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the antagonism of CGRP-receptors.

20 BACKGROUND OF THE INVENTION
Calcitonin gene-related peptide (CGRP) is a naturally occurring 37-
amino-acid peptide first identified in 1982 (Amara, S. G. et al, Science 1982, 298,
240-244). Two forms of the peptide are expressed (ACGRP and BCGRP) which
differ by one and three amino acids in rats and humans, respectively. The peptide
25  is widely distributed in both the peripheral (PNS) and central nervous system
(CNS), principally localized in sensory afferent and central neurons, and displays
a number of biological effects, including vasodilation.
When released from the cell, CGRP binds to specific cell surface G
protein-coupled receptors and exerts its biological action predominantly by
30 activation of intracellular adenylate cyclase (Poyner, D. R. et al, Br J Pharmacol
1992, 105, 441-7; Van Valen, F. et al, Neurosci Lett 1990, 119, 195-8.). Two



2000, 21, 432-438). However, there is |lack of

nmol ecul ar evidence for the CGRP2 5 receptor (Brain, S
wd®200809883 Ti PS 2002, 23, 51-53). The CCRP1l r eR€pUS1005/010330

has three conponents: (i) a 7 transnenbrane

calcitonin receptor-like receptor (CRLR); (ii) the

single transnenbrane receptor2activity nodifying

protein type one (RAMP 1); and (iii) the

intracel lular receptor conponent protein (RCP) (Evans

B. N et al., J Biol Chem 2000, 275, 31438-43).
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Cephéellatb shocRéhopausal flushing, and asthma. CGRP receptor activation

has been implicated in the pathogenesis of migraine headache (Edvinsson L. CNS
25  Drugs 2001;15(10):745-53; Williamson, D. J. Microsc. Res. Tech. 2001, 53, 167-
178.; Grant, A. D. Brit. J. Pharmacol. 2002, 135, 356-362.). Serum levels of
CGRP are elevated during migraine (Goadsby PJ, et al. Ann Neurol 1990;28:183-
7) and treatment with anti-migraine drugs returns CGRP levels to normal
coincident with alleviation of headache (Gallai V. et al. Cephalalgia 1995;15:
.30 384-90). Migraineurs exhibit elevated basal CGRP levels compared to controls
(Ashina M, et al., Pain. 2000;86(1-2):133-8.2000). Intravenous CGRP infusion



Feb; 22(1):54-61). Preclinical studies in dog and rat
report that systemc CGRP blockade with the peptide
w@nioagesssst CGRP(8-37) does not alter resting BEFUSIU0010330

henodynam cs nor regional blood flow (Shen, Y-T. et

al , JPharmacol Exp Ther 5 2001, 298, 551-8). Thus,
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CRH liamson et al. Cephalalgia 1997 17:518-24, and Williamson et al. Cephalalgia.

25 1997 17:525-31: used inter alia i.v. CGRP as a stimulus to increase intracranial
dural artery diameter in sodium pentobarb anesthetized rats employing a terminal
‘intravital’ procedure that involved drilling to thin the skull and the creation of a
closed cranial window to visualize dural arteries. The effect was blocked by
pretreatment with i.v. CGRP(8-37). Escott et al. Brain Res 1995 669:93; infer

30  alia drilled into the rat skull and used brain electrodes to electrically stimulate the

trigeminal ganglion and measured laser Doppler facial blood flow in a terminal



-4 procedure in sodium pentobarb anesthetized rats

i nvol vi ng neuronuscul ar bl ockade, tracheal intubation
waeesarizsi i ci al ventilation. The effect was bl PCRES2005010330

pretreatment with CGRP(8-37). Escott et al. Br

JPharinacol 1993 110, 772-6; inter alia used

intradermal (i.d.) CGRP as thd stinmulus to increase

blood flow in 5 rat abdom nal skin of sodi um pentobarb

anesthetized animals outfitted wth cannul ated

jugul ar veins for anesthetic and drug delivery. The
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Isolated DNA Molecules Encoding Humanized Calcitonin Gene-Related Peptide

25  Receptor, Related Non-Human Transgenic Animals and Assay Methods. Thus
the method of the present invention procedure being inter alia a non-invasive
survival model in primates measuring exogenous CGRP-induced changes in
facial blood flow and demonstrating pre- and post-treatment effects of peptide
and small molecule CGRP antagonists in spontaneously breathing isoflurane

