NOVEL FUSED PYRROLOCARBAZOLES CROSS- REFERENCE TO
RELATED APPLI CATI ONS This application clains priority
of U S. Provisional Application No. 60/532,252, filed
Decenber 23, 2003, which is incorporated herein by
reference in its entirety for all purposes. FIELD OF
THE | NVENTI ON The present invention relates generally
to fused pyrrol ocarbazol es, including pharnaceutical
conpositions, diagnostic kits, assay standards or
reagents containing the sane, and nethods of using
the same as theNaVaIl FOSED PYRROLM@OARBAZOEES| so
directed to internedi ates and processes for nalting

t hese novel conmpounds. BACKGROUND OF THE | NVENTI ON
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proliferation of a prostate cancer cell-Iline;
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fanctional pharmacological activities. The fused pyrrdlocarbazoles 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
indoloéarbazalés; enhancing trophic factor-induced activity; inhibition of protein kinase C
("PKC") activity; inhibition of #rk tyrosine kinase activity; inhibition of proliferation of a
prostate cancer cell-line; inhibition of the cellular pathways involved in the inflammation

- process; and enhancement of the survival of neuronal cells at risk of dying. However,

there remains a need for novel pyrrolocarbazole derivatives that possess beneficial

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



conmpounds of Formula 1_ R A NB3 AZBZRs Ra NQ
R6 Rz and its stereoisoneric forns, m xtures of
stereoi sonmeric fornms, or pharmaceutically acceptable
salt forns thereof, wherein the constituent nmenbers
are defined infra. The fused pyrrol ocarbazol es of the
present invention nay be used in a variety of ways,
including: for inhibition of angi ogenesis; as
antitunor agents; for enhancing the function and/or
survival of cells of neuronal |ineage i.ther
singularly or in C@WY&EWW%@EF@NY ophi ¢
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inhibition of c-net, c-kit, and nutated Flt-3
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arJﬂH{?édtgirﬁvth factor receptor kinase (“PDGFR”), protein kinase C (“PKC™), Tie-2, or
CDK-L -2,-3, -4, -5, -6; for inhibition of NGF-stimulated #rk phosphorylation; for
inhibitién of proliferation of a prostate cancer cell-line; for inhibition of the cellular
pathways involved in the inflammation process; and for enhancement of the survival of
neuronal cells at tisk of dying. In addition, the fused pyrrolocarbazoles may useful for
inhibition of c-met, c-kit, and mutated Fit-3 containing intetnal tandem duplications in the

juxtamembrane domain. Because of these varied activities, the disclosed compounds find

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



chronic arthritis, pulnonary fibrosis, nyelofibrosis,
abnormal wound healing, atherosclerosis, or
restenosis. In further enbodi nents, the conpounds of
the present invention are useful for treating or
preventing neurodegenerative di seases and di sorders,
such as Al zhei ner's di sease, anyotrophic |atera
sclerosis, Parkinson's di sease, stroke, ischeni a,
Huntington's disease, AIDS denmentia, epilepsy,
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and leukemias including, but not limited to, acute myelogenous leukemia, chronic
myelogenous leukemia, acute Ilymphocytic leukemia, and chronic lymphocytic leukemia,
. In further aspect, the present invention is directed to pharmaceutical compositions
which comprises one or more pharmaceutically acceptalﬂle excipients and a therapeutically

effective amount of a compound of the present invention.

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

cornpound of Formuala It



ring A together with the carbon atons to which it is
attached, is selected from (a) a phenylene ring in
which froml to 3 carbon atons may be replaced by
nitrogen atons; and (b) a 5-nmenbered aromatic ring in
which froml to 2 carbon atons may be replaced by
nitrogen atons; Al and A2 are independently sel ected
froml13, H and a group wherein A and A2 together
forma noiety selected from=0Q; Bl and BZ are

i ndependently selected fromH} H _and a group wherein
B 1 and B2 together forrts sel ected from =0;
provi ded that at | east onpeC tEpairs A" and A2, or
B' and B2 forns =0; & iS Hp I onalgsy substituted
al kyl , wherein said gmiona Lx#Uefits are one to
three R10 groups; R2 5 , C(=0) R2a,
C(=O NR2" R2d, SO2R2b; , Opid-ohattygs substituted
al kyl, optionally skibstituffed al kKenyl, optionally
substituted alkynyl, optigmally subst+tuted
cycl oal kyl, and optionally substituted

het erocycl oal kyl , wherein said optional substituents
are one to three R1I0O groups; R2ais selected from
optionally substituted al kyl, optionally substituted
ar ythere®Rab, NRZ R2d, (CH2) PNRZ' R2d, and - '
CQ(CH, ), N A Blemndthah Rletadah Slo@Pid vaifieH it is Skhbied] it bitdttest fme
one to three R10 groups;. 4 R’b is_selected fro and

optional |y $aspbervisaedngipgiich gt @ 3209 YoBH PR oAl
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(=0 R . 45" :J}B%@épend%{?ﬂ} sbiediRd £8m FR R 8nd 2 group wherein B? and B?
together form a moiety selected from =0; _
provided that at least one of the pairs A’ and A%, or B and B forms =O;

R! is H or optionally substituted alkyl, wherein said optional substituents are one to
7 three R™ groups;

R?is selected from H, C(=0)R*, C(=0)NR™R%, SOR”, CO;RY, optionally
substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted cycloalkyl, and optionally substituted
heterocycloalkyl, wherein said optional substituents are one to three R'®
groups;

R? is selected from optionally substituted alkyl, optionally substituted aryl, OR”,
NR¥R™, (CH,),NR™R™, and O(CHz),NR*R™, wherein said optional

substituents are one to three R'? groups;



NR11C(=0)R ; NR C(=0)OR ; OC(=0)R OC(=0)NR ; O

(al kyl ene)-R24; Z'-(al kyl ene)-R23, wherein Z' is
selected from C02, 02C, C(=0, NR', NR'C(=0, and
NR'C(=0) O and (al kyl ene) - Z2-(al kyl ene)- R23, wherein
Z2 is selected fromO, S(Oy, C(=ONR', NR'C(=0,
NR'C(=ONR', OC(=ONRt NR C(=00; wherein said

al kyl ene groups are optionally substituted with one to
three R10 groups; the other R3, R R5, or R6 noletles
can be Eiseatod *tolfrdléplsmt@nmaﬂly sis@metalkrk Whegp s RRRpRl

substi tut ed NS;!'Q% ituted al kenyl, and
optionally %ﬁtgxetnl P egqﬂ%ﬁ I Eer ein said Jogl onal
subst i tRfemidR*sareeash mdtwn@dﬁﬂ)eedﬁﬂtﬁd frgmd{igrg.opgmEdy su stfed
sel ected, f e 0 QLARR! Y nBYRRES ibietlclCre Zuadlltybrana,

wher ei n sai substituents are on
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1690 B% om CQz, O:C,
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or is repl ac:eedm]%Sal I kyl car bonyl oxy, or
al koxy; 5 R t iR°meinscted fromH and optionally
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aryl, and  gubsituted alkynyl, wherein said optional substituents are one to three R

groups;

Q is selected from an optionally substituted Cy.; alkylene, wherein said optional
substituents are one to three R*° groups; '

R is selected from alkyl, cycloalkyl, spirocycloatkyl, aryl, heteroaryl,
heterocycloalkyl, arylalkoxy, F, C1, Br, I, CN, CFs, NR*R*", NO,, OR%,
OCEs, =0, =NR®, =N-OR%, =N-NR”®),, OC(=0)R”, OC=O)NHR "', O-
Si(R%)s, O-tetrahydropyranyl, ethylene oxide, NR®C(=0)R%,
NR¥CO,R%, NR¥C(=0)NR**R?"®?, NHC(=NH)NH;, NRSS(O),R”,
S(0),R%, CORZ, C(=0)NR™R™™®, C(=O)R”, CH;ORZ, (CH2),0RZ,
CH=NNRZ*R?®, CH=NOR®, CH=NR®, CH=NNHCH(N=NHNH,
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 alkozxy;



optionally substituted heteroaryl, wherein said
optional substituents are one to three R10 groups;
R13 is the residue of an ami no acid after the renoval
of the hydroxyl noeity from the carboxyl group
thereof; R14 is optionally substituted heteroaryl,
wherein said optional substituents is one to three
R10 groups; R15 is"opti'onally' substituted al kyl,
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het erocycl o erein L . .
y optionally substituted heterocycloalkyl, wherein said optional substituents

are one to three R'® groups;

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

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

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



said optional substituents are one to three R10
groups; R22 is selected fromoptionally substituted
aryl, and optionally substituted heteroaryl, wherein
said optironal substituents are one to three R10
groups; R23 is selected fromoptionally substituted
al kenyl, optionally substituted al kynyl, optionally
substituted aryl, optionally substituted heteroaryl,
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are sel ect %th SO H K W opdii e ARLDSRS, Qak¥nisaid optional
substituents are one to three R' groups;

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

R is selected from optionally substituted cycloalky! and optionaily substituted
heterocycloalkyl, wherein said optional substituents are oné 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;



7 Res is optionally substituted aryl al kyl, wherein
said optional substituent is one to three RLO g oups;
p is independently selected from1l, 2, 3, and 4; vy is
i ndependently selected fromO, 1 and 2; and a

stereoi somer or a pharmaceutically acceptable salt
formthereof. In another enbodi nent, the conpounds of
Formula | as defined herein are not intended to
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N ~ N or “Further aspects i ncl ude those conpounds

whihas ispptigilly Whstyed ontj onal |y substituted al kyl .

Anot her aspect inclyde hose conmpd¥ rein R2is
H C(=O R7i, C(=0 NR2&R2d, SO2R2b, CORR2b, optionally
substituted al kyl, opttonally Yubstitd al | cenyl,
optionally substituted al kynyl tionall

S Ui Wl@ﬁbﬁcﬂ@lblsd&hh}dd Cralkall grrl*élfozz“rl?a Fg?ew“yc?ﬁfﬂ B 1 pa R

substitu lkyh, o RRkl9R& |y substituted al kenyl,
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substi t ut ed cycl oal kyl, and nore preferably R2 is H
or opt QN M%tﬁr&bﬁt%eﬁidﬁﬂcludédﬂbbmmﬂs A Fpaniasl as

I ncl ude t e conpounds wherein
defined herein wherem rmg A is phenylene; or a 5-membered aromatic ring comaining

one nitrogen atom, preferably pyrazolylene, and more preferably

/
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R! is H or optionally substituted alkyl. Another aspect inclodes those compounds wherein
R%is H, C(=O0)R?, C(=0)NR¥R¥, SO,R”, CO,R?, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, or optionally substituted
cycloalkyl, and preferably H, optionally substituted alkyl, optionally substituted atkenyl,
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. Tn yet another aspect, the invention
an optionally substituted C;.; alkylene, or

. Further aspects include those compounds wherein

includes compounds wherein Q is selected from



groups A°'A2 are H H and B B2 together form=0. In
yet anot her aspect, the invention includes conpounds
wherein Qis selected froman optionally substituted
Cl-2 alkylene, or 8 preferably Qis CH2, or CH2CH2.
Furt her aspects include those conpounds wherein R14 is
benzoxazol e, benzot hi azole, pyrimdine, pyrazine or
triazine;, R22 is a 5-nenbered heteroaryl group; R20

i's heterocycl oal kyl or heteroaryl IS heterao 14
or prefeestbbr @ty ou GH2CH:. Feprther @speelp @&CHS? pse °8‘?%B"“ﬁ§é”%‘é“{ is

h eBS{g?&X&\L %@rlzgﬂll azol@q@ﬂlﬁn'dﬁg yrmP Sﬁrh&zn&f Rf"hﬁa 5 piezemtit

i nvention i nclude any nbi nati on

pr htftgpargl(gr@gbgzt Psth?@?ﬂcg"]oag‘éﬂc?{ hg@roayfybrk 1&5 ter ;frél o1
CORRaY oQRylFl@*‘ EQ_LHe rdm%NaﬁdWR‘iG nchepER @bt ﬂ@ﬂlmlﬂl@@e(ﬁ of the

groups ; :
O ey poinatso ey breietia sl € as, for

ar Exahfpfe] y&%@omwm I vid\thegefarst maieton pReroips RomdRiier R!
I R~ RS ' RAINQR6G R2II 1In one
asﬁ§@@fmghé?é”5¥8m1ncluded compounds of Fornul a |

wher ei ng Enhdﬁi}r Amﬂ:cﬁluﬁﬁnedsfy}hm@emrmvewnafbw gledyrided compounds
preferab h%ﬁ o Anot her aspect includes those
Q“%H%P AR is Hor optionally substituted
aIkyI. Furt her aspects include those conpounds wherein
R2 is H C(=0OR2a, C(=0) NR2¢R2d, SO2R2b, CO2R26,
optionally substituted alkylgloptionally

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

pyrazolylene, preferably

=
i;L;ﬁN—‘ B
N
or

is H or optionally substituted alkyl. Further aspects include those compounds wherein R*
is H; C(=0)R%, C(=0)NR™R*, SO;R”, CO;R™, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, or optionally substituted cycloalkyl,
and preferably H, optionally substituted alkyl, optionally substituted alkenyl, opticnally
substituted alkynyl, or optionally substituted cycloalkyl, and more preferably R*isHor

. Another aspect includes those compounds wherein R



substituted al kenyl, optionally substituted al kynyl,
or optionally substituted cycloal kyl, and preferably
H, optionally substituted alkyl, optionally
substituted al kenyl, optionally substituted al kynyl,
or optionally substituted cycl oal kyl, and nore
preferably R2 is Hor 9 optionally substituted al kyl .
Addi ti onal aspects include conmpounds wherein Qis

sel ect fro o) l ] dsivhalelayd © Belected
orOPb‘i’T@ﬁ)é‘?’JQﬁitg;n@Pg %fﬁ—é&’n% %%ﬁh%ﬁﬁ%nal ﬁ X ct s¢Ct
Of '@ PEERBNEubstueAC| oikylens ouprefershly QisiHbk AR

t he abo < pgr ef r ed tl&ﬁ_ﬁdﬁﬁlﬁﬁ%%ﬂ y Sthfblhadiéh offil'(&rabove preferred

roula 11 mnth the f
”Dsh@shhleﬁs sdh ag,rfon,mmﬂb a&q@pq@d ofdformyla F vy %Ffe ed (?gms

,ﬁ@gﬁpﬁ%ﬂ % ehgreQ% §$ Sﬂ%@éhﬂ@nt of the present

ed conmpounds hayi
struct Iﬂ}@.t ﬂaﬁ)thEmnﬂdewehﬂ of theRresqnt IKEROR, 1eKe 383 “ﬁng‘iﬂa"?j“&%‘“ds

rably rlng A i's phenyl ene or
pﬂWﬂ?@?§P§Wgﬂﬁ§?§§erﬂ£Iy NN- I NN or and R is Nor
optionally substituted al kyl; and Formula IV: 10 H N
1

where preferrably ring A is phenylene or pyrazolylene, preferably

N
v | A
N
of \

, and R! is H or optionally substituted alkyl;

and Formula I'V:
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RBRS NQRzZrV and Formula V: H NO R3 1T N NQN
RZV and Formula VI: H NO R3I NN ZNQ RWVI 11
In certain aspects of the present invention, there are
i ncl-uded conpounds of Formulas I11-VI wherein R2 is
H, C(=0 R2a, C(=0) NR20R2d, SQ2Rzi, CO2R2b, optionally
substituted al kyl, optionally substituted al kenyl,.
optionally substituted al kynyl, or optionally
substituted cycl oal kyl, and preferably H optionally
substituted al kyl, optionally %substi tuted al kenyl,
optional ly substituted al kynyf",~arOoptionally
substituted cycl oal kyl,
_ 73

and Formula V:

and Formula VI:

11



and nore preferably R2 is H or optionally substituted
al kyl. Other aspects include those conpounds wherein
Qis selected froman optionally substituted Cl -2,

al kyl ene, or preferably Qis CH2 or CH2CH2 Additiona
aspects of the present invention include any

conbi nation of the above preferred substituents for
each of Formulas 111-VI. The foll ow ng paragraphs show

add ;L%g?ﬁgagg&{%f B plli 0G0 0B afr@lhclﬁtied Canminang

unds of

t thmndwiiﬁé’étwm@n{R af Br¢EaR er%‘% F{)& OPUOMUY
her {i %k&lﬂ? ?ﬁﬁ 8subsﬁ§tt3(!i gﬁdérﬂr b{{udnm}&&bsﬂ‘h&ﬁ alkpnyRlct i S

opf ona ed benzoxazo ti I )
S Ubgtanelysebsiee zprlarirh @ncéere%&w&hgmlva‘@&ﬁ@&m 1, optionally

py L Ibn%xtgi Fglkcn EQ%doﬂﬁ@'sh%n&kb@%ﬁdyhﬁt &d)pm{lﬁlaizsnlﬁbmum cycloalkyl,
I Oha J tuted triazin §

p atancbmbra ptegprqb}yd% as Hjgeemiopal p@gbspglte ﬁ.lkgé t()%eﬁ%lsp?cts include those
su Q&L}%ﬁcﬂ'ﬁs%eém dB @B&ﬁe%drdﬁe&ﬁfpaafaw sgstiupd C3. aumqnmg 6 -

pati cul arl hose wherein R2

S ubeefarabin (é # CHaer GH&,’[#C IA(S{Q(’FI zspicts %@e&e%g éé'%nuon include any
Patibbihaibh ¥f thd WBSR: pm@fsau sﬁ‘osRﬂﬁnts for ogphiobrainflgs IE-VI.

substituted heteroar fvenfiS fof A o
pati cul Hek ‘i}ofvﬂ‘egém%%é?%w add‘tlgn%%?p%onal yI selIJlbst Ctuted

hege mq;ﬁgm@lﬁ kot bomfoundS6f @RS 12 6nd et Eaftae Piakose
wher ei ally substituted cycloalkyl or
op??%ﬁé#? ‘%ﬁ%%%%Fng Lheteroc gl oal kyl ,
O (al kyl.en eDRR‘melpab’l thask whergintRh olg @P%@Wélﬂ??mﬁ?ﬂ bpnzoxazole,

opt '(2[‘["(" : y géig%fgtsﬁgs&qted B&tzemgmslo@a&dsw substituted pynmldme

wherein Z' is se y
02C (=0, oqunally sp@:r@(ed@/razigﬁg Wr@ﬁ}_ﬁ?ﬂt& : Cuﬁ arly
those wher eppofR2i satidal amPihddé whéden REZs ﬁifbp'aonally substituted 5-
(al kyl ene) - Z2- (al Kyl ene) - R23, wherein Z2 is sel ected
f r egpbereddegyoaryl gIoRY-—0) NR11, NR'C(= =0, NRi (=01 IR~
OC(=O NR', NEEKRZEQaGkularly those wherein R is optionally substituted

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

heteroaryl.
5.  NRC(=O)OR".
6.  OC(=O)R?; paticularly those wherein R” is optionally substituted
heterocycloa]kyl.'
7. OC(=0)NR'R®; paticularly those wherein R? is optionally substituted
cycloalkyl or optionally substituted heterocycloalkyl.
8. 0~(ﬂkylene)~R24; paticularly those wherein R is optionally substituted
heterocycloalkyl
9. 7Z'-(alkylene)-R?, wherein Z' is selected from COg, O2C, C(=0), NR',
NRC(=0), and NR"'C(=0)0; paticularly those wherein Z!is C(=0) or
NRY.
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paricularly those wherein Z2 is O C(=ONR', or

NR'Q -0 . The precedi ng paragraphs nay be conbined to
furtherdefine additional prefered enbodi nents of
conpounds of Fornulas I-VI. For exanple, one such
conbination for R3, R4, R5, or R6 can include OR14;
C(=O R22; NR'C(=0 R20; NRI'l C(=0 OR15; OC(=0 RzO; or
OC(=O) NRI'I R20. Anot her such conbi nation includes OR14;
=0 R and NRI I O)(RI S /ézthr rd such combi nat i on

i ncl uded0.ORYAlkylewerZelakyRud-R"s wWhemingx isser@ed from O, S(O),
benzot hi azol®,. 1 i fn Or ot EoRM MENR ' C(=0)0;
C(=0 R22, m(gre?%ﬁmwgdrdge(? Mngﬁb@%d h%teroar I =)
group; NR IpeyesiyIRiwse whrarer s REEQRNR et NEa o) NR

| C(= )Gﬁ-'le'fpr & S m rc@hzﬁln@tg flhrﬁxerdeﬁne add1t10nal refered
het er ocycl o%:%‘f[g}%&(m Ri 1R20, wherein R20 i .
cy cmbadignts o gREPANAs of@awla@izrﬂ Forr*api>-8° %w*biﬂrrrbarﬁgrfr fgr &,
subgii Wiedapmcs®iot ‘eradopth we!  CRagRFONR BBI=0YOR By 0BE=0)R™;
and expressrlog,s used herein have the indicated
rre&ﬁp%‘é))mﬁn the fornul as described and cl ai med

her ei n, Ahdthek Such BérgtickEidn tnlamaesm:éh ca:ﬂy)Ré’ymm“cap@nm‘%

nDreth Q in a part tuent

its rrea‘g rll’fé‘ sp CSEE‘F?&‘R’H&CZ%C eaﬁl S |eﬁe e ené’ eﬂsztg’pa%{t"

ot betzothisole) petimidine qiyrazint hs:naremerrCMbBﬁt Whereitf RY & at5emanbercd
gy A SR LR HAR 1 o (BRRRLNGC HBGOR DRIZOR
or Wprg]mRiqis h«ttg'o@gionlgyl AP Gs@NT e,vﬁxe.real Rf alﬁg}é;lqgfkyl wherein

VaLReRM R R gPQL Hanoﬁmrsu&ﬁmm £t Yorth a®ve." Xt hrough
y", include integers x, y, and the inte

t her ebeRpéliowingpme g 3PRESsicnp Bsep hraesavodts ipdicateg;mepnings,

6" or "I{L&rerrérﬁrdﬁbd& beaend dl&r@edreelem @ ib IdGhdsd@hat When any symbol
|ntegers E 6 Pr fer

err odi
i n&IP %r%me%lrrﬂ.omflwaﬂ‘ar“lrf PRSI ?ﬁaﬁaaé““%“ Sl e fptance

asisadigpeatine ofide dibdri on  of |ntegers. For exanpl e,

preferred | te s for. " 1.6". can incl , b

5, 6 A7 g ok S o o goge» it e,
us&;ﬂmﬂ&h&luﬁ F&teﬂ;bhlﬂe ciephoseTtbow 50 fngt sloludesgit J0GCHf G0 ot from 45
ref IS to a conmpound that 1is sufficiently robust to-

sUPVP ¥ i sol ation to a useful degree of purity froma
r eact i a3 usedihtein; eranged vplinesfie thelfidrye “‘Gap ablxetoof, or “x through y”,

B 1008 RLBELINR R 0B o A 1505
* coafoandghroygh 67 are intended to include the infegers 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,
14,1-5,2-3,2-4,2-5,2-6, efc.
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.
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As used herein, the term"alkyl" refers to a

strai ght-chain, or branched al kyl group having | to 8
carbon atons, such as nethyl, ethyl, propyl,
isopropyl, butyl; isobutyl, sec- butyl, tert-butyl,
pentyl, isoanyl, neopentyl, 1-ethylpropyl,
3-net hyl pentyl, 2,2 dinethyl butyl, 2,3-dinethyl butyl,,
hexyl , octyl etc. The al kyl noiety of

al kyl -go ni.n OURS. » c u
o P RE  A ESg P  oss n
S SjiRing BB Gatign a®ua) dayﬂ asaiefhiyh etivlagrona. zsqpmlp ufy klﬁqbutyi sec-
grou whi.ch a e f ; 23-
dohitharr SuoR G ScREg RRLR | B s 8
decﬁmaﬂﬁbutﬂm Emmﬂaﬁouwhem octyl ¢5| Theradieybmgiety ol KyigoRipining

adi cal upsAfs ths €dne
bR SO DR, b sk o

referstoastr {ﬁghrg
or mbmmp ahiig ddfiped dwae. orverHisyl gLups which aig P

havi ng.a o R1$8EBRs. A9 ubdidatnaid h BC-Cy
de%?lﬁ’ga &eﬁne%%%v %ﬁcﬁ%%&m}&r efers tﬁ agﬁlaal kecn a‘IS 1

r eyt bfen oranedlid rﬁglCﬁer@ﬂﬁaIEmB o8 1éat fBho" ABis. Exarrpl es
of alkgp Méeii gérng Afe fenf d!ﬂ:ﬁyle&hﬂ'ly lastrfd gtapmw lor branched

I Sopr open pent adi en
| SRR A5 Ph & PROTGOR BT 1 o op onIoEh Bouble

: Ihy;gl afgpggmg ﬂczcdggmﬁgylo gef&s ?@n Sikeng! fadinal abwaiBing évmr?go ﬁFaIbOﬂ
east one car bon-carbon n
i L 3

cqjéhaaleﬁyngcfrom 2 to 8 carbon atorrB Exanpl es i ncl ude

et hynyl Hgoag%ny% tohr¥ LAY J;sto%'si?mgﬁéﬁ:ﬂh)bﬁﬂanch@dc

As use | ene” refers to. a

b rt@ﬂmb@lmbn ohaistaf &itg B taredwaiome davitg Al legstone casbegreapoy iple bond.
ol “(?g-cmy}iﬁ" ketert BBy RY e dbaammlfmﬁfz th\8@arbon

desi natl on “such

alaltgnhse Ftmplas fashis £ Yab P&QPR% AREOPEY gaﬁ'he&%‘?ﬂ”&r‘ ’hg
from Lt RednGa ket G icnEsamT kesbiantkdoestmightviiame

g o). pr o %;ltgl._pcz!\?bo%togg uﬁlég_lz P%édtiytgc choan gh# o o

erm

I kS Atdas@mﬂ&ﬁdwﬂi agJ IR aljlere” efera@dinalkyiend radﬁ‘}l G?@@@ﬁg
at.om y eno

! T
AR b rpE 1o PRl lle (e R . ©
S qUHEGHCH=D I 2pdrabdigl (+ GHAH- Quﬁ%?t ed m)no- or bicyclic

al kyl é% D9 sysk tg,%";%S N EalSy rg’feltsQo 4 vAtheBddikonal

desi gnat i on Such Cr/ cycl oal ers to a
C yytogdn letpin remolvedaik- m@%MﬁPH’@SWB to 7 ring carbon

atons. Preferred cycl oal kyl groups include those
cont ai or 6 ring carbon atomns.

