CH2CH2

EX. 3 2
No. R R Q
(@]
28 @/L H CH,CH,
(o]
(@]
2 @/L CH,CH,CH, CH,CH,
(@]
30 @/k CH,CH(CHs), CH,CH,
(@]
31 M CH,CH(CHs), CH,CH,
O
N
32 (Q/L CH,CH=CH, CH,CH,
(@]
N
33 w CH,COOEt CH,CH,
O
N
3 (Q/L CH,COOH CH,CH,
C
(@]
33 \ ; CH,CH(CHs), CH,CH,
(@]
36 Q_k
< CH,CH(CH3), CH,CH,
(@]
37 -
5 CH,CH(CHs), CH,CH,
Br
(0]
38 \ : CH,CH(CHjs), CH,CH,
(o]
39 N CH,CH,CH, CH,CH,
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081 N,0 NH CH2CH2CH3 CH2CH2 82 N 1 10 NH CH2CH(CH3)2 CH2CH2
16. The compound of claim 10 wherein the compounds are selected in
accordance with the following table: H NO R3N-NQN 12 R R3R2Q
\>-0-/ H CH2CH2 N N \>-O-/ CH2CH3 CH2CH2 N N \>-O-/ CH3 CH2CH2
N N> O-/~\CH2CH2 N ~/-, 120 CEPH-2719 (CP334) R3R2 Q N---O-/H
CH26abt2o N334

Ex. 3 2
No. R R Q
(@]
40 @/K CH(CHs), CH,CH,
—s0 Cl
41 1 CH,CH(CHs), CH,CH,
S
Br o)
42 (Yk CH2CH2NMCZ CH2CH2
(@]
N\ (CH,)
3 M EUNT Y| cHyCH,
(@]
N\ (CH,)
4 m EUNT Y | cHycH,
[n%
\
4 Lo CH,CH(CHy), | CH,CH,
(@]
\ CH : )
Q (CH,)
47 B NT Y| CHCH
S
(@]
N\ (CH)) : ;
48 M 2~ CH,CH,
Cl o (CH )
49 N ? Z\N\ / CH,CH,
S
(@]
50 }OJLNH CH,CH,CH; CH,CH,
0
51 CH,CH,CH CH,CH
\—O JJ\NH 2 2 3 2 2
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CN ~-O-/ CH2CH2H2CH3 CH2CH2 N C N v>-O-/ CH(CH3)2 CH2CH2 N N
C~>-0-/ CH CH2CH2 N R,R =v>-O-/ ACH2CH2 N CHz N (N
CH2CH(CH3)2 CH2CH2 -p, CH2CH3 CH2CH2 N MeO N N2 ~-O
CH2CH(CH3)2 CH2CH2 ~--N MeO O CH2CH3CHCH z co/-10 0 H

CH2CH2 CS KiI

CEPH-2719 (CP334)

Ex. 3 2
No. R R Q
(0]
52 OJL CH,CH,CH; CH,CH,
(@]
53 —_ JL CH,CH,CH; CH,CH,
(e}
O
54 Feog L NH CH,CH,CHj CH,CH,
(@]
55 Chog M NH CH,CH,CH; CH,CH,
O
56 AN CH(CHs), CH,CH;
57 )xoj\NH CH,CH(CHs), CH,CH,
(e}
58 >O\”\NH CH2CH(CH3)2 CH2CH2
59 &O\U\NH CH,CH(CH3), CH.CH,
o)
60 /—OJLNH CH,CH(CHj3), CH,CH,
o)
61 O\U\NH CH(CH3), CH,CH,
Br o
62 ROJJ_ N— CH,CH,CHj CH,CH,
H
= O
63 ~— OJJ_N\ CH,CH(CHjs), CH,CH,
H
Cl 0
64 ROJJ-H\ CH,CH(CHj3), CH,CH,
Br @
65 S oo CH,CH(CHs), CH,CH,
H
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O s CH2CH3 CH2CH2 O AH CH2CH2 00O o CH2CH2CH3 CH2CH2 121
CEPH-2719 (CP334) R3R2 Q O 0 CH2CH(CH3)2 CH2CH2 O's
CH2CH(CH3)2 CH2CH2 O 0 CH2CH-CH2 CH2CH2 O 0 CH2COOEt
CH2CH2 O CH2COOH CH2CH2 cl O CH2CH(CH3)2 CH2CH2 O
CH2CH(CH3)2 CH2CH2 O O -r CH2CH(CH3)2 CH2CH2 Br O