30  anesthetized marmosets who recover from the procedure offers significant

advantages.



advant ages. WD 2005/ 095383 PCT/ US2005/ 010330 -5 A
nunber of non-peptidic, small nol ecul e CGRP-receptor
w@nioagesssst s have been recently reported. WO BPCT/0SD45010330
and equi val ents disclose inter alia quinine and
qui ni di ne rel ated conpounds which are |igands, in
particul ar antagonists, of EGRP-receptor. WO 98/ 09630
and WD 98/56779 and 5 equivalents disclose inter alia
variously substituted, nitrobenzam de conpounds as
CGRP-receptor antagoni sts. WD 01/ 32649, WO 01/ 49676,
and WO G1usplsa gt namraeRiiflis-vaadrmeleele (CRFrdcppier antpgonisis
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of neurogenic inflammation, migraine and other disorders would be greatly

advantageous.

SUMMARY OF THE INVENTION
Thus according to a first embodiment of the first aspect of the present

20  invention are provided compounds of Formula (I)

and pharmaceutically acceptable salts and solvates thereof
wherein
25 V is -NR")(R?) or OR%;
R*is H, Ciealkyl, C;4haloalkyl or (C1-4alky1ene)o-1R4'
R is C3scycloalkyl, phenyl, adamantyl, quinuclidyl,
azabicyclo[2.2.1Theptyl, azetidinyl, tetrahydrofuranyl,



azabicyclo[2.2.1 ] heptyl, azetidinyl,
tetrahydr of uranyl, WO 2005/ 095383 PCT/ US2005/ 010330

wo 2oos9s8y | , di oxol anyl, thienyl, tetrahydrot hP&nys2005/010330

10

15

20

25

30

pyrrolyl, pyrrolinyl, pyrrolidinyl, imdazolyl,

i mdazolinyl, imdazolidinyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, oxazolyl, iseazolyl, thiazolyl,

i sot hi azol yl, oxadi azolyl, 5 thiadiazolyl, triazolyl,
pyranyl , pyrldyl pyri mdinyl, pyrazinyl,

pyrlda2|nyl tr|a2|nyl plperldlnyl plpera2|nyl

mor phol i no,  t hi omS#pRY} dinsolenyldibisayl,detyahydeateiemd; pyreolyl,

optionally substi of .t
different substit gg{rgﬁnweé ‘%ldg‘{yfl’flg}hd%’gg glfrgg%"%yl’
consi sting of haIQnuhmﬂnmmAQ%géaﬂkwFwaﬁﬁuﬂmqbﬁﬁbﬁahnd

Cl_4al kox hydr ox m no 7cycl oal k
G 3al Kyl i no.  CoXralYl gkaglshahiazolyL, iso Shitzolyl, oxadiazolyl,

5 (CL. 3al lcyl)0_2ur ﬂhgd]azo‘?ﬂemé&olgp%ﬂyaglgf \/Vné?le ! ﬁ%tyﬁé‘ﬂdm}’l,

optlonally contains 1 or’ 2 car

carbon 15 atom obymam@l @gnﬂmmﬂ itSazdnyippipeidiny], piperazinyl,
ring structure of nd R2 are eagh
i ndependent |y L1, nW‘i@?“%’inﬁ’ Om%tpg@ﬁ@ceré’doqu@ml Fde

group consisting @f; tﬂlaﬁ?%{fﬁ’sltlfu&%?gﬁrlllkdar'?g/ézf’thez%ame or

C2_6al kynyl, -C1. 6al k ene-am no
C3_7cycl oal | cyl, phenydiffaestsitostitydnts mmirfrqm the group

t etrahydr of ur anyl , fura I . di

tetrahydrothienyl, pyrf ;5@:1(‘?]8# F%N’P &bﬁﬁﬁf-‘%# ¢ahalpelkyl,
i mdazolyl, im dazol | ng,, 4&111(83&3*3'%?@11054?'21?1\{1&10 eyl él@é]lé!yl
pyrazollnyl pyrazolidinyl, oxazoly |soxazo

t hi azol yl , 25 i sot hi az@hyﬂtlkylemm @z@dlyllwan@dl azoI yl,

triazolyl, pyranyl , L razin

pyridazinyl, triazi nyI 1 lﬁ@l"? | rlgjh%’%(/ %l}cg%nﬁ ’?XA

nor phol i no, thi ong? F&pﬁbhzﬂ@ cdithingdi 6XDLABYAYls Mbrein the carbon
atom of said carbonyl is a member of the ring

structure of R‘p;

R' and R? are each independently L!, wherein L' is selected from
the group consisting of H, Cy.salkyl, C;salkenyl,
Cosalkynyl, -C1-6a1ky1ene-amino(C1_3a1ky1)2,
Cs.geycloalkyl, phenyl, azetidinyl, adamantyl,
tetrahydrofuranyl, furanyl, dioxolanyl, thienyl,
tetrahydrothienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyranyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
piperidinyl, piperazinyl, morpholino, thiomorpholino and
dioxolanyl; and
R' and R? are each optionally and independently

substituted with 1 or 2 of the same or different

substituents selected from the group consisting of



Rl and R2 are each optionally and i ndependently 30

substituted with 1 or 2 of the sanme or different
wgeaipsopizeent s sel ected fromthe group consi stiPQr/o200§010330

2005/ 095383 PCT/ US2005/ 010330 -7 hal o, cyano,

Cl_4al kyl, Cl_4hal oal I cyl, Cl1_4al koxy, hydroxy,

am no, C3 7cycloallcyl, Cl1 3alll-cyl am no,

Cl 3diallcylamno, (Cl1 _3allcyl)0 2ureido, phenyl and

benzyl; 5 Rl and R2 optionally and independently

contain 1 or 2 carbonyls wherein the carbon_atom of

said carbonyl is a ne%@@rcﬁﬁotﬂmaﬂ@ﬂé?o@?@ﬂ%h C1salkoxy,

conprising Rl and R2; in:l1l ks ' .
i ndependently interr upth 2@%@’0"&?@ éﬁ%‘ﬁga%%]?(pggé%a@gmmo’
which it is attached by hdialkylene)(C,;badkylk ureido, phenyl and

i ndependently Cl1_3al kylene or Cl_3allcylidene; or Rl
and R2 together with tﬁ%n%ﬁ’ll’trogen to which they are

sattached form X, plgsyiey ﬁ{fhagl 'aﬁfi%‘fcﬁﬁ)hﬁjd MY contain 1 or 2
pyrrolyl, pyrrolinyl, pyrtoli Plny , M 0az I|ny]I,
i m dazol i di nyl, pyrazokathyhyls whgredw theicdiboylatora € pdidyhrbonyl
di azepi nyl, piperazinyl, piperidinyl, norpholing, or
t hi onor phol i no;  wher efHf REPLeY t*‘%ﬁ%\tf*’f%yglﬁ%%‘im?r&ﬁl%w and
with Y, wherein 20 Y i g2,di oxol anyl, Cl1_gallcyl,
C2 9allcenyl, C2 9alkynyl, Cil.4alkylam no,
Cl1_4di al kyl am no, wheredmlkisoptionlly dchiofepmhdgritly iptesmpled

azetidinyl, furanyl, thienyl,.pyrrolyl, pyrrolinyl, ,
10 pyrrolidinyl, 25 pyrrdP %ﬁ&ﬁwg,en??nx"@ldﬁﬂa?tache)ébyL,

i mdazolinyl, im dazokjndidiyt? isiiAdepeaddnkigic) QakYtene or
pyrazol yl ,
Ci.salkylidene; or
R! and R? together with the nitro gen to which they are attached
form X,

15 wherein X is azetidinyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
imidazolinyl, imidazolidinyl, pyrazolinyl,
pyrazolidinyl, azepinyl, diazepinyl, piperazinyl,
piperidinyl, morpholino or thiomorpholino;
wherein X is optionally substituted with Y, wherein

20 Y is dioxolanyl, C;.ealkyl, Cs.9alkenyl,

Cagalkynyl, Cj4alkylamino,
C.dialkylamino, C;.salkoxy,
Cs.seycloalkyl, phenyl, azetidinyl, furanyl,
thienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,

25 , pyrrolidinonyl, imidazolyl, imidazolinyl,

imidazolidinyl, imidazolidinonyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, azepinyl,
diazepinyl, pyridyl, pyrimidinyl,
dihydrobenzimidazolonyl, piperazinyl,

30 piperidinyl, morpholino, benzothiazolyl,

benzisothiazolyl or thiomorpholino;



pyrazolinyl, pyrazolidinyl, azepinyl, diazepinyl,
pyridyl, pyrimdinyl, dihydrobenzhni dazol onyl,

w@rsngssnyl , 30 piperidinyl, norpholino, PCT/US2005/010330

benzot hi azol yl, benzi sot hi azolyl or thionorpholino;

WD 2005/ 095383 PCT/ US2005/ 010330 -B and wherein X and
Y are optionally interrupted-8i-th Z, wherein Zis
NHC(O O, -NHC(ONH, NC(ONH2, 5 NH,

-Cl. 3al I cyl ene-, -Cl1_3al kylene-, -Cl_

3al kenyl ene-NHC(O) O C1. 3al | cyl ene _and optionally and

i ndependently 10 substi t ut engwhprem Frand Yofret he sane
or different substituents selec fr t

consi sting of halo, Cl_4alkyl, %ﬁ?ﬁ%?ﬁqhwﬂ%p&a%%ﬁﬁa
Cl_3allcylam no, 15 -Cl_6al kyl ene- amwirfdd Z3alKHO)(D)0-,

(C 1 _3allcyl)0 2ureido, phenyl and benﬁyl . Xand Y
optional |y and 20 independently contail C(EYNH-, NC(O)NH,, -

car bonyl s wherein the carbon atom of \gai d~C | is
5 I\ﬁ% —?g-ﬂgl?@’% )

10

15

20

25

30

a nmenber of the heterocycles conprising
-Ciaalkylene-, -C;.

salkenylene-NHC(O)O-
Cj.alkylene-; and

optionally and independently
substituted with 1 or 2 of the
same or different substituents
selected from the group
consisting of halo, C;.4alkyl,
amino, C;3alkylamino,
-Cy.¢alkylene-
amino(C;alkyl),,
(Cyaalkyl)g.oureido, phenyl
and benzyl;

X and Y optionally and
independently contain 1 or 2
carbonyls wherein the carbon
atom of said carbonyl is a
member of the heterocycles
comprising X and Y;

provided that if X is substituted with Y, and
if X and Y are not interrupted with

Z, then

X and Y optionally share one carbon
atom and together form a
spirocyclic moiety;

QisQ'or Q";



25 provided that if X is substituted with Y, and if X
and Y are not interrupted with Z, then X and Y

wopisorsBl y share one carbon atom and toget hePCT/o82005010330
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30 spirocyclic moiety; Qis Q or Q; W 2005/095383
PCT/ US2005/ 010330 -9- wherein Q is (SY)SR3; and Q'
i's NH(SY)SR3, NHC(O) (SY)SR3, -RHC(O  SY) SR3,

NHC( O) NH( SY) SR3, Q[ SY) SR3, (SY)SNHR3, 5 (SY)SNHC(O) R3,
(SY) SNHC(O) OR3, (SY) SNHC(O NHR3 or (SY)SOR3; wherein
SY is Cl_3allcylene or Cl_3allcylidene and s is Qorl,
R3 is R3a or Wein 10 wherein R3a is (i) a heterocycle

having two fused g yWh 1, to 7 nenbers in each of
said rings, said Ejegkgrg \é%/élhaélé contai ning one to five

of the same or di {Jfey NRSHRNNHD(0ONUSINR’, DO )SHSHIRIM
the group consisting o '

het erocycl e optionall y&fé&g)gﬂf{g%é{%l%ggy)%q;:%ywss
sherel 1 the corbon ¢ ne@ s pgariojors merber
het erocycl e cont ai ni ng($N&HGO)NHR eorqf")iOR’;same or
gloL;Ie ;te irlfqghg]tt eB’oa}\Iogﬁds l’esecl;rtl §§jis (t,lggﬂgy{egg 09 Eicl).geﬂkylidene and s is
Oorl;
R®is R* or R®
wherein
R*is
@) a heterocycle having two fused rings with 5 to 7
members in each of said rings, said heterocycle
containing one to five of the same or different
heteroatoms selected from the group consisting of
O, N and S and said heterocycle optionally
containing 1 or 2 carbonyls wherein the carbon
atom of said carbonyl is a member of said fused
rings;
(i) a4 to 6 membered heterocycle containing one to
three of the same or different heteroatoms selected
from the group consisting of O, N and S,
optionally containing 1 to 2 carbonyls, wherein the
carbon atom of said carbonyl is a member of said 4
to 6 membered heterocycle;
(i)  Csgcycloalkyl;
(iv)  carbazolyl, fluorenyl, phenyl, -O-phenyl, -O-
Ci.salklylene-phenyl, or napthyl; or
()  Cigalkyl, Cosalkenyl, -C(O)R*, CHC(O)O-R?,
CH(CH3)C(0)0-R*,-C(0)0O-R?* or Cy7alkynyl;

and



optionally containing 1 to 2 carbonyls, wherein the
carbon atom of said carbonyl is a nenber of said 4 25

wo 0008/09B8ber ed heterocycle; (iii) C3_7cycl oal RgT/US1005910330
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car bazolyl, fluorenyl, phenyl, -0-phenyl, -O

Cl1_4al kl yl ene-phenyl, or napthyl; or (v) Cl_8allcyl,
C2_7al kenyl, -C(OR3', CHC(QI®OR3', 30

CHCH) C(OOR3 ,-C(OOR3 or C2 7al kynyl; and WO
2005/ 095383 PCT/ US2005/ 010330 -10 wherein R3a is
optionally substituted wth 1 to 3 of the same or

di fferent substi t wherein Reliwentipally swhstiied withdgo 3 of the

consi sting of benzyl, ph ..« 0- phen -
Cl_3al kyl enephenyl , - C‘%ngeg%ﬁjl ‘%:l;f/fF‘%HQ‘i‘%é%%ff}tﬁ%elﬁ?F? frgm the

cyano, anmino, nitro, hgloap cbsifiighifibenssd, granio-Oiphenyl, -O-
tri-hal oal kyl, Cl_3nono-bi-tri-hal oall cyl oxy, gCCl
3al kyl ) 1. 2ami ne, - ORC;-salkyleyerBenyl, € aplyirie-OC(O)-phenyl,

10 N o )2, iRt GARM St

C(ON(R3")2, -N(R3") SCaRBalpalkHOPMNGI3hg-Bi-artlalodERISRY, (C,.
R3'is Hor -Cl.6alkyl; prqvided that if R3a is |,
~C(O R3', CHC(O O R3', salgdiefindsg) c( 0) O R3' or

(a8 (G0 B8 o QO IAN 5 EERL B0 N
3b is R3a but is not pHEE@)NRY).; MEIEIRZ)napht hyl
20 1, 2, 3, 4-tetrahydro- N(ﬁ%b%kﬁ)%ﬁl‘\l@%b(&(ﬂ@, 1_-0_
C(ONR?),, -NR*)SO,R?,
-SO,N(R*),and -SO,R*;
R¥is H or -Cy.¢alkyl;
provided that if R** is , -C(O)R”, CHC(O)O-R?,
CH(CH;)C(O)O-R¥ or -C(0)O-R?, then
said
-C(O)R¥, CHC(0)O-R*, CH(CH;)C(0)O-
R¥or -C(0)O-R? are unsubstituted;
R*"is R* but is not phenyl, 1-naphthyl, 2-naphthyl,
1,2,3,4-tetrahydro-1-naphthyl, 1H-indol-3-yl, 1-
methyl-1H-indol-3-yl, 1-formyl-1H-indol-3-yl, 1-
(1,1-dimethylethoxycarbonyl)-1H-indol-3-yl, 4~
imidazolyl, 1-methyl-4-imidazolyl, 2-thienyl, 3-
thienyl, thiazolyl, 1H~-indazol-3-yl, 1-methyl-1H-
indazol-3-yl, benzo[b]fur-3-yl, benzo[b]thien-3-yl,
pyridinyl, quinolinyl or isoquinolinyl; optionally
substituted in the carbon skeleton with mono-, di-
ot trisubstituted by fluorine, chlorine or bromine
atoms or by branched or unbranched alkyl groups,
Cy. -cycloalkyl groups, phenylalkyl groups,
alkenyl, alkoxy, phenyl, phenylalkoxy,



met hyl - 1Hi ndol - 3-yl, 1-fornyl-1Hindol-3-yl, 1-
(1, 1- di net hyl et hoxycar bonyl ) - 1Hi ndol - 3-yl, 4-

WO pdodagsBy| , 1- et hyl - 4-i m dazol yl, 2-thi enyl , PGF/US2005/010330
thienyl, thiazolyl, 1Hindazol-3-yl, 1-nethyl-1H 25
i ndazol -3-yl, benzo[b]fur-3-yl, benzo[b]thien-3-yl,
pyridinyl, quinolinyl or isceddi-nolinyl; optionally
substituted in the carbon skeleton with nono-, di- or
trisubstituted by fluorine, chlorine or brom ne atons
or by branched or unbranched al kyl groups, 30 C3_3
-cycl oal kyl groups, phtifinostrksthylgallopgcartainytatinl, carboxyalkyl,

al koxy, phenyl, phenyl al kox 2005/ 09 .
PCT/ US2005/ 010330 - 11% ‘P%‘¥‘135{P6’$ﬁ1€?‘%§7¥¥’ allaminoalkyl,
al koxycar bonyl al kyl, cambhgxndhbalkbdxy, haridoRy b Paninb,

car boxy, diallcylamnoallcyl, diallcylamnoallcoxy,
hydroxy, nitro, am no, acesdamyioapiopsnymnaippdreprerh no,

5 et ol sl Shocyt o 2 e SRRSO RELI AT imine,

met hyl sul phonyl oxy, am hoc

al kyl am nocar bonyl , di glelylsatghoagiakbamyihocarbddsanoyl ,
cyano, tetrazolyl, phenI){I pyridinyl,  thiazolyl,
furyl, trifl uor omet hox§lkylemirecarqong) diatkyigminqrerbonyl,

trifluoromethyl sul phi né{ﬂé(éncgfl,c £ ftétp&rog;ﬁlﬁéyggk@&g?yl

groups; wherein said substi't'uents nay
di fferent and the abovémehtlj fanddtrifkozoydthoxy,

10 Curn %ddi 1 onal 1y be. - SUbETIRUERMiPrrHNe SRRy PIRGREE
Al kgl tri 1 Uor omet hyl T e BTG BoR: Y an
wherein said substituents may be the same or
different and the above-mentioned benzoyl,
benzoylamino- and benzoylmethylamino
15 grdups may in turn additionally be
substituted in the phenyl moiety by a
fluorine, chlorine or bromine atom, or by an
alkyl, trifluoromethyl, amino or acetylamino
group;
20 D is O, NCN or NSO,C;salkyl;
Ais C, N, CH or COH;
m and n are independently 0, 1 or 2;
provided that
if m and n are 0, then A is not N;
25 ifmis 2, then n is not 2; or
if n is 2, then m is not 2;
EisN, CHor C;
pisOorl;
if p is 1, then G, J and E together form A* or A”
30 A is a fused heterocycle having two fused rings with 5 to

7 members in each of said rings, said heterocycle



group; 20 Dis O, NCN or NSO2C1 3allcyl; Ais C N,
CHor COH, in and n are independently 0, 1 or 2;

wee@siogsds that if in and n are 0, then A i s noPCMNUS2085010330
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if inis 2, then nis not 2; or if nis 2, theninis
not 2; E SN, CHorC, pis Oor 1; if pis 1, then G J
and E together formA" or AY:130 A" is a fused

het er ocycl e having two fused rings wwith 5 to 7
menbers in each of said rings, said heterocycle WO
2005/ 095383 PCT/ US2005/ 010330 -12 containing one to
four of the sane or di CPRlpEHE ontep dpwanfdhmssass wtiderent

fromthe group consist %@Qro%%oms Sebé\'ﬁ%}fﬁjoqﬁﬁ Hptcﬂ%smtglg of

optional ly contai ni ng
carbon atom of said caldgtleﬂdSSana menber of sai d
fused heterocycle; AY is a to 6 nenbered heterocycle

containing one to thr @Ethﬂ&Dé(rc@ﬁtaéﬁﬁg%@F@@ﬁ@@ni’]isd‘fhet%the
sgroup consisting of 0, Na grbgnaf’lﬂl‘ii f%lc‘?@&rb Id é/member

cont aining 1 to 2 carbonyls, wherein on-atom
of said carbonyl is a nenbenfs4fl fissedderdogcls; menber ed

heterocycle; wherei,n A d AY are optionally
substituted with ACiSaie gﬂlem]@{e‘ﬁ ?RTBRXqu contammg one to

Cl_4hal oal kyl, cyano, e @@%%msg%el &M frork HRTBHL
hal ophenyl, hal o, furanyl, v pyrrolyl, Cyrrf)n?ny P

pyrrolidinyl, con31st111g of O, N and S; and
optionally containing 1 to 2 carbonyls, wