1 NOVEL FUSED PYRROLOCARBAZOLES CROSS- REFERENCE TO
RELATED APPLI CATIONS This application clains priority
of U S. Provisional Application No. 60/532,182, filed
Decenber 23, 2003, which is incorporated herein by
reference in its entirety for all purposes. FIELD OF
THE | NVENTI ON The present invention relates generally
to fused pyrrol ocarbazol es, i ncd uding pharnaceutica
conpositions, diagnostic kits, assay standards or
reagents containing the sane, and nethods of using
the sane as NOVELPRUSEDPYRROLOCARBAROLES SO
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Various synthetic small organic molecules that are biologically active and
generally known in the art as “fused pyrrolocarbazoles™ have been prepared (See
U.S. Patent Nos. 5,475,110; 5,591,855; 5,594,009; 5,616,724; and 6,630,500). In
addition, U.S. Patent 5,705,511 discloses fused pyrrolocarbazole compounds which
possess a variety of functional pharmacological activities. The fused
pyrrolocarbazoles were disclosed to be used in a variety of ways, including:
enhancing the function and/or survival of cells of neuronal lineage, either singularly
or in combination with neurotrophic factor(s) and/or indolocarbazoles; enhancing
trophic factor-induced activity; inhibition of protein kinase C ("PKC") activity;
inhibition of #rk tyrosine kinase activity; inhibition of proliferation of a prostate
cancer cell-line; inhibition of the cellular pathways involved in the inflammation
process; and enhancement of the survival of neuronal cells at risk of dying.

However, there remains a need for novel pyrrolocarbazole derivatives that possess



ends. SUMMARY OF THE | NVENTI ON The present invention
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and its stereoisomeric forms, mixtures of stereoisomeric forms, or pharmaceuticaily
acceptable salt forms thereof, wherein the constituent members are defined infia.
The fused pyrrolocarbazoles of the present invention may be used in a
variety of ways, including: for inhibition of angiogenesis; as antitumor agents; for
enhancing the function and/or survival of cells of neuronal lineage, either singularly
or in combination with neurotrophic factor(s) and/or indolocarbazoles; for enhancing
trophic factor-induced activity; inhibition of kinase activity, such as &% tyrosine
kinase (“trk’), vascular endothelial growth factor receptor (“VEGFR™) kinase,
preferably VEGFR1 and VEGFR2, mixed lineage kinase (“MLK™), dual leucine
zipper bearing kinase (“DLK"), platelet derived growth factor receptor kinase
(“PDGFR?”), protein kinase C (“PKC™), Tie-2, or CDK-1, -2, -3, -4, -5, -6; for
inhibition of NGF-stimulated #rk phosphorylation; for inhibition of proliferation of a
prostate cancer cell-line; for inhibition of the cellular pathways involved in the

inflammation process; and for enhancement of the survival of neuronal cells at risk



of dying. In addition, the fused pyrrol ocarbazol es nmay
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compounds of the present invention are useful for treating or preventing multiple

myeloma and leukemias including, but not limited to, acute myelogenous leukemia,
chronic myelogenous leukemia, acute lymphocytic leukemia, and chronic
lymphocytic leukemia.

In further aspect, the present invention is directed to pharmaceutical
compositions which comprises one or more pharmaceutically acceptable excipients

and a therapeutically effective amount of a compound of the present invention.



Thus, in a first enbodi ment, the present invention
provi des a novel conmpound of Formula I: Rl A N Bl
A2 B2 R RRABR6 6 RANQRz I wherein: ring A
and ring B, independently, and each together with the
carbon atons to which they are attached, are sel ected
from (a) a phenylene ring in which from1l to 3 carbon
atoms may be replaced by ngtroegen atons; and (b) a
5-menbered aromatic ring in which either (1) one
carbon atom may be replaced with an oxygen, nitrogen,
or sul fur atom (BETAW.ERDESCRIFFTON®BY be repl aced
with a sulfur and a nitrogen atom an oxygen and a
ni t r Sesninga Brsf egbodipent, tha nreygahinyewfia proyidess nevel e
od 3?19190?1«“8%1%3’ be replaced with three nitrogen
at'oms, one oxygen and two nitrogen atoms, or one
sulfur and two nitrogen atons; 5 0 A and A2 are
i ndependently selected fromH H H OR H SR H,
N(R) 2;

wherein:
ring A and ring B, independently, and each together with the carbon atoms to
which they are attached, are selected from:
(a) a phenylene ring in which from 1 to 3 carbon atoms
may be replaced by nitrogen atoms; and
(b) a 5-membered aromatic ring in which either

(1) one carbon atom may be replaced with an oxygen,
nitrogen, or sulfur atom,

(2) two carbon atoms may be replaced with a sulfur and a
nitrogen atom, an oxygen and a nitrogen atom, or two
nitrogen atoms; or

(3) three carbon atoms may be replaced with three nitrogen
atoms, one oxygen and two nitrogen atoms, or one sulfur

and two nitrogen atoms;



and a group wherein A' and A2 together forma noiety
selected from =0 =S, and =NR; Bi and B2 are

i ndependently selected fromH H H OR H SR H,
N(R)2; and a group wherein Bl and B2 together forma
noi ety selected from =0 =S, and =NR; provided that
at least one of the pairs A and A2, or Bl and B2
formse =0, R is independently selected fromH,
optionally substituted alkyl, C(=O R a, C(=0 NRlcRId,
optionally substituted aryl al kyl and optionally

subspf khd A8 akeah@&spRAdHKIFH skshebted\mﬁt Hl R; SROR; @ptsm lHi|N(R)2,
substituents are one fo threg groups;

i ndepende#nd 3/2reup stersin A/ ond 4 tqgefhg form a leemseIected from
C(=0 NHRID R 4 Rigk. and optionally substituted
al kyl , V\,herial M sai d Optional substituents are one to

t hr eB! BDBYsre iupteperleatly Seletted fondd ] H, OB, 8; SREIHf NoR),;
optionally substituted alkyl.,optionally substltut ed
aryl and @1@(4 gﬁap Weaeerb& Pl‘t“b ewgl%@%?%@alrwm from
sai d oth_g tuents are one to three RlO
groups; iS ndependent 'y seI ect ed from H and

opt i mosidey tist bsleast ohe df thelpgirs A m@né; ar B aind BSfoinosaD;

sub3|tu nts ar e to.th eRlO d Rid
o1 o R it Hararme SR e 6 fetiom Y s bitaivgd Jhos TCORA,
opti onal I g %&ﬁél?ﬁlﬂt@ﬁoﬁh1h3yéubs@ﬁ1tédqa?§ﬁ5m91 atld dphiohigy
nltrogento whi ch t ey are attached fofm an

opt i onal | substifbtediheterentylabybrsyah saillloptionalisebstituentssae dne
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R T
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substituted aryl and optionally substituted heteroaryl, wherein said
optional substituents are one to three R'® groups;
1 js independently selected from H and optionally substituted alkyl,
wherein said optional substituents are one to three R’ groups;
1° and R' are each independently selected from H and an optionally
substituted alkyl, or together with the nitrogen to which they are
attached form an optionally substituted heterocycloalkyl, wherein
said optional substituents are one to three R groups;

R? is selected from H, C(=O)R?%, C(=0)NR*R*, SO,R?, CO,R”,
(alkylene)-OC(=0)-(alkylene)CO,R ", optionally substituted alkyl,
optionaily substituted alkenyl, optionally substituted alkynyl,
optionally substituted cycloalkyl, and optionally substituted

heterocycloalkyl, wherein said optional substituents are one to three

R groups;



R2a is independently selected fromoptionally
substituted al kyl, optionally substituted aryl, OR2b,
and NR2CR2d, wherein said optional substituents are
one to three R10 groups; R2b is selected fromH and
optionally substituted al kyl, wherein said optiona
substituents are one to three RL0 groups; R2 and 0 are
each i ndependently sel ectedgfrom H and optionally
substituted al kyl, or together with the nitrogen to
which they are attached forman optionally
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N- t hi omr@@@)L(amy1eanF5¢mlatF§ NRH&* 3 (§idyRne)- IROWD®, may
be optionally sugstltut 1yvlthuoge to,t hree R10
groups; pr@vFERt hEHMHOR RERRIENGR o R6 | s
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opti onal INR!c(=5)NR'R%, NR”S( 0);N(R "), NR"'C(=0)NR " (alkylene)-
R*, NR"C(=0)N(R'"YNR'**R®E, substituted alkyl, wherein one of
the substituents is a spirocycloalkyl group, optionally substituted
(alkylene),-cycloalkyl, and optionally substituted -(alkylene)y-
heterocycloalkyl, wherein the heterocycloalkyl does not include
unsubstituted N-morpholinyl, N-piperidyl, or N-thiomorpholinyl,
wherein any said alkylene group may be optionally
substituted with one to three R' groups;
provided that when R}, R* R3,orR%is C(=O)R13, then R"? does not
include a heterocycloalkyl group that contains a nitrogen
bonded to the carbonyl moiety; and
the other R?, R*, R®, or R® moieties can be selected independently from H,
halogen, R', OR?, optionally substituted alkyl, optionally
substituted alkenyl, and optionally substituted alkynyl, wherein said



substituted al kenyl, and optionally substituted

al kynyl, wherein said 7 O optional substituents are
one to three R10O groups; Qis selected froman
optionally substituted Cl -2 al kyl ene, wherein said
optional substituents are one to three R10O groups,
CR20=CR20, 0, S(OY, C(R7)=N, N=C(R7), CH2-Z', and
Z'-CH2; wherein Z' is selectedsfrom0O, S, C=O and
C(=NCR'); R7 is selected fromH, optionally
substituted al kyl, and OR', wherein said optional

subst i t uegdtional ibotaernitd altehfneeo ke H*‘@@@s, R10 is
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CH=NOR?¥, CH=NR*’, CH=NNHCH(N=NH)NH3,
S(=0RNRMARB, P(=0)(OR*"),, OR?, and a monosaccharide
wherein each hydroxyl group of the monosaccharide is independently
either unsubstituted or is replaced by H, alkyl, alkylcarbonyloxy, or
alkoxy;

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

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

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

R™A and R™® are each independently selected from H, optionally substituted
alkyl, optionally substituted aryl, and optionally substituted



substituents are one to three R10 groups; R14A and
R14B are each i ndependently selected fromH,
optionally substituted alkyl, optionally substituted
aryl, and optionally substituted 8 O heteroaryl,
wherein said optional substituents are one to three
R10 groups; R15 is independently selected from
optionally substituted al kyg, optionally substituted
aryl, optionally substituted heteroaryl, optionally
substituted cycl oal kyl, and optionally substituted

het er ocy ch@abkl, whetbigsgidropsional sORtit@mal ars vhstd thieR 'S
are one to three RLO groups; R16A and R16B are each

i ndepende8&ors:sel ected from H and an optionally
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opt i onal ssithentionaksvbstitueats areeonedo threeR  RIOURK oups; RI19

S SRSghed LT N AR ARS] Sl Ry P L™
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aryl al kyloptiopel syhsfitpenis atsone te theep Retesoupsi y| |
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optional substituents are one to three R'° groups;

R is selected from CN and triazole;

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

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

R? is optionally substituted Cs-C1q alkyl, wherein said optional substituents

are one to three R'’ groups;



heteroaryl, wherein said optional substituents are one
to three R groups; R22 is optionally substituted
C5-C10 al kyl, wherein said optional substituents are
one to three R10O groups; 9 0 R23 is selected from
optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted cycl oal kyl, and
optionally substituted hetgroeycl oal kyl, wherein said
optional substituents are one to three RLO groups;
R24 is selected fromoptionally substituted al kenyl,

opt i delectd!TEdn bptihllyalkyitvted asPldpaBadllysubstituted

substituted aryl, optionally substituted heteroaryl,

opt i onal Ihgteseasyl ppienally sylstieted gycloaliarl; @wkontipnally
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O(=0 N( R 2o tHRIRC(@&dR, 8, NRL8C(=0) N(R 8) 2,
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ﬁ(még(l %semé%ayn%omnwbm@gm& optioprll g substitsteds
=O N = ! Bl% (.= . i
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cycloal kyl, optionally substituted,  heterocycloalkyl,
opt i onal loptien substitneats age gne toghtdedhakIoEPEubst i t ut ed

get 2’5) ?nggfﬁtf@ﬁ%’% oﬁﬁo%'a'ﬁ} ?&ﬁ%@uteé %Jaﬁgﬁz&ﬁoﬁﬁg substituted
heterocycloalkyl, OR*®, O(CH,),OR%, (CH),0R?, SR'7, SOR",
SO,R', CN, N(R'™),, C(EO)N(R®),, NR®C(=0)R*,
NRBCE=0)N(R®),, CENRIHOR', C(R'D)=NOR'®, NHOR®,
NREC(ENREN(R'™),, NHCN, CONRPORY, cO.R!, OCORY,
OC(=0)N(R'®),, NR®C(=0)OR", and C(=O)R'®, wherein said
optional substituents are one to three RO groups;

R is selected from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, optionally substituted aryl, optionally substituted
heteroaryl, OR"', O(CH2),0R%, (CH,),OR”, SR'”, SOR'®, SO,R"?,
CN, N(R'®),, C(FOIN(R'®),, NR®C(=O)R ‘%, NR®C(=0)NR'®),,
CENR®ORYE, C(R'2)=NOR", NHORY, NRBC(=NRINR Y,
NHCN, CONR®0RY, CO.R™, OCOR", OC(=0)N(R"®),,
NR'BC(=0)OR", and C(=O)R'®, wherein said optional substituents
are one to three R'* groups;

R¥ is selected from optionally substituted cycloalkyl, CN, C(R'*)=NOR",

and C(=0)N(R'®),, wherein said optional substituents are one to three




CN, N(R18)2, C(=O N(R 8)2, NR18C(=0O) R18,

NR 8C(=0) N(R18) 2, C(=NR1S)OR18, C(R12)=NOR18, NHOR20
NR18C(=NR18) N(R 8)2 NHCN, CONR gOR18, CO2R18, OCOR15,
OC(=O) N(R18) 2, NR18C(=0) OR15, and C(=O R1S, wherein
said optional substituents are one to three R10
groups; R27 is selected fromoptionally-substituted
cycloal kyl, CN, C(R12)=NORY4y -cand C(=0O) N(R18) 2,
wherein said optional substituents are one to three 10
R10 groups; R28 is the residue of an amno acid after
t he remvnl“g&uﬁshe hydroxyl noeity fromthe car boxyl
group,t hereof, R29 is Hor alkyl; R30 is

ar y| R*4s fhegpsigue ofiparagpina agid aﬂéyfélﬁéenm 0 thehydroxyi moeity
het er ocyc B are each

|ndepende{:r1t Jﬁés/e )B?Péé}@r{ﬂer “al kyl, and aryl al kyl

or tRYas Heor alliyi:h the ni trogen to whi ch they are

attached forma _heterocyc| oal kyl option
Subsk; tiHed kb alhl Haliel hetssoan'y Bt"il‘grié( P‘ESIE

are pHe 3B | I

subsltsl t ut&eg c%‘foa%@&g&&tﬂ?oﬁgﬁﬁeﬂ gggfs)ltll z?u %lyd arylalkyl,
het er oar yd)r togetheroyithi @ altroges ubwhidhtheydare attached form a

het er ocy erein said optional substituents
are one ?ﬂ?%?ida&i\ﬂ),g groups; p is independently

sel eg¥ Qﬁoﬁt{dﬂﬁH} subtitued aﬁrS}Pl whereix sdi@ ofti®Hal dubshituefits are one
i ndependent|y selected fromO, 1 and 2; or a
st er eoi sdﬁéhﬁeeRornghm;rraceutl cal ly accept abl e salt

for :tsher nds of
For b 3¢ Pkl fy bR SERRETEH Spatly R ERTR tehtoi, o
i ncl ude a;moﬁmspam@sﬂﬁwdl lﬁacdr@@ed)amyl RiHleréld Bhid dp€ionalO
02/28861. In_ particular, whep RL is H Al, A2 and B',
B2 are eawhstifperss ategne fq ﬂ"@equl g@%henyl ene, ring B
is

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

xisOorl;

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

a sterecisomeric or pharmaceutically acceptable salt form thereof.

In other embodiments, the compounds of Formula I as defined herein are not
intended to include any compounds disclosed in PCT Publ. No. WO 02/28861. In
particular, when R' is H; A',A? and B!, B? are each =O or =S; ring A is a phenylene,

ring B is

N
&gf
, wherein R” is H or C;-Cy4 alkyl; and Q is CR**=CR”, wherein

R” is H, C;-C,4 alkyl or C;-C4alkoxy; then neither R? or R* includes (alkylene)-
NR®RP, wherein R and R” combine with the nitrogen to which they are attached to
form a heterocycloalkyl group.



RA | N wherein RAis Hor C1-C4 alkyl; and Qis
CR20=CR20, Werein R20 is H, Cl-C4 alkyl or Cl1-C4

al koxy; then neither R3 or R4 includes (alkylene)-
NRaRb, wherein Ra and Rb conbine with the nitrogen to
which they are attached to forma heterocycl oal kyl
group. 11 0 In another enbodi nent, the conpounds of
Formula | as defined hereinjare not intended to

i ncl ude any conpounds di sclosed in PCT Publ. No. WO
02/30942. In particular, when A A2 is =0; Bl, B2 are
I ndependait bbblifienOrthe SmpdhindPat Fdiﬂﬂihi D@ deﬁné@héfbm(bre

rings A and B are each a phenyl ene;

ntan@en&ed tpanludeanmpmp@mdﬂd}x&s%m PG é’dubtaNO W@O@ﬁ@%b

f | chude
it WG R 1G0T B e e ARG or
C(ﬁﬂiﬁé mcma umkﬂﬂgelArhMateSeaEEaﬁﬁe@lémt Qis O, S, or CHy; and R?

. O (al kyl ene)-R27 wherein R27 1s OCN

is Ghior epfieneBprvbRtitited R R33, wherein R33 is cycl oal kyl

or NRaRb, wherein Ra and Rb conbine with the nitrogen
to which {hey o'’ e attached to form het er ocycl oal kyl
group. o urther iment, t onpounds o

Formul a1l aps defi ned are ot fntended to

i ncl ude conpounds~di-scl osed i Publ . No.
02/28874. > n particular, when A", A2’@nd B, yB2-ar g0
each =0; rings A and B are each a phenylene; Qis 0:

R S S

cyohuatksi; r(CHg)pOR whereln R* is Cs-C7 alkyl; O- (alkylene)-R wherein R”’
CN; OCH[(CHQ)pORzo]zg NR'R*®, wherein R* is cycloalkyl; or NR®R®, wherein R®

and R® combine with the nitrogen to which they are attached to form a
heterocycloalkyl group.

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

R10

then any of R* R* R’ and R® cannot include (alkylene)xORB, wherein R" is
cycloalkyl; (CH2),OR?, wherein R* is Cs-C; alkyl; O-(alkylene)-R?’, wherein R* is
CN; OCH[(CH,),OR*"];; NR''R¥, wherein R* is cycloalkyl; or NR°R®, wherein R
and R® combine with the nitrogen to which they are attached to form a
heterocycloalkyl group.

In an additional embodiment, the compounds of Formula I as defined herein
are not intended to include any compounds disclosed in PCT Publ. No. WO
98/07433. In particular, when A',A? is =0; B!, B? are independently H or OH, or



cycl oal kyl; (CH2) POR22, wherein R22 is C5-C7 al kyl;

0- (al kyl ene) - R27, wherein R27 is CN,

OCH (CH2) pOR20] 2; NR1' R33, wherein R33 is cycl oal kyl;
or NRaRb, wherein Ra and Rb conmbine with the nitrogen
to which they are attached to forma heterocycl oal kyl
group. In an additional enbodinent, the conpounds of
Fornmula | as defined hereimjyare not intended to

i ncl ude any conpounds di sclosed in PCT Publ. No. WO
98/ 07433. In particular, when A°,A2 is =0; B, B2 are
B /Bfeqpitiesiol fgrnt=0y; rioks A%nd B arefach Bh&dde© it 0, BosTH-

=0; rings QAandBare each a phenylene; Qis O, S, or
R&andrae ofR( obReisd] ambthgothrs iy @t}qnalﬂﬁdsqhsewmdher i s
optionally substituted O Wo~ Wop waerein Wis
optionally subst Wure 7 al kyl, or 1 1B; then
any of R3, R4, R5, \andl R6 cgpnot includg OR13 or
C(=O) NRRd wherein Rc and Rd conbi ne w the nitrogen

to which they are attached to form t erocycl ogl ky!
whewipW is eptiofaliyisubstiteted SuiaHehtor PulR 3?'% %ngy&s

aFERTU o iR 6 ROABIR el In%fcggge&nﬁﬁmmﬁé

nif1Clgen MZh tHe@r apaattached & forrha Heturscyelvalkgl gip, when R
is H Al,A2 are hoth H B BZtakentogether are =0

ri ngi pfusiher embedimsst Rreferpdesopnonads offiaranis Lasesfiped o

E %g 50 n

h%gﬁ%gfu%f ¢ canno cﬁﬁpb@d&??%ww g ’haglrd %@B@%@% of

(@Imf)pcm?és énpartiowlen i this emh)ddmienﬂ; her ﬁhmdaméA freftmtinHL B

as_ defined ereln in r|n nd B are a

pw&ﬁ% fagRier g = ﬁﬁ%@ tiid ghenylene aVBFEHYRGE s

uiGstithRd R rCHgUTEOﬁg@'H ahd @) BCH,08eh REan¥RE Radd¥ include
carbon atorrB to which they are aftached are sel ected

(GHYHOR5- menber ed aromatic ri ng in which one or two
carb at ons be relac nitrogen, at

ot et O pSpeEts S heXTrirR R it € g b8P IR Sl 1

as defined herein wherein rings A and B are a phenylene; or one of rings A and B

are a phenylene, and the other ring A or ring B, together with the carbon atoms to
which they are attached, are selected from a S-membered aromatic ring in which one
or two carbon atoms may be replaced with a nitrogen atom, preferably a

pyrazolylene, and more preferably

N— | N
Yo i
. Further aspects include those compounds
wherein R' is selected from H, substituted alkyl, and unsubstituted alkyl. Another
aspect includes those compounds wherein R” is H, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, or optionally
substituted cycloalkyl, and preferably where R” is H or optionally substituted alkyl.

Additional aspects include those compounds wherein groups A', A% and B!, B? are



N N or x Further aspects include those conpounds
wherein R is selected fromH, substituted al kyl, and
unsubstituted al kyl. Another aspect includes those
compounds wherein R2 is H, optionally substituted

al kyl, optionally substituted al kenyl, optionally
substituted al kynyl, or optionally substituted
cycl oal kyl, and preferably yhere R2 is H or optionally
substituted al kyl. Additional aspects include those
conmpounds wherein groups A, A2 and B', B2 are 13

c@hGhdéprenendeRrtie foa BCHE ind & eroul, wH'drelﬁlm A’ gF BUB?
wherein A t og ether form O an

ekt i soviaehepaseey POt Ao i, g ogethr
£3ROEH NG vetlaBb 29 eétnthg ‘?ﬁveﬁﬁ%ﬂ%ﬁud@ Qx%ﬁ#cmnd? %rhere n 8 is
I'nventi 0?; I NC g selec

séleqaed ﬁamamtdpﬁBﬁdll)ysﬁbthﬁtedtmb%ﬂ‘éHeZO@rk&kﬁhﬁQ i®CH; or
CH2CH2. Addi tional aspects of

f bl
CﬁqéHg; @éﬁwnﬂrﬂmﬂw %ﬁ%? ﬁﬁqseaén‘fﬁwoe HWB%@?&PV&HmBmaEI%Of the

Rl %ﬁ‘?‘ﬁﬁ#bﬁwﬂy?ﬁ‘ aﬁ?‘%re@ﬁfp o oL e

thyrxmeﬁaﬂed%nowm@s Rﬂgroups arahR’; @r ROmnRQ; oRR!, Rft ofX); ettc.
In a I ment _ of the res{_@f} anventjop, ﬁtihere
are Thes goibg ffde presengnyentiop, thergaze weludsd il a
cérhpmﬁ{ds havﬂl AsthiBure™® FBanuB3ILRS OB RA NQR6 | R2

ereln ring B together with the carbon atons to
vvh| ch it is attached, is selected

IT

wherein ring B together with the carbon atoms to which it is aitached, is selected
from:
(a) a phenylene ring in which from 1 to 3 carbon atoms may
be replaced by nitrogen atoms; and
(b) a 5-membered aromatic ring in which from 1 to 2 carbon atoms may
be replaced by nitrogen atoms.
In one aspect, there are included compounds of Formula IT wherein the B

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



from (a) a phenylene ring in which froml to 3 carbon
atons may be replaced by nitrogen atons; and (b) a
5-menbered aromatic ring in which from1 to 2 carbon
atons may be replaced by nitrogen atons. In one
aspect, there are included conpounds of Fornmula II
wherein the B ring is a phenylene, or ring Bis a
pyrazol yl ene, or preferablyj4l4 = N\N N or \ Another
aspect includes those conmpounds wherein R is
selected fromH, substituted al kyl, and unsubstituted

kyl . Further spects include those conpounds

erein R2 is H N onal |y substituted al kyl,

Nonally substi flut 8&d al kenyl, optionally substituted

| kynyl, ®@r opti naﬁly substituted cycl oal kyl, and

preferably where R2 ' s Ahatheragspec iadiides shdss tompinads

B s G o R SRR e
adpRESREISIRARb HBIRERAAEHIILhis B, oBiichally sk uSH BAS1, "

together form =0, and preferably
opthoely witistiited alkaxdy] aoptiobpllyHsubsiitatedBigynyb ge vpeéenallfror m

=0, | th t . the,inyvention incl
s Eloar et pestRebh et Radf Hoobap Sehal Sh ey pg allo.
AT HHRSE Bctude Aldsy LERSourdS WCAGR EARDY AQ ASafd !, 8 arc

CH2CH2. Addi tional aspects of the present inyentiop

eachdndependamly selated Sonok, B anchegroap ovhsrein &f ehT B, B

toRgRRL oL HERS S BHLBR QWK ARPAG2 B BORPOUNGIPl o ociper
or mul a1 7w e preferred noiethes’ of groups &

forma=(R2In Wt afidthaddpédt, the if¥entidinclude§Tompsnds Whikin Q is
anot her enbodi nent of the present invention, there are

sqleréqd faemm an OptipRAllyrybHitvied & 1a aloilans: efrmrelsrabhoRis Chl2(of |
Cﬁ%Cng Naitional aspects of the present invention include any combination of the
above preferred substituents, such as, for example, a compound of Formula IT with
the preferred moieties of groups R! and R%; or R! and Q; or RL R% or Q; etc.

In yet another embodiment of the present invention, there are included

compounds having a structure of Formula III:

III

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



RBOBRs NQRs 1 R2I1II where preferrably ring B
is a phenylene, or ring B is a pyrazolyl ene,
preferably 15 ,N~\N N or and where Rl is sel ected
fromH and optionally substituted al kyl; and Fornmnul a
IVH NO RBRNQR R21I1V and Formula V. H NO
RBN NQIR2V and Fornmula VI: 16

15 °

LS
or N\ 1
, and where R is selected from H and

optionally substituted alkyl;

and Formula IV:

H
N.__o
S
9 SN
N o Q :
R?
v :
and Formula V:
H
N.__o
—
C N
— /7
L
R’
A%

and Formula VI:



H NO RBI N N NQ2 RWVI In certain aspects of
the present invention, there are included conpounds of
Forrmulas I11-VI wherein R2 is H, optionally
substituted al kyl, optionally substituted alkenyl,
optionally substituted al kynyl, or optionally
substituted cycloal kyl, or preferably where R2 is H
or optionally substituted agyle= O her aspects include

those conpounds wherein Qis selected from an
optionally substituted Cl -2 al kylene, or preferably Q
is CH2 or CH2CH2. Additional Haspects of the present
invention include any conbisatiog of the above
preferred substituents for of Forrmulas [11-VI.
addi ti onal aspects of
the invention f eas R4, R5, and R6 for
compounds of Fornul pective
preferred enbodi men bet| herlet ofore. 1. ORL3;
especi ally those whe RIR iSs O |ondﬂly substituted
cycl oal kyl, and partlcul 1y those mﬁbre t he
cycloalkyl is a 5 or 6 nenbered ring. 2. C(=0 R13;
especially those where R13 is optionally substituted
cycl oal kyl, and particularly those where the
cycloal kyl is a 5 or 6 menbe¥led ring. 3.
(al Iene OR13; 8e0|ally t hose ere R13 %?
opt | aspesds o the BEpsentyRYesEPRAthere grRiinglad eQmpgyngs of
F&rﬂﬁ&é% mhﬂ Sy ¥ bsApfdd
L3 o o3yl Ay RAERS it
albﬂafﬂ}(ﬁpadnaﬂyaﬂubstahteﬂlalkynﬁ oOoptadriailly snlestittRed cycloalkyl, or
- preferably where R? is H or opticnally substituted alkyl. Other aspects include those
compounds wherein Q is selected from an optionally substituted C; ., alkylene, or
preferably Q is CH; or CH,CH,. Additional aspects of the present invention include
any combination of the above preferred substituents for each of Formulas III-VI.
The following paragraphs show additional aspects of the invention for at
least one R*, R*, R®, and R® for compounds of Formulas I-VI and their respective
preferred embodiments described heretofore.
1. OR"; especially those where R'? is optionally substituted cycloalkyl,
and particularly those where the cycloalkyl is a 5 or 6 membered ring.
2. C(=0)R"?; especially those where R'? is optionally substituted
cycloalkyl, and particularly those where the cycloalkylisa 5 or 6
membered ring.
3. (alkylene)OR"; especially those where R" is optionally substituted
cycloalkyl, and particularly those where the cycloalkylisa 5 or 6
membered ring.

4. (CHz)pOR”'; especially those where R* is a branched chain alkyl.
O-(alkylene)-R*’.



17 6. OCH(COZRI 8)2; especially those where R18 is
optionally substituted alkyl. 7. OCH (CH2) pOR20] 2i
especially those where R20 is optionally substituted
alkyl. 8. C(=0O - (al kyl ene)-R25. 9. NRI |R33;
especially those where R33 is optionally substituted
heteroaryl. 10. (al kyl ene)-NR18R19; especially those
where R 8 is Hor optionallyy substituted al kyl. 11.
C(R12) =N-R18; especially those where R12 is al kyl, and
those where R18 is optionally substituted

het eg.ocy cOCRI(KDLR *}2 esp@bﬁﬂ% BRsd FheRIE ¢d @tlonallPagRtituted
where R13 is optionally substituted heterocycloal kyl.
allgd: C(R12) =N- OR20; especial |y those where R12 and R30

&R BN DGR et e bt BT iyopticepie o
subGtitufod@iII.NRL1( al kyl ene) - R26; especially those where

R26 | s opiiaona substituted aryl or optionally
cubstit ut (Tq}eeﬁjé%/k%‘%rﬁ. +17. OC(=0) [ N( CH2CH2) 2N] - Re1;

espegi al | yptRdsE 5\(&48%'11 & Wi é’ﬁ”“@'b{i‘;' It bielt ed
het eroaryl. 18. SRllc?:o O?Z:%;r esﬁec' ZE\I!OT(?/ t ggﬁeth{\fﬁere
heRaGarys optional ly substituted aryl. 19.

NR11C( =0 SR 8. 1sYRL1C( = 'R23, especially those
wher ® FoA T Rl SOt o Bhera | 1ogf of Sptionaty
suBRitbepaldyy substituted heteroaryl. 21.

NRI1C(=S)NR11R23; especially those ere R23 is
opt i nal 1R 9abiski't espeeialdy those where R is alkyl, and those where

R'® is optionally substituted heterocycloalkyl,
12.  CH=N-OR"; especially those where R" is optionally substituted
heterocycloalkyl.
13.  C(R'»=N-OR?; especially those where R'? and R*® are optionally
substituted alkyl. |
14.  CR™M=N-NR'C(=0)NR"“AR'E,
15. CR™=N-NR'"SO,R',
16.  OC(=0)NR"(alkylene)-R?; especially those where R% is optionally
substituted aryl or optionally substituted heteroaryl.
17.  OC(=0)[N(CH,CH,),N]-R*; especially those where R?! is optionally
substituted heteroaryl.
18.  NR'C(=0)OR?; especially those where R** is optionally substituted
aryl.
19.  NR'C(=0)S-R'.
20.  NRYC(=0)NR'R%; especially those where R is optionally
substituted aryl or optionally substituted heteroaryl.
21.  NR!C(E=S)NRMRZ; especially those where R* is optionally
substituted aryl. |
22. NR'YS(=0)%LNR),.



22. NR11S(=O)2N(RI5)z 18 0 23.
NR'C(=O) NR'(al kyl ene) - R24; especially those where R24
is optionally substituted heterocycl oal kyl, or
optionally substituted heteroaryl. 24.

NR'C(=O N(R') NR 6AR16s 25. substituted al kyl, wherein
one of the substituents is an optionally substituted
spirocycl oal kyl group. 26. pti-onally substituted

(al kyl ene) x cycl oal kyl, especially optionally
substituted (d -al kyl ene)-cycl oal kyl and optionally
subspi t ut Re eycbyrRKydlkylde)-Fop: é\ige@éllwthasaoﬁhérb it

- (al kyl ene) x heterocycl oal kyl, erein the )

het er oy CPRIRYY Selstbitebheterheyalerikylnes psionally wistituted
N—norpholhéngo pi peridyl, or N-thionorpholinyl;
especi al |y optironal | y substituted
(Cﬂ-zﬂkylEnéﬁxhemﬁﬂdéﬂﬂi%ﬁlﬁﬁl, optional |y substituted
het er ocycl oal kyl , .and nore especially_optipnall¥
Subser ut Bistifladallodyheaiape of s pestipnts isgg optionally

het er oat ons, 'Oﬁfbistgtﬂ?édl iré‘zbtbt%dlﬁﬂ%%&t et rahydr opur anyl

and optionally substitute etra pyranyl . 28.

NR'R32, eopmnaby bubstitubeai(ailtybme)R32l0atkyh cseeinlly aptiongly
and wherein th henyl 0 | S tianally.
substituted w 498 W&eﬁépx%ﬁﬁyggnﬁﬁ-%a&lkﬁraaéﬁé?m%]a in
subdfifutedWyBloalkyl.t h one or nore nethoxy groups. The
precedi g pafagr aphs na% be conbined to further define

addi 27.onadptiopaky sbsti kyhene)s-hoterasyetpalispld svhefein the

o e R DAL
CH2 mz . . k o -

EI:H( )C(IO2 Rl% %n&%%%gﬁg]ﬁ%, E%pﬁgﬁ)és(r Egot)fcznally substituted

(al kyl enefCirgigyle teeqcysioelkyb optipraly sybstitiefludes

St e Ve e
C(R") =N- NRt&oBR1&kyDgtoups MR twal Reydremems Rifbionally substituted

=O [ N(CH2CH2) 2N] - R21,
=01 (tetrahydrgﬁulg]nyl and optionally substituted tetrahydropyranyl.

28.  NRYR¥, especially those where R* is a phenyl group and wherein
the phenyl group is optionally substituted with one or more alkoxy
groups, and in particular, with one or more methoxy groups.

The preceding paragraphs may be combined to further define additional
prefered embodiments of compounds of Formulas I-VI. For example, one such
combination for R?, R%, R®, or R® can include OR", C(=0)R", (CH,),OR”,
(CH,),OR*, O-(alkylene)-R*", OCH(CO,R'*),, OCH[(CH,),0R*}5, and C(=0)-
(alkylene)-R™.

Another such combination includes NR''R*?, NR"'R*, (alkylene)-NR'*R",
C(R™=N-R"™, CH=N-OR", C(R')=N-OR?, C(R'")=N-NR"'C(=0)NR'**R!*B,
C(R')=N-NR''SO,R'®, OC(=0)NR(alkylene)-R*, OC(=0)[N(CH,CH,),N]-R%,
NR!C(=0)ORZ, NR!C(=0)S-R !, NR!'C(=0)NR"R?, NR"'C(=S)NR''R%,
NR!!'S(=0),N(R"®),, NR''C(=0)NR " !(alkylenc)-R**, and
NR!'C(=0)N(R')NR'*AR 1B,



NR'C(=0) OR23, NR11C(=0)S-R 8 NR ' C(=O NR ' R23
NR11C(=S) NR11R23 NR'S(=0) 2N(R15)2, NR'C(=0) NR

1(al kyl ene)-R24, and NR11C(=0) N(R11) NR16AR16B 19 0 A
third such conbination includes ORL3 NR'R32 NR ' R33,
(al kyl ene) - NR18R19, C(R12)=N-R 8, CH=N-OR 3,

C(R 2)=N-OR20, OC(=0O NR'(al kyl ene) - R26,

NR 1C(=O NR11R23 NR 1C(=ShhR -°1823

NR 1C(=O) NR1' (al kyl ene)-R24,” NR'C(=0) N(R') NR16AR 6B,
C(=0) -cycl oal kyl, and optionally substituted -

(al kmt&mﬁudheioﬁibﬁxs‘axﬁ@h@aﬂlkdels ORY? fN’PHIRW s IR qalkiyRak)-on

NRH Y SR PoR SRR (SRR ORA, m@ﬁéﬁ?ﬁ@gﬁmﬂ
RRI&R%@)W 8) O&‘f?’(&l@%e n e)(ﬁ&%ﬂ@}h{m >

NRth)}{#()le(tRéle\ml 1B \UiteOpyclodikylahid/dptionalbyhtisiitutded
| east _a_spiroal kyl group, optionally
ag‘i}i)"é]le hehgtaeyclosifl ene) x” cycl oal kyl, and optional ly

sub SA'fBMH?QJch Q@Jn'ﬁiﬂaﬁpﬁ g&aﬁ&%&(%@ B%LR??%‘;% CHA,GR2L N

such COITbI nation I nc

OCH(CPpR ) ONRLETHH,0RTCLRYR) ‘RY, RIB! R E-aley BREPNR 'R,

d%%ﬁ%@t R R R AT Mg,

N@q% eﬁﬂlﬂ %&tlmtme% R he aik 1 1s substltuted
NRI 1C(=0 S R11C(=O) NR11 NRI | C(
EN(fw@lamuanmem@ymubslme&y(agcmaemcloalkyl and

on*waqix e Rl Bore R PRbY Cat 27 <pifoal iyl

gr oup fifthosth eRabinitiGLipshided NRE' R, NKVR@n?lkylene) -NRM¥RY,

| | I d t |1 bst ted |
RO S N OR ™ KB s e VAR SRR

i) SR A R onaﬁ A A EHINCHER TN,

NRH”‘*"’F&?ZME??’S"% B SO, HRIUEENECR
NR USSR MR e OR e g N CRANET TRk e,
subst}fhtemgﬁ?'ﬁhe%l%z ky IQﬂEub‘gfltu% ) witht at 1825t a Rpiré¥ky1Sroup,

ereln
optionally substituted -(alkylene),- cycloalkyl and optionally substituted -

(alkylene),-heterocycloalkyl.

A sixth such combination includes NRYR*, and C(R12)=N-OR20.

A seventh such combination includes NR"'R*?, optionally substituted -
(alkylene),-cycloalkyl, and optionally substituted -(alkylene),-heterocycloalkyl.

Other embodiments of the present invention include compounds of formulas
I-VI wherein at least one of R, R, R®, or RS is NR''R*? wherein R* is phenyl
optionally substituted with one to three OR?® groups, particularly those wherein R*
is C-Cg alkyl. Further embodiments include those wherein R*? is phenyl substituted
with one to three methoxy groups, or those wherein R¥is phenyl substituted with
two methoxy groups.

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

Formulas I-VI wherein at least one R?, RY, R®, and R® is NR!'R*, wherein R* is



optionally substituted with one to three OR30 groups,
particularly those wherein Rao is O -C8 al kyl.

Furt her enbodi nents include those wherein R32 is
phenyl substituted wth one to three nethoxy groups,
or those wherein R32 is phenyl substituted with two
nmet hoxy groups. In other aspects of the present
invention, there are includgd conpounds of Fornul as
I-VI wherein at least one R3 R4 RS and R6 is NRI |R33
wherein R33 is 20 O optionally substituted heteroaryl,
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ring w one to rée nitrogen atons In the ring.
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.6 nenbered heteroaryl ring with two nitropgen at )
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m rs nore than once in a particular fornula or

substituent, its neaning in each instance is
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"gbout" refers, to a range.of. values from..10%.of a . .
sypdt omeaty Tode Juiroule 2R BhrfitaY Rt 0SB it Y i i
calch edstes is inddFenden? OF thefothdrr om 45 to 55 ng. As used

herein, a range of values in the form"x-y" or "x to

y", &% used herpim dbghtermp'“abeuit rafere to arange of valuesfromidl Q% et a
i nt.egers therebet n. ,For .exanpl.e, ,i.h hr
speditigd valge. B Ggmple, G phpisers ARAHROGhe HRGuRM 2362 0%59, or

fréMes4d8stdye integers 1, 2, 3, 4, 5, and 6. Preferred

enmbodi ment’s i nclude each individual integer in the
r anghs used heedin, a rasgeaofyvabues dcothsiforan (o™ of "k tit ¥ger Sx through

N T
“164°C or ABtd et ‘1ehRuph 63 kthRneaBardldde Be intsgabl £2, 3, 4, 5,
anf1t6r. ul’cnt':tyei'r(ztli errn?)I)((iei;nSentsoincZ:ilugg gﬁ:ﬁ%&(ﬂvidual integer in the range, as well
as any subcombination of integers. For example, preferred integers for “1-6” can
include 1, 2, 3, 4, 5,6, 1-2, 1-3, 1-4, 1-5, 2-3, 2-4, 2-5, 2-6, etc.

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

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

moiety of alkyl-containing groups, such as alkoxy, alkoxycarbonyl, and



that is sufficiently robust to survive isolation to a
useful degree of purity froma reaction m xture, and
preferably capable of forrmulation into an efficacious
t herapeutic agent. The present invention is directed
only to stable conpounds. As used herein, the term
"alkyl" refers to a straight-chain, or branched al kyl
group having 1 to 8 carbon gtoms, such as nethyl,

et hyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isoanyl, neopentyl, 1
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As used herein, the term “phenylene” refers to a phenyl group with an

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

o

As used herein, the terms “carbocycle”,

bR

carbocyclic” or “carbocyclyl” refer
to a stable, saturated or partially saturated, monocyclic or bicyclic hydrocarbon ring
system which is saturated, partially saturated or unsaturated, and contains from 3 to
10 ring carbon atoms. Accordingly the carbocyclic group may be aromatic or non-

aromatic, and includes the cycloalkyl and aryl groups defined herein. The bonds



addi ti onal hydrogen atomrenoved, ie. a noiety wth
the structure of: As used herein, the terns
"carbocycl e", "carbocyclic" or "carbocyclyl" refer to
a stable, saturated or partially saturated, nonocyclic
or bicyclic hydrocarbon ring systemwhich is
saturated, partially saturated or unsaturated, and
contains from3 to 10 ring,cardbon atons. Accordingly
the carbocyclic group may be aronmatic or non-
aromatic, and includes the cycloal kyl and aryl groups
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used herein, the term"aryl" refers to a nono-

Cmmmbmgﬁdmﬂumhyun%ﬁéﬁbﬁh aromatic ring system having 6
to 12 ring carbon atons. Exanples include phenyl and
napht hyl eferred aryl groups include phenyl or
napht hyl ups. Included wthin the definition of
"aryls e~fused ring systens, including, for exanple,
ring “systens in which an aromatic ring is fused to a
cycloal kyl rin Examples of such fused rin syst ns
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systems in which an aromatic ring is fused to a cycloalkyl ring. Examples of such

)

fused ring systems include, for example, indane and indene.

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

Some heterocyclic groups containing one or more nitrogen atoms include

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



be optionally oxidized, and the nitrogen may be
optionally substituted in non- aromatic rings.

Het erocycl es are intended to include heteroaryl and
het er ocycl oal kkyl groups. Sone heterocyclic groups
contai ning one or nore nitrogen atons include
pyrrolidine, pyrroline, pyrazoline, piperidine,

mor phol i ne, thionorpholine,psN 23 net hyl pi perazi ne,

i ndol e, isoindole, imdazole, imdazoline, oxazoline,
oxazol e, triazole, thiazoline, thiazole, isothiazole,
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tetrazolyl, quinolyl, isoquinolyl, benzoimidazolyl, thiazolyl, pyrazolyl, and
benzothiazolyl groups.

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

As used herein, the term “heteroarylalkyl” refers to an alkyl group that is
substituted with a heteroaryl group.

As used herein, the term “alkoxy” refers to an oxygen radical substituted
with an alkyl group. Examples include methoxy, ethoxy, n-propoxy, isopropoxy, n-

butoxy, isobutoxy, sec-butoxy, t-butoxy, etc.



limted to, benzyl, phenethyl, benzhydryl,
di phenyl net hyl, triphenyl nethyl, diphenylethyl,
napht hyl methyl, etc. As used herein, the term
"heteroaryl al kyl" refers to an al kyl group that is
substituted with a heteroaryl group. As used herein,
the term "al koxy" refers to an oxygen radica
substituted wth an al kyl group. Exanpl es include
nmet hoxy, ethoxy, n-propoxy, isopropoxy, n- butoxy,
i sobut oxy, sec- but oxy, t-butoxy, etc. 24 As used
h er e usédigertial e eyt ol y” fefdre tart AryBsubstituted alkoxy

I-subiéltuted aIkox&ﬁigrou such as benzyl ox
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y-am nobutyric acid, honocysteine, etc.), rare amno
prateingssychde glya:glea,senne tyrosine, proline, hlstldme glutamine, etc.
Naturally-occurring amino acids can also include non-c-amino acids (such as p-
alanine, y-aminobutyric acid, homocysteine, etc.), rare amino acids (such as 4-
hydroxyproline, 5-hydroxylysine, 3-methylhistidine, etc.) and non-protein amino
acids (such as citrulline, ornithine, canavanine, etc.). Non-naturally occurring amino
acids are well-known in the art, and include analogs of natural amino acids. See
Lehninger, A. L. Biochemistry, 2* ed.; Worth Publishers: New York, 1975; 71-77,
the disclosure of which is incorporated herein by reference. Non-naturally occurring
amino acids also include o-amino acids wherein the side chains are replaced with

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

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



hydr oxyprol i ne, 5-hydroxylysine, 3-nethyl histidine,
etc.) and non-protein amno acids (such as
citrulline, ornithine, canavanine, etc.).
Non-naturally occurring amno acids are well-known in
the art, and include anal ogs of natural am no acids.
See Lehninger, A L. Biochemstry, 2' ed.; Wrth
Publ i shers: New York, 1975557177, the disclosure of
whi ch is incorporated herein by reference.
Non-naturally occurring amino acids also include
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CH3- CH2- CH2- CH2 26 H2N- CH2- CH2- CH2- CH2- As used
herein, the term"trk"™ refers to the famly of high
affinity neurotrophin receptors presently conprising
trk A, trk B, and trk C, ar% other menbr ane

associ ated proteins to which a neurotrophin can bind.
As used herein, the term"VEGFR' refers to the famly
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As used herein, the terms “enhance” or “enhancing” when used to modify the
terms “function” 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, a compound of the present invention would evidence enhancement of
survival of a cholinergic neuronal population at risk of dying (due to, e.g., injury, a
disease condition, a degenerative condition or natural progression} when compared
to a cholinergic neuronal population not presented with such a compound, if the
treated population has a comparatively greater period of functionality than the non-
treated population. As a further example, and again not by way of limitation, with
respect to the function of, e.g., a sensory neuron, a compound of the present
invention would evidence enhancement of the function (e.g. neurite extension) of a
sensory neuronal population when compared to a sensory neuronal population not
presented with such a compound, if the neurite extension of the treated population is

comparatively greater than the neurite extension of the non-treated population.



to a cholinergic neuronal popul ation not presented

Wi th such a conpound, if the treated popul ation has a

conparatively greater period of functionality than the

non- treated popul ation. As a further exanple, and

again not by way of limtation, with respect to the

function of, e.g., a sensory neuron, a conpound of the
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survival or function of a trophic factor Tresponsive
Exggiplary trophic factors include Ciliary Neurotrophic Factor (CNTF), basic
Fibroblast Growth Factor (bFGF), insulin and insulin-like growth factors {e.g., IGF-
I, IGF-II, IGF-III), interferons, interleukins, cytokines, and the neurotrophins,
including Nerve Growth Factor (NGF), Neurotrophin-3 (NT-3), Neurotrophin-4/5
(NT-4/5) and Brain Derived Neurotrophic Factor (BDNF).

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

includes a receptor to which a trophic factor can specifically bind; examples include

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

monocytes and neoplastic cells).
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plgc%%nrerel 0 gether of moieties, such that the moieties directly or indirectly come

into physical association with each other, whereby a desired outcome is achieved.
Thus, as used herein, one can “contact” a target cell with a compound as disclosed
herein even though the compound and cell do not necessarily physically join
together (as, for example, is the case where a ligand and a receptor physically join
together), as long as the desired outcome is achieved (e.g., enhancement of the
survival of the cell). Contacting thus includes acts such as placing moieties together
in a container {e¢.g., adding a compound as disclosed herein to a container

comprising cells for in vitro studies) as well as administration of the compound to a
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organic acid salts of basic residues such as am nes;
tozickadriganic or organic acids. For example, such conventional non-toxic salts

include those derived from inorganic acids such as hydrochloric, hydrobromic,
sulfuric, sulfamic, phosphoric, nitric and the like; and the salts prepared from
organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic,
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



or organic salts of acidic residues such as carboxylic
acids; and the like. The pharmaceutically acceptable
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are known to enharice nunerous desirtablé qualities of
in phclr arwa that thelngodifications are cleaved, either in routine manipulation or in

vive, to the parent compound. Accordingly, prodrugs include, for example,
compounds of the present invention wherein a hydroxy, amino, or carboxy group is
bonded to any group that, when the prodrug is administered to a mammalian subject,
cleaves to form a free hydroxyl, free amino, or carboxylic acid, respectively.
Examples include, but are not limited to, acetate, formate and benzoate derivatives
of alcohol and amine functional groups; and alkyl, carbocyclic, aryl, and alkylaryl
esters such as methyl, ethyl, propyl, iso-propyl, butyl, isobutyl, sec-butyl, tert-butyl,
cyclopropyl, phenyl, benzyl, and phenethyl esters, and the like.
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with protecting groups such as benzyloxycarbonyl or t-butoxycarbonyl groups.
Protecting groups are known per se as chemical functional groups that can be
sclectively appended to and removed from functionalities, such as hydroxyl groups
and carboxyl groups. These groups are present in a chemical compound to render
such functionality inert to chemical reaction conditions to which the compound is
exposed. Any of a variety of protecting groups may be employed with the present
invention. Preferred groups for protecting lactams include silyl groups such as t-

butyldimethylsilyl (“TBDMS”), dimethoxybenzhydryl (“DMB™}, acyl, benzyl



pur pose. Useful nethods of resolving and recovering
specific stereoisoners described in Eliel, E L.
Wlen, S.H Stereochenm stry of O ganic Conpounds;

Wl ey: New York, 1994, and Jacques, J, et al.

Enanti oners, Racemates, and Resolutions; WIley: New
York, 1981, each incorporated by reference herein in
their entireties. It is fuyther recognized that
functional groups present on the conpounds of the
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including mlligram gram nultigram kilogram
mul tikilogramor comrercial industrial scale.
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Table B 1-1 1-2 H N 399(M+t1) HO 485 (M+ 1) o o N v
OHH 1-3 1-4 NH 448 (M+ 1) B~ 355 (M+ 1) rv -Om
- H1-51-6 HH 439 (Mt oHC- 427 (Mt 1) oHC \ |

Al l

\ N~ Ove LCOREt \-OH 1-7 I-8 HH 428 (M+ 1) H-N
568 (M+ 1) B Ovw O \ N\ ~ N~ ,0Bn OH 1-9 1-10
Thbl B
I-1 I-2
H (o} o} E o}
399(M+1) |, 485 M+ 1) o £
e Ye® onveYa
L~on H
I-3 -4
iy K
448 (M+1) |, ° 355 (M + 1) ©
enYe® enveYas
K/\OH H
I-5 I-6
N N
439 (M + 1 ° 427 M+ 1 °
D OHC Q.O D OHC O.Q OMe
NK/COzEl NK,OH
-7 -8
N o i 5
428(M+1) | iy 568 M+1) |,
) O Q OMe ' OM
tﬁ e Sale s
\ l_oBn
OH
) 10
N N,
490 (M + 1) © 461 (M+) B L
Br O r O O 0
ep¥es L0
1\/\OAC
I-11 -12
390 M+ 1) 580 M+ 1)




N O490 (M+ 1) ~\J-\ 461 (M) Br Br 0 NI H OAc
1-11 1-12 390(M+1) 580(M¢l) 34 O HH NNp OBr NI
\'/ \/ O \ N~Oen H1-13 1-14 H H 369 (M- 1) 399
(M- 1) Ho~.~v OHHI1-15 1-16 H N 414 (M+ 1) H2N \
| NN 504 (M 1) HN\ | oOw® \ \ / OM ~-OH-0OBn
1-17 1-18 NC CO,Et H 464 (Mr 1) F  Br 383 (M- 1)
34 °
H H
B =N CMe
jenTet SO
N k/\oan
H
I-13 I-14
369 M+ 1) © 309 M+1) |, © £
§ ) ()4 )o
0500 eate
K/\oH H
I-15 16
A4M+ 1) |, ° 504M+1) |, ©
2 O OMe z O OMe
Cr g )
k/OH k,OBn
1-17 -18
NG  CO,Et H
464 (M + 1) F Q.Q Br 383 (M- 1) ©
et
Y -0
k/OH
I-19 1-20
H H
N N
339 (M- 1) ° 320 (M + 1) °
Q)4 ) D&
Cx & LI
" ;.
1-21 1-22
Ac N o] —
399 (M + 1) N 504 (M + 1) N_)-d
+ 0 o] + Br
9y s O O %
s 2a2
H




N\ | OH HH LOH 1-19 1-20 N H 339(M1) 329(Ml)
No I \V/ \/ OHI \/ / N 'N HH1-21 1-22 Ac NO
399(M+l) o No 504 (M+ 1) Br \ I \' / / N~V I N p
HN H350 1-24 H N371 (M+ 1) 00 \ N1-25 H
1-26 HNH 399(M+1) 0 0 0 0O N~ NF13C\ I _N\ N
35 °
1-24
371 (M +1)
1-25 I-26
N
399 (M + 1) 0 °
H© O C
Cx NQ
R
R
427(M+1) |26-1: i-butyl
413 (M+1) |26-1: i-propyl
413(M+1) |26-3: propyl
427 (M+1) |26-4: butyl
399 M +1) |26-5: ethyl
385 (M +) 26-6: methyl
442(M+1) |26-7. CH,CH;NMe,
468 M +1) |26-8: CH,CH,NC;Hg
524(M+1) |26-9: (CHy)eNCsH;g
1-27 I-28
H NG GOt
Br /N7
411 (M + 1) O N
b
R
R
28-1: i-propyl
28-2: propyl
28-3: cyclopentyl
28-4; 1i-butyl
1-29 I-30
NG CO,Et
370 M+ 1) SN
O
N
H




NHR 427 (M+ 1) 26-1: i-butyl 413 (M+ 1) 26-1:

i -propyl 413 (M+ 1) 26-3: propyl 427 (M+ 1) 26-4:
butyl 399 (M+ 1) 26-5: ethyl 385 (M+) 26-6: nethyl
442 (M + 1) 26-7: CH2CH2NMe2 468 (M + 1) 26-8:
CH2CH2NC4AH8 524 (M + 1) 26-9: (CH2) 6NC4AH8 1-27 1-28

HNC COP OO0O411(M+l) Nv OHR 28-1: i-propyl 28-2:
propyl 28-3: cyclopentyl 328-4: i-butyl 1-29 1-30 H
NC COPEt N~ 0 370(M+l) HZN -N \ \ / N\ N
R
386 M +1) ; 29-1: i-propyl
386 M +1) | 29-2: propyl
400 (M +1) | 29-3: i-butyl
29-4; butyl
[-31 1-32
N
° 385 (M +1)
Br N
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N
R
R
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I-33 I-34
H H
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HO O ad =N
N -
~ galgt
R f
R
373(M+ 1) | 33-1: ethyl
401 M +1) | 33-2: i-butyl
387 (M +1) | 33-3: i-propyl
387 (M +1) | 33-4: propyl
I-35 1-38
NC CO,Et H
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N N
N . \ Q O N
A NS\
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NH R 36 R 386( M+ 1) 29-1: i-propyl 386 (M+ 1)
29-2: propyl 400 (M+ 1) 29-3: i-butyl 29-4: butyl
1-31 1-32 NON38 (M+1) Br \ I \' / / NN R 31-1:
cyclopentyl 464 (M+ 1) 31-2: i-butyl 1-33 1-34 N. H
No 329 (M+ 1) _ \I'\/ NNN RH R373 (M+ 1)
33-1: ethyl 401 (M+ 1) 33-2: i-butyl 387 (M+ 1)
33-3: i-propyl 387 (M+ 1)3733-4: propyl 1-35 1-38 NC

COREt H 492 (M+ 1) Br , | \"N 427 (M+ 1) O
N
399 (M + 1) 411(M+1) 0
N
N

The general procedures to prepare the pyrrolocarbazoles of the present
invention are described in U.S. Pat. Nos. 5,705,511 (“the ‘511 patent”} and
6,630,500, PCT Publ. No. WO 00/47583, J. Heterocyclic Chemistry, 2001, 38, 591,
and J. Heterocyclic Chemistry, 2003, 40, 135. In general, the lactam nitrogen or
intermediate alcohol groups of the intermediates outlined in Table B may be
protected with such groups as acetyl, substituted silyl, benzyl, Boc, or
dimethoxybenzhydrol.

Intermediate I-20 containing a 2-methyl-pyrazole F-ring, used to prepare
examples in Table 2, was prepared from the j—ketone, 2-methyl-1,4,6,7-tetrahydro-
5H-indazol-5-one (Peet, N. P.; LeTourneau, M. E.; Heterocycles, 1991, 32, 41)
using methods described in the ‘511 patent and in J. Heterocyclic Chemistry, 2003,
40, 135.

Scheme 1.
0 i\
1) Br,/CHCl, Br N %B(OMG)Z
» Ty 22 (D
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NC  CO,Et NC  CO,Et N
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—
_ O O \ l,\l —_— =N
Oas g '
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N
\ I}.I \
H H

1-34



N 1-37 1-40 H H 400(M+1) 311 (Mt1l) N N FiZN\ /
N~ N/ H1-41 1-42 37 0 399 (M+ 1) No 411(M1) N
o\l O\ I M\ GPr NK LI-OH The genera
procedures to prepare the pyrrol ocarbazol es of the
present invention are described in U S Pat. Nos.
5,705,511 ("the 511 patent") and 6, 630,500, PCT
Publ . No. WD 00/47583, J. Haterocyclic Chemstry,

2001, 38, 591, and J. Heterocyclic Chem stry, 2003,
40, 135. In general, the [actam nitrogen or

i nternmedi ate al cohol groups of the internedi ates
outlined in Table B may be protected with such groups
as adeshdwn sufisheme it the Ni-methyl brazele demdedivenin Table 3 were
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-1 Examples 1-6

OH

As outlined in Scheme 2, Examples 1-6 may be prepared from intermediate
I-1 by converting the hydroxymethyl group, using trifluoroacetic anhydride, to an
activated per-trifluoroacetate intermediate. This intermediate may be further reacted
in situ with an alcohol, amine or amide to produce the appropriate product. In
certain cases the alcohol may serve as the solvent, otherwise suitable solvents also
include methylene chloride, dichloroethane or toluene. The hydroxymethyl
intermediates may be readily prepared by reduction of the corresponding aldehyde
or ester intermediate as described in U.S. Pat. No. 6,630,500 and herein.
Alternatively the derivatives may be prepared by treating the hydroxymethyl
intermediate I-1 with an acid catalyst, such as camphor sulfonic acid, trifluoroacetic
acid or p-toluene sulfonic acid, in the presence of the appropriate alcohol in a

suitable solvent such as methylene chloride or dichloromethane.



N N2) NaBH4/EtOH THEN \ \ HN 3) CSA/CHC 3

PdCl 2P(Ph3)2 Hi NC\-/ NC Co2Et N H2/ RaNi/ DWMF o \
I NN\ M NHHI1-34 38 As shown in Schene 1, the
N1- nmet hyl pyrazole derivatives in Table 3 were
prepared fromthe 1-nethyl a-ketone (J. Chem Res.,
1986, 1401). The N2-nethyl pyrazol e internediates
were prepared according to 4y ocedures in J.

Het erocyclic Chem 1992,19, 1355. Scheme 2. HH NN
OOHO/ '\ RHRONor RNHZ\ I N NOHO OH 1I-1
SEkanpBes 1-6 As outlined in Schene 2, Exanples 1-6
may be prepared frominternedi ate

HO NH,

[-2 Example 7

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

and ring-expanded diamine heterocycloalkyl derivatives.

Scheme 4.

Examples 9-11, 328, 329

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

hydrazine or an N-substituted hydrazine derivative.

Scheme 5.



-1 by converting the hydroxynethyl group, using
trifluoroacetic anhydride, to an activated
per-trifluoroacetate internmediate. This internediate
may be further reacted in situ with an al cohol, am ne
or am de to produce the appropriate product. In
certain cases the al cohol may serve as the sol vent,
otherw se suitable solventggal so include nethyl ene
chloride, dichloroethane or toluene. The hydroxynet hyl
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Examples 12-28; 232-235

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

or mCPBA.



1R NNNM®RC~-OORNHNHZ ONO NQNQ RZ R
Exanples 9-11, 328, 329 As outlined in Schene 4,
Exanpl es 9-11 and 328-329 were prepared by reacting
an appropriate keto-ester internmedi ate, prepared using
standard Friedel- Crafts acyl ation reactions
(described in U S. Pat. No. 6,630,500 and herein) with
a hydrazine or an N-substigquted hydrazine derivative.
Scheme 5. 400 HHHH NOROCNOONNNO Br \
NHNH2 N):NIT- I° NN " OH'"OH/-OH Internediate 1-3
Séhenigof.e 8 As outlined in Schenme 5, Exanple 8 was
prepared fromthe a, (3-unsaturated ester (prepared by
a Heck r%action with ethyl acrylate, described iga the
"511 pat glnt) with hydrazine. An N-substituted |

hydr azi p hi vative may be used to produce theg
N- subst iyt ed derivajjye. Schene 6. <
~ ko H H HC\:"* H _al kyl EQK
2 ) o
N | N
R? Cl/l\cAlkyI R?

Example 37 Example 38

As outlined in Scheme 7, cycloalkyl and heterocycloalkyl ketone derivatives
and cycloalkyl alkyl and heterocycloalkyl alkyl derivatives, such as in examples 32-
38 may be prepared by treating the appropriate pyrrolocarbazole with an appropriate
acid chloride, carboxylic acid, mixed carboxylic sulfonic anhydride or mixed
carboxylic acid anhydride, in the presence of a Lewis acid catalyst such as AlCl;, or
FeCl; in a solvent such as methylene chloride, dichloroethane, nitromethane,
nitrobenzene or carbon disulfide. The resulting ketone can be reduced to the alcohol
using standard reducing agents such as sodium borohydride (as in Example 37) or
LiAlH4. The hydroxy group of the cycloalkyl or heterocycloalkyl alcohols may be
replaced with hydrogen by treatment with trifluoroacetic acid and triethyl silane (as
in Example 38 and 309) in methylene chloride.



As outlined in Schene 6, the cyclic acetal and cyclic
t hi oacetal Exanples 12- 28 and 232-235 were prepared
by reacting an al dehyde or al kyl -ketone internediate
with a wdiol, di-thiol or hydroxyl-thiol reagent and
an acid catal yst such as CSA or p-toluene sulfonic
acid in a suitable aprotic solvent such as tol uene,
benzene, or NWP. The di ol & thi ol reagent nay have
substitutions on the al kyl chain such as in Exanples
14, 15, 18-24, and 28. The thioether derivatives my
Sbeemogverted to sul foxides or sul fones using standard
oxi di zi ng reagents such as hydrogen peroxide or
nCPBA. 4Lﬂ Scheme 7 RR NOONO \ AC13 cﬁjkyl
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Scheme 8 outlines a route to heterocycloalkenyl derivatives, such as
Examples 39-42. The alkene may be further reduced by standards chemical or

catalytic hydrogenation methods to the corresponding heterocycloalkyl derivative,

Scheme 9.

Example 43



FeCl3 in a solvent such as nethyl ene chloride,
di chl or oet hane, nitronethane, nitrobenzene or carbon
di sul fide. The resulting ketone can be reduced to the
al cohol using standard reduci ng agents such as sodi um
borohydride (as in Exanple 37) or LiA H4. The hydroxy
group of the cycl oal kyl or heterocycl oal kyl al cohol s
may be replaced with hydraogen by treatment wth
trifluoroacetic acid and triethyl silane (as in
Exanpl e 38 and 309) in nethylene chloride. 42 Schene
8 HH NOO /Sn(nBu)3 /p NO Br 0/ Pd(PPh3)Cl2 N
DVF N RZ RZ Exanples 39-42 Internediates 1-9 - [-11
Schenme 8 outlines a route to heterocycl oal kenyl
d eri Sdtenn%%outhmsra mute faxﬁwmrqw submtisuted REWUMWted
further
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mckel catalyst Alternatlvely, usmg mDé\/tlfoﬁnesc%?l))réd f:)rnlgfarmn;‘lgsl éﬂ gnd1451 %he
piperidinyl may be incorporated by Stille or Suzuki coupling reactions using the
appropriate piperidinyl stannane or borate and followed by a reduction to the
saturated piperidinyl. The piperidinyl nitrogen may be alkylated by standard
alkylation reactions as described for Examples 46-48. Standard aryl or heteroaryl
Stille and Suzuki coupling techniques may also be used to prepare fused

heterocycloalkyl-aryl derivatives.

Scheme 10,



H NO H2 HRaNi \ | OV - N ,-LOH Exanple 43 43
0 Scheme 9 outlines a route for the preparati on of
substituted or unsubstituted 2-, 3-, or 4-piperdinyl
derivatives, such as Exanple 43. Frominternediate
I-12, the pyridyl ring may be catal ytically reduced
to the saturated piperidyl using a Raney nicke
- catalyst. Alternatively, usiyng -nethods described for
Exanpl es 44 and 45, the piperidinyl may be
i ncorporated by Stille or Suzuki coupling reactions
usi ngtt he appropriate piperidi nyl stannane or borq&e
gwed by a reducti.dn Bo the saturated N
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Example 50
Example 51

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

Scheme 11,



OH CAc OAc Internediate 1-13 HAcOH O N O CAc
HONHVMe /N~ O NI / \ N Exanple 49 QAc 2) MOH, NH3
1) RCN'I HOH CNHNOO OONN AOH OH Exanple
50 Exanple 51 Schene 10 outlines routes for the
preparation of Exanples 49-51 using standard

met hodol ogi es. Schene 11. 45 HH N OIl N HO CS2CC3
RNAO ~ 1 GPr QPr a NRYGOMNHH Internediate 1-14
Exanpl es 52-53
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Scheme 11 outlines the route to prepare carbamate-type derivatives, such as
Examples 52-53, and 404-422. An alternate method to preparing N, N-di-
substituted carbamates utilized a nitrophenyl carbonate intermediate which may be
treated with various primary or secondary amines. Similarly urea, O-carbamate, and
N-carbamate derivatives may be prepared from reaction of the appropriate amine or
phenol intermediate with an isocyanate or chloroformate or from the appropriate
nitrophenyl carbonate, nitrophenyl carbamate, or trichloromethylcarbonyl (see J.
Org. Chem. 2003, 68, 3733-3735). Ether derivatives, such as Examples 60-67, may
be prepared from the phenol intermediates using standard alkylation techniques

known to those skilled in the art of organic synthesis.



HHONONOO 02N/\ OORNO\ F i \ ~ _\ F\ |
N N H Schenme 11 outlines the route to prepare
carbanat e-type derivatives, such as Exanples 52-53,
and 404-422. An alternate nmethod to preparing N, N-di-
substituted carbamates utilized a nitrophenyl
carbonate internedi ate which may be treated with
various primary or secondayy amines. Simlarly urea,
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Example 68

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

to a hydroxyl-ester intermediate, which cyclizes to the lactone.

Scheme 13.
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OH N

Example 80



N HO NO NaBH4/ THEOH OO/ \ \ / O OW CO2M
\' I NNH Exanple 68 Schene 12 shows a process for
preparation of heterocycl oal kyl |actone derivatives,
such as Exanples 68, 70-74. The internediate

ket o- ester was reduced to a hydroxyl-ester

i nternmedi ate, which cyclizes to the |actone. Schene
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Example 80 Example 83
Scheme 15.
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Intermediate 1-42 Example 135

Schemes 13-15 outline preparations for cyclic ether derivatives. The cyclic
ether group was installed by formation of a keto-ester intermediate prepared through
a standard Friedel-Crafts type acylation reaction (described in U.S. Pat. No.
6,630,500 and herein). The alkyl spacer between the chlorocarbonyl and ester may
be substituted or unsubstituted. The keto-ester was then reduced to the diol
intermediate using LiBH, in THF or NaBH, in ethanol. The ring may be closed by
treatment with an acid such as trifluoroacetic acid in dichloromethane or
dichloroethane. As shown in Scheme 14, the R? group could be incorporated after
installation of the cyclic ether using a base and an electrophile, or as shown in
Scheme 15, the R? group may be installed first, followed by formation of the cyclic

ether ring.
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OV Rz-x Ove N Base H\ Exanple 80 Exanple 83 Schene

15. c0C1 H- H NOQC2me NOOGQPr 1)AIC3 OH ~\ IN

2) LiBH4, THE 3) TFA, CHZCIZ Internedi ate 1-42

Exanpl e 135 Schenes 13-15 outline preparations for

cyclic ether derivatives. The cyclic ether group was

installed by formation of ggket-o-ester internediate

prepared through a standard Friedel-Crafts type

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

6, 630,500 and herein). The al kyl spacer between the

chl orocarbonyl and ester nay be substituted or
Seheml.i t uted. The keto-ester was then reduced to the

diol internediate using LiBH4 in THE or NaBH4 in

et hanol. The ring may be cl osed by treatnﬁht with an

acid such as trifluoroacetic aciy in d|chlpronethane

or dichletaetpane. As shown in

intermediates 1-24 - [-27 Examples 29, 169, 236-286, 277-300

Scheme 16 outlines preparation of oxime and hydrazone derivatives (such as
Examples 29, 169, 236-286, and 277-300) from the appropriate aldehyde or ketone

using standard procedures known in the art.

Scheme 17.
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Examples 287-306



ether ring. 48 Schenme 16. RLRR O X, NO NNON
N _ N NNX=0R NHR NR2\ NRZ R2 Internedi ates
1-24 - 1-27 Exanples 29, 169, 236-286, 277-300 Schene
16 outlines preparation of oxime and hydrazone
derivatives (such as Exanples 29, 169, 236-286, and
277-300) fromthe appropriate al dehyde or ketone
using standard procedures kgowr in the art. Schene 17.
R R NC CO2Et BI NAP, Cs2CCB8, NC CO2Et Br PdQAc2,
xylene NNHGONN NNH2 R\ R Internediate 1-28 H
RN ~ORaN, H RNN DM, MOH -N

Scheme 17 shows preparation of arylamine derivatives, such as Examples
287-306. The aryl amine reagent is coupled with the bromo intermediate followed
by lactam formation using RaNi and hydrogen in DMF/MeQOH.

Scheme 18.

Example 309
Intermediate 1-29

Scheme 18 shows a route for the preparation of heteroarylamine derivatives,
such as Examples 309-318. Amino intermediates 1-29 and I-37 were prepared by
alkylation of the appropriate cyano-esters with the appropriate alkyl iodide or
bromide followed by nitration, and subsequent RaNi reduction to provide the amino-
lactam. Reaction of the amino lactam intermediate with an appropriate heteroaryl

bromide or chloride produced the desired compounds.

Examples

Other features of the invention will become apparent in the course of the
following descriptions of exemplary embodiments as shown in the following Tables
1-3. The compounds of Tables 1-3 show activity in the targets described herein at
concentrations ranging from 0.1 nM to 10 uM. These examples are given for

illustration of the invention and are not intended to be limiting thereof.



N Exanpl es 287-306 49 0 Schenme 17 shows preparation of
aryl am ne derivatives, such as Exanples 287-306. The
aryl am ne reagent is coupled with the brono
internediate followed by lactam formation using RaNi
and hydrogen in DMF/ MeOH. Schenme 18. H NO ONNN
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Scheme 18 shows a route forgghe preparation of
het eroaryl am ne derivatives, such as Exanples
309-318. Amno internediates 1-29 and 1-37 were
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Table 1
1 o0/ CH,CH;CH,OH CH; H
2 )\/\O/\‘I CH,CH,CH,0H CH, H
3 QO/\ , CH,CH,CH;OH CH, H
O
4 dN,\, CHCH,CH,OH CH, H
N=\
5 N N- ﬁ ™~ CH,CH,CH,0H CH, H
0
6 < EN —~, CH,CH,CH,OH CH; H
. (N
7 o H CH,CH; OMe
N
8 oﬂ CH,CH,CH,OH CH, H
N-N
9 0 :§_>_ H CH,CH» OCH;
NN
10 OU H CH,CH; OCH;,
N-N
11 M_ H CHgCHz OCH3




NO 3\ NQR5 *R is Hunless otherw se noted Ex.
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NP
Et
20 oA CH,CH,CH,OH CH, H
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12 co CH2CH2CH2OH CH2 H 0 13 o CH2CH2CH2OH CH2 H 14
CH2CH2CH2OH CH2 H o0 15 -0 CH2CH2CH2O0H CH2 H O 16 S
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CH2CH2C02Et CH2 H s ~s 22 S~ CHZCHZCHZOH CH2 H 23
0+1 CH2CH2COZ2Et CH2 H52 KRBe R3 RZ QRS No. O

Ex. 3 2 5
No. R R Q R
24 >(\0 CH H
o™ CH,CH,CH,OH 2
S
25 (s)\ CH,CH,CO,Et CH H
(] |
26 s)\ CH,CH,CH,OH CH; H
S
27 — CH,CH,CH,0H H
O CH2
O i
28 /1\ H CHzCHg OPr
O
O
29 O-N_ CH,CH,OH CH,CH, | OCH;
30| N=C-N(H)CH:- CH,CH,0H CH,CH, | OCH;
18
31 0\’1 CHzCHgOBn CH2CH2 0CH3
0 O
32 HO»\V)M . CHCH: | oo,
O
33 O)k, H CH, H
0
34 v)k , H CH, H
O
35 V)K, CH,CH,CO,Et CH, H
1 CHICHAC =
36 / HyCH,CH,0C(=0)- | o H
cyclopropyl
OH
37 v)\ , CH,CH,CH,0H CH, H




24 Oti CH2CH2CH2OH CH2 H ~S 25 s CH2CH2COREt CH2 H S
26 ¢ CH2CH2CHZOH CH2 H S S 27 co CH2CH2CH2OH CH2 H
28 0 HCH2CH2 OPr 0 29 aO N, ~__, CH2CH2OH CH2CH2
OCH3 30 N=C-N(H) CH2- CH2CH2OH CH2CH2 OCH3 0 31 O
CH2CH20Bn CH2CH2 OCH3 0 0 32 HOV' H CH2CH2 OCH3 0 33
c:>-u, /| HCH2 H 034 V--1- | HCH2 H 0 35 V), /
CH2CH2COREt CH2 H 0 36 CHa@H2GH20C(=0)- CH H 7-11 |
cyclopropyl 2 OH 37 V-1- [ CH2CH2CH2OH CH2 H 53 Ex.
RB R2 QFR5

EX. 3 2 5
o~ R R Q R
38 vl CH,CH,CH,0H CH, H
EO
39 ]\ CH,CH,CH,0C(=0)-
9]
| CL
o CH,CH,CH,OH CH, H
Q
41 [oﬂ\ H CH,CH, oipr
8]
42 [O]\ H CH, "
43 (Nj\ CHCHCHOH | CHCHy | g
H
\
44 HNQ— CH,CH,CH,OH CH, H
45 HNC}- CH,CH,CH,OH cH, H
46 boo— N\/:>7 CH,CH,CH,OH CH, H
47 MeOZS—N\/:>7 CH,CH,CH,OH CH, H
43 MeZNOZS—ND— CH,CH,CH,0H CH» H
AcO’\,\\
49 Oy CHCHCHO0CO- | oy | H
I CH;
HO’W
50 O‘ll\l CH,CH,CH,OH CH, H
NC}/B\
>1 O-rlq CH,CH,CH,OH CH, H




No. 38 CH2CH2CH2ZOH CH2 H 0 39 C i
CH2 H OCH3 0 40 C CHCH2CH2OH CH2 H 0 41 CI H

CH2CH2 Q Pr

CH2CH2CH20C( =O) -
00 42 CHCH2 H 043 n CH2CH2CH2OH

CH2CH2 OCH3 N H 44 HN " _ CH2CH2CH2CH CH2 H 45 HND-

CH2CH2CH2OH CH z H 46 boc- NC~-

MeO2S- Nz X- CH2CH2CH20H CH2 H 48 Me2NO2S- N ?-

CH2CH2CH2OH CH2 H 47

CH2CH2CH2OH CH2 H  AcO~/ 4%0. N CH2CH2CH20CO- CH2 H |

CH3 HO\ 50 0-N CH2CH2CH2OH CH2 H NC 51 O-N
CH2CH2CH2OH CH2 H
Ex. 3 2 5
-| No. R R Q R
O
52 @x/\u/lo_ H CHCH; | gun
1
53 Br\Q/\H o— H CH,CH, OiPr
O
j\ CH,CH,0Bn
55 J L ~N" N *R! = CH(p- CH,CH,
@\H H methoxyphenyl), OCH;
0]
N CH,CH,OBn
N 2L,
56 ”:s%ﬁ N~ CHCH L ocH,
0 CH,CH,OBn |
N A u i)
57 | Sy *R' = CH(p- CHCH, | ooy
N H H methoxyphenyl), 3
L
58 N- _ CH,CH,O0H CH,CH,
- ” ﬁ OCH3
59 F H CHCH, | __ Q
60 (Oox H CHCH; | .
61 H CH,CH,OH CH,CH, | .©
62 H CH-CH-»OH CH,CH, 0 O
63 H CH,CH,OH CHCH, | o ‘Q
O-
64 H CH,CH,OH CH:CH: | cpycoumo),
65 H CH,CH,OH CH,CH, | OCH[(CH,)-
OFt],




54 Ex. RB R Qif No. 0O 52 F~ NxO- HCH2CH2 G Pr H
0 53 Br NxO_ HCH2CH2 HG Pr 0 54 ONt N_ CH2CH2CH
CH2CH2 OCH3 H H 0 CH2CH2OBn 55 0--N Ik N *R = CH(p-
CH2CH2 OCH3 o0 H H net hoxyphenyl )2 56 15-Nt N
CH2CH20Bn CH2CH2 OCH3 HN-N 0 CH2CH20Bn 57 L '/- N k
N *R = CH(p- CH2CH2 N H H OCH3 net hoxyphenyl)2 0
58 N_NxN- CH2CH2OH CH2CH2 @QgH3 » H H 59 F H CH2CH2 - N(D
60 0-0. HCH2CH2 G Pr 61 H CH2CH2OH CH2CH2 ~0-0 62 H
CH2CH20H CH2CH2 0_0 63 H CH2CH2O0H CH2CH2 0 0\

Ex. 3 2 5
No. R R Q R
00 H ~] CHCH, | 0~{)
67 H H CH,CH, O \O
(CH,)30,C(CHy),-
68 04(;\\ COLCH, CH, H
69 h H CH,CH, OCH,
O
70 h H CH,CH> OCH;
0™
7 TN H CH,CH | OCHs
7 fﬁ\ H CH,CH, oCH,
0”0
73 f& Et CH,CH, oCH,
0”0
74 ﬁ CH,CH,CH,OH o, H
070
75 O H CH2CH2 0 CH3
76 (\,[\ CH,CH,CH,0H CH, H
(0]
77 Q\ CH,CH,CH,OH CH, H
78 EBN H CH, H




O f/ 64 H CH2CH2OH CH2CH2 CH(CC2Me)2 65 H CH2CH2COH
CH2CH2 OCH[ (CH2)3 OEt]2 55 Ex. R3 Rz Q R5 No. 66 H
/|~ CH2CH2 ~OV 67 H H CH2CH2 ~0-0 68

(CH2) 302C(CH2) 2- CH2 H 0 o' er CORCH3 69 ~ H CH2CH2
OCH3 0 70 :~~ H CH2CH2 OCH3 0 0 71 0/D 0 H CH2CH2
OCH3 72 H CH2CH2 OCH3 0 0 73 Et CH2CH2 OCH3 0 o 74
CH2CH2CH2OH CH2 H 0 0 75 Qg HeCH2CH2 OCH3 76
CH2CH2CH2OH CH2 H O 77 CHOCH2CH2OH CH2 H 78 H CH2 H
0

Ex. 3 2 5

No. R R Q R

79 (j\ H CH; H
o

80 (j\ H CH,CH, OCH,
0

81 [(;/L CH,CH,0H CH,CH, OCH,

82 Q CH,CH;0H CH.CH, OCH;

83 (0\/[\ CH,CHj CHALCH OCH;

84 (o\/l\ CH;CH CH,CH, | OCH;

single isomer (-)
85 Q\ CH,CH; CH,CH, OCH,
single isomer (+)

86 gl H CH, H
0

87 fﬁ\ CH,CH,CH,OH CH, H
o]

88 @\ CH,CH,CH,OH CH, H

89 % CH,CH,CH,OH CH, H
0]

90 7[_)\ CH,CH,CH,0H CH, H
0




56 Ex. RBRRR QR5 No. 79 " HCH2 H 0 80 = H CH2CH2
OCH3 ~0 81 'o'-, CH2CH2OH CH2CH2 OCH3 82 " per
CH2CH2OH CH2CH2 OCH3 83 "o CH2CH3 CH2CH2 OCH3 84
“off CH2CH3 CH2CH2 OCH3 single isomer (-) 85 "off
CH2CH3 CH2CH2 OCH3 single isoner (+) 86 HCH2 H wuo
87 C CH2CH2CH2OH CH2 H p 88 "per CH2CH2CH2CH CH2 H
89 R CH2CH2CH2OH CH2 H 0 99 CH2CH2CH2OH CH2 H 0 57
Ex. RB Rz QR5 No. 91 > HCH2 H 92 L CH2CH3 CH2 H
O

Ex. 3 2 °

No. R R © !

91 > i
g H CH;

92 \t\, CH,CH, Hz .
(8]

93 b‘ CH,CH,CH; CH i

94 b CH, He .
O

05 %j(}f CH,CH,CH,CH,CH, CH; H

96 b CH,CH=CH, CH f

97 \ICC>~ CH,CH,CH,CH,CH, | C2 H

98 b CH,CH,CH;CH; CH, i

% %(}* CH,CH;NEY, CH, .

100 E 3 H CHchZ OCH 3
0

101 Fi q CHCH2 | o,
O

102 >(O\,l\ H CHLH: | ocp,




H2CH2CH3 CH2 H 93 bo C 94 CH3 CH2 H 95
CH2CH2CH2CH2CH3 CH2 H HRCHECH2 CH2 H 96 bo C 97
CH2CH2CH2CH2CH3 CH2 H 98 CH2CH2CH2CH3 CH2 H 99
CH2CH2NEt 2 CH2 H 100 P)" H CH2CH2 OCH3 0 101 H
CH2CH2 OCH3 0 102 H CH2CH2 OCH3 058 Ex. R3 R2 Q RS
No. 103 C H CH2CH2 OCH3 O 104 CH2CH2 OCH3 O CH2 105
CH3 CH2CH2 OCH3 O 106 a0 (dgH2)-4CH3 CH2CH2 OCH3 107
a0 (CH2)5CH3 CH2CH2 OCH3 108 (CH2)3CH3 CH2CH2 OCH3 O
109 a (CH2) 2CH( CH3) 2 CH2CH2 OCH3

e v o] w
103 84,[\ H CHCH: | e,
o
104 fj\ /& CHCH | ooy
© CH; ’
105 (;l\ CH; CH:CH: | oo
106 (Oj\ (CHy)CH; CHCH: | oo
107 Q\ (CHy)sCH; CHCR: | oop
108 (Oj\ (CHy):CH; CHCH: | e,
109 (oj\ (CH,CH(CHy), | S 1 ocH;
Ho (oj\ CH,cH=cH, | 2| ocn,
H (oj\ CH,CH,CH,0TBS | “H2CH: OCH;
12 Q\ CH,CH,CH0THP | CH2CH2 | ocp,
H3 Q\ CH,CH,CH,08 | “P2CH2 | ocp,
H4 Q\ CH,CHNEt, | S | ocn,
115 @\ o~/ | cEcH | oHL
116 C;l\ ~o~/ \ |CHCH,| OCH;




110 a CH2CH=CH2 CH2CHZ2 OCH3 111 a CH2CH2CH2OTBS
CH2CH2 OCH3 112 a CH2CH2CH2O0THP CH2CH2 OCH3 113
CH2CH2CH20H CH2CH2 OCH3 114 CH2CH2NEt 2 CH2CH2 OCH3
115 \/\N- -\ 0 CH2CH2 OCH3 O 116 \/\N -\ CH2CH2 OCH3
059 Ex. RBRR QR5 No. *and Ris N-\ 0 117
CH2CH=CHEt CH2CH2 OCH3 118 ~J. CH2CH2CH2CN CH2CH2 OCH3
119 a CH2CH2CH3 CH2CH2 OCH39 120 a0 CH2CH(CH3) 2 CH2CH2
OCH3 121 ao CH2OCH3 CH2CHZ2 OCH3 122 CH2CH2 OCH3 o
CH2 123 CH2CH2F CH2CH2 OCH3 0O 124 C 1 (CH2) 30TBS

GER 2 OCH3 125 (CHR) 30H CH2CH2 b 126 CI2CH2CER
Qa2 ocH3Ro o (g) 20rBRCH2CH2 Q R
*and R is
\/\Nj o
/
1 (Oj\ CH,CH=CHEt CHoCH, OCH;
Hs (Oj\ CHCH,CH,N | “F2H2 | ocn,
19 (D\ CH2CH2(:H3 CHZCHZ OCH3
120 Q\ CHCHCHy: | CHCH: | gy
121 (Oj\ CH,OCHs CHCH: | oo,
122 (j\ /A CH,CH, OCH;,
O CH,
123 O\ CH,CH,F CH,CH; OCH;
0
124 Ei (CH,);0TBS CH,CH, OCH,
o)
125 Eﬁ\ (CH,);0H CH,CH, OCH,
-0
126 ES\ CH,CH,CH; CH,CH, OCH,
]
127 %\ (CH;),OTBS CH,CH, OCH,
0
128 64/1\ (CHg)zOH CH,CH, OCH;
0O




127 J OCH3 0 128 (CH2)20H CH2CH2 OCH3 0 60 0 Ex. R3

R2 QRS No. 129 H2CH3 CH2CH2 OCH3

co 0 130

CH2CH2CH2CN CH2CH2 OCH3 0 131 CH3 CH2CHZ2 OCH3 132 A
CH2CH2 OCH3 0 CHZ 133 CH2C=CH CH2CH2 OCCH3 0 "Il 134
a HCH2CH2 OH 0 135 a CH2CH3 CH2CH2 OH 0 136 a H

G202 G Pr 0 137 CH2ORCH3 G202 O'Pr O 138 a H

G202 O'Pr 0 139 a OH CHER GH20HR2 O Pr

Ex. 3 2 5

R

No. R R Q

129 & CH,CH; CH,CH, | OCHs
O

130 Eﬁ\ CHCH,CH,CN | CH,CH, | OCH
o]

131 Eﬁ\ CH; CH,CH, | OCH;
0

132 fi A CHCH, |  OCH;
. CH,

133 Eél\ CHzCECH CH-CH- OCH3
o

134 fj\ H CH,CH, |  OH
o

135 Q CH,CH; CHCH, |  OH
o

136 fj\ H CH,CH, |  OiPr
O

137 (j\ CHQCH2CH3 CHchz OnPI'
O

138 O\ H CHCH, | Or
0

139 (L CH(CHs)z CHCH, |  OPr
0

140 Q CH,CHs CHCH, | Ot
0

0O

141 O\ H cocm, | )

o]




0 140 CH2CH3 CH2CH2 OEt O 141 H CH2CH2 O 0 61 Ex.
R3R2 QR5 No. 142 H CH2CH2 OCH( 0 0- 143
CH2CH2CH2CN CH2CH2 CH2CH2CH2- 0 CON 144 a H CH2CH2
O(CH2) 3CN 0 145 aCH2CH=CH2 CH2CH2 OCH2- o CH=CH2 146
H CH2CH2 OCHZ 0 CH=CH2 147 H CH2CH2 O(CH2)4CN 0 148
a (CH2) 4CN CH2CH2 O(CH2) 4CN 0 149 a CH2CH2CH2CN
CH2CH2 O Pr 0 150 *RCH Me (gH2GH2 O Pr o 151 CH3
CH2CH2 O Pr O

Ex. 3 2 5
No. R R Q R
142 (O\,[\ H CHCH, | o A
O-
143 O\ CH,CH,CH,CN | CH,CH, | CHoCH,CH-
o CN
144 Q H CH,CH, | O(CH2);CN
0
_ OCH,-
145 Q\ CHCH=CH, | CHCH: | p-on
OCH,-
146 Q\ H CH:CH: | oo o,
147 (j\ H CH,CH, | O(CH,).CN
0
148 (j\ (CH2)4CN CH,CH, | O(CH).CN
O
149 Q CH,CH,CH,CN | CHCH, O'Pr
0
CH3 i
150 (oj\ *Rl is Me CHzCHz OPr
151 (j\ CH, CHCH, | OPr
O
152 O\ CH(CH3;)CH,CH; | CH,CH, O'Pr
0
153 Q /A CH;CH, O'Pr
0 CH,
154 O\ CH,CH; CH,CH, O'Pr
0
155 (j\ CH,CH,F CH,CH, | OPr
0
156 O\ CH,CH,CH,F CH,CH, O'Pr
O




152 CH(CH3) CH2CH3 CH2CH2 O Pr co 153 CH2CH2 O Pr p
CH2 154 a CH2CH3 CH2CH2 O Pr 0 155 CH2CH2F CH2CH2
OPr 0 156 a CH2CH2CH2F CH2CH2 O Pr 0 62 Ex. R3 R2
QR5 No. 157 CH2CH2CH2CH3 CH2CH2 O Pr 0 158 a CH2CH2
OPr 159 ° . HCH2CH2 OH 160 "off CH3 CH2CH2 QOwe
161 "of f CH2CH3 CH2CH2 OEt 162 "off H CH2CH2 Oet 163
HCH2CH2 O Pr 164 "o, CH(@B8)2 CH2CH2 O Pr 165 "off
CH2CH3 CH2CH2 O Pr 166 HO OH H CH2CH2 OCH3 167 O N

CH2CH2CH2OH CH2 H 168 O H CH2 H HN. 169 CH3ON=-,

@RQ2CPOH CF2 H 170 Meo H, CF2CH3[CH2CH2 OCHB 63
R R Q R

No.

157 Q CH,CH,CH,CH; | CH,CH, O'Pr
O

158 (j\ CH,CH, O'Pr
] O~

159 (OX H CH,CH, OH

160 Q\ CH; CH,CH, OMe

161 (;k CH,CH; CH,CH, OEt

162 @\ H CH,CH, OFt

163 (;X H CH,CH, OiPr

164 (;K CH(CH:), CH,CH, || O'Pr

165 Q\ CH,CHj, ‘CH,CH, O'Pr

CH,CH,

166 H OCH

167 Ofrj\ CH,CH,CH,OH CH, H
H

168 © H H

HN\N/ CH2
169 cHoN=L_ CH,CH,CH,OH CH, H
170 Meo@ﬁ— CH,CH; CH,CH, OCH,




Ex. RBRR QR5 No. Ow 171 H CH2CH3 CH2CH2 OCH3

MeO Table 2 RI. |

NO RBRN NQNRzZ

*R1

is H

unl ess otherwise noted Ex. R3 R2 Q No. 172 H CH2CH2
0173 0- HCH2CH2 0O 174 HCH2CH2 0O 175 O H CH2CH2
176 H CH2CH2 0 177 CH2CH3 CH2CH2 A0 178 (CH2) 3CN

CH2CH2 O
63 °
Ex. 3 2 5
No. R R Q R
OlMe
171 H— CH,CH; CH.CH, OCH;
MeO
Table 2
Q
kz
*R! is H unless otherwise noted
Ex. 3 2
No. R R Q
172 (j\ H CH,CH,
O
173 Q— H CH,CH,
174 é % H CH,CH,
O
175 n H CH,CH,
o
176 %\ H CH,CH,
Q
177 )O\ CH,CHs; CH,CH,
o}
178 ﬁ (CH,);CN CH,CH,
o}




64 Ex. RB R Q No. 179 a CH2CH2CH3 CH2CH2 0 180
CH2CH3 CH2CH2 O 181 CH3 CH2CH2 O 182 C (CH2) 30H
CH2CH2 O 183 a CH2CH=CH2 CH2CH2 0 184 a CH2CH2CEt
CH2CH2 0 185 CH2CH2CH2CH3 CH2CH2 O 186 f CH2CH2CH
CH2CH2 O 187 a D CH2CH2 188 a CH(CH3)2 CH2CH2 0 189
CH2CH(CH3) 2 CH2CH2 O 190 CH2C=CH CH2CH2 0 191 a
CH2CH2NEt 2 CH2CH2 0 192 p ¢gH2 ‘A CH2CH2

Ex. 3 2

No. R R Q

179 O\ CH,CH,CH; | CHCH
0]

180 (j\ CH,CH; CH,CH,
o

181 (\/J\ CH; CH,CH,
0

182 O\ (CHy);OH CH,CH,
o

183 (j\ CH,CH=CH, | CH,CH,
0

184 O\ CH,CH,OEt | CH,CH,
9]

185 Q CH,CH,CH,CH; | CH.CH,
o]

186 (j\ CH,CH,0H CH,CH,
0

187 (j\ CH,CH,
. O~

188 O\ CH(CHa), CH,CH,
0]

189 O\ CH,CH(CHy), | CHCH,
0

190 f\/J\ CH,C=CH CH,CH,
o]

191 (\/I\ CH,CH,NEft; CH,CH,
O

192 m\ A CH,CH,
0 CH,

193 Q CH,CH,CH(CHs), | CH,CH,
O




193 a CH2CH2CH(CH3)2 CH2CH2 0 65 Ex. R3 R2 Q No.
194 CH2CH2CH2CH2- CH2CH2 o CH3 195 CH2CH2CH2 o
N(CH3) 2 CH2CH2 196 CH2CH2 197 CH2CH2CH2CH CH2CH2
no (CH3)2 198 " Q- CH2CH2CH2CH3 CH2CH2 singl e i soner
199 \0 CH2CH2CH2CH3 CH2CH2 singl e isoner 200 ° per
CH2CH2CH2F CH2CH2 201 CH2CH2CH2CH2F CH2CH2 0 202
“off iPr CH2CH2 single isqger 203 "per iPr CH2CH2
single isonmer 204 ei "off CH2CH2 single isomer 205 n
“off CH2CH2 single isomer 66 Ex. R3 R2 Q

Ex. 3 2
No. R R Q
104 (\/L CHCHoCHoCHy | oy oy
195 (j\ CH,CH,CH,-
o N(CHzs), CH,CH,
196 Q NN b | CHCHy
o) _/
CH,CH,CH,CH-
197 O\ CH,CH
o (CHs), 2
198 (0\/]\ CH,CH,CH,CHj3 CH,CH;
single isomer
199 Q\ CH,CH,CH,CH; | STtk
single isomer
200 (Oj\ CH,CH,CHF | CHCH
201 foj\ CH,CH,CH,CHF | CHCH:
202 |\/Oj\ iPr CH2CH2
single isomer
203 (oj\ iPr CHzCHz
single isomer
204 (Ol O~ CH,CH,
single isomer
205 (o\/l\ N CH,CH,
single isomer




No. 206 a CH2CH=Cwve2 CH2CH2 0 207 a a, CH2CH2 208
CH2CH2SEt CH2CH2 O O CH3 CH2CH2 209 a0 *R is C(=H O
210 a CH2CH2 211 a CH2CH2 212 HOVH~v CH2CHZ O 213 a
O CH2CH2 214 CH2CH2 0 o 215 a CH2CH2 OH 216

(Bn) ZNJ-~ CH2CH2 O 217 "of f CH2CH(CH3) 2 CH2CH2

single isoner 218 "off CH2CH(CH3)2 CH2CH2 single

i somer 219 CH2CH2CH2CN CH2@gl2 -co 67 Ex. R3 R2 Q

Ex. 3 2

No. R R Q

206 (\/[\ CH,CH=CMe, | CH,CH,
O

207 Q Q/ CH,CH,
0O

208 Q CHCH,SEt | CH,CH,
0

209 O\ o CH,CH
o *R! is C(=0)CH; i

9]

210 (j\ CH,CH,
. Wl

211 (j\ CH,CH,
O

212 f\/J\ HO™ Y CH,CH,
0 HO

o]

213 (\/J\ CH;CH,
: el

214 (\/]\ > CH,CH,
o O

215 Q\ O—/ CH,CH,

OH
216 (oj\ BN CH,CH,
217 EO\,J\ CH,CH(CH;), | CH)CH,
single isomer
218 Q\ CH,CH(CH3;), | CH,CH;
single isomer

219 &\ CH,CH,CH,CN | CH,CH,

O




No. 220 C 1 CH2CH3 CH2CHZ2 Xo 221 r 1 CHZCH2CH2CH3
CH2CH2 222 C 1 CH3 CH2CH2 223 CH2CH-CH2 CH2CH2 224
CH2CH2CH3 CH2CH2 O 225 CH2CHZ2 0 226 0 CH2CH2CH2F
CH2CH2 0 227 C 1 CH2CH2CH2CH2F CH2CH2 228 0 CH2CH3
CH2CH2 O 229 CH2CH2CH3 CH2CH2 OR 230 CH2CH3 CH2CH2
068 Ex. R3 R Q No. 231 CH2CH2CH3CN CH2CH2 0 232
*Ri is (=0 CH3 CH2CH2 233%7 H CH2CH2 ~0 234 0 *R
iIs C(=H OCH3 CH2CH2 235 0 H CH2CH2

Ex. 3 2

No. R R Q

220 é CH,CH; CH,CH;
O

221 E& CH,CH,CH,CH; CH,CH,
0

222 E/j\ CH; CH,CH;
O

223 Eﬂ\ CH,CH=CH, CH,CH,
O

224 fﬁ\ CH,CH,CH; CH,CH,
0]

225 Eﬁ\ Q\ CH,CH,
0

226 Eﬁ\ CH,CH,CH,F CH,CH,
O

227 gﬁ\ CH,CH,CH,CH,F CH,CH,
(o]

228 Q— " CH,CHs; CH,CH,

229 8 CH,CH,CH; CH,CH,
C

230 8 CH,CH, CH,CH,
0




236 CH3ON=4, H CH2CH2 237 tauON=C H CH2CH2 238 (
N-N--, HCH2CH2 239 EtON=, H CH2CH2 240 Me2HCCH2ONC
H CH2CH2 241 CHZ CHCH2ON=I" H CH2CH2 242 HONJI, H
CH2CH2 NOEL 243 H CH2CH2 NO Pr 244 H CH2CH2 245
CH3SC2NH N=( H CH2CH2 69 Ex. R3 R2 Q No. 246 O N
CH2CH(CH3) 2 CH2CH2 247 0- N~ CH2CH(CH3)2 CH2CH2 248
O CH2CH(CH3)2 CH2CH2 N 24@ HO N~ CH2CH(CH3) 2 CH2CH2
250 < N-N~ CH2CH(CH3)2 CH2CH2 ~/ NOMe 251 H CH2CH2
McO, N 252 CH(CH3)2 CH2CH2 253 N CH(CH3)2 CH2CH2 \-O

254 N;CH(CHB) 2 CH2CHZ N
Ne
231 CH,CH,CH;CN CH,CH,
(9]
o) H
232 o #Rlis C(=0)CH, | CHCH2
233 j’\ H CH,CH,
O
234 0 . i CH,CH,
o Ao *R! is C(=0)CH;
235 9\ H CH,CH
O
236 CHSON:L H CH,CH,
237 {BUON= H CH,CH;
238 {  N-N= H CH,CH,
239 eton=L_ H CH,CH,
240 MezHCCHzoN:[\ H CH,CH»
241 CH2=CHCH20NJ\ H CH-CH-
242 HON:/\ H CH,CH,
NOEt
243 7/’& H CH,CH,
NOIPr
244 W/K H CH,CH,
245 CH3802NH—N:< H CH,CH,




CH(CH3)2 CH2CH2 255 1\ / HO N 256 CH2CH(CHB)?2
CH2CH2® S N 257 || CH2CH2CH3 CH2CH2 ~ON 258
CH2CH2CH3 CH2CH2 i 0, N 259 CH2CH2CH2CH3 CH2CH2 70 O
Ex. RB R2 Q No. mpo, 260 | CH2CH2CH2CH3 CH2CH2 YO, N
261 CH2CH2CH2CH3 CH2CH2 262 O, N CH2CH2CH2CH3 CH2CH2
Al iON 263 || CH2CH3 CH2CH2 ~C2N 264 CH2CH3 CH2CH2
Q' N\ 265 CH2CH3 CH2CH2 o0, g9 °

Ex. 3 2
No. R R Q
246 ~on=l_ CH,CH(CHa); CH,CH,
AN
247 o-n={_ CH:CH(CH: | ¢y cp,
\ H,CH
248 0-N 24 CH2CH(CH3)2 CH,CH,
249 : o-n={_ CH,CH(CHs), CHCH,
250 { Wen=l_ CH,CH(CHs), CH,CH,
NOMe
251 v/’k H CH,CH,
MeQ.
252 j‘\ CH(CH3), CH,CH,
Q.
253 >\/ /”N\ CH(CH3), CH,CH;
254 } c;NK CH(CHs), CH,CH,
e 0.
255 )"'\ CH(CHa), CH,CH,
HO
N
256 N CH,CH(CH3), CH,CH,
s
0,
257 )\ CH,CH,CH; CH,CH,
-~ O“‘ N
258 I CH,CH,CH; CH,CH,
~ 0“ N
259 I CH,CH,CH,CH; CH,CH,




266 X ---- N CH2CH3 CH2CH2 267 |~ CH2CH3 CH2CH2 Cl
~OL N 268 J CH2CH(CH3)2 CH2CH2 Me2N 269 |j CH2CH2CH3
CH2CH2 270 ko, N CH2CH2CH3 CH2CH2 - O N 271 CH3 CH2CH2
272 \-0 CH3 CH2CH2 71 Ex. RS R2 Q No. 'N 273 || CH3
CH2CH2 274 x CH2CH2NMB2 CH2CH2 275 ~0 N CH2CH2NMVE2
CH2CH2 0 276 N CH2CH2NMB2 CH2CH2 \ 277 o-N

CH2CH( CH3) 2 CH2CH2  MeO 278, N CH2CH( CH3) 2 CH2CH2
279 ~oN (CH2)2-NO 280 CH2CHZ O N (CHA) N, CH2CH2 281
X-0O, -k N (CHz2~N, ) CH2CH2 282 O N (CH2)2-NQ CH2CH2

283N [CFR) - N3 Cr2C2 ]
. 3
No. R R Q
--_./O* N
260 | CH,CH,CH,CH; CH,CH,
O.
N
261 7/ )\ CH,CH,CH,CHj; CH,CH-
262 /L/QN CH,CH,CH,CHj CH,CH,
|
-~ 0 -~ N
263 | CH,CH; CH,CH,
Oy,
264 PN CH,CH, CH,CH,
0.
N
265 AR CH,CHs, CH,CH,
O.
266 >\/ )';’\ CH,CH; CH,CH,
-~ O‘ N
267 | CH,CH CH,CH,
CI\)\ P z
O
268 | CH,CH(CH3), CH>CH,
MezN
O.
269 > J‘\ CH,CH,CH, CH,CH,
270 )\/O){q\ CH,CH,CH, CH,CH,
_O - N
271 IS CH; CH,CH,
\—0~
272 )}“\ CH; CH,CH,




284 -0 N (CH2) 6~NCH2CH2 285 N (CH2) 6~N CH2CH2 286
~oN (CH2) 6-No CH2CH2 287 C NH_ CH(CH3) 2 CH2CH2 72
Ex. R3 R2 Q No. 288 & - CH(CH3)2 CH2CH2 OMVe 289
CH(CH3)2 CH2CH2 O H Meo OMe 290 N CH(CH3)2 CH2CH2
HOVe 291 Mao / N CH(CH3)2 CH2CH2 H Mao 292 O-H
CH(CH3) 2 CH2CH2 Meo 293 Mao / N - | CH2CH2CH3 CH2CH2
H OMe 294 N CH2CH2CH3 CH2GH2 < H OMe 295 Mao / N-
CH2CH2CH3 CH2CH2

s e | v |
273 YO)N\ CH; CH,CH,
274 _OJ\ CH,CH,NMe, | CH.CH,
275 >OJ\ CH,CH;NMe, | CH2CH:
276 4 Z?‘\ CH,CH,NMe, | CH,CH,
277 O oy CH,CH(CH;. | CH.CH,
MeO
278 ®/\0-N CHCH(CH:), CH,CH,
)_
279 \/cj'\ (CHZ)Z\“NQ CH,CH,
280 /ZN\ (CH?)?“NQ CH,CH,
281 )~ ZN\ ‘CHZ’Z\NQ CH,CH;
282 Vj“\ (CHZ’Z‘NQ CH,CH,
283 \/}'\ (CHZ’G\NQ CH,CH;
284 /j“\ (CHZ)E\NQ CH,CH,
285 k‘l (CHz)S"‘NQ CH,CH,
286 \fo)‘.N\ (CHz)ﬁ\NQ CH,CH,
287 5@;«4_ CH(CH;), CH,CH,




HO 296 N CH(CH3)2 CH2CH2 H Owve 297 CH(CH3) 2

CH2CH2 CF./ H Mao

298 CH2CH2CH3 CH2CH2 O H Meo W

299 H CH2CH2 Meo 73 EX. 3 R2 Q No. Ow 300

CH2CH2CH3 CH2CH2

OH MO 301 EEO/ N CH2CH2CH3
CH2CH2 H 302 F Q/ N CH2CHZCH3 CH2CH2 H MeO 303 b

/ N_ CH(CH3)2 CH2CH2 304 Meo /_1 NH CH2CH( CH3) 2

CH2CH2 Owe 7
Ex. 3 2
No. R R Q
N_
288 @ | CH(CH3)2 CH,CH,
OMe
289 Q A CH(CH3), CH,CH,
H
MeO
OMe
290 N— CH(CHs), CH,CH,
H
OMe
291 Meo@ _ CH(CHs), CH,CH,
4
MeO
N_
292 D |-I{ CH(CH3)2 CH,CH-
MeO
293 MeO@N— CH,CH,CH, CH,CH,
H
OMe
294 GN_ CH,CH,CH; CH,CH,
H
OMe
295 MeO N— CH,CH,CH; CH,CH,
i
(‘O
296 OON_ CH(CHa), CH,CH,
H
OMe
297 QN“ CH(CH:), CH,CH,
H
CF3
MeO
298 N— CH,CH,CHj; CH,CH,
H
MeQ
OMe
299 Q'ﬂ'— 07 CH,CH,
MeQ




305 /-\ NH CH2CH(CH3)2 CH2CH2 OCF3 306 /-~ NH
CH(CH3)2 CH2CH2 0 307 C-N- CH2CH2CH3 CH2CH2 0 308 HC
CH2CH( CH3) 2 CH2CH2 309 CNN CH(CH3)2 CH2CH2 N N 310
C > H CH2CH2CH3 CH2CH2 N C N H 311 "> N-
CH2CH(CH3)2 CH2CH2 N N-N H 312 N~ CH(CH3)2 CH2CH2 74
Ex. R3 R2 Q No. MeO 313 ~N-N% CH2CH(CH3)2 CH2CH2 N
H 314 N~ N CH(CH3)2 CH2CHZ @F3~ 315 (/ NYN~
CH2CH(CH3) 2 CH2CH2 ~ N

Ex. 3 2
No. R R Q
OMe
300 N— CH,CH,CHj CH,CH;,
H
MeO
301 EtOKj}ﬂ}!“w CH,CH,CH; CH,CH,
H
302 FQN— CH,CH,CH; CH,CH,
H
MeO
303 N CH(CH3), CH,CH;
H
NH
304 MeOO CH,CH(CH3), CH,CH,
OMe
305 NH CH,CH(CH;), CH,CH,
OCF,
306 NH CH(CH3), CH,CH,
O
307 é _ CH,CH,CH; CH,CH,
7
HN
308 - CH,CH(CH3), CHLCH,
/ N H
300 CN\VN\ CH(CH:), CH,CH,
-/ N
310 C N— CH,CH,CH; CH,CH,
—N
7 N H
311 Ch?/”\ CH,CH(CHs), CH,CH,
N-N H
312 e CH(CH3), CH,CH;




N 316 ~--C \>-NH CHZCH(CH3) 2 CH2CH2 N 317 N-"
CH2CH(CH3) 2 CH2CH2 H 318 --~N _N, CH2CH2CH3 CH2CH2 N
319 a CH2CH2 320 a CH2CH2 0 321 H CH2CH2 OH 322 H
CH2CH2 323 H CH2CH2 0 324 H CH2CH2 325 H CH2CH2
326 3- HCH2CH2 327 3- CH(CH3)2 CH2CH2 75 Ex. R3 R2
Q No. H ON 328 NHCH2CH2 H 329 C N~ CH2CH(CH3) 2
CH2CH2 O -N 330 CH2CH(CH3)2 GCH2CH2 O 331 Meo N/ NH
CH2CH2CH3 CH2CH2

Ex, 3 2
No. R R Q
MeO N H
313 ' </: \>/N\ CHzCH(CHS)Z CH,CH,
—N
H
7 NN
314 N;>’ ~ CH(CHz3) CH,CH,
CF, N H .
315 Z/: \>/N\ CHzCH(CHg,)z CH,CH,
=N
/ N
316 \—Ch:)—NH CH,CH(CH,), CH,CH,
7N R
317 s CH,CH(CH;), CH,CH,
N H
318 N CH,CH,CH CH,CH,
319 Q O\ CH,CH,
0
320 O\ \:L CH,CH,
0
0
321 Q/k H CH,CH,
OH
322 O/K H CH,CH,
323 O H CH,CH,
Q
324 <:>/“\ H CHLCH,
326 O H CH,CH,
327 07 CH(CHs), CH,CH,




HS 332 /_\ NNNH CH2CH2CH3 CH2CH2 H 333 Meo NxNH

CH2CH2CH3 CH2CH2 H O 334 Meo /_\ NKNH CH2CH2CH2CH3
CH2CH2 H O 335 /_\ N*NH CH2CH2CH3 CH2CH2 H Owve A |
NH CH2CH2CH3 CH2CH2 H O 337 N NH
CH2CH2CH2CH3 CH2CH2 H Ove 0 338 \ NKNH CH2CH2CH2CH3
CH2CH2 H O 339 /_\ NANH CH2CH(CH3) 2 CH2CH2 H O 340
MeO / \ N*NH CH2CH(CH3) 2 CHZCH2 H OveO 341 / \ NxNH

336\ N

CH2CH( CH3) 2 CH2CH2

Ex. 3 2
No. R R Q
H
O. N,
328 N H CH,CH,
N-N
329 N CH,CH(CHa), CH,CH,
o=~
O-N
330 { CH,CH(CHsy, | CHCH,
o]
331 | o OHLNH CH,CH,CH; CH,CH,
S
332 @_NJLNH CH,CH,CH, CH,CH,
H
3
333 | @HANH CH,CH,CH; CH,CH,
o]
334 | o _@_HJLNH CH,CH,CH,CH; | CH,CH,
0]
335 @NJ\NH CH,CH,CH; CH,CH,
H
OMe O
336 @N NH CH,CH,CH; CH,CH,
H
o]
337 Yy CH,CH,CH,CH; | CH,CH,
H
OMe ©
338 @N N CH,CH,CH,CH; | CH,CH,
H
0
339 @NJ\NH CH,CH(CHz), CH,CH,
H
o]
340 | o —Q—ﬁk“"’ CH,CH(CH:: | CHCH,
OMed
341 QN N CH,CH(CH;), CH,CH,
H




H76 Ex. RBR2 Q No. 0 342 F/ \H NxNH CH2CH( CH3) 2
CH2CH2 F 0 343 /_\ NKNH CH2CH(CH3)2 CH2CH2 H F 0 344
/ N N)I NH CH2CH(CH3)2 CH2CH2 H MeO 0 345 /)-N xNH
CH2CH2CH3 CH2CH2 MeO Ol ~ 346 /_\ NKNH CH2CH( CH3) 2
CH2CH2 MeO 0 347 J~NH CH2CH2CH2CH3 CH2CH2 0 348 F

/ \ NKNH CH2CH2CH3 CH2CH2 H F 10 349 / \ N NH
CH2CH2CH3 CH2CH2 H F 0 35@4/ _\» NANH CH2CH2CH3 CH2CH2

HF }0 NI~ NH CH2CH2CH3 CrRcHR
Ex. 3 2
No. R R Q
i
342 Ny CHCHCHs: | cppcm,
F 0
343 @NJLNH CH,CH(CHa), CH,CH,
H .
F o
344 @NMH CH,CH(CHs), CH,CH,
H
MeQ 0
345 QN}H}H CH,CH,CH; CH,CH,
MeO o
346 @NJJ\NH CH,CH(CHs), CH,CH,
MeO o
347 P
CH,CH,CH,CH; | CH,CH,
e}
us | . @HJJ\NH CH,CH;CH; CH,CH,
F 5
349 @NJLNH CH;CH,CH CH,CH,
H
F O
350 @NJLNH CH,CH,CH; CH,CH,
H
!
351 QH NH CH,CH,CH; CH,CH,
E o)
352 @_NMH CH,CH,CH; CH,CH,
H
0
353 F@NJLNH CH,CH,CH; CH,CH,
H
i
354 Qﬁ NH CH,CH,CH CH,CH,
F
0]
355 | meo Oﬁk”” CH,CH; CH,CH,




351 0- HF 0 352 \ NKNH CH2CH2CH3 CH2CH2 H Ol 353 F
/ \ N¢NH CH2CH2CH3 CH2CH2 H 0 354 N NH CH2CH2CH3
CHoCH2 F 0 355 MeO/_\ N fl, NH CH2CH3 CH2CH2 77 0
Ex. RBR2 Q No. O 356 MeO / \ NI | NH CH(CH3)2
CH2CH2 H 0 357 NxNH CH(CH3)2 CH2CH2 H 0 358 \ N |
NH CH2CH2CH3 CH2CH2 0 359 Me2N / _\ NxNH CH( CH3) 2

CH2CH2 H A 0 360 / \ I\IXNH77CI-|2C|—|§CI—B CHZCH2

Ex. 3 2
No. R R Q
&)
356 Moo QHJLNH CH(CHs), CH,CH;
o
357 Q—NJ\NH CH(CH:), CH,CH,
H
O
358 ave. CH,CH,CH; | CHyCH,
!
O
359 | e HJLNH CH(CHy), CH,CH,
cl 0
360 @N NH CH,CH,CH CH;CH,
H
Br O
361 @NJLNH CH,CH,CH; | CH,CH,
H
o]
IS
362 QH NH CH(CHs), CH,CH,
F
O
363 | g QNJ\NH CH,CH,CH, CH,CH,
H .
O
364 _@NJLNH CH,CH,CH; CH,CH,
H
o]
365 | wend - ﬁJLNH CH(CH3), CH;CH,
O
366 . QHJJ\NH CH(CH:), CH,CH,
0
367 QEJLNH CH(CH:), CH.CH,
Cl
?
368 N CH(CH), CH,CH,
F
O
369 Ko CH,CH,CH; CH,CH,
—S5




HBr 0361/ \ NxNH CH2CH2CH3 CH2CH2 H 0 362 \ HxNH
CH(CH3)2 CH2CH2 F 0 363 S/ _\ NxNH CH2CH2CH3 CH2CH2
HO 364 / \ NxNH CH2CH2CH3 CH2CH2 H 0 365 Me N/ _\
NXNH CH(CH3)2 CH2CH2 z H 0 366 F /_\ NxNH CH(CH3)2
CH2CH2 H 0 367 4HaNH CH(CH3)2 CH2CH2 C 0 368 / \
NANH CH(CH3)2 CH2CH2 F 0 369 -S NH CH2CH2CH3 CH2CH2

78 Ex. R3 R2 Q 8
Ex. 3 2
No. R R Q
O
370 \_S)LNH CH,CH,CHs CH,CH;
O
| e QEJLNH CH,CH,CH; CH,CH;
0
372 C,@_HJ\NH CH,CH,CH; CH,CH,
(0]
373 Br_@_HJJ\NH CH,CH,CH; CH,CH,
1
374 QH NH CH,CH,CHj CH,CH,
1L
375 Ny N CH,CH,CH CH,CH
@—ﬁ 2 2 3 2 2
X
376 ,ff;&ﬁ NH CH,CH;CH; CH,CH,
Q
J‘LNH
377 Q” CH,CH,CH; CH,CH,
CF; F
CF, Jlo\
378 QH NH CH,CH,CH; CH,CH,
F
CF, O
319 | . ONJJ\NH CH,CH,CH CH,CH,
H
O
380 | s _@_ﬁﬂ\m CH(CH3), CH,CH,
o]
381 CN’\—ﬁJLNH CH(CH:), CH:CH,
o
382 CN"‘—ﬁ*lLNH CH(CHs), CH,CH,




No. 0 370 ~SxNH CH2CH2CH3 CH2CH2 0 371 Me2N /_\
372 CI / \ NnlINH

N) ~NH CH2CH2CH3 CH2CH2 H Ol
CH2CH2CH3 CH2CH2 H 0 373 Br / \ NKNH CH2CH2CH3 CH2CH2
374 | \ HnNH CH2CH2CH3 CH2CH2 0 375 \ N),
CH2CH2CH3 CH2CH2 S H O 376 0 HKNH CH2CH2CH3 CH2CH2

HI1OIlI

0 377 HK NH CH2CH2CH3 CH2CH2 CF3 F CF3 378 N fl,
CH2CH2CH3 CH2CH2 F CF3 Ol 179379 F N' NH CH2CH2CH3

CH2CH2 H O
Ex. 3 2
No. R R Q
O
383 | MeNT—NL CH(CH), CH,CH,
F
384 Qﬁiw CH,CH(CHs) CH,CH,
Cl
385 N3 CH,CH(CHs), CH,CH;
NH
Br
386 GN g CH,CH(CHz), CH,CH;
H "NH . )
387 | MeN No~—n3 CH(CHy),
7 H "NH CH,CH,
/A 0
388 . NI, CH(CHs), CH,CH,
389 &8 N CH(CH;) CH,CH
N= H "NH 3)z 2Ikz
8]
390 &ﬁANH CH(CH,), CH,CH,
N A o]
{
391 L%”JLNH CH(CH:, CH,CH,
8]
392 @xﬁ/w\ CH(CHs), CH,CH;
728\ j_H
393 —N ITI N. CH(CHj3), CH,CH,
(8]
~
394 | NS CH(CHa), CH,CH,
|
\ (o]
395 N A CH(CHa), CH,CH,
|
0
396 @_OJLNH CH,CH;CH,CH; | CH,CH,
0
397 | o @_O)LNH CH,CH,CH,CH; | CHCH,




380 MeS /_\ NNH CH(CH3)2 CH2CH2 H 381 CNN-1 O NH
CH(CH3) 2 CH2CH2 0 382 CN~H-NH CH(CH3)2 CH2CH2 79 0

Ex. R3 R2 Q No. 0 383 Me2N -N--~NH CH(CH3)2 CH2CH2
FONCHCHCH3)2 CH2CH2 384 / \ N1 Cl 385/ \ NO
CH2CH(CH3) 2 CH2CH2 H NH Br 386 / _\ N 0 CH2CH(CH3) 2
CH2CH2 H NH 387 Me NN N CH(CH3)2 CHCH HNH -i 0 2
2 0388 N HNH CHCH3) 2 CHCH2 0 389 H-NH CH(CHB)2
CH2CH2 N

Ex. 3 2
No. R R Q
Q
398 . QOJLNH CH,CH,CH,CH; CH,CH,
1
3 99 @ o NH CHQ,CHZCH3 CHzCHz
0
400 | o QOJLNH CH,CH,CH, CH,CH,
401 @ JJ\NH CH20H2CH3 CH2CH2
F @]
Q
402 Me,N-Sp CH,CH,CH, CH,CH,
O
o H
403 o--N._ CH(CHa), CH,CH,
N
404 N CHzCHg CHzCHz
ey ™o
N 0
405 0\_/N’LN X, CH,CH CH;CH,
406 @L it CH,CH CH,CH
_ 2 3 2 2
N N ©
0
407 CN\/\/\NJ\O CH,CH(CHa), CH,CH;
H
O
408 Q\/\NJ\O CH,CH(CH;), | CH,CH,
H
Ny o
409 g\ N-Lg CH,CH(CH), CH,CH,
N A 0
410 l}kﬁ““\o CH,CH(CH3), CH,CH,
H
N 0
411 CT N CH,CH(CH3), CH.CH;
O
412 C,NNHJL o CH,CH(CH;), CH,CH,




0 NH CH(CH3)2 CH2CH2 390 / \ HO 391 L y'NH -t NH
CH(CH3)2 CH2CH2 0 392 / \ NJ-N- CH(CH3)2 CH2CH2 H 0
393 N NJL N~ CH(CH3)2 CH2CH2 0 394 N - ' NLN. CH(CH3)2
CH2CH2 0 395 N NON CH(CH3)2 CH2CH2 0 396 / _\ O NH
CH2CH2CH2CH3 CH2CH2 0 397 MeO / \ O'NH CH2CH2CH2CH3
CH2CH2 80 Ex. RS R2 Q No. O 398 F/ \ O'NH
CH2CH2CH2CH3 CH2CH2 0 399 g-\ <0*NH CH2CH2CH3 CH2CH2
0 400 MeO aO*NH CH2CH2CH3 CH2CH2 0 401 F O | NH
CH2CH2CH3 CH2CH2

Ex. 3 2
No. R R Q
0
413 C,N/\—ﬁd\ . CH,CH(CHa), CH,CH,
Me,
414 Q\Nﬁio CH,CH(CH:), CH,CH,
415 \c{)ik E-‘?L CHZCH(CH?,)Z CHzCHz
¢]
=0
416 ' CH,CH(CH;), CH,CH,
—0._ (o}
N Q
N
417 _N \_/N - o CHzCH(CH3)z CH,CH-
H o '
418 /'}TM/)J\'JLO CH,CH(CH3), CH,CH;
‘N
H o
N-1.
419 @_/ o CH,CH(CH.), CH,CH,
|
H o
N-
420 @_/ o CH,CH(CH), CH,CH,
|
N 0
421 7NN CH,CH(CH)» CH,CH,
N
\\ Q
422 ¢ I—’\\/\Nlo\ CH(CHz), CH,CH,
H H
1
7N N W0 H,CH(CH CH,CH
423 QN\_/N CH,CH(CHs), 2CHa
/N i
424 =N N~ O CH(CH3)2 CH,CH;
H
7\ fL
425 =N N O CH(CH3)2 CH2CH2
|
N I
7 SERNEY
426 C.QH\—JN - CH,CH(CHs), CH,CH,




0 11 402 Me2N S+NH CH2CH2CH3 CH2CH2 0 0 403 O QJ-N,
CH(CH3) 2 CH2CH2 0 404 CN#+Nto CH2CH3 CH2CH2 4 0 405
0 N~ xO CH2CH3 CH2CH2 N O 406 /_ CH2CH3 CH2CH2 N N
OO0 407 CN -O CH2CH(CH3)2 CH2CH2™ H 0 408 / j Hko

CH2CH(CH3) 2 CHZCH2 409 1 N HAO CH2CH(CH3)2 CH2CH2

410 N ~H~0 CH2CH(CH3)2 CH2CH2 H N 0 411 O CH2CH( CH3) 2
CH2CH2 0 412 GN ~H~O CH2CH(;CH3) 2 CH2CH2 81 Ex. R3 R2

Q

Ex. 3 2
No. R R Q
7\ 9
427 (N_:>\/\NJLO\ CH(CHs), CH,CH,
H
N
/N
428 q o CH,CH(CHy), | CH,CH,
NJLO
H
SN
OUN
429 Q 0 CH,CH(CHa); CH,CH,
NJL 0
H
1
430 e N 0 CH,CH(CH;), CH,CH,
Table 3
Ex. 3 2
No. R R Q
2 (oj\ CH,CH>CH;CH; CHCH,
433 Q CH,CH(CHL), CH,CH,




No. 0 413 GN-\-HJlo CH2CH(CH3)2 CH2CH2 Mea 414 a
CH2CH(CH3) 2 CH2CH2 N 415 p N, N-ko CH2CH(CH3)2 CH2CH2
-0 416 GN 0 CH2CH(CH3)2 CH2CH2 -k 0 417 , NON O
CH2CH(CH3)2 CH2CH2 H 0 418 NN p CH2CH(CH3)2 CH2CH2 H
0 419 Oj N-J1 O CH2CH(CH3)2 CH2CH2 H O N~ 420 ~N U
0 CH2CH(CH3)2 CH2CH2 o0 421 NoA N-J~ O CH2CH(CH3) 2
CH2CH2 0 422 CNHy o\ CH(@hB)2 CH2CH2 0 423 N N ~' o,

CH2CH(CH3) 2 CH2CH2™ N O 424 N NA-O- CH(CH3)2 CH2CH2 H
0

Ex. 3 2
No. R R Q
| CL
. o - CH,CH,
435 Q\ ' CH,CH; CH;CH;
436 (Oj\ CH(CH3)2 CH:CHQ
437 (Oj\ CH,CH,CH, CH,CH,
438 (\/L CH,CH
o CH3 2 2
439 (L S CH;CH,
(8]
440 (o\/L CH,CH,OCH,CH; CHCH,
441 (o\/l\ CH,CH,CH,0H CHCH,
442 (Oj\ CH,CH,OH CH,CH,
OMe
NH
443 Q CH(CHz), CH,CH,
MeO
N, '&1'
as | 7 CH,CH;
=N CH,CH(CHs)»
HO\N
45 A CH,CH(CH,), CHCH;
446 O CH,CH.
CH>CH(CHs), 22




425 N NCO, CH(CH3)2 CH2CH2 O 426 N)- NN~LO CH2CH( CH3) 2
CH2CH2 N 82 Ex. R R2 Q No. O 427 NNCH(CH3)2
CH2CH2 H N 428 /| CH2CH(CH3)2 CH2CH2 N O H O JN 429
| 1~ CH2CH(CH3)2 CH2CH2 N O H O 430 / NAO

CH2CH(CH3)2 CH2CH2 NN Table 3H NO R31 -1 N N
NQ?Z
84 °
Ex. 3 2
No. R R Q
H
I Ry-N :
N
7 = CH,CH(CH3), CHaCH,
o
/ ~
48 NeN CH,CHs CHLCH,
Table 4
Example No. Structure MS m/e
M+1)
449 578

450 508




REx. R3 R2 Q No. 431 a0 H CH2CH2 432 CH2CH2CH2CH3
CH2CH2 0 433 CH2CH(CH3)2 CH2CH2 083 Ex. R3 R2 Q
No. 434 CH2CH2 435 CH2CH3 CH2CH2 0 436 CH(CH3) 2
CH2CH2 0 437 a CH2CH2CH3 CH2CH2 438 CH3 CH2CH2 O
439 ao | T ~-/ CH2CH2 440 a CH2CH2OCH2CH3 CH2CH2 441
a CH2CH2CH2OH CH2CH2 442 CH2CH2OH CH2CH2 O Ove 443
~_NH CH(CH3) 2 CH2CH2 MeO s Ney- N

451 552

452 480

453 524

454 538




444 CN CH2CH(CH3)2 CH2CH2 HO N 445 CH2CH(CH3) 2 CH2CH2
446 /\ CH2CH(CH3)2 CH2CH2 84 Ex. R3 R2 Q No. N~ 447
N CH2CH(CH3) 2 CH2CH2 N, 448 /WN CH2CH3 3 Table 4

Exanple No. Structure Ms me (M1l) 449 578 N O NN
11 NN N450508 N O OO NN VI \V/ N NO

8 °
455 566
456 568
457 582
458 610




85 451552 O A N \ N\ / N 5452 480 N O d N
N ~N NO- 453 524 N ON S N454 538 NO3 N y 86
455 566 Y ON O3 N |T- 456 568

459 596

460 568

461 554

462 596




NO DNN NNV N 457582 NOON 1IN N/- N
NJ 458 610 N OON/ N V' / N NNB87 459 596 N O
ON i N NM_j 460 568 N OON

463 582

464 540

465 : 554

466 568




N~ 461 554 N OO~-/ N NN 462 596 NO ONN v
NN 88 463 582 NO ON\ / N Nv NN464 540 NO
ONN N~ NNA465 C554 NON

89 °

467 582

468 582

469 610




1 /[ -N N~\ NNA466 568 NO ON/ N _N N N
/-\ N89 467 582 NOONN NN 468 582 NO
1

\ \
\ O N
Ni N\ N/--NN469 610 NO

470 540

471 554

General Procedure for Examples 1-3.

To a suspension of the diol intermediate I-1 (1 equivalent) in either the
appropriate alcohol, or the appropriate alcohol with either methylene chloride or
chloroform, at room temperature in a reaction tube was slowly added trifluoroacetic
anhydride (1-2 equiv). The tube was flushed with nitrogen and sealed tightly. The
mixture was stirred at room temperature for 1-2 hours then heated to 80 °C for 2-60
h and monitored for disappearance of starting material by HPLC. Upon completion
the reaction was allowed to cool to room temperature, concentrated and worked up

by either triturating the residue with ether or collecting the resulting precipitate by
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Example 1. white solid '"H NMR (DMSO-dg): & 0.87 (t, 6H), 1.50 (m, 4H), 1.93 (m,

2H), 3.46 {m, 2H), 4.52 (s, 2H), 4.62 (s, 2H), 4.73 (m, 3H), 4.89 (s, 2H), 7.37 (m,

2H), 7.48 (m, 1H), 7.66 (m, 2H), 7.91 (s, 1H), 8.54 (s, 1H), 9.47 (d, 1H); MS (m/e)

469 (M + 1).

Example 2. 'H NMR (DMSO-dg):  0.89 (d, 6H), 1.47 (m, 2H), 1.70 (m, 1H), 1.96
{m, 2H), 3.52 (m, 4H), 4.56 (s, 2H), 4.64 (s, 2H), 4.77 (m, 2H), 4.93 (s, 2H), 7.40
(m, 2H), 7.51 (d, 1H), 7.69 (m, 2H), 7.94 (s, 1H), 8.58 (s, 1H), 9.48 (d, 1H); MS
(m/e) 469 (M + Na).

Example 3. 'H NMR (DMSO-dg): & 1.51 (m, 2H), 1.98 (m, 4H), 3.52 (m, 2H),
3.67 (m, 1H), 3.84 (m, 2H), 4.58 (s, 2H), 4.73 (s, 2H), 4.79 (m, 4H), 4.95 (s, 2H),
7.28-7.48 (m, 2H), 7.54 (d, 1H), 7.67-7.80 (m, 2H), 7.96 (s, 1H), 7.60 (s, 1H), 9.51
(d, 1H); MS (ESI): m/e 505 (M+Na)".

General method for Examples 4-6

To a well-stirred suspension of intermediate diol I-1 (0.150 g, 0.37 mmol) in
7 mL of methylene chloride were added sequentially trifluoroacetic anhydride
(0.395 g, 1.88 mmol) and N-methyl morpholine (0.152 g, 1.5 mmol) at 5 °C and
under argon atmosphere. The resulted suspension was further stirred at room
temperature for 3 h and the low boiling solvents were removed under vacuum. The
solid was suspended in 70 mL of acetonitrile and the excess amine or amide was
added then refluxed for 18 h and acetonitrile was removed under vacuum. The

crude material was dissolved in a mixture of THF and MeOH (1:1 ratio, 7 mL) and



91 filtration or extraction of the product fromthe
reaction mxture with a suitable organic solvent. The
solid product was purified by triturating with ether
or by flash chromatography on silica gel using ethyl
acetate or a mxture of ethyl acetate and hexane.
Exanple 1. white solid HNW (DVMSO-do): S 0.87 (t,
6H), 1.50 (m 4H), 1.93 (mgy 2H), 3.46 (m 2H), 4.52
(s, 2H), 4.62 (s, 2H), 4.73 (m 3H), 4.89 (s, 2H),
7.37 (m 2H), 7.48 (m 1H), 7.66 (m 2H), 7.91 (s,
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Example 6. 'H NMR (CD3);S0O &: 1.91-193 (m, 2H), 3.42-3.46 (m, 2H), 4.50 (s,
2H), 4.69-4.74 (m, 2H), 4.88 (s, 2H), 5.70 (s, 2H), 7.32-7.41 (m, 2H), 7.57-7.63 (m,
2H), 7.73 (d, 1H), 8.14 (s, 1H), 8.59 (s, 1H), 9.26 (s, 1H), 9.46 (d, 1H), 10.76 (S,
1H).

Example 7. To a stirred solution of ethanolamine (43.9 uL, 0.729 mmol) in THF (4
mL}) was added sodium hydride (17.5 mg, 0.729 mmol) at room temperature under
nitrogen. The reaction mixture stirred for 1 hour and a solution of ester intermediate
I-2 (166 mg, 0.243 mmol) in THF (4 mL) was added. The mixture was stirred at
room temperature overnight. The mixture was quenched with water, extracted with
methylene chloride and washed with water and brine. The organic phase was dried
over magnesium sulfate, filtered, and concentrated in vacuo to give a yellow residue.

The residue was dissolved in methylene chloride and cooled to 0 °C in an ice bath.



under vacuum and the reaction m xture was quenched
with water. The solid was filtered, washed with water
and dried to provide the crude solid. The crude
material was purified by silica gel colum

chr omat ogr aphy using 5% MeOH in nethylene chloride to
obtain pure product. Exanple 4. 'H NMR (CD3) 2SO S:
1.86-1.99 (m 2H), 2.0-2.4@3(mem 4H), 3.15 (t, 2H),
3.35-3.47 (m 2H), 4.45-4.52 (m 4H), 4.71-4.73 (m
2H), 4.88 (s, 2H), 7.30- 7.41 (m 3H), 7.62-7.69 (m
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Example 9.

Step A. To a stirred suspension of aluminum chloride (0.47 g, 0.00353 mol})
in 1,2-dichloroethane (5 mL) was added 3-carbomethoxypropionyl chloride (0.43
mL, 0.00353 mol). The reaction gradually became homogeneous. A suspension of
intermediate I-4 (0.5g, 0.00141 mol) was added to the mixture. The orange reaction
mixture was heated to reflux overnight. The mixture was cooled to room
temperature and poured over ice and concentrated HCI was added. The mixture
stirred for 30 min. and the solid was collected by filtration (0.52 g, 79% yield).



collected by filtration and purified by preparative
TLC on silica gel using 10% nethanol/ chloroformto
give a yellowi sh-tan solid (10.3 ng, 10%vyield). 1H
NVR (DMBSO-d6): S 2.85 (m 2H), 3.03 (t, 2H), 3.82 (s,
3H), 4.00 (t, 2H), 4.45 (t, 2H), 4.84 (s, 2H), 6.83
(d, 1H), 8.00 (d, 1H), 8.19 (d, 1H), 8.39 (s, 1H),
11.91 (s, 1H); M5 (ESlI): mge 424 (Mrl)+. Exanple 8.
3-brono internmediate 1-3 (0.224 g), ethyl acrylate
(170 uL), Pd(lIl)acetate (3.5 ng),
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Example 11. This compound was prepared by a similar method in Example 9 using
the ester from step A (110 mg, 0.259 mmol) and 2-hydroxyethylhydrazine (52.6 uL,
0.777 mmol). The reaction mixture was heated to 100 °C for 48 h. The reaction
solvent was removed in vacuo leaving an orange oil that was purified by preparative
TLC chromatography on silica gel using 10% methanol/ chloroform to give a yellow
solid (38 mg, 30% yield). 'H NMR (DMSO-dg): & 2.56 (dd, 2H), 2.85 (dd, 2H),
3.02 (dd, 2H), 3.16 (dd, 2H), 3.67 (dd, 2H), 3.85 (dd, 2H), 3.82 (s, 3H), 4.69 (t, 1H),



concentrated in vacuo to an oil. The product was
purified by preparative HPLC to give the product as a
tan solid (22%yield). "H NVR (DMSO- d6): 6 2.86
(m2H), 3.02 (m 2H), 3.14 (t, 2H), 3.41 (t, 2H),
3.82 (s, 3H), 4.85 (s, 2H), 6.85 (d, 1H), 6.91 (s,
IH, 7.59 (d, 1H), 7.94 (d, 1H), 8.19 (d, 1H), 8.26
(s, 1H), 8.34 (s, 11-1), 1@s86-(s, 11-1), 11.78 (s,
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nitrogen was a
tin(IV) chloride (95.1 g, 365 mmol) (1 M solution in methylene chloride). After 4.5

h of reaction at room temperature, the reaction was quenched with aqueous 2N HCI
(150 mL) and methylene chloride and toluéne were removed under vacuum. To the
crude residue, an additional amount of 2N HCI (350 mL) and #-butylmethyl methyl
ether (200 mL) was added. The resulted suspension was further stirred at room
temperature for 14 h and filtered, washed with s-butylmethyl methylether. The
crude material was suspended in a mixture of ethyl acetate (125 mL) and
tetrahydrofuran (125 mL) and stirred for 14 h at room temperature then filtered and
washed with cold ethyl acetate to obtain 8.4 g of aldehyde. (79% yield). 'H NMR:
(DMSO-dg) 8: 0.98 (t, 3H), 2.92 (1, 2H), 3.88 (q, 2H), 4.65 (s, 2H), 4.92-5.08 (m,



acrylate (4.19 nL, 0.387 nol) followed by
1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU) (1.93nL,
0.013 nol). After addition of DBU, the reaction
changed colors fromorange to green. The reaction
m xture was heated to reflux overnight. The mxture
remai ned het erogeneous throughout the course of the
reaction and becane dark igycolor. A small aliquot
was renoved after 18 h and the solid was coll ected by
filtration. 1H NVMR of the sanple showed no starting
4HR7CTI-2 U5 (RIEH)I 7T (d] hH), Wm@tllmns U5 X8,UItS), 833 (§,901)e8169 (s,
to roomtenperature and t solid was collected by
10}, 18956 Hﬂ\) 1448 (8JiHDé Mﬁ@fﬂla@ﬁéﬁ’[@éver al times with
cold acetonitrile and dried in vacuo at 55 Cto yield
a light orange solid (5.4 g, 78%yield). 'H NWR (DVBO
Gefigral fo&edidi: fok cycﬂid acétals dnd tldpacetal &?a@@eﬁb ae)28.3.89 (q,
2H, J = 6.8) (s, 2 4.88 (s, 2H), 4.92 (m
oH) , Amizgre oﬂglt?lmedm I-5 gggg,94$§u{1%l~) thegliol or 81631 834 5
nﬂﬂ'o'l) ﬂ-tﬁ‘uzneosﬁ fomc%c Qo(ﬁ r$5| 08 mlfl ??m@ gmbl-ﬁsrstfl 9) ifr aixture

stirred suspe he ester
of htrmthycbananmhdﬂlﬂmg (3 &) andrivdtigned Adl ndll, ) vadi refiled arsimigHydan-

STHER SHPREA Top R QAT uder sredh BiipsPhree LB foRgtoR snixfpe was

fiR&l& dvashbdittil ﬁ%?f—ﬂ%%ﬁ@inéné?andsf’ﬁF 'ﬂ‘i@'ﬁl aonéélntl%ed The

sol ution in nethyl éne chloride). After 4.
oityelagwiil was guenchedrwithragesaturated, NaH(éox %qurmmd\mssohd was

AR S Red BT IR BRI el rrters o AR B8 PR ST y,

Gé& blRaInciheomae td RRdkh pdduefs. AMNepedducBE0mino)
Slandtjgﬁcbutyl rretrlrﬁlylgﬁgﬁjiq et hg?:@ 00 r?L) \za'ﬂ? addgd )

wahdissodvad) ip ddFs@apbh @rrdawawlﬂeﬂ liﬂtlﬁmrbog‘th)ﬂdﬂé@i (mnpabbihM

so{h_?t[;@tqy ifﬁ-ﬂ'{)%t peé tl%ﬁ%l {Ell’%ﬁ%t id %1% e #Sf&eﬂle L. aFe reactlon was

quessipdndigitaqueoas NeMCO; solufion thd exteaceddavieh éth¥bacataje (8ri>d 20
tetrahydrof ({an (1 5 n) and 4/\)5 ﬁg for, 14 h at room
miigeq pREANIc| %teéwerem edyith bging; dried 2 gorgeniyated

A By oty S g
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7.25-7.45 (m 2H), 7.75 (d, 1H), 7.85 (d,1H), 8.05 (d,
1H), 852(s 1H), 8.69 (s, 1H), 8.95 (s, 1H), 10.18
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7.8 8h, A0.7 85970\, 413, 7.80 (4, 1H), 7.98 (s, 1H), 8.58 (s, 1H), 9.48 (d,

1H); MS m/e : 441 (M-+1).

Example 13: '"H NMR, (DMSO-dg) &: 1.82-1.95 (m, 2H), 3.42-3.62 (m, 2H), 3.95 (,
2H), 4.25-4.39 (d,d, 2H), 4.65 (s, 2H), 4.63-4.72 (m, 2H), 4.89 (s, 2H), 5.72 (s, 1H),
7.32-7.55, (s, 2H), 7.68 (d, 1H), 7.69-7.82 (m, 2H), 7.96 (s, 1H), 8.55 (s, 1H), 9.48
(d, 1H); MS m/e 455 (M+1).



mol ), p-toluenesul fonic acid (0.13 g, 0.68 nmol) and
anberlyst (1 g) in a mxture of

1-met hyl - 2-pyrrolidinone (3 nL) and toluene (25 nL)
was refluxed using Dean- Stark apparatus for 2 days
and under argon atnosphere. The reaction m xture was
filtered, washed with 1-nethyl-2-pyrrolidi none and THE
then concentrated. The oilgy1iquid was quenched with
agq. saturated NaHCO3 solution and the solid was
filtered, washed with water to provide the crude
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“%‘219 R S R M ST

9.48 (d, 1H); MS nme : 441 (M+l). Exanple 13: 'H NWR
(DI\/ISOdILIS 1,82-1.95 (m 2H), 3.42-3.62 (m 2H),
Example 16: MSypge 528 36t 39 (d, d, 2H), 4.65 (s, 2H),

4.7 89 2H), 5.72 (s, IH),
Eéalggleéﬂsgls(ﬂ%;%\{@ 68(?d, T)H), 7. 69%. 82H)(m 2H) ,
EXargfle(18; MBHp/e @OFBIK1Y, 114), 9.48 (d, 1H); MBS mic 455

Mk1) .. 97 0 H NMR, (DMVBO-d6) S: 0.80 (s,
E’gﬁiﬁlf]’] 192%43(@?%%%&697 2.33 (m (2H) 3? 40- 3. 52 (SnS
Egﬁglple:iOGletS%n/%%l(lgmﬂ 4.55 (s, 2H), 4.73-4.77 (m

(s, 5.62 (s, 1H), 7.35-7.45 (m 2H),

Eﬂm@ﬂe?lﬁMS(rmieSZSH)(MM)M (d, 1H, 8.01 (s, 11-1), 8.51
M5 me 483 (M+l). Exanple 15:

E’%?!PNR/@ Itd%l\%’lﬁ%(:}g)@%ﬁé 19-1. 38 (4xd,( 6H§, 19601 99 (m

EyZd:rh 1e3341ﬂ45rﬁ/a'339(m+13H) 3.82-3.87 (m 2H), 4.55 (s,
4.94 (s, 2H), 6.10 (s, 1H),

EWB?MMS (e 4QI(-7I)(M+71)61 7.68 (m 2H), 7.75 (d, 1H),
Efarifie 05: MHve S 5TB145:
Example 26: MS m/e 473 (M+1).
Example 27: MS m/e 471 (M+1),
Example 28: MS m/e 497 (M+1).

9’.

Example 29. To intermediate I-6 (30mg, 0.07 mmol) in pyridine (0.5 m1) was added
O-(tetrahydro-2H-pyran-2yl)hydroxylamine (33 mg, 0.282 mmol, 4eq) and the
reaction was heated to 100 °C overnight. The reaction was concentrated in vacuo,
stirred with water, the product collected and dried at 80 °C. "H NMR (400MHz,
DMSO) 8.52(1H, s), 8.42(1H, s), 8.17(1H, s), 7.89(1H, d), 7.81(1H, d), 7.74(1H, d),



1H, 951 (d, 1 H; MSne 469 (Ml). Exanple 16: M
me 529 (M+l). Exanple 17: M5 mle 487 (M+1l). Exanple
18: Ms nle 609 (M+l). Exanple 19: M5 nmle 567 (M1).
Exanple 20: M5 mle 511 (M+l). Exanple 21: M5 me 557
(Mrl). Exanple 22: M5 me 515 (Mtl). Exanple 23: M
me 539 (M+rl). Exanple 24: M5 mle 497 (M+1l). Exanple
25 M5 me 515 (Mrl). Examgye 26: MS me 473 (Ml).
Exanple 27: M5 mle 471 (M+l). Exanple 28: M5 me 497
(Mrl). Exanple 29. To internediate 1-6 (30ng, 0.07
6|9mgIH s),1®. mmoﬂ)ns%mﬁ sWS 0 aH, a,dﬂsqu s), 468(2H d),3 86(6H

tetra dro 2H pyran- 2y1) hydr oxyl am ne

Bt Hom, S0 H . 320t b, haS(oHe Fe OB T 00 WS T 526

?j‘fnl ght. The reaction was concentrated in vacuo,
rred with water, the product collected and dried at
80 C. 1H NI\/R(4OOI\/Hz, DVSO) 8. 52(1H s) 8.42(1H, s),

Egm%é% o0 Ti\%: amélogl%%é;ﬂ ing%rmegmgai]g'i (jo lgg 0.4 74(o})rpva§' %glde?i Yo

tgnggf %ﬁm%k’més %% og?,% bf"i“ @%E@ [} mggg') T%ég? 1#?;)“% 20

°@ténthiding a(Mdr)nts sodara lcarbdfate (IEmand.ne nmiyedlNYdq). The mixture
internedi ate 1- 50 ng, 0.11 mol) was added to a

isstifred éaf 2shsiugg fuhgm wadtopgarin toylifoyashersesyarogen bramide
20 .C co nt

TSRt BBl AR e Blets Th SaetiSh §R55 RS wargn to room

tertiperafiry Wi!h%um? SterfipRiChrid@her’cdibitfatéd) ErheAebiau@ @ ad O
warmto QC, an excesswgéanogen brom de and sodi um

dissol vedrin ethyhagetate, treashediwith waRrend bsine. dsied\qyer BRERSARIN o
sul Bl ikt Oreli GR z{p%gaqgc{raﬂ['er é Q/as:‘ ﬁfsgolvégiginqjﬁ%nélggén(ﬁﬁ %n

eh concen he re3|
silica gel, concentrated and then chromato graphed on silica gel with

methanol/methylene (95/5 increasing to 9/1). The fractions containing product were
concentrated and then the residue triturated with ether, collected and dried. '"H NMR
(DMSO-d¢) 8 8.40(1H, s), 7.95(1H, s), 7.85(1H, d), 7.72(1H, d), 7.50(1H, d),
7.29(1H, m), 6.90(1H, s), 6.75(1H, d), 4.98(1H, m), 4.78(2H, s), 4.65(3H, m),
4.25(2H, d), 3.83(3H, m), 3.32(1H, m), 2.75(2H, m), 1.30(6H, d) MS m/e = 481
M+1)*

Example 31. To a stirred solution of intermediate I-8 (3.46 g, 7.1 mmol) in DMF (30
mL) under nitrogen was added vinyl tributyltin (3.11 mL, 0.0113 mol) and
dichlorobis(triphenylphosphine)-palladium (0.49 g, 0.00071 mol). The mixture was
heated at reflux overnight then cooled to room temperature, filtered through celite
and concentrated in vacuo to a dark oil. This oil was triturated with ether and the
resulting precipitate was collected and purified by flash chromatography on silica
gel using hexane/ ethyl acetate (1:1) then ethyl acetate (100%) to give a yellow solid
(2.3 g, 63% yield). MS (ESI): m/e 515 (M+1)". To a stirred solution of this product
(0.44 g, 0.855 mmol) in THF (10 mL) at room temperature under nitrogen was



di ssolved in ethyl acetate, washed with water and
brine, dried over nmagnesium sulfate, filtered and
evaporated. The sanple was di ssolved in DW, suspended
on silica gel, concentrated and then chromat ographed
on silica gel with nmethanol/nethylene (95/5
increasing to 9/1). The fractions containing product
were concentrated and thengg hee residue triturated
with ether, collected and dried. 'H NVR (DWVSO d6) S
8.40(1H, s), 7.95(1H, s), 7.85(1H, d), 7.72(1H, d),
addedQlsitibm Btroxide L9 i, 01855 nbm8N 01HM sdutiod) Rl gshidind (0.55
4.98(1H, m, 4.78(2H, s), 4.65(3H, m, 4.25(2H d),
mi., 8¢tapmol}y The reps qm,rmﬁ%#e wassiirred at ggom tempsrature qyproight.

17 Ryl SRRt g SARA Rl
bicmdenata istlutige NTheerganid etiase wiad driedi dvet sagnasivqiBsl fateyifiltered,
0, 0113 nol

anf} mcsq%?%fp%g%@rﬂﬂ%wswmswas erifisd Roflesy g,
cioR@Retapi9loh silitA GelModive £ y¥iRsw sdIRR(023 g’a}bz%%:ild?ﬁ MS (ESD:

overnight then cool ed”to 7oom tenperatture ere
m/h P4+ bel To e stinad sesprosion obthesddiph(8% aeg) . k53 ramdBrik

i|. This,oil triturated with
bitzeiis (8 b Bt adtfi ol ety Bl R B s apay The
reabtsim it Fs DeA18d B refliix %iuéﬂ'n?%m tHflcobiel Agrddex Riflerature.

ethyl acetate (1:1) then ethyl acetate (1009 to give

The sadvendwyas sgmeved iz vacug, to@bo a/faniselid theswasksityratedyveitiswater

Lt Ll d | pPf . L hi d 0. 44
al oo 9 v, S04 e Bllifiva bbRpREfieTLe, f o
chiosh@toghiphiy 08 &ilica@s] hds%dakHaradahlrofoginr 1o sivibe Bgth ban
M sol uti on) and ridine

nL, 0.855 nmpl, 0.1 0.55
sqhid (28%gdcldioH NMi OMSQR-diord Hi73t0m 254t 3 82 (s,

a rnk ght ANty i d
PR RIS AT APl R R Tr S4B aethe LG v
6.82 ¢ar1BDNERS (5 OHYL 7.0 (d, BHY, D63 &d)i1¢1)PNBS €d, vieD, TIo0 el 161)e8.12
magnesium sul fate, filtered, and concentrated in
(sv HdL§-46dal Bl MSAESD): inefe k> €M-ais SBUEYIFNEN - by 1 ash
chromat ography on silica gel to give a yellow solid
(0.33 g, 72%yield). M5 (ESI): me 549 (Mrl)+. To a
Exdmyple 82. Bais pixn] smepadsionhifaluhhiolim(@3oride, (023 15 1. 76mmdnpl)iim

enzene (8 ) s added 1, 1'-carbonyl diim dazol e
1»?2&@9 r@w%@%99m_twsera%%w %H%Fﬂgﬂl g aé\fg@ }
oﬁﬁ%ﬂéﬂgﬁingﬁ%&eﬂz,@éﬂ R @h v%*i% rﬁﬁl%le)jﬁ_ﬂﬁdi%%methane_(s

tenmperature. The sol vent S renov in vacuo to give
mé).t Ehe switing: grivhallyhscanmd hamegendows and ammsmansion of 1-4 (0.25 g,
0.705 mmol) in 1,2-dichloroethane (3 mL) was added. The reaction mixture was
heated to 60 °C overnight. Additional acylating agent (2 equivalents) was prepared
and added to the reaction mixture. The mixture continued to be heated at 60 °C for
an additional hour. The mixture was poured over ice and concentrated HC] was
added. The resulting precipitate was collected by filtration and purified by
preparative TLC chromatography on silica gel using 10% methanol/chloroform to
give a yellowish-tan solid (70% vield). '"H NMR (DMSO-dg): & 1.24 (m, 1H), 1.58
(m, 1H), 2.31 (m, 1H), 2.41 (m, 1H), 2.86 (m, 2H), 3.03 (m, 2H), 3.82 (s, 3H), 4.86



and collected by filtration. The solid was purified by
preparative TLC chronmatography on silica gel using 5%
nmet hanol / chloroformto give a light tan solid (25%
yield). 1H NWR (DVsO-d6): S 2.73 (m 2H), 3.25 (m

4H), 3.82 (s, 3H), 3.85 (m 2H), 4.35 (s, 2H), 4.64
(t, 1H), 4.75 (s, 2H), 4.94 (t, 1H), 6.11 (t, 1H),
6.82 (d, 1H), 6.89 (s, 1H) j0¢- %5 (d, 3H), 7.63 (d,

1H), 7.82 (d, 1H), 7.90 (d, 1H), 8.12 (s, 1H), 8.46
(s, 1H), M5 (ESI): me 575 (M1)+, 597 (M+Na) +.
(qF2HNTH.83 @ZIHTQS a2 é‘st l]FU, Fob25(ds PN VL. 13(do1 HR 1820 @y bE), 8.45 (s,

15 ARty Boni 2 B3R EDL S (R mr As7 B SasS aiigansas °

oxablcyclo[S 1. 0] hexane- 2, 4-dione (0.19 g, 1.76 nmol)
in 1,2-dichloroethane (3 nL). The m xture gradually

Exanplee3 hdowgenmepaedngdng theyspemabinethodfof Bxdmple. 325 g,
j pet hane (3 nL) was added.

E’ﬁfﬁ’élgi é%%ﬂé%ﬂé gﬁgﬁ heated to 60 C overnight.

EAERBIE Banalks (BSY! ald Ag7 @gent (2 equival ents) was

prepared and added to the reaction mxture. The
Exdmxla88. MSH(ESHuede 47 @d+heated at 60 C for an

e Ao aals BIEe” The Fesul ting preci pi Late

was collected by filtration and purified by
preparative TLC chromat ogr@ﬁghy on silica gel using 10%
Exaenple 30! This rempiundivasarepgirefebmsodaym barodiydidgredpetiam of

700 +d6 8 1.24 1H), 1.58
’E ié& @%Eflflm%ra—é%g 1 %m 1H) 2 56 (anI) 2H) |
3.03 (m 2H), 382(s 3H), 4.86 100 0 (g, 2H), 6.83
d, 1 6. 92 7.62 (d, 1
Eﬁgﬁlmde 5% T@womégwé was prepprgd lgsstr Qg@iﬁmf §71‘zﬂt‘é501‘“e%and
L i M+Na) +. Ex I
m%@?&%@@%% g{rl\g%leﬁ ng t%e(l\gﬁgr g\l ms% hod of TPes
Exanpl e 32. Exanple 33. M5 (ESI): nme 467 (M1)+

r{p38.m%é0n&q glt% 5 ga_pe FEZ 407e6 g/g& }rwlggg%yﬁmylég/gxene
OB e
wmee:omgme(imlyﬂL aMMSé\T BBdlrﬁHmI»éfmﬁmxlﬁmldmgteé abPare for
1&’[){ H;ee %E)Icta was co centrated on%o 76I'd: mg sﬂlca and applied to a bed of
silica. Medium pressure liquid chromatography employing a gradient of 1-3%
methanol:dichloromethane afforded 47 mg of a yellow solid. NMR (DMSO-dg) &
9.55(d, 1H), 8.6 (s, 1H), 7.95 (s, 1H), 7.6-7.75 (m, 3H), 7.3-7.45 (m, 2H), 7.05 (s,
1H), 5.0 (s, 2H), 4.75 (t, 2H), 4.58 (s, 2H), 4.3 (br s, 2H), 4,15 {(m, 4H), 2.15 (m,

2H), 2.05 (s, 3H). MS (ES+): 495 (M+1).

Example 40: Approximately 40 mg of Example 39 was stirred for three hours and
then heated to reflux for two hours with 40 mg potassium carbonate in 50 mL

methanol:water (25:1). The solution was concentrated to approximately 5 mL. 10
mL water was added and the solution was cooled to 0 °C and the product collected

by filtration. The white-yellow solid was washed with water and dried in vacuo to



triethylsilane in CH2C12. M5 (ESI) me 423 (Mtl) +.
Exanpl e 39: Brono internediate 1-9 (68 ny, 0.139
nmol ), tributyl stannyl dioxene (104 ng, 0.277 mol),
and bi s(triphenyl phosphi ne) pal | adi um di chl oride (5 np)
were conbined in 2 nL anhydrous N, N-di net hyl f or mam de
and heated at 80 C for 16 h. The m xture was
concentrated onto 700 ng sijlgyca- and applied to a bed
of silica. Nbdlun1pressure Iqu|d chr omat ogr aphy

enpl oyi ng a gradient of 1-3% nethanol:di chl oronet hane

agﬁfscgzs(iﬁg o%ermo&ict aNmt gﬁmm h@% o.MV (1%8@63@ )1H§ 95 (s
189)7.67. ﬁ(m,asi)(ms 216)(;11,2}1357 08 (s, 1131);)5 055, QH) 4.8 Ph)s, 2H) 4.6

GRfD. $33@n a2y GBsBby 33 w3l ins hay

Exanpl e 40: Approximately 40 ng of Exarrpl e 39 was
stirred for three hours and then heated to reflux for

Exepplecir In avaaledseadtign fighea brommintcamigdiatet el G (5050g,0.109

SN RSk bR Rl SPGB e

nfgo D100 eEmyIAS nﬁﬂ%?l aad 2 Giribuylsachyi 8 cRiDEE 1,8 RbioRf @d mg,

y filtration. The white-yell ow solid was washed with
0@&8 armel) andih¢aded fpr90v°5?c<mrmght1 Othe RI¥iFovas raigovey asfredused

t %%g %Itld the I?_T)léu%[\/(/is ogveé gl tﬁy?@%agé -yvag%éd7 with Ef?ﬂs mg}]!b('_garbonate,

bﬁneQ and thentired 0%eGné 65121179 sulfhte3 ThE H?ﬁing a?ggéht wés Remdved by
4.35 (br s, 2H), 4.17 (hr_ s, 2H) br s,

ﬁlm}lon ang) ﬂ(prlw% evapsiategh d'he produst was perifeed b omaﬁegtaphy
Iﬁ)k'}:i_fg? §<9 ﬁ%@l gé%}gtg)h@ﬁ&e} ('}Id% gr?cgeaggtg tQ 168‘% ethmlcetat'ef

The féttidng kemyinpipompducd @epatdmantvatéd dnd hbkelid olstaindd wagdried

0, 005 mmol, 5 nol % and .
atRO G fos U 2 JiputsalMifyie- 49 7dmdilly dr o- [ 1, 4] - di oxi n (82 ny,
0.218 mml ) and heated to 90 C overni ght. The DW was
renoved at reduced pressure and the residue dissolved

Ekample Q] This ebpeundvassigdpated i the dammﬂ@m@rab @sta;tn le 41 using
brine, and then dried over magnesi um sul

br&frgﬂ infprggdinte Ilds I#MMQI\@%D } 119 Hom, 8@&(&%@),841(1H

SRAPAC. 6B ST PR SCLR 1A, BSEGH SF B0t )

4.0k e/ heﬁ(éﬁes) M a/e 425 éaslyig to 100% et hyl
acetate). The fractions containing product were
concentrated and the solid obtained was dried at 80 C

E&hplé 43 "Ry rfern¥Biafd 1124600 @13 ih DMF (1 mL) was added palladium

hydroxide (5 mg) and one drop of concentrated HC1. The reaction mixture was

hydrogenated on a Parr apparatus at 50 psi for 5 hours. The catalyst was removed
by filtration and the solvent concentrated in vacuo. The solid obtained was triturated
with ether, collected and dried. MS m/e 496 (M+1)".

Example 44. This compound was prepared in a similar manner as Example 40 using
intermediate I-9 and 1,2,5,6-tetrahydropyridine-4-boronic acid. MS m/e 450
M+1)".



Exanpl e 42. This conpound was prepared in the sane
manner as Exanple 41 using brono internediate |-11.
1H NVR (DVMSO-d6) 11.90(1H, s), 9.22(1H, d), 8.41(1H,
s), 7.92(IH, nm), 7.53(2H, s), 7.28(1H, s), 6.98(2H,
m, 4.92(2H, s), 4.30(2H, m, 4.10(4H, m, 3.89(3H,
s). M ne 425 (m+l)+. Exanple 43. To internediate
1-12 (100 ng) in DVF (1 n);p4yas- added pall adi um
hydr oxi de (5 ng) and one drop of concentrated HCl. The
reactr on m xture was hydrogenated on a Parr apparatus

?Qz 453 'Thfs%m'iyoﬁﬁdl{}vﬁs prePSred FHoal E§ﬁm¥ﬁ3‘44 5 RUREendion over
f|| ration and the solvent concentrated in vacuo. The
peliidiem optcatbond M ave #52 (Matled with ether, col I ected
and dried. M5 nlfe 496 (M+l)+. Exanple 44. This
conpound was prepared in a simlar manner as Exanple
E4B8mpRi 46948 Wil 5 by treatment with the a pro riate
1256tetrahyro yrrdrne- -boronrc acid. M5 50
e’@W@B €. 102 Exanple 45. This conpound was prepared

a 4 drogenati on over palladium on

E%égygr?&'%%{/ee&@d( ‘1) +. Exanpl e 46-48 were prepared

EkamapleB7aMi &/eiB0tNEat nent with the appropriate

electr%phrle Exmﬁ% M5 me 452 (Mtl)+. Exanple

Exgmpled B5PY Exanpl e 48. M5 nmfe 559 (M#l) +.
/g 49. Step A° To a well-stirred suspension of

Intermediate 1-13 (4.4 g, 11.9 mmmol) in a mxture of

1- mefteplA: Zqug/wrsmstid'eah susperfsixin of inteameldintetThidl (@rdeg, 11.9 mmol)

chl ori de wer g..adde uenti al | )

4 G ol e P 2 YT D) v ety g ehleride il o)

wefe added SiquB ﬁﬁmiﬁﬁbmgbaﬁﬂﬁé @ ggeg,(z@ Fmlol 22 La@BRiciafount of

anhydri de ( room’  tenpérature. .
4Mmhﬂ8nmmdme PSghand rap@trcmnbbrendet (13494@ @&t& romoljcat room

SHBRRRE Al BUBY S AR BT P et v

which {150a4L) m&he ehethyléhewhlRideant rembeéﬂ ﬁrﬁlep{/@ﬁhﬂle The sohd
product (4.5 g, 90%yield) H NWR, 6(SDI\/ISOd

was filteey, W@h%wzthwtmndzlﬂfd toprowide predyci{4.2 ) 30"/4 y@id)
NfoR, (DMSO-dg) 8: 2.01 (s, 3H), 2.06-2.18 (m, 2H), 4.06-4.16 (m, 2H), 4,51 (s,
2H), 4.75-4.87 (m, 2H), 4.92 (s, 2H), 7.27-7.78 (1, 6H), 8.00 (d, 1H), 8.54 (s, 1H),
9.51 (d, 2H).

Step B: To a well stirred suspension of the product from step A (0.5 g, 1.21

mmol) and 1,1-dichloromethyl methylether (1.39 g, 12.19 mmol) in a mixture of
methylene chloride (42 mL) and toluene (5 mL) was added tin(IV) chloride (2.37 g,
9.11 mmol), (1 M solution in methylene chloride) at room temperature. The
reaction was further stirred at room temperature for 4 h and at 50 ° C for 45 min.,
then quenched the reaction at room temperature with aqueous 2N HCI (25 mL).
Methylene chloride was removed under vacuum and the aqueous layer was triturated
with ¢-butylmethyl methyl ether (30 mL) at room temperature for 14 h. The solid
was filtered, washed with water and z-butylmethyl methyl ether then dried to obtain
the crude product, which was triturated with #-butylmethyl methyl ether (20 mL) to
afford product, (0.43 g, 81% yield,). "H NMR, (DMSO-dg) &: 2.00 (s, 3H), 2.15-



214), 4.75-4.87 (m 2H), 4.92 (s, 2H), 7.27-7.78 (m
6H), 8.00 (d, 111), 8.54 (s, 1H), 9.51 (d, 2H). Step
B: To a well stirred suspension of the product from
step A (0.5 g, 1.21 nmol) and 1, 1-di chl oronet hyl

met hyl ether (1.39 g, 12.19 mmol) in a m xture of

nmet hyl ene chloride (42 niL) and toluene (5 nL) was
added tin(IV) chloride (2.:1% 39, 9.11 mol ), (1 M
solution in nethylene chloride) at roomtenperature.
The reaction was further stirred at roomtenperature

259 tm42111) -6 %9 @HF4f48f (s2H)Tu6.4.96 hﬁ@}ﬂﬁﬂ@%@ CizHQh? 33-

reac i on at roomt nmper at ur e With agueous 2

7.48.Ym, ZHp{7HHA (éan)sﬁl &%Gdd bHMser(danh& UndelrHy &ﬁéh(m &hd
a with t-butyl nmet hyl
9%2?413?“9@&' %ﬁ é%@@ﬂ‘per ature fory14 h. yThe
sol i skef @A Ifrﬁrltﬁ&rcﬂ‘%e Iytaam drogh §tBp BADEN g, aMImmol), N-
t- buty met hyl nethyl ether then dried to obtain the

mg MHlefdmhmne Hii Ehotasl 2 F memplh ead sedivm carbipnatg(ha8 By |

P R e o) By g

reﬁctib'r’l v(rzm qu@hl)hedélmﬂlﬂwﬂteﬂ@()(m) é’thl))ométetﬁﬁeréﬁl;’e %ic[) the solid was
4.76-4.90

ﬁlfergg V{ﬁéheq_‘f{kn[%l wa’perggd flged &) @]Btalngar@i_fpc (j) 68_|_g,|)91° gy@@){%{

nide, @B 52 3o ot 2 e P do-4 8
218}, @33Rs, (M) 4. 18- 4379Qnﬂmalb )4. 91I\(s mq; %shz gg ?gymmm7 md

11720, BROTEREDS BT $0550% BEPGrrIReS & 65 D, ha9.52 (@
18h. Th t hed
”@e?ﬂgv\at g?%f o)r at r oomet e:rsg(r:alt SPeWg?ldq?ﬁnggl id
was Step Dt er miktuneas edprodidy frwat step €(0.1dg, 06 hmobjaindiatlyl
acgtra?fg (i’tgL)(I% G-I%e%yi-g p?%hjﬁ] d)e Qﬂ.é_'mlnggdg h%egl\e@ %&l&} 0(,$ for20 h
anﬂ tﬁ@alfyl Ja@etﬁt@was %Eﬁ'lovéh u"_h%leﬁ §acu3fﬂ) T‘}w@a&mﬁ %va@ g’uel?dﬂled with
wa7ter7(g4 mm am)me mlﬁnmasﬁlttfmch)wasmdswnb avammgn 6nét9to(p;pv1de

the Rids Broich Spichivas Giisd it 4 @inpih st v EGaa i mD)

dQickh g ettfbr ko firthlidh Bkhpl t i
o :retﬁflt 22|;)0yi|;ﬁ|gnhglcl)d| nglae Mbe@%@%{Gﬁﬁaﬁg}t osllz%3 ?368

(M*d{) 20 h and the allyl acetate was renopved under
vacuum The reaction was quenched wth

Example 50: To a well stirred solution of Example 49 (0.195 g, 0.34 mmol) in
tetrahydrofuran (1 mL) was added methanolic ammonia (25 mL) then heated to 80
°C for 14 h. The reaction was concentrated to ~2 mL and ethyl ether was added
slowly. The solid was filtered, washed with diethy! ether and dried to provide
Example 50 (89 mg, 53% yield); MS m/e 484 (M+1).

Example 51: A mixture of the product from step C, Example 49 (0.171 g, 0.364
mmol) and acrylonitrile (5 mL) in I-methyl-2-pyrrolidinone (1 mL) was heated to
100 °C for 14 h. Acrylonitrile was removed under vacuum and the crude product

was purified by silica gel column chromatography to obtain the required product



water (74 mL) and the solid was filtered, washed wth
water, then dried to provide the crude product, which
was triturated with a m xture of tetrahydrofuran (1
m.) and diethyl ether (20 nL) to furnish Exanple 49
(0.08 g, 66%yield); MS nfe 568 (Mtl). Exanple 50: To
a well stirred solution of Exanple 49 (0.195 g, 0.34
nmmol ) in tetrahydrofuran g nms) was added nethanolic
ammnia (25 nL) then heated to 80 C for 14 h. The
reaction was concentrated to -2 nL and ethyl ether was
((ﬁﬂﬂﬁ% 79% edy. THE ﬁro%lﬁl:t' \gasvﬁ§pefn|dkd ﬁ{t%&ahye@éﬂa% b1 and
her and dri ed provi de qple 50 (8
trezged wth In@thalwsc nmcztm(l(a'mh) theirheated to 701°C far aﬂhpwr e of

h/felg an?f o%sgr%éig]; E(? Bjﬁﬁ? | cf egma(tena was%’un%eg’ gy silica

I

gél-cﬁﬁﬁxhi/élrr@m@ﬁégfa@hy@cb Glstﬁi@x ﬁr&dd&lzmg eateLd) MS: 100 4B

for 14 h. Acrylonitrile was renoved under vacuum and
(MHD-crude product was purified by silica gel colum
chromat ography to obtain the required product 104
(0.150 g, 79%vyield). The product was suspended in

GtedralahryebdofeufonBx{iddplet. 52-30d treated with nethanolic
anmoni a then heated to 70 C for .24 hou

bimer 9
Met héﬁmx ef P@?@b@&e@wé’@w LHEO08 mae ﬁaﬂéo%’ﬁ%%(o 05 mmol),

égﬁéﬁ rap %/M{at)ef obt a?%argfr%{aa@dr&%vm&glsq% %'y el Set rpd at

rolbﬁ temperaaﬂe for(INdsly) Th&soleers lwas rvamotated afidthe Exsmqﬂ sesred for 8

i it oD el v S BTG sty ool s iAo Gaipaporation
arfdAh® ARLEs §utfor s @ente® oalind s0hidT 2he felidae Wa tif@fated

stirred at roomtenperature for 1 day. The sol vent
with snethaspbarsl thel product dodleetedi due stirred for 8 hours

with ethyl acetate and 3N HCI. The ethyl acetate was

renmoved by evaporation and the aqueous sol ution was

Em@]ﬂesg 709 ™S Rte 544 {M-+1)I e NMIRI (@ES 11.60 W, aH8.08.34 (s,
mstqhanogl and the( ro)duct colﬁ ectcggi%) Exa w HZZ (s

1 )7§cﬂ¢ (Rl i), 3-8946 1ENW1.59 (s, LEINESZ ShVBED 634 . zgé(ﬁa H),
7. Mmfﬁh 476<7(§522H)15')68 (ﬁﬁ ]1?19(%910 gﬂ{%% 2883 (ét4H()1i_%%(t 289, 1.31
@76HR (m H), 4. 76 (s, 2H), 4.68 (m 1H), 3.00 (m 2H),
.83 (t, 4H), 2.66 (t, 214), 1.31
Example 53. MS m/e 511 (M+1); '"H NMR (DMSO-de) 11.61 (s, 1H), 8.33 (s, 1H),
8.30 (t, 1H), 8.16 (d, 1H), 7.67 (s, 1H), 7.57 (d, 1H), 7.50 (d, 1H), 7.33 (d, 2H), 7.19
(d, 2H), 6.86 (s, 1H), 6.78 (d, 1H), 4.77 (s, 2H), 4.69 (m, 1H), 4.28 (d, 2H), 4.18 (d,
1H), 3.00 (t, 2H), 2.82 (¢, 2H), 1.31 (d, 6H).

Synthesis of amine intermediate I-15: To a stirred suspension of bromo-
intermediate I-8 (2.44 g, 6.27 mmol) in benzene (180 mL) NMP (15 mL) was added
p-toluenesulfonic acid (1.19 g, 6.27 mmol) and 4,4’-dimethoxybenzhydrol (1.84 g,
7.5 mmol). The reaction mixture was heated to reflux for 18 h then cooled to room
temperature. The reaction solvent was removed in vacuo. The solid was dissolved

in ethyl acetate and washed with sodium bicarbonate, water and brine. The organic



(d, 6H). Exanple 53. M5 mle 511 (Mrl); 'H NMWR
(DMSO-d6) 11.61 (s, 1H), 8.33 (s, 1H), 8.30 (t, 1H,
8.16 (d, 111), 7.67 (s, 1H), 7.57 (d, 1H), 7.50 (d,
IH), 7.33 (d, 2H), 7.19 (d, 214), 6.86 (s, 1H), 6.78
(d, 1H), 4.77 (s, 2H), 4.69 (m 1H), 4.28 (d, 2H),
4.18 (d, 1H), 3.00 (t, 214), 2.82 (t, 2H), 1.31 (d,
6H). Synthesis of amne in nmedi ate 1-15: To a
stirred suspension of bronb-"internediate 1-8 (2.44 g,
6.27 mol) in benzene (180 nL)/ NWP (15 nL) was added

p}&sé QS BRES N dr %Hgﬁes"i‘&h%ﬁf&te 181t@Ged ﬁi@gorﬁﬁﬁjra)tecﬁﬂdzacuo to give
- di net hoxybénzhydrol (1.84 g, 5 mol
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brine. The organic 105 ° phase was dried over magnesium
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carbon nonoxi de was a xture cont
s1h@@étdﬁgatpmdua’ﬂn S was repeated one nore tinme. After

reactjon, tjnme of h ure was cool ed
P rhrRmta gt Jhas sivaed folvtianal ot SLETEDRIER Tho
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ncentrated in vacuo. The solid was purified by f
mixture veas bigated by 6WIC fos Bihe AThyahixtuse giay sogled tmtwm temperature

aci T0 a ol.uti on est e 1

R el o B Sl eyt 1 O Gl aeft s, P BAEE phase
waYEHDIVELmagneSRmt Yuldatd, FilRRRA Hdlcoh&irattden heaLLtb Pfoduct.
m xture was heatedto 60 C for 48 h. The m xture was

M8 (BB & 683 OMrtl & rdlesy astirrad, solwion af agidyl epuigp sy benzene was

04
ST I AT BB il oo
THd refictioadniafifle GanB&id @treflut for\3ae UDhd @mipe (miﬂﬂl) wasMBded and

(ESI): me 687 (M1)+. To a_stirred soI uti on of é:jd
the P%té}{ﬁ Gpojed; tp ropum Jexppersidee. Thederptiopiselvay was remoyed g

va%\%’le\év gfaﬁl hOVRE nilfertHl RS Eﬁihﬁ@&’ﬁf? B%X}au@é bﬂf‘e (2
chromato graphy on silica gel using 5% methanol/chloroform to give I-16.
Debenzylation was accomplished using palladium hydroxide in methanol with

catalytic concentrated HCI under 50 psi hydrogen for 48-96 h to give intermediate I-
15.

Examples 54-58 were prepared using intermediates I-15 or I-16.

Example 54. (71% yield) '"H NMR (DMSO-d¢): & 1.2-1.35 (m, 5H), 1.57 (m, 1H),
1.73 (m, 2H), 1.86 (,. 2H), 2.82 (m, 2H), 3.50 (m, 2H), 3.84 (m, 5H), 4.64 (m, 2H),



The reaction m xture was heated to reflux for 3 h. The
amne (2 nL) was added and the m xture cooled to room
tenperature. The reaction solvent was renoved in

vacuo | eaving an oil. The material was purified by
preparative plate chromatography on silica gel using
5% et hanol / chl oroformto give 1-16. Debenzyl ati on

was acconpl i shed using palhg@iun1hydroxide i n et hano
with catalytic concentrated HCL under 50 psi hydrogen
for 48-96 h to give internediate |- 15. Exanples 54-58
4YP81(§, 2H)C6.06 &, US), BR0 @ EHTRHRAIE A @iy, 638 (4, 1H),
Exa(rrpzllg 54, eli(El’m% r@i%éjl(gj mml\%s(m 5]%6 :ng 317%5(‘115%)
70 (d.5HY), 8084, 1ihhy 8.3%(d, 2H). 73 (m 2H), 1.86 (,. 2H),
2.82 (m 2H), 3.50 (m 2H), 3.84 (m 5H), 4.64 (m

2H), 106 4.73 (s, 2H), 6.06 (m 1H), 6.80 (d, 1H)
ERarfle(53, (9244 Yibld) THAMRADMED. .Y §8 .15 m, b)), 3.36 (R12118.3.
1%& 808 (s?‘bl , 8.35t d, 2»—607. Exangple 2 (éz% §3.75
(sy 6H),B)80 (e, KD, 3-BMVE03HB)4.36(QR 21D, 439 (RAFD), 8626, 2H), 4219 (m,

7 S, .16 3. 0
2@’&06?264&3%{{)( g??’giﬁ) %4&%5 (@qﬂ'zﬁg—&é b, 8, (’?ﬁ d, iﬁ;‘s-%ﬂ'@s“‘l)’
6.05 (d,uH), 781 &8, 2H), 71 (d, SHAY. 19 (d, 4H),.7.58 &9 ) ,
o> 45 T 7 21 TR TR L ST ) @ DTSR GR Ay 73 1)
7.991(d,21§%);8-$81&11¥1d-, 3H), 7.19 (d, 4H), 7.58 (m 2H),
7.73 (s, 11-1), 7.90 (d, 1H), 8.48 (s, 1H). Exanple
56. M5 (ESI) me 630 (M+l)+. Exanple 57. (52%yi el d)
ExarpiyB6 ( SROSH)m/e®302MAE)Y(m 2H), 3.74 (s, 6H), 3.29
(m 2H), 3.82 (s, 514), 3.84 (m 2H), 4.36 (s,
2H),,4.65 (s, 2H), 4.83 (m 2H), 6.70 (s, 1H), 6.84

i34 s78 30 S RSB, (o e, pfp D74 1220
(nd, 1), 3.82 Qs, (&), 384 (72180 4(38, (s, )1 1.65 (s, 2H)( 4183 k) %Irqg ﬁm (s,

LK i st 191 D PrORAR RN sy 2Hb A1 50 A, 7 G
ma3 2 .
By T 3y 05 P LD B by @89, £ gy 1,

1Q.t(s,1H)., 6.89 (s, 1H), 7.59 (d, 211), 7.89 (d, 11-1),
8.15 (s, 1H), 8.32 (s, 1H); M5 (ESI): me 500 (M1)+
Exanple 59. A m xture of internmediate I1-17 (46.3 ng,

Emipl&BR) light gray-brown solid (51% yield). 'H NMR (DMSO-dg): & 1.09 (¢,
6H), 2.79 (m, 2H), 3.40 (m, 2H), 3.70 (m, 2H), 3.82 (s, 3H), 4.60 (m, 2H), 4.73 (s,
2H), 5.75 (s, 2H), 6.80 (d, 1H), 6.89 (s, 1H), 7.59 (d, 2H), 7.89 (d, 1H), 8.15 (s, 1H),
8.32 (s, 1H); MS (ESD): m/e 500 (M+1)".

Example 59. A mixture of intermediate I-17 (46.3 mg, 0.1 mmol),
Pd(dibenzylideneacetone); (2.87 mg, 0.005 mmol), P(t-Bu); (9.9 uL, 0.04 mmol),
sodium #-butoxide (14.4 mg, 0.15 mmol) and pyrrolidine (13 uL, 0.15 mmol) in 2.0
mL of xylene was refluxed under argon for 72 hour. The reaction was monitored by
HPLC. The reaction was diluted with CH,Cl,, filtered through celite and washed
with CH;Cl;. The solvent was concentration and the product purified by flash
chromatography using 70% EtOAc in hexane to provided 7.5 mg (17%) of the 6-
cyano-8-fluoro-2-pyrrolidin-1-yl-12,13-dihydro-11H-11-aza-indeno[2,1-



Pd( di benzyl i deneacetone)2 (2.87 ng, 0.005 mmol),
P(t-Bu)3 (9.9 uL, 0.04 mmol ), sodiumt-butoxide (14.4
ng, 0.15 nmol) and pyrrolidine (13 ulL, 0.15 nmol) in
2.0 nL of xylene was refluxed under argon for 72
hour. The reaction was nonitored by HPLC. The
reaction was diluted with CH2A 2, filtered through
celite and washed wth 2.- The sol vent was
concentration and the product purified by flash

chr omat ogr aphy using 70% Et OAc i n hexane to provided

a]phéndi®hrédel 0ca®bx 1tCadid ethyl ester. MS: 452 m/e (M-H)". A mixture of
cyano-8-fluoro-2-pyrrolidin-1-yl-12,13-di hydro-11H 11-

cyangesterdaieopediate {6 mg, 8103 A errael) R anes-Ni-(26 mg) sy | iSankhof BMF
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repaakd By Hlissiontandtles solvang conpgairated fa af61rd Besmedon o be kil
Ty t s renoved by filtration and
Py %ygﬁ%g'nwc%%cﬂgxgﬁlﬁ to afford 3.5 ng (66% of the
product lactam M nfe 412 (M+l)+. Exanple 60. A

m Xt urﬁs gf i ntergedi ate 1-14 &16. 5 ’:5; 0. 041 mol ), and
Exanaplg 0. £ nispppkintesmerhgte 11418 me {94 lommolandgesion
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nt hesi s, _of Exanpl es m Xture
45?%@4‘%&9”0% ermediate (0.2 nmol), potassiumiodide (3.3
ng, 0.1 eq.), N-tetrabutylanmoni um brom de (0.1 eq),

cesi um hydroxi de hydrate (3 eq) and 20 ng of 4A

Gé&iepd ethbds2oP Shthedis §Hkhplass1agrled the appropriate
brom de or al kyl iodide under N2. After the

al kyl ) r the

Mﬁhﬂé@é eToasizture pllaydsexysipteamedipte (3.2 7pmohopatassivnpiodide (3.3
. . e  th .

PSR Tt L O ER Ll e
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over nmagnesi uymsu] fate. Purification by preparatijve
br?@é{%féﬁ@’? léf'r\yg{%Nm Adler e migfirs wegsared adC for 14-72
hotd, tedesktoRenidARs (s aihRd WithSCH;CN and filtered through celite and
concentrated. The residue was diluted with CH,Cl, and washed with water and dried
over magnesium sulfate. Purification by preparative TLC plate or crystallization
with CH>Cl,/MeOH afforded the desired products.

Method B: To a mixture of hydroxy intermediate (0.2 mmol) and cesium carbonate
(3 eq) in 2.0 mL of CH3CN was added the appropriate alkyl bromide or iodide under
Na. After the mixture was stirred at 50-80 °C for 14-72 hours, the mixture was
diluted with CHsCN, filtered through celite and concentrated. The residue was

diluted with CH,Cl, and washed with water and dried over magnesium sulfate.



Method B: To a m xture of hydroxy internediate (0.2
mmol ) and cesium carbonate (3 eq) in 2.0 nL of CH3CN
was added the appropriate al kyl brom de or iodide
under N2. After the m xture was stirred at 50-80 C
for 14-72 hours, the mxture was diluted with CH3CN,
filtered through celite and concentrated. The residue
was diluted with CH2C12 ariggvvaashed with water and
dried over magnesium sul fate. 108 Purification by
preparative TLC plate or crystallization with
PitiRéatdh B PrempkdiRiedqd Iat@or%?ﬁtmﬁihtﬁh%ﬂpéﬂzéﬁm Gfforded
To a m xfure of hydroxy i nt er nedi ate .

thegl¢sived prpduasxi de (1.5 eq.) and I\I-tetrabutyl ammnl um
bromde (0.1 eq) in 0.5 nL of CH2C12 and 0.5 nL of
wat er was added the appropriate al kyl brom de under

M#hodAfit Fb atriktlFe $f BydoxyMiberfifelifateq®. 1athnioD) B di@AMS Ak Tee

“for 14-72 hours, the reaction m xture was concentrat ed
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and cycl opentyl brom de; 14 hr; preparative TLC ((10%

st ejibg pesidugivasvashoq Wik watqr @nd djedrpyermagnpsium

SRR 30l i T S

afjordeditheGisirddSroddet. 467 me (M+l) +. Exanpl e 63 Met hod
B; phenol 1-18 and 3-bronocycl ohexene; 48 hr at 80 C
pr eparative TLC (10% MeOH in CH2Cl 2); yield 19% NS

dplé 81. Me@h(fdl\ﬁ'l\ﬁiei‘iol I- Q(M)%loﬁséntyi\ﬁtoﬁﬁ@e 44%‘3}5}%&%\;68

di met hyl bronomal onat e; “48 hr
TbGéb@%édeQH ifT IQHzCli)%lmCHG%,rMS:Ha@I@ﬁ mfgel (Mﬂ )18% MB:
nme 537 me (M:Na) +. Exanple 65. Method A; phenol
1-18 and 4- brom) 1, 7-di et hoxy- heptane; 24 hr at 80 C

Em@maﬁgtmm dLe é&%ﬂ\@qfidl 1o 20didey 46 he &Me TLC
571 e0 O%Idgc% and IIExézgnQI e% arl\/letehod

(lﬂ%Mﬁ@%quz_@z)amkt%ﬁ: atye 4ot ere Y120 hr at 50
C, preparative TLC (10% McOH in CH2C12); vyield Exanple
66 (5% ; MsS: 499 nle (M-Na)+; Exanple 67 (20%; M

Exddplabe. Nibthbia Bt phdft 1-18 and 3-bromocyclohexene; 48 hr at 80 °C;

preparative TLC (10% MeOH in CH,Cl,); yield 19%; MS: m/e 487 m/e (M+Na)"

Example 64. Method A phenol I-18 and dimethyl bromomalonate; 48 hr at 80 °C;
preparative TLC (10% MeOH in CH,Cly); yvield 18%; MS: m/e 537 m/e (M+Na)".

Example 65. Method A; phenol I-18 and 4-bromo-1,7-diethoxy-heptane; 24 hr at 80
°C; preparative TLC (10% MeOH in CH,Cly); yield 3%; MS: m/e 571 m/e (M+1)".

Example 66 and Example 67. Method A; phenol I-19 and cyclopentyl bromide; 20
hr at 50 °C; preparative TLC (10% MeOH in CH,Cl); yield Example 66 (5%); MS:
499 m/e (M+Na)"; Example 67 (20%); MS 431 m/e (M+Na)".



Exanple 68. To a stirred suspension of alum num
chloride (0.35 g, 0.0026 nol) in nethylene chloride
(8 nmL) under nitrogen was added

3- car bonet hoxypropi onyl chloride (0.323 ni, 0.0026
nol ). The m xture gradually becane honbgeneous and a
suspension of internediate 1-13 (0.32 g, 0.00087 nol)
in 1,2-dichloroethane (4 % was added. The m xture
was heated to reflux overnight. Additional acylating
agent (1 equiv.) was prepared and added to the
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di ch] qor onet hane and washed with water. The organic
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dl(r:ﬂloromeZh cl washegi w1(a1 water. The organic layer was dried over

magnesium sulfate, filtered and concentrated in vacuo to a light yellow solid. The
solid was purified by preparative plate chromatography developed in 5% methanol/
chloroform (12.6 mg, 53% yield). "H NMR (CDCl;): & 0.93 (m, 2H), 2.16 (mm, 2H),
2.38 (m, 1H), 2.64 (s, 5SH), 2.77 (m, 3H),2.79 (m, 2H), 3.71 (s, 3H), 4.01 (s, 2H),
4.15 (m, 2H), 4.46 (s, 2H), 4.52 (m, 2H), 5.72 (m, 1H), 7.36 (t, 1H), 7.49 (m, 4H),
7.62 (s, 1H), 9.43 (broad s, 1H); MS (ESI): m/e 567 (M+1)".



Exanpl e 69. To a suspension of alum num chloride (0.17
g, 1.24 mol) in 1,2- dichloroethane (5 nL) was added
2, 2-di met hyl succi nic anhydride (0.16 g, 1.98 mol).
The m xture was stirred for 20 mn. and a suspension
of internediate 1-4 (0.22 g, 9.88 nmml) in
1, 2-di chl oroet hane (4 nlL) was added. The m xture was
heated to 70 Cin an oil bayh overnight. Additiona
acyl ating agent (2 equiv.) was added and the
continued to be heated for 1 h. The reaction mxture

Ex@fiple®9! 6l alsesp eﬁﬁ&%f SRS BR18riddd. ppglrlezh RURIT) ih9S2-
Concentrat ed HCI (2 nm) was added and pr eci pi tafe
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(o283 9188 méhoBBin M Hichiofoctiine((2 nill)) wdsitb@ MDhe dixtiile)waat
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heatedipt/Ry Cdn g odibatomertiahle Ardiiena acylging ageyt (2 pauiv.) was
acg%ﬁ Ghé ﬁ{é hithilao '%g %@gﬁ% B QU yTﬁé‘l%a&i&Om&;é&e 3%9 c861'e&"ib

gas was opserved. m Xture was s
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film_The fil

piefipele Joiairdoy 1M Soad Mo EflLeetadi oy Bldaton fa b o salid (RS &
853}@'y'1éid)‘39/i§ o %/@msﬁ gwlgg IRl st% o o uhbpé ed

pr epar a mat ogr aphy on si | a ge
p:gdw (hsaomg,eo 9& hhmi/) EoTHE (2 160 /ngthaﬁﬁ%l yilo) a:ﬂ)'oom mperamre
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45 mmol ) dropwi se. The m xture stirred at room
Irm@wpevaétsmred filcpom thmpam@lre fardt yr mactmomnhwas removed

enched w th vvat fOUS V.ol utd o
indg et DG R PUT e  ThERGE s BRielte ot ot g rige
méthéndleag theadlig @buaﬂzéd wgaﬁltraneﬂmnqﬁ solid Wa§ pﬁnﬁaﬂw p@p@atwe
white solid which was triturated with water.

p%@ma}t%@w o5y sikica gal 40 BiyR adale yallewrsold (180 mg, 56% yleld)
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The mxtur@ was stirre f oom
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was collected by filtration and purified by preparative plate chromatography on

silica gel using 10% methanol/chloroform to give a tan solid (90.3 mg, 53% vield).
MS (ESI): m/e 471 (M+1)". To a stirred suspension of the previous product (40 mg,
0.085 mmol) in methylene chloride (5 mL) at room temperature under nitrogen was
added trifluoroacetic acid (6.5 pl, 0.085 mmol) dropwise. The mixture was stirred at
room temperature for 4 h. The reaction solvent was removed in vacuo leaving a tan-
brown solid which was purified by preparative plate chromatography on silica gel
using 5% methanol/chloroform to give a tan solid (28 mg, 74% yield). '"H NMR



usi ng 5% net hanol /chl oroformto give a tan solid (28
ng, 74%yield). '"HNWR 111 (DVMSO-d6): S 1.19 (d, 6H),
1.73 (t, 1H), 2.18 (m 114), 2.84 (m 2H), 3.01 (m
2H), 3.59 (d, IH, 3.75 (d, 1H, 3.82 (s, 3H), 4.79
(s, 2H, 5.16 (m 1H), 6.82 (d, 1H), 6.89 (s, 1H),
7.44 (d, 11-1), 7.53 (d, 1H, 7.87 (s, 1H), 8.19 (d,
1H), 8.33 (s, 1H), 11.56 ($; *H); M5 (ESI): nfe 453
(Mtl)'. Exanple 70. This conpound was prepared using
the general procedure of Exanple 68. To a stirred
§ ONsQf e | 74 dnt Rat e e
RSP s 19 0% REN 7S C TR B35 I BT DGR 42 (m, 200,
3.69 (&, dgDN3.R6¢d, A8 3182 ¢ BHN H D9 GhPH), A6 (04,71 H).82 1d,24]),

o BT aebi e 95, B P ot 1 BE 4B T X TG, B0,

IIV.WfE,iH?EPM )e_,nggqg@hqtpq + The reaction mxture was
cooled to O i'n an 1 ce ba%h and net hanol was added

slowy to quench the reaction. The reaction sol vent
pJas lrgﬁoiﬁd in vaccro | eavi ng a ite solid t%gt f\?s 1
EOI R Y e dMSY™PPIRS BRT BYYPHREG VFTR 9 £ By PIRFEPEY 8t riETPe
6% Tataestieled QERLIOA baMRYacPnfhbdidteFRIm Bxbhmple 6DQ%15 g, 0.31
“met hanol /chl oroformto give the product (25 ng, 17%

muyjob) ig {THE/ HANR: 1, 8 ¥ nit@gen 3@s pddedpplivim b@ghydside (47

024 8yfch bt aps ktors Pk sl ood B s s

THe Bk tfrs wal isred atrdofmtempéiature dvéhightl, Tlid'i)eact%iliiﬂixfﬁ'e was
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1H), 8.20 (s, 1H), 8.44 (s, 1H), 11.69 ( ). M5 |
copiedty 0 °fyig andesathand methanel wmsadded slowhxtocepel the restion.
. gilig
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he acyl ated product was prepare

byafiittations pehpteifiadrby PrEparati@@4t8 chtomaogipianth sibed geilusiag 0

Bl S 06 D o, AP g pe
(DRSO, ):081 8D (93%1)"'RS4 3&3 ?ﬁ)‘éﬁ? (t%lg),@.%t @rﬁ?ﬂ’)@\gg%@)

to roomterrperatufe 0] m xt

3.&X(sy BH), elcB2is] 2H ) S (e d 1) 26.82 (djrliHHd6.00 ¢, 1ARghES{(d ),

7.Gha o s, Tk R B wE & 87 69 Tor BRad oy e
46gl(g,pq)+ chromat ography on silica gel using 5% net hanol /

chloroformto give an off-white solid (12 ng, 18%
yield). "HNW (DVMSO-d6): 8 2.37 (m 2H), 2.64-2.80

Ex%ﬂﬂe ? v %411 ngg u{zag’%i'%%e%%g{nr%th% é%ge’ral%rgc%d&rsé’ofwample
70. The acylated product was prepared (70 mg, 0.141 mmol) and suspended in THF/
H,0 (8 mL, 3:1) and cooled to 0 °C. Sodium borohydride (16 mg, 0.423 mmol) was
added to the reaction mixture in one portion. Vigorous evolution of gas was
observed. The mixture was warmed to room temperature overnight. The mixture
was extracted with ethyl acetate, dried over magnesium sulfate, filtered, and
concentrated in vacuo to a white solid. The solid was purified by preparative plate
chromatography on silica gel using 5% methanol/ chloroform to give an off-white
solid (12 mg, 18% yield). 'H NMR (DMSO-dg): 8 2.37 (m, 2H), 2.64-2.80 (m,
4H), 2.84 (m, 2H), 3.02 (m, 2H), 3.82 (s, 3H), 4.71 (m, 2H), 4.82 (s, 2H), 5.71 (4,



112 1H), 6.82 (d, 1H), 6.90 (s, 1H), 7.50 (d, 1H),
7.60 (d, 1H), 7.99 (s, IH, 8.20 (d, 1H, 8.38 (s,

1H), 11.7 (s, 1H); M5 (ESI): me 439 (M1)+. Exanple
72. This conmpound was prepared using the general
procedure for Exanple 70 using 3,3-dinmethyl glutaric
anhydride. Ms (ESI): me 481(M1l)+. Exanple 73.
Prepared by reaction of Ex le 72 with ethyl iodide
and cesium carbonate in acetonitrile. M5 (ESI): nie
509( Mt1) +. Exanple 74. This conpound was prepared

[ h I r I a Q. :

O Ty G SRR P BT 00 8, LR oo D,
8881(s, BRI 2(9 1 Hyt MS ESH:e'eadd? @€ product  was
prepared (100 ng, 0.201 nmol) and suspended in THE (4
nm.) at room tenperature under nitrogen. Lithium
Eb@ﬁdﬂe ydr THE dothpbuiid wal pRPerediBing the ééneﬁe@kkﬂcb@t&b f¥eBxample
added dropwise to the reaction mixture. After stirring
TQusipgdardimethyb gltaricanhypdride. MS ¢H):m/rd8l Mwhs. cool ed

to 0O Cin an ice bath and water was added slowy
dropwi se to quench the reaction. Evolution of gas was
Exdiggsie 78 d Pespdredityacaitioch wf Exampibuzd with bhghitdide and cesium
honogeneous. The reaction sol vent_ was renoved in
cay inagetonigrile. WS ESDs Ve 0Nt was triturated with
water and the resulting precipitate was collected by
filtration to give an off-white solid (86 ng, 97%
Exangplel V4. TS cqhfdynd waseprdphided Bdirdg the géneral mbeeduegifor Example
S fon, of t reviously prepared diol (80 nyg,
7%%’_2@%9%’5“{99 (E/,F"Zlgdi chl oroet hane (4 nl) was added
trifluoroacetic anhydride (25.5 1, 0.181 mmol)

dropwi se. The m xture becanme honogeneous and was
Exesaple d5. Follawiegthe preagderefor Eganiple Yestep ghthe atikatadi prodirce

{ t t d I t
i EsFR8 FrbolBe ARG SeRodh HF (85 oo
tefnpbiatlird Lifder Wittdpei! MEthivdBoreRYdTel @d MY, 6806 hdidlonM The
solid was purified by preparative plate
sofioBBas gd&érdyomisg fd the eagdpn mdxiee. SASeTStiNarEAL room

R P e AR S T i by
added slbi)ly dedp@se(tonquetdh, thérdddtidnn Evbit)tion3of8Rs &8s oBddrved and
3.86 (m 1H), 4.07 113 (m 1 4.81 (s, 2H), 4.97 .
the mixtype gra@.l:%ly hegamg hymogengous: s The pgaction splveng wag pgmoved in
vabue ﬁa(fﬁilg a white solid which was triturated with water and the resulting
precipitate was collected by filtration to give an off-white solid (86 mg, 97% yield).
MS (ESI): m/e 443 (M+1)". To a stirred suspension of the previously prepared diol
(80 mg, 0.181 mmol) in 1,2 dichloroethane (4 mL) was added trifluoroacetic
anhydride (25.5 pl, 0.181 mmol) dropwise. The mixture became homogeneous and
was heated in a sealed tube at 70 °C overnight. The mixture was cooled to room
temperature and the solvent removed in vacuo leaving a dark solid. The solid was
triturated with ether and collected by filtration. The solid was purified by
preparative plate chromatography on silica gel using 5% methanol/ chloroform to
give an tan solid (12 mg, 16% yield). '"H NMR (DMSO-dg): & 1.83 (m, 1H), 2.02
(m, 2H}), 2.35 (m, 1H), 2.86 (m, 2H), 3.03 (m, 2Hj, 3.83 (s, 3H), 3.86 (m, 1H), 4.07



1H), 7.87 (s, 1H), 8.19 (d, 1H), 8.33 (s, IH, 11.56
(s, 1H); M5 (ESI): me 425 (Ml)+. Exanple 76. The
conmpound was prepared using the sane nmethod as Exanpl e
75 wusing internediate 1-13 and
met hyl - 5- chl or o- 5- oxoval erate. The product was
isolated as an off-white solid (17.4 ng, 32%yield).
1H NVR (DVSO-d6) 4.76 (m 24 .- 4.93 (s, 2H),
7.35-7.45 (m 2H), 7.53 (m 1H), 7.68 (t, 2H), 7.90
(s, 1H, 8.53 (s, 1H), 9.51 (d, 1H; M5 (ESlI): nic
& : a
(r13',5l§{)§ Mgi)s oHExa .thﬁn?ii 6.@&5%?",30966 . 75’@, YRp 7498211’ 7.53 (d,

sing the sanme nmethod as usi ng
THR 77t dikdy 8.19(d.31 i 8.33(s,dio e 6 Ex J B0 pMSBSTE /o bl e
give an off-white solid (8.2 ng, 11%. 1H NWR
(l\%&\)BOdG): 6 2.01 (m 4H), 2.41 (m 2H), 3.51 (m
2H), 3.90 (m 1H), 4.08 (m 2H), 4.56 (s, 2H), 4.75
. (m 2H), 4.95 (s, 2H), 4.98 (m 1H), 7.35 (m 1H),
E)Sra.mme (%q Thergos p%usdwgbél preppiyed ugzi.nzohf( ;ﬂpmezmyt,h‘)d .219 Exa\ug?ale 75

. , : E :
o fny B Hineb Sl o B e 02
iselbteian o tfhkisied sbdid(07.3 fag, 32%Syiekdl JH INMR,(BMSO-dg) 4.76 (m,
di chl or oet hane ( car bomret hoxypr opi oné'l53

6 nm dded
2 R T 855 48 (M 2Ehe T S TS Geaty 300 PEy
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was added to the reaction m xture. The heterogeneous

ora . xture was heated to 60 Cin an oil at h
EXRARIAY Grthe PROHT WS Bronaisd Seaedee mm@_@d g Brartple 75
usHRY B RRLEARRT-1HGnd( §.cm%m%xﬁ£9%y1 JH16ridE #tdivEan\G8-white

stirred at roomtenperature for 30"m nutes then the
solid €8l tnigyd 1%6)| 1A NMIR| @MBO-day: & R10H r(at, HE, 22k 2H)I 8156 dm,

verni gh The solid was sl urri [

25908 L Ghtinf o et TS om B, 4pssp. 260, 4.98
| bt [ t ' I . il [

1R L5 B 9D, SR, VAT @GN TR (RS, T e

15k BS0Ed, D6 OMS 5SDOmE1BN@bt))" i n THE (5 nL) under
nitrogen was added |ithium borohydride (1.23 nL, 2M
in THF) dropw se and vi gorous evolution of gas was

ExR§82¢ Y8 dro AMiRfed sabpenSionlofalustitiithicRbride (@572 4. hathdIpRn ,2-
consuned k%nE]I;’LC, the reaction m xture was 114 cool ed
wa

dighjorpeibana(GanL) wes bdded carhomahaxypiopionyliealaride,529 whi 43
L A e
intermediate [-40 (0.61g, 1.72 mol) in 1,2-dichloroethane (4 mL) was added to the
reaction mixture. The heterogeneous orange mixture was heated to 60 °C in an oil
bath overnight. The mixture was poured over ice and concentrated HCI (2 mL) was
added. The mixture was stirred at room temperature for 30 minutes then the
resulting solid collected by filtration and air-dried overnight. The solid was slurried
in methanol/methylene chloride and collected by filtration to give a tan solid (0.53g,
73% yield). MS (ESI): m/e 425 (M+1)". To a suspension of the above product (260
mg, 0.613 mmol) in THF (5 mL) under nitrogen was added lithium borohydride
(1.23 mL, 2M in THF) dropwise and vigorous evolution of gas was observed. When

all of the starting material had been consumed by HPLC, the reaction mixture was



becanme honobgeneous. The reaction solvent was renoved
in vacuo and additional water was added. The
precipitate was collected by filtration yielding a tan
solid (0.18 g, 75%yield). M5 (ESI): me 399 (M1l)+,
381 (MH20) +. To a suspension of the previous
conpound (43 ng, 0.108 mmol) in nethylene chloride
(2.5 nm) in a glass tube pﬁ? added trifluoroacetic
anhydride (15.2 L, 0.108 nmol). The tube was sealed
and heated to 80 Cin an oil bath overnight. The

cobﬁ’ﬂcﬁ) 000 MR ieWAIEshd Ratef %thd%ﬂﬂr@fﬁl% a\VigofolﬁQ evolution
sol vent renoved in vacuo |eaving a gr SO|Id The
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M5 (ESI): me 381 %@al )+ Exanple 79. The conpound was
wwseplad e@d hesitesor89e Colmmp oifchativevemiglt aFhst reactiwn wigstagoled to
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num C
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gradually becane honogeneous and was stirred for 30
EXGUIBS T CamsOung S BrPar DR BS pine et oS Exdwdie; 78
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overnight. The m xtlre was cooled to room tenperature
as artah-palovesbli(36 g é4‘Vchakd§aan MR (BBISQZe)11) 1.68¢madidpd

1 S0 225,568 el 5] A 3 T Gt e e B 4 2300
7. ﬁg,leg;y ) mcw r§ 02}% vgsgal n@m 68'@ngs), 99id 16378390 (88%),
9.39 (d, 1H), 11 86 (s, 1H); MS (ESD: m/e 395 (M+1)".

Example 80. To a suspension of aluminum chloride (0.27 g, 2.01 mmol) in 1,2-
dichloroethane (5 mL) at room temperature under nitrogen was added methyl-5-
chloro-5-oxovalerate (0.28 mL, 2.01 mmol} dropwise. The suspension gradually
became homogeneous and was stirred for 30 minutes. A suspension of intermediate
1-4 (0.31 g, 0.875 mmol) in 1,2-dichloroethane (3 mL) was added to the reaction
mixture and then heated to reflux overnight. The mixture was cooled to room

temperature and poured over ice. Concentrated HCI (2 mL) was added and the



(Mrl)+. To a stirred suspension of the previous
product (240 ng, 0.498 mmol) in THE (8 nlL) under
nitrogen was added |ithium borohydride (1.48 nL, 2.97
mmol, 2Msoln). Evolution of gas was observed and the
m xture stirred at roomtenperature for 4 h. The

m xture was cooled to O C and quenched carefully with
water. After stirring at dgntoerrperaturefor 1 h, the
reaction solvent was renove in vacuo . The resulting
solid was triturated with water and coll ected by

mﬂthﬂervaéslsﬁﬁea for 30 M. aFHM}b&ﬁtnfg)ﬁrbéip{the s GollEHSD by ﬁiu%on
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onet hoxy) pr opi onyl ['oride
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puri 08 S PP Pl Balp EraRDY ehsirest ng 184 ot % oom
m&BARA/CRloWS Brrh & gilve B td@Nd@6 Nekls, (398 Piefd) O g NMADMSO-

Addi ti onal acyl atl ng reagent (2 equiVv.) was added and
de):h@ le¥ht 67 Gm, Akl) 18 1e(m, 18 2.84 ¢al, EH),@L(M} (mat2HH03.60 (t, 1H),
njght,. The m e.nas ool to otear,
s G0 ks Tl onE i B Bt o G Tl ). 71
(drTin} 9Is% (!\@3{)38 '19f(§d1ﬁ)08 33 (9 11BN ke mr)eMSJFEﬁs Gn/e 439
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(Mrﬂrlt)Jh wat er . The solid was purified by preparative
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nmet hanol / chloroformto give the product (0.58 g, 85%

Exahpléid 1. ¥ dfeRh)suspdhsioR 3 aluminum chloride (0.36 g, 2.69 mmol) in
1,2-dichloroethane (10 mL) under nitrogen was added 3-(carbomethoxy)propionyl
chloride (0.33 mL, 2.69 mmol) dropwisec. The mixture was stirred at room
temperature for 30 min. Intermediate 1-41 (0.43 g, 1.08 mmol) was added and the
mixture stirred at room temperature for 1 h then warmed to 60 °C overnight.
Additional acylating reagent (2 equiv.) was added and the reaction mixture
continued to stir at 60 °C overnight. The mixture was cooled to room temperature,
poured over ice and concentrated HCI was added. The mixture was stirred for 1 h
and the precipitate collected by filtration being washed several times with water.

The solid was purified by preparative plate chromatography on silica gel using 5%



(Mrl)+. To a stirred solution of the previous product
(0.39 g, 0.622 mol) in THE (10 nL) at room
tenperature under nitrogen was added |ithium

bor ohydride (4.9 ni, 4.98 mol, 1.0 M sol ution)

dropwi se. Vigorous evolution of gas was observed and
a precipitate began to form The reaction m xture was
cooled to 0 C and wat er M@§6carefully added.
Fol I owi ng the subsiding of evolution of gas, the
reaction solvent was renoved in vacuo to give a white
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(31131) ul, ézgf”ém(ngpl) qt,qyom—;elggerg%&e 1]1]}(3 rez;ctg),g} 1{1g(turg pjas st-yrrg?gfor 30
mf.gg at 1%'5% tg%lpér%ﬁfré theh 'ﬁ)eateﬁ/gy reflae'fdr 17 fn (f“i“ﬂ&térg'gjaé gcr)r%led to

I S conpound was prepare
rogmrtempbramre)maﬂthbso]arsnt r&nam‘.ﬂ 2 \Gtualdving a graylsh white solid.

TS PR Dh O PTEPAHYE B AP iSRG OB6HAe ek wjne S%
m%&l/@mﬁ%fgﬁﬁ 19 Eiva: aﬁ%ﬁiwﬁﬁe éd'ﬁd (gb% mé 4@% yi(emggz%:%NMR

(DNIBO-34):58 1 (78;1. Sﬂ-tjm 14{)63 O(Zt(m, 2Hw)z 364(n791H)sz 7921, 2H),B382 (s,

1), 38 2t 08‘% sy mﬁwgg s, 10 & B b, 1),
6¢ers 1&?7( ) 1116 311({ s, 5ﬁ557d‘é+(HaiH) Zﬁﬁgﬂﬁh)‘f MS

ast rred suspénsi’ n 80 (5
(E)SI)lmﬂe%&)(l\)inlh acetonitrile (5 rTL) at room
tenperature under nitrogen was added cesium carbonate
117 (193 ny, 0.593 mol) followed by ethyl brom de

Exaffbl$82. THk JukBWas prépRred ARk | ls@ﬁe Ebﬁ%ﬁ-élrp?odéﬁﬁrefh@ at ed
in"a sealed tube at 100°C for 1 The m xture was
Example 81 and methyi-5-chloro-5-oxovalerate. The product was isolated as an off-
white solid (85 mg, 80% yield). "H NMR (DMSO-dg): & 1.59-1.66 (m, 4H), 1.91
(m, 2H), 2.79 (m, 2H), 3.60 (t, 1H), 3.82 (s, 5H), 4.08 (d, 1H), 4.50 (d, 1H), 4.63 (t,
2H), 4.79 (s, 2H), 4.98 (t, 1H), 6.80 (d, 1H), 6.90 (s, 1H), 7.47 (d, 1H), 7.63 (d, 1H),

7.84 (s, 1H), 7.88 (d, 1H), 8.36 (s, 1H); MS (ESI): m/e 483 (M+1)", 505 (M+Na)".

Example 83. To a stirred suspension of Example 80 (52 mg, 0.119 mmol} in

acetonitrile (5 mL) at room temperature under nitrogen was added cesium carbonate



cooled to roomtenperature, diluted with nethyl ene

chl oride and washed with water. The organi c phase was

dri ed over magnesiumsul fate, filtered and

concentrated in vacuo to a yellow film The filmwas

triturated with ether and the solid collected by

filtration. The solid was purified by preparative

pl ate chromat ography on si Ili’Fa"gel usi ng 10%

msthanol/chl oroformto give a light-yellow solid (25
ny, 45%vyield). '"H NWVR (DVMSO-d6) S 1.38 (t, 3H),

(1%3 51?1%'_[? %3% (@06 "90118’?1_76:(? ]OX %}‘gylzgpon&és %44 § gﬂd %54)93 ] 0%8 The
redctii higtw2Hygs Hea?& ihsa séakdd, tub.a8100 AC ﬁhH)l h.6THO TI(IStUIe was
cqo?d to p:ecfrngl gélggerz:t[tgl)ge dlilﬁ;g w[(y% rpég%d)ane? ﬁlﬁgné%md(l \E%Sil?& w?t% water.

t .
TSR 30 AL BT A0 0IRI s
vazeb torm ydllcﬁv ﬁlrﬁ5 G'hmﬁlmn wds teiturhtodvwitht athepfand tite sqhtd/milmted by
b PR e SR SRR S g o
usﬁil\%:ﬂ?)@ ﬂ!tﬁﬁoﬁc}%ro@@m?—ﬂ} ivéth ghiegely doRdl25 rd% 85%A%dld). 'H

Exanpl es 86-91 were prepared u3|n gener al
NMR)G@M&Q&dé)o& 18R4typd ), B 3ubi7hdm, 4hb, hﬁﬂ)r(uprfa}b)t e. 8dy(m i2H),

3 38 ho 1S gy e T a Thhe 08 o Bk g0 g, T, A8 TSR 330 .
6é£§1 )113)%9065811{6 Mui@(’a HFX t@lﬁii (sg Eﬁi)? oo e 17§ 8.37
B&MS (BSI): mE‘é@SﬂMH)Me 423 (M+1)+ Exarrpl es 92-99

were prepared from Exanple 86 using the nethod of
Exanpl e 83. Exanple 92. M5 (ESI): me 451 (Mt1l)+.

E &1 3 EMenplESs) ( THY @hafidm Bix.
m VS (ESI ])3 rrl?e 42%7 I\f—ll) +. m| gn%’wg ;‘z@hﬁwd oy
ChﬁiﬂbHEb§ ysind 3 ChiralpaknDecobgnn g ¥ 280)mmnpyish scipy mtg)O:ﬁ 0.5

mL/min. with ethanol as solvent. Example 84 eluted with a R, of 19.1 minutes MS
(ESD): m/e 467 (M+1)". Example 85 eluted with a R, of 24.7 minutes MS (ESI): m/e

467 (M+1)",

Examples 86-91 were prepared using the general procedure for Example 69 using
the appropriate cyclic anhydride.

Example 86. MS (ESI): m/e 423 (M+1)".

Example 87. MS (ESI): m/e 481 (M+1)".

Example 88. MS (ESI): m/e 481 (M+1)".

Example 89. MS (ESI): m/e 507 (M+1)".

Example 90. MS (ESI): m/e 467 (M+1)".

Example 91. MS (ESI): m/e 423 (M+1)".

Examples 92-99 were prepared from Example 86 using the method of Example 83.
Example 92. MS (ESI): m/e 451 (M+1)".
Example 93. MS (ESI): m/e 465 (M+1)",



Exanple 97. M5 (ESI):

me 507 (Mrl)+. Exanple 98. Ms

(ESI): me 479 (MHl)+. Exanple 99. M5 (ESI): me 522
(Mt1) +. Exanpl es 100-103 were prepared from
internediate 1-4 and the appropriate cyclic anhydride

usi ng the general
100. Ms (ESI):
me 481 (M) +

(ML) +.
Exanpl es

Exanpl e 69. Exanpl e

me 493 (M+l)+. Exanple 101. Ms (ESI):
. Exanpl e 12% M5 (ESI): me 467

Exanpl e 103. M5 ( ?) me 467 (M) +.

104-123 were prepared from Exanple 80 and the

procedure for

Em@g@ql mse(EE:l?gm/ggyngﬂﬁsl de using the nmethod for

e 83
Exaxmaplp|96. MSE(ESMSH(/EQ;% (M E. 453 (MH1) +

rRPY 26 VR BRIy B8 O B * i 05 (W) +

ERxaApelos. m%:skﬁn{@%?

MS ( ESI)

Egample 98] )18, (ESEx mﬁ'g)

EREATRCS M ipstiPabEs ouit P

552 (M#l) +
n’éle)117 M5 (ESI): c%\(t/+k1+
WG HE) yererepasgshironyintenmedmats dyd and theapnyepriageseyjclic

E&m ety

%?gamﬁm)genera%%u‘fe ﬂ%%xa&{ﬁe(o%s' ):

Example 100.

Example 101.
Example 102.
Example 103.

Examples 104-123 were prepared from Example 80 and the appropriate bromide or

le 1 nmc 495 (M+l) +
Exanpl e 106. MS

me 523

ESI):

g\mfr 509 (Mr1) +. Exanpl e 110.
ne 47 nmple 111. M5 (ESI): me

ﬁM?l)I\/S (ESI) me 581 (M) +.

497 (Mrl)+. Exanple 114,

Exanple 115. Ms (ESI): me
me 665 (M1) +.

119  Exanpl e

Exanpl e 116. M5 (ESI):
m e 507

m e 495

MS (ESI): m/e 493 (M+1)".

MS (ESI): m/c 481 (M+1)".
MS (ESI): m/e 467 (M+1)".
MS (ESI): m/e 467 (M+1)".

iodide using the method for Example 83.

Example 104,
Example 105.
Example 106.
Example 107.
Example 108.
Example 109.
Example 110,
Example 111.
Example 112.
Example 113.
Example 114.
Example 115.
Example 116.
Example 117,

MS (ESI): m/e 495 (M+1)"
MS (ESI): m/e 453 (M+1)"
MS (ESI): m/e 509 (M+1)".
MS (ESID): m/e 523 (M+1)".
MS (ESI): m/e 495 (M+1)".
MS (ESI): m/e 509 (M+1)".
MS (ESI): m/e 479 (M+1)".
MS (ESI): m/e 611 (M+1)".
MS (ESI): m/e 581 (M+1)".
MS (ESID): m/e 497 (M+1)".
MS (ESD): m/e 538 (M+1)".
MS (ESI): m/e 552 (M+1)".
MS (ESD): m/e 665 (M+1)",
MS (ESI): m/e 507 (M+1)".



Exanpl e 121. M5 (ESI): me 483 (Mtl)+. Exanple 122.
M5 (ESI): me 493 (Mtl)+. Exanple 123. Ms (ESI): nfe
507 (M +1) +. Exanples 124-133 were prepared by
reacting Exanple 103 with the appropriate brom de or
I odi de using the nmethod of Exanple 80. Exanple 124. M5
(ESI): nme 639 (MHl )+ Exanple 125. MS (ESI): nmfe 525
(M+1) +. Exarrple 126. M5 (gg; o me 509 (M+l) +.

Exanpl e 127. MS (ESI): 25 (Mtl) +. Exanple 128.
M5 (ESI): nle 511(|\/H)+ Exanple 129. M5 (ESI): me
Egagg;plgw NI 6](3@+ M5 (ESI): me 534 (Ml)+.

eglﬁ(E%aﬁgsﬁ) rrie) 481 (M+1)+. Exanple 132.

Emmlasns Mﬁi(ESan/e(mmﬂ) Exanple 133. M5 (ESI): nle

505 ) |, e he phenol internediate I-19
?W I‘gﬁé&%@ﬁ“%@& ﬁl ‘ons as described for
EXanapie121 &st(EsnBﬁ/dm(@{ Q’-’ bi s-acyl at ed adduct which
was reduced to the diol using |ithiumborohydride in

Exprapleil PAMESRSBr méest Bt Dbed in Exanple 80. To a

i +|ntermsd|ate(1 19 g, 2.69
E’?raw’%‘flf‘% MIEESD ‘%’o%r@;‘g ohs added TFA (0.21 mi. 2.69
nmol ) under nitrogen. The reaction m xture was

Sti rred for 2 hours then additional TFA (2 equiv.)
Expmples 134rd33 avere ipseparedoby deacting Exagple d gl"ﬁ*ﬂv g@u@pmpnate

brb d 80 ﬁeﬁﬂll% ré&gé@#)fﬁ &rH}tﬁES‘ﬂﬂs triturated with

er an ron. IHNWR (DVBO d6) S
E)danﬂﬂele‘BMS([ESIé}I-i)ﬂeﬁB9m+m 91 (m 2H), 2.78 (m 2H),
4,07 (d, 1H), 4.48 (d,
E’%Q}P%e %@%ﬂé'&%%‘ﬂ#% 63 (d, (1H),H25. 70 (s,(IH),
@/].H)) 7.85 1 8. 06 d,
Egmrﬁﬁqué Mwmqé,ﬁé%@M (s, 1H), (ﬁ 51H)(s 1H) . (
E)@{imi@ﬂ%ﬁ MS(ESt)Sp/ﬂG%AM‘UI)uU on of N-ethyl

Examp L 'l\?i'é ?E§D42 (551]1%\1591)* 1.24 mol) in
Example 129. MS (EST): m/e 495 (M+1)".
Example 130. MS (ESI): m/c 534 (M+1)".
Example 131. MS (ESI): m/e 481 (M+1)".
Example 132. MS (ESI): m/e 521 (M+1)".
Example 133. MS (ESI): m/e 505 (M+1)".

[a™)

Example 134. The phenol intermediate I-19 under Friedel Craft conditions as
described for Example 80 formed the C-,0- bis-acylated adduct which was reduced
to the diol using lithium borohydride in a similar manner as described in Example
80. To a stirred suspension of diol intermediate {1.19 g, 2.69 mmol) in CH>Cl, (40
mlL) was added TFA (0.21 mL, 2.69 mmol) under nitrogen. The reaction mixture
was stirred for 2 hours then additional TFA (2 equiv.) was added. The reaction
solvent was removed in vacuo leaving an off-white solid that was triturated with
ether and collected by filtration. 'H NMR (DMSO-dg) & 1.59-1.69 (m, 4H), 1.87-
1.91 (m, 2H), 2.78 (m, 2H), 2.97 (m, 2H), 3.59 (m, 1H), 4.07 (d, 1H), 4.48 (d, 1H),



di chl oroet hane (DCE) (15 ml) was added dropwi se to a
prefornmed solution of A1C13 (1.37 g, 10.31 mmol) and
nmet hyl - 4- (chl oro-fornyl)butyrate (1.42 m, 10.31 nmol)
in DCE (10 m) at roomtenperature. The reaction was
allowed to stir overnight at roomtenperature and 'H
NVR of a worked up and extracted aliquot showed
conversion to product. To stirring solution was
slowy added 10 m of 2N and the reaction all owed
to stir at roomtenperature for 60 m nutes. The
b4 f { b@ i I u

R L Ty LR 50 G 1 g iy 306
(dVBH),EBSHY) €s, bl 96Uta(s( NEDNAY 51 (Stléh). 2. To a 0 C sol ution
of the product fromStep 1 (684 ng, 1.24 mol) in 20
m of anhydrous THE was added dropwi se 6.20 m (12.36
Examply 195. @ 2.0 M solution of LiBH4 in THF. The
reaction was allowed to stir at roomtenperature for

60 hdigpd. aneplpianig-ethyl iternediatol-42 Fl Oragck-2ommobbine d

, i ot t
EENSIIEIER PO o oL PR R P EPRNIRNSE A
oot it 3, o)
dried; , % vyi el d. : : e +.
indpeh (H miypt ggqm @r@zﬂ'\{'weo A hsrreaqtion yyas @llewed fasvir gyeRpigt at

méglg%lalggt?n%e %ﬁdt ri H%glrfggg:@t{‘?ﬁculg% d Er g%\?\n'ldgg Wi t ﬁ a -
cagiyeisiopeo pidimcts dlawthie stirrmgssobltioawed slowvlyadded 10 mbof@N HCI
HPLC of al.i quot __of

tenperature_ overni ght. An a tﬁe
anddhE reaghors 19 5T e B AR 0 TiRMey. o g fesyfing
offRhite SYRPREAE QAR cle@ HYWMBRRS fifRHichhd vRsked WitH efef; icd4 a5

triturated with ethér and collected by vacuum
8&% lytaldt MO(ESH g 64T OVt Niahs salts from reacti on

sequgnce, [)..nle...475 Na)t. ral

o IMEES B OB R ttidh B e PRt €0 hen FRRELRE 1.24 manol)
ingol xﬁI&ChnﬁykﬁBﬁﬁ"?HPﬂv@fadd@(&%@lw@seJ@Zb il (12CRS @foly dfl a2.0 M

SO: 04-0.06 r under nitrogen was added the al kyl ati n%
sofytipn ofdéRH4 (IBTEF e Jiik veartipn Mias albewed tosis pi ippetemaeratuse for

o i PP ot R B Y o AV ED et it Tho
ref@ivhadhsteapdraetitd érpedsaind tiee Realting abitakolid eitubated\in owacer
to a soljid. The solid was ,tri%(ij_rated w.t h

andgol B rbly by RRiPBAR FhErBHodUEHs BN (EDppe

477 @Fhpol um - |
Step 3. To a 0 °C solution of the product from Step 2 (530 mg, 1.13 mmol)

in 10 ml of anhydrous DCE was added 87 pl of trifluoroacetic acid dropwise with a

syringe. The solution was allowed to warm to room temperature overnight. An

HPLC of an aliquot of the reaction showed conversion to product. The reaction was

evaporated to dryness and the resulting solid was triturated with ether and collected

by vacuum filtration; 611mg, contains salts from reaction sequence, MS (ESI): m/e

475 (M +Na)".

General alkylation procedure for Examples 136-146: To a stirred suspension of
Example 134 in acetonitrile (0.04-0.06 mM) under nitrogen was added the alkylating



chromat ography on silica gel, preparative silica gel
pl ates or preparative HPLC. Exanple 136. white solid
(14.3 ng, 37%yield). "HNW (DVMSO-d6) S 1.30 (d,
6H), 1.60-1.67 (m 4H), 1.87-1.90 (m 2H), 2.90 (m
2H), 3.00 (m 2H), 3.59 (m 111), 4.07 (d, 1H), 4.48
(d, 11-1), 4.69 (m 1H), 4.79 (s, 2H), 6.78 (d, 1H),
6.87 (s, 1H), 7.43 (d, 1H)1217 61 (d, 1H), 7.86 (s,
1H), 8.16 (d, 111), 8.34 (s, 1H), 11.55 (s, 1H).
Exanpl e 137. (6.52 ng, 14%yield) M5 (ESI): mle 509

9 I X
ot g soui B ety besiubPed dorll (PTS0UILS! The pliBubde
hwnt@)SO W eves@ight Wh&&comﬂmnﬁieeeamon nfigtutEwagycoodabio

gt pss g coigeheied 1 vans g s TR iR wic

Wﬁt%lg aﬁ@eolfé@%d%ﬁlﬂitwn UMD Plrified By IasK Bolumhl) |

8 (m_ 2H, 1.26 (m 1IH), 1.63 m4H),283ISI
clzgm}itog@pbg oprlicaigp!, pepermtivarsilicapel platggon preparativie HPLC o7
(d, 1H), 4.48 (d, 111), 4.79 (s, 2H), 6.79 (d, 1H),
6.89 (s, 1H), 7.43 (d, 1H), 7.51 (d, 1H), 7.87 (s,

Eﬂaknﬁl): 138. xmte(sd)hdm 3 ¥, 372% weldi HH mwmo.za@ ) ( 3@ 7
41% El:n1e581 M+Na) +.

ield
611)14 60ns61 (8 121) h&- MQQ(I(IMH) 290 (ne X3 @0 (Lm52H)s/B 59 (m,

ERY )3 X (A5 TP P00 53 7 6

1H), 7.43 (Exmphesll(ﬂﬁm)\/s q65E) JH), 8116 (ASTHY, 8134 (3) HH), 1235 (s,
Usi ng the general al kylation procedure described for
IIII:)<arrpI es 136-143, Exanples 149-158 were prepared from
Exanpl e 136. Exanple 149. (20.73 ny, 56%yield). M
(ESI) me 556 (M+Na)+. Exanple 150. (12.04 ny, 26%

Exsneple ) 37.NB.5Q b5, )1484 ﬁelﬁl?MSl\(ESlB) m/e SEx@MipHE. 151. (5. 09

Exdiele § 880548 hisy SSvomisiod: NS 0 prf Vel " ey +
M{Ph% 19390 () 2790 iel B1 K1Y (188 18) my/eMpo((FRLEy M e 521

Example 140 (9.16 mg, 20% yield). MS (ESI): m/e 481 (M+H)".

Example 141. (20.8 mg, 17% yield). MS (ESI): m/e 493 (M+H)".

Example 142. (35 mg, 22% yield). 'H NMR (DMSO-dg): & 0.34 (m, 2H), 0.58 (m,

2H); 1.26 (m, 1H), 1.63 (m, 4H), 2.83 (m, 2H), 2.99 (m, 2H), 3.61 (m, 1H), 3.88 (d,

2H), 4.07 (d, 1H), 4.48 (d, 1H), 4.79 (s, 2H), 6.79 (d, 1H), 6.89 (s, 1H), 7.43 (d, 1H),

7.51 (d, 1H), 7.87 (s, 1H), 8.17 (d, 1H), 8.32 (s, 1H).

Example 143. (27.17 mg, 41% yield). MS (ESD): m/e 581 (M+Na)".
Example 144. MS (ESI): m/e 492 (M + 1)".
Example 145. MS (ESI): m/e 505 (M + 1)".
Example 146. MS (ESI): m/e 465 (M + 1)".
Example 147. MS (ESI): m/e 506 (M + 1)".
Example 148. MS (ESI): m/e 587 (M + 1)".



Exanple 154. (19.1 ngy, 11.7%yield). M5 (ESI): nmle 517
(M+Na) +. Exanple 155. Ms (ESI): nmfe 512 (M + 1) +.
Exanpl e 156. M5 (ESI): me 527 (M+ if. Exanple 157.
M5 (ESI): mle 523 (M + if. Exanple 158. M5 (ESI): me
492 (M + 1)+. Exanple 159. This conpound was prepared
according to the procedure for Exanple 158 where the
phenol internediate 1-19 was,acyl ated under Fri edel
Craft conditions wth net hy% 4- chl or o- 4- oxobut yrat e
and reduced with | |th| um borohydride. To a stirred

USHER RRNRIOAI lleylaflbR pRAS Bedliithd €4 Enthlostta8l ATBkdmples

'ene chlorlde (15 nmL) under nitrogen was ad
14B=N€(®em33rep_are®fr®n Enm‘lp}e thpwi se. The reaction

ERE 0 @373 bt SEtbeL BRL GTRRLS ét#o&ﬂéﬁv*ﬁg“a white
Eﬁe@hpiéleﬂG(‘iZm&lg R6Yyiald dM/s(tEs Iect ed by
filtration 3% 869 SI) me 44 Mi-H) +,

Exparple MN&@«Q %lld Ylﬁ]él)gMﬁafféﬂ )@V&W%&MbNal:ondl tions

=53 S A ELS R Sl PR P 100 vere
E)@I‘}QIGISH(NNRH@W%%M) Mﬂ(m)mm 52 HM+ED)01 (m 2H)

A Ty A L
+ S
Edjiplé [t ﬂ%iﬁsﬁ%ﬁ%ﬁmﬁ 7,85 (s 1H), 762 (d
E)ddﬁplzle85&M$£ESD§i)ﬂe MKMFExlaA I(e 12&0 (i4ég ?rg 350:8
m m ,
NR#%&&S %@?22?1@%]1) 2 81 (m 2H), 3.28 (m
E:?akﬁplei*sé%%égESI?Jﬂﬂetszl(QA flg 4.61 (m 2H), 4.79
(s, 2H), 4.98 (m 1H), 6.79°(d, 1H), 6.89 (s, 1H),
7.48 (d, 1H), 7.65 (d, 1H), 7.85 (s, 1H), 7.89 (d,

E)%agusﬂle}‘ ?5 QEISJE Wn?%mq) as%%ﬁ(gfi%;o%% ‘9) tggpwecﬁ;tf(%)wﬁiwple

158EAhere thelpedd Inteiiddiste 1HoaMR| Lyhed. unabﬂ BrisRIMPeAEbridR s

prepared starting from Exanpl e 163 using the general

with setal fehlosp-4oxpbptyease mreﬂ%ed(\glﬂr htlwgn bpgegydrides To a
stigrlezé Isﬁsp%ﬁor? &F 1nte(rM+ &l% diol (0.39 g, 0.91 mmol) in methylene chloride
(15 mL) under nitrogen was added TFA (0.13 mL, 0.91 mmol) dropwise. The

reaction mixture was stirred at room temperature for 4 h. The reaction solvent was
removed in vacuo leaving a white solid that was triturated with ether and collected

by filtration (0.32 g, 86%). MS (ESI): m/c 441 (M+H)*, 463 (M+Na)".

Using the general alkylation conditions described for Examples 136-143, Examples
160-165 were prepared from Example 159.

Example 160. (15.8 mg, 49%). "H NMR (DMSO-d¢): & 1.84 (m, 1H), 2.01 (m,
2H), 2.36 (m, 1H), 2.78 (m, 2H), 3.39 (m, 2H), 3.80 (s, 3H), 3.85 (m, 1H), 4.08 (m,
1H), 4.13 (s, 3H), 4.79 (s, 2H), 4.98 (dd, 1H), 6.81 (d, 1H), 6.90 (s, 1H), 7.48 (d,
1H), 7.62 (d, 1H), 7.85 (s, 1H), 7.92 (d, 1H), 8.37 (s, 1H).



Exanpl e 165. This conpound was prepared by al kyl ation
of Exanple 163 to give a yellow solid (17.8 ng, 89%.
M5 (ESI): me 481 (M+H)+. Exanple 166. This conpound
was prepared in step 3 in Exanple 100. The ket oester
in THE under nitrogen was reduced to the diol using
[ithium borohydride to give a solid which was
collected purified by pr epql?ﬁtiove pl at e chromat ogr aphy
on silica gel using 10% nethanol/chloroformto give a
tan solid. M5 (ESI): me 511 (M+l)+. Exanple 167. The

a6 AT U0 8 NURTOUSING, 89, 1503 b, A5 o
1H), 2100 (ey@H), 2,36 (1K), 2(80. (52 2HY, 3.2 (18 27H)y8135)(m, THY, 4.10 (m,
S5, A B s, o B 434 b T By RS ke athpT ¢4
1P dsyit hey, 7.Sstsi(|5,fﬂ95, algo@Or), BepRerapure for 40

mnutes then filtered, washed w th ter and dried to
obtain the amde internediate (0.28 g, 93%yield, 85%

E El%@ita ﬁé@i@?é%&gﬁ%g M\%%%%% %%&H—{l\lﬁz‘ﬁ@{ Piaﬁydr of uran

(5 m.) was added |ithium borohydride (0.092 g, 4.2
mol) at 5 Cthen stirred at roomtenperature for 124
Eganipla h63.q26 meh 320 M$ (Eslrm/at453 @I+HHe aqueous | ayer
was extracted with a mxture of tetrahydrofuran and
ethyl acetate (1:1 ratio) and the conbi ned organics
Ex¥fifle 1646 Nekls \binPoltid Was prépdred steRtheGRie ERbmplea®3Ring the

obt'ain the crude product.” The crude product was
gengesal progedite fortBxamphesiiti§r 6 5dP. 7 ang, 20yar M (RS anie S&T hy |
Mgﬁ ate at roomtenperature for 1 h, filtered, washed
tT ether and dried to provide the hydroxy-am de
(0.09 g, 75%vyield, 79%purity); M5 me 534 (M1l), 494
(M18ii. To the amde in nmethylene chloride (25 nL) .
Exgaaple 40 dThis compeyndawas nrepaied By akkylatipn pE Fxangple 163 to give a

: ' A J 7. r tenperature for

b A O R LN DA

concentrated under vacuumto furnish the crude

roqu he crud roduct was purified by silic el

E’E’Eﬂfgﬁﬁéfiz ﬁlﬁw@@uag Hf,)as pEsPgIsiAn at,ep%zz%‘ﬁxgmefedsqo- erkelester
in49fF (MEL hitrds¥ 2R fedkb& to}ﬁ@di&?ﬁgﬁngﬁtlﬁﬁrh b%ﬁIhQErgride fo give a

i nternedi at € prepared using the t hod of anpl e 78
soli@ wOidh yas @liesed pofigd by pidpRratiss platkdduorhgtdgmphy en silica gel

s 0% Sreliafol/chloroform to give a tan solid. MS (ESI): m/e 511 (M+1)",

Example 167. The keto-acid intermediate from Example 86 (0.3 g, 0.543 mmol) in
DMF (3.5 mL) was added HOBt-NH; (0.413 g, 2.717 mmol), and EDCI (0.521 g,
2.727 mmol). The resulted mixture was stirred at room temperature for 5 h and
quenched with water at 5 °C and the precipitate was further stirred at room
temperature for 40 minutes then filtered, washed with water and dried to obtain the
amide intermediate (0.28 g, 93% yield, 85% purity); MS m/e 552 (M+1),
574(M+Na).

This intermediate (0.13 g, 0.235 mmol) in tetrahydrofuran (5 mL) was added
lithium borohydride {0.092 g, 4.2 mmol) at 5 °C then stirred at room temperature for



drops). The resulted clear solution was heated to 100
C for 4 hours and quenched wth water and the solid
was filtered, washed with water and dried, (14 ng, 58%
yield); M5 me 435 (Mtl), 457 (MtNa). Exanple 169. A
m xture of internediate 1-27 (1 eq) and net hoxyl am ne
hydrochloride (4 eq) in a mxture of

1- et hyl - 2- pyrrol i di none a4, ethyl al cohol was
refluxed for 2 h. Ethyl alcohol was renoved under
vacuum and the reaction m xture was quenched wth

2 Wah@ Guaifled Qathreaet 4 69CS AltleqUBuslldyel /a8 extrNeRINGHnL Wi T h
water and dried to afford product MS me 440 (Ml).
mistarepsif dctiahgdrofurdn padicthylasktataofit biratiohgndithe 2obae mamcs

wiig s W G5 e et oiBeontstcf Yo PRI MR oAk B, e

crhdd proﬂhﬁa%tﬂ%ﬂraté@ WithG, mixt@8 offtadlahydrofiflarPsHd A6 Y1 4cbthi® at

06 nmmol) was de- gassed three tinmes. Dry xyl enes

raog! temipenaete Rt eredh wihed with Pbenend digaitn Prvidelisseq

fdiBRahldIT6.00'd 78Y, 308 1998 phily i el il dddn g,
Ty éeueidé/bi hythelkkae C]ﬂloﬁdob @5 L wab pddedsrifldsreasetic heldl(zs

mxture filt redthrou lite, andthe rmth [
digp®). ke et s@ mse 1af 0PI temAeEApIRAfs Tuted

P R Y rieied

crudmmedan:twvas punidfied b Gilicp gel @lurhy dhrogatogoaphy0:0874 gr 1446
fi rough Celite, and concentrated in
ﬁg@iﬁﬂsmf)ﬁés?’zgmag ng brown solid was triturated with
MeOH to yield 9 ng (999 as a tan powder: np>300 C, IH

NVR (DMBO-d6) S 1.37 (t, J= 6.9 Hz, 3 H), 2.81 (t,
Exantplg 168. The kejo-methglester, intgrmedigie prepagedrising3hd meflod &

E%lg’?é?%éﬂz 0570 e g g g gty D §

5). %H}esult&i Rar(s8lutidn v?asllebiéd td- 1@@ °C fork Hoﬁirs atid dhedched
21 (dd, J= 2.0, 1 52 (d, J=

with wates ;I)qd ﬂ»e solid s @&;ereg,:wgshgd p)@th Watp;) an rl;eg (l§ mg, ﬁ&)%

8. 26 1 M5 (me) 504
ylglﬁlfi’;j{/[é%%g%%? @‘4%]/?.%‘5&(%’% e fl ask(iont aiH)ni ng 1S22 )(75
rrg 0.15 mmol), CsZCCB(68rrg 0.19 mmol),
dlrrethoxyanll ng%?O 71 m’ml% rac-2,2' -

El&ﬁng{l%lﬂ?ﬁw PHXAES B i g0 ang methpg vieging) o7
hydfRhlorid@ 4 eFFiaQihixturk HP ll}Hethyl-Z-pyrrohdmone and ethyl alcohol was

refluxed for 2 h. Ethyl alcohol was removed under vacuum and the reaction mixture

was quenched with water and the resulted solid was filtered, washed with water and

dried to afford product. MS m/e 440 (M-+1).

Example 170. A dried flask containing I-22 (100 mg, 0.20 mmol), Cs;CO; (91 mg,
0.25 mmol), p-anisidine (117 mg, 0.95 mmol), rac-2,2’-bis(diphenylphosphino)-
1,1’-binaphthyl (20 mg, 0.09 mmol), and Pd(OAc); (13 mg, 0.06 mmol) was de-
gassed three times. Dry xylenes (5 mL) were added and the mixture was again de-
gassed three times. After heating to 125 °C for 20 h, the black solution was cooled

and the solvent removed in vacuo. Methylene chloride (10 mL) was added, the



0.04 mmol) was de-gassed three tinmes. Dry xylenes (5
m.) were added and the m xture was agai n de-gassed
three tines. After heating to 125 C for 20 h, the

bl ack solution was cooled and the solvent renoved in
vacuo. Methylene chloride (10 nL) was added, the

m xture filtered through Celite, and the nother |iquor
was chromat ographed on si ;'%:ga gel (5% McOH CH2C12).
The internedi ate yiel ded ( ng) and Raney ni ckel (50
ng) was hydrogenated in 5 nL 9:1 DMF/ MeCH at room

mi: 8RRl i &felitld aR$ the%othé!rcﬁcﬁﬂ? Wab Eﬁ%ﬁﬁ&%{iﬂfed %n
days, filtered through Celite, and concentra

silicecgad (5%Ae@HATHiGlny Thedniermediatd yieddedt (22 mg) ané &amx mckel

B bRl Tl 81 TRPABOLDR ARG e Bl didery
pf o?hﬁir? géh ﬁ'&ssu?e F 4(days, \ﬁfteﬁadﬁhﬁdil @ehﬁe; ard] ﬁﬁlgﬁlﬁrat&i i) ,

6 H, 4.57 (q, J= 6. o;?zt (s
vaquo. Fhgeespliag byewn sdid ‘sawmﬂzrated wush MgO¥bto yield 9yag Q9°/é) asa

1 =
ta g ryp 200 o TR O i Fand T g o8 s
O BT B T2 (b 0, TR L 4 g o
Hpi2 H), 440 (562 5. ¢ 80 (0 i 208 Bleed H586 (o 9178 2 ),
' dsb I
@%-i’?ffzgig%?-f@%‘”%?ﬂ%%’?fﬁ& TR on T e S
7. ﬁﬁ(d;)dhehe Hz1 Hp, g6 6 Jo &8 Hze ) A78(gp H), A18Q (1.Ar Bitnidz,
h t diate 1-20 and
1 Hacha (o1 S B oB0Tr at e, Ve (Sl - mie 413
(Mtl) +. Exanple 173. This conmpound was prepared by the

general nethod for Exanple 75 starting from
Example h#2bi‘atided fladk conBiiEsI-P2 (78 mg3095 (vnal) Cs:€0a ¢} mg,

0.4 il - SEEREPOEERE (R REHT) Mt Reeaos 2 20 ve
blé(ﬁﬁlh)enylﬁﬁ@spﬁﬁlz)n Nt bitaphy I3 Bg, 10/67 mHUl)S aﬁ@ Bn(um@bz \ESmg, |

epar ed eneral nethod for Exanp
%mlbwmée-gmeg thiee timesm Pivtedenss (amd-) lvez@addvé apé@lea

5

s 0 bl hbasss B A BB JERAY 0C R0 1y e ok

soltivaiph £ dB0ledtaad the@l¥enoranovied inrestiual ddhyl6ne ct\l‘ﬂioﬁcESmD 'mL)
ne 441 (Ml) + Exanpl e 177. Thi s conpound wa

wiy adad.dhe mighreeiligred braveb Galide, spfifhe me j was
chromatographed on silica gel (5% MeOH/CH,Cl,). The intermediate yielded (22

mg) and Raney nickel {50 mg) was hydrogenated in 5 mL 9:1 DMF/MeOH at room

m

T

temperature under 50 psi of hydrogen pressure for 4 days, filtered through Celite,
and concentrated in vacuo. The resulting brown solid was triturated with MeOH to
yield 6 mg (8%) as a tan powder: mp>300 °C; 'H NMR (DMSO0-d6) & 1.39 (t, J=
7.1 Hz, 3 H), 2.81 (t, /=6.7 Hz, 2 H), 3.27 (t, /= 6.7 Hz, 2 H), 3.63 (s, 3 H), 3.82
(s, 6 H), 4.57 (q,/=6.5Hz, 2 H),4.71 (s, 2 H), 6.30 (dd, /= 2.9, 8.7 Hz, 1 H), 6.72
(d, /= 2.8 Hz, 1 H), 6.81 (dd, /=2.7,8.7 Hz, 1 H), 6.89 (d, /= 8.8 Hz, 1 H), 6.90
(d,/=33Hz, 1 H),7.28 (s, 1 H), 7.40(dd, J=2.1, 8.7 Hz, 1 H), 7.61 (d, /= 8.8
Hz, 1 H),7.73 (d, J=1.8 Hz, 1 H), 7.90 (d, J= 8.7 Hz, 1 H), 8.31 (s, 1 H); MS (m/e)
534 (M+).



the general nmethod for Exanple 83. M5 (ESI): nmfe 469
(MHl ) +. Exanple 178. This conpound was from Exanpl e
175 and bronobutyronitrile by the general method for
Exanple 83. M5 (ESI): me 508 (M+l)+. Exanples 179-242
were prepared from Exanple 172 and the appropriate
brom de or iodide by the general nethod described
from Exanpl e 83. Exanpl e 1?2 M5 (ESI): nle 455 (M) +
Exanpl e 180. MsS (ESI): 41 (Mrl)+. Exanple 181

M5 (ESI): me 427 (N%1)+. Exanple 182. M5 (ESI): me
471 (MF1) +. 127 Exanple 183. M5 (ESI): me 453

(Mr1) +. Exanple 184. MS (ESI): mie 485 (M )+
e 1
SERADAT 198 Mg o gty (Y B i

exgept qsmgmsomethﬁ@ﬂ@denq BlenwﬂpE@ 9s a spleent Bestevt apd-starting

ATy Sy el £ S TR A8 s
(ESIR nf/d#13 ¢M+1Exanpl e 192. MB (ESI) me 467 (M1)+.

Exanple 193. Ms (ESI): me 483 (Mtl)+. Exanple 194.
M5 (ESI): me 483 (M+l)+. Exanple 195. M5 (ESI): nie

BRI s AP AR BL Pl B Ve 7

steMing ESin) intemhedid@4-J0VM S ¢(ESI):EvRBobeMEIg. MS (ESI): nmie
469 (Mrl)+. Exanple 199. MS (ESI): me 469 (M1)+.
Exanpl e 200. M5 (ES]: me 473 (Mtl) +.

Example 174. This compound was prepared by the general method for Example 100
starting from intermediate 1-20. MS (ESI): m/e 467 (M+1)".

Example 175. This compound was prepared by the general method for Example 91
and Example 102 starting from intermediate 1-20. MS (ESD): m/e 441 (M+1)".

Example 176. This compound was prepared by the general method for Example 103
and Example 86 starting from intermediate 1-20. MS (ESD): m/e 441 (M+1)",

Example 177. This compound was prepared from Example 175 and ethyl iodide by
the general method for Example 83. MS (ESI): m/e 469 (M+1)".

Example 178. This compound was from Example 175 and bromobutyronitrile by
the general method for Example 83. MS (ESI): m/e 508 (M+1)".

Examples 179-242 were prepared from Example 172 and the appropriate bromide or
iodide by the general method described from Example 83.

Example 179. MS (ESI): m/e 455 (M+1)"

Example 180. MS (ESI): m/e 441 (M+1)",

Example 181. MS (ESI): m/e 427 (M+1)".

Example 182, MS (ESI): m/e 471 (M+1)",



Exanpl e 201. M5 (ESI): me 487 (Mtl)+. Exanple 202.
M5 (ESI): me 455 (MFl)+. Exanple 203. M5 (ESI): nfe
455 (Mrl)+. Exanple 204. MS (ESI): me 481 (MH ) +.
Exanpl e 205. M5 (ES]: me 481 (M+l)+. Exanple 206. M5
(ESI'): me 481 (M+1)+. Exanple 207. M5 (ESI): nie 509
(M+1l)+. Exanple 208. Ms (ESI): me 501 (Mtl) +.

Exanmpl e 210. Ms (ESI): nf e1497 o« Mtl) +. Exanple 211.
M5 (ESI): mle 523 (M) +. anple 212. Ms (ESI): me
487 (M+1) +. 128 Exanpl e 213 M5 (ESI): me 497

me 469 (M-1)+
Ei%aﬁlhgs 215@% %;53753'\@“5 495 (M$1)+ (EvarpI e 216.

Em;(lmsz} ‘ME(ESB 60/ 446510M-+1)" . Exanpl e 217. M5 (ESI): nle
469 a M5 (ESI nme 469 (M1) +.
E %§%§(E§‘§'fgz}a%&2@ﬁ92 (z(so m?; 0.121 rrm()I) 3/\/as
i 0 5t
heatgég?g@?tggs?; for hM l?hergglcult ?gnmvv)a(lsu(r:gor\gz to
EXWW’ISM%(%DJ{@G@MMM@S added, and the yellow
sol i.d r+ed (33 , 609 : 'H NWR
E aﬂ&%‘&%gwé?ﬁés&%rﬁﬁw) 565 (s 03 1)) " s (m 2
Eﬂ)nplélgﬁl\(lsf(EQI) Ih%469 &9!—10*5 3 H, 517 (s, 2 H, 7.44

r& 7,87 (s, 1 H, 872 (s, 1
Erle;nplqi9 M%éESIi rprje‘}% NS (nfe) 455 (M. Exanple 219.
a9 f Exanmpl e 176 and
B O s SR T rer ol ot hod 1 or - Exanpl e
E8@nple/ B2, mlEsmm/eS% (M#WT.) +. Exanple 220. This

ound was ep red from Exanple 176 and et hyl
ExaglaObMS () gidial Midhhod T or Exanpl e 83. N5

Exabme 104TMs (8Sh):(Melss- ov+1).
Example 195. MS (ESD): m/e 498 (M+1)",
Example 320. MS (ESI): m/e 483 (M+1)".
Example 196. MS (ESID): m/e 550 (M+1)",
Example 197. MS (ESI): m/e 497 (M+1)". }
Example 198. MS (ESI): m/e 469 (M+1)". ;
Example 199. MS (ESI): m/e 469 (M+1)".
Example 200.MS (ESD): m/e 473 (M+1)".
Example 201. MS (ESI): m/e 487 (M+1)".
Example 202. MS (ESI): m/e 455 (M+1)".
Example 203. MS (ESD): m/e 455 (M+1)".
Example 204. MS (ESI): m/e 481 (M+1)".
Example 205. MS (ESI): m/e 481 (M+1)",
Example 206. MS (ESI): m/e 481 (M+1)".
Example 207. MS (ESI): m/e 509 (M+1)".
Example 208. MS (ESI): m/e 501 (M+1)".
Example 210. MS (ESI): m/e 497 (M+1)".
Example 211. MS (ESI): m/e 523 (M+1)".
Example 212. MS (ESI): m/e 487 (M+1)".



Exanpl es 221-227 were prepared from Exanple 176 using
the nmet hod descri bed for Exanple 83. Exanple 221. M5
(ESI) me 497 (M+ 1). Exanple 222. M5 (ESI): nie 455
(Mrl) +. Exanple 223. M5 (ESI): me 481 (Mtl) +.
Exanple 224. M5 (ESI): me 483 (Mtl)+. Exanple 225.
M5 (ESI): me 509 (Mtl)+. Exanple 226. Ms (ESI): nfe
501 (Mrl)+. Exanple 227. Mg (ESI): mfe 515 (M+l)+.
129 Exanple 228. This conpound was prepared from
Exanpl e 173 and ethyl iodide by the general nethod
E;Iaﬁ{ plEXBTRES (18D): VR 405FM+1)TT e 427 (Mrl) +. Exanple 229.
Th |s compound Wwas prepar ed from Exanpl e 174 and propyl
Exappilel214MS (ES)):gniecto?iMrddhod for  Exanpl e 86. M

ES Ie 230. This conpound was
E’i(ﬁ‘ E%%Mﬁgﬁ%&%p%(@ and ethyl iodide by the
26, WS (rost)-frde 486 aMPIIG*.83. M (ESI): nie 495

e 231. 1his conpound was prepared from

Mt ) +
EXI(ER‘E&]\%?H M’Sﬂf%ﬁi m’@r"@ﬁtﬂMﬁly}r onitrile by the general

E’@%’?@%g %Wco oun \Egls) pr gipgr gg4f r E)r'\r/r-&z ;cyl

al dehyde internmedi ate 1- 21 usi ng t he gener al
pro?edure descrj bed for n‘E 2-28. M ( ES&: ni e
%%Iyﬁxmlﬁr%ﬂﬂés@%aoiﬁ m@ﬁy@aﬁ%ﬂ%@& gk and

the feARdm AR ol BetiBh RLAE, G0 DRE YIRS Bo Sl Ulalzd togaom
ternperpo) Etjﬁhﬁramchieé,rmld the geigm k[ﬂicbgf@cﬂlectﬁébifbdﬁe':&lh_ (|33 _lz_ng,
608435 R HIN BBV RS § Q7 nd Hhd e S Gt h o 2
H)ggé? ;@ I3mlmét52 ?1( g}(ejwj&%i;jzﬂgzgg{r)gf ggfr((g crzleﬁ ?ﬁg r IZﬁEI?; aSn%@( St
H)285724s4 1 H) ppm; MS (mm/e) 455 (M.

Example 219. This compound was prepared from Example 176 and
bromobutyronitrile by the general method for Example 83. MS (ESI): m/e 508

(M+1)*.

Example 220. This compound was prepared from Example 176 and ethyl iodide by
the general method for Example 83. MS (ESI): m/e 469 (M+1)",

Examples 221-227 were prepared from Example 176 using the method described for
Example 83.

Example 221. MS (ESI) m/e 497 (M + 1).

Example 222. MS (ESI): m/e 455 (M+1)".

" Example 223. MS (ESI): m/e 481 (M+1)".

Example 224. MS (ESI): m/e 483 (M+1)".

Example 225. MS (ESI): m/e 509 (M+1)".

Example 226. MS (ESI): m/e 501 (M+1)".

Example 227. MS (ESI): m/e 515 (M+1)".



A mxture of internediate 1-24 or 1-25 (1 eq) and

hydr oxyl am ne hydrochl oride or O al kyl hydroxyl am ne
hydrochloride in a m xture of 1-methyl-2-pyrrolidinone
and 130 O ethyl alcohol was refluxed for 4 h. Ethyl

al cohol was renpved under vacuumthen quenched with
water and the resulted solid was filtered, washed with
water and dried to obtain gge product. Exanpl e 236.
M5 me 400 (M+l) Exanple é . M5 me 442 (Mt1)
Exanple 238. M5 me 453 (Mtl) Exanple 239. M5 me 414
(M+l) Exanple 240. Ms me 442 (Mtl) Exanple 241. MS
nme 426 (M+l) Exanple 242. M5 nle 426 (MH ) Exanple
EzagpleN28nThis4omppived Was Breprysiddram Exatgplen] B arrigetliglibdide by

IR ERRa 6 Bliatess s (BSBLIPELAY Ren2e (1 90,
p-tol uenesul fonic acid nonohydrate (1 eq) in a mxture

of 1-net I:%I@l 2- pyrrolidinone and benzene was refl uxed
Examplg 239 Dbis cempeynd; wagprepared frgmnExampde 174 ard pronyl iodide by

' eélggg i t rate ga@kl dS sodi um
&%]i%g‘?%glﬁgﬁédg%l tion g\%n Szgﬁj’a%%ee%)t rice wwth a

m xture of ethyl acetate and tetrahydrofuran (1:1
ratio). The conbi ned organi ¢ | ayers . were washed wi t

h
Example 238, Tlig camgoeshwanprengisd from xample Lidand sthd dopdide by
. . . f |
] 0 B e e B B e Ui

General procedure for Exanples 246-250. A m xture of

i nter iate, methyl ketone internedi ate 1-26 e
EXHAOle, Sky| ThiRy cROmALa ey BFBERTor TR (GAeatpe | 174 and
brdtnebufyoririld 17?;'3{11@3%@%1‘#? YhétBbd Gbn @E&@mﬁﬂ:d 83.€MRY tE@I;) CRIOIs34
was refluxed for 2°h. Potassium carbonate (17 eq) was
(Mtitled at room tenperature and heated to 65 C for 1h.

Et hyl al cohol was renoved under vacuum the reaction
m xture was then quenched with water and extracted

Ekdihple @33 THis Bompound was prepared from N-acyl aldehyde intermediate I-21
using the general procedure described for Example 12-28. MS (ESI): m/e 485

(M-+1)*.

Example 233. This compound was prepared from Example 232 using the
deacylation method described . MS (ESI): m/e 443 (M+1)".

Example 234. This compound was prepared using the general method described for
Example 231. MS (ESI): m/e 513 (M+1)".

Example 235. This compound was prepared from Example 234 using the method
described for Example 233. MS (ESD): m/e 471 (M+1)".

General procedure for Examples 236-244.
A mixture of intermediate I-24 or I-25 (1 eq) and hydroxylamine hydrochloride or
O-alkyl hydroxylamine hydrochloride in a mixture of 1-methyl-2-pyrrolidinone and



m xture of tetrahydrofuran and ethyl acetate (1:1

rati o). The conbi ned organics was 131 washed with
brine, dried and concentrated to provide a crude
product, which was triturated with a m xture of
tetrahydrofuran, ether and hexane to furnish a pure
product. Exanple 246. M5 mle 470 (M) Exanple 247.
M5 me 456 (M+l) Exanple %#@ M5 e 484 (M+l) -
Exanpl e 249. M5 me 498 (Mt Exanpl e 250. M5 me 509
(M+ 1) Exanple 251. This conpound was prepared from

tiBL dWWdhok R RluixBA 3Bt Bihol dicaid] wis rétfovddfind &M@icdtm then
procedure for Exanple 246-250. M5 me 428 (M + 1)

quenghgsl wish smter 284 theaesltsd eplid was filened, washed pithopaterand
N-al kyl .ketone,internediate 1-26 by the general oxine
d%?ﬁ?ﬁ%’&ﬁ%ﬁ"r?é’fﬂ W& described for Exanpl es 246- 250.
Exaaplpes 28% mM00 @482 (Mrl) Exanple 253. M5 me 484
Exanpl e 254, me 470 (Mrl) Exanple 255. MBS

(M)
Exgrepla 337, MSup/ek2nfel)256. To the internediate 1-32
. i itronethane (5 nL) was added
Eﬁﬁﬁg% 'e%sgggr)ﬁ)gnWJrghl oride (751 0.7 nmol, 10 eq)
Efahplo®eel M8 mad 403 @Md)chl oride (94 ng, 0.7 mol, 10
' ortions. The reaction m xture was

eq) .added in sna| |
EWI?IPgﬂo-aMSr@Z?ﬁ"t seYat ure overni ght. The reaction
Mﬁﬁ?’@fﬁé , Stirred with water and a few
Emgagp 1 a(%fzﬂ. The product was collected by
Exanple 282.0MS wies4X8l Wetl)i n et hyl ene chl ori de/ met hanol
and rjfied by rative TLC eluting with 10%
E’i‘?é‘?ﬂEﬁ%#/Mgt‘Wﬁl%%E{ﬁ'ﬁ?orl de. The desired band was
E£hpl1e oL dMsShid negl(vi-t) met hyl ene chlori de/ met hanol ,
filtered, and concentrated. The sanple was dried at

80C under vacuum overnight. M5 nfe 495 (M+l). Exanple
E%%%l%?%?.%ﬁﬁ%eﬂ@%@%o 1at'é Iﬂﬁ:‘H'e ,%Ile a%eisﬂ%o%gzpﬁ)gdrg%ige (5
eq) and p-toluenesulfonic acid monohydrate (I eq) in a mixture of 1-methyl-2-
pyrrolidinone and benzene was refluxed using a Dean-stark trap for 2.5 h. The
reaction mixture was quenched with saturated aqueous sodium bicarbonate solution
and extracted thrice with a mixture of ethyl acetate and tetrahydrofuran (1:1 ratio).
The combined organic layers were washed with brine, dried and concentrated, and
the crude product was triturated with a mixture of tetrahydrofuran, ether and hexane
to yield product. MS m/e 463 (M+1)

General procedure for Examples 246-250.

A mixture of intermediate methyl ketone intermediate I-26 (1 eq) and O-alkyl
hydroxylamine hydrochloride (4 eq) in a mixture of 1-methyl-2-pyrrolidinone and
ethyl alcohol was refluxed for 2 h. Potassium carbonate (17 eq) was added at room
temperature and heated to 65 °C for 1h. Ethyl alcohol was removed under vacuum,
the reaction mixture was then quenched with water and extracted thrice with a

mixture of tetrahydrofuran and ethyl acetate (1:1 ratio). The combined organics was



HC1 using the general procedure described for Exanples
246-249. M5 mle 544 (M+l) Exanple 257. M5 me 456
(Mtl) Exanple 258. Ms me 442 (M+l) Exanple 259. M
me 456 (M+l) Exanple 260. M5 mfe 470 (M+l) Exanple
261. M5 me 484 (Mtl) Exanple 262. M5 me 498 (M + 1)
Exanple 263. M5 me 428 (Mtl) Exanple 264. M5 nie 442
(Mr1)  Exanple 265. M5 mf g A56-(M1) Exanple 266. M
me 470 (M+l) Exanple 267l M5 me 490 (M+l) Exanple
268. M5 me 499 (M+l) Exanple 269. M5 me 470 (M+l)

wa@ﬁmitﬁ b%ﬁ@ drﬂx@ afll Sort@hrhttdt 1 %ro@%%r&‘déﬁédummﬁ whi4
anple 272. NS mle 42

& 273. MB
tntwr%e w6h @mpixjure pkistrphydrofgan, n&enmgi ang MEymslB(awpl e
275 M5 me 499 (M+l) Exanple 276. M5 nfe 485 (M+l)
ph le 277. MB me 546 (M+l) Exanple 278. Ms mie 562

G;.Mplé246E>MMe42(7@v[+M3 me 511 (M+l) Exanple 280. M5
me 497 (Mr1) le 281. M5 me 539 (M+l) Exanple

Exagple 38. Snggﬁé 1)) Exanple 283. M5 me 567 (Mk1)
Example 248. MS m/e 484 (M+1)

Example 249. MS m/c¢ 498 (M+1)
Example 250. MS m/e 509 (M + 1)

Example 251. This compound was prepared from methyl ketone intermediate 1-25
using the general procedure for Example 246-250. MS m/e 428 (M + 1)

Examples 252-286 were prepared using the appropriate N-alkyl ketone intermediate
1-26 by the general oxime synthesis methods described for Examples 246-250.
Example 252. MS m/e 442 (M+1)

Example 253. MS m/e 484 (M+1)

Example 254. MS m/e 470 (M+1)

Example 255. MS m/e 456 (M+1)

Example 256. To the intermediate I-32 (25mg, 0.07 mmol} in nitromethane (5 mL)
was added 2-thiophene carbonyl chloride (75 pl 0.7 mmol, 10 eq) followed by
aluminum chloride (94 mg, 0.7 mmol, 10 eq) added in small portions. The reaction
mixture was stirred at room temperature overnight. The reaction was then
concentrated, stirred with water and a few drops of 1 N HCI added. The product was
collected by filtration, dissolved in methylene chloride/methanol and purified by
preparative TLC eluting with 10% methanol/methylene chloride. The desired band
was collected, stirred with methylene chloride/methanol, filtered, and concentrated.
The sample was dried at 80°C under vacuum overnight. MS m/e 495 (M+1).
Example 256 was prepared by from thienyl ketone intermediate and hydroxylamine



133 Exanpl e 284. M5 me 553 (Mtl) Exanple 285. M
me 595 (M+rl) Exanple 286. M5 mle 581 (M+1l) Exanple
287. A mxture of internediate 1-28-1 (98.2 ng, 0.2
nmmol ), Pd(OQAc)2 (13.4 ng, 0.06 mml), BINAP (56 ny,
0.09 mmol ), Cs2CAB (91 ngy, 0.28 nmol) and p-anisidine
(118 ng, 0.96 mmol) in 5.0 mM of o-xylene was refl uxed
under N2 for 18 hr. The reggti-on was fol |l owed by
HPLC. The reaction was cooled to room tenperature and
diluted with CH2Cl 2, filtered through celite and
HOPSHEEH deheral$idbddare §QBREAL fod Bk RpRE 44289 fNIS 3/ 304 DY
fl ash” chromat ography with 5% MOH in CH2Cl12 and
(MytBpar ative TLC provided 35 ng (33% of the
3-substituted cyano ester. MS: 534 me (MtH) +. A
m xture of this 3-substituted cyano ester (25 ny,

EXuni6 2578 In/e RemgNENI) (excess) and 5.0 nL of DWF and
dr ogenat ed under 50 psi H2 on a

0.5 nm of MeOH was h
Exagnle aph Mamie 464 dMilght at room tenperature. The

ggﬁ | S/T00kt Q) by HPLC to conpletion. The RaNi
E%r/\/a %%%vﬂe)% y ing)tion, t he sol vent concentrated
Exangple D60, pviSdnkt47puiNif1)ed by silica chromat ography (5%
MeOH I n Cl2) to afford 16.0 ng (71% of product.
E’?@B’.‘PIQL%L%T}WKMJF anpl e 288. This conpound was

E)Bhﬁ)‘?@ A Nl /b8 e eneral procedure as Exanple 287
w t'h ?ntermsdi@a%% [-28-1 (98.2 ng, 0.2 mml), Pd(OAc)2

Exatrplel268; MS 0V/08281dH)), BI NAP (56 ng, 0.09 mmol ),

Cs2 ) and N nethylaniline (104
EWP@%W#?I%%J’ m of o-xylene. The
Exanipid243, tMEeH e gaor+1§ster (60 ng, 58% was obtai ned.

M5: 518 me (MH)+. Hydrogenation of the 3- substituted

Exapwleo266s tMB n/8@78¢M+0) 097 nmol ) as descri bed for

Exa af f 33 ng ( 72% of product. Ms: 476
EXWQT%%@Wzﬁgﬁ?g%F@EJQQQ Thi s conmpound was prepared by
Exahi®]S268 MShfs 209 @mepedure as  Exanple 287 with

i nternedi ate I-28-1+§‘98.2 mg, 0.2 mmol), Pd(QAc) 2

Exemple26iy MS gve#7Gnfihl) BI NAP (56 mg, 0.09 mol ),
SGRFR Vs g o T0L) 0 2, o et oy v
Examplth®711, MB sk 4BU (M+1)

Example 272, MS m/e 428 (M+1)

Example 273. MS m/e 456 (M+1)

Example 274, MS m/e 471 (M+1)

Example 275. MS m/e 499 (M+1)

Example 276. MS m/e 485 (M+1)

Example 277. MS m/e 546 (M+1)

Example 278. MS m/e 562 (M+1)

Example 279. MS wm/e 511 (M+1)

Example 280, MS m/e 497 (M+1)

Example 281. MS m/e 539 (M+1)

Example 282. MS m/e 525 (M+1)

Example 283. MS m/e 567 (M+1)



cyano ester (45 ng, 40% internedi ate was obtai ned.
M5: 564 mic (MtH)+. Hydrogenation of this
3-substituted cyano ester (40.0 ng, 0.07 mmol) as
descri bed for Exanple 287 afforded 31 ng (85% of the
product. Ms: 522 mle (M+H)+. Exanples 290-306 were
prepared using general procedures described for
Exanpl es 287-289 startingyth the cyano-ester
internedi ate 1-28 and the appropriate aniline.
Exanple 290. M5 me 492 (Mtl) Exanple 291. MS nie 522
ExdMiphe 285X B0he $32vMp n e 522 (Mrl) Exanple 293. M5
me 492 (M+l) Exanple 294. M5 nie 492 (M+l) Exanple
Exegaple §85.1¥18 ng2 $9§ MM)1) Exanpl e 296. MS mie 520 (M+l)
Exa : 0 (M+l) Exanple 298. M5 nie 522
E’Eﬁ%bgﬁﬁiﬁ%@ﬁg{é& mc 548 (Mrl) Exanple 300. MB
me 522 (MHl) Exanple 301. M5 nie 506 (M+1l) Exanple
302. M5 me 480 (Mrl) E.xia@?lpl e 303. M5 me 492 (Mt1)
Exapanip P87.34 mixfyee af intamediated138-1 S&Ame 0@094110951’&@“9@6
. : s
s, 005 ERE IR (Pl B O ST, 82 et
aﬂdlﬁ-a'lﬁfsidiilieiﬂl ? Ifhgﬁﬁwﬁ anel ) bujig Indlo_if@t-)eym:nﬁivarsgeﬂimaad under N,
co ing and, reductjve clization procedure
fog é§ gﬁ Basrepefionsw ll%fe(g%wﬁé’é&- s rrpgtionsypsplesl to room
R u
o PEREE il i CIPE AR OB BR BORE o WithetdRen
CH-Gix.0C8nekntration dnddruificatictalzpflashusdiromato peapby withi 546 Mo@H in

Ol AN, BB SaLPI B OSSN PSS RE Yo et
MS: 534 m/e (M+H)". A mixture of this 3-substituted cyano ester (25 mg, 0.046
mmol), Raney-Ni (excess) and 5.0 mL of DMF and 0.5 mL of MeOH was

hydrogenated under 50 psi H, on a Parr apparatus overnight at room temperature.
The reaction was monitored by HPLC to completion. The RaNi was removed by
filtration, the solvent concentrated and the product purified by silica chromatography
(5% MeOH in CH,Cl,) to afford 16.0 mg (71%) of product. MS: 492 m/e (M+H)".

Example 288. This compound was prepared by the same general procedure as
Example 287 with intermediate I-28-1 (98.2 mg, 0.2 mmol), Pd(OAc); (13.4 mg,
0.06 mmol), BINAP (56 mg, 0.09 mmol), Cs;CO3 (91 mg, 0.28 mmol) and N-
methylaniline (104 uL, 0.96 mmol) in 5.0 ml of o-xylene. The 3-substituted cyano
ester (60 mg, 58%) was obtained. MS:518 m/e (M+H)". Hydrogenation of the 3-
substituted cyano ester (50 mg, 0.097 mmol) as described for Example 287 afforded
33 mg ( 72%) of product. MS: 476 m/e (M+H)".

Example 289. This compound was prepared by the same general procedure as
Example 287 with intermediate I-28-1 (98.2 mg, 0.2 mmol}, Pd(OAc), (13.4 mg,
0.06 mmol), BINAP (56 mg, 0.09 mmol), Cs;CO; (91 mg, 0.28 mmol) and 2,5-
dimethoxyaniline (147 mg, 0.96 mmol) in 5.0 ml of o-xylene. The 3-substituted



(Mrl). Synthesis of internediate 1-29-1. Step 1: To Ig
(2.7 mol) internediate 1-30 in 130 nL acetone was
added 3.7 nL ION NaOH, followed by 1.22 nL (12.2
mol ) 2-i odopropane. The reaction was heated to
reflux for 48 hours then concentrated. Water was added
and the product extracted with nethylene chloride and
washed with brine. The orgapic 4 ayer was dried over
sodium sul fate, filtered, concentrated, and dried
under vacuumat 80 C to give 830 ng (75%yield) of
c;t'dﬁ% eE{'ef gﬁl%g pﬁd%)ﬂhféﬁﬂ@dxate MPsBbeideiS MY Selitn/c @B 2: To
Internediate fromstep 1 in 15 nL

H&d@genm @ddea-snb:smeted gyaneresier (40.@ g, Oxﬂ%mmoj(} asjd@pnbed

o fable dr AR s aRRRL R MO TR s Bl

collected by filtration, washed with water and et her,
and dried under vacuumat 80C to give 1.1g (77%
Exaraplgy 291-30hwersi nrepprechessogasnes erockigs desegbed for Expples

B T I T
Esa:ﬂpIHIZQOtmmﬁﬂaamwpder nitrogen atnosphere. The
reaction m xtur tirred at 50 psi on a Parr

E%F&?%Mﬁé?/eégz Q%ler The solution was filtered
ted d ded
EH}%&HQBZC %iﬁgmﬁg_mra ed under vacuum suspende

stlrre er” overnight to give 800 ng of
Exahde 288l MSemle 42- (Mad) an off-white solid (86%

i eld); 6 Hy. Exanple 309. To 20 ng (0.52
Emlfhpﬁ%&@e h%‘éb in 1 nL n-butanol was added
E;mﬂﬂeQ956Mszm%1§gr@pygl m di ne, and the reaction was

heated to reflux overnight. The reaction m xture was
Exd:mieéﬁﬁcM&méﬁﬁﬂ)(Mﬂ)rred with water, filtered, and

eI ut e%?@&,% SI| preparative TLC plate using 9%
oduct was collected, stirred with

EXdh ybggemmsg%m tone, filtered, and
conﬁ(}entrat ed. The sarrgl e was dried at 80 C under high

xeaeple APV MSIEn48®idve 11.4 ng as a yel l ow solid,
azg Xgﬁggw sin t]l(}g/l ;erl_l?a.rallsgr oigg})l&e?oﬁlggﬁgl e
Eﬁ@@m&xamm/eﬂm(wﬂ)me 464 (Mr1)
Example 302. MS m/e 480 (M+1)
Example 303. MS m/e 492 (M+1)
Example 304. MS m/e 506 (M+1)
Example 305. MS m/e 506 (M+1)

Example 306. MS m/e 546 (M+1)

Example 307. This compound was prepared using the N-propyl cyano-ester
intermediate [-28-2 and butyrolactam using the coupling and reductive cyclization
procedure described for Examples 287-289. MS m/e 454 (M+1)

Example 308. This compound was prepared using the N-iso-butyl cyano-ester

intermediate 1-28-4 and 2-0x0-3,4,5-trihydro-imidazole using the coupling and



Exanple 311. M5 me 478 (Mtl) Exanple 312. M5 me 464
(M+l) Exanple 313. Ms me 508 (Mtl) Exanple 314. M
nme 463 (M+l) Exanple 315. M5 nie 546 (M+1l) Exanple
316. M5 me 506 (Mtl) Exanple 317. M5 me 506 (Mtl)
Exanpl e 318. M5 me 492 (Mtl) Exanple 319. A mixture
of cyano-ester internediate 1-30 (500 ng, 1.4 mmol),
10 N NaCH (3 nl), 3-brorm(1j§§/cloohexene (1 ) in
acetone (30 nL) was stirredat reflux 12 hours. The
acetone was renoved at reduced pressure, excess water
. : I il j \%S3
ro R B P B Brof P OB R Eaao R 8 s S
(MDMBL MeOH (50 ni, 9:1) and 2 scoops of RaN was
hydrogenated on a Parr apparatus for 12 hours. The
catal yst was renoved by filtration and the sol vent

sﬁﬂﬁ@wiﬂgnﬁ%gg@messure. MeOH was added to the
residue and the product was precipitated by addition

of witepl: To Igi (24 B80)inteohedipedr3Panila0 el gretmgoras agded

ES+ M + f [ f
203 St b L 2Tt D SARRERARE IR i
whPhdawdas eefuilx fof 48 Rodrd GnHohcoiateddURMkr was added and the
3-(carbonethoxy)prop|on¥l.chlorlde (1,5 n, 11 mol

Droish CH e it T ge B lariicang wassed ish P B organit layer
i LK t & . ' '

wf} 25 AATRARNE TR, SR beR B8 S Mg a0

°(at@cg§€b 830 hg ﬁsr?aty&ﬂd) dftthé ll?]ﬂFigcblﬁdpylgjlﬂ@ﬂlmqll\VllﬁQh&dﬁclﬂMe!* H).
roauct was chromatogra e on _si ca el .

?cm%mﬂhié@lr;ﬂg 657 @)fgolwréf v@m)ed}ﬁ%ﬁ@w?w ip HmLAROH
wit1adel 160,128 1 HIBE D ) 1% HAGOPARR wiRk AACHNE reaction was
heated to 8AUT far@rhcandandEstand atir¢ivermoghdt Ahneolidwas collected by

figbion. 76heliich Materant b ana rts Wi yar Y e 0iE Tatveg e
(7%)ﬁelﬁ?of@ﬁ@lnitrolﬁterﬁﬂﬁﬂa’&; MsS Brérsdieng).chl oride (3

-nitromet hane (2 rrL]) at room tenperature
Step 3: To 1.1g (2.47 mmol) o

DMF/13 mL MeOH was added a few spatula tips of RaNi under nitrogen

f the nitro intermediate from step 3 in 40 ml

atmosphere. The reaction mixture was stirred at 50 psi on a Parr Apparatus for 48
hours. The solution was filtered through celite, concentrated under vacuum,
suspended and stirred with ether overnight to give 800 mg of intermediate I-29-1 as
an off-white solid (86% yield); MS m/e 386(M + H). '

Example 309. To 20 mg (0.52 mmol) intermediate I-29-1 in 1 mL n-butanol was
added 7 mg (0.6) 2-chloropyrimidine, and the reaction was heated to reflux
overnight. The reaction mixture was then concentrated, stirred with water, filtered,
and eluted on a silica gel preparative TLC plate using 9% MeOH/CH,Cl,. The
product was collected, stirred with methylene chloride/acetone, filtered, and
concentrated. The sample was dried at 80 °C under high vacuum overnight to give

11.4 mg as a yellow solid, 47% yield MS m/e 464 (M + H).



under nitrogen, was added cycl opentyl carbonyl chloride
(0.45 nm., 3.69 mmol, 10 -equiv.). The sol ution was
stirred at roomtenperature for 15 mn. The
di hydr oi ndazol e tenplate (0.12 g, 3.69 mmol, 1 equiv.)
was added as a solid to the reaction m xture. After
24 h at roomtenperature, the reaction m xture was
cooled to O C and quencheg @Ahh 10% HCl . The product
preci pitated out of solution and was collected by
filtration (0.15 g, 97%yvyield). "H NVR (DVSO-d6): 6
E 3‘1 0-3 ﬂg'l)vere T .
Jlan'i’p"_l ;va&?aréd‘%sﬁ%'%ﬁ g&%%%, [irgeeélé@( fgr Ex%ﬁﬁl,@@w

Emmmmé% 64648Q\/I(ré) oH) . 7. 62 (d, 1H), 8.09 (s,
1 1 11. 91 1H; MS
E’fa%lfglfn ﬁ’fss‘ﬁ‘éem@i%laanpl ot i

EﬁdjﬁlﬂquszOM%/e{H@dmn- rom Exanpl e 321 (126 ng, 0.297
1 equiv.) in THE (8 nlL) under nitrogen was added

EXWIHPQH bMS)‘H{(ﬂJﬁQSdQVH 1.5 nl, 2.97 mmol, 10 equiv.)
gﬁgg Motels 2 lution of gas was observed and
Egr %\gfl'y %/h 483 ﬂ '

e reaction m xture becane honobgeneous.
Exdaable 8 dfiaMS it 846 M9r ohydride (1.5 nL, 2.97 mol, 10
equi v was added and the m xture was stirred
E 1 lfﬁ 0edMsklar t | ng material was observed by
cooled to 0 C and quenched
EH%ﬂi‘ clg{egoﬁl(msl) th water. The sol vent was
Exaal;deétﬁlMS\mmAQZI(thDng a tan solid (110 ng, 87%
yield). A sanple of the solid (40 ng) was purified by
preparatory plate chronatography on silica gel using
E9%1c 789 hARRk{ur P
as an of f-whi te@%&%ﬁ&%@teﬁﬁﬁ&fﬂe@ﬁt&Pg%s?bgné h‘34H BN
N{@WEDO6) 3 bs)mo ewl¢hexenjl, mL) #acetone (3 ;L) was sﬁmd Bhfpflux

é,%? 3 ( (3 & gvé)s %él (;‘Z’-S a% FﬁDd’uﬁ_% pressine, fxcaegg Wﬁ% Wag glg(géd
anﬂdhe ﬁlﬂﬁuct?:oﬂébtécﬂclg%ﬁh‘l)atloﬂ M8 (ES+) i 45 17(1\82 1S TKb abbvé S,

1H), 11. 41 gs 1H) ; ESI): me 427
infefypegdiate 1 0 mb, 313 eng 2&@9@9@5 Ni was bydrogenated

oL PRSI, Bty B it e
solvre'mlf I}eﬁ'roga% efreduced Ir?dfséﬁ? RMeOH wais d2dedanhe residad ;eﬂld/ the
owe y tr| yl Si 0.13 nL, 0.820 mo 138
Prodst was Prepipisaied D goR R f"ﬁ';“é 5780 ﬁ%ﬁﬁ@éﬁ’@@@@m&nd
t
i, USES9 e Q09I 15T g MBI aegien
1ntermed1ate product (450 mg, 1.1 mmol) in methylene chloride (100 mL) was

added 3-(carbomethoxy)propionyl chloride (1.5 mL, 11 mmol) then aluminum
chloride (1.5 g, 11 mmol) under nitrogen atmosphere. The reaction was stirred over
night at room temperature. The solid was collected, added to ice water, triturated
and collected. The product was chromatographed on silica gel (CH>Cl,/MeOH;
95/5). MS (ES+) m/e 539 (M + 1). The THP ring was formed by the general
procedure described for Example 93 using sodium borohydride for the reduction and
TFA in dichloromethane for cyclization.

MS (ES+) m/e 495 (M + 1).



The solid was purified by preparatory plate

chr omat ogr aphy using 10% net hanol/ nethyl ene chl ori de
to yield a tan solid (12.3 ng, 18%yield). 'H NWR
(DMBO-d6): S 1.25 (m 2H), 1.50 (m 2H), 1.65 (m
4H), 2.19 (m 1H), 2.74 (d, 2H), 2.86 (dd, 2H), 3.22
(dd, 2H), 3.86 (s, 3H), 477 (s, 2H), 7.26 (d, IH),
7.45 (d, 1H), 7.69 (s, 78 34 (s, 1H), 8.88 (s,
1H), 11.38 (s, 1H); I\/S(ES me 411 (MrH) +. Exanpl e
324. This conpound was" prepared usi ng the general

Eﬁ’zﬁﬂﬁl% @9[ e TQ %Ssﬁ{ﬂe@ §8lut1&%f eﬁiiﬁ‘ﬁlﬁh? cﬁgﬁde gﬁ@‘%@ 638ndoM 10

Thi's conpound usi ng the
ecgembnalneqbybue dhloed@l é:'smb)-!nﬁnbmﬁtbane@ anrﬁa)l at rER {@RBrative

et pihogt g sy RampIartim) P By a7 BEEHREna o) miach AL
ecﬁmb %Xome $d1r&tﬁfm§5 s@ifrﬁd ggg{sa(ﬁa Mff%i)eﬁa@t!ifﬁ 5%??%2*7 mTeﬁ Ic § dure

dlbmpumﬁ@plmmm,s@aaa, 69 mynelh b cquivg wpsdded aspr wliddethe

e BEPhE 3 24D il 00 HELARSOA A6
toE{]ﬂiII aﬁi QentleedRaith 1092 HYdrTiggnedico predipitated @upodlition and

purified by silica gel chromatpgraphy. MS nie 439 (M
was aojlecies BilEatBme(0. g, 97 Hxigléln H DAL GPBERd0: ds 19§ (m,

t
U AP B IR e e M T A 2,37
30 u&)oqqmoﬂmousm @H)émnwl, U, B9 HHAE] ([ UHY®B. @B (s,
escri bed f 328 using the N-sec-butyl
1Hht1é19r1réﬁi|1ﬂ)eMsl\@S|H én/aé?cS (WHM) 139 Exanpl e 330.

Step 1. To a solution of internediate 1-32 (95 ny,
0.28 mmol ) in dry nethylene chloride (15 nL) and
Exdntple 822.h e s(tﬁ:&dmbapenaen afipredud-fedh Gxample (Y26 mg,

0. g%l gllrrrlfcg ° %‘gﬂéilﬁg’gTHE %% 72 nitr ag%élt \?gsgqﬁ:eg ﬁ]t}a}g:g]borohydride
(15§ il %7 01290 @%\H’ét) Brop “Vi&e Wﬂg&dﬁ@ o6l Blﬁ% dsNeHsGk&Yed

hat  t reacti on was corrp ete. The reaction was
arrdcgmimﬂyahea@a&tum mixtwe ewmdmnmgenmusamcﬂdlumlabhﬂl(lﬁm

wer e added nin '
by e 2.5 el g s eidor apd S rBiiRerd e simee
oveBHIPIR AWHEEno iﬁ@lng%d‘c&lﬂ\%s bbidreddasy BREC, WRINRFrdvhE
vvater (150 ni e remai ning solid was di ssol ved in
cogtadry l0efeand quenched slowly and carefully w1th water. The solvent was
removed in vacuo leaving a tan solid (110 mg, 87% yield). A sample of the solid
(40 mg) was purified by preparatory plate chromatography on silica gel using 10%
methanol/ methylene chloride to yield the product as an off-white solid (11.6 mg,
29% yield). 'H NMR (DMSO-dg): & 1.23 (m, 2H), 1.43 (m, 1H), 1.55 (m, 3H),
1.73 (m, 1H), 2.21 (m, 1H), 2.86 (dd, 2H), 3.23 (dd, 2H), 3.88 (s, 3H), 4.42 (m, 1H),
4.77 (s, 2H), 5.07 (d, 1H), 7.40 (d, 1H), 7.48 (d, 1H), 7.82 (s, 8.34 (s, 1H), 8.88 (s,

1H), 11.41 (s, 1H); MS (ESD): m/e 427 (M+H)".

Example 323. To a stirred suspension of product from Example 322 (70 mg, 0.164
mmol, 1 equiv.) in methylene chloride (8 mL) was added trifloroacetic acid (63.2
uL, 0.820 mmol, 5 equiv.) followed by triethylsilane (0.13 mL, 0.820 mmol, 5



chloride and transferred to a sep. funnel, where it
was washed with saturated NaHCO3 sol ution, then
brine, before drying with Mg504. After filtration, the
organic |ayer was concentrated via rotary evaporation.
The remaining solid was purified by silica gel
chromat ography (95/5 CH2C12/ MeCH), yielding a |ight
yellow solid; (14 ng,.029, 9. 111 NWVR ( DVMSO- d6)
8.8998 (s, 1H), 8.5374 (s, ﬁ;) 8.4863 (s, 1H),
8.1163 (d, 1H, J=6.57 Hz), 7.8673 (d, 1H, J=8.84 Hz),
(gn@? 3Phd Reactfon rhﬁxtm% bedare kéino g’)e'ﬂeou]S'aZ'id(Wa)s stifted Qﬁ%oﬁlt
H,~J=6.315), 3.8758 (s, 3H), 8 (t, 2H, J=5.81),
tegpeEirge @yemmht Mctg:m) sol@engn@gre(moveg i) veap, le)awg)g a tan solid.

T el e Byrikih o b chiafelor ipee Shtopidistityiust IThF mblingy
methylde cRloBidd tdrﬁieid)a fafl sONd (I, mg (81% rﬁald)wa‘ﬁ m}ﬂegmso -de):

hydr oxyl am ne drochl ori de 144 mmo

3 ARf (m,o?ﬂail, 1. 5@3@11, atnd. Qﬁs(m“bH)vxéé%md éH) 2at(ds ﬁl-:l% 2.86 (dd,

2R PUBRAD: A3 hetheadr Gl 1S T R TBRIE

1HJ, 8]3]46(3 GH)HRRE (s, i ek, 1 M3t MBHESIEAE 4 PN(MAH)",
conpl et e. The reaction was concentrated via rot ary
evaporation, then purified by silica gel

e L Lt e E T SRS
foB ERample(32.1. MBHh/e 4394884 1(s, 1H) 7.7629 (dd, 1H,
J 1 51, 8.58), 7.4800 (d, 1H, J=8.59), 6.1555 (s,

4.8954 (s, 2H), 4.5418 (t 2H, J=9.98), 4.4112

E’Sﬂ%p%%%ﬁ s Yoo fub APy ke 1y SR Blogedift dosgpibed

forEgaiple 320 M3260 MS thAC425ERMAAle 332. To a stirring
solution of 3-amino internediate 1-29-2 (25 ng, 0.065
mml) in CH2A 2 (5 nL) was added phenyl I sot hi ocyanat e

E}(a}l?plé 326 - 1988cmRIuhd 304 réﬁéfédq{s or X ?l@ca.l@x%ﬁ c%[@f)e)ntene

he reacti on was heate to 50
andctbd: gdromo irsenmediatpusing thesame lgenfrrelsprb c@drmselimamnl%\ii% MS

C(R)&Ielgted by filtration and dried to give 19 ny
my&(%@‘% f e desired product. 'H NWVR (DVMSO-d5) S 9. 83
( 972(s 1H), 8.86 (s, 1|—|), 839(s 1|—|),

7.%99% 7.66 (m 1H), 7.50 3H) , m
Exagple 2’& shqon]pq).mdma;;prmedg}q)ng e ggnq gq:nega,lu)rocg @g as

E:{ja%ggég EBH,] usgﬁfl;- my(lsr}:%%r@ g;ﬁo;?e#}lt‘{p@f)ng Drerndedbite £-98-12The

product formed was subjected to RaNi/H; hydrogenation and the product purified by
silica gel chromatography. MS m/e 439 (M + 1).

Example 328. This compound was prepared using the same method as described for

Example 9 using intermediate I-31-1. MS m/e 425 (M + 1).

Example 329. This compound was prepared using the same method as described for

Example 328 using the N-sec-butyl intermediate. MS m/e 481 (M + 1).



Exanpl e 333. This conpound was prepared using the sane
general procedure as Exanple 332 using

4- met hoxyphenyl i sot hi ocyanate. M5 (nmfe) 551 (M+ 1).
Exanpl e 369. To a stirred solution of 3-am no
internediate 1-29-2 (25 ng, 0.065 mmol) in CH2Cl2 (5
nm.) was added nethyl chlorothiolformate (11 L, 0.130
mol ), pyridine (30 L, 0.37fgnwol). After stirring for
24 h at room tenperature, e resulting precipitate
was filtered, dried to give 26 ng (87% of the desired

E)g)d'f%lié‘ 830, | sdéb (I}IMBO %Ebhﬁ@oﬂ er 111(%&%&% I,r§z7 (9%5?115, (82§151n{0‘l) in dry

mabsiehe dhipade 65 2F) ncmisameihane (0.mb) 3 ¢died Hglorgpmpions!

10T Pl ol s et il e pfifiog phibrigg (B bl S heno

THORRAION Ay R Sired ERTadinkEdsNFhéNECOAR&ha IHPTHS hditatedrthat the
Exanpl e 369 using 3-amno internediate 1-29-2 and

reagtiop| wasifomplatei The meaelianewaggoneenteafed vig rotany evapgration, and

1
w{grg{e@g#ﬁgfum ng }ﬁeo % @f{é g@ang tEgas out ?ﬁé%l ow
mi‘x@tirb Gwdis étzrr&kﬁmll ®ud Eﬁrooifaempbﬁtm‘ed i 'El&@soﬂrd.?u%slﬁl(eiﬂi@d

nmet hyl ene chlorlde/6 di ne
waw&gd &faaé?&rlt?rdié%rr&?s T#ﬁﬁma@mg sali¢ wgs digsol wf Wdaeg%ﬁfsﬁ*;u
chl over na?lg ﬁ{aﬁsf?%&?“{ vvas We&tﬂ thﬁgglg od v¥lﬁlasrfwur\:}l\‘/g‘s:l hed
Nal €6, edlhidon, dirah h:rhm befoys dyingsvith Me8Oat femer(ﬁltmmter thei gh
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535
soﬁda(dﬁlm,aw mml)m{ H ISMR (WSQ—&)IG) 8. 8@9&@1&1)3& 74M§, ie

o 55 o B 2 i g, S s
HH 4F460(d; 28, 1=7.07), 4.0058 (t, 2H, J=6.315), 3.8758 (s, 3H), 3.7388 (t, 2H,
J=5.81), 3.4572 (t, 2H, J=6.32), 2.8429 (t, 2H, J=7.075), 2.1434 (m, 1H), 0.8167 (d,
6H, J=6.82); MS m/c 475 (M+H").

To a solution of the intermediate from step 1 (9 mg, 0.019 mmol) in pyridine
(1 mL) was added hydroxylamine hydrochloride (10 mg, 0.144 mmol). Additional
pyridine (5 mL) was added, and the reaction was stirred for 20 hours at room
temperature before heating the reaction to 116 °C. After two hours at 116 °C, HPLC
indicated that the reaction was complete. The reaction was concentrated via rotary
evaporation, then purified by silica gel chromatography (97/3 CH2Cl,/MeOH),
yielding a solid (9.4 mg, 0.021 mmol, 100% yield). 'H NMR (CHCl3) 8.8935 (s,
1H), 8.1584 (s, lH); 7.7629 (dd, 1H, J=1.51, 8.58), 7.4800 (d, 1H, J=8.59), 6.1555
(s, 1H), 4.8954 (s, 2H), 4.5418 (t, 2H, J=9.98), 4.4112 (d, 2H, J=7.57), 3.9774 (m,
4H), 2.9837 (t, 2H, J=7.325), 2.2552 (m, 1H), 0.8938 (d, 6H, J=6.82); MS m/e 454
(M+H").




Exanple 340. MS me 549 (M+ H). Exanple 341. Ms me
549 (M+ H). Exanple 342. MS me 537 (M+ H).
Exanple 343. Ms me 537 (M+ H). Exanple 344. MBE me
537 (M+ H. Exanple 345. Ms me 535 (M + H).
Exanpl e 346. MS me 549 (M+ H). Exanple 347. Ms nle
549 (M+ H). Exanple 348. MS me 523 (M + H).
Exanpl e 349. M5 me 523 (MjgH)e. Exanple 350. M5 nle
523 (M + H). Exanple 351. I\%nie 537 (M + H).
Exanple 352. M5 me 537 (M+ H). Exanple 353. Ms nfe

Exddple BB 1 a stirEl 2 30uBors 8113-aMindInerddialdM-29-2125 mg, 0.065
Exanple 355. Ms me 521 (M+ H). Exanple 356. ni e

np

mERd) iidH (5 mExwaphdded PhenWisatiiecEoste(12 #LH).098 ammol) and

Ex I 359. Ms 39 (M + Ex 5. 300.
PYEBAY 45 ML) 093 Tospahig /1B SEActon B s hesTS TG tatd o ARG

I : . :

o1 fort o ot Gctes e ofsciitare rfQckicdty bRt g
dripdaoRie Bohg (586 0Eths dSsitdiproddct. 'HEXAMRBNERD-ds )N .63 6,

523 (M + H). Exampl e 367. MS nme 5397(M+ I—{)
11E) 3781 (& 58 8.8016s D, &39 (5 MHDs 19 (s, 1H), 7.66 (m, TH), 7.50 (m,
3H), 7.34 (m, 2H), 7.12 (m, 1H), 4.73 (m, 2H), 4.56 (m, 2H), 3.86 (s, 3H), 3.47 (m,
2H), 2.84 (m, 2H), 1.84 (m, 2H), 0.93 (m, 3H); MS (m/e) 521 (M + 1).

Example 333. This compound was prepared using the same general procedure as

Example 332 using 4-methoxyphenyl isothiocyanate. MS (m/e) 551 (M + 1).

Example 369. To a stirred solution of 3-amino intermediate I-29-2 (25 mg, 0.065
mmol) in CH,Cl; (5 mL) was added methyl chlorothiolformate (11 pL, 0.130
mmol), pyridine (30 puL, 0.371 mmol). After stirring for 24 h at room temperature,
the resulting precipitate was filtered, dried to give 26 mg (87%) of the desired
product. 'H NMR (DMSO-dg) & 10.35 (s, 1H), 8.85 (s, 1H), 8.38 (s, 1H), 8.13 (s,
1H), 7.64-7.54 (m, 2H), 4.71 (s, 2H), 4.52 (m, 2H), 3.86 (s, 3H), 3.45 (m, 2H), 3.44
(s, 3H), 2.83 (m, 2H), 1.81 (m, 2H), 0.89 (m, 3H); MS (m/e) 460 (M + 1).

Example 370. This compound was prepared using the general method for Example
369 using 3-amino intermediate I-29-2 and ethyl chlorothiolformate. MS (m/e) 474
(M +1).

Compounds 331, 334-357, 359-368, 371-380, 384-386 were prepared using one of
methods A-D as outlined below.

Method A. Example 356, To intermediate I-29-1 (20mg, 0.052 mmol) in 2 mL
methylene chloride/6.3 ul pyridine was added 10p] (0.078 mmol, 1.5 eq) of 4-

methoxyphenyl isocyanate. The reaction was stirred at r.t. overnight. The solid was



Exanple 371. MS me 548 (M+ H). Exanple 372. Ms nfe
539 (M+ H. Exanple 373. MSme 584 (M+ H).
Exanple 374. MS me 519 (M+ H). Exanple 375. MBS me
511 (M+ H). Exanple 376. Ms nfe 524 (M + H).
Exanple 377. MS me 591 (M+ H). Exanple 378. M5 nic
5901 (M + H). Exanple 379. I\/ISrﬂe 591 (M + H).
Exanpl e 380. M5 m e 551( Exanple 384. M5 mc
551 (M + H). Exanple 385. 1\}5 e 553 (M + H).
Exanple 386. M5 me 598 (M + H). Method B: Exanple

ﬁl%'éé’ﬂ of?gr(l@ w%Eliédrﬁi% étﬁkﬂ&ﬂd%e §2{11|u%1e % gﬂea ?E@T "@3\%&} ﬁlgh |

ny,
Vaat!@i'edwhl‘mélt hyb gNLepWeng:’. @%awhi) las ag hffavhltkesomﬁM&}n/e 535
(1\{[)'4— 9 mmol ) and pyridine (80 L, 0.989 nmol). The
ion was heated to 48 C for 58 h. After cooling
to roomtenperature, the reaction was concentrated in
vacuo. The residue was purified by preparative thin

ThedfpHewingrixgmplesgyerp preppede: #0:1) to give 24 ny

E%@3pf]¥[§?_ﬁ/e§%§éw_g}ﬁr oduct. 143 'H NWR (DMSO-d6) S
8.16 , 1H), 7.97 ,
E)ihhbplB??:‘ﬁMSM‘BleI(M-VH) 4 68 (s, (ZH) : H)4 50 (m (gH),

5,388 (s 3.32 (s, 3H), 2.83 (m
’@PDP‘%%

3. 45 2H)
e?ﬂf(”é%’@ (m 3H): M (gie) 519 gM+ 1).
7 3
Eﬁ}&ﬁg@%ﬁ &A%F@g@ 3 were prepared using the

Exanpl e 396. To a stirred
Exsnipld 33%h MSm/r&tSéQr(rhﬁJrﬂ)e 1-29-4 (25 ng, 0.063 nmol) in

e R B D e (628

Eﬁldi,lggg,gqqgwlﬁ@rmg Hgg, the resulting precipitate was
iftered and dried to give 28 ng (91% of the desired

Exprrm&mizﬁt()_. M mies4320 t M)+ H). Exanple 397. M5 mle 550

Ex(deTe ﬁ T.

Example 342.
Example 343.
Example 344.
Example 345.
Example 346.
Example 347.
Example 348.
Example 349.
Example 350.
Example 351.
Example 352.
Example 353.
Example 354.
Example 355.
Example 356.
Example 357.

MS m/e 549 (M + H).
MS m/e 537 (M + H).
MS m/e 537 (M + H).
MS m/e 537 (M + H).
MS m/e 535 (M + H).
MS m/e 549 (M + H).
MS /e 549 (M + H).
MS m/e 523 (M + H).
MS m/e 523 (M + H).
MS m/e 523 (M + H).
MS m/e 537 (M + H).
MS m/e 537 (M + H).
MS m/e 537 (M + H).
MS m/e 537 (M + H).
MS m/e 521 (M + H).
MS m/e 535 (M + H).
MS m/e 505 (M + H).



Exanple 398. M5 me 538 (M+ H). Exanple 399. M5 nmfe
506 (M+ H). Exanple 400. MS me 536 (M + H).

Exanpl e 401. Ms me 524 (M+ H). Exanple 403. MS me
506 (M + H. Method C. Trichl oroacet am de
internmediate: To 300 ng (0.78 mmol ) am ne
internmediate 1-29-1 in 30 nL CH2C12/95 | pyridi ne, was
added 174 it (1.56 mol, ¥4fq)o trichl oroacetyl
chloride at r.t. The reaction was stirred overnight,
concentrated, stirred with water, filtered, and the

E;%,ﬁhi@ﬁ@SWgwmpﬂher The sanple was col |l ected
dried at 80 C under high vacuumto give 392 ng of

Emgam(s@m&ﬂﬁ%)\dﬂﬂmm (DI\/BO d6) S 10.86 (s, 1H),

8.21 1 7.86 (d,
E’iﬁlﬁegglrswo‘h’elﬁmgglﬂ (m 1H. 4. (72 (mH) oH) . 3. §37
ExXaaple 363., Mslﬁfemwﬁ)ﬂ 2.81 (m 2H), 1.63 (d, 6H). M
rﬂe 530( Mt e 81. To 20 ng (0.038 mvl)

E’Eqﬂillﬂﬁ%} ﬁtHSr mediate in 1 nL DMF was added

E’Eaf/ﬂmeﬁ%%sz%}%oﬁés’% ef_ﬂ) | poég)s& um car bonate, foll owed

EM}ﬂéTBG&eMSWr(M+d{)ne The reaction was heated to
overni ght, concentrated in vacuo, stirred with

80
,EWPE?%WMSEB‘P/ P2RAM €D ect ed. The 144 product was
oTITd _ iyp silica gel TLC plate eluting
E% mé%g&%%%% ZmThe pure product was coll ected,
Exstmple 268. WiShm&edI37éNM + H)i [ t ered, concentrated, and
dried_at 8 hi h vacuum "H NVR (DMSO-d6) 6
E 3 M%lbl/e%g%" 8.35 (s, 1H), 8.03 (s,
E:éak&pleﬁﬁ%%ﬂe%mh%ﬂ (d '1H), 6.16 (m 1H), 5.20
1H), 3.86 (s, 3H, 3.30 (m | IH),

E:@rrzée 3. MSI)nUeﬁ84IMﬁH) 3H), 1.58 (d, 6H). M5 nfe 526
Bl s Y Gl oS et e prepared using
Eﬁé@%ﬁﬁgqgg%gh%(zﬁgggpl( K_‘mi?S M5 nic 500 (M+1).
Example 376. MS m/e 524 (M + H).

Example 377. MS m/e 591 (M + H).

Example 378. MS m/e 591 (M + H).

Example 379. MS m/e 591 (M + H).

Example 380. MS m/e 551 (M + H).

Example 384. MS m/e 551 (M + H).

Example 385. MS m/e 553 (M + H).

Example 386. MS m/e 598 (M + H).

-S

Method B: Example 358. To a stirred solution of 3-amino intermediate 1-29-2 (25
mg, 0.0649 mmol) in CH,Cl, (5 mL) was added N-methyl-N-phenylcarbamoyl
chloride (66 mg, 0.389 mmol) and pyridine (80 pL, 0.989 mmol). The reaction was
heated to 48 °C for 58 h. After cooling to room temperature, the reaction was
concentrated in vacuo. The residue was purified by preparative thin layer

chromatography (CH»Cl,:MeOH 10:1) to give 24 mg (71%) of the desired product.



Exanple 388. M5 me 534 (Mtl). Exanple 389. MS nie
534 (M+1l). Exanple 390. M5 nfe 533 (M+l). Exanple
391. M5 me 523 (M+rl). Exanple 392. M5 me 547 (M1l).
Exanpl e 393. M5 me 548 (Mtl). Method D

N-p- Ni t rophenyl carbonate Internediate: To 484 ng (1.26
mmol) anmne internediate 1-29-1 in 50 mL CH2C12/1521
pyridi ne was added 254 ng ” 26 mol, 1.5eq)

4-ni trophenyl chl orof ormate.”™ The reaction was stirred
at r.t. overnight then concentrated |n vacuo and

P GaRe P RSO PR B8 57
7.04 Gh, VI, G168 (5. RH, ¢ SO0GHG 2HY, 3.86 (spFHY G015 (@Q%)yas 8 @, 3H

2 B B D 0, 3085 b smeh Mm g ds 03 By 5. S

(m 3H), 5.24 (m 1H), 4.69 (s, 2H), 3.87 (s, 3H),
3.39 (m 2H), 2.81 (m 2H), 1.60 (d, 6H. Ms mfe 551

Exauplys 3974401 dadaA03| veers prepaied wBingrtbe (16tho8 Somhsimple 896.he
N-Ni trophenyl carbonate Internediate in 2 nL THE was
added 12 | (0.082 mmol, 1.5eq) N, N N-trinethyl-1,3-

ExingRanesli veh SEreRSSufi o MiRRE AR ED- heathe ¢.05%8nfel) in

for 2 hours and concentrated. The crude product was
CHtﬁllz {3 wd) s pddgalaphaenyhahlorbformiatet(6. 185 mrhely and pyridioe QA@%L

T Affer it R afron i Relie 168 nestinE prectiilid Ve
fivesd &itd Bfbaab Eﬁ@ .G Iﬁg @ﬂ%mﬂhe Wasied Brodulc. N&@nwg/g@ghgdﬁm

3 9. 07{3 8.35 (s, 1H)
Example 39 8M(Sdn/eﬂ§p(M7+ (d 1H), 5.20 (m 1H), 4.69

( rﬂa—% 291(m 3H), 2.78 (m 2H), 2.3
E’%ﬁ%"l‘i}i—% Ms BB |59 (d BH) VS e 528
E)(aiﬂplé?@mms&@il\d#m{)s conpound was prepared using
-ni_trophenyl carbonate intermediate and N, N, N,

E&amm%ﬂ | Metag S8R4N 5f)ne by the met hod described for

i1 Exanpl e 396. To 25
E)%ﬁ:ﬁ%@é@l %&ﬁ)m/'}{?ﬁf@ N-;lé S]i t rZJphenyInpi nt er nedi at e vvang

Example 403. MS m/e 506 (M + H).

Method C: Trichloroacetamide intermediate: To 300 mg (0.78 mmol) amine
intermediate 1-29-1 in 30 mL CH,Cl»/95 pl pyridine, was added 174 pl (1.56 mmol,
2 eq) trichloroacetyl chloride at r.t. The reaction was stirred overnight,
concentrated, stirred with water, filtered, and the solid was washed with ether. The
sample was collected and dried at 80 °C under high vacuum to give 392 mg of
product (95% yield) "H NMR (DMSO-ds) & 10.86 (s, 1H), 8.79 (s, 1H), 8. 43 (s,
1H), 8.21 (s, 1H), 7.86 (d, 1H), 7.78 (d, 1H), 5.27 (m, 1H), 4.75 (m, 2H), 3.87 (s,
3H), 3.43 (m, 2H), 2.81 {m, 2H), 1.63 (d, 6H). MS m/e 530(M+1).

Example 381. To 20 mg (0.038 mmol} trichloroacetamide intermediate in 1 mL
DMF was added 8 mg (0.06 mmol, 1.5 eq) potassium carbonate, followed by, 7.2 pl
(0.06 mmol, 1.5 eq) 2-(aminoethyl)pyrrolidine. The reaction was heated to 80 °C

overnight, concentrated in vacuo, stirred with water, filtered and collected. The



added 500 | N-piperidinylethanol. The reaction was
stirred at r.t for -5 hours, diluted with nethylene
chloride, washed with water/brine and dried over
sodium sulfate. The crude product was purified by
preparative TLC plate eluting with 8- 10% McOH
CH2Cl 2. The pure product was collected, stirred with
solvent, filtered, and copggntrated. The sanpl e was
dri ed at 80 C under hi gh vacuum IH NVR (DVSO d6) S
9.80 (s, 1H), 8.77 (s, 1H), 8.36 (s, 1H), 8.10 (s,
pr%HQict vyasz)%nﬁgd b% H}epa?atﬁg silicsl gc(:llﬁlc Ebﬁtezauﬁx? v(vi]di')l 0yt 78

2H)
MZOHYCH(zﬁiz Zlhl): purk. p‘sedl(cd was Ispllecled4 grirted witoglvenvsfiligred,541

cqﬁvﬁfna%q&%ﬁ?acf@n 1 535 cfich hofhy A triseradnt s

(s“H)I dﬂg)dsélsf@tﬂm b f(éfITPw 7. 6%9%1367 8884, 45)06.38 o,

100 The’ react’i on’ was
lﬂi)sét%)c(m,dﬂf}% ® fsoﬂHigi 36 (s N‘I) érSQimlléH),th ourdH), 1.71 (m,
r e n was concentrated in vacuo.
31%‘]’13%% @sﬁh%‘%@ E%‘?ﬁ#* d by preparative thin |ayer
chr omat ogr aphy (CH2C12: MeCH 10 1) 146 to give 22 ny
(69% of the desired product. 'H NVR (DVBO-d6) 8 9.74
Thestollowing Exaguries were p]_qpﬁredslsgg 1pgthod G)a as described dor Bxgmple
38Zl64(d 1H), 7.37 (d, 1H, 4.71 (s, 2H), 4.52 (m
3.86 (s, 3H, 3.45 (m 2H), 2.84 (m 2H), 2.70
Emnplssm MSZ/é 530 A1).0.91 (m 3H); M5 (me) 493 (M
+ 1). Ceneral procedures for Exanples 404-430.
Examgle 38Hh Netld internediate: Step 1: A nixture
h ate 1-33-1 (192 ng, 0.525
E%I?%‘P Whﬂ ?%%f]l\gﬁﬂ carbonate (314 ng, 1.03 mol)
EXampIBWS(MSWhJ)eSMS(MHaI ed to 100 C for 20 h. Sol vent

was .r ved b evaporation and the residue was
Exapnle %P% @g‘&éﬁl)and washed with aqueous NaHCGCB.
E,;I’ Iggg@ang@ (Wps)dried over MySO4, filtered, and

porated. The resultl ng residue was purified by
Exmnitp]ﬁ@hhﬂ@?rﬂﬂ@@ﬂh@ﬂyl)( silica gel, 3% MeOH in CHzCl 2)

. 56%. 'H NVR (CDC13) S 8. 86
%@P?Egid’%&éﬂp%‘%@aﬁ J=9. 1) ’/6 7.69 (d, (1H, J:)2. 1),

49, (d, 1H, J=8.8), 7.41, (d,
E;Zanﬂﬁeé% ?JISII}J6-9481QSI\{I+7) 4.(84 (s, 2H), )4 62 (q, (2H,

J 7 1) 3.96 (s, 3H), 3. 55 (t, 2H, 8.0), 3.01 (t, 2H,
MeTga D: MpRittdphetyTearBoriate TiteriRdlHE ToHR4: 1158 mmol) amine
intermediate 1.29-1 in 50 mL CH,Cl,/152ul pyridine was added 254 mg (1.26

mmol, 1.5eq) 4-nitrophenyl chloroformate. The reaction was stirred at r.t. overnight

then concentrated in vacuo and washed with sodium bicarbonate, The product was
collected washed with water and dried at 80 °C under high vacuum to give 616 mg
of product (89% yield).

'H NMR (DMSO-dg) & 10.48 (s, 1H), 8.78 (s, 1H), 8.38 (m, 1H), 8.12 (s, 1H), 7.82
(d, 1H), 7.75 (m, 2H), 7.58 (m, 3H), 5.24 (m, 1H), 4.69 (s, 2H), 3.87 (s, 3H), 3.39
(m, 2H), 2.81 (m, 2H), 1.60 (d, 6H). MS m/e 551 (M+1).



A suspension of the carbonate internediate in THE (2
m.) was treated with the amne (2.5 eq) and warned to
40 C for 2 h. Solvent was renoved by rotary
evaporation, and the residue was extracted into CH2C12
and washed with dilute aqueous NaOH The organic

| ayer was dried over MgSO4, filtered, and evapor at ed.
The resulting residue was pgyified by triturating with
water (2 x | mL) and ether (2 x 1 nL). Exanple 404.
M5 me 541 (M+ H). Exanple 405. MS nmfe 529 (M+ H).

4 :
E;Eeﬁgirs ko4, @& 30 M% ol (Bgﬁﬁ%agi) M thet Nltrggﬁéﬂ&hﬁrlfbg&e Iﬁf@nﬂécﬁate

anpl e
1114209L ”JN?EF ma@b@ 1QN41{0 P2 mnmlahréf:(ﬁ MN&TSI meﬂﬂYbl.@SS (M +

prighanclifoing, a8 I Eactibhiy ¥ Refled 070 °6 oy s e %&emeﬁ

THd crud H@ét&vafé GMBby e £ YLE $hite el raakte1 6416 MBS
19 crud gt vl PrfUPLIDRpRAICNLE Phic ol HrmiLeL o

MEs?%HeCm?’Ihe mrwr@dMSVaé pplleqtgd, stiredhyyith solyem, ﬁmedsia@d

copSénutaltd” Bl R i gp 'C ol ik, Tl Nyg iso-

d&ﬁ@ (I7I\(ls+1}ﬁ), 8. 77Es<arml 83523 1H)/87 a7 ¢, 384, 1.68 fd, Iﬂl), 7.45 (d IH),
M5 m e 590 H). Exanple M5 m

5%@@(1\%4@9 (s, 26080 és.3 2%(rm B2 (. H;l)23 (m, 11H),

1.72 (m, 3H), 1.59 (d, 6H). MS m/e 528 (M+1).

Example 395. This compound was prepared using p-nitrophenylcarbonate
intermediate and N,N,N, trimethyl] ethylenediamine by the method described for
Example 394. MS m/e 514 (M+1).

Example 396. To 25 mg (0.045 mmol) of the N-p-nitrophenyl intermediate was
added 500 pl N-piperidinylethanol. The reaction was stirred at r.t for ~5 hours,
diluted with methylene chloride, washed with water/brine and dried over sodium
sulfate. The crude product was purified by preparative TLC plate eluting with 8-
10% MeOH/ CH,CL. The pure product was collected, stirred with solvent, filtered,
and concentrated. The sample was dried at 80 °C under high vacuum. '"H NMR
(DMSO-dg) 8 9.80 (s, 1H), 8.77 (s, 1H), 8.36 (s, 1H), 8.10 (s, 1H), 7.72 (d, 1H), 7.50
(d, 1H), 5.20 (m, 1H), 4.78 (s, 2H), 4.19 (m, 2H), 3.86 (s, 3H), 2.78 (m, 2H), 2.41
(m, 4H), 1.59 (d, 6H), 1.40 (m, 10H). MS m/e 541 (M-+1).

Example 402. To a stirring solution of 3-amino intermediate I-29-2 (25 mg, 0.0649
mmol) in CH>Cl, (5 mL) was added dimethylsulfamoyl chloride (35 pL, 0.325
mmol), pyridine (100 pL, 1.24 mmol). The reaction was heated to 48 °C for 58 h.
After cooled to room temperature, the reaction was concentrated in vacuo. The

residue was purified by preparative thin layer chromatography (CH,Cl;:MeCH 10:1)



Exanpl e 426. M5 me 591 (M+ H). Exanple 427. Ms nmle
535 (M + H. Exanple 428. MS me 577 (M + H).
Exanple 429. Ms me 619 (M+ H). Exanple 430. MBS me
617 (M + H). Exanple 431. This conmpound was prepared
usi ng the sanme procedure as Exanple 172, starting
wWth internediate 1-34. Ms mle 413 (M+ 1). The

fol |l owi ng Exanpl es 432- 442, yere prepared from Exanpl e
431 using the appropriate brom de or iodide by the
general nethod described for Exanples 179- 195.
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Jﬁmmp 440. M5 mle 485 (M + :
(ﬁ&?@é%ﬁgﬂgﬁs n eh271 (M+ H). ° Exam(al e 42?2. M5 nie
457 (M + H). Exanple 443 was prepared using the sane

net hod as EXx e 289 starting with N isopropyl
Gener Wﬁ%‘ﬁ’?‘é‘ie%?%- ?f@45‘{3i9r met hoxyani | i ne; MS mle 522
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using the internmediate 1-37 by the general procedure

1-3ed 6192008, 9.525 Emokpind Boroph@irarbarae (MmO xmed) ia
o3 ) BoERERRRI% LATE: SO0 R E A SERER) =
evapérafidrtand\ibe fdsedueAas(eitricttll into EXBOB! dd 4vtehedWith aqueous
NeeBo. The ofanic Layer was dtied oser MsSOs. lterod. and ovaporated. The
resulting residue was purified by column chromatography (silica gel, 3% MeOH in
CH,Cl,) to afford product (156 mg, 56%). "H NMR (CDCl;) & 8.86 (s, 1H), 8.34 (d,
2H, J=9.1), 7.69 (d, 1H, J=2.1), 7.53 (d, 2H, J=9.1), 7.49, (d, 1H, J=8.8), 7.41, (d,
1H, J=8.8), 6.01 (s, 1H), 4.84 (s, 2H), 4.62 (q, 2H, J=7.1}, 3.96 (s, 3H), 3.55 (t, 2H,
8.0), 3.01 (t, 2H, J=8.0), 1.55 (t, 3H, J=7.1). MS m/e 538 (M + H).

A suspension of the carbonate intermediate in THF (2 mL) was treated with
the amine (2.5 eq) and warmed to 40 °C for 2 h. Solvent was removed by rotary
evaporation, and the residue was extracted into CH,Cl, and washed with dilute
aqueous NaOH. The organic layer was dried over MgSO,, filtered, and evaporated.
The resulting residue was purified by triturating with water (2 x 1 mL) and ether (2 x

I mL).

Example 404. MS m/e 541 (M + H).
Example 405. MS m/e 529 (M + H).
Example 406. MS m/e 521 (M + H).
Example 407. MS m/e 569(M + H).
Example 408. MS m/e 548 (M + H).
Example 409. MS m/e 549 (M + H).
Example 410. MS m/e 538 (M + H).



general procedure described for Exanples 236-244. MS
me 456 (M + H). Exanple 447. This conpound was
prepared using the internmediate 1-37 by the genera
procedure described for Exanple 287. M5 nle 477 (M +
H). Exanpl e 448. This conpound was prepared using the
internmedi ate 1-37 by the general procedure described
for Exanple 447. M5 me 4594§hﬂa-}ﬁ. Utility The
conmpounds of the present invention are useful, inter
alia, as therapeutic agents. Particularly, the

S + ki nase inhibition, such as,
Eﬁﬁﬁiﬂ%ﬁgg g%ﬁ’éjﬁﬁm }Q{/EGFR, PDGFR, PKC, MK, DLK,

EKamplEAlELMSSm/eaiﬁf(@{DKIH)a Vari ous conpounds of the
resen enhanced pharmaceuti cal
E%FB@S ega/se@‘zer&{]h@gg scI osed in the art and
Exm;meww MmnesekivMetHe properties in manmmals. The
ounds of the present invention show enhanced

EmlﬁéééuM&m{eWﬁ‘tHbs over those disclosed in the

i I d MLK and DLK dual inhibition
E)g%%llﬂetl 6 lkl/fgm’lgengcérbe VEGFR and Tie-2 dual inhibition

Emﬁplb'kiw NES]QIEQSM(NDHHE}JI‘ oved phar nmacoki netic
properties in mammals. For exanple, conpounds of the

Expae A1 8. Meanfa 32, (M adDudi ng those in which at |east
R6 is NRL1R32 or optionally
Esug%i?gg%ﬁgtg ﬁ%ﬁ?ﬁalb/éne - heterocycl oal kyl, wherein
Exqualheﬂ@rm/m!eoﬁlm+db)es not include unsubstituted N
nor n perid or N-thi onorphol i nyl,
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Edinifle 992 & LU 99 BLQ 9 oups, have been shown to

Increase MK and DLK i'nhibition activity. |In another

Emng;ipﬂ%} MSnpmﬁS?@s(M)frH)Ee prlesent [ nveptl on,
i ncl.u at |l east one of R3, R4, R5,
lﬁgblp%ﬁﬂﬁf%é%ﬁﬁ i ncreased VEGFR and Tie-2

Edahip1&425. oxsasid s4ot(¥ +IH). one embodi nent, the present
i nvention provides a nethod for treating or

ExsmnleA?é. W Sanecd@d b 4db. di sorders, such as those
conprises admnistering to a
EX%“%%%:’F r{gﬁd‘ﬁgfd@ g_ﬁ treatnment or prevention a
E)tahqﬂathsahﬂeyswe{MeH)l ve anmount of a conpound of the
present invention. In_an additional enbodi nent, the

Exsmgpdemt9.i Mpaneitdf M 6¥des a net hod for
Example 430. MS m/e 617 (M + H).

Example 431. This compound was prepared using the same procedure as Example

172, starting with intermediate I-34. MS m/e 413 (M + 1).

The following Examples 432-442 were prepared from Example 431 using the
appropriate bromide or iodide by the general method described for Examples 179-
195.

Example 432, MS m/e 469 (M + H).

Example 433. MS m/e 469 (M + H).

Example 434, MS m/e 481 (M + H).



inhibiting trk kinase activity conprising providing a
conpound of the present invention in an anount
sufficient to result in effective inhibition.
Particularly, inhibition of trk inplies utility in,
for exanple, diseases of the prostate such as
prostate cancer and benign prostate hyperplasia, as

wel |l as for the treatnent ienf | ammati on, such as
neurol ogi cal inflanmation and chronic arthritis
inflammation. |In a preferred enbodi ment, the trk

EXdnfi1s 835 EREPLRI441SM A The mejority of cancers have -
an absol ute requirenent” for angi ogenesis, the process
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Exidtiple 45 vaf{m +0f), VEGFI VEGF receptor (VEGFR)
antagoni sts. 150 O Receptor tyrosine kinase (RTK)
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initiate a cascade of events |leading to the formation
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general procedure described for Example 287. MS m/e 477 (M + H).

Example 448. This compound was prepared using the intermediate I-37 by the
general procedure described for Example 447. MS m/e 450 (M + H).

Utility
The compounds of the present invention are useful, inter alia, as therapeutic

agents. Particularly, the compounds are useful for kinase inhibition, such as, for



Ther ef ore, neovascul ari zati on and angi ogeni c
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inhibition of #rk implies utility in, for example, diseases of the prostate such as

ulQrFI‘y,

prostate cancer and benign prostate hyperplasia, as well as for the treatment of
inflammation, such as neurological inflammation and chronic arthritis inflammation.
In a preferred embodiment, the #rk kinase receptor is #rk A.

The majority of cancers have an absolute requirement for angiogenesis, the
process by which new blood vessels are formed. The most potent angiogenic
cytokine is vascular endothelial growth factor (VEGF) and there has been substantial
research into the development of VEGF/VEGF receptor (VEGFR) antagonists.



Pl atel et-derived growth factor (PDGF) was one of the
first polypeptide growmh factors identified that
signals through a cell surface tyrosine kinase
receptor (PDGF-R) to stinulate various cellular
functions including gromh, proliferation, and
differentiation. Since then, several related genes
have been identified consti%ythng a famly of |igands
(primarily PDGF A and B) and their cognate receptors
(PDGF- R al pha and beta). To date, PDGF expression has
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angiogenic disorders where VEGFR kinase activity contributes to pathological
conditions, the method comprising providing a compound of the present invention in
an amount sufficient to result in the vascular endothelial growth factor receptor
being contacted with an effective inhibitory amount of the compound. Inhibition of
VEGEFR implies utility in, for example, angiogenic disorders such as cancer of solid
tumors, endometriosis, macular degeneration, retinopathy, diabetic retinopathy,
psoriasis, hemangioblastoma, as well as other ocular diseases and cancers.

FLT3, a member of the receptor tyrosine kinase (RTK) class IIi, is
preferentially expressed on the surface of a high proportion of acute myeloid



cells, the nmethod conprising providing a conpound of
the present invention in an anount sufficient to
result in the trophic factor cell receptor being
contacted wth an effective activity inducing anount
of the conmpound. In certain preferred enbodi nents, the
activity of the trophic factor responsive cells is
ChAT activity. Fibroblast;groath factor receptors
(FGFR) are nenbers of a famly of polypeptides
synthesi zed by a variety of cell types during the
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receptors (PDGF-R alpha and beta). To date, PDGF expression has been shown in a
number of different solid tumors, from glioblastomas to prostate carcinomas. In
these various tumor types, the biologic role of PDGF signaling can vary from
autocrine stimulation of cancer cell growth to more subtle paracrine interactions
involving adjacent stroma and even angiogenesis. Thus, in additional embodiments,
the present invention provides a method for treating or preventing disorders where
PDGER activity contributes to pathological conditions, the method comprising

providing a compound of the present invention in an amount sufficient to result in

the platelet derived growth factor receptor being contacted with an effective



ri sk of dying, etc. These neurodegenerative di seases
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and malignant cells and are involved in biological events that include mitogenic and

angiogenic activity with a consequent crucial role in cell differentiation and
development. To activate signal transduction pathways, FGFR are coupled to
fibroblast growth factors (FGF) and heparan sulfate (HS) proteoglycans to form a
biologically fundamental ternary complex. Based on these considerations, inhibitors
able to block the signaling cascade through a direct interaction with FGFR could
have antiangiogenesis and subsequent antitﬁmor activity. Accordingly, the present
invention provides a method for treating disorders characterized by the aberrant

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



A. Inhibition of enzymatic activity B. Effect on the
function and/or survival of trophic factor responsive
cells C Inhibition of inflammtion-associated
responses D. Inhibition of cell growth associated with
hyperproliferative states E. Inhibition of

devel opnental | y progranmed notoneuron death
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spinal cord choline acetyltransferase ("ChAT") assay;
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Huntikglonis disaape i IRSsdemepiia oriliepssi; mpliiplpselptosisnporipd:
neuropathies including diabetic neuropathy and chemotherapy induced peripheral
neuropathy, AID related peripheral neuropathy; disorders induced by excitatory
amino acids; and disorders associated with concussive or penetrating injuries of the
brain or spinal cord.

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

In additional embodiments, the present compounds are also useful in the
treatment of disorders associated with decreased ChAT activity or the death, injury
to spinal cord motoneurons, and also have utility in, for example, diseases associated
with apoptotic cell death of the central and peripheral nervous system, immune
system and in inflammatory diseases. ChAT catalyzes the synthesis of the

neurotransmitter acetylcholine, and it is considered an enzymatic marker for a



trkA Tyrosine Kinase Activity Inhibition Assay Tie-2
I nhi bition Assay CDK1-6 I nhibition Assay Inhibition of
NGF-stinmul ated trk phosphorylation in a whole cell
preparation Platelet Derived G owth Factor Receptor
(PDGFR) i nhibition assay A description of assays that
may be used in connection with the present invention
are set forth bel ow. They ?545 rot i ntended, nor are
they to be construed, as mting the scope of the
di scl osure. Inhibition of trkA Tyrosine Kinase
fufi€tidndl &ﬁblfﬁe}gg&ﬁagm@ O IdRalfeutdifis RIsE %@%’Hblé SRRRELAN
were tested for their ability to inhibit the kinase
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anplified detection syst em (G bco-BRL). Inhibition

data were anal yzed u3| ng the si grmi dal dose-response
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celf nase activity is referred to as ICso Inhibition of
Vascul ar Endothelial G owh Factor Receptor Kinase
Activity Selected conpounds of the present invention

V\E r eC ex am%ﬂ%gnogf 1}1@ h&p h&b&g{e}i I'QSE) s on the

ki nase ac AcUr Vi Fus- expréssed VEGF receptor

D. Inhibition of cell growth associated with hyperproliferative states
E. Inhibition of developmentally programmed motoneuron death

Inhibition of enzymatic activity can be determined using, for example,
VEGFR inhibition (e.g., VEGFR2 inhibition), MLK inhibition (e.g., MLK1, MLK2
or MLK3 inhibition), PDGFR kinase inhibition, NGF-stimulated trk
phosphorylation, PKC inhibition, or % tyrosine kinase inhibition assays. Effect on
the function and/or survival of trophic factor responsive cells, e.g., cells of a
neuronal lineage, can be established using any of the following assays: (1) cultured
spinal cord choline acetyltransferase (“ChAT”) assay; (2) cultured dorsal root

ganglion (“DRG”) neurite extension assay; (3) cultured basal forebrain neuron



(human fl k-1, KDR, VEGFR2) kinase domain using the
procedure described for the trkA kinase ELI SA assay
descri bed above. The ki nase reaction m xture,
consisting of 50 nM Hepes, pH 7.4, 40 M ATP, 10 nM
-MC12, 0.1% BSA, 2% DMSO, and various concentrations
of inhibitor, was transferred to PLC y/ GST-coated
plates. VEGFR ki nase was agded and the reaction was
allowed to proceed for 15 mn. at 37 T. Detection of
phosphoryl ated product was acconplished by addition of
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Wg}e 1 nM DTT, 25 nM |- gl ycerophosphate, 60 M
[y-32P] ATP, 0.1% BSA, 500 g/m myelin
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reachngmbﬁ;&pgﬁq by adding ice cold 50% TCA and

the proteins were aIYovved to precipitate for 30 mn

at MLKThéllpuméssawere t hen washed with ice cold 25%

intillation cocktail was added, and
the %Ifé?ﬁ?v&%ﬁ%}ugﬂ B\f%sa 2% o equilibrate for 1-2 hours
Pri Ofid DyforineiiingseUsdtivity tgbididh| ey M croBeta 1450
PLUS scintillation counter. Dual Leucine Zipper

Bearifg Iehibitien Ag8%y Conpounds were tested for their
abi | 4 f)K t Ed}ﬁ&'{rlgﬁ%&e ki nase activity of reconbi nant

bac OVi ra cont ai ni ng the kinase domain
and Inkibétioheof NGB3tmulated trl bhosphanylatioasn & echolceBptepurition

Fl uor.oNunc pl ates (Cat #460372) usi
Platel%t Derr')iveti Grov‘(fth Factor Recep)tor (PDQ}OFR) inhibition assay

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

limiting the scope of the disclosure.

Inhibition of trkA Tyrosine Kinase Activity

Selected compounds of the present invention were tested for their ability to
inhibit the kinase activity of baculovirus-expressed human trkA cytoplasmic domain
using an ELISA-based assay as previously described (Angeles et al., Anal. Biochem.
236: 49-55, 1996). Briefly, the 96-well microtiter plate was coated with substrate

solution (recombinant human phospholipase C- y1/glutathione S-transferase fusion



ti me-resol ved fluorescence readout (PerkinEl mer
Application Note 1234-968). Plates were coated with
30 | of the protein substrate MKK7 (Merritt et al.
1999) at a concentration of 20 g/m in Tris buffered
saline (TBS). Each 30 | assay contained 20 mM MOPS
(pH 7.2), 15 mM MgC12, 0.1 mM Na3VO4, | nM DTT, 5 nM
EGTA, 25 nM (3-gl ycerophospgate, 0.1% BSA, 100 M ATP,
and 2.5% DMSO. Reactions were started by the addition
of 10 ng/mM GST-hDLKy, Lz. For |1C50 determ nations, a
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conpound. Pl ates were incubated at 37C for 30 m nutes,
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Chem 274, 10195-10202. Tie-2 Tyr03| ne Ki nase Assay

“I@Iﬂrrpounds were tested for their ability to inhibit the
ki nase activity of reconbi nant bacul oviral human
Hi s6-Ti e2 cytoplasm c domain using a nodification of
Inhitsitieh bEXaskedar Ehdethelis]l Grdwith(Faegsi Eeceptoxﬂ(masd.ﬁﬁﬁylty A

384- | ate f was used for single
o e inounit e REF%I%%WBPW&"%W%% EBiof eir
i Tt (4 RS RAL Y oFBIGRNIAG oxpRERgVEGHator

Costar H gh Binding plate
(humam é&- I\MKtDR S5O0EGFR2) klnaﬂe dlxmagﬁ nding tlbslrtp@deresiﬂsmbedrfor the

conpj t _human. Rotin et al 1992). in

ket RERURE S Lt R Ty e edion iy st
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(pH 7.2) M ATP, 10 AV MhC12, 5% DVBG, 0. 05%
vabESug ccmcehtﬁ@ﬁnm of nlln‘tiﬂlos@vfiﬁltmﬁsﬂaned to PLC-y/GST-coated plates.
VEGFR kinase was added and the reaction was allowed to proceed for 15 min. at 37
°C. Detection of phosphorylated product was accomplished by addition of anti-
phosphotyrosine antibody (UBI). A secondary enzyme-conjugated antibody was
delivered to capture the antibody-phosphorylated PLC-y/GST complex. The activity
of the bound enzyme was measured via an amplified detection system (Gibco-BRL).

Inhibition data were analyzed using the sigmoidal dose-response (variable slope)

equation in GraphPad Prism.

Inhibition of Mixed Lineage Kinase-1 Activity
The kinase activity of MLK 1 was assessed using the Millipore Multiscreen



For 1 C50 determ nations, the assays were run as

descri bed above but in 96-well Costar H gh Bi nding
plates (Cat # 3703) and with the vol unes doubled. A
10-point dose response curve was generated for each
conmpound. The ki nase reaction was allowed to proceed
at 37C for 20 mnutes. The detection anti body, N -Eu
anti - phosphotyrosine (PT68€ anti body (Wall ac
#AD0041), was added at 1:2 6 diluted in block buffer
[3% BSA in TBS wth 0.05% Tween-20 (TBST)]. After
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sol ution (WAl | ac #1244-105) was added and the plate
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references are as fol l ows: 159 1. Angeles T.
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Sclhﬁﬁﬁ%l%oudt&ent i fication of Tyr992 as the
high-atfinity binding site for SH2 donai ns of

phosphol i pase CGy. EMBO J. 11, 559-567. Dosage and
DﬁﬂrmﬂcmdmpEnBenﬂngﬁinaﬂeimsspwposes, t he conpounds of
the present invention can be adm nistered by any
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therapeutl c agents, such as, for exa anal gesi cs.

Plytge wermgnstad uitin$0 phef the profein substrate 7 (Memtt et al. 1999) at
a concentration of 20 pg/ml in Tris buffered saline (TBS). Each 30 pl assay

contained 20 mM MOPS (pH 7.2), 15 mM MgCl,, 0.1 mM Na3;VOQO,, 1 mM DTT, §
mM EGTA, 25 mM B-glycerophosphate, 0.1% BSA, 100 uM ATP, and 2.5%
DMSO. Reactions were started by the addition of 10 ng/ml GST-hDLKkp;z. For
1Csy determinations, a 10-point dose response curve was generated for each
compound. Plates were incubated at 37°C for 30 minutes, and the reactions stopped
by the addition of 100 mM EDTA. Product was detected using Europium-labeled
anti-phosphothreonine (Wallac#AD0093; diluted 1:10000 in 3%BSA/T-TBS).
Following overnight capture at 4°C, 50 pul enhancement solution (Wallac #1244-
105) was added and the plate gently agitated for 5 min. The fluorescence of the

resulting solution was then measured using the time-resolved fluorescence (TRF)



invention are preferably adm nistered in
therapeutically effective anobunts for the treatnent
of the di seases and di sorders described herein to a
subject in need thereof. A therapeutically effective
anount can be readily determ ned by the attending
di agnostician, as one skilled in the art, by the use
of conventional technique The effective dose will
vary dependi ng upon a nunber of factors, including
the type and extent of progression of the disease or
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patient, the relative biological efficacy

2 Id)@hpbahrhin@edm weasl analyredfusimgGraphad HHSlMeS@ﬁ:alstee@@nt

S B PR R g 26 SR B Br 509 The Mixed

LinekfeinhR TPUK atilizVWIK K Tashae MEKE| s Substtde. o/, Biald Thbm.
increase until the desired effect is achieved. Typica

27403@195aHY82. are from about 0.01 ng/ kg to about 100
ng/ kg of body weight per day, with a preferred dose
fromabout 0.01 ng/kg to 10 ng/ kg of body weight per

TR TyresiieKimaseAssdyi | y dose for adult humans includes
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about 0.05 to 20 gg/m in a subject, and
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present invention may _be formil at
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excl pients are sel ecte on the
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practice, as described, for example, in Remn 8

For ke sigeicaninations thoragsays seerorunmsalenathpd aboyebusdn | 6-well
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utifize or exanpl e bioconpati bl e
in block buffer [3% BSA in TBS with 0.05% Tween-20 (TBST)]. After one- ~hour

incubation at 37°C, 50 pl of enhancement solution (Wallac #1244-105) was added

and the plate was gently agitated. The fluorescence of the resulting solution was
then measured using the time-resolved fluorescence {TRF) mode in the Multilabel
Reader (Victor2 Model # 1420-018 or Envision Model # 2100). Inhibition data were
analyzed using ActivityBase and ICso curves were generated using XLFit. The cited

references are as follows:



bi odegradabl e | acti de polynmers, |actide/glycolide
copol yners, pol yoxyet hyl ene- pol yoxypr opyl ene

copol ymers, or other solid or semsolid polynmeric
matrices known in the art. The conpositions can be
prepared for admnistration by oral neans; parentera
means, including intravenous, intranmuscul ar, and
subcut aneous routes; topi er transdernmal .neans;
transnucosal neans, including rectal, vaginal,
subl i ngual and buccal routes; ophthalmc nmeans; or
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such as talc or mmgnesi um stear ate; glldants such as

colloidal silicon dioxide, sweetening agents such as
Dasage and Fermulationari n; or fl avoring agents such as
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attending diagnostician, as one skilled in the art, by the use of conventional
techniques. The effective dose will vary depending upon a number of factors,
including the type and extent of progression of the disease or disorder, the overall
health status of the particular patient, the relative biological efficacy of the
compound selected, the formulation of the active agent with appropriate excipients,
and the route of administration. Typically, the compounds are administered at lower
dosage levels, with a gradual increase until the desired effect is achieved.

Typical dose ranges are from about 0.01 mg/kg to about 100 mg/kg of body

weight per day, with a preferred dose from about 0.01 mg/kg to 10 mg/kg of body
weight per day. A preferred daily dose for adult humans includes about 25, 50, 100



pharmaceutical forns acceptable for injectable use

i nclude, for exanple, sterile aqueous solutions, or
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as vegetable oils; fatty ggjds and fatty acid esters,
and the like. O her conmponents can be added i ncl udi ng
surfactants; such as hydroxypropyl cellul ose; isotonic

arROD0idg, 2Rl ah ea@vaegﬂ dtme it h@hhdlenild. | The cafipouds ma§he
replenlshers el ectrol yte repl eni shers; agents mhlch

adginistenéd mmeloenmsmnbﬂoaetfen@a:ﬁh@mb&qso maTgss fromctbouk] to

SNBSS SOR e kBT Y 0me o

abieliesoy mg,bthtfoftﬁflés, a dgndntah @ltbinke. m&h&l @ﬁdc&%ﬂxﬁlﬁhglan effective
preparations can be encl osed in anpul es |sposable

dosgranrgalsmgfrdoge is qne) that dpBeccysagy 19, actaeﬁ@a blpodesgrunyjqvgl of
ab‘dﬁ% g5 96 ﬁg@fiu@g gfhét"eﬁ{dy ré%é?& ouk 9'to 20 ggﬁﬁf | ve

mpounds yfen viny cetate C ymer

p ar tTuel @snpounddiof the presemsnventiph any dolfernulfted irno
systens, .and Ilfosones O her , possi bl e nodes of

phaiRRGeIN ) omapSiRoRs MciupshRR itk 0BR &r moFe phasmpcuticHly
actlittle Eﬁkﬁ}lg@gﬁ Tﬁ ggéﬂt% a?ése%ded%vﬁi@ bhasi&6f B8 ShosefR route of

rops. y may eous sol utions containing, for
adexiaisirategn andl syamxlgﬂeltpmhnmﬁedl auactite, ek describgd,yfonctanipie, én

- and de hol ate,, .or oil olutio for
R ST e FRie s o heac ot b dengro, As Ry sy
Li ﬁhc&t@\mﬁlaﬁﬁ% e kih S PAAAFhih YPA 00U Tk icBMDodifbns may be
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the compositions are prepared for oral administration, particularly in the form of
tablets, capsules or syrups; for parenteral administration, particularly in the form of
liquid solutions, suspensions or emulsions; for intranasal administration, particularly
in the form of powders, nasal drops, or aerosols; or for topical administration, such
as creams, ointments, solutions, suspensions aerosols, powders and the like.

For oral administration, the tablets, pills, powders, capsules, troches and the
like can contain one or more of the following: diluents or fillers such as starch, or

cellulose; binders such as microcrystalline cellulose, gelatins, or



salicylate. As those skilled in the art wl|

appreci ate, nunerous nodifications and variations of
the present invention are possible in light of the
above teachings. It is therefore understood that

wi thin the scope of the appended clains, the invention
may be practiced otherwi se than as specifically

descri bed herein, and the pe of the invention is
i ntended to enconpass all such variations. 163
Gaims 1. A conpound of Fornula Il: R ANB RR2II
dvfl\gﬁﬁ ' 1iddAgs; BisihR@ahRehcH AL s!%arbﬂ% SAIRRB dBki PARved;0
P 1L cﬂb?rmls a%tgsé e%%hls (z:a - fered aronat | cerl ng
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nitrogen atomns; or § 3) three carbon atons may be

excmrass atd wiay hdéitionallypoantain 8 semasalidkor ligwed @@W@,re puchrag 2

P 950 VS 5 05 A B LSRR
shellad Bt edtericigients, TR %repafﬂtloﬁmﬁla?be o getfbmi of @qlm)ﬁs or oily

nmoiety =OQ R is independently selected fromH, and
S%mqsm&wpbm@%ﬂnuﬂm@dsmmp 1X i £1Ce OF may&ae@rﬁﬁsﬂﬁeéﬁaﬁ dry

AT SRRy AR5, S IR ol sy
liquidi preparations may contain conventional additives such as surfactants,
suspending agents, emulsifying agents, diluents, sweetening and flavoring agents,
dyes and preservatives.

The compositions may also be administered parenterally. The
_pharmaceutical forms acceptable for injectable use include, for example, sterile
aqueous solutions, or suspensions. Aqueous carriers include mixtures of alcohols
and water, buffered media, and the like. Nonaqueous solvents include alcohols and
glycols, such as ethanol, and polyethylene glycols; oils, such as vegetable oils; fatty
acids and fatty acid esters, and the like. Other components can be added including
surfactants; such as hydroxypropylcellulose; isotonic agents, such as sodium
chloride; fluid and nutrient replenishers; electrolyte replenishers; agents which
control the release of the active compounds, such as aluminum monostearate, and
various co-polymers; antibacterial agents, such as chlorobutanol, or phenol; buffers,
and the like. The parenteral preparations can be enclosed in ampules, disposable
syringes or multiple dose vials. Other potentially useful parenteral delivery systems
for the active compounds include ethylene-vinyl acetate copolymer particles,
osmotic pumps, implantable infusion systems, and liposomes.

Other possible modes of administration include formulations for inhalation,
which include such means as dry powder, aerosol, or drops. They may be aqueous
solutions containing, for example, polyoxyethylene-9-lauryl ether, glycocholate and

deoxycholate, or oily solutions for administration in the form of nasal drops, or as a



optionally substituted al kyl, wherein said optiona
substituents are one to three RLO groups; 164 Rais
i ndependently selected fromoptionally substituted
al kyl, optionally substituted aryl and optionally
substituted heteroaryl, wherein said optiona
substituents are one to three RL0 groups; R b is
i ndependent |y sel ect ed froT3fiand optionally
substituted al kyl, wherein said optional substituents
are one to three R10O groups; R2 is selected fromH,
gt ) Bitied S SO R Emulat iR R tophdiat Lnat h‘ythe form of an
substl uted al kyl, optionally substituted al kenyl,
oippméntaedny, or gab STypically dhese itgnm includela opricn wadh as petrolatum,

GOl et Ao et S et EHPUS b roRBho R ind pither an

dﬂfﬁd | dacks 84 exfied 14 f@uﬁﬁiel@rrhﬂélhi t,istieH &d
eIgdlﬂky ,Qog?Fongll subssF?uted ary ¢ éﬁgﬂgﬁ s
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F&mhmttlohm suitablesfoereotad aM1m§traﬁen RieOprgfeoabbs preadntédeasaitni todse

sugfa?q%pggé%ﬂ@?&%%q@é%ﬁgfse& % edgg@oger and may include a

Sagobglg{ekyl ene) - R27, OCH(CO2R18) 2, OCH (CH2) POR20]1, C
=0" - alk lene -R25 NR11R32NR11R33 (alk I ene -NR18R19
C( R143 thiserdiglledintthe @RwWEll apnrmiat)e;mmus mgdiRrateny-and
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th%ﬁ@ﬁn@rmmamﬁﬁ(tﬁgépg of t%@ﬁ&@(dé@)cl‘ﬁn&ﬁe MRention

1C(=S)NR 1823 NR'S(=0) 2 =0 NR
mpy B¢ Ryprtiged)atherwise than as spemﬁcal y described herem and the scope of

the invention is intended to encompass all such variations.



R24, NR11C(=O)N(R |)NR16AR16B, substituted al kyl,
wherein one of the substituents is a spirocycl oal kyl
group, optionally substituted (alkylene)x cycloal kyl,
and optionally substituted -(al kyl ene)x

het erocycl oal kyl , wherein the heterocycl oal kyl does

not

i nclude 165 0 unsubstituted N norpholinyl,

N-pi peridyl, or N-thionorphodinyl; wherein any said
al kyl ene group may be optionally substituted with one
to three RLO groups; provided that when R3, R4, R5, or

Cl

Rt s C(=O R13, then R13 does not include a
het erocycl oal kyl group that contains a nitrogen

bonded to the carbonyl noiety; and the other R3, R4,
R5, hr R6ArompbusbofEmmints Bel ect ed i ndependently from

Hl

hal ogen, R10, OR20, optionally substituted al kyl,

optionally substituted al kenyl, and optionally
substituted al kynyl, wherein gaid optional
substituents are one to three]vl{Rlo groups; Qis

sel ected froman opti onél
wherein said optional
R10 groups; O; S(Q)z‘a'

Is selected from O ggehS;
aryl, :
het er ocycl oal kyl ,
NR31AR31B, N2,
=N- NR31AR31B, OC(=

iHuted Cl-2 al kyl ene,
are one to three
;. wherein Z

het er oaryl ,

oo ) | RI\I-(RBO
locy( O)NHR29 O Si (R29) 4,

O)
O tetrahydropyranyl, et hyl%%we oxi de, NR29C(=0) R30,
NR29CO2R30, NR29C( :O) NR31 AR31B NHC( =NH) NH2,
NR29S( O 2R30S( O YRI S CC2R30, I&(=0 NR31AR31B C(=0) R30,

CH2) POR30, CH=NNR31AR31B CH=NOR30, CH=NR30,

NHCH(N:NH) NH2, S(=0 2NR31AR31B, P(=0) ( OR30) 2,

OR28ing getmﬁﬁmo%mﬁw@meh @36 Brtdrned, axy b-

group of t

e nonosaccharide is independently
membered aromatic ring in which either

(1) one carbon atom may be replaced with an oxygen,
nitrogen, or sulfur atom;

(2) two carbon atoms may be replaced with a sulfur and a
nitrogen atom, an oxygen and a nitrogen atom, or two
nitrogen atoms; or

(3) three carbon atoms may be replaced with three nitrogen
atoms, one oxygen and two nitrogen atoms, or one sulfur
and two nitrogen atoms;

Al and A? are independently selected from H, H; H, OR; H, SR; H, N(R)2;

B! and B? together form a moiety =O;

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

R' is independently selected from H, C(=0)R'*-C(=0)NHR'®, and
optionally substituted alkyl, wherein said optional substituents are
one to three R'° groups;



ei ther unsubstituted or is replaced by H, alkyl,

al kyl car bonyl oxy, or alkoxy; Rll is selected fromH
and optionally substituted al kyl, wherein said
optional substituents are one to three RLO groups;
166 Rl12 is selected fromoptionally substituted

al kyl, optionally substituted aryl, and optionally
substituted heteroaryl, mhqg@in sai d optiona
substituents are one to three R1O groups; R13 is

i ndependent|y selected fromoptionally substituted

| Qad ; - : :
L C R Hsp i P RILABEkbH BRI bt sl opionally

c erein sard optional substituents
are one t substituéesl RYangraptipsallyRubNitated hRteadhrgl; whewirhsaid
I ndependent | elected fromH _.optienally substituted
al kyl , opPPf&%'&fRPSEWB%‘P@{‘iR”&&b&Fg? k g%t i onal Iy
subsiitiyiREpediRhAY 9@ENMEd FWRAGT BhdoptaiidIlPREBsARRE] alkyl,
substituents are one to three Rio groups; 5 is
i ndependewherinsssidoptivhal substitupnts ereaneyo dupe R 1oy

al kyl,2.opti I btz Yt el yd,2d anal |.
subsk{i lsﬁ&g&ﬁﬁoﬁ b Tai%ﬁtﬁ(gg%ﬁpy R §8{1‘3")52t1t|.2 t’%k) l:e%nally
cycl oal Kykubsafitedoflky106wsH onyllp sitstinted Aklenyl, optionally

het erocycl oal kyl , wherein said optional subs%i tuents

|
are one t&ilhsﬁ?%@ goondrasd petionally substifuied crclaplyle whgrem

i ndependept: Pt dy

st tut S AP RSP RBy SRR e REGBER 2, ¢
whi cR*tibayeperrlenidy scdedatifrbaroptianalyubstitateld nikyl, optionally
substituted heterocyclgal kyl . -whgrejn . saj d opti.onal
subst i t ueHbstiBied %ﬁ%% =@H¥é%{2F&0’ ‘@ﬂl“if aidpppjional

sel ected {rom Qpti.Anald o4 (DR SHted cycl oal kyl,

optionally substitute het'er ocycloal kyl , and

opt i Bffak kglecterbfrbint Kitiad optitreatly anbstituteh alkgl, wherdinisaid optional
optional sybstituents are one;do three RLO groups; R18

i s sel ect HPSHIUGRES A Yist Pg'?fs?ﬁ/ 0BY i t ut ed al kyl ,

gpt | RPFanl YR 2 s blt iHdefend@Aityy scl@idd PaalH Xn@éiitﬁﬁlhﬂjdt ed
eteroaryl, optionally substituted cycloalkyl, and
opt i onal | substitued alkitleor thgetberovifte theatitkggen tomdiiedi thesared

' attached form an optionally substituted heterocycloalkyl, wherein
said optional substituents are one to three rRY groups;

at least one of R, R*, R®, and R® is selected from (alkylem:)xO]E(13 , C(=O)R",
(CH,),OR%, O-(alkylene)-R*’, OCH(CO,R®);, OCH[(CH;),0R™],
C(=0)-(alkylene)-R*, ; NR''R*, NR"'R*, (alkylene)-NR'*R"’,
C(RZ)=N-R"®, CH=N-OR", C(R")=N-OR*, C(R'")=N-
NR!! C(=O)NR14ARI4B, CR" h=N-NR! ISO,R,
OC(=0O)NR!!(alkylene)-R%, OC(=0)[N(CH,CH,);N]-R*,
NR'C(=0)OR?, NR'C(=0)S-R"®, NR''C(=O)NR''RZ,
NR!C(=S)NR!'R?, NR"'S(=0),N(R"),, NR''C(=0)NR"'(alkylene)-
R% NR!C(=0)N(R")NR'®*R'®®, substituted alkyl, wherein one of
the substituents is a spirocycloalkyl group, optionally substituted
(alkylene),-cycloalkyl, and optionally substituted -(alkylene),-

heterocycloalkyl, wherein the heterocycloalkyl does not include



optional substituents are one to three R10 groups; R19
is selected fromOCN and triazole; R20 is selected from
H, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted al kynyl,
optionally substituted aryl, optionally substituted
aryl al kyl, optionally substituted heteroaryl,
optionally substituted cychgélkyl, and optionally
substituted 167 heterocycloal kyl, wherein said
optional substituents are one to three R10 groups;

R21 is s T ' : [ £ a0

opt i onal Ie‘lil/&glhﬁg‘tn{e?u{ eg Elh)zitﬂ 211’ c%?@ﬁé}\%h%ﬁﬁﬁog{gﬁdhdﬁﬁ’

opti onal subst whereint syasaii akdencgrohp emyRe®@ptignadlyps;

R22 is optionally substituted, C5-G10 al kyl, wherein
subsiiytedatithnal  subst i t uenPRe Po4hEe By e8P hr ee R10

groups: Rerdvigs Bk AHART ROMORIRUBTLG YR R s not

aryl, optionally substituted heteroaryl, optionally
substituted cyiclsk kyetereaygloayl preap ithat contaias amifregen

het er ocycl oal kyl erei n,said optional substituents
are one tot W‘E@%‘#@F&Wﬁ&?ﬂdﬁﬁ%}%@n&| ected from
opt i pa@dkHey R3ULS R o Unalelieydtn beGileted ahdepersdehly iffoktt H

al kynyl, optionally %P‘bSt.i tuted aryl, optional I%/
subst i t utkalogess Br o OR[, optiopallyswhstitiyted ghkad,ioptioaally

| oal kyl ' - | .
oo, o Crby RSGRpLag RS Sl G ERROH, B i
R N LN B T
NR18Q(is dNremanpptigpely S"é@ﬁﬂ?@&tﬂéﬁg&ﬁ‘ﬂgﬁm said
OCOR15, = SRR 7 d 7
wherein sai n%%q’?%‘% 5 3Ubst i@éal%}%*’ggrrg@o%h(e)%@yﬁgéZ,
R10 gr oupaid RASHi; wieediect ed from optional |y

ot or ocy c JaPIRHST BRI 204 810) PORYO. (D) 0RO, SR s,

SORLRI is selected from alkyl, aryl, heteroaryl, cycloalkyl, spirocycloalkyl,
heterocycloalkyl, arylalkoxy, F, Cl, Br, I, CN, CF;, NR3MR3B NO,,
OR*, OCF;, =0, =NR*’, =N-OR*’, =N-NR*'*R*'®, OC(=0)R¥,
OC(=0)NHR?’, O-Si(R?*),, O-tetrahydropyranyl, ethylene oxide,
NRZQC(zo)Rw, NR29C02R30, NR29C(=O)NR31AR31B,
NHC(=NH)NH,, NR¥S(0),R¥, S(O),R"®, CO.R”,
C(:O)NRSIARSIB’ C(=0)R30, (CH2)pOR30, CH:N-NRSIARMB,
CH=NOR*, CH=NR*®, CH=NNHCH(N=NH)NH,,
S(=0)2NR3 IARE P(=0)(OR™),, OR®, and a monosaccharide

wherein each hydroxyl group of the monosaccharide is independently
either unsubstituted or is replaced by H, alkyl, alkylcarbonyloxy, or
alkoxy;

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

substituents are one to three R'® groups;



S2R18, CN, N(R17)2, C(=0O N(R18)2, NR18C(=0 R18,
NR18C(=0) N(R18) 2, C(=NR 8)OR S C(R12)=NCOR 8, NHOR20,
NR18C(=NR18) N(R 8) 2, NHCN, CONR 80OR 8, CO2R18, OCOR 5,
OC(=0O) N(R18) 2, NR18C(=0 OR15, and C(=0O R18, wherein
said optional substituents are one to three R10
groups; R26 is selected fromoptionally substituted
cycl oal kyl, optionally sub% tuted heterocycloal kyl,
optionally substituted aryl', optionally substituted
18 heteroaryl, OR', Q(CH2), 0?20 (CH2), OR20, SR 7,

R 8%( t's)%%e %“%8?%3“%‘ %}g&lﬁtedq&)@d%lﬁﬁ%gwbstimted aryl,

C( R12) =NCRiBoptiNHRE SbsfiRt@ibetddRiry), MRl 23id opiidEi]

CONR18OR18 R18) 2,
NR18C( = O)@igmegﬁg@%ge%p@% sal)d opt i onal

subsk Pty iieSendehiy MIEEPHRDE MY GHSHBE cPadalk§l, and
sel ect eld frlge% 0 tﬁ,onall sul;}?tﬁlot u%ed cycl ogﬁa ? N

C(R12) Nomtamalimdas Mmg)@oalkmewhﬁmnwdommﬁlonal

bstit R10 h
7esi due oVPRCRRE AD e A CAPE B ERPT oroval of the

hy dr R¥¢and Re1Peiy éa[cmhad@@n@@ﬂp@&hebtea rﬁ@upm bstopally sitRftuted
iIs Hor alkyl; R30 is H, yl yl al kyl

het er oar y#lkylg 91@tIlQ§’&lih(§PbSt1@Fte¢1 @ﬁyla raéé Wfl‘é‘&'lnﬂ(}ﬂprtlt\QS@lA and

ROIB ar e §85RuIARGINSIH biSHYSERRAGIAR the & i

and aryl a oge e nitrogen to which
they are gbupghed forma heterocycloalkyl R32 |s
optiopal ly substituted aryl, wherein

su bsBl tig) WR‘*"&‘P@%W“@?WP@E‘OF&@ %‘Pg}al : o&?’é quonaﬂy

L

subst i t ut arbstimtedroyclpalkyhlaky bptiovadly sibstideted heterocycloalkyl,
wherein said optional substituents are one to three R groups;

R4 and R'%® are each independently selected from H and an optionally
substituted alkyl, or together with the nitrogen to which they are
attached form an optionally substituted heterocycloalkyl, wherein
said optional substituents are one to three R groups;

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

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

RY is selected from CN and triazole;

R is selected from H, optionally substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally substituted aryl,
optionally substituted arylalkyl, optionally substituted heteroaryl,
optionally substituted cycloalkyl, and optionally substituted



optional substituents are one to three RLO groups; p
is independently selected from1l, 2, 3, and 4, x is O
or 1; and y is independently selected fromO0, 1 and 2;
or a stereoisoner or pharnaceutically acceptable salt
formthereof. 2. The conpound of claim1 wherein A",
A2 are H H 3. The conpound of claim1l wherein R3 is
sel ected fromthe group ggl?l sting of ORL3 NR11R32,
NR11R33, (al kyl ene) - NR18R1 C(R12) =N-R18, CH=N- OR13,
C(R1) =N- OR20, OC(=O) NR 1(al kyl ene) - R26,

NR11C( =0
ROl )ﬁ%%%ﬂ%ﬁh‘gy%ﬁ‘{@t% BPRURTS R e
( O) cch Yadrbyys; and optional |y substitut ed

I kyl t I
ol ai 'S s ROFIaRg VB Db bied vl oa Do L
to which héte&%ﬁtﬁlﬂi%iﬁgmd' optibnal sUBNIRENACar8 bASRY thieeR 'AT

in which from carbon atons may be replaced by
nitrogen gwoops; and Qis selected froman optionally

subs ht ut ed rel said.; o

suboky ottty s ECr BTy ey i Stond bstituents
conpound &t ok & hrék R eFRIps; t he B ring is a

pyrazgl yl ene. 6. The conpound of ‘claim4 having a

st r uBt us eclested-Gemmeaptionally: subgtitujed gryd prgionslly slbswucs

&' Erz LLLU%%\%}?)%%; %gﬁgj{f%l lsu'bg‘utateﬁ%gzaﬁgllkﬁ g opt?Jﬁ(AH$
substituted heterocycloalkyl, wherein said optional substituents are
one to three R'° groups;

R* is selected from optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, OR?, O(CH,),OR™, (CH,),OR™, SR'7, SOR",
SO,R, CN, N(R'®),, C(=0)NR'®),, NRBC(=0)R",
NREC(=0)NR"),, C(=NR'®)OR'¢, C(R')=NOR'¢, NHOR?,
NR¥CENRP)NR'®),, NHCN, CONR'*0R', COR'E, OCORY,
OC(=0)N(R'®),, NR"*C(=0)OR", and C(=0)R'®, wherein said
optional substituents are one to three R'® groups;

R is selected from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, OR?, O(CH,),ORY, (CH,),OR™, SR'7, SOR",
SO,R'®, CN, N(R'"),, CEO)NR ), NREC(=0)R",
NRPC(=O)NR'®),, C(=ENRBORY, C(R'P)=NOR'®, NHOR?,
NR'|C(E=NRISNRS),, NHCN, CONR™OR'", COR", OCORY,
OC(=O)N(R'®),, NR®¥C(=0)OR", and C(=0)R'®, wherein said
optional substituents are one to three R'® groups;

R is selected from optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, optionally substituted aryl, optionally substituted
heteroaryl, OR'!, O(CH,),OR%, (CH;),OR*, SR/, SOR", SO,R",



7. The conpound of claim®6 having a structure of
Formula V: 170 H NO RRN NQNRzZV 8. The
compound of claim®6 having Formula VI: H NO R3 1 -
I N NQN Rz WVI. 9. The conmpound of claim®6 wherein
at least one of R3, R4, R5, or R6 is NRL1R32 10. The
conpound of claim7 wherein at | east one of R3, R4,

R5, or R6 is NR11R32 11. E%e eompound of claim®6
wherein at | east one of F{? R4, R5, or R6 is
optional Iy substituted (alkylene)x het er ocycl oal kyl ,

wher ei n t(ﬁ@e}jjg@r %ﬁgﬁﬁﬁé NR@Riﬁ—% 1t NR@O(QQ)N(RIS)

unsubsti tut? N- pipefi dyl g Of
N- t hi onorG(HdIR' gaml8 II{RIZHNOR MHOR S DRI GENR'GNR T,

}M;? : :wdﬁ\hﬁb&g 19 Rﬁs‘fﬁ@g‘ongggg%lsgécg%qg% )%Nher ein
at | east }@@’@CPIO)@lls,%d dRBO)RY, Wherefh saliRbptioRaBsubstituents
are one to three R groups;

R? is selected from optionally substituted cycloalkyl, CN, C(R?)=NORY,
and C(=O)N(R'®),, wherein said optional substituents are one to three
R groups;

R2 is the residue of an amino acid after the removal of the hydroxyl
moietyfrom the carboxyl group thereof;

R? is H or alkyl;

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

R and R*'® are each independently selected from H, alkyl, and arylalkyl,
or together with the nitrogen to which they are attached form a
heterocycloalkyl; _

R*? is optionally substituted aryl, wherein said optional substituents are one
to three R'® groups;

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

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

xisQor 1;and

y is independently selected from 0, 1 and 2;

or a stereoisomer or pharmaceutically acceptable salt form thereof.
2. The compound of claim 1 wherein A', A?are H, H.
3. The compound of claim 1 wherein R? is selected from the group

consisting of OR'>, NR"'R2, NR"'R®, (alkylene)-NR'*RY, C(R')=N-R'®, CH=N-
OR", C(R'2)=N-OR?, OC(=0)NR"!(alkylene)-R**, NR''C(=0)NR''R”,



14. The conmpound of claim 7 wherein at | east one of
R3, R4, R5, or R6 is NRL1IR33 15. The conpound of
claim 13 wherein R33 is optionally substituted
heteroaryl. 16. The conpound of claim 14 wherein R33
is optionally substituted heteroaryl. 17. The
conmpound of claim1l wherein the conpound is n HN /N
NOHNNCH3 -N N H3C 18. The conpound of
claim1 wherein the conpou is 172 H NO OCH3 CH3
NNN NOCH3 H3C/-CH3 19. A pharrraceutical
1 3CI@ﬁ'p 1¢, 11 16a+# 16B
Nﬁ t yrge%uharnacgj?}yﬁgl y achpt éﬁ% g@%‘%@n 203 ’
C@h)a qyblealikgl; and bptadnatlg spsitated r(alhylenb)mhwtei@qycwaﬁwéi n
the conpound is

4. The compound of claim 1 wherein ring B together with the carbon
atoms to which it is attached, is a 5-membered aromatic ring in which from 1 to 2
carbon atoms may be replaced by nitrogen atoms; and

Q is selected from an optionally substituted Cy.; alkylene, wherein said

optional substituents are one to three R groups.

5. The compound of claim 4 wherein the B ring is a pyrazolylene.
6. The compound of claim 4 having a structure of Formula III:
Iﬁl
N =0
. Y eTR
RZ
11

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

7. The compound of claim 6 having a structure of Formula V:



I H NNOHN/ NCH3 ~N N H3C CH3 21. The

phar maceuti cal conposition of claim 19, wherein the
compound is H NO OCH3 CH3 UN NN N OCH3
H3C/ - CH3

170 °

8. The compound of claim 6 having Formula VI

VL
9. The compound of ¢laim 6 wherein at least one of R R, R’ orRis
NRR3?
10. The compound of claim 7 wherein at least one of R, RY R, or R®is
NRYR
11.  The compound of claim 6 wherein at least one of R* R* R’ orR%is

optionally substituted -(alkylene)s-heterocycloalkyl, wherein the heterocycloalkyl
does not include unsubstituted N-morpholinyl, N-piperidyl, or N-thiomorpholinyl.



171 °

12. The compound of claim 11 wherein at least one of R} R, R, or R®is
tetrahydropyranyl.

13. The compound of claim 6 wherein at least one of R, R* R or R®is
NRIR

14. The compound of claim 7 wherein at least one of R} R R, or R®is
NRIR?

15.  The compound of claim 13 wherein R*? is optionally substituted
heteroaryl.

16.  The compound of claim 14 wherein R* is optionally substituted
heteroaryl.

17.  The compound of claim 1 wherein the compound is

18.  The compound of claim 1 wherein the compound is
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H
Mo
—CH
7 _CH,
ah
N

H
N
O /
N

)\CH

O~
CH, H.C 3

19. A pharmaceutical composition comprising a compound of claim 1

and at least one pharmaceutically acceptable excipient.

20.  The pharmaceutical composition of claim 19, wherein the compound

is

21.  The pharmaceutical composition of claim 19, wherein the compound

is
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