CEPH-2719 (CP334)

Ex. 3 2
No. R R Q
? H
66 >¥OJJ_N\ CH(CH3), CH,CH,
67 CN iy CH(CH CH,CH
\/\O N (CH3), 2CH)p
O
68 < :N\/\OJ\H CH(CH3)2 CH,CH,
69 </j\>\/\ j)l\H CH(CH3)2 CH,CH,
=N O N
(0]
70 N o CHzCH3 CHzCHz
71 [n2 CH,CH(CH CH.CH
° »CH(CH3) »CHa
(6]
72 CNJ\O\ CH(CHjs), CH,CH,
\ O
73 _NC>7N\ILO CH,CH(CH3;), CH,CH,
7 \ *
74 N . NH CH(CHs), CH,CH,
O
75 IS\ NH CH,CH,CH; CH,CH,
O
76 [ o\ NH CH,CH,CH; CH,CH,
N\ P
77 C CH(CH3) CH,CH,
7 \ Q
78 N . NH CH(CHs), CH,CH,
[ )1
79 & CH,CH(CHj), CH,CH,
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s CH2CH(CH3)2 CH2CH2 0 cSA CH2CH2CH3 CH2CH2 0 CH(CH3)2
CH2CH2 s so ¢l CH2CH(CH3)2 CH2CH2 F 122 CEPH-2719 (CP334) R3
R2 Q Br0 S CH2CH2NMe2 CH2CH2 0 (CH2)2~N, ) S ~ CH2CH2 0
(CHz)z~No CKI 0 CH2CH2 CH2CH(CH3)2 CH2CH2 0 A (CH2)s~NQy
CH2CH2 S 0 (CH2)2~N (\ CH2CH2 s 0 I A (CH2)

CEPH-2719 (CP334)

S| e < | o
80 WNH CH,CH(CHjs), CH,CH,
81 WNH CH,CH,CH3 CH,CH,
82 NE\B\?LNH CH,CH(CHz), CH,CH,
16. The compound of claim 10 wherein the compounds are selected in

accordance with the following table:

R® R? Q
/ N
< S—0-/ H CH,CH,
—N
N
{ S—0-/ CH,CH; CH,CH,
—N
N
( S—o0-1 CH; CH,CH,
—N
Cr
o—/ CH,CH
- On | coen
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2~NO S CH2CH2 (0 (CH2)2~No CH2CH2 17. The compound of claim 1
wherein the compounds are selected in accordance with the following table:
123 CEPH-2719 (CP334)H NO R3I1-IN N REx.R3R2Q No.O 83
CH2CH(CH3)2 CH2CH2 s O 84 CH2CH(CH3)2 CH2CH2 ~O 85 (/ vO~
CH2CH(CH3)2 CH2CH2 N 124 CEPH-2719 (CP334) 18. The compound of
claiparlmhetein the compounds are selected in accordance with the
following table: Example No. Structure 87

R® R? Q
AR
Q o/ H CH,CH,
—N
/ N
C S—0-/ CH,CH,H,CHj CH,CH,
—N
/ N
C S—o- CH(CHs), CH,CH,
—N
/ N
C Y—o-i A CH,CH,
=N CH;
R R =
yN ’
C Y—0-1 A CH,CH,
=N
CH;
/ N
C Yo CH,CH(CH;), CH,CH,
—N
N
@}0/ CH,CHj; CH,CH,
MeO
7N
NFN%O CH,CH(CHj3), CH,CH,
MeO
(6]
Q% CHCH CH,CH,
(6]
Q)\ H CH,CH,
(6]
Q)\ CH,CHj CH,CH,
(6]
@/L H CH,CH,
(@]
(0]
@)k CH,CH,CHj CH,CH,
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SOONO -~N 88ONOTrYO/N/ IN\I-N N1IWw,92H NO HJO
N'CH3 CH3 CH3 93H N O H3C.N1C N'CH3 CH3\/-N N 4CH3 CH3
125 CEPH-2719 (CP334) Example No. Structure 94 H O N O H3C.N-U
N_CH3 H.0

CEPH-2719 (CP334)

R® R® Q
(6]
N\
Q/L CH,CH(CHs), CH,CH,
O
N\
Q/L CH,CH(CH), CH,CH>
O
M
\ g CH,CH=CH, CH,CH,
O
M
| g CH,COOEt CH,CH,
O
N
g CH,COOH CH,CH,
Ci
(6]
\ ; CH,CH(CHs), | CH,CH,
(6]
=
Q_k CH,CH(CH;), CH,CH,
(6]
=
(Q_k CH,CH(CH;), CH,CH,
Br
O
\ ; CH,CH(CHs), CH,CH,
(o]
e
S CH,CH,CH; CH,CH,
(o]
@/k CH(CHj3), CH,CH,
—s0 Cl
T CH,CH(CH), CH,CH,
S
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SN4 CH3 CH3 95H OO H3C'N~ONCH3HCJICh3NCH3 CH3 96 H
CIHNO'CH NC/\N CH3HINCH3 CH3 97H ONOJN (NCH3 N
N CH3 CH3 126 CEPH-2719 (CP334) Example No. Structure

CEPH-2719 (CP334)

R? Q

Py
w

@
o

m/%

CH2CH2NM82 CHzCHz

R~ CH,CH
2 2
R~y CH,CH
2 2

CH,CH(CHs), CH,CH,

CH
(CHI~NT CH,CH,
(CH,)
PPN Y CH,CH,

=y CH,CH
2 2
R~y CH,CH
2 2

v m\/ o/ N
o} o o o] o}

=

w__ v
o

@)

0w
O

17. The compound of claim 1 wherein the compounds are selected in

accordance with the following table:
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98HO0 00I1~3 N/j HCVNIJNN 013 CH399H N 0O HSC\O 40 N CH3
/INNCH3 CH3100H NO HON.CH3CH3 CH3 101 H NOOCHS3
H3C-I~-N O N

CEPH-2719 (CP334)

Ex.
No.

83 M CH,CH(CH;), CH,CH,
S

84 N CH,CH(CH;), CH,CH,
(@]

N0
85 @ > CH,CH(CHs), CH,CH,
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[\/ N H3CJINN H3C"-CH3 127 CEPH-2719 (CP334) Example No.
Structure 102H N OO CH3 H3C,N)O/NCH31/N H3CCH3 103H NO
CH3 0 CH3 O,NJ~O/NCH3I1/N H3C XCH3 104H ONO H3C~O~O N’
CH3aN\ 'CH3 105H CFONO

CEPH-2719 (CP334)

18. The compound of claim 1 wherein the compounds are selected in

accordance with the following table:
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Example No. Structure
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Example No. Structure
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CEPH-2719 (CP334)

Example No. Structure
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Example No. Structure
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CEPH-2719 (CP334)

Example No. Structure
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Example No. Structure
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Example No. Structure
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Example No. Structure
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135 CEPH-2719 (CP334) Example No. Structure 134 H N C C CH3 Nj~IC
N NvJINITINH3C_J NCH3 3 135H NCCCH

CEPH-2719 (CP334)

Example No. Structure
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Example No. Structure
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N NNVIN,NJ 208NO ON 61\/N NG 137 CEPH-2719 (CP334)
Example No. Structure 2100 BrON S N N 19. A pharmaceutical
composition comprising a compound of claim 1 and at least one
pharmaceutically acceptable excipient. 20. A method for treating solid
tumors, comprising administering to a subject in need of such treatment a
thenapeutically effective amount of a compound of claim 1. 21. A compound
selected in accordance with the following table: Example No. Structure 202

NON\N
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Example No. Structure
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Example No. Structure
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19. A pharmaceutical composition comprising a compound of claim 1 and at

least one pharmaceutically acceptable excipient.
20. A method for treating solid tumors, comprising administering to a subject
in need of such treatment a therapeutically effective amount of a

compound of claim 1.

21. A compound selected in accordance with the following table:

Example No. Structure
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