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-Cy cycloalkyl” refers to a cycloalkyl radical containing from 5 to 7 ring carbon

atoms. Preferred cycloalkyl groups include those containing 5 or 6 ring carbon atoms.
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14 Exanpl es of cycl oal kyl groups include cycl opropyl,
cycl obutyl, cyclopentyl, cycl ohexyl, cyclohexenyl,
cycl oheptyl, cyclooctyl, etc. As used herein, the term
"spirocycl oal kyl" refers to a cycl oal kyl group bonded
to a carbon chain or carbon ring noiety by a carbon
at om conmon, to the cycloal kyl group and the carbon
chain or carbon ring noiety. For exanple, a C3 alkyl

roup substituted with A
? SExI0 I PEEIol FrovEb P n’?ﬂ%‘g LR Jrb iR,
tOc k():ﬁﬁexldrl%ﬂf(iy&la{eﬁtyﬂl cydkl)ditetyl ecm "aryl " refers to a nono-
i cycli car ban . ar
t O 12 r‘bisﬁ éxgx‘)é ﬁxe éelnaﬁ,gntocérgfé%&cy refe 3&1@%\%@’6&9&&0 a
n a&EI%oE)éham orBﬁxGGxEﬂﬁ@ﬂinaugwé a grrmnp@om cmﬂ:m@eto pﬂqey@qalka}( group and
na ; Ss Hoe ls6t3tiied with an
%3 I;:gm CQH"OP g mgxe/tgt o e'%rﬂ#ﬂec Qﬁ(gi é??&p i@ dw th

ar'gfF* ens or exanpl e,
ri R! @rofjy Sheei® the iR grbapcil smejab@]#mltqogtmnmﬂﬁg:aq‘bgn forasagiersdo:

cycl oal kyl ring. Exanples of such fused ring systens
i ncl ude, f exanpl e, indane and indene. As used
herein, g erns "heterocycle", "heterocyclic" or
"het er ogye refer to a nono- di-, tri- or other

mul ticyclic aliphatic ring systemthat includes at

| east QB@sed AekRl @At &yC kefastol, ch,o— arbielicTydropton Gpeic
and sul fu heter dhZetnthvl.
an‘&ictsﬁsécnhhvwg e ?‘l’g sTbon )‘/“tm%(ej B %Lst ki 18%‘% |ﬁ4§ v
nOPre@irainRyl goups ingsde phbrerr syl esauasf dnqlyleg Htidg the Gofinition of
| ngl lllde flﬂ %%g%s}(elmsaﬂgimﬁﬁtt & QEMQ Bh K Wstehb BUASch abQfBRatic

het'ef oCy roups contalning one or nore n|tr1 %tn
atgss iuwdltmd@closwrfmgr Biaveples 5 pyoh MspLUn gy BRI e '
p'&ﬁﬁ#lghﬁﬁmzﬂlﬁ LRRRL I ne, thionorpholine, N

i m daz g.;s queé ggrlggr;a@% ;:qr}g%l‘hgtsy gef‘ n%otlte¥eoc%c%10 ora‘ﬁé%a&yc]yl” referto a

't hh@w0dkil, B or bthbxaﬂﬂh@phd &ghdﬁb aingbystent that adalvdzscﬂt kzast one:

t d
oy erbre BT b PR PEAER B PHEPSpom,
t adxiddzalapd B¢ oinpgen 18grte Opﬁv@’elér whstisttedingpeaRstcamged

9 tar%cgge&f O ena THR AR A PRRerbEoMER sllpn

uran, pyran, urans, i sobenzof.urans,
an d t esmmwslrcaam@ﬁ BUEARINZIFET mﬁ@t"é‘FQﬁE‘i/?f?’Fsc‘"ﬂ? ups

! DG piptidinl, mdlyhoBnel, tidnwdtolidei Bphene,
angﬁLq%g% l%slf;'retrahygjrpthlo i

t él‘ffﬂwm"’é’(nﬁq 15%? ésﬁm dm{?é‘??}eo?rﬁlﬁ%zﬁwéen 81&&201}% oxazo d’: triazole,

h%lﬁidﬂ?ekﬁxfhﬁolﬁﬁﬁdmnaﬁﬁi &rfaﬁﬁycﬁé @edzioy) iSoxamie pendole, Wrazole
cycl oal ky e or
atl’dﬁ’é"lﬁqeem’r"‘ idat g B4 r‘“?@s’s‘f’sqo‘ﬁ‘gﬂ‘ﬁ AL grt%ﬁg‘%kg%{)sucﬁo

- Qeterocidlic groups formed containing one or more oXygen atorms include furan,

tetrahydrofuran, pyran, benzofurans, isobenzofurans, and tetrahydropyran groups. Some

heterocyclic groups containing one or more sulfur atoms include thiophene, thianaphthene,
tetrahydrothiophene, tetrahydrothiapyran, and benzothiophenes.
As used herein, the term “heterocycloalkyl” refers to a cycloalkyl group in which

one or more ring carbon atoms are replaced by at Jeast one hefero atom such as -O-, -N-,



15 or -S-, and includes ring systens which contain a
saturated ring group bridged or fused to one or nore
aromati c groups. Sonme heterocycl oal kyl groups

contai ning both saturated and aromatic rings include
pht hal am de, phthalic anhydride, indoline,

i soi ndol i ne, tetrahydroi soquinoline, chroman,
isochronan and chronmene. As used herein, the term

"het er oar refers to [ P bitBePorifBed
10°f Pt AR gﬂ?%ﬂ“%styétﬁ’gs wﬁ‘nhv\fl “ya%w a%fh%d(}ﬂrrlg?’rghgl IE%G car bon
at giFor &iof F@itiagedp Pomt hiteasytlodhd gravet erEinEdAhstRed
ERURS, Bbindohse,
pr@gﬁﬁFmFﬁFBﬁ¥?%ﬁéppnc%ggéqﬁégkgﬂFthgr|nldyl1n
P Ufekriyhisoispyttisiotihe; hropyrr, isdetwdmapl andishromseneny | | tri azi nyl,
i mdazolyl, triazolyl; tetrazolyl, indonI

|50|ndolyl qui nol yI , |squ|nonI qunloxallny , 10
qui naz s u@gd herelmthnmmhﬁhgwroarﬂhfeﬁm taqu ﬁgﬂ group containing 5 o

D o rind o¥ids ated doplacd heddt,
i 585%}%9? %fﬂsx'l%hlé;%/% )6/{ % EH:%Q& Wils el rBjl tﬁﬂ;Z:Q eﬁ,kt one

- soxazol : %E EIES% e nv\éntion
ox héreto htgin, sutahr?d"(beﬁ‘i“dtf h$a§8¥19p3‘§‘%ﬂp§°‘lp e her el
t he c@%x{?p gr ,%Jlng,!l&y Ipmﬁ}@fp%ayi; pyrm&a@h K:vfaz@ylommm,amldaaoiyl
e

subs an ary

g lrjmgp:gyl; tptedzololle Indey vk Isgﬁ@lﬂdgmlor)&ﬁog'ﬂn%@ qlgno(%ahlﬁf Xl!uﬁzlz%l%yl
phg H;Yx} hﬂgﬁﬁlﬁﬁ)’?hﬁ’dﬁﬂudd%@h qi?lwlditﬁt thiakglyl, thladlazoly] isothiazolyl,

t ri pheny] met i phenyl et ot c.
pcotze. mameth P a o LR PR s

aryl -s UQSJEédtdeeﬁndtha ke X yrylg kol pefers mmhlkaggrmv fisyptituted with

di %ﬂ%ﬂ% met ar%%ﬁ%&ﬁgl; Ye, pRAGT6E LAY, benzyl,

ereln the term
nﬂmﬁamﬁ aiaauhwgl dl[-‘mhﬂn@ﬂﬂb iriphertyhmsithy L Singepyiedyt PF@'“‘YM&*Y’
forrrul a (CH2O n. The nobnosacchari des can be
st Y&i ght-chain or ring systens, and can |nclkéggu(
s ac c hardsseediwicin, f terh gary " Zetere 1 A3 '@(‘h‘s@“ OXY £rotp.

Lsecénz?&oxm\%%a%ﬁydﬁﬁdnﬁﬁiemdfy, plemylkhoos etphenylethmy,
threose | bose, drabinose, xyl ose, | yxose, allose,

al ¢t¢-0se, gl ucose, nannose, gul ose, idose, gal actose,
t al 0se AsQktneinOme terrﬁl‘ “Puh@sehaily Ubfosde a pgiplaugar of the formula

fruct ose, sorbose ta 0S€. 1€
t hCEBRan T BLRHiXEES g’fa{éﬁ T ggtscg]wh% g%%t%gﬁ ggdecan inclade 2

f 1 sa6dn@iob R @S the feetnola -PEQIBEH=0kr Emnpl%‘wé mppgsrchazidpsgclude

aci d rs t. HQt s, s80mann
ngB‘%E{"“"’“ 4 kag{b&%%égﬁggelzﬁgggnne nts of ggj%:no ac f::gs
i ngﬂmsd,édme,@hmﬁe télieseaw&h@loseyﬂb“é?'i? AguigRe prcoser HRetare- SR

aCéaga%osQ,%\xlﬁhrgpegﬁfbgé, ﬁlchpQﬁtﬁHée?glM@ igEhophanbss) - NH2.

fructofuranose, etc.
As used herein, the term “amino acid” refers to 2 group containing both an amino

group and a carboxyl group. Embodiments of amino acids include a-amino, B-amino, Y-
amino acids. The o-amino acids have a general formula HOOC-CH(side chain)-INHj.
The amino acids can be in their D, L or racemic configurations. Amino acids inciude

naturally-occurring and non-naturally occurring moieties. The naturally-occurting amino
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The amino acids can be in their D, L or racemc
configurations. Am no acids include
natural |l y-occurring and non-naturally occurring
noi eti es. The naturally-occurring amno 16 acids
i nclude the standard 20 a-am no acids found in
proteins, such as glycine, serine, tyrosine, proline,
hi stidine, glutamine, etc. Naturally-occurring am no
acids can also include non-a-.amno acids (such as
R aaidainicinds thy stanvierd X0 et aprincacige fewnd HonYeips PEh ABSlY@ieeseyine,

I & am Sord 4%8no acids can also

o RSy s ine, B TN e e
n ciﬁnhpiembrearanarm auigls Gothos B{a@umh, YepgingbPWEF Fith @"m"ys‘e‘“e etc.),

O LG a CANRU AR o Blofind) - hpﬁgx{ﬁd& I AlkikyIhiOEE! &1l Nihd

and 1.ncl ude
a nmh@gsexminunawﬂsaﬂmcam drollingctraihineggaaveaifficifge Non-Returplly

B'é,&}ém? m a%{y%ﬂc:dg %.(% vy}piﬁttﬁ& ARl RNRE §naid\|€$f @A amino

f
e e el e ol e,

a(‘:7'7 dfie BL3Ruiee l)vHigl‘? isHicBphRRd &kt by Ydi@E b NNbheanghij@ccurring
chains are replaced with sy nthetlgﬁgerlvat ves 1tlh

c ermrm aide alproif dert-aming agidsthe iy he Yiohpss ¥61°P aﬁe w
@q&nﬁ{wes t R eRLiCSFILimen QRbdtitfand gﬁ@ipuﬂﬁ thie k@mpounds of

L%f%g;S@EH‘F%Q)H grg]}uglg Q-,; géslglpcg&tﬁa% lar wr! Heog:%\f/i %l”ter removaleof %qlérgré%/jll

f Qs &F thdarik Pl b dRrect Be. r@redxllglaf fonﬁepﬁs@]ﬁfﬁtl dﬂ\ﬂéalsli -NE:.

chains of naturally occ non-.n .

o dGh e O L RO R aP e S PAE Bk ocamino
- Tabh€inAudeadinowAbdibin-TEbI12-A. CH3-

HO2C- CH( NH2) - CH2- S- S- CH2- HO CH2- CH3- CH2- C6H5- CH2-
CH3- S- CH2- CH2- HO C6114- CH2' CH3- CH2- S- CH2- CH2

HO CHz-CH2- _ HO ' \ CHZ ChekleAfir HO C6H'-CH2
CH3- CH( OH) -

H HS-CHy-
CH:- HO,C-CH(NH,)-CH,-$-S-CHy-
HO-CHy- CH;-CHy-
CeHs-CHy- CH;-S-CH,-CH-
HO-CgH,-CH,- CH;-CHy-S-CH,-CH,-
' HO-CH,-CH,-
CsHo-
HOQCHZH  CgHyr
HO CeHy-CHy-
| CH,-CH(OH)-
FN | HO,C-CH, NHC(=0)-CH;-
CHy- HO,C-CH,-
HO,C-CH,-CHy-

NH,C(=0)-CHz-
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~N HQ2C- CH2- NHC( =0O) - CH2- ~CHZ HN ~ HO2C- CH2-
HO2C- CHz- CH2- NH2C(=0O) -CH2 17 NH2C(=0O -CH2 -Cl42 -
(CH3)2-CH N (CH3)z-CH CH27 H CH3- CH2- CHa-
H2N- CH2- CH2- CH2- | H2N- C( =NH) - NH- CHz- CHZ- CH2 -
H2N- C( =0O) - NH- CFl ?- CHz- CHz- CH3- CHz- CH( CH3) -
CH3- CHz- CHz- CH2- HZN- CHz- CHz- CHz- CHz As used herein,
the term'VWE "refers to the famly of high affinity
neurotrophin receptors presentiy,@OpCiHsCEY trk A
trk B, and trk C, and other nenbrane associ at ed

] s\y 0o which a neurotrophi(ﬁHéhﬁ:%i nd. As used
hereim—g’he term "VEGFR' referscm,idecham |y of high
affinityvascul ar endothelial growth factor receptors
present!| y-conprising VEGFRI, VI ,E'Q’EGFRS, and
ane associ at ed prot egpsctipcahcih a VEGE can

ed herein, the term"” - 0~4h
high affinity mxed |#%8&Tﬁ§‘?’%§§€§ﬁzﬁm“
presently conprising MK1, M K2NER)-NA-CKAaCHE:- ;-
ZAK a & and other se(%q t_gﬁgamqne | dnases
classifijed wwthin this famly. lse erein, the
Yhance" or "enhanci ng" Gile@Hu€BaCHp nodify the
ction" or "survival" yRaRg ERabnl.b8, Presence

of a conpound of the present

As used herein, the term “#rk” refers to the family of high affinity neurotrophin
receptors presently comprising trk A, trk B, and trk C, and other membrane associated
proteins to which a neurotrophin can bind.

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

As used herein, the term “MLK” 1efers to the family of high affinity mixed lineage
kinases presently comprising MLK1, MLK2, MLK3, MLK4a & B, DIK,LZK, ZAK 0 &
f , and other serine/threonine kinases classified within this family.

As used herein, the tenms “enhance” or “enhancing” when used to modify the
terms “fun;:tion” or “survival” means that the presence of a compound of the present
invention has a positive effect on the function and/or survival of a trophic factor
responsive cell compared with a cell in the absence of the compound. For example, and
not by way of limitation, with respect to the survival of, e.g., a cholinergic neuron, 2
compound of the present invention would evidence enhancement of survival of a
cholinergic neusonal population at risk of dying (due to, e.g., injury, a disease condition, 2~

degenerative condition or natural progression)rwhen compared to a cholinergic neuronal

population not presented with such a compound, if the treated population has a
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Invention has a positive effect on the function andl or
survival of a trophic factor responsive cell conpared
with a cell in the absence of the conmpound. For
exanple, and not by way of limtation, with respect
to the survival of, e.g., a cholinergic neuron, a
conpound of the present invention would evidence
enhancenent of survival of a cholinergic neurona

popul ati on at risk of i.ng.(due to . Q.o 1) ;"
di §@‘3gaéat’d"61ﬁ @Teﬁebwnog of %é%ﬁ%x&%tg?n L(E ‘2;08%5%"1 g(ﬂ)‘.. aHtgry As 3 further
Natekdnale, BEAHEEIR 261 W3NYayWh BiRitaRPSitieesptd tethe frotion ef g ¢a sensory

neur onal on_not. present .
oE0ta comrout o e Beraun BRI el ool of e fancion
C ORE hadrite/@dtensign)ed k 8dns@e mtmhablﬁopﬁlmtwf@m edripayedidyaienaofye

non-treated popul atio f

oarOr sy R B R e s bR AR E cx Bt of e
f umedttdpvpditionds gmpaati sdngertss thandipmovrite q&t@gwp of theinqgitreated
t he $ ﬁsent i nvention woul d evi dence enhancenent of

t h&FHEEi on (e.g. neurite extension) of a sepsor

42l O ; y
neur onahs lp@blualrfam iterterpi SphibBTpR IRy sfg dgpglied response of a
ne H«gs?c%gtjgd Bgt? &4 & Of, Htic RERHGIE Bsinpabalitel pdteRbadd in the presence

the"neurite extension of the treated
popﬁ4qmweﬁukiﬂ@®ﬁ§§FHWPV@ﬂy greater than the neurite

ﬁxt ensi @srhﬁaf heldd€ 1A s “eRatRor '@ﬂﬁ&tbl&g et to Ay rutigaint
ereln the terns I n i bition" to a
el veefuns e, ymeft kP Rits Pt el |
eNEyRlsia, @aﬁanvatsgs) btasn, Dog@nataticablpredel g@asfedomwhlsh@
5; g%ﬂ e nﬁgﬁe@fl ﬁnd I}eﬁlé n%@r?bqasgqmaémkm%ﬁlpgﬁ&ﬁ% i ?5&9;1&1 Qﬂkerr&? other

ncer cancerous” refer
t Oreasopnizmdinalianries opthe hérhavrmieitio pystyins.cad per ACOSNIARE FARTPLS-

Exanpl €5 ds D HACmP (R Hefon t,)e&'llg)ﬁneﬂfcﬁﬁtlﬁta& * and “neuronal cell”
hyper pl'asi'a, ovarian, breast, brain, |ung Bancre tlc

c ofefr s heteroggaasny papuladernfaetronal BP?Sd‘a“P% oraYHPlg
- NegltomRHEARbAS AIRPer 8RR ﬁﬁ@tﬁdns ;pEfGAbIN Ese drg’fﬂbhﬁﬂn@q and

| eukem a, other recagn nanC|es of the

GRS RERT Ayt bR BRPEE P BRCIS 7 ot feapns of e
ASCeHHRONG e S?st&dﬂ ECND raﬁfBPeﬁ@ﬁemld‘ﬁérvOUg mtetn @NShekpsonal

| i neage”

o e T bt
Muks aspdl Bereit.ramyshwist t‘@n@rsanmtqu’r’ insjudes pupns GeSPARF Ve figgugironmental
fu 0GL L ¢ %n Ye. d)@ltaﬁ{rg %ﬂ)mﬂ}{ent) > &.g25Kin, GlRkib Bﬁrjﬁﬁhﬁs &Bplary is a

senso used herein, the phrase
UW@kmﬁemghtDﬁﬁuron means neurons of the Centra

Ne r vou % s YRR hdNSdm BRsphResdi R to Nﬂ{o‘i&hﬁ‘é Ry diteedh or

ose neurotransmtter 1s a
e x’éﬁtﬁﬁcﬁ)‘ gffesis dhewurynial qripnstipmetn tarhic 'EOE'&FP"EB‘F‘HCCHe Gramplery

trophic factors include Ciliary Neurotrophic Factor (CNTF), basic Fibroblast Growth
Factor (bEGF), insulin and insulin-like growth factors (e.g., IGF-1, IGF-1I, IGF-HD),
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 (BDINE).
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As used herein, the phrase "sensory neuron" includes
neurons responsive to environnental cues (e.g.,
tenperature, novenent) from e.g., skin, nuscle and
joints; exenplary is a neuron fromthe DRG As used
herein the term"trophic factor" refers to a nolecule
that directly or indirectly affects the survival or
function of a trophic factor responsive cell

Exenpl afyused hehthé tehd Crephsc ﬁaﬂoﬂ—msﬁensﬁelcblﬁ rrgfers to a cell which

hburotrophlc Fact or

Fad3tpdey 47RERyT tol"‘ill‘écll}la(”i?f’%fﬁ Oﬁ §an| SPBCIfJfC e%c?%%/&nﬁ ? %?g? s

( € nBurons!(&E; dholidefghe dnk serséafynbibrb)s) and nop-eefrerabeedls (e.g., monacytes
i nterl euki ns, cytokines, and the neurotrophins,

i n&ndRRopEst kEHSE” Growt h Fact or (NGF), Neurotrophin-3
(NT-3) , AdNaed K&dilﬂtﬂhteﬂnsdr/tﬁzp(nhffact@)mbaﬂﬂ 'y rqphiddaciaparfiuced

" POBHY & e R st P b el Sh fIRobeRb "
WhindZés tol A1phic &stomcrrmlemreaemt and {idxgdnous” tofasplqi actrosﬂ@ze fagfor added
¢ a?o s?:,@r? gr'ﬁg%qlc 3 éﬁné(d, %ﬂig SAXTRAES -Gy ugi@ludé'iga%@@%duced by (1)

r Sensory neurons)

noamhgmnmﬁammcékm§,Gé&g%mKWBHG@WQ%%mSé%@cﬂéCGB@5§PP8f
Ce'hﬁlmm@ﬁm&%ﬁ&:ﬁﬁ! | Ricll@ob.er ms “trophic factor

acti VT tro |g‘factor-|nduced aCt'%,HXHbdzﬂ
ref er tlisﬁ lb@ftmfe@h@e&é'ﬁo airisk 98 1ER% TSP St A olo8te
faglaps;e. é’m}%@sucﬁmwuﬁfers toakater tdadifiol wbiph negatively

I ?}%Fﬁ%{:@ ?hg ! gﬁaog{cﬂa%glgl srllltplbt%gt t§§/ g)étoﬁq? g%ﬁ CPCfe%sc%élieﬁh%oc?of dying

"t g&ﬂb g&g tae bﬂd’onﬂxﬂﬁl‘u ol exairipie/ bdiry[ioumda discideed hemsinicw frgscue™ or
i nduce Yy en O nOU t.ropni 2 oW
e aRGE EBHY BoPRRE P e Py AR T ey n 1y ov
enghoge nqusmmm dexio Lﬁbmﬂlllﬂ]sp Frir exafnple; DReyTonAgay s @prisk of dying
h e{hﬁel tgths ngeralt agmé lpro%l‘ss Whih fo,éasﬂ){é AOdeatn'dt |§ lQéHréH‘ ﬁlt AR %o an injury,

., a cell_ such as a
n esncl ps 2 trasme Ft s vtchtsesygie SEohibt pRgRPs Y i, o example,
%a}:t suTH lﬁiﬂﬁg bay bO& o3k of %@ﬁgc iR e elxﬁhpls LatRuroh ﬁtay be
a

he “mat e s an i ncreased. |1 kelihood 3 ’é E%Hg“%e
toatm&nf@tnatdée 9@ disgasepiate GheonEiom a5 i @5 ¢ 8
di §GhO2BELKEH:8 bfthe aReasé BESL ThusOby enkanbinp de stzﬂvevalsmf race i atlrisk

of ‘not oneurons whi ch natu al |
ancfidying f% useﬁsﬂ‘éqmpafmdp&r mven?{x?rﬁ Ia lfllﬁ l§ha Igurcr:]g lxgrﬂgg)u%ﬁ]

fO&xﬁ%&ﬂﬁhﬂmmﬂmmeﬁﬂuﬁﬂmakmbeﬁamCﬂlsk of dying due to
t he natural roce It tife Of
o meur i obeg pé S coéacu\@{g FRAG GRRNPBSnbRS Ak,

as atrauma to
t heladesant ,togaﬂwrmlﬂ mogtiesbeich u@hthP mwﬁﬁé‘&rﬁ%]ds)f anErdly cgpg Jto

f Olghy%%(aq %oc%«iﬁon with each other, whereby a desired outcome is achieved. Thus, as

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

though the compound and cell do not necessarily physically join together (as, for example,
is the case where a ligand and a receptor physically join together), as long as the desired
outcome is achieved (e.g., enhancement of the survival of the cell). Contacting thus

includes acts such as placing moieties together in a container (e.g., adding a compound as
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i npacted by such trauma may be at risk of dying.
Further, for exanple, a neuron may be at risk of

dyi ng due to a disease state or condition, as in the
case of neurons at risk of dying as occasioned by the
di sease ALS. Thus, by enhancing the survival of a cel

at risk of dying by use of a conpound of the clained
invention is nmeant that such conpound decreases or
prevents the risk of the death of the cell, As used
hegrtibset heeih er avchtiet aotprisigt celle fos rr@ttr@nnilqsb@t‘?%‘ Br

i ndirec Si et a ERRLARS disclosed
suEHP RGP AT F b e BB B AR s TR

i Nhereinpity s labarktogysmiol &MroﬂVWQﬁho SriEky ey OIﬁ?EP-‘éWE%W“‘
desired .outcone is achieved. Thus, as used herein,
ongmgosﬂ contact" a target cell Mﬁth a ﬁt_g?ound as

di scl osedhshbhasiin aéthernpertinglgHet iR eBRP 6 CHEORT P 3o

n oECﬁ]}ﬁfO%gé S e 1!{ %:setﬂ hVsh&al detdctdve td prdveg @t hek the agmptbiog of a

exa e, 1s e case where a ligand and a receptor
physiicddridizofderi n t oget her), as long as the desired

out CoMesd 3. At et s@aject’e:eﬁﬁm@em blafded Iamgynobiayal

of the cell). Contacting thu | ud S S

. pl Bl RIS ERNUIERET f B R, “’ S a?@%%%% . d,‘"ﬁ%é@ﬁ ng

a AR Be AFlictedOvifticBE bmael dismsmand ¢qudra0@cﬂ¢§ca!|b?ﬁéwrem
conmprising cells f Ny QLERbieA 5o ld RS ds,
adm ni s‘?‘sr“g'f’qcfbeﬁe“bfheq?{g‘ i t%%ndé{% at a% & oentit ycorlrlpoun ’
( em@terials, BpregEdsitiogs, ax&&wﬂp@gﬂﬂma%w@ﬁsﬂ 0‘3@@ theopRe 4 39UA¢ o

a | ahor ator % AN TR fof Qhcabi it HtisERS Bi* Hiﬂ'nan Bémgsl'hh@aramals
huff&h ?6 erapy or treatnent purp 1 ﬁ .

h ewahtmt exgessivh axisBIB UTrtasign | allergoreperse 8T %f Gﬁ‘tb e %ﬂ“&’ S ]

cﬁﬁg%@&ratgtvﬁﬂar&%ﬁﬁﬂé‘ﬂﬂleﬁf/ﬂsﬁ(ﬂﬂmpr esent invention

Sfaf te |C1(; Lf\}/sg}sgq%}egegt}? \éé}r;}m%gut{fr tc&égpag eSéﬂ;rp he?eméo genvawcs of the

'S %Qél&@& confpRiniis Svhh@m&hevw&ﬁt biuqmaieds andified bmdmgaigld ar base

af f"lltF E’F@g{ %"fnﬁge ggmf% Eéauﬁ &i’eh {1&] I a ﬂgf %ﬂgjééj g‘fu%: nghlenh@d

WI tohnﬁmal aforgmicacidisale at basicaesitueomel 4siaovnss;cdkeli of pragic salts of
a C%Cé%f aeg:fiuqs su?c%gse%& cﬁgeanh e T PRRPABEAE UL EA boteptable

rs t ose conpounds, naterlalﬂ £th
c ombts gichulothe conyendpes ﬂ@b@é@éﬂfs@r apgriasy gpaonijpsfis gf the
Qlfxd A or BRHipted from Weg R inorgdictoa b&gemcf aids. For

ﬁtact with the tissues of hupgn  bei
i oiopte, el eoeniiandl Bo-toxie galtsingy 4??3 & ‘“"‘ém #ids

I eSRRA B drothlofd, RRfrotRémie] fifulo Emﬁamtcaphoepl'&nc mmmml@p@nd

w Ehg sﬁts rpi?egasrgcp f%(l;:)nll srggx%{:] gg]ést s/ucr:hI assgce%gtﬁrgpiomc, succinic, glycolic, stearic,

lactic, malic, tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic,

glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic,
methanesulfonic, ethane disulfonic, oxalic, isethionic, and the like.

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

chemical methods. Generally, such salts can be prepared by reacting the free acid or base
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As used herein, "pharmaceutically acceptable salts”
refer to derivatives of the disclosed conpounds
wherein the parent conmpound is nodified by making acid
or base salts thereof. Exanples of pharmaceutically
acceptable salts include, but are not limted to,

m neral or organic acid salts of basic residues such
as amines; alkali or organic salts of acidic residues

UGN @5 L pd?lﬁzl)éhﬁ«ﬁ wAtE b SRichidREirk BRolknk kBthe dpipfopriate base or acid in

s
pharmaceuti cal'ly acceptable salts include the .
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succinic, glycolic, steari. act L.e o Rl JRabaric,
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Phemindeat b physicgilyuihaticmicallpstzide wit dosd dompiiiieg either the active

sul faniljc, .2-acetoxybenzail c. B | ition, as described
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acceptapl e salts. FERANS inkIRNERY cORIcaRbIAGed carriers
prepar2§‘5?$%ﬁ¥ h@g%%$§%§ gonpoﬁnd_mh?ch cont ai ns 2. when
bawhich sleagechakictvamareat apripgud e §ived Bk Presp R 12 Yo Whe
mef ?x%dm?ﬁs@gmﬁhgtéfed 18 HelimSaliinSsuBian. Pigcdyrefagsed: koywn to
reactfng e free_acid or b?se Zﬁﬁ%zrns ?%]ﬁhgﬁgmﬂﬂﬁhw
c oenherm dumegresfegirable gpalip e TRl BT S 01> the " ’
a pﬁ%&@;{chﬁh £ RAI: @ipaGidsiofithe prusatterventioninmy b deivgrahingprodrug
solvent, of in a mxture of the t ds
oo B pieR e Ry gl ST AR ompoungs.

| S@pEREARRIcontfingthe ba, srdi thethods of dolivefing the gamq. [P&adsnss pla

sui tabl e lts are f ' LAY HBdSyvike AR SRAA widupal
Sc?oé??c?}é‘éd,&%‘ftpﬁes%néﬁve'%ég%ab E’%@H shi %’g_‘ Co)r?p%rg%/, East cl)lg .
PApre&88H5 thepompichi@in sudhen WHySBA: S raSIGRIGRATE FeF§fape i outine
| NEOLRRIRh §6hn ol 6 e pORSomPuntlSRebofaRIH), rodiupsindlateitor
"un ose” refers to a single dose A ch is chg:grl%logy oup
of exatpplerrgmparids Pithepresgntiny calPIther it 2 WYARENITTTh “Can b

" eadiidis RARY LR ARdwRACKAGESg is aeniaispiedgo ageamalian subject,
physical |y and chem cal Ly stabl e, unj.t IS

ei elerves t famaAdrer hudoyh %B%‘H’&"’i § SEPPY i‘%‘%"g‘g FSple VAR, xatiphes
PhAKINAS St lateGidl kinfiteAGs, aptad) fememp apbisntdaier wativebes eleohigband

hereinafter. As qsecfi herein, LByl 38 REH ds hnBihyl,
i necpipgiEchoal Rt AR YA lrﬁ’adeYa“"g%I?V ?I ers iy Y
ethyl, propyl, iso-propyl, butyl, isobutyl, sec-butyl, tert-butyl, cyclopropyl, phenyl, benzyl,

and phenethyl esters, and the like.

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

respective diastereomers or enantiomers. The compounds are normally prepared as
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-which rel ease the active parent conpound as defined in
the present invention in vivo when such prodrug is
adm nistered to a mammal i an subj ect. Since prodrugs
are known to enhance nunerous desirable qualities of
pharmaceuticals (e.g., solubility, bioavailability,
manuf acturing, etc.) the conpounds of the present

i nvention may be delivered in prodrug form Thus, the

present invention caontenpl Qdr. lgi med
CCREaREN BT EY Bheet ey B A AR Bt
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gr%uﬁep rteﬁ%‘}%?}n%cgﬁﬂ%nﬁg@g?odr ug ai S gdm’ r???t er ecr:I L0 5 the
Mmestartig regterislstor proglucts cap baspealved gnd raYPEd PY SERTRT BRYT

frge Sl%ma&%sothﬁ{m Sﬁra&?ﬁflwoﬁﬁst, ﬁgiﬁ?l, rdi’&@t??ﬂfda m&ifcjairaIExanpl es
include, but are not limted to, ace r :
beshrmatagraghy: FepRiSialaaiop A 61O AN orgfﬁg%oen a]?ru ngt | 1(IJr]al of
O £idi%Sn saR ehrbd®y reagsiatd IOE & iteyf puagoyd. , Usafutimathixds| ofreg¢lving and
esters_such_as met hyl et.hyl L wwrides Qs IR <@ chemi

b JFSH"?HH%B‘T?EP?%?FW%%‘?% ﬂetsflrfb,t‘lx { ﬂe}%lfé L %ﬁfi)’/ Wdeﬁ’;{:? Opr opy e i
pheRyhic Chapayils, WikndeptienktlAgt, aektoequss, J.htl- £187qRe.

il Wg%ﬁ%gg%egozgios ,%ﬂe?W?G&SIgQL hdhSndRBRA by reference

nay exi st 1 n-various stereoisoneric forns.
Ashegrircin theirtratietdrpounds of the present invention

i nclu d & id ﬂﬁh& _ﬁg[}ﬁﬁﬁ@ filat NeRctidhA ShRpLNELItSN Ofe compounds of the

enant i onmers. e compounds are rmal | repar ed .
5 aPrescu IVENERS e} GO PO R PR P BETRice e 4% “S&‘é‘ﬁ?ﬁ%ﬁf“m
i N@lbahARtabs e &SipdfRe BEHS présent iaveandd abe sibstitwredwith protecting
i sol ated or synthesi zed convent i R it
B
di Ias#e i Gy chermital dnatidriabgrewss thanam by sederrealy eopeidedfo 4 r m
part of . the present i 190 -erdubs dnd cHBhdyl N Théle
t HEmer R vr]\:/u ?cgonﬁlr? g%’as?l gm%gﬁhﬁoggl%tugs such _ogt Jgiga I ol
acgroupeart prest in aShesird! pemaquad boPdshFisUEdTIHE BFd f%“%‘ca
bY o2& SRGRGE!S ificP B E&HESuRd 14 Skitted AR bf HVEIRIyCE plojcting
pure or enantionerically enri ch_edhé(ttar tc{%gl{ nﬁt e;dteaclins.
Tresouppeey be enpleyes wHT $6REFD! BFOWPR HEPCTET AP AY POE
”Q&cﬁdiﬁs%éudé&ilﬁ "gﬁﬂb&h&hﬁmu@mim@ﬁﬁfyﬂdﬁnﬁmmc_over ed by
techni ques knowy 1n the art, sych. as.re i.0
- e rrHE) RBMED Sy Tar Lot L R i Prothed
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. Bd., Wiley
& Sons, 1991.
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chromat ogr aphy, recrystallization, enzymatic
resolution, or fractional recrystallization of
addition salts forned by reagents used for that

pur pose. Useful nethods of resolving and recovering -
specific stereoi soners described in Eliel, B. L.;
Wlen, S.H Stereocheniistry of O ganic Conpounds;
Wl ey: New York, 1994, and Jacques, J, et al.

Enanti oners, Racemates, and Resol utions; Wley: New
York, 1981, each |ncorporated by reference herein in
th§i§”;lt gt ireties. It is further recognized that

funct i ofi@lge@rOtREs I RGaRtthokanbles shompmisbies bf of thepresent

present invention cont a Elele hE 1

o STYBME SEREVRR 6 ST Lgdts LB N9 BpRe id Blamples

t hgnC@EPRLE Sifcte dichre Piossdnthe Table At Thyxcegents prd starting materials

substituted wt rotectln ASch b £

Do AP PRRFEAPE AL Ry O R R B A chmiques by one o

Pr etcemt;i shig igtheups Al pocckmodirclgsed IH%OG@%H@%%WSW invention

functional 0 that c elugat Mehy 5}@

and® SPERERE %{t b uﬁ?}% n‘% tlﬁleé1 %uchéra%1 é‘}s/

gr muxgsanamimmgwxw cogmr@mpaj, in chpyigad gc egr“ék?ﬁ%s“ﬂ’re’é‘s ﬁ‘rt %(ﬁtf‘e‘m

in chem Uk i Qd R fobugy@mnédinctional ity

[ nerfam%sbum%%%%‘%gﬁp&r ea(e:'tl on (E:}ondl t#ons to which the

conmpound i s exposed. Any of a variety of protecting

gr gghy be enployed with the present invention.
g‘#@ﬂ*ed groups for protecting |actans include silyl

gr oups such as t- butyl di nethylsilyl ("TBDWVS"),

il oxyhenzhydryl ("WMB"), | Byl , benzyl, and

t hoxybenzyl grq@Jps Preferred grodps for Nprot ecti ng
ygdgscpgymroups inhgrtde TBS, | 383yM - Benzyl

enzyl oxy¢&Meony @a S~ 1 - but yl oxylcart
nd met hoxyne ot her st anddr'd,_3 5 g
roups enpl oyedey one skilled in thd art icap, be found
in Geeng, T.W and Wits, P.G M, "Rrotective G oups
in_Organi ¢ _Synthesis" 2d. EH v ey | & Sons—199%— 23

[
[

$¥A®hesi s| The general routgs 2% o pr epare tpe cexgr_rpl es
| 33 G- Bc :
!
[

$hown in ] hr ese fventi &n ar®e shown
b *é\ped B yag e

he exanpl €5) 5 spectral A€ ghbdwn

in the Ta 5 and startlng n@terlals

re commefcially available,}or readiliy synthesized by

vt =KTo techniques by ongr®f orditnary skill in the
rts. Al jprocesses disclospd in ass&m ation w nh t he
present ipventig

N H,N

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
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are contenpl ated to be practiced on any scale,
including mlligram gram nultigram kil ogram

mul ti kil ogram or commercial industrial scale. Al
substituents in the synthetic schenes, unless

ot herwi se indicated, are as previously defined. Table

B1-14 1-18 H N 399 (M + 1) 383 (N 1) | -NHO\ 1
\ /N <V VL OH f HNILOH 1-19 1-22 504 (M +
1) e Y~~~} (i \ 339 (M-1) --\ s
[ 3e80M =4 | 2544: Nllbd 00 \ / 381@@42*1\? NI %r “P R 357
I S g
T - b ©
ash M+ 1) | 23-7: (I%CGNC&IB:(MJr rOpyﬁ
1-33 1-36

H

M

e

HO O s 385 MM+1)

373 (M +1) | 33-1: Ethyl
401 M +1) | 33-2: i-Butyl
387 (M +1) } 33-3: i-Propyl
387 M +1) j334: Propyl

I3 7 41

401 M+ 1) Ho O o - 399.(M+ 1)
*
&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 mtermcdlate alcohol groups
of the intermediates outlined in Table B may be protected with such groups as acetyl,

substituted silyl, benzyl, Boc, or dimethoxybenzhydrol.
Intermediate I-23 (wherein R is hydrogen) used to prepare examples in Table 2,

was prepared from the B—ketone, 2—methyl—1,4,6,7~tetrahydro—SH—indazol—S—one {Peat, N.
P.; LeTourneau, M. E.; Heterocycles, 1991, 32, 41) using methods described in the *511
patent and in J. Heterocyclic Chemnistry, 2003, 40, 135.



369 (M+ 1) 23-4: allyl 386 (M+ 1) 29-2: nPropyl 426
(M+ 1) 23-5: CH2CH2NCa$y 400 (M+ 1) 29-3: i-Butyl 400
(M+ 1) 23-6: CH2CH2NMe2 400 (Mt 1) 29-4: nButyl 482
(M+ 1) 23-7: (CH2)6NCA41l-s 1-33 1-36 Np NO HO & ~N
N385 (M 1) - ~NNN R 373(M+l) 33-1: Ethyl 401
(M+1l) 33-2: i-Butyl 387 (M+ 1) 33-3: i-Propyl 387
(M+ 1) 33-4: Propyl 1-39 1-41 HN N 401(M+1) O
399(Mtl) O HO1\ \ MM\ \ / O N ~OH The general
pr Sckmrles to prepare the pyrrol ocarbazol es of the
present i nvent i on are described in U S. Pat. Nos.

, 511 E"the 511|£atent ) aeleOO PCT Publ

I c}mllc_gwﬂ;try, 700 ,,
59 cycl [ @hem st 2003, 40
general '} tﬁ)%g é’%’gm nitrogeh or |:r&a¥bmmiaﬁl ate al cbhol \
groups of the i ntermedi ates outlined in Table B may
be protected with such groups as acetyl, suBstltut ed
silyl, beszyl, Boc,ncor od;erret ho@ybenzhydr ol .
I nterfedh at e 1-23 (whel NRI “gen
pr epare—exanpl es ) AT & 7
(3- ket one,
2-nethyl -1, 4, 6, 7- teﬁrahydro 5H-| ndazol - 5- owhe (Peet, N.
P.; LeToumeau M E.; Heterocycles, 1991, 32, 41)
usi ng met hods described in the "511

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

prepared from the 1-methyl o—ketone (J. Chem. Res., 1986, 1401). The N2-methyl

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

1992, 19, 1355.

Scheme 2.

Cs,C04

ANCO
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patent and in J. Heterocyclic Chem stry, 2003, 40, 135
25 Schene |I. \ B(Ow7z 0 1) BralCHO 3 Br / N - N6oo \
\ 5fIN 2) NaBH4/ Et OH THE 3) CSNCHCI 3 PdCl 2P(Ph3)2 H
H NNCNCJCONCCRE O2Hal RaNi/ DMt / \ N\
N \ NHH As shown in Schene 1, the N -nethyl

pyrazol e derivatives in Table 3 were prepared from
the i-nethyl a-ketone (J. Chem Res., 1986, 1401). The
N2- met hyl pyrazol e internedi ates were prepared

accor di Bgene 2puoiecths B6te irprdpareldetbense ok ilaivahessuch as

1992, 19, 135 h 2. . H ), R3O |
| VBBt R g R e SRS RO
EX afaph@seshidizediniitdphbhyl Qrilnare Diermediate which may be treated with

various primary or secondary amines. Similarly urea, O-carbamate, and N-carbamate
5  derivatives may be prepared from reaction of the appropriate amine or phenol interrqediate

with an isocyanate or chioroformate or from the appropriate nitrophenyl carbonate,

nitrophenyl carbamate, or trichloromethylcarbonyl (see J. Org. Chent. 2003, 68, 3733-
3735).

Scheme 3.

Example 19
intermediate {-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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02N -r \ OOOR NNO, i A-r A \" - NNi HH -
26 Schene 2 outlines the route to prepare

car banat e-type derivatives, such as Exanples 1-2, and
70-72. An alternate nmethod to preparing N, '

N-di -substituted carbamates utilized a nitrophenyl
carbonate internedi ate which may be treated with
various primary or secondary amnes. Simlarly urea,
Oca gfnaae, and N-carbamate 5 derivatives may be

preg BG4 from reaction of the appropriate anine or
phenol internediate wth an i socyanate or H -
chl orof ormat & or fromthe appropriate nigrophenyly

car bonat e, ‘tQpphenyI car bamate, or
trichlororn ["car bonyl (see J. Ckg.mfheﬂw N
3738 cheffn3. H HN—-NO ON -

kN , Exanple 19 Internedia
ot g a route to prepare heteroarybhgﬂhers
fromthe cakglespondi ng phenol using a base such "as

sodi um hydri de and a heteroaryl brom de q{=6ﬁ£Q&&qﬁwsgﬁg
27 Intermediate 1-29 A = R Examples 74-82

Scheme 4 shows a route for the ﬁreparation of N-carbamates (examples 50-69) or
amides (examples 74-82) from the corresponding aniline inteymediates 1-29. Amino
intermediates J-29 were prepared by alkylation of the appropriate cyanc-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 uM. These examples are given for illustration of the invention

and are not intended to be limiting thereof.
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Scheme 4. H HO NO OR NHNN..: N \' " - N\
N YN N A kyl Alkyl R = ORl5 Exanpl es 50-69
Intermediate 1-29 R = R20 Exanples 74-82 Schene 4
shows a route for the preparation of N carbamates
(exanmpl es 50-69) or am des (exanples 74-82) fromthe
corresponding aniline internedi ates 1-29. Am no

i nternedi ates 1-29 were prepared by al kyl ation of the
appropriate cyano-esters with the appropriate alkyl

| odiafile Ior brom de followed by nitration, and
subsequent RaN reduction to provide the

am no-lactam The desired conpounds were readily
prepared fromthe amne. He D?§y| ket ones may be
prepared using standagd Frieye afts type acyl ation
reacti ons. Exanpl es L he of the invention
will beconme apparent i sodr sk t he foll ow ng
descriptions of exenpla s) ' Ras shown in the
followng Tables 1-5. The ®fonpounds of Tables 1-5
show activity in the targets described herein at

concepiiatjons _gangirg from,@.1 nMijto M| Thege
exanp| ag.af e gi3en for] illustration jof the ilventiaon
and aye nof 1 tegﬂed tlo be limtingjthereof.} 28 Table
1H | 1 ﬁ\m o H CH,CH, Oifr
H
[
2 O\ J H CH,CH, OiPr
4 ﬁ O_,.
N E
3 </: >0 H CH,CH, OiPr
=N
s | O H CHCH, |  Oifr
O -
s | CIS8- H | cECH, OiPr
s
N )
6 </: Y01 CH,CH,CH CH,CH; O'Pr
= _
N .
7 Q—\>—o—/ H CH:CH, O'Pr
e .
8 Q\ 0~/ CH,CH,CH; CH,CH, O'Pr .
=N
[\
9 H CH2CH20H CHzCHz /o»—é's
200K a9
7
10 H /~—\_,O—-<S 20 Hs e’ s

29




O RB\ N\ O~R5 RZ Ex. RBR QR No. 0 17V
NKkO HCH2CH2 OPr H 2 'fil o- HCH2 CH2 G Pr &N O
H gCQ-O-HCHRCH2 GPr gq) O HCH2CH2 GPr 0 5
~O HCH2CH2 OPr S 6 C >'0-/ CH2CH2CH3 CH2CH2 O Pr
N7 (~-0-/ HCH2CH2 o'Pr N/ O . g ~~~0-/
CH2CH2CH3 CH2CH2 Pr N 9 H CH2CH2OH CH2CH2 10 H ti 0 {N
i CH2CH2 /o (N1i S S 29

Ex' 3 RZ Q RS
No. R |
N
1 H. CH,CH,OH CH,CH, /0—4’0
) N
12 H H ‘ CH,CH, o _<}\,:/>
Table 2 .
¥
*#R! is H, unless otherwise noted
Ex. 3 R Q
No. R
N
13 { )0~ H CH,CH;
=N
N
14 { Yo~ CH,CHs CH,CH,
=N
N _
15 C -0/ CH; CH,CH,
=N

) B
7 N—o- CH
6 o/ CHCH2
: & O~

N
AN
17 ¢ o~/ H CH,CHa
;N
™
18 </: Y01 CH,CH,CH,CH; CH,CH;
=N

N
19 {: Y0~ CH(CH:); CH,CH,
=N
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Ex. RB R2 RS No. 11 H CH2CH2OH CH2CH2 o 12 H H
CH2CH2 0--<N N Table 2 NO RYN~ N- QNR2 *Rl is
H, unless otherwi se noted Ex. R3 R2 Q No. 13 H CH2CH2
N 14 C\>--0-/ CH2CH3 CH2CH2 N 15 \}-o0-/ CH3 CH2CH2
N16 C} o-/ CH2CH2 N 17 C~-o-f HCH2CH2 N 18 C ~Of
CH2CH2CH2CH3 CH2CH2 19 >-O/ CH(CH3)2 CH2CH2 N 30
Ex. R83 Rz Q .

gx' R3 RZ Q
0‘ .
N
20 </: -0~ /A CH.CH;
- =N CH; :
N 2 _ CH;
21 { Y—o— Ri="% CH,CH,
=N f \
*RI = CHZ
N
22 </: Y—o.. CH,CH(CHz) CH,CH;
_
N
23 (2; o CH,CH, CH.CH;
MeO)_N
24 N;=~£>—° CH,CH(CHs), CH,CH,
MeQ 7
Q
25 M CH,CHs CH,CH;
Q
(@)
26 1 ‘g e CH,CH;
O
27 @)l\ CH,CH, CH,CH,
(8]
28 N H CHCH;
d .
O
29 (}J\ CH,CH,CH; CH,CH,
O
%0 (?J\ CH,CH(CH:), | CHCH,
- |
3t Q)\ CH,CH(CHs), CH,CH;
O .
32 { 8 CH,CH=CH, CH,CH,

31



No. N 20 -o0-/ Cl12CH2 N Chiz / NR 2 CH 21 ~)-o-/
CH2CH2 N ~RICHZ N 22 (\)--o,

_o_

s HCH2CH2 0 27 s CH2CH3 CH2CH2 0 28 HCH2CH2 OO0

29 |

CH2CH(CH3) 2 CH2CH2 N

CH2CH3 CH2CH2 23 ~--~ N Mo 24} NN O
CH2CH(CH3) 2 CH2CH2 MeO O 25 CH2CH3 CH2CH2 O O 26 |

0 CH2CH2CH3 CH2CH2

Ex. 3 2
No. R R Q
o]
33 Q/L CH,COOE: CH,CH;
O
34 (}JL CH,COOH CH,CH,
Ci
O
3 { ;‘ CH,CH(CH:), CH:CH;
O
36 =
m CH,CH{(CHy), | CHCH:
Q
37 & |
o4 CH,CH(CHz) CH,CH;
Br
O .
38 i \S‘ ~ CH,CH(CHs), CH,CH,
Q.
39 4 S\ CH>CH,CH; CH,CH,
- 0 -
40 @—‘”\ CH(CHa), CH;CH,
~s0,{ o
41 N CH,CH(CHz)» CHZCHz
S
8r o
42 » CH,CH,NMe; CH,CH,
0
cH
2 (})\ Clde~n™S | crom
— _
. CH 3
44 E;Y‘k ( 2)2"""--N CH2 CHZ
: (0]
45 B CH,CH(CH;), | CHCH;
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0 30 0 CH2CH(CH3)2 CH2CH2 0 31 s CH2CH(CH3)2 CH2CH2
0 32 CH2CH=CH2 CH2CH2 31 Ex. R2. Q No. 0 33 O
CH2000Et CH2CH2 0 34 CH2000H CH2CH2 O 0 35 ° \
CH2CH(CH3)2 CHZCHz S O 36 ~--~ S 9% CH2CH( CH3) 2
CH2CH2 37 O/ CH2CH(CH3)2 CHZCHz Br O 38 6s
CH2CH(CH3) 2 CH2CH2 0 39 CH2CH2CH3 CH2CH2 0 40

CH( CH3) 2 CH2CH2

Ex. 3 2
R
No. R Q
o]
46 ESVK © (CHe—y 7 CH,CH,
0 CH,)p~r
47 N O~ | caem,
S
% | (CH : |
48 | s\ ( 2)2"‘“-N CH,CH,
Cl a CH
49 By ( .2)2\“’\ 7 | CHCH;
S
. O
50 >_O Nt CH,CH,CH; CH,CH,
0
CH,CH;CH CH,CH>
31 \_o” “NH PR ?
~ :
52 )\OJLNH CH,CH,CH; | CHCH,
> —
53 _\__ NH X CH2CH2CH3 CHzCHz
O .
O .
54 Fiog I CH,CH,CHj3 CH,CH,
0
55 O~ gy CH,CH;CH; CH,CH,
O
56 o g CH(CH;) - CH,CH,
57 ol CHCH(CH;); | CH:CH,
NH
O . .
0
59 /\—OALNH CH,CH(CH;): CH>CH,
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s -s0 10 41 1 \ CH2CH(CH3)2 CH2CH2 Br o 42 1 s
CH2CH2NMB2 CH2CH2 0 43 s (CHZ)Z, NQ CH2CH2 0 44
(CHZ)22No CH2CH2 0 0 45 | S CH2CH(CH3)2 CH2CH2 32
Ex. RBRR2 Q No. 0/~ 46\ (CH2)6"N_ ) CH2CH2 s \~J -
0 (CHO2-N CH2CH2 47 IS O 48 (CH)2 N3 S 49 ECL12CH2

(CH2)z.Nc 0 50 \ ptlNH CH2CH2CH3 CH2CH2 0 51 KNH
CH2CH2CH3  CH2CH2
No. R ‘
0
60 0L, CHZCH(CQQZ CHCH,
0
61 O CH(CH3); CH,CH:
NH
)
62 Br\mxo,U_N__ CH,CHCH; CH,CH,
F O
63 M—\O,LN.\ CH,CH(CH;), CH,CH;
H
_ = .
64 | OS—oly | CHCHCH) | CHCH
0
65 Br\ﬁOJLN.‘ CH,CH(CH:), CH,CH,
P iy CH(CHs), CH;CH.
2 2
| -
67 | [N CHI(CH:, CH,CH,
. .
68 CN\/\OJLI&I\ CH(CH3z): CH.CH,
, /N, 9
69 =N OJL":‘[\ C_H(CHa)z CH;CHz
8]
70 v CH,CH, CHCH,
[8]
‘ CH(CH: “H,CH;
71 O, CHCH(CHy), | CHCH
- o :
72 C/NJLO\ CH(CH:), CH,CH;
73 | N ynd | cmemcmy | cmcH
7N CH,CHL
7 N__ NH CH(CHz) 222
O
75 @iNH CHCHCH; | CHCH
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00 52 ) xNH CH2CH2CH3 CH2CH2 0 53 - ~_ xNH
CH2CH2CH3 CH2CH2 0 54 F, , ~QU- NH CH2CH2GH3 CH2CH2 0
55 Ck~/ ~, O) LNH CH2CH2CH3 CH2CH2 O 56 ~Oyl - NH
CH(CH3)2 CH2CH2 57 /O CH2CH(CH3)2 CH2CH2® NH 0 58
>0 Q NH CH2CH(CH3)2 CH2CH2 O 59-~ NH CH2CH( CH3) 2
CH2CH2 33 Ex. ~3 Rz Q No. O 60 --Ok NH CH2CH(CH3) 2
CH2CH2 0 61 > O ~NH CH(CH3)2 CH2CH2 62 Br,,. O N

CH2CH2CH3_CH2CHz O H 0 63 F_JLN, CHPCH(CHR) 2 CHRCHD
O
76 fo\ NH CH.CH,CH; | CHCH
N QO
77 /4 -_\ NH CH(CHs) ) CH.CH;
i \ 9
78 N B NH CH(CHa), CH,CH;
0 .-
79 ls\ " CH,CH(CHs) CH:CH,
Q
80 E)MNH CH,CH(CH;)2 CHCH,
81 N CH,CELCH; CH,CH,
N"O NH 2! 2
% J N\_ ¢ " CH,CH(CH;)2 CH,CH,
0
Table 3
gx. R? Q
Q.

84 CH,CH(CHa)2 CHCH;

R3
0] .
83 N CIHL,CH(CH3), CH,CH,
S
O
O™
Q




OH C—~~y N CH2CH(CH3)2 CH2CH2 64 OH 65 Bl--, O
J-N_ CH2CH(CH3)2 CH2CH2 O H 66 0 H CH(CH3)2 CH2CH2
N.~ 67 CNiH CH(CH3)2 CH2CH2 O N~ H CH(CH3)2 CH2CH2
68 CND -fi O N- 69 J CH(CH3)2 CH2CH2 N O N~ 70 CN- Xo
CH2CH3 CH2CH2 71 CN-1~0 CH2CH(CH3)2 CH2CH2 0 72
CN~0, CH(CH3)2 CH2CH2 73 -N9-N o CH2CH(CH3)2 CH2CH2
0 74 N NH CH(CH3)2 CH2CH2 O 75 ' S NH CH2CH2CH3

CH2CH2 —34—Ex—R3-RZ-Q—No—O0—7F6—0—NH-GHZEH2CHS-

r— T
CH2CH2{ Bx. R R 0
No.
N0
85 (/‘7’ ~ CH,CH(CH:), CH,CH,
=N
Tabled
Example No. Structure "MS m/e
M+1)
86 500

O

li ONe 20
W adl
b

87 511

88 493
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N2 NH CH(CH3)2 CH2CI2 77 0 78 NC NH CH(CH3)2 CHZCH2
79 @S5I --U 0O 80 ONH CH2CH(CH3)2 CH2CH2 0 S| N, 0 NH
CH2CH2CH3 CHzCHz 82 | O CH2CH(CH3)2 CHZCH2 N, 0 NH

Table 3H NO RN ~NNZQ R5Ex. RBRBRZQ No. 0
83 CHZCH(CH3)2 CH2CH2 s 0 84 \ CH2CH(CH3)2 CHzZCH2 O

: . Structure MS mle
Example No M+ 1)

454

89 -

90 464

o1 482

92 457

93 486
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35 Ex. RB R Q No. 85 CHCH(CH3)2 CH2CH2 Table 4
Exanple No. Structure Ms me (Mtl) 86 509 S ONO
.N87 511 ON-N N83493 00I N\ I _~N N 36
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General procedure for Examples 1 and 2.

A mixture of pheﬁol intermediate I-14 (0.05 mmol.), isocyanate (0.05 mmol.),
éesium ﬁydro gen carbonate (0.5 mg) and tetrahydrofuran (0.5 mL) was stirred at room
temperature for 1 day. The solvent was evaporated and the residue stirred for 8 hours with
ethyl acetate and 3N HCI. The ethyl acetate was removed by evaporation and the aqueous
solution was decanted from the solid. The residue was triturated with methanol and the

product collected.

. Example 1. (26%) MS m/e 510 (M-+1); "H NMR (DMSO-ds) §11.60 (s, 1H), 8.33 (s, 1H),
8.16 (4, 1H), 7.63 (4, 1H), 7.53 (s, 18D, 7.51 (d, 1H), 7.18 (d, 11D, 6.86 (s, 1H), 6.77 (4,
1), 4.77 (s, 2H), 4.68 (m, 1H), 3.87 (m, 1H), 2.98 (t, 2H), 2.83 (t, 2H), 1.85 (m, 2H), 1.69
(ru, 2H), 1.52 (m, 4H), 1.31 (4, 6H).

Example 2. (36%) MS m/e 524 (M+1); "H NMR (DMSO-dg) 11.59 (s, 1H), 8.33 s, 1D,
8.16 (&, 1H), 7.63 (5, 1H), 7.52 (d, 1), 7.17 (d, 1HD), 6.86 (5, 1HD), 6.78 (4, 1H), 4.7 s,
SHD), 4.68 m, 1H), 3.00 (t, 2H), 2.83 (¢, 2ED, 1.87 (n, 2H), 172 (m, 2H), 1.56 (@, 18, 1.30

(d, 6HD.

Example 3. A suspension of sodium hydride (2.44 mg, 1.22 eq.) in 0.5 mL of THF was
stired under N as pheno! intermediate 1-14 (20.6 mg, 0.05 mmol) in 2.0 mL. of
THE-DME (1:1) was added dropwise. After 10 minutes of stimring, 2-bromopyrimidine

wh
th
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196 H H CH2 OCHZCH( OH) CH20H 197 H H CH2 OCH2CONME2
198 H H CH2 OCH2CH( OH) CH2NMe2 199 H H CH2 N Cener al
procedure for Exanples 1 and 2. A mixture of pheno

internedi ate 1-14 (0. 05 o) n . .
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| héhed e el arb LRI SE v uFKEpobeb£a o Ric

ang; @R eHEL/Me0lR9 -2} byifomart mbdach(@as mgem@)e(MSbgf’” m/e (M+H)").
evapor ation and the aqueous sol ution was decanted
fromthe solid. The residue was triturated with
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(d, 1H), 4.77 (s, 21-1),4.68 (m IH), 3.87 (m I|H)),

2.98 (t, 2 2.83 (t, 2H), 1.85
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After stirring at 90 °C for 14 hours, the mixture was diluted with CH,Cl,, filtered through
| celite and concentrated. Purification by preparative TLC with 95% of CH,Cl,/MeOH

afforded the product (15.0 mg, 56%); MS: m/e 519 M+1),

Example 7. The compound was prepared using to the procedure of Example 3 using

intermediate 1-14 and 2-bromopyrazine; preparative TLC (10% MeOH in CHClz), MS
499 mfe QM+1)",

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

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

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

A mixture of AlCl; (800 mg, 6 mmol) in dichloroethane (8 mL) was stirred at 0 °C as
EtSH (1.40 mL) was added and followed by intermediate 1-41 (398 mg, 1 mmol). The
reaction was stirred at 50 °C for 48 hr. To the reaction mixture was added 5 mL of IN
HC? and the mixture was stirred at 1t for 0.5 hr. Filtration provided 240 mg (63%) of

Lh
=



stirred under N2 as phenol internediate 1-14 (20.6 ng,
0.05 mol) in 2.0 M of THF:.DW (1:1) was added
dropwi se. After 10 m nutes of stirring,
2-bromopyrimdine 55 (8.9 ng, 1.12 equivalents) in
0.5 M. of THE was added. The m xture was stirred at 60
C for 14 hours. The m xture was cooled to room

. temperature, diluted with CH2Cl 2/ MeOH, filtered

t hrough celite and concentrated. Purification was
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ford the product 4.Q 17% (Ms: 477 me (MHH) I .
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Example 14. The compound was prepared according to the procedure for Exarmple 6 using

Fxample 13 and iodoethane; 14 hr; preparative TLC (10% MeOH in CH;Cly); yield 19%;

MS: 451 m/e (M+1)*,

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

Example 13 and iodomethane; 14 hr; preparative TLC (10% MeOH in CH,Cly); yield
28%; MS: 459 mfe (M+23)".



internmediate 1-18 (Ms: 385 me (Mtl) . By a simlar
nmet hod internediate 1-19 was prepared fromthe

met hoxy N-H derivative. Exanples 9 and W A suspension
of sodium hydride (12.2 ng, 1.22 eq.) in 0.5 nL of THE
was stirred under N2 as phenol internediate 1-18 (76.8
myg, 0.2 mml) in 4.0 nL of THF:DWVF (1:1) was added
dropwi se at roomtenperature. After 10 m nutes
stirring, 2- chloro-benzothiazole (38 ng, 1.12 eq.) in
0.5 nL of THE was added. The m xture was then stirred
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( 1R%%6:MeDIdr 5 ninutski2ken2)q wwmqm%mwas @sz BB Strfod # reom
Exanpl e 1 he co RGHAR cdbistDro todnt he

p EBHE Obffm@?%“qmp US| ng&&?ﬁ%ﬂ?ﬂﬁt&xdl ate 1-19 a?ﬁ]
2,;4@[; R FHERY BT |oﬂuhnehloraﬁfr@}mevmsepa?raw 9iE and| the e BRABNRLYC Vs

1 gﬂut%;lz %ngﬁ”?gl fgﬁﬁ PRB 0By fdSrit ST Meith (9: 1)E>£aﬂpAI\&OH

was prepared accor
peficechenfrpr@vetipl-Eme, Hd ﬁe‘lﬁ’g F“?%g(rﬁ‘%'ﬁr) redi at e
| -22 and 2- bronopyri m di ne 30 hr preparative TLC

(10% MeOH in CH2C12); vyield 53%
Eapmble 181 The THBPORHYRS RFPIRA &5 B%g‘ﬁar eapég%é‘lﬁg dfg é%&: 6_
ppgﬁgﬁmmﬁ@ @n@rmroen& 0 hup prepaiatiaeBLE (105 s QH m CHzCIz>
i odoet hane; p) eparative TLC (10% MeCH in
cm@izf)g%%sei%? 9@%’“ MS: 451 nfe (Mrl)4. Exanple 15,

The conpound was prepared according to the procedure

xa E)S componddya ScddingRfind . !ﬁt&fmhmﬂlééo
hﬁéﬁﬁ%@i @fag;él iﬁ%ﬁ% wenguy REC N Bl OR Sk

pre Hoe the procedure for Exanple 6
gmﬁf‘fo%dp/%c&% grggnd cyclopentyl brom de; 14 hr,

preparative TLC (10% McOH in CH2C12); vyield 38% MS:
5 ﬁmﬁfﬂ@%‘. %&%}ﬁbound was prepared according to the procedure for Example 6 using

Example 13 and 2-cyclopropylmethy] bromide; 14hr; preparative TLC (10% MeOH in
CH.Cly):; yield 5%; MS: 477 m/e (M+1)".

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

Example 13 and 2-cyclopropylmethyl bromide; 14 hr; preparative TLC (10% MeOH in

CH,Cl,); MS: 507 mfe (M+_1)+_



Exanple 17. A m xture of phenol internediate 1-22
(17.2 nmg, 0.05 nmmol ), potassiumt- butoxide (33.7 ng,

. 6 eq.) and t-butylammoni um brom de (0.97 ng, 0.06eq)
was mxed and stirred for 5-mnutes, then 1.0 nL of
chl oropyrazi ne was added, then stirred at room
tenperature for 5 mnutes and at 90 C for 1 hour. The
m xture was cooled to room tenperature, excess of the
chl oropyrazi ne was evaporated off and the resulting

r eé;éa%,&h@ oo '_(f_%h dﬁﬁ@ﬁas '9 pikem@ﬂﬂg%ﬁbm&dnﬂfefﬁ@ﬁm@EG Bsing
reparati ve Wt : I
omampeddEEt s BORYE: BPER - NN e B 2

Ex 8. The conpound was prepared according to the
procedure for Exanple 6 using Exanple 13 and butyl

broni de; 14 hr, preparative TLC (10% MeCH in GH2dl 2):
yi ﬂaglﬁﬁa%ThV@émﬁoﬂﬂd Whsprdphded dccordibgantie progaglurefprdixample & using
nd

conpo was prepared accor.di 1 inRfBeer wse4fon/e
Exinrpple 11 ond g }?&%rﬁﬁé??ﬁia‘g‘%lg‘da@g& gﬁ%ﬁ‘ylmb?}gm de; 60

hrm@gt_&par ative TLC (10% McOH in CH2C12); vyield 10%
M5: 465 mfe (M+l)'. Exanple 20. The conpound was

prépared according to the procedure for anpl.e 6 .
USEGpleB% ATne kemidndmes eneipd PESHICHE)P mm%ﬁ?%ﬁa%?k 6 using
14br: preparatj ve s e (A 0% MiGH proparaGHATICAY9% WeOlFdn 5%
Néglxawglgf%c{%#%g% +Exatrrpl e 21. The conpound was
pr@pAnEMaGeomd & o the procedure for Exanple 6

.using Exanple 13 and 2-cycl opropyl net hyl brom de; 14

hr; preparative TLC (10% | s CHICA2) 53 MR! Jene

W Bampietes) Tio 2551 @95??‘&08 0%'%?9%1[3’ 4 Eopou n"2 %A?ai;ﬁ n?eg@a red
aCGRHbRGok@niles PIOGE]Waesibely afiwiPeiueyErhipsingd W, 0.7 mmol,
Ex I

anpl e 13 and_i sobutyl. brom dg; g chbtfon (who Ymed
Vo3 e 2 crisige U g 07 PR/ B b o

Thg :6RRR SerfigitD Thedacior mbdirn 2 reepEal Herfrfa few

for Ex 6 US| 0l Eand thediidiutd i bxt0@d @fth methylene

pr ‘éfﬁ%?r"gﬁe\?‘z:‘ Y€ afhi%‘% %é%ﬁ‘%len CH2d 2.&‘; \&/5 1?[ gl B S ying agonts

( Mtdoride. FheanmbieddrganiratrecthiprotRFINEL SpPEp Y fe. ying

accor di.n : SoPAHT vas kéiovEX Byilagor@ions Tiegrrude mixture

Ex&MpIe b bl foPHOLRS 3,5 di et AU AL e 1 cluing

pr epalisselieddn Medarolpsthyprshionds | 3‘{ IWEPIE46 e

( Mk 109% methanol/methylene chloride. The desired band was collected, stirred with
methylene chloride/methanol, filtered through a fritted funnel, and concenirated. The

sample was dried at 80 °C under high vacuum overnight. MS 1.11!6 451 (M+1).

Example 26. The compound was prepared by the method described for Example 25. MS

/e 438 (M+1).

Example 27. To the N-ethyl intermediate I-23-1 (25mg, 0.07 mmol) in nitromethane (3
ml ) was added 2-thiophene carbonyl chloride (75 pl 0.7 mmol, 10 eq) followed by
addition of aluminum chloride (94 mg, 0.7 mmmol, 10 ¢q) in small portions. The reaction

mixture was sticred at room temperature overnight. The reaction was then concentrated,



Exanpl e 25. To 25ng (0.07 nmol) of the N-ethyl
internmediate 1-23-1 in nethyl ene

chl oride/nitronethane (3 mJ2 nL) was slowy added
2-furoyl chlioride (69 I, 0.7 mmol, 10 eq) followed by
al um num chloride (93 ng, 0.7.mmol, 10 eq). The
reaction was stirred at roomtenperature overnight.
The reaction nixture mas concentrated, water and a few

OO Sl 0 Sy W B oty e
C O tRAneg) dxafog»am izﬁnﬁkﬁl&rﬁ&hbﬂdﬂéﬂ@laﬂolla@@lpwﬁpﬁ bjsmnamwe Mic
sul f at e, 4 1RR4. ARk
R e A o vl

ni mlmrn@thymhwnﬂgﬁiemmbl |fﬂtern¢tanra¢cmbdﬂtr§941 yAhe senriswes drigrhat 80
and purified b e eluting wth 10%

met ﬁ&ﬁ?ﬂf%%?‘f@ﬁ%‘t%g? %?(ﬁ%'ﬁe desired band was
collected, stirred with nethylene chloride/nethanol,

filtered ouhafrltt abed7 using
Th gxarg}a %D-F u31 getgf-bé %%e&o@@sc&@égg%%x& E) using

ov Q{empghﬁnatemﬁamjlentmm@w&ﬁ.} andheterpang acig chigmde Gl AL eCls
%mz‘ptared by the net hod described for Exanple 25.
%438 (Mtl). Exanple 27. To the N--ethyl
internediate 1-23-1 (25ng, 0.07 mmol) in nitromnethane

(S?Xgn%%?w%ﬁgg%%@\ﬂhl ophene carbonyl chloride (75 |

foll owed by addition of alum num
¢ hEssrige2y Q@S*ﬁﬁ‘m@@ﬁ"‘ﬁml 10 eq) in small portions.

Th%X gd %m@m§ QuenVas stirred at roomtenperature
he reacti Qqn was then concentrated, 59

OVEr ni
stﬁ?‘?félg %Mﬁ’ﬁﬁ’t“gﬁaﬂﬁ a few drops of 1 N SICl were
adgeshnpid e My edues (Mas col lected by filtration,

di ssol chl ori del met hanol and purified
by ® 5%%%%%?@%0&9%“ ng with 10%
neEhﬂﬂﬂHMﬂmleaﬁE(Mhl}orl de. The desired band was
I ect th met hyl ene chl ori de/ met hanol ,
erpe?g é‘ﬁgdm{:oncgwtrat ed. The sanple was dried at 80
C EndmieSﬁaMﬁJMEd%KMtht MS mle 467 (M+l). Exanpl es
ZSFQ%ﬁf@jﬁwﬁgawmygl ng the general nethod described

R e 5 B4R het or baryl acid chl ori de with
A' El3ngk 307 efd 3/ 485 @at)al yst . Exanple 28. MS mle 423
( I\/H) wm% (Llysl)m e 465 (Mrl) Exanple 30. M

Example 41, MS m/e 608 (M-+1)

Example 42. MS m/e 588 (M+1)

Example 43. MS m/e 536 (M+1)

Example 44. MS m/e 520 (M+1)

Example 45. MS m/e 509 (M+1)

Example 46. MS m/e 592 (M+1)

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

Example 48. MS m/e 550 (M+1)
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Exanple 31. M5 nfe 495 (M+l) Exanple 32. M5 nfe 463
(M+l) Exanple 33. M5 mle 509 (M+1l) Exanple 34. M5
nme 481 (M+l) Exanple 35. Ms me 530 (M+i) Exanple
36. M5 nfe 495 (M+l) Exanple 37. M5 me 479 (Mtl)
Exanple 38. M5 nmle 574 (M+1l) Exanple 39. M5 nfe 481
(M+1l) Exanple 40. M5 mle 481 (M+1l) Exanple 41. M5
rate 608 (Mtl) Exanple 42. M5 nle 588 (M+l) Exanple
43. M5 mfe 536 (M+ri) Exanple 44. M5 me 520 (Mtl)

Ex #rghpee 405 MOMBe 5T@ (0609 (M+1l) Exanple 46. M5 nie 592
(M+l) Exanple 47. M5 mle 550 (M+1l) Exanple 48. M5
me 550 (Mrl) 60 Exanple 49. MS ink 570 é{l\/&l) Exanpnlnie )
50 Ex@rplas0sTo  stiedd soition phiramino Bteamedinse }-H-eviei 4P%Y mmob) in
1- 297 2, 12 \ 18§ % biRen8lils WB.125
i 3o Sy e POl iy G O & £

ormate (1. in toluene, 125
L, miiol)2Rd pyfidine (2D 1dnli24yminol).ndfief Sifring 3 Datzaom fpppryture, the

e?eh aag&@dgggpﬁgggu(ﬁ%) LR adiRapldabdg'H

After stirring 3
préeé‘ﬂjﬁ’i‘?tpéiet"@“(’/&gg’ Ji%f ered an T0 give 28 (91%

of NMreesH-4p89.51 GolUi) 8.896 LERM3( @N@’O}W)(&é%.’fg%’f(@ (m,

7t 454G ol 4 s 1 . G55 i, e, o B 2B m, 2,
( 1.8@ k), 258 188 (6. SH)IHP, (08385 Ng{m/oy2 4 +gd (i n, 2H),

1.80 (m 211),
472 (N4 +

5 2Exduplaffl e Mbade (i
MS m/e 486 (M -+ H).

Example 52.
Exarnpl'é 33,
Example 54.
Example 55.
Example 56.
Example 57.
.Example 58.
Example 59.
Example 60.
Example 61.
Example 62.
Example 63.
Example 64.
Example 65.
Example 66.

Example 68.

1.29 (m
1). Exa

HD

le 51. MS me 458 (M + H).

0.89 (m 31-1); M5 (me)

6H),
Exanpl e

MS m/e 472 (M + H).
MS m/e 476 (M + H).
MS m/e 492 (M -+ H).
MS m/e 458 (M + H).
MS m/e 500 (M + H).
MS m/e 486 (M + H).
MS m/e 486 (M + H).
MS m/e 472 (M + H).
MS m/e 472 (M + H).
MS m/e 536 (M + H).
MS m/e 490 (M + H).
MS mfe 506 (M + H).
MS m/e 550 (M + H).
MS nr/e 486 (M +H).

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 pﬁaparativc TLC eluting with 8-10% MeOH/
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Exanple 53. Ms nfe 472 (M+ H). Exanple 54. M5 nfe
476 (M+ H). Exanple 55. M5 nle 492 (M+ H). Exanple
56. MS nfe 458 (M+ M Exanple 57. M5s me 500 (M +
Hy. Exanple 58. M5s me 486 (M+ H). Exanple 59. M
me 486 (M+ H). Exanple 60. MS nfe 472 (M+ H).

Exanple 61. MsS nle 472 (M+ H. Exanple 62. M5 nle
536 (M + H. Exanple 63. Ms nie 490 (M+ M Exanple

itf3dolv e oientrate
1 H O Lk aR e st e G AR o B AP ‘55‘“‘;6% Tons
25 ThEsafrPle QS diievod: so?ﬁurﬂtr@m\fpcw i ?%‘iﬁé QS

et 1H)S IR]ACIIONTS (s,
vva§ 7é2‘°1 ?Ig) gggfs l’ '\?n% ?a%?enpaﬂ% (dprﬁgm r?gt e\;;p ¢
hOQH§A 16iGch | AER B.84 (6, mmmmeﬁ@ Zhi on. |4 oy, 108D).
%\g@dal d dried over sodi um sulfate The crude
Tified by preparative TLC eluting with

8-10% I\/b()—V 61 CH2Cl 2. The pure product was

Cg %%?él? 57, 13% Cg,ﬁﬁbqn%\%%gr%&w §Nhe mkinbd @k@lled PNBrample 68 using

c was dried at hi gh
v atiedNrp-nitibpVR it date prs)N-gyrepligiyyledhano]. f%o e sg‘i‘ @@n()
113), 8.36 (s, 111), 8.10 (s, 111), 7.72 (d, 111),

7.50 (d, IM 5.20 (m 111), 4. -
D prertples. (tbe caprynd s by bisa g gk bhd fopctle e ging
( dine M.maptfé{é)ﬁ (s @2d dnd N-MBroNiiayBehinol MiSLy/e SEX @bl e
67. The conpound was prepared by the nmethod descri bed

for Exanple 68 using the N p-nitropheny] internedi ate
angxMppyror ol i di nyl et hanol . Ms rule 527 (Mrl). Exanple

89 gggg@ ”ngﬂa@%@ca%ﬁﬁ&h%mm RSBl thegser | bed

-nitro hen |nt madl
anthidnsas B33- u(mmmaammou\@dm w{ )late ’é?‘ﬁ’pll

7Ommol) in DMF (4 mL) was heated to 100 °C for 20 h. Solvent was removed by rotary
evaporation and the residue was extracted into CHCl, and washed with aqueous NaHCOs.

The organic layer v&"as dried over MgSO, filtered, and evaporated. The resulting residue

was purified by column chromatography (silica gel, 3% MeOH in CH;Cl,) to afford the
carbonate intermediate (156 mg, 56%). 'H NMR (CDCls) & 8.86 (s, 1H), 8.34 (d, 2H,
1=9.1), 7.69 (d, 1H, 1=2.1), 7.53 (d, 2H, J=9.1), 7.49, (d, 1K, J=8.8), 741, (d, 1H, J=8.8),
6.01 (s, 1K), 4.84 (s, 2H), 4.62 (g, 2H, ¥=7.1), 3.96 (s, 3H), 3.55(, 2H, 8.0), 3.01 (t, 2H,
¥=8.0), 1.55 (t, 3H, J=7.1). MS m/e 538 (M +H).

Step 2: A suspension of the carbonate intermediate (52 mg, 97 umol} in THF (2
mL) was treated with pyrrolidine (20 uL, 227 umol). The mixture was warmed to 40 °C
for 2h. Solvent was removed by rotary evaporation, and the residue was extracted into
CIL,Cl, and washed with dilute aqueous NaOH. The organic layer was dried over MgSO,,
filtered, and evaporated. The resulting residue was purified by triturating with water (2 x
1 mL) and ether (2 x 1 mL). 13 NMR (CDCls, 8) 8.86 (s, 11D, 7.55 (d, 1H, 3=2.1), 7.40,
(d, 1H, J=8.8), 7.26, (d, 1H, J=8.8), 6.01 (s, 1H), 478 (s, 2H), 4.57 (q, 2H, 3=7.1), 3.95 (s,
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Step 1. O N trophenyl carbonate internediate: A m xture
of the phenol internediate 1-33-1(192 ng, 0.525 mmol)
and p-nitrophenyl carbonate (314 ng, 1.03 mmol) in
DMF (4 nt) was heated to 100 C for 20 h. Sol vent was
renmoved by rotary evaporation and the residue was
extracted into CH2Cl2 and washed w th agueous NaHCO3.
The organic | ayer was dried over MgSO4, filtered, and

evaporated. The resulting residue was purifi
c oI:umB E5IE, GHET.0)y BARAYS (18140, 899¢e PH. BIOMRER1 %R 0@145%1‘233 «

e internediate (156 ng, 569%.
ﬁ%égfﬁf%g %ﬁgﬁggﬁi 111), 8.34 (d, 211, J=9.1),
7.69 (d, 111, J=2.1), 7.53 (d, 211, J=9.1), 7.49, (d,
11 7, 11, J=8.8), 6.01 (a, 111),
é?ﬁ?£é7g ¥§[m§l%5&f H}211 1=7.1),3.96 (s, 311),
3 aﬁm@m¢7zumsn@ee%4@8+ﬁl (t, 211, J=8.0), 1.55 (t,
Bljﬁxﬁgi e?@MSM@e%??\?;?ﬁ)(M +H). Step 2: A suspension
of e e

PEarbonat 6 1 nt er medi at e (52 ng, 97 unol) in THE
(2 n) was treated with pyrrolidine (20 uL, 227

Ul PlI'?E 15 26k @ 08B EroD bfBElartite #Eer@edidtof-29R1 tn. 2 mL

Sol'vent was renpved b ar
r eSTHBGY/ 19441 BYAGRECY?S GX%?’{:F‘ é‘-‘%é ‘a%"@gﬁcﬁ@‘%g‘ Jhn’%de The
di |rtieRorAfdd@Oated tbla@“b foF th @r, osdlsind ooolelympersyiprs, cgq;qe@aategvs@]:red

MISOY el Ll e an
r e gzpauzg]ewlg c{tgﬁ 59 waa gber 0?1? [‘Iﬁ% g(?lld Ja'g ?ak&?@vj\ig Fgl?@z!M OH and

L )puane catph’@ara(lﬁa 'K.Qeluml); mwmmq 2 Khp pgre g@dt%“’as
111 o~ H NUR 80.8) ¢, lH) 9.18
7% ﬂec%aandl da% Cslilﬁg‘h;'g)vvz ghﬁ 11]% @I\%Of, 83
4 5%, lmsmazmzswom?’lﬁ B8 ¢ ¥) 15523 ¢ 5‘Pt

HVS 7o/ 40 N1).
1@31215?3;1{%1&3 2%‘%“ 2. 9%531,?}% 1). M8 Inrl\iﬂe 470 (M
M Exarrple 71. M5 nle 498(M+H) Exanple 72. M5 nie
48 4 bddhids 19)82 wdz pitpdrel bmhe ihodidescEbes! foiVExample 74 BSRG T e

74. To 20 (0, 052, ne internediate
1- zgprqu%ﬂg?ﬁ_mte 7 .(gac“#&%i/r??]dl ne was added 28

ng (O 156 mmol, 3 eq.) nicotinoyl chloride. The
9 Cfor 1 hr, cooled to room
e e -

ure ated, stirred wth ether, and
thélxgmplpaﬁvmnﬁfﬁﬂﬁfé@/éﬂﬂbff. The solid was taken up in

CH%S % VeH mnde 49 £ igd on preparative TLC el uting
%% Mc OH/ CT'—|2CI 2. I'Iiﬁe pure pr oduct was coll ected

an&xample 38-MSgee L MER-hi gh vacuum ' H NVR ( DVBO- d6)
10 R 3mpie 79. 14k ms@ s IBM + H).

Example 80. MS m/e 494 (M +H).
Example 81. MS m/e 481 (M + H).
Example 82. MS nife 495 (M + H)-

Example 83. The compound was prepared using the N-sec-butyl intermediate I-36 and 2-
thiophene carbonyl chloride by the general procedure described for Example 25. MS m/e

495 (M + ).
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(s, 1H), 8.79 (s, 2H), 8.40 (m 3H, 7.83 (s, 2H), 7.6
(m 1H), 5.25 (m 113), 4.74 (s, 21-1), 3.87 (s, 3H),
3.41 (m 2H), 2.80 (m 2H), 1.61 (d, 6H. Ms nme
491(M+1). Exanples 75-82 were prepared by the nethod
descri bed for Exanple 74 using the appropriate am ne
internmedi ate 1-29 and acid chloride. Exanple 75. M
nme 496 (M+ H. Exanple 76. Ms nfe 480 (M+ H).
Exanple 77. M5 nie 491 (M+ W Exanple 78. M5 nfe 491

O E P uds Ssing ediate I-
éo Exwg)’lp(ﬁfé 'Kggorgﬂ?ﬂmql_was pr%%%ﬁglfslga %E Wﬁ@ﬁb\ﬁ?’l md@@t?ﬁhﬁ diate I
H) 36 X BB cidide WP iRl ghRrad Pocddiedeberibd@iontkupig 35. M eve 479

ound was prepared using the N sec-butyl
|nt ‘+di ate 1-36 and 2- thiophene carbonyl . chloride
by the general procedure descrl bed for Exanple 25. M

m cnera.
pr %3‘81?1@6 gésThﬁﬁmPﬂ’Pém‘ikwgsle%? uFm$ thgghgco g@%i&nﬁg&? Ste 1

eEcnfawfeyExaﬁ{@lﬂBIMSrﬂdyﬂﬂ{M'gB%er al procedure
descrl bed f a le Ngpm e 479 (Mrl). Exanple
85.Cenfial ﬁ‘%’é JE)repared usi ng t he mterﬁ?% 1
1- &Qsobmoﬁ batia) mnadhate pinclseagpropriie deqhp ﬁ%f’ gass

SERRE I'Bﬁe Aadtidh tube was flushed
Exé??‘ﬁw&é'tﬁbf s%%éMaKmoﬁsutl or?éigf(f)tﬁjl ol 6 t ate | a3| nS
t hevitpirogpr ind asled! ThirotcHpOMPBIR}2] ff?a'ﬁ‘!‘ é§| ggﬁfz gI'ass

r e%ﬁ:otn (;)(Qd f?ﬁggs \f\@tgrtl‘ﬁg gﬁgnaﬂ@?mcs lﬂjpf)ﬂﬂ:lnq:lmom of tﬁelre:ﬂgﬂon the

e reaction tube he
an dmsteelm@i coolel &0 TORRAFTTRSFFYTT %Q%lﬂ” t° q’?&ﬁ%%{éap%tg o

fo rfor?ne%asfboﬁ&@éd by BiRidion £ phofied tgsﬂastmﬂmmamgtaphﬁgor preparative

mat er | al HPLC on_conp Iet vitinen
m LG8 s%%ge&%qgggn{fgcefago {&hper a? ﬂarcéﬁgﬁ%ﬁggﬁedy’ into

et e prolids. Thefilpying Exantiatwerd mweptesd- was col | ected by
fil'tration and purified by flash chrorratography or
preparative TLC on silica gel using et cetate
a [Bxuhplé E36eTimysblidi(58 teaicd)a il Ny (R ly, 80 bl%t m, 28, 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 (65, m), 7.99 (s, 1H), 9.53 (d; 1H); MS (BSI): m/e 510 V+1)';

Example 137. (71% yield). "H NMR (CDCls, 300 MHz): 3 1.97 ¢t 2H), 3.61 (t, 2H),
3.79 (m, 4E), 4.14 (5, 2HD, 4.41 (m, 4H), 4.62 (5, 2H), 4.76 (s, 28), 6.10 (s, 1H), 7.28-7.57
(m, 11 H), 7.68 (s, 1H), 9.47 (d, 1H); MS (ESI): mofe 533 (M+1)"; 555 ( M+Na)".

Example 138. (19% yield). 'H NMR (CDCls, 300 MHz): 8 1.66 (i, 1H), 2.01-2.22 (x,
3H), 2.67 (m, 16, 3.51 (m, 26D, 3.74 (m, 4H), 3.88 (m, 2H), 4.38 (5, 2H), 4.71 (s, 2H),
472 (m, 25D), 4.90 (s, 2ED, 6.07 (s, 1D, 7.36 (¢, 1ED), 7.44-7.68 (m, 5H), 7.80 (s, 1H), 9.33
(d, TH); MS (ESD: m/e 483 (M+1)";
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pure products. The foll ow ng Exanpl es were prepared.
Exanpl e 136. Tan solid (58%yield). '"H NWVR (CDCl 3, 300
MHz): S 2.03 (m 2H), 2.13 (m 211), 2.40 (m 2H),
3.56 (m 411), 3.72 (m 411), 4.37 (s, 211), 4.71 (s,
4H), 4.89 (s, 2H), 6.12 (s, 1H), 7.34-7.62 (61-L m,
7.99 (s, 1H), 9.53 (d, 1H); M5 (ESI): me 510 (M+1)';
Exanple 137. (71%yield). "H NWR (CDCl 3, 300 MHz): 8

1.97 (t, 2H), 3.61 (t, 211), 3.79 11). 4 14 (a,
2ﬂzm§pje4n39(w ®1.2449 ’H%\@(cgg%h 39§ MH): %g]%simlﬁﬁﬁ 0dg, 2.8
(at%? ?ﬂ)%FZ(tB? 4565582@§471kﬁ1 2}%}8 0 &.FD,
7.0 20 TS (5 1PD KR (GBI 0 BT 18 F 5308 1, 946
: 2 2.67 1H), 3.51 211),
3-%4 %%%@%%3 brﬁn"ll]))zm 4. sgm(s, H)211), 4. (7r1n(s, :

21-1), 4.72 (m 211), 4.90 (s, 2H), 6.07 (s, 1H),

7. E?af%iei 146% zvég s)%nZ B )(. SR (Gb@Y 3@(51»41{1}1)5 1.98 68 28,

(21222(3{'@3) 146 04, 4@%@@%?% “3‘%3%'\)(PF @E)‘* i %Eggr{? %ﬁ% 7 (@,

43 3{% 1508 gl o), 2“21)7 (63890, B0, 60,018 5. 10,

4 (s, 2H), 4.73 (m 2H), 4.90

(SSSQ(SI)IHJ 9/462(1#* D43 (m 2H), 7.48 (d 1H), 7.63 (d,
769(d 1H), 794(s 1H), 8.55 (s, 111), 9.46

1 (MFl) +; Exanpl e, 140
of ?39‘%% P @“?B‘l’e Bgé){a?gg §‘T 'H NMR (CDCI 3, 30
8 th a%3alédeaclbd) mbe, 3 mﬁﬁ_’enélgn of}hg diol3nigmn I@_quvsleg%m(eﬁﬁler the

:gppfofTTj’ alg:o 0]80f ;%ethyf%%?hk(rﬁic oi%fhoroi%m? Ebnfalfingid) appfbpﬂ’ﬁe

I Hjlgohdl, 82odnaltempdsiiture vay @dded) tnﬂl\gg@)iceuqanrgpgdr%é %1) a‘_ﬁ‘l}v Y Sk%“q% Lhe
g.ZTb‘lfl_"ﬁf f}ugheﬂ Quich gﬂmg and (RRE hgdmyP 'ThE Mkt wd skrediuivesn

- a seal e reacti on S .

di tsimpéraiprefordd hoves thenheatedin S0 a"lE g’ﬁ?)ﬁ"% BB d?ﬁ‘ Rhpgellice
apPRLRlde Matrial vy BrOlC. proiﬂainlmlétibﬂ dlea'dadcmmvdlealmwed to cool to room
chl or oform cont ai o i er an
¢ ComprHseeRtra g ettt RPTRF s fhle g‘?.f%”&ﬁky% Bherand
( ko%eﬁﬁg th¢ rdsulsihgmbaypitatbivy filttadion onexiration ohdg PiRFid; from the
nitro ¥ Fas plulifidd

g %gﬁ_p%ﬁﬁu?tgblé #%QB& %rév Ep oY s¥id i 33: Q)@'

at ™PoEM™ ure ours then heate
f owiti2atBE wirh ethet onfashclyometogrgphyANSHISH 8 MHPEERY Beatcor % hixture

Star %Hyng:eﬁ@taﬁd' |ene POhhe TRl wind iR Wore pch@ed. t he

reactron was aliowed to cool to room tenperature,
concentrated and worked up by both triturating the

r eﬁiaﬂ%% WA tH ﬁty&ﬁ{w and (17%391&1&}: (VR (EMB@sI6) J00GHz): § 1.93
S?Enj gglf t3?1t§glm éﬁ' 58 aélLtHIT) Oy Qe 4G L 88 (s 819, 474 (m, 310,
4.91 (s, 2H), 733739 (m, 2FD), 7.48 (4, 1), 7.63-7.71 (m, 2H), 792 (5, 11D, 8.5 s,

1H), 9.47 (d, 1H); MS (ESI): m/e 487 M+1)*, 509 M+ Na)*.

Example 142. Pale yellow solid (26% yield). "H NMR (CDCls, 300 Mitz): 81.33 (4, 3H),
2.11 (m, 250, 3.19 (m, 1HD), 3.56-3.77 (m, 4H), 4.30 (s, 2H), 4.65 (m, 2H), 4.68 (s, 2H),



reaction mxture 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 mxture of ethyl acetate and hexane. The
foll owi ng Exanpl es were prepared Exanple 141. Light
yellow solid (17%vyield). 'H NVR (DMSO- d6, 300 MHz): 6
1.93 (m 2H), 3.45 (m 611), 3.58 (s, 4H), 4.53 (s,
ZH) 169 (2. 3H),9.4844,9H); MS
475&5 5%1%?%(%%7%@%06& 1L§W56 @ ﬁﬂ ,( 7.63-7.71
(m(EEH)d)mle5’1W+(1$ 531?1(1/§+Na§ 55 (s, |M 9 47 (d, 1H); M
(ES]: me 487 (M+lr, 509 (M+Na)'. Exanple 142. Pale

K lid (26%yield). IHNV(CDO3 30 :
%i [Low o0l L (26% vict o b NS0 R0 ARG 5 193
s, ADOB5A(S.,2 72 (B,

mﬁ‘é}@éo(%@ %%93% 3 23‘5 41{3120@7( sﬁf:ﬁ){)(7 ﬂ? HZ’H)E 86161 046

(d,4.88Ys, 23D, 733@93((@;219%48 1D, 146 (. PFY B %%3 e

517 (M1 Ex | 143." Or d

(219:}/15‘;’74:I %‘g)mgl?&(’lrg\l%gm%o 36,7300 M) gn%egrse?m e
2,30 (m_411), 250 (m 211), 348 (m ©H) 3.94
ﬂ,\?: 1413 bingo A oyl 17 AR Q05005 800 ¥ 5 1.29

7 s@« 7B, L39@), 4}131?;;? (IPQHJM S&Gz%i %36‘91\5&‘ 1@%{%4 s,
n & d,%%z(( hvzg%saiml | £28kd A 17 134 30008 ABE 79 (d. 4H), 366 (m,

TR 1 ooty i r® e R0y 211

2H), 3.47 (m 2H), 3.94 (s, 21-1), 4.52 (s, 2H), 4.72

411) 7.39 2 7.47 (d,
( rl_nDGenefaléagacﬁﬂre CWML’%ZI%SSM? :fgﬁ 1H) | (8m57 Hl’ (
- (d,TolaN)en-stdged slﬁﬁiib)\smﬂ‘dfﬁlemotlmtggn‘edla@% g, oI pxlngé%tmfrgtt@lene
I ﬁ%mg’ﬁ_%g%n?a? ' %?g%&ﬁ%“g E‘Pt}d’&ic}%@ulc mﬁlyhﬁ&ee(d e@ﬂ@aﬂlﬁﬁﬁiﬁm—ﬁéthﬂ
e trkwyphele (5 cd_[bl abF [Qendpades a@%@ﬂ“‘?@ﬁfﬁeﬂ‘ﬁ rgﬁulltg} suspension was

trig z#‘mgﬁttézﬁ e@mmsqm SaeUbw Bbifing So)veats redreraivhgmder

mofphol 1 ne (5 eq). at .C and und t .
Theaguesy H%ﬁ%@@ﬁ@ﬁgﬁ%‘ﬁ “"i?? gﬁ ?fﬁ]a‘g‘“'mﬁmﬁeal ohol

t enRehaied E&so“’@rfoﬁﬁwu& lmobmﬂm ICraduiaidy, icgtergtnoa ragction

wer e renoved, under v (IKT) WMoY idirs
tr H‘FW@E\‘B‘F’SQB’Q?%P@"’F 5‘%‘1‘?‘% &[l{a%e%g]néggg%o r Pg?g

al Q&bﬁﬂn mixeg \ﬁmatoﬂddhp)bﬁ@m@lﬁﬂhe it igagee- e aHdusT as
bat h. QORREQUSteBMely, Ath cFoxXktbigrephy or
be@% ﬁ@b ungﬁ"(?\ﬁg‘;na?e?lo stgrtl ntg rraty{erl al i
ob@mpmm:elp}atdﬁtcﬁlﬁmmrmtcﬁéﬂuﬁw& YlEoRAS VARG ERYE

bymlgea ;&%n&?t‘ﬁrsm vent in vacuo. The residues was

Example 145. (12.6 mg, 44% jfield). _ 'H NMR (CDCls, 300 MHz): §2.18 (m, 2H), 2.09
(m, 1H), 3.73 (m, 4H), 4.42 (s, 2H), 4.76 (s, 2H), 4.80 (m, 2H), 4.98 (s, 2H), 6.12 (s, 1H),
7.23 (m, 2H), 7.43 (m, 2H), 7.48 (m, 2H), 7.68 (m, 1H), 7.88 (s, 1H), 9.56 (d, 1H); MS
(ESD: m/e 451 (M+1)7, 473 (MNa)y'.
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purified by either triturating with water or ether or
alternatively, flash chromatography or preparative

pl ate chromat ography on silica gel using ethyl acetate
or ~an ethyl acetate/hexane m xture. Exanple 145. '
(12.6 ng, 44%yield). rH NVR (CDC13, 300 MHz): S 2.18
(m 2H), 2.09 (m 111), 3.73 (m 4H), 4.42 (s, 2H),
4.76 (s, 2H), 4.80 (m 2H), 4.98 (s, 211), 6.12 (s,

1 7.23 211), 7.43 2H) .
(rl_ﬂ%xalﬂli)e 144. 1&321 @gpge)lspgjd (393 555'9(4@ i M@%@dﬁ#&%)

T8 %éﬁ% 1%6%%%@) 7im, ) .S NNRﬁie 146 (;tél@% agmam

S 142, (1, 422 1) 26 452)(s($ﬁ) 44??9 (m 20y A5 (3 4; e
( S,‘%él) ﬁf)nf@z'f%@m 22%??03@%51%5%)(3 1}[?9 (& mD); 24

4.89 (s, 2H),
73BBY(m 211), 7.47 (d, 11), 7.62-7.70 (m 2H),
7.90 (d, 111), 8. 53 (s 1H), 9.47 (d, 1H); MS (ES!:

et B R i,
0 ), R0 ), 2. m (m, 5
6. @é}%@m% &R0 1H3 6.9 isliﬂ) 4%3]@ 6§/l(c? ful . 8] és"'iﬂ)

1) pis (FSTR D/ 483 (UH)". 5. 36 (s, 1H); M
(E93§9(Zlm§¥e) %%63(8 ﬁl\/ﬁ) @EIgarrpl e 148. Pale or ange soI | d

(12. 4 ny, 24%yl el d) H NVR ( DVEO- d§, 300
2. % ml4§|-ba1e Karled snszid (12,H=|)ng &%@e@m W(D}sﬁsgzls §oo MHz):

2%2 (m |_t|)2 §J5 2 )2 Z@z rﬁ%maFd)S (mZ2EDH4.70
3487’?8’9 é@@ l]x'ﬁmi (d 7@'89 3,12"&); 8§9§91Pf)5MS I(Em) mlx&39

arrp e 149. Pale yellow solid
(4{Mﬁ)|:rg 57%yield). "H NVR (DVSO-d6, 300 MHz): 8
2.55 (m 2H), 280(t 2H), 3.86 (m 4H), 3.98 (s,

(Bt 148. P 18 steam*f w5 (5 ST i g (i, oo Bk
7§%s E z_s 30 %6 <%1I\iki) 3.98 Q2B €61 csalmgg(sa@ 3lg) (43%0 @
15Chere @maéa‘??s@ 14 o T 1y R R

Mig) (xmy MLEHFD: 192430 (IRD2E)2 MG (m 111)
1.94 (m 211) 3.49 (m 2H), 4.53 (s 211), 4.64 (s,

4.75 (m 2H), 4.92 (s, 2H), 32-7. 45 2H),
7 éﬁ&m(pda 158 ow-t 201 (T77% field). ZHNME (]ygS@§16 300 SV%IIZ): 502 n,

2H), 0.47 (m, 2H), 1.05 (m, 1H), 1.94 (m, 2HD), 3.49 (m, 2H), 4.53 (s, 2H), 4.64 (s, 2H),
475 (m, 2H), 4.92 (s, 2H), 7.32-7.45 (m, 2HD, 7.49 (d, 1H), 7.62-7.77 (m, 2H), 7.93 (s

1H), 8.64 (s, 1H), 9.47 (d, 1H); MS (ESI): m/e 453 @I+

Example 151. Tan solid (32% yield). TH NMR (DMSQ-d6, 300 MHz): & 1.97 (m, 4H),
3.51 (s, 2H), 3.73 (1, 2H), 4.56 (s, 2H), 4.71 (s, 2H), 4.77 (m, 2H), 4.91 (s, 2H), 6.98 {m,
2H), 7.35-7.43 (m, 3H), 7.52 (d, 1H), 4770 (m, 2H), 7.96 (s, 1H), 8.60 (s, 1H), 9.51 (d,

1H); MS (ESD: mfe 509 (M+1)".
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1H), 8.64 (s, 1H), 9.47 (d, 111); M5 (ES': me 453
(M+1l) + Exanple 151. Tan solid (32%yield). '"H NWR
(DVMBSO-d6, 300 MHz): 5 1.97 (m 4H), 3.51 (s, 2H),
3.73 (t, 2H), 4.56 (s, 2H), 4.71 (s, 213), 4.77 (m
2H), 4.91 (s, 2H), 6.98 (m 211), 7.35-7.43 (m 311),
7.52 (d, IM 7.70 (m 211), 7.96 (s, 1H), 8.60 (s,
IH, 9.51 (d, 1H); M5 (ESI): me 509 (Mtl)+. 67
Exanpl e 152. Yellow solid (69%. 1H NI\/R(DI\/SOd6 300

MHz): S 1.62-2.00 811
( ma:):aﬂ:h)m K eBaw @.st;d((;nm)} g m%vgq@ésoé@,)aoo Qxﬁz §i ﬁo %Qa&)m

7 %’g’ £r§47@1 %Q 35’%5507(’?4’%@( gi é"ﬁﬁ) 9 614@3&{{2 4’1726111 2, 489 6,

)
(dzH) 11341 (MZE)ESH (d. u@ ’21 8P, 11@88@5 @,
VR Q d6 s 1.55 3H), 3.4-3.
51 Ms(‘%%@?‘p%ii@ A (s, 2H),(£1n.91H%s, o2H) | o m
7.29°7.73 (m 5H), 7.98 (s, 111), 8.55 (s, 1H), 9.39

5?%’?”8’)'1_’96 g %%M %gﬁmszglé“ﬁ (3528, o, 38966 (, 1

3. &84 (o, 78), (50 (ARBD, 481 G227 277§ ! (méfﬁg S(SS(S 1%4) 5|3|)4é agp. 939
1 211), 7.34-7.49 2H), 7.56 (t,
(28‘1@??7‘(?4 §I111) 0 (s, 1H), 5. o5 (s,H)111), 0. 55
(d, 111), 11 92 (s, 1H). Exanple 155. 'H NMR
1854, %1% M-8, y?eicﬁ ‘ﬁm ORED.d6BOMEENS 280 (), 4H),

g%ﬁ%‘y& ®p4H) 433@%131 gﬂl%(s %54669% 2%? 9%’?%, :216—121 78% A& (m,

1H) 7.509(1 2§1§ 7719'(3)1 8r.4ks, (150, 81B3, 1HS, 939 €. dFD, Jll?? fs, 11D.
11.@9 HZESI) rate 421 (MeNa)+. Exanpl e
156. (10% |vs rate 429 (M+l); ' H-NVR S ( DMBO- d6)

11Ex73%pfc§ss 1k MR 1804dd, 300 Mil)z): 8.3 (§,.SF). B4y, (m72I@73 5% (m,

(e it 10 By 0 M g Mgt oof B e

(SLEEbH) 91 (8.158, { ) 1H),3.BAd, (180 H)1.89 K AHp | S H#F%% i (M)
solution of Exanple 155 (370 nu, O. 93 mol ) in DW (20
nm.) was placed under vacuum and glo nL) was

r eERavRE 155/ (1098t MiSha(e 425 (M-+Th SHAMR §RMSRede) Hoidh (& dHp:5-20 &

|
B4R SER % 1R S AT 5 0, “‘Sﬁsgm’ eyt
( 1 eHNY61 (. 28) A §.2Hh 8-34 6B %Wdt ﬁéﬁ%@é { m xt ure
heated to 60 C. After 18 h, the m xture was cool ed to

roomtenperature, filtered, onc rat
Brampls 657- & Shimed s9lytiop PRl ]SH? gl:f er ecf%}ﬁg)

a NghsHEddn &S vadidm! dn@DHFO(IO mtuegmw b ﬂlsﬁildtﬂoma'l"tg:gmxture
usi ng hexane/ ethyl acetate ( d% e(%]r%g JB4 NABO vhs added and

was cooled to room température and sodinmh

stirred for 30 min. Glycidol mesylate (170 mg, 1.1 romol) was added and the reaction
mixture heated to 60 °C. After 18 h, the mixture was cooled to room temperature, filtered,
and concentrated in vacuo . The solid was triturated with methanol, filtered, and purified
by flash chromatography on silica gel using hexane/ ethyl acetate (1:1) then methanol/
ethyl acetate (10%) to give product (90 mg, 22% yield). MS (ESI): m/e 455 1) .
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ethyl acetate (10% to give product (90 ng, 22%

yield). Ms (ESI): me 455 (M+1l)~. 68 Exanple 158. To a
stirred solution of Exanple 157 (80ng, 0.18 mml) in

- THE (10 .nL) was added super hydride (724 ulL, 0.72

" mmol) dropw se at 0 C. The reaction m xture was

warnmed to roomtenperature and stirred for 2 h. The
reaction solvent was renoved in vacuo and I N HCl was
added. The mixture was stirred, filtered tritur e(?

wi tHrampleRshdlo 2 stinell sobitive et ampy 157 ($0pg; G- Bhmmen @ g (ymL)
Waﬁﬂﬁg Wide ggﬁr R¥rided @SuIS 070 HRiDEEGMIAY a5 OThb e26ee Mixture was
et hy te(3:1

acet to et hl%/I acet at e ;10010/? Furt her .
puriaipedip ireo teRperafire avy stgred {05 6 v ARt PSP M ALET YT
fr opuet thinas@ At fldedeilRanburelvwak bkdawe dillayed At ekanmi vithmlethanol
to give product (40 ng, 50% yie]d) ESI):.ride
45704 e T TS LR R M OF T A B R erene
f Olrlet}l?x@@aade@:irl]ﬁlaethﬁ a&éﬂm&é)gms%p rFutther @sﬁfmic(nhfwl@ solif| in@\2d
mrol ) in npethyl ene c ride - wa
bR o pecitegme o by KA Sl ool
Theng, 6@% kicin MS ESHI @/exas (Matived t o room tenperature
for 2 h then quenched with nmethanol (20 nL). HCl (IN,

20 nmL) was added and the reaction solvent renoved in
v aBxangle 1§l Vsing the gqpeatiprotedars fox Branple iy ss glspsgersipn of gter (1.45

78% yiel d)o : OFC an 57 L
) %)(ﬁqemg)ﬂg gltlﬁét&%!?.g %}géx?%?%b@ﬁ%@olm 0P°C and DIBAL-H (5.7 ral

trffTUor oaceti c “anhy .30 uL), nethoxyet hanol 334
m_$.7 reinel) westaHgddaipwisa| §he GreTOBIMAYC We R hiSir pray R R
h eadrgcﬁ tt&éh qgl%\goﬁ%dg\?ﬁl nlé%hdi\gld{ﬂgﬂlﬂ. iquh;r, Zd}rniﬂf) s Bdiac tdities
anhydri de ul) was added and heated for . .
r eERREHBAOLBNt traneted i dacup SpVrdhe PRCILE 3! "r‘f"ds"?‘ﬁé{%m??‘% yield).
t 1 iAldeht(SLD i, D102 FRiohamBluob@eg ankydride (130 ot oicthgsyethanol (4 mL)
yellow solid ( 91% y.i el d . i b0

1 o s v MR g O B, o
¢ hirtfviobecefid anitydride (EI0MRA wat adfdd g heated for 24 h. The reaction solvent was
hex vl spherag Hble g pfoRSd: B ye
Care%n%%gy% v%%% ﬁ%e@@d&ﬁ%ﬁg]wﬂ RS to AULRE pfoRSd: B yeliow

rbonate . . The reactjon mxture .
wasplidt(335rmes) 91 vieliond selesignof B gregiopgrodsigt (PG me. g mmel) in
B e ehytle,

. ITI onal ceslum_car e an acet al dej e
BT THRI21A e TGPOL 1 B g R ore S S B room
M ingr@mtas: Zibl;jﬂﬁﬂ.taﬁd adstaldehyue tay #c]ltd_ladaarﬂhlh@;lixclmq wagatitwaicfor 18 h.
W amater an rne an UJ 1 -

e Bt gBipte e BRI b fhePing BB spred for 3.
meThyhisne: eildintbdteith (g0 enetcblogiy svaghed with tvaterSdrpgne, amb/,
yield) .. The oduct ol ' ;
e R BBl hrn T WSt RBPRUBRL rltoyiene hlorce
t r{1Dfedorshegeedug (Eihg.dBlidbelfadhe pedstdame)ves digpleding | 5

Rﬁl{lé@ﬁgxfcecﬂﬁhh@@ ik LY Ohand@R1 FRIPMEH tiffacReMR aaidridd\eas
added at 0 °C. After 1.5 h, the reaction solvent was removed in vacue 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)
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purified by flash chromat ography on silica gel using
nmet hanol | ethyl acetate (10% to give product (11 ng,
37%yield). M5 (ESI): me 443 (Mtl)+. 69 Exanpl e 160.
To the tritrifluoroacetate (27ng) prepared using
general nmethod C was added | nL 2-net hoxyet hanol and
the reaction was heated to 90C in a sealed tube for 2
hours. The reaction was concentrated, the product

0L P P oy o

d) add#d BHL(2hddthoxpigthandt a4 q the Icgcqu)was h@teg@c( 7§ n %s)eal‘gd tube for 2
6. 84 %6 ’i'llf O%?tmﬁ %g%ﬁ% E?ted &e}%dééc TituSied with 64 3bllecteand

62 (211, Iﬁ/ﬁ)
3 . G0 HNMRHO0MEA DMED), 5 &@&(Hz strg(ss@i divy-SREHAR. Z87(1H, ),

XP&*&@EE%@ %98(%—19 &r?ﬁgf]l[ @?4%‘?&3%@;%@1&1%}15 aben,

adgy d.6TEA, (nsa;IJ S0(TH. G653 1L m), 2 ARBWIMDI/asén QXJTU
chloroformate (91, 0.066 mmiol) and the reaction

m xture was stirred at roomtenperature overqggg .
Adihatnpariéll “Tore aarieh ey irtermpdise STSTERAPE GRPe MfaaaupeD in

h a ngdc{eg Tﬁ%c,u W56 duBAS; tIBRed e SN o2 AL,

dISSO In e et at ed, washed with sodi um
b.cceﬁﬁmmu ad thetspactin @ﬁ@rwwen@\ﬁém%?ﬁwaﬂﬁﬁ%ﬁ?&hht e.

Th ddqrt%l %A@gﬁ%nz Lo%ml\é{%dﬂe@/adﬁéd \tal'ﬁﬁthbdﬁﬂg @rﬁd"C the

vent evaporate roduct was purif

p rrefpva Pt s ENELG s di Fﬁgl"i%“ et aaiistREReH )“/“I‘[b it 'E%I“Bafﬂ?o& ae
L%?m@ i 9& oV Fha, gg&lhﬁ ‘éﬁlﬁa@b aReliring Sfnaas BQGvel s firgioh and
e= .

st I, o6 maeh uts Ryr By ag R Bt 492 |

S tlﬁétﬁdneﬂm%}léhe Shlaﬁaenﬂﬁgxfr&mbwws eslikandindidrsda 86°0] artmight. MS
Xl 0O (mtl)+. Exanple 163. This conpound

cpﬁ@é@#@ﬂ fron1XII i nt ermredi ate and et hyl
i socyanatqo acetate. M5 mle 513 (m+l)+. Exanple 164.

Ph | di at CEP 714 .
FSgele O bR TRENET Syt g 40 el o Bhakols 161
p@fa&ﬁ:ﬁgﬁﬁﬁh, 3-aindngatie]-(thah)l isterhedi@n XTE A0S a#ﬁﬁ‘w&!%% de (4

m..) were stirred at roomtenperature for 7 hr. The

acetone was evaporated and the solution acidif 5 ed to
p BEx3mplEH 63.STHis egmpeund gies preparesifrom FLintermedigfs aiq afty! KeRvaRy

a efrsext 5aGkedw t h nethyl ene chloride. The
egg?ggtp%as evgpoggted to give the product (0.004g.)

(23% MS mie 471 (M¥l): '1-NWVR (DVBO-d6) 11.40 (s,
15l mpR 188 Phédl m&ﬂﬂ;lehme& GBP (43 (15lmd,)0,087 datncl)d, 211),

Zj_)lc)moethylethy]e%her (66 mg., 8 §7 mm'zh) (ad%etz in 3(poi'ttons:5,1z)cet0€&' (§ 91L§ gnd 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); TH-NMR (DMSO-dg) 11.40 (s, 1H), 8.33
(s, 1HD), 8.16 (d, 1H),7.47 (d, 2H), 7.11 (d, 1)), 6.86 (s, 1H), 6.78 (d, 1H), 4.80 (s, 2H),
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70 4.69 (m 1H), 4.24 (m 213), 3.85 (m 2H), 3.65 (t,
2H), 2.98 (t, 2H), 2.81 (t, 2H), 1.30 (d, 6H), 1.23
(t, 3H). Exanple 165. A m xture of internediate X
(16.5 ng 0.041 mmol ) and cesium carbonate (88 ng, 1.1
eq) in 2.0 nL of CH3CN was added cycl opentyl brom de
(8.0 ul, 2.0 eq.) under N2. After stirred at 70 C for
24 hours, the mxture was diluted with CH2Cl 2 and
filtered through celite and concentrated. Purificatio

by Wmtm 7.8 (FL20D 3185t (=, WD: 65 GHED) 293k e &1 §r Fed! ke

dlog M5 mle 533 (M+l). Exanple 166. Prepared
%ﬁ’f; r'o énlél?lon of Exanple I1Cin DWVF using Pd(CH) 2

and a drop of HC. MS nme 443 (Mrl) Exanple IC. A

su ?g‘%t%ﬁ 355 %—1@&&% Afrgtg%g&htg & ((1@5 A]%Z 1 n;!ma?ane Gesjurd darbonate

was stirred under Oul, 2.0
|nt(&8 medi JaetqenxzQ@an@H&ww&mdP%d@#wawybfi@di? ul, 2.0 eq.)
%Q&%%&Mu&éﬁ 6@@%@4 l(o%rs"rﬁ'x@}rﬂ&lirﬁ @lm(l(&cea with ﬁm@wirﬂ
c) car bazol e- 7( 7H) one) é‘%‘% g;g q%clj \
X grouppipelitpmd cqnogytraieds Porfisatpn SE\RF%"“ e Wi
M Ry, e5MVIOIB hifdfldd g prodiulll MEDRIesBIMIENe (8.9 ny,
1.12eq.) in 0.5 nL of THE was added. The m xture was

stirred at 60 C for 14 hours. Then, the mxt_ure was
COTxadplt 066, PRpared Bfydiogtnatian of Fxirople tC ini RMF eHp P @d 2

filter and concentr at ed.

PuFFPi< gg{'{l gwgvﬂﬁ%“‘%e@. téﬁed by preparation TLC p

Wi th CHBGIRIMEDH sp@ersjontod sadiumpiydride @4 Siotitdtd: )(“210 émﬁg’f

179 { 0 & (@Unydybityhacdisopkapbxy-12.13-
ﬁ-ﬁéy sﬂéﬁ?ﬂu H%\rﬁzl es 1 % mtérmi@l\/ét(ho% Ag: pﬁ@gxy

hy ditostpt6H. L b4 e %@Pwﬂﬂ%@)a)wﬂa‘?@ & %}Eﬂ {] Eﬂone)

( 3)2’%) 8le dQ)SJnI'}]mﬁﬂm)ZzOdrBt bﬁgmmbmhammﬂm@mdﬂﬁérﬂz é

eq), ceSium hydroxide r

si auiesiof stripg, ﬁﬂ’r‘lﬂc’l’@%éﬂ %g g’d@‘g& @%a‘ﬁ%rfg%ﬁ‘g{sé d

al Ky mbi@eiveestiped ht@dPC for 18 hates. Nién, thé ibature Wes aeplsd (g reom

was stirred.at, 5 for o/
- e 1 P GO R e Pf“‘f‘?%‘?‘@g&%‘:ﬁ‘?%ﬁéh
c e PintificaderowasGrigeved byprephratiph @Lﬁ@bifecﬂa@ GRS LAYISQH Sfl) tagifopt
wg,f%p s hyMale vash dried over nagnesi um
O_%fgg%o S’ur igf&j{t}% y pr epar atl on TLC plate or
crystallization with CH2Cl 2/ MeCH afforded the desired

pf@@h&&%&etho@f%gxm BEE lestigri0of hydr oxy |
intermediate (O nmol cesi um carbonate (3 eq) in

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 m¥. 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, the reaction mixture was
diluted with CH5CN and filtered through celite and concentrated. The residue was diluted
with CH,Cl, and washed with water and dried over magnesium sulfate. Purification by
preparation TLC plate or crystallization with CH;Clo/MeOH afforded the desired products.
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2.0 nmL of CH3CN was added the appropriate al kyl

brom de or iodide under N2. After the m xture was
stirred at 50-80 C for 14-72 hours, the reaction

m xture was diluted with CH3CN and filtered through
celite and concentrated. The residue was diluted with
CH2C12 and washed with water and dried over nmagnesi um
suI fate. Purification by preparation TLC plate or

; 1
Ak FR L TS i e v
( 02.0. 169 C;H-,;CR ol adried il appripdese @I;ylgar@gde) or jagigp under N;. Alfter the
N-tetrabut leaa
)
al ckmcrbmnﬁiteted irotigh oo, andbensentiaied-nT heresidiie Kes dilqd Wil £ HCl

m;aghed LaReLAlY rdnea{ 9\%{ r]lé’géngmﬂ Qlfafe, Pﬁxﬁ‘ﬁcaﬁ&ﬁﬁﬁﬁr@&aﬁon

was concentr the resi due was shed
WI TIHC plat e crpsllizatidnewithoVBClidefPRd aff tifrddhn degired. product
Purification by preparation TLC plate with

CH2Cl 2/ MeCH or crystallization afforﬁed th grgshr )
prieiod C: Axixiyt o hyérpxylintermetioe - bRmeR e BdPSPE Heiss

XV égreg’ab@}amgmglﬁmmc (o %aﬁm AL o EHINALE. S(Iﬂélaofﬁﬂater

an otassji um,|j |
I sspidedtieasaienin S oot N ATt sl aroom
b qgrﬁﬂel,ratgre Ry Qﬂ@@ﬁ&iﬂé iR b on(Six Birelras cdncBBragg ahd ipthsidue was

N2. After the m re was stlr d

ot iR R B, T PR o ooty pfarifn TLC
anflatvasheH,OMRECHat @ystaliztion :«a‘foe@d MiCpsisd PPdién and

dri ed over magnesium sulfate. Purification by
preparation TLC plate wth 5% of McOd/ CH2Cl 2 af f or ded

t Mexamgie d6T. edmmuccd:ljmter(@@atnghenggw (19/Emg QOmEol,potassium
car]b)onate (?f @H% (?l)ﬁaﬁd Egigﬁmﬁf Gl MRS 10bkgin @3 nllyoffabdtaie

ormng Met hod A u%? ﬁfi}_ogg n.der
| amdd@@é nwém«gﬁ wasnaéq!ﬁddlee bewl %PFOHBF% L% 7
C}f%%@% o x?lé\g\ﬁ-s%%ﬁre&@ ‘refTik ordD Rours, zhe(rwm,%/uusﬁurwwtdjped
of compoun ¢ .

o TGAD AR fashed s v, T ot Pk el o et
- hygieng enatiedon bysieparadion IEC phiR: with 3% SFEYcOBISHRE T piferdgddhe
24 hoyrs .at , roo ration and

c slseesfprgidt Qﬂ%n%%fg@gg g&e?@m'{g\% ‘of the title
corrpound M5: nle 451 mz (M+l)+. Exanple 169. Method

Lo ?E%e‘i‘f?éﬂ@é % PRk Bﬁﬁﬁmﬁml?% ARG8T by Method A,

paF’l rve % MeOH 1 n CH2CI

QY%
rm:emg fBnol 3V @Mﬁb‘ﬁ?{ﬁﬂt}fwf@@@&nﬁ hs: PI%T}“%{(};&P eﬁ IB?;EIIF}@F)’
i th 917&0)453 /2 IR JI0X gk He %Y dcmigoaniE1 631 B10HS g, 0.01
(XXW) ﬁ:‘%@ (%J%Iﬁlc COH 1 D G2 2y 1 Bk, P R ny S ellida

under 42 psi Hz on a Parr apparatus for 24 hours at room temperature. Filtration and

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

Example 169. Method C from phenol XV and epibromohydrin; 22 hour, preparative TI.C
(10% MeOH in CH,Cly); yield 30%; MS: m/fe 463 miz (M4+Na)",

72



Exanpl e 171. Method B; phenol XV and :
2-(2-bronoethyl)-1, 3-di oxane, 14 hr reflux; prep. TLC
(10% McOH in CH2Cl 2); yield 54% WMs: 521 m z (I\/H)+
Exanpl e 172. Met hod A; phenol "XV and

(bromonet hyl ) cycl opropane, 14 hr; prep. TLC (10% McCH
in CH2C12); yield 17% M nfe 439 mz (MHl) +. Exanpl e
173. Method A; phenol XV and

2- brononet hyl - 1, 3-di oxol ane; 64 hr; prep. TLC (10%
MeOH in CH2C12); yield 15% WMS: 471 mz (M) +.

EX gaBhele 1704 el BOgheidl x0N8RQlbrofo-2(Wmethoxyethoxy)ethane, 14 hr;

N- ( 3- br onopr opy t hal i m de + prep.
TLEP1 5% Qﬁe@b M%?W:Méogf}ﬁ’ %g%% m z
( MtNa) +. Exan'pl e 175 l\/bt hod B;: phenol. XV and et hyl

2-br ormpropl onat e; JTLC (10%

r HppoR o boel 8 e e L aGreRR I ek ML

17 @repMELhQO%ATQENRITH,CK) yrRTb4%E M8y 521 m/z (M+1)".

4-chi oro- 3- et hoi cy- (E) - 2- but enoate; 40 hr at 80 C
prep. TLC (10% McOH in CH2C12); yield 21% MS:. me 535
M Ex{hprdNeie+Methbk anghbmen] K¥V7and mmwwi)cpﬂmmw b prep. TLC

1- ipa n*TLC  (10% MeOH
 CPERPIR AR ity o RSP R )
. Exanpl e 178. l\/bt hod A, 20 hr at 50 C, prep. TLC (10%

I 9 B’f X y
ExagiLnI: e gﬁkt?'\%}e ] h}ﬁg&lgﬁx@@a@m br&{%meg&& ; d%) Nﬁl&;ﬁ“&)h}i prep. TLC
(M@@M@Hw GHRClags yiekd B; MS/‘@bm(Zch*lUrb .83 (d, 1M
7.64 (d, iN, 7.46 (t, 1H, 7.25 (t, 1H) 6.86 (s,

bl b el g

1. Rbp. TIC (1GhIMeOEMATHLEL) 14 1176t MScmB 494899 MR e 476
(l\/H-l) "H- NVR (DVSO-d6) 8.56 (s, IH), 8.36 (s, 1H)
. 7.92 (d, IM 7.85 (m 2H), 7.66 (d, 1H), 7.51 (d, _
2 1B} ample 8. D(Iethod]ﬂ,j;)lenOFXﬁsn(ﬂ igthyl @cbwmonromvna(% 14 ‘_’Lrlai§0 C; prep.
6%69&:?0% r&t&ﬂlﬁcﬁ%lé %eléb‘%s MB: %lésé’ﬁmle(@a,a\r af. 97 (m

(s, . Exanple 181. Met hod

B (43% MS rrie 443 (I\/H) H-NI\/R (DVMBO-d6) 8.36 (s,
(1{'ﬂ'lxam€13 196. I\(Iéihod'éh)phen@l )24 a{uﬂjmc&#ﬂ%chh&ﬂ—n(eg;oxﬂr@)a—?teﬁﬁate 40
4. 5t 8G°C &ffa)TiCﬁ"ﬂs}V%H%%C&) 8?‘%%%’%5; ﬁif” é“‘&*")
2H) , 377(d 2H), 3.65 (s, 2H), 2.73 (s, 2H)

Example 177. Method A; phenol XV and 1-bromopinacolone; 14 hr at 60 °C; prep. TLE

(10% MeOH in CH,Cly); yield 29%; MS: m/e 505 m/z M4+Na)*,

Example 178. Method A; 20 hr at 50 °C; prep. TLC (10% MeOH in CH;Cl); yield (5%);
MS: 449 mfz (M+Na)".

Example 179. Method B. (38%) MS m/e 471 (M+1); 'H-NMR (DMSO-d) 8.37 G5, 1HD,
7.90 (d, 1H), 7.83 (d, 1H), 7.64 (d, 1H), 7.46 (¢, 1H), 7.25 (t, 1H), 6.86 (s, 1H), 6.75 (d
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Exanpl e 182. Method B (63%9 M S mle 452 (M+l); '"H NWR
(DMBO-d6) 8.36 (s, 1H), 7.90 (d, IH), 7.83 (d, 1H),
7.65 (d, 11), 7.46 (t, 111), 7.24 (t, IH), 6.88 (s,
"1H), 6.78 (d, 111), 4.96 (t, 11-1), 4.75 (s,2H), 4.60
(m 2H), 4.07 (t, 2H), 3.78 (m 2H), 2.74 (m 211),
2.64 (t, 2H), 2.02 (m 214). Exanple 183. Method B
(7299 M'S mle 480 (M+1);' H NVR (DMVBO-d.5) 8.35 (s,

1 14 1y0a. 774) 451y 74. 6, (28h), 4188)m, T0)64.7¢ thn, 2BHI2,456s, 88), 1.21
H)‘HWZT&I&) 71@111)&?(4(232 (t, IH, 4.75 (s, 2H),
460%05 2H) 400(t 2H) , 377(d 2H), 2.73 (m 2H),
1.73 (t, 3H), 1.52 (m 8H), npl e 184. Method B

i Eﬁﬁmﬁs lﬁgzqgeq{'cff]a 11;%@%4303«: Fﬁé\l 3@471 gﬁ@ﬁgﬂ@@o@g) 4 56 s, 1),

(t B 242 @t 1EH1L35 (@ 287, 7(66 (d. KD, 761 16 280, THB)S, 1H)47 85 (m,

216,980 G ol e oty D@ B 96y a0

Tn:,%h)q) Exanpl e 185. Method B (889 M S me 466 (M) ;
HNNR(DNBOd6) 8.35 (s, 1H), 791(d 111), 7.83
d, il), 7.64 (d, I1H, 7.46 (t, iH) M(S

Bfan{pte, 181 H)lcthdl A3 0AMS t/bii43 AHgB I:ItNME@ - %SFQ‘%(S 1H),

0 fi akh)7 64A(d ('i45 'ﬁi) 7%4?@11(1)116 siasliH) 774,
13&)%%3 hﬁévﬁzﬁwﬁﬁz (i)us TN (DS Tae By 73

7.90 (d, 1H), 7.81 (d, 113), 7.64 (d, 1H).
%gﬂé 111), 7.24 (t, 1H), 6.85 (s, 111), 6.76 (d.
4.96 (t. 113), 4.75 (s, 2H), 460 (t. 2H), 3.99

( tE%Hgle 1%% ﬁetﬁd@B @by M2S e ASP VDY "H- M@J(i\mc:—m;s (s, 1ED),
i E5uolitnd o Bt B ulhoR 800 ity AR08 Bl

f'rom, «Ee@mllﬂa ABSEPHE 1A (I 2BidT§agEh ags(my%mozgmin ZH) 2.64
Chlo dzeo( ﬁDI\/Brﬂe 512 (M+1):' H NVR (DVBO d6) 8. 35
7H)*) (s, 1H), 7.83 (d, 1H), 7.65 (d,
46(t 1H), 7.26 (t, 1H) 6.85 (s, 1H), 6.76 (d,

1 "%x e71§% x\f;eah %23 'ﬁ AR 521:%) 845 QO1H),
1. Wszgémmemz (d115D37.64 (4. @9) 6. 8%&%@716)1%%? 5@%} %5%‘3
m%@y Mi’%’ 400 (Sieh 2P (4200, TTee iy, at7e dt, BEIK 1.6Z (b, GH).C

The sol ution was nade basic with
sodi um hydrOX| de to pH 10 and refluxed 4 hours. The
bR sATetRaiBlich bEBIS e pF6®I3); { HIEMRIBMILdLESS (B,

m‘%914(d,?ﬂs,%lﬂ)(c;l,llﬁt 17\!%/%5((1,11{), 7.46 (t,1FD), 7.24 (,1H), 6.87 (s,1H), 6.75 (d,1H),
4.96 (t,1H), 4.75 (s,2H), 4.60 (1,2H),4.10 (s,2H), 3.78 (m,2H), 3.70 (s,2H), 3.00 (m,2H},
2.70 (n,28), 1.11 (T,3h).

(
(
(
6.
2

Example 185. Method B (88%) M S m/e 466 (M+1); 'H-NMR (DMSO-dg) 8.35 (s, 1H),
7.91 (d, 1H), 7.83 (d, 1H), 7.64 (d, 11D, 7.46 (1, 130, 7.24 (¢, 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, 2ED), 1.73 (m, 6H).
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(DMBSO-d6) 12.00 (s, 113), 7.91 (d, IH, 7.82 (d, 111),

7.65 (d, IM 7.45 (t, 111), 7.24 (m 2H), 6.85 (s,

IM 6.76 (d, 2H), 4.96 (t, 1H), 4.75(s, 2H), 4.61 (m

2H), 3.98 (t, 111), 3.77 (m 2H), 2.73(m 2H), 2.23

(m 4H), 1.71(m 81-1). Exanple 190. The product

was. obt ai ned froma reaction of Exanple 186 with

et hanol and gaseous hydrogen chloride (45% Ms Wle

512 (M#l) ;"' H-NWVR (DVMSO-d6) 8.37 (s, 1H), 7.91 (d,
7.82 (d, 113), 7.65 (d, 1H), 7.47 (t, IH), 7.23

I'H),
2%@%E?ej 18%}\%}?&1}. _}\ég_%xlse,ﬁ% Ti)gyériﬁxﬂ)@wﬁscﬁ&) 635 (s.LiH), 7.90 (4,

m 2H), 3.
1115), 7.81 @OLEDV-62 (4 1HR 734 (t, 7-%41@)15,26.-&52(&(1?1} 63’? i‘§= ’Em, 4.96
1. : 333 8) 2iSy. 78 (e S, 20k (nNEEB] MEAIARH),
phé#g\s%ﬁw&%%gmm g? uPrI)n num@lteriﬂzhl oride (1.2 g, -
9 Lpmtsl4H). kf21@. ). anhydr ous di chl or oet hane was added 2
nmL. et hanet hiol followed by nethoxy derivative CEP

3371 (500 gg 1.47 mmlé% Th)aarri xture was stirred at
50@xample 187.dMethodih M3 844F Bt as concentrated and
stirred with 10 nL I N hydrochloric acid for 75 thirty
m nut es. The .product, was isol ated ' [
RE PR R e e Y e A L T
a IgaRyerdldrde (359 Miharcl2 (NRMR H-AMNVEYIS01) &35 (8 1H) P (s,
9. - 1 - e /6. , 475
11,78 @ B e Bk <%Z%w%ﬁ§ff‘f§6-§%%?:6?§§ﬁﬁ ’
7. @) (451 (HPH), 8.38 . AED, 40010, 2D, 839 (13, 2ED 12443 (my 2 $&,(m,
2 h: M+1l). Exanple 191 and Exanpl e
15%?’%@&1%?{;%{33?%% late XVII (25 nmg, 79 gnole),
pot assi um carbonate (17 ng, 123 nole), and et hyl

3@1;919%%@@&%%&% 188 wés?éﬂ’\ﬁ iﬂ_)ethﬂﬁ alid @acdirmethydocil@icrtid
r acetone._ £ rop ol ofr. m

o (e golo e Ol BT B R B i W«
arhys The doRiiea wadacidified|ps pedpite thef produot. MoeigdBS(M+IFhE-NMR
t 0 r j

i NS 58 Ffen, 7SPRLADERZE IS 1 BO BET 35 (PRASFA .
aCaED) oA St (s, 1ED; Gt (€1 250 4.96 © 1A T5(s 1%14&@@4%, 383D, 3.77
The £ | e pdentified. as the nono
L o %x%%%?gy%féﬁ %bhg?lw%iglqm‘( d6-DMBO : 11.7 (s,

111), 9.25 (d, 111), 8.5 (s, 1H), 7.95 (d, 113), 7.60

( %fﬂiﬂl@ﬂﬂ. Thé Prolitid wasldBlained frdfrafeadti¢maf ExAindle 186 With(etaipol and

113), 4.93 (a, .2H), 4.8 , 1 ( . e 1.
( gasepustydrogemeyiqride (ﬁfoli‘fs ‘%/%51%@%1?*. 4@%’%@“&% 83712,
Refsang,jen, 1420, 1EH37.63dniH), 147 (?.dmmzaahm £H)p 6.86 694105647 (4.
acetonitrile: t %4, | arQacebd -0 (AL 26h. B7a
S e 55 4 1 Tl ey WRLBRCRIA G, 28 o
Sea0TH), PODALZH), BY Le @CHNAS8iIdeHiDi fi ed as the bis adduct
Exanpl e 7
Synthesis of intermediate phenol XVII CEP 5108: To aluminum trichloride (1.2 g, 9
mmol) in 12 mL anhydrous dichloroethane was added 2 mlL ethanethiol followed by
methoxy derivative CEP 3371 (500 mg, 1.47 mmol). The mixture was stirred at 50°C for
A% h. The reaction was concentrated and stirred with 10 mll. 1N hydrochloric acid for



192B. NWMR (d6-DMSO: 8.3 (d, 111), 8.06 (s, 113), 7.96
(d, 111), 7.72 (d, 1H), 7.45 (dd, 1H), 7.27 (dd, 1H),
7.20 (br a,111), 6.95 (dd, 113), 5.6 (s, 211), 5.42
(s, 2H), 5.35(a, 211), 4.25 (s, 211), 4.18 (q, 211),
3.75 (q, 213), 1.2 (m 613). 2 ny; M5 (ESt+): 521 (M +
Na). Exanple 193. Prepared by the nethod descrl bed
for Exanple 192 from br onpacetonitrile:

(do; DVBO) uo Or
7 ghirty &nguﬁq) e7pr8 Has 1#%@‘.%% ?Eitgag Mé"fé %%&5 (stuo thidiford 483
11 1r)1 qhantitdtisle) of ikrey Solid, thephe@dl )\IMM(d%SMSéJ) P §s 14101%53 (s,

(s, F 1

A B, 5y P B TR 86, B o
t r e@t1ew), 6.8MdtLHUH)) 4.8 (2Bl 08Iy 3F)-dMS (68 B: 327 @+l 2.0 M
solution in tetrahydrofuran, 1.0 mml) and heated at

40C for 72 h. | nL water was then added and the )
s ol iiainpR 19MBSdIDAGER 92 (Rbehol infiveediate LI $B] Mg TQaEoke ) PaiAssium

t Q
Th é:lagygli?qtq QEL%DQQZ &%&?ﬁ) égg %tgﬁtbro%goggeta%ﬁﬁ gﬁ 0Qs 'ﬁﬂvf ﬁsJINIIEIE a.
anofBRlbd 0 1P e Sk betdne. qu debp oﬁNMmt},}u’lécpm@mdv Faggpd the m.lxture
ffected el | ¢ .
TSRS b i g o
11-Th ;wc9pr2dl(cd wefelstyarat@l eqplqyig ravyese pfyasg(QS pigh peﬂqyman;ze
( d, ch%f%;]é thg & i f éigmtgi'e'% z‘m%% 1@5@1ﬂ3&3§ceﬂc@cﬁ5 Tlﬁdirst product

06 ( 5
( melnt@l]yia); idegtiflpg. af the mpng § duqyﬁx %@ DIVFEO% 11.7
?‘35&, ﬁEX GO Omsctdwaﬁ moe(a,a;rmdr AP\, NED. TS HOH(m,
descrl for

(d@IDWSU)ﬂd 13D 3. stﬁgpzli%af 854s. 2%:5 (4292%)(%?1? 4?153%5 I}Ihﬁ?f: H) MS

7. (BsHda3s M Nay, m&nﬁ&dum& 1393 mt @ﬁdl(:ntmuumh-l)o% $5¢@2 (s,

1 ! A
A th?%mlezlaisr {0. h‘% @E-)ﬂueaace C hcé%% 16 gﬂ.éaﬂx ?E a%bfb%%%\jl( C8 4 6 by
( br156mm bl . T sdoondcproduprilutesl was igepjfiedipsthe bEgdquct ]j;@glp]e

pr elégﬁ e’%ﬁgﬁw‘gﬁ?’? ?;Eﬁ% ggkéil Zgﬂﬁg WZY@W) 745 (dd,

|
194H),NVR (64 SERVBOYbr s 1) 86-§5(dd 1E, 5.0 2D (31t Or %3% 20,

gyl + Na
St o g, e s e

6.10 (m 111), 5.4 (dd, 111) 53(dd 1H), 4.95 (s,

21 8kamfle Tod Sropiddly indmdilod dosciiBed or MEmpIES9P froBGTortubeiuitil:
| nt er nedi at e g}al I

t efV% (deddNFOR 1.1,1§5Z;:f @Zgg?ﬂafﬁ%@&n‘fﬁ ’799?&?1 17,58 (4. 1HD), 7.4

t etgnanhl 0o (ddeirn, M e iHy brds, pHYI4i85ds, Bﬁbmlﬂés @HI) M@fES +): 366
were conbined in 10 nmL tetrahydrofuran to which was
ad®dth. 1 nL water. The nixture was stirred in the

dark for

Example 194. Example 192 (10 mg, 24 pmol) in 10 mL dry tetrahydrofuran was treated
| with lithium borohydride (0.5 mL of a 2.0 M solution in tetrahydrofuran, 1.0 mmol) and
heated at 40°C for 72 h. 1 mL water was then added and the solution was concentrated.
The crude solid was taken up into { mL DMF and concentrated onto 600 mg silica. The

silica was applied to the top of a bed of silica and medium pressure liquid chromatography
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48 h. The m xture was concentrated onto 0.6 g silica
and applied to a bed of silica. Mediumpressure
l'iquid chronmat ography eluting with 5%

met hanol : di chl oronmet hane afforded 23 ng of a yellow
solid. NWR (d6 DVSO): 11.8 (s, 1H), 9.23 (d, 1H), 8.43
(s, 111), 7.92 (d, 1H), 7.55 (d, 111), 7.40 (dd, 1H),
7:25 (s, 1H), 7.22 (m 111), 6.95 (d, 111) 4.95 (d,
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ki@if 4()@214 )t ion, such as, for exanple, trk, VEGFR
PDG- M X, DLK, Tie-2, FLT-3, and CDK1-6.

Vari ous conpounds of
Example 197. Example 194 (63 mg, 153 pmol), dimethylamine (3 mL of a 40% solution

in water), and ammonium chloride (100 mg) were combined in N,N-dimethylformamide

and stirred at ambient temperature in a sealed tube for 5 d. The solution was concentrated

onto 0.6 g silica and applied to a bed of silica. Medium pressure liguid chromatography
employing a gradient from 5-10% methanol:dichloromethane afforded 60 mg of an orange
solid. NMR (ds-DMSO): 11.80 (s, 1H), 9.20 (4, 1H), 8.45 (s, 1H), 7.95 (4, 1H), 7.55 (4,
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t he present invention show enhanced pharnmaceutica
properties over those disclosed in the art and

i mproved pharnacoki netic properties in mammuals. The
compounds of the present invention show enhanced
pharmaceuti cal properties over those disclosed in the
art, including increased MK and DLK dual inhibition
activity, or increased VEG-R and Tie- 2 dual

inhibition actiyij . al ' '

phatHC AR HeEDC 7 5B P o BRRU A, 432 (020, 405 5. 239,
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for treating or preventing di seases and di sorders,

such as those disclosed herein, which conprises
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ki n@&gpleaoe Mhlcompoutd Wasprephied brtjecand prowfiue anBergleHay using
an absol ut iLre angi ogenesi s, the process
by‘Rﬂ?@ﬂn%%%£§%%3dmnﬁﬂf%%g&are formed. The npst potent
angi ogeni ¢ cytokine is vascular endothelial growh
faqhﬂ (VEGF) and there has been substantial research

into fﬁ devel opnent of VEGF VEGF receptor (VEGF;L
ant agon it wmpRadepf thy prespridaYeRonare ueell, Mgy plig, as therapeutic agents.
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de Ig@’mgge gpeunt of a compound of the present invention.

In an additional embodiment, the present invention provides a method for

.inhibiting trk kinase activity comprising providing a compound of the present invention in

an amount sufficient to result in effective inhibition. Particularly, inhibition of 7rk implies
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t he expression of specific nmediators that initiate a
cascade of events leading to the formation of new

m crovessel s. Anong t hese, VEG- (vascul ar endot hel i al
grow h factor), FG- (fibroblast growh factor) play a
pivotal role in the induction of neovascul arization in
solid tunors. These cytokines stinulate mgration and
proliferation of endothelial cells and induce

angi ogenesis in vivo. Recent data suggest an |ngortant
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a method for freating or preventing angiogenic disorders where VEGFR kinase activity

contributes to pathological conditions, the method comprising providing a compound of
the present invention in an amount sufficient to result in the vascular endothelial growth

factor receptor being contacted with an effective inhibitory amount of the compound.
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studies in well-docunented patients published to date
have denonstrated that JTD- nutation is strongly
associated with | eukocytosis and a poor prognosis. An
i nhi bitor conmpound of FLT3 tyrosine kinase have an
application in treatnment of |eukem a. The present

i nvention provides a nethod for treating disorders
characteri zed by responsiveness to FLT3 inhibition,
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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
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exanpl e, forns of cancer where M.Ks play a

pat hol ogical role as well as in neurologica

di sorders. In still other enbodi nents, the present

i nvention provides a nethod for treating disorders
characterized by the aberrant activity of trophic
factor responsive cells, the nethod conprising
providing a conpound of the present invention in an
anmount sufficient to result in the trophic factor
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Accordingly, the present invention provides a method for treating disorders characterized

by the aberrant aci:ivity of FGF responsive celis, the method comprising providing a
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popul ation. A variety of neurol ogical disorders are
characterized by neuronal cells which are dying,
injured, functionally conprom sed, undergoi ng axona
degeneration, at risk of- dying, etc. These

neur odegener ati ve di seases and di sorders include, but
are not limted to, Alzheiner's disease; notor neuron
di sorders (e.qg. anyotrophic | ateral sclerosis);
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find utjlit t r.eat imited to:
i n{RBMGRg © ﬁé?‘feﬁ?f}%ﬁm@é? FYHYS er a ’lﬁlg%%&sld?ul}: B'gémr%mt ato;
c amxﬁyeldgelnhut leokeadia, ehﬂmdmuéme!aOL@ﬂe*hmm agyie YopesYeg e
L"“‘Et e(rjéltg chtrgwn%lgﬁghog%q.?q& efi@mpound described herein,

I Sotrer armaceutically acceptabl e sal ts
Cher eofIp additiqnhlermbpdiwentrgietoresend CORPOYR Yo Ehipeagpent

thee So0 t%htés%@irﬁw(é qn,‘gﬁ g&ﬁ-ﬁ&d TRATAEBR Seihe ashds ﬁﬁdrpﬁdpmal cord

above. Furt I ments are dlrectedtoth of
t heotoenpensaid algebkave piiyingor eqapple, diseases associated thh ap0ptouc cell

death of the central and peripheral nervous system, inmune system and in inflammatory
diseases. ChAT cataiyzes the synthesis of the neurotransmitter acetylcholine, and it is
considered an enzymatic marker for a functional cholinergic neuron. A functional neuron
is-also capable of survival. Neuron survival is assayed by quantification of the specific

uptake and enzymatic conversion of a dye (e.g., calcein AM) by living neurons. The
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and stereoi somers or pharnaceutically acceptable salts
thereof, in the manufacture of a nedicanent for
treating and/ or preventing said conditions, disorders
and di-seases. The conpounds of the present invention
have i nportant functional pharnmacol ogical activities
which find utility in a variety of settings, including
both research and therapeutic arenas. For ease of
presentation, and in order not to limt the_. range of
ut idoinpoumds deseribadhartin mardleo FgATEL TR the dapimpng of discase states
chaf A%h& hafHane Eéflepréﬁér%ﬁ@n,t duiPasPhany BErcegOMPoOUNds of the
e

present d'nvéntion can general | y descri Rgd as g
f ol | ows Adgitionahgvitisidiments obthe Neninm i dirged ip jp §j5e! 2y compoun

Ef f £0li@Mel AL afd 405 LdisBihed B HRFmaB HttAIAdccdplablt B theof, in the
factor responsive cells . Inhibitjon o

“on of , . .
i nftfcatmeeltand/er e saianaf ary of &8 seniiinnsgisepsihing dsprgas giseribed
celbho@r gﬁ\ﬁl{&r aSsRGhaat: A diedtdl B yHRaKP6{ahd dodipaindy ésgibed ksgein,

E. Inhibition of devel pppgentally ogr a
AR A AR e b S e et

d et QuFhNaH fo Sredig akdidr pRcadtipg exid MnGERNS, diseririrt dngdis¢asesg .
VEGFR2 | nhi bitiagn MLK inhihiti . aMdSda MLK2
or M.K3Thq Cﬁﬁﬁpﬁ‘?“g? e pr'ﬁfﬁ"—xﬁe%o%gg% l%%ﬂ‘?%ﬁt E“P%‘n, '
NGph&inhdtidgidabattititibs wHidhpidoriljty &t 4 vaietyRR Sttings fcBiding §ph

or trk tyrasine Ki € phiieRie #eQé}. 19,38 in obdef £ o 10Akt the
thé“]‘?"ifi?‘}’c%‘f1 ﬁmgﬁuéﬁgggéufé{u\%l trophi ¢ fAactor . .

I e sqngnef uriditiesbi whichethege corapapnds carf bechagefpzsdthe aehdtgy 8t the
ca ! 2Blel S hEH iNSIHRE candR etraliyiRschibtd SYdllbgs:assays:
(1?mgﬁrﬁﬁ?g?k§%¥naf cordc%holrne acetyl transferase
("ChAT") assay; (2) cultured dorsal root ganglion

- (" DRG'") pAneuliRidxdrensinafc aseasy; (3) cul tured 83 basal
forebrain neuron (' BFN') ChAT activity assay.

I nhibition of inflammation- associated response can be
est abl i Bhed Bigsétiog tafuicicoindeniurgval ofudihinfycemapsive cells
("I'DO") nRNA assay. Inhibition of cell growth
associated with hyperproliferative states can be

det er mi®ed Mnhititensd inflagmatinn-agsasigted TePoe | | i nes of
interest, such as an AT2 line in the case of prostate
cancer. Inhibition of devel opnental ]l roqr amed

not onedf-on dihitipnofeell grewth assed “’fﬂi‘l}‘lggﬂ’r‘%g rfyye states
enbryoni ¢ chick somati c notoneurons, which cells
undergo. naturally_qccurri deat h be nic
R i S
naturally occurring cell death as nedi ated by the
conpounds, di scl osed herein. The.Lohibifd0n,Qkamole VEGFR
enzynat dl&‘blgg'i.‘ ?&FP?’(}“%?/&I %’Iety%ag-rgﬁgﬁt%%@h%f&tng’eo resent

i Nitmivitdon e.g.AMEGFR2 inhibition), MLK inhibition (e.g., MLK1, MLK2 or MLK3

inhibition), PDGFR kinase inhibition, NGF-stimulated #r% phosphorylation, PKC

inhibition, or #rk tyrosine kinase inhibition assays. Effect on the function and/or survival of

trophic factor responsive cells, e.g., cells of a neuronal lineage, can be established using
any of the following assays: (1) cultured spinal cord choline acetyltransferase (“ChAT™)
assay; (2) cultured dorsal root ganglion (“DRG”) neurite extension assay; (3) cultured
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be determ ned using; for exanple, the follow ng
assays: VEGFR I nhibition Assay MK |Inhibition Assay
PKC Activity Inhibition Assay trkA Tyrosi ne Ki nase
Activity Inhibition Assay Tie-2 Inhibition Assay
CDK1-6 Inhibition Assay Inhibition of NG stinulated
trk phosphorylation in a whole cell -preparation
Pl atel et Derived G owth Factor Receptor (PDG-R)
1ol Kk BRuARSA (ABiALS BhAP bty Bbay? S@ fork &t HiaBYI G
used I'n connection wth the present invention are_set
f orasivchied woponsivay basstablided psinee drielcamise 2drdorygragsed dﬁﬁe)
con Dikioa L4 rélit& el v Stdte@can be
KL 2ol 20 e e i

I nhTbitio i ne Kinase Activity Sel ected
condetrumitks! by fmepdweing the geavith pfopl s Ghinjpess sych sy B ogpme 1n the

th ecia%e R Rokthik Yant &, iiHHitdniof dé@%pﬁ&ﬁﬂﬁ%f@ﬁﬂﬁédt%tﬁﬁuon death can
bacul'ovirus-expressed human trkA cytopl asm.c dq[ml ge 0
usibegssaned (EPBIRINg £BEYOBiS SRIGK Al BUPHHERS ALl S Ssage

( A%Flkﬁ? ok deatitbeen BB 0802y 8@nd AR ailimnalyAk6hibition of
Brietly, the 96-well m crotl_terbpl ate was, osgts%ghwre;nh
sulsgernatelly greuing sl et BeriaRe PR R ER RS SRoP i hase C

yl 1 gl ut sdehitmgorortehamatie idsiey byké amponmk of the prRkos| inventaen can
at, EMBO J., .11. 559- §67 J]?%V%} asdz0011 bi tion studies

we 16 SRS HeiRg: f97 XERP's Hed@IM 8 8558 %ir es cont ai ni ng 50

MM HepesEGRRImRibdiondBdMyATP, 10 nM MuCl 2, 0. 1% BSA, 2%
DVSO, W riéiggsAé:Soycentrati ons of inhibitor. The
reactio AT 8ted by addition of 84 trkA kinase
and al | @ dctivity prhdlgbedadseyy 15 mi nutes at 37C. An

anti bo%M@ros&@%mpmmﬁmiw%wwas then added,

fol | oned a secondary énzyne-conjugated antibody,
al kal i ndeghdhien 2558~ | abel | ed goat anti-nouse 1gG

( Bi 0- Raghk1-& uRsdn Adsdyy of the bound enzynme was
nmeasured via an_anplified del%e%i gan SYSt.em  n oreparation
(G bco-Igbifion of NEF-sfiplesfe HophigsRRamaigi iy BIOY 5 PrREaF1E

Si gnoi dRle1ElaRavERSRetSEc(Y Redepbt @DSIFBpahibdguatsion i n
GraphPad Prism The concent.rat | - | ;509
ConCbi o geon plasgn BRCHY) tt‘*;?’g‘lidgg ofifioh Gkt ﬁgé%“@_ ‘_“58‘@’“
" | gpattforth below. They are not intended, nor are they to be construed, as limiting the

scope of the disclosure.

Inhibition of trRA Tyrosine Kinase- Activity

Selected compounds of the present invention were tested for their abiiity 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 microfiter plate was coated with substrate solution
(recombinant human phospholipase C- y1/glutathione S-transferase fusion protein (Rotin
et al., EMBO J., 11: 559-567, 1992). Inhibition studies were performed in 100 i assay
mixtures containing 50 mM Hepes, pH 7.4, 40pM ATP, 10 mM MnClp, 0.1% BSA, 2%

DMSO0, and various concentrations of inhibitor. The reaction was injtiated by addition of
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85 I nhibition of Vascul ar Endothelial G owh Factor
Receptor Kinase Activity Selected conpounds of the
present invention were exam ned for their inhibitory
effects on the kinase activity of

bacul ovi rus- expressed VEGF receptor (human fl k-1,
KDR, VEGFR2) ki nase domai n using the procedure
descri bed for the trkA ki nase ELI SA assay descri bed
above. The ki nase reaction m xture, consisting of 50
MVl tHigyiisase il allowkd to AfbcgeklifoX TR mink@es Al 7R G antiboofe BSA,

2% and | OUS, CO n ' [l VMl oY) .

Cr AR (B R ERRERT ARl 303 o Bonad b Riuptes
wasnébtdiechikalive phbephatpedaicliohgoakastaionwled (Big-Rafb dbe activisy of
15 jin | by ibf-BRiuCt
wed e unfhpyils s kG Ao R BRI AL R IR
antinlobitiyn datgBteye analyzerkusingdiersigsuesifal dpse-tanopifd ¥arisgle slope) equation
ant.j ta%%)(p Ay 1€d invankibieedyFkinase activity is
ph&%p rj%g?g%egﬁggﬁ%%g%ﬁggﬁgkgi. The activity of the ¢
boutfdrredto garECsmas measured via an anplified detection
system (G bco-BRL). Inhibition data were anal yzed

using the signoidal dose-response (variable sl ope)
equation in GaphPad Prism Inhibition of M xed

Li neage Kinase-1 Activity The Idnase activity of MK1

was assessed using the MIlipore Miltiscreen TCA
“in-plate” format as described for protein kinase C
(Pitt & Lee, J. Bionol. Screening,,!-. 47-51, 1996).

Briefly, each 50-1 assay m xture contained 20 mM
Hepes, pH 7.0, 1 nM EGIA, 10 mM MgCl 2, 1 nmM DTT, 25
nmM 0- gl ycer ophosphate, 60 pM ATP, 0.25 gCG [i'-

32P] ATP, 0.1% BSA, 500 g/m myelin basic protein (UB
#13-104)., 2% DMSO, 1 M of test conpound, and 1 ug/mn
of bacul oviral GST-MKI 1n. Sanples were incubated for
15 mn at 37C. The reaction was stopped by adding ice
cold 50% TCA and the proteins were allowed to
precipitate for 30 mn at 4C. The plates were then
washed with ice cold 25% TCA. Superm x scintillation
cocktail was added, and the plates were allowed to
equilibrate for 1-2 hours prior to counting using the
Wal | ace M croBeta 1450 PLUS scintillation counter.
Dual Leuci ne Zi pper Bearing Kinase Assay Conpounds
were -tested for their ability to inhibit the kinase
activity of reconbi nant bacul oviral human DLK
containing the kinase donmain and |eucine zipper.



86 Activity was neasured in 384-well FluoroNunc Pl ates
(Cat #460372) using a tinme-resolved fluorescence

readout (PerkinEl mer Application Note 1234-968).

Plates were coated with 30 | of the protein substrate
I vIKK7 (Merritt et al. 1999) at a concentration of 20
sg/m in Tris buffeSedsaline (TBS). Each 30 pl assay
contai ned 20 mM MOPS (pH 7.2), 15mM I\/gCI 2, 0.1 nM Na3

0. TS et e A oo LR HEETARAEARATLP,

start ecBeIn;tedI trmpaukdis of thaprofentlivangpmivere %Iﬂﬂ@ﬂ)ﬁ«ﬂ@fzﬂhﬂﬂm
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Waggag 500 at ase afzgwﬁy’of ﬁﬁ%{%vm L) rg&gtg Gﬁ?@@%%\&%\fﬁ i,

or “eacn conpou [ ates were
I nKﬂH@aNEGFm) kBiAE doorin3singtha prasedurcdserribprfor eatsd Sinase ELISA

J) E ecges %cc{ abovea%tlz an%g %g%%’]q;%éw tl.:-om—ﬁmﬂ RF MH(%%SS pH 74,

duSing Europr um ant i - phosphot hr éoni ne
( V\m Wﬁmmm P 180BIA, AT DVISOn m@;@wwnpasyauons of
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l\/l an Aiplifi¢cadeiectidd.systehin (Fiba@-BRIuInhikition daip @}reqe@pagmql] usm_g the

(198BS ik GhOBRABI BaREn Adbapiil e M7 and

rate
10195 10202. Tie-2 Tyrosine Kinase Assay Conpounds

"Vefnﬁ:btnt‘i‘o%to?%iéafhﬁ ngé kidbl-4 KEtvilyo 1 nhi bit the knase

activit reconbi nant bacul ovi r.al n | 6 Ti

cyt opl ﬁ?rhﬁasﬂm%ofd@lﬁ]gwﬁs 35357ef Peiag i ‘E)Pfgg?"rf Pf}é’ USEPRIATCA

d e&@plla?efdmﬁms dekdsided ?ﬂfﬁﬁteﬁﬂnﬁﬁse et(m &m&a) BiohcBSéreehy, 1:
ate format. was us or n eeni

18 1980 Sy cacha s PRy S R B gl 0. 1 mbv

S lﬂtgi‘zﬁ 10 iMMgCBCT AR 25828 B gbﬁéﬁﬁldﬁﬁha&% pel ATPOD.2S ACE [v-

Bi ndi n late (Cat # 3703 0
, N{T-&Fl 355/599 ugf(a%gltyﬁlgtt@% B%"lﬁ“? @ﬁ%ﬁ‘%i@%%@ﬂ{s% 1 pMof
h %@Ebn%ﬁnd, RlaG @%/nﬂ%ﬂ)hdﬁlcﬁiral GHT-MLE9Q?)Sainfles were incubated for 15
Tris-buffered The Tie2 actjvit

moeis eﬁ@'ac i ?ﬁes@smon'a\g?gasm# byeddasice epif 2% o ah i ppoteins

H%D Ebi 6 1p1ta‘1‘t9 f%é’%ﬁa at 4€C, @ﬂe%%er&h&%d@h@@ath ice cold
. 0. 05% BSA gnd 200 ng/m Hi s6-Tie2co. For |C5

d @58 TR aTupermix scinliatien saskisil s addedyfnd the plgies a'ﬁ%awed to
: S%L\éiﬁb&dé Forl1 2 h%@rs %ﬁbﬂ to SmtiAY ushlpdhe Walde MErpbad BS0PCES #

and with
scintillation counter.

Dual Leucine Zipper Bearing Kinase Assay

Compounds were tested for their ability to inhibit the kinase activity of

recombinant baculoviral human DLK, containing the kinase domain and leucine zipper.
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vol unes doubl ed. A 10-point dose response curve was
generated for each conpound. The Kkinase reaction was

all onwed to proceed at 37C for 20 mnutes. The

detection anti body, 87 N1 Eu anti-phosphotyrosine

(PT66) anti body (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 gl of enhancenent solution (Wal'l ac #1244-105) was
adgedvigiehs indesurelimp f-wrallsFupeniitng platgs (Card0373Hpsing a ime-resolved

fluorescence £ har 4 wi
L GoER RS AL 120 Ao
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anghdP ARE, C-Fof¥Csh deiihatiuna, WTe- -pbinn&eéirespmwwsr@ whegenerated
g|s zg%mc[)@mﬁ]g ﬁgfafgy"%\ggflg pﬂ%\ﬁg}tﬁg 3%£ %}rbé I]T&%L‘tﬁs Agllﬁ BTG TC&CU.OIIS
I\/blg Hﬂ!’% gix the Midm&)ﬁﬂfﬁ 00 IEQ\/IJEDTﬁDaRtﬂdchNas dctepted\l.ls;na H-ﬁroggxn%labeled
ur gess,
(1owbprogiprasiiar (&P AURISE Hyiar PR EIRRSAM TR Folovine
Of o(rJHﬁ Gl sept o0l bﬂﬁmméntedh&®MilaCWﬁ%@5) ‘é(@ afiflpd and
finity bin | e f or
A e
Fo F¥kuRt sifg O nmtambla@muorescepw@agmodqxh@e g Rpadess
lgtoﬁﬁ\g Dk %EX%%H)I 1% ngnﬁ%%%%n%odeﬁgﬂoﬂj Shigkig6h BYa \ﬂdﬁi{nalyzed

e contact of the activ eﬁt
Wi tbing CoepliRg@ PRISM. Ssctlso it 5o Mirth M- ARSh 8- b, X
su Qﬁaeﬁc%mm Tlhﬁ BC ml’trﬂg %{@hr@%&ﬁgﬁﬂsa Di_l{ﬁjhﬁﬁbs lMZKIﬂIWld not

cofvent I-ona ans avai | abl r e i'n conjunction
wi MERhasSubseraist -CHplsChegr $ et 01331 %%?%dl vi dual

t her,apeutic agents or in conbination with other

t her apeutic agents such as, for exanple, anal gesics.
ThdlecohstingEings %ﬁ@’present invention are preferably
adm ni Sdc@i[ﬁdnds M&r&t&h&lﬂéﬁr&hﬁn abiiey tp indfitiethe kivese agtyiinels f or

the treat R Lifig 2 HBSAHEHBEE the
heFSPRP Y ac}ﬂﬁf% Wmm%hﬁgégﬁgﬁﬁreo d§&&qg5§%%eutl i

ef BRI describebiontrks fdngbles ¢ ebdiPPe)- dettdrvallplate ﬁgyna[t use:!l thr

g; glfneﬂg pg}gtesc% ﬁ%@%&%ogﬁge ﬂﬁogiﬂﬁ% ?%dsﬁﬁibéht& Féraingle tppint
screening, each barcoded 384-well Costar High Binding plate ( at # 3703) was coated
with 50 pl/well of 10 pig/ml substrate solution (recombinant human GST- PLC-y; Rotin er
al., 1992) in Tris-buffered saline (TBS). The Tie2 activity was measured in 50-nl assay
mixtures containing 50 mM HEPES (pH 7.2), 40 M ATP, 10 mM MnCl, 2.5% DMSO,
0.05% BSA, and 200 ng/ml Hisg-Tie2cp. ForICso determinations, the assays were yun as

described above but in 96-well Costar High Binding plates (Cat # 3703) and with the

volumes doubled. A 10-point dose response curve was generated for each compound. The

Kinase reaction was allowed to proceed at 37°C for 20 minutes. The detection antibody,
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effective dose wll vary dependi ng upon a nunber of
factors, including the type and extent of progression
of the disease or disorder, the overall health status
of the particular patient, the relative biologica
efficacy of the conpound sel ected, the fornul ati on of
the active agent with appropriate excipients, and the
route of adninistration Typically, the 88 conpounds

m n t ered at
ar A I Rl 2 ode (PRU B3GR CHRb A1 Mkl hdfled at 1:2000
. aciterdid blo@klmfﬁﬁta%jm i B fgeith 39396 Twerm28K6BS T Adter one-hour
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t he pr esent | nventl on_may. at.e |
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exci pl1 ents are sel ect asi s {

Cout o OF At AITeY BRIBH ST SEARRE o LeRee Fyeo .

practi gg,ssassgescri bed, for exanple, in Rem ngton: The
Science and Practice of Pharmacy, 20th ed.; Cennaro,
A. R, Ed.; Lippincott WIlliams & WIKi ns:
PhDbsadehmiiFoamulafion 2000. The conpositions may be

for mul | 'S Y i
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Tostiniviecked by s s ot ETbeActFAESI g0
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A therapeutically effectwe amount can be readily determined by the attending
diagnostician, as one skilled in the art, by the use of conventional techniques. The
effective dose will vary depending upon a number of factors, including the type and extent
of progression of the disease or disorder, the overall health status of the particular patient,
the relative biological efficacy of the compound selected, the formulation of the active

agent with appropriate excipients, and the route of administration. Typically, the
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transdermal neans; transnucosal neans, including
rectal, vaginal, sublingual and buccal routes;
opht hal m ¢ nmeans; or inhalation neans. Preferably the
- conpositions are prepared for oral adm nistration,
particularly in the formof tablets, capsules or
syrups; for parenteral adm nistration, particularly
in the formof liquid solutions, suspensions or
emul sions; for intranasal admnistration, particularly
i N ¢Afohk e admipioEe kSowtrapaizs Brapsith a grdeabnessr sntil e
for topical ,adnm nistration, such as creans, ointnents,
sol dpeirgghidiect sagUVERsi ons aer osol s, powders and the .
like. 8%yhed e fngddrd finsiboat 0.Brmg/kgte abab] Wrg/kgsif bpdy, weight
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R T
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B L e e i

Oi |exciplenip e silairs pn tholbasis afitles, chesen fostef admigisirayge and standard

el i XIS oo iRt TP AL knd
i e e

or wat er or_ ot her sulﬁaq%g Tine:
velftrabrize bgthommcy 28" eds e ofiriRe §r SPRIGRT YHET iy ons
co 'ﬁhﬁﬁ%ﬂp@lﬁ!’yzﬁ Q@dﬂ.o AL ccﬁﬁgﬁ)@sﬁibf(ﬁﬁay&ﬁd ¢dimaktes W doated] amd/sr, delay the
suspen ents, emulsifyin

I'ng a agent di | uen
et A S R e, SR Tkt s
Pr §S@HRbhsY €6ch cIRBIECDASH, bif efadadayieat sonfveitions may utilize, for
adm ni st er ed enteral |y, . Tk I ' .
G b ol TS ANl e
st golyolyetletopiyosireiylenn sopobymerss erasnsnlid assemigglitpRiymenc
carriq&sh%@c%; gmpixtures of al cohols and wat er,
bufPEPEH R8I *and the 1ike. Nonaqueous sol vents
i ncl udeThd combasftionsest by preowpd for admimistERSORPY AR gReans; REfenteral
pol e%{i;,] )chgﬁ]iﬁ ﬁgé(féﬁ&é,i in@irhReulZnD s@RuttRGe rdlitks topichlxir
fatty acids &h fatty acid esters, and th l.i ke d buccal
Ot Heansdemehoeass: transEACsBlmeiiE é‘lFl”idW&I“fﬂfE Al @g‘g"‘g’rsfl%{ﬂ‘ﬁ'éar]wf‘% ;

S UGH1ES ophiMEHiONHRE; QP ¥ SRt dnth@8€ ; Préferatilp thic Corageiibes, arspreprred

as sodiumchloride; fluid gg@ négri nt &§¢£§QL%h§£S;

el denordagrpiisirasion. parisHatsin tefem o Wit FRPESR Y & T he

I elp8RRraPlintidd@raddil pat€eularly in the form of liquid solutions, suspensions or
emulsions; for intranasal administration, particularly in the form of powders, rasal drops,
or aerosols; or for topical administration, such as creams, ointments, solutions,

suspensions aerosols, powders and the like.
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conmpounds, such as al um num nonost earate, and vari ous
co-polyners; antibacterial agents, such as

chl orobut anol, or phenol; buffers, and the |ike. The
parenteral preparations can be enclosed in ampul es,
di sposabl e syringes or nultiple dose vials. O her
potentially wuseful parenteral delivery systens for
the active conpounds include ethyl ene- vinyI acetate

copol ymer particles, osnotic nt g .
oF st oorsR priss e T (et A POCR T e RS R e e
of 3HDAnRiSdE 8lh&P of HE FinaRink QliloeHad: filas sicb ps starthabratiiabore:;
whi ch i nclude such_ne

i s THbye e B G B SRES P IR o s

------

and deoxychol at e, sol ytions .
et blori e gl P b S s g gty
t 0 0P @avRRRE :ig@ﬂs subllﬂ by ;&pﬁﬂink yr.chéror flavbrirts Glapsuleomay eoplainghy of
use are jn

Ty fhecirr? 98{%%%6% oo gt Saken R EGATY AR (35 camduch
pefaﬁ @bcﬂyeutm&ené g;m:ll i The selideraldosagt fohoinay hqyg{:%]@gq of e, shellac,
e nﬁf ?}t?’v Iaﬁ%ltsag éln{d pr%pn‘t%hor%tukag BEi 2in tg{ri?ng Bfr zﬁ@éou@& 011%« suspensmns
a gabfidnngmalgiont syrepscdizis etcr, QURBHISPEESS ""ﬁﬂldﬁt uHe for

su réc%rk:)slnﬁar) O ith FHE P %Eﬁgﬁitabﬁ%@k $tibRtis@ Busaiuid@reparations

as discrete patches, as in a reservai

peibepettate e et e L R

Syﬁéﬁa Slueds, g@éefeh?ﬁg%@ﬁﬁ/@ﬁﬂlg‘l&eﬂté( Bfes aﬁd/p‘:’éﬁmanves
For ations buccal adm nj stration

exanpl eTHBGQ'BPP@‘é‘gnsdPaYﬁé?ﬂe prpiais elgﬁ e (Ji){ ﬁa‘rﬁmgcgﬁhca]
fl POLEAE Rfdefta%or xﬁjdétbblaﬁsesmﬂlfd@,ﬁ'& Qim@eacrik, aqrafnds solubi@ys, or

exci pi ents such o cho ate
suftsagTEny oﬁq"?"@%'faé’flerg oar%gglr g%‘?%?%?% er;d media,

pr e&aﬁ& Kick. ABnaquisvut salase mﬁqdp dswllot;ran@slycqla, sush gs athisheleand
baS [ { aci adidGsted] EnBhe
oS ey R B e :

Inthe art wl
aphk@@thﬂreqmmmmcauéen@d@fﬂﬂéémg YHEctamy SYR2F at i ons  of

t hﬁ c{?&)&gr%@hcehmgﬁnfsbtgﬁ\ic Q%eﬁtspsﬁﬁésg&ﬁurhthbh@hﬂmﬂfandtdﬁ&lent

abo herefore und f %tﬁ tctwe
tmlewsh%ely@eb@ replenithersgaspith HRigh CaniFPiyEs e © At | on
. gﬂyomgmg asﬁ&ﬂ 4 %ﬂmuﬁfrr&hﬁb:\ﬁdsﬁﬁat&ham v?&usmlfmm rktipacterial
escri pe ereln, and the e of, t | e
e R N R S i S
C OgE Bt1GEd iTakpllbsdibposiRie 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 2 gel to be applied

intranasaily. Formulations for topical use are in the form of an cintment, cream, or gel.
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Al NBi 5B2 NQR6 I R2 wherein: ring A together
with the carbon atons to which it is attached, is a
phenylene ring in which from1l to 3 carbon atons may
be replaced by nitrogen atons;” A and A2 are

i ndependently selected fromH H, and a group wherein
A" and A2 together forma noiety selected from=0; B
and B2 are independently selected fromH, H and a
group wherein B 1 and B2 together_ form %$ |
s eTopicaly thesofermuinclpiec e s4ch 4% peolauay Lnoli, ye le‘ﬂ‘@

pal I I‘é &g HeirBomARHoR2add@shdt arr@mul@fyuil@géﬂt @tich as
B HﬁYf sﬁbsf?tﬁ?ed al kyl ,_ wherein s

s u lggdlqnti i}gﬁi silfate cor aggling @e@t{ﬁugéasmacgpta ons suriltable for
S laliethl {8k O SODRBGen el =OhSR2CRes, 8GR %lsr;rvmr or

optionally substituted

, Al
OBt ot e e B AT oGOl e st SRR pYsion-te
0P| Hon@htRas fok bicesl a&)ﬂﬁis@ﬂiok yilcludayfor expinple h:aéngeys or pasulles

substit ut ed heteroc wher ei n [

S B e AR & PG T 1D BSUREE ae e Rl Gencs suct
se Eﬁt@&?dlzdiag@ mbﬁpﬂammuitgbmuhsmltadmfwbmmmre pr@fpt;:ﬂbwa%;"yd as
substitute CH2A ENRGER2 Tud
q W@NWS@&XGSM & %fo?fd gaés&&rp%eg S onal Subst U eﬂiﬁg nees
ar ealisyleeet 0 t hree R10 groups; 92 R26 is selected fromH

and opt Aﬁﬂ&l '51)6{1&1‘{9 %{ela}t%ﬁsﬂ) AL nunfA&Es SAdRife@iobs and variations

opt i onal ituents are one to_ three RIO ?r@ﬁgéf
R2of ramnreaeun@n@oreza@ppswhle Byjightiiha apoecdrashingy Ifp €and
0P RRRo Yat WiRS the tdp8 6F 1R dpidndeDElaitin OBE i’:’n@énnm nliy Helpecticed

nitrogen to which they are attaﬁ ed for

0 pplil‘zgtfcpaqe |ﬂyn g{ﬁyggﬁ?w gasclﬂgfl E?I%y%l Sﬁgﬂe 0 mventmn isintended

to encompass all such variations.
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said optional substituents are one to three R10
groups; at least one of R3, R4, R5, and R6 is selected
fromOR14; C(=0 R22; CH=NR26; NR'C(=0) R20;
NR' C(=0) OR15; OC(=0 R20; OC(=0 NR'R20;
O (al kyl ene) - R24; Z' - (al kyl ene)-R23, wherein Z' is
sel ect ed from COZ 02C, C(=0, NR', NR'C(=0, and
NRllC{ O)O ﬁl&@%&p@?%fz (al kyI ene) - R23, wherein
Z2 is selecte C(=ONR', NR'C(=0,
NR1L' C(=O)NR', OC(=ONR11, NRt1C(=O O wherein said
al kyl ene groups are optionally,substituted with one
to three RLO groups; the othe R3 R4, R5, or R6
noi eti es can be sel ect eda ndeﬁendnhtly fromH RIO,
optionally substituted alLky? optignally substituted
al kenyl, and opti ogal | WSulystitutBed al kynyl, wherein
sai d optional subisituents % one to fRhree RI10
groups; Qis selectgd ‘ substituted
Cl. 2 al kyl ene, wher bstituents are
: gurfrom al kyl ,
cycl oal kyl splrodycloalk , aryl, heteroaryl,
heterocycloalkyl arylal kogy, F, A, Br, I, CN CF3,
NR27AR27B, N2, OR25, OCF3, —O =NR25, =N- OR25,
=N- N(R25) 2, OC(=0O R2s OC(=0) NHR11l, O Si (R16)4,
0-tetrahydropyranyl, ethylene oxide, NRL6C(=0 R25,
NR 6CO2R25, NR 6C(=0) NR27AR276 NHC(=NH) NH2,
QF'%BR? 2R25, S(O yR25, C2R25, (=0 NR27AR27B,

= 5 CH20R25, (CH2) POR25, CH=NNR27AR27B,
CH=ENGRES A tepethiRABith lﬁ}dafﬂNH@H(nMP&N]mt is attached, is a phenylene

ﬁfyn%ﬁ'\'&?z R GE Rt &1 D UER SRy TRy e 1P By Tipgen stoms
rmnosga: AP dR 1h§eﬁeﬁ8’e§ﬂ?r§g§&teh Yro8l HNBF atd$ Blosh mihet@sl A" and

is rep aced H, arkyl, al kyl car bonyl 6xy, or
aI koxy; A’ together form a moiety selected from =0;

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

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

R% is selected from optionally substituted alkyl, optionaily substituted aryl,
OR®, NR*R¥, (CH,),NR*R%, and O(CH,),NR*R*’, wherein said

optional substituents are one to three R groups;
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R11 is selected fromH and optionally substituted

al kyl, wherein said optional substituents are one to
three R10 groups; R12 is selected fromoptionally
substituted al kyl, optionally substituted aryl, and
optionally substituted heteroaryl, wherein said
optional substituents are one to three R10 groups;

R13 i 1%2“1@%1&%@& N8 }Pﬁn@ébt%hl'i‘?s%hﬂteﬂfatﬂ%ﬂ WhGem&aRVPhional

of the hydroxyl noeity ‘from'he carboxyl group
t her-eof ; R-ﬂ.lbsmtseInpmemmalt¢ shrsvl&stgr@unsed het eroaryl,

wh a I

o oo AR R R n G Biereiai Bl a fein P g fghally®
wher ei n sajMs@piddnal, oilt!@%"e&hdrhkﬁfhttﬁe hitro@B@to Which Megare
R10 groups; R16 is H or R17 is selected from

opt i onal | yatiaghssk fOﬂGtaéd)PHPIP@} y, subgsttites Aptexpcyelpalkyl whegin

I t 1 I
Subst i t ot R baf BRI B8 SIBIEIOR Kl iy POEC
het erg¢assl @&IhdﬁR:‘ RWH@[ md‘lR(Salsdleaﬁdi lﬁonad)R s gpsOIR%aent s
are one to_threeg, Rl roupss .R C m H,
opti onal | yC%IuH&%?atNé)'é =4 N&;?ﬁ:d @éﬁl@@ﬁﬁgﬁ{?ut ed
aryl, opt Bt ht B a_ 120
su%st it 5t Ied@éll(?)}q P (Hﬂ(ﬁ%ng)e{{l o%a %ﬂ)(/yl &25 [ tnﬂj%éééénz s
het er ocycl se&lcteﬂlfrom,ﬁ?ébe()ﬁﬂ,ﬁFd)) Nﬁf , DiRA C(§@b,§tn|dt uents

are one t hr 0 he se fro

opti onal | é ztﬁ)ﬁi’ta@g @ifjgll%{}%?ﬁ%g ky&%’le %remglls
substi t ut edjechatRiR ey StOR! &KoY Nm't‘cem)l NR"'C(=0)NR",
substituted het ero ryI erei'n said opti onal

subst i t uerPEEDRRANRICHHI®L R10 groups; R20 is

ubst i tuted - heVby B o B RR bt B Rl RAAR i

cycl oal kyl , andor@nbrﬂﬁeakl“ygm@spst ituted
het er ocycl oag H%/ BSV\/ner «ein said optional substituents
e

are tbaethepRi, RER drQietins can he pelectedsindapenderly fromg H.
H opti 0”61%""}’0&169&1%); SHsBake 4, otihAIRP @bk Ntuted alkenyl, and

substitute

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, C, Br, I, CN, CF3, NR7*R*"® NO,,
OR%, OCF;, =0, =NR*, =N-OR?, =N-N(R*),, OC(=0)R%,
OC(=0)NHR", O-Si(R'%),, O-tetrahydropyranyl, ethylene oxide,
NR'’C(=0)R%, NR'*CO,R?, NR'*C(=0)NR*"*R*"®,
NHC(=NH)NH,, NR'*S(0),R?, S(0),R*, CO,R”,
C(=0)NR**R?®, C(=0)R*, CH,OR?, (CH,),0R%,
CH=NNR?R*E, CH=NOR®, CH=NR”,
CH=NNHCH(N=NH)NH,, S(=0),NR**R?’®, P(=0)(OR**);, OR",
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al kenyl, optionally substituted al kynyl, optionally
substituted aryl, optionally substituted arylal kyl,
optionally substituted heteroaryl, optionally
substituted cycl oal kyl, and optionally substituted
het erocycl oal kyl , wherein said optional substituents
are one to three R10 groups; R22 is selected from

optional |y, Leﬁgshas% 8L ereﬁ{‘éjacﬁﬁ?dg‘aﬁgltérb{ up of the

substltute teroaryl, ereln sa
subst i t uenhenaaecharide isanddperdenRy @ithgrumaysstituRaBor is replaced

sel ected fr tional ly substituted al kenyl,

opt i onal | yP¥% O@b@? ]tﬁlﬁl(@{?a%gf‘ﬁ%i}lor agﬁffﬁ’onal ly

substrt w @dbctddrom HPhhPHRonXI1E yﬂﬁﬁﬂutaataﬂ@kzl heh&e@aal optional
optionally substituted cycloal kyl, opti onal | y

subst i t ut enibstifuends sy datiiked R @Foups; O CH2) pORrR21,

( w)g%ﬁfgﬁomg%ﬂ?ﬁﬁ%@éd R@% EEF @fa&}zéubsmuted aryl,

NR18C( =O) Nn@bp}idnal ({ sebEitGleORER roas(I RV BreMGRLBoptidnHOR2 1,
NR18C( NRlSLN R18) 2, NHCN, CO\B].SQ?].S CO2R 8,

GW@W@HGME@ROW and C(=0) R18,
Wher eRna is ﬁl@' %écﬁ.[%t of Cnltr‘goé& ?ﬂé{etﬂé renfdval ?f@e h?dlro%letﬁoeity

R10 groups, rom optiona
substit ut etblomltﬂxeewayboxyd)gtdupnhﬂrbqf substituted aryl,

opt | bsti t.ut.ed t l, ti l . .
oD e R R R RSh 5 e B By
het er ocycl Qalik Yiiree &M or % Q(CH2) pOR21, (CH2) POR21,
SR19, SORL7, SO2R18, %\I 8)2, CHOH(CH2) pN(R') 2,

NR18CR B mgma][iﬂsmg@(tﬁf@ al]@ﬂlw)@em sa{uRD8IGRbgituents is one

R 8)N(R 8) 2, NHCN, O N(R18) 2,
C( O)NR27EE§‘% g(%) ) O)NR18C(OR123 (FL8)
O)Rdmmlarh 1(:( =0) NR' 1(a| kyl ene) NR27AR27B CCRRIS,

=0 N(R18) 2, NR18C(=0) OR17 =O NR 1R 8 and
C(= O)R:%" @M@@éﬁ@%ﬁﬂ%ﬁ‘ﬂéé alisxt, pgt(a@rﬂllg Sblb?élt'éiﬁfg erl
to three %11391011%? ’ﬁul[%%ghelte% ﬁ %ﬁ%ﬂaggsﬁ%#l;tuted cycloalkyl,

het eroaryl ;" CyC
and opt1onally substituted heterocycloalkyl, wherein said optional

substituents are one to three R'® groups;

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

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

R? is selected from optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted cycloalkyl, and optionally
substituted heterocycloalkyl, wherein said optional substituents are

one to three R'® groups;
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95 R26 is selected fromoptionally substituted
cycl oal kyl and optionally substituted

het er ocycl oal kyl , wherein said optional substituents
are one to three R10 groups; R27A and R27B are each
i ndependently selected fromH and al kyl, or together
with the nitrogen to which they are attached form an

opt i ogRl;{ %iebc%&%$ﬂ1t}yto‘§ﬁoﬁhqﬁ%ﬁﬁﬁﬁﬂe@ﬁikl§'y IOPch@ryeswstﬁaeai

opt i onal stituent's are ected from al kyl,
and het er cdksnly], o@ﬁ&nalbr aubstltmedlallgynslu bptidnally eulbstltuted aryl

Lal kyl, wh '

fo oo orogr BB R to R AR onbiT s tiEues Bererherh
1, 2, 3, ad}ﬂloﬁauy %Hsﬁtu'td&lct%ﬁaﬂ@ﬂtah& Ag r@gy @dbsfumea 0, 1
and 2 and ™ provided that: i s =0; B2

are i ndepdretispeyicjoatksds Wh}HemcSﬂldBﬁpth@Z sybyHbianés Qré opgfanhree

=0; ring A,ioS (pugnylene Qis CHRa; and one of R2 or
Ra is H and eRePdther is optionally substituted W V

W \R# jpgel ol fedih 0W1bﬁal@mhb§mﬁt|eﬂ }iirﬁ l@ﬂtoiptldﬁﬁl? stbstituted
al kyl, or NR27AR27B; then an and R6 s
cannot i ndictiearpRIvhesin gaid Qpﬁ%aé ﬁ‘é@shﬁ‘?ﬂts a&"n‘&Peato three R
st er eoi so(rgg) a pharmaceutical Iy acceptable salt
formther 2. The conpound of claim 1l wherein R2 is
H, om? ensldeyedsinia toptionaly substityted alipnyloogtidnglly substituted

S g Sotn BEa bl hed Bontl) SHeBM W,

Iofs cl ai m &Bﬁﬁﬁg}zﬁb@ﬁm'téﬁ%%loﬁlkgl e} tlﬁ«?all @ﬁb%ted and R6

oo 0) R20 :hetarocyOREHGLNBRR20(CHH,AR”’ ',I' gsf»@ USRI o$OR ",

claim 1 whes ehb QIR DPEORERLYNR Y, CONR' ),
NR'*C(=0)R'%, NR'*C(=O0)NR'®),, C(=ENR'*OR'E, C(R™*)=NOR",
NHORZ!, NR*¥C(=NR'*)N(R'%),, NHCN, CONR'®0R "%, CO,R"®,
OCOR'", OC(=0)N(R'®),, NR"®C(=0)OR"", and C(=0)R"®, wherein
said optional substituents are one to three R groups;

R** is selected from optionally substituted alkenyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, optionally substituted heterocycloalkyl, CN, OR*,
O(CH,),OR?, (CHy),0R?, 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(=O)N(R'®),, C(=O)NR¥*R¥™®, C(=0)NR''R*, C(=0)NR'*OR*,
C(=O)NR''NR!"),, C(=0)NR ' (alkylene)NR7AR*™®, CO,R'®,
OCOR", OC(=0)N(R'®),, NR*C(=0)OR"", C(=0)NR''R"® and
C(=0)R'®, wherein said optional substituents are one to three R
STOupSs;

R* is H, alkyl, aryl, heteroaryl, cycloalkyl, or heterocycloalkyl;
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benzot hi azolyl, pyrimdyl, pyrazinyl or triazinyl; R22
is a 5-nenbered heteroaryl group; R20 is

het er ocycl oal kyl or heteroaryl; R23 is heteroaryl or
het erocycl oal kyl; R24 is heteroaryl; and R26 is
het er ocycl oal kyl , wherein each of said Rl4, R22, R20,
R23, R24 and R26 noieties is optionally substituted

Wi t h gl : i

navi g ettt 8YRSially AR ORI AR Spflt
R4 1 N Q RGbstituted hkterocgelodligl, mduweeauisedd optiaiabsubsttuents are
wherein at | east ong of R3, R4, R5, and R6 is ORl4,
wher ei n Rf’fi‘eit%tsrﬁ‘é‘i o0& ™%, benzot hi azol e, pyrim dine,

Py azp e, 0f RY'F hAZda0R indefbridhiRe dole B 6inH BePalk§l, 8r together
S5-nmenbered heteroaryl group; NRL1C(=0) R20, wherein
R20 i s hetwitlotheyiitrogerta ehich) e s¢ ataghed)f@poan opieanelly

R20 is hete cl kyl : = ¥y

R0 15 cyctBamtst Mol dofie A Ut bttty UGkt e
R20  ni etgeRsted Frodbikonatyl ving iirgdoatsdf ed with 1 to 3
R10 Eﬁzgups._ 7. The conmpound of claim5b ha\(irr'%g a . i
st r udt Uiseorsfongy sHpsttufqd arylatkyl, phepein gpid oponad substityqnids

R6 1 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],A2 is =0; B', B? are independently H or OH, or B!, B2 combine to form
=0; ring A is phenylene; Q is CH-R? and one of R” or R is H and the other is

W O w 0
\(J/ N U
wherein W is optionally substituted C; alkyl, or NRZAR?™8; then any of R R R’
and R cannot include OR™ or O-(alkylene)-R**; and

optionally substituted

a stereoisomer or a pharmaceutically acceptable salt form thereof.

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

3. 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(=0)NR''R*,
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R2 11l wherein ring Ais phenylene and R is H or
al kyl. 8. The conpound of claim 7 having a structure
of Forrula IV. H NOR3/ \'\ NQR5 [Z1IV 9. The
conmpound of claim7 wherein R2 is H C(=0 R2a,
C(=0) NR2CR2d, SO02R21i, CO2R2b, optionally substituted
al kyl, optionally substituted alkenyl, optionally
substj t ut 1
cycl oaI ky?ﬂleaégmﬂa#éd 8@%@8%mglﬁkﬁﬁﬁéﬁﬁ%ﬁfﬁn at
Heazsthiazolgl, pfriRBly]l Reyrazity] oatrihzRE L R’ Imiﬂnemm@haﬁermml
i s bengoxazol e, . ben |azoI Pyrimdin raz )
B R L hele o T oRBT Ol ?f@ﬁfar Ei Dt bard o g el
ltgeﬁseﬁe‘?éfﬁéiﬁi %@Wg 1sM€ter0 Qvhevdig & bf SBAR Y R*, R, R?,
gtero%r =0) R20, wherein R0 is
Ricand chnbmaeskny |opt1@mallyggbm(x )mklm,@@ R\MngmSn RO is
cycl oal kyl , wherein each of said Rl14, R22, and R20
noi eti es is optionally substituted with I to 3 R10
grous. 1ITheWoepoanpoficidinol haviag mstrictutesrfdionm@ails
- CH2CH2 and R2 is Hor optionally substituted al kyl.
12. The conpound of claiml wherein the conpounds are
sel ected in accordance vvitthlhe following table: H N
O RBN QRs

II

6. The compound of claim 5 wherein at least one of R3, R"', RS, 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
20 35 heteroaryl; NR''C(=0)OR; OC(=0)R*’, wherein R* is heterocycloalkyl; or
OC(=0)NR''R?, wherein R? is cycloalkyl, wherein each of said R R*, and R

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

7. The compound of claim 5 having a structure of Formula III:
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42 R EX. RBRRR QR5 No. 0 1 &NJ~O_ HCH2CH2 G Pr H
N

O 2 &N 0- HCH2CH2 O Pr HCN3 No, HCH2CH2 G Pr N
41 O- HCOH2CH2 OPr 05 -0 HCH2CH2 G Pr NI } s
CN 6 >Oi CH2CH2CH3 CH2CH2 O Pr N 7 C-0-/ H CH2CHR
OPr N8 CH2CH2CH3 CH2CH2 O Pr 99 Ex. R3 R2 Q Rs
No. 9 H CH2CH2OH CH2CH2 oN 10 H /~ ohs | CH2CH2 ~o-~s

Rl

l

N._-0

O
VT
R2
III

wherein ring A is phenylene and R' is H or alkyl.

8. The compound of claim 7 having a structure of Formula IV:

9. The compound of claim 7 wherein R? is H, C(=O)R?,
C(=0)NR*R*, SO,R?, CO,R™, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, or optionally substituted cycloalkyl.

10. The compound of claim 7 wherein at least one of R3, R R°, and RSis
OR'"™, wherein R is benzoxazole, benzothiazole, pyrimidine, pyrazine or triazine;
C(=0)R*, wherein R* is a 5-membered heteroaryl group; NRMC(=0)R¥, wherein
R¥ is heteroaryl; NR''C(=0)OR'?; OC(=0)R*, wherein R* is heterocycloalkyl; or
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11 H CH2CH20H CH2CH2 ~o~N 12 H H CH2CH2 OW N 13.
The conpound of claim 1l wherein the conpounds are
selected in accordance with the following table: H N
O RBaMNh QR5 "2 R BEg. RBRR QR 0 136 CH2CH2CH2CH
CH2 H N~~O~/ 137 CH2CH2CH2OH CH2 H 100 Eg. R3 R2 Q
R5 138 Cp”N/ CH2CH2CH2OH CH2 H O 139 -S./~o"/

20 2H 20
R I o e e s P ER R SR 6rds
hbietes3s upticaally @u&@mgmmm@m R’ gubapeN, - ~s- - - /
CH2CH2CH2OH CH2 H 145 -' ~~o"/ CH2CH2CH2OH CH2 H 146
CpN CH2CH2CH2OH CH2 H

11. The compound of claim 10 wherein Q is CH,CH, and R’isHor
optionally substituted alkyl.

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

accordance with the following table:

Ex. 3 2 Q R’
No. R R
O
1 Q\ﬁko_ H CH,CH, OiPr
0
2 Q\N/”\O_ H CH,CH, OiPr
H
Y N
3 CI\?—O\ H CH,CH, OiPr
4 @’ N o H CH,CH, OiPr
0
5 @:h{)—o\ H CHCH, OiPr
)
JN -
6 C Y0~ CH,CH,CH; CH,CI, O'Pr
=N
A\ i
7 o~ H CH,CH O'Pr
<=N 2L
N i\ )
8 {_ o CH,CH,CH; CH,CH; O'Pr
=N
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147 H CH2CHZ OCH3 148 p~/ CH2CH2OH CH2 OCH3 S 149
CH2CH20H CH2CH2 OCH3 150 CH2CH2CH2OH CH2 H 151 p~/
CH2CH2CH2OH CH2 H s 152 Cp® HCH2 H 101 Eg. RB R2 Q
R5 153 o/ HCH2Z H O 154 HCH2 H 155 HCH2 H 156
HCH OCH3 0 157 CH CH2 H 158 CH2CH(OH)- CH2 H CH3
HCHOH H 159 CH3 160 'O "o/ CH2CH2OH CH2CH2 OCH3

OcH3 RH H R

=\

C:HE&{Q M0 AN_H CH2CHZ O Pr—H lbzw F CHZCHgBH
0.

N
9 H CH,CHLOH CH,CH; /0_4/8:©

N N
10 H /No—(fsﬁ CHCH, | o~

N
11 H CH,CH,OH CHCH, | o _</Oj©
12 H H CH,CH N=
2CHy /0_(?\] :/>
13.  The compound of ¢laim 1 wherein the compounds are selected in

accordance with the following table:

H
N
(@]
) ) () ®
N Q R
I|?2
Eg R R Q R®
O
136 \/—j CH,CILCH,0H | CH, H
N0
137 Q\/O\/\o/\ CHL,CH,CH,OH | CH, H
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0 163 \ONxN HCH2CH2 OCCH3 O HH 164 ~'0,~,O0- H

CH2

H CH2CH2 O Pr

CH2 QG Pr

165 BnO'"o'/ H CH2CH2 QO Pr
167 H CH2CH20H CH2CH2 ' o/ " OBn 102 Eg.

166 HO----0,

R3 RZ QR 168 H CH2CH2OH CH2CH2 O(CH2) 20H 169 H
CHZCH2OH CH2CH2 Ow0 170 H CH2CH2OH CH2CH2
O (CH2) 20] 2Me 171 H CH2CH2OH CH2CH2 0 0 172 H

CH2OH CHz 173 H CHZ UH 8|$J ~ 174 5

"DCH2OH ARRCH2 0- 11~N i 175HCH2 2OH CH2CH?
OCH(EHB CO2Et—"176 H CH2CH2O MeO 0 oMVe 177

CHZCW\CI&QHZ cERL 0}1178 (i;Hﬁ CH2CH2 0 |L79 H
lgﬁzcm cHIOHD %Et H CHOCHIOH CH2CHZ N
181 H CH2CHZOH CHZGHZ QLHZ)Z
139 S0~ | CH,CH.CH0H | CH, H
140 AOo~o~; | CH,CH,CH,0H | CH, H

O
141 | 7© ~"0"™ | CH,CH,CH,OH | CHa H
142 C%/\«\, CH,CH,CH;0H | CH, H
VAN
143 O\—/Ns-./\s/\/ CH,CH,CH,0H CH; H
144 ( Neg ™y CH,CH,CH,;0OH CH, H
145 "o | CH,CH,CH,OH | CHy H
146 Oﬁof\, CH,CH,CH,0H | CH, H
147 r/‘- N i H CH,CH, OCHj
g | S\ o CH,CH;OH | CHa OCHj
149 HO~g CH,CH,OH | CH,CH» OCH;
150
Vo CH,CH,CH,OH | CH, H

151 ES\/\O/\, CH,CH,CH,OH | CH, H
152 <>_\0/\I H CH; H
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103 Eg. R3 R2 Q R 182 H CH2CH2OH CH2CH2 O( CH2) 3CN
183 H CHZCH2OH CH2CH2 O(CH2) 5CN 184 H CH2CH2OH CH2CH2

O( CH2) 20Et

185 H CH2CH2OH CH2CH2 Q(CH2)4CN 186 H

CH2CH20H CH2CH2 Q(CH2) 6CN 187 H CHZCH2OH CH2CH2

OCH2CN 188 H CH2CHZOH CH2CH2 O CH2) 4C( =NH) OEt

189 H

CH2CH20H CH2CH2 Q[ CH2) 4CO2H 190 H CHZCH2OH CH2CH2

%qkz., THCON T9TH CH2 Et CHZ OCHZ Bt 192 Hid
OCH2 t 193 |HH OCH2CN 194 |H H CH2
CCH2CH2OH—195H CHRRZCH2OHCH2 OCHZCHZOH 196 H H CHZ
@}HZCH@—GL—IZCH 197 H HgH2 OCH2 2 104 BEg. IRB R2
R 108/H HCcHS oqH2CH( OH) CH2NMe2 199 H H CH2 OH
- - ~u ~ N~ 0 14 A pharmaceutical donposition
canpr i oynd of wlaimil @Hd qt | east a@&he
phay rrace@tl cally adceptabl e excipient. |15. A nethod
forj treating prostgte cancer orjbenign |prostate
1R%pEer p oconpri|si ng dfim ni sterCg tjo a subjdtt in
need of such treatment a therapeuticallly effective
anmount qf a conpourld of claim 1| 16. A |method for
Isﬁeatl rg af~angy oggni ¢ dibor der | sefBzt @d from Pkéls
grou
= 0
157 /O\/\o/\; CH/Z—X CH; H
2
CH,CH(OH)-
158 | O~"0 2 CH& Y| cw H
CH(OH)
159 | O~ H CH, H
160 O~ CH,CH,CH | CH,CH, OCH;
0
161 | oo N H CH,CH, OiPr
H
162 | S~y | CHCH,0H | CH,CH, OCH;
H H
0
163 | Oy~ Ay H CH,CH; OCH;
o H H
164 | O~ H CH,CH, OiPr
165 | B0 v H CH,CH, OiPr
166 HO— O« H CH,CH; OiPr
167 H CHzCHzOH CHQCHZ O~ OBn
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consi sting of cancer of solid tunors,

t unors,
prematurity,
arthritis,

psori asi s,

macul ar degenerati on,
di abetic retinopat hy,
endonetri osi s,

retinop
rhe

conprising adm nistering to a subject
treatnment a therapeutically effective anount of a

hemat ol ogi c

at hy of

unmat oi d

and restenosis,
in need of such

ound of, cr aim
hologldhl di sor

O
"ot

17.

Her sdRect ed

met fod T or

fromt

reating a r°
2 group

sisting of

meop
brosis, myel ofi by

asia,

chroni

OS(13,CH @0
bnpr i si ng adrmi ni ster

c arthnr

r| eI,y

1T, pulnnnary

nd he
(g%gkbject

ng to

CTO
1é&herosclerosis, C
in|{need of such tr

pat nent a t hgrapeuti

calTy effective

1ggount of E conpound QH,GH&HN |[ICHXSH, A met hod foro
treating a neurodegenerative dijsease of di sord€
sellected fromthe group consist|ing of Al zheinmer's
190 sease, aryotroph|c CRg@AIH scClsddi 5, Paid SM¢le
di sease, stroke, ischem a, Huntlington's disease, AIDS
denentia, epilepsy| multiple sdlerosis peripheral
IMeyr opat hygy chenot her@pcH,adHcadCh =r|ph
neur opat hy, AIDS rel ated perlphera neJropaf :>
Hajury—of the braihof-—spinal—ecord; c3nprig...U
adhinistering to a su%%ect in need of such treatnent a
17herapeutially ef f AHbuntCldsCRz conpoung_of A
claimi. 19. A nethod for treatling miltiple fyeloma or
a lleukem asel ected|from the grjoup congisting of acute
1%/¢l ogenoud | euken a,CHAGIBARE m@Hdddnpus Ieug;ﬁ?a,
acute | ynphocytic |eukem a, and chroni¢ Iynph@ to
tegkenta,——conpristng-adm i stgring—tora subject 11
lzﬁfd of such treatprent a therapeutically effectpve
punt of @ conpouhd @H,GL@HN 1. CAUGH, R
o]
175 H CH,CH,OH | CH,CH; OCH(CH;)CO,Et
176 H CH,.CH,OH | CH,CH, g
0 OMe
177 H CH.CH,0H | CHCH; OCH,CO,Bu
178 H H CH,CH, O
,o\/463
179 H CIH>CH,OH CH,CH: OCH,CO,Et
180 H CH,CH,0H | CH,CH; o A~
- .
N
181 H CH,CH;0H CH,CH;, O(CH»),OMe
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Eg. R? RZ Q R’

182 H CH,CH,OH | CH,CH; O(CH,):CN

183 H CHCH,OH | CH,CH; O(CH)sCN

184 H CH,CH,OH | CH,CH, O(CH,),OFt

185 H CH,CH,OH CH,CH; O(CH,)4CN

186 H CH,CHOH | CHCH; O(CH2)CN

187 H CH,CH,OH CH,CH, OCH,CN

188 H CH,CHOH | CH.CH, O(CH,)4C(=NH)OEt
189 H CH,CH,OH | CH,CH; O(CH,)4CO.H

190 H CH,CH,0OH CH,CH, O(CH,)sCONH,
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,OH
196 H H CH: OCH,CH(OH)CH,OH
197 H H CHy OCH,CONMe;
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Eg. R? R? Q R’

198 H H CH: | OCH,CH(OH)CH,NMe;
/o\)\,NCo

14. A pharmaceutical composition comprising a compound of claim 1

and at least one pharmaceutically acceptable excipient.

15. A method for treating prostate cancer or benign prostate hyperplasia
comprising administering to a subject in need of such treatment a therapeutically

effective amount of a compound of claim 1.

16. A method for treating an angiogenic disorder selected from the group
consisting of cancer of solid tumors, hematologic tumors, macular degeneration,
retinopathy of prematurity, diabetic retinopathy, rheumatoid arthritis, psoriasis,
endometriosis, and restenosis, comprising administering to a subject in need of such

treatment a therapeutically effective amount of a compound of claim 1.

17. A method for treating a pathological disorder selected from the group
consisting of neoplasia, chronic arthritis, pulmonary fibrosis, myelofibrosis,
abnormal wound healing, and atherosclerosis, comprising édministering to a subject
in need of such treatment a therapeutically effective amount of a compound of claim

1.

18. A method for treating a neurodegenerative disease or disorder
selected from the group consisting of Alzheimer’s disease, amyotrophic lateral
sclerosis, Parkinson’s disease, stroke, ischemia, Huntington’s disease, AIDS

dementia, epilepsy, multiple sclerosis, peripheral neuropathy, chemotherapy induced
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peripheral neuropathy, AIDS related peripheral neuropathy or injury of the brain or
spinal cord, comprising administering to a subject in need of such treatment a

therapeutically effective amount of a compound of claim 1.

19. A method for treating multiple myeloma or a leukemiaselected from
the group consisting of acute myelogenous leukemia, chronic myelogenous
Jeukemia, acute lymphocytic leukemia, and chronic lymphocytic leukemia,
comprising administering to a subject in need of such treatment a therapeutically

effective amount of a compound of claim 1.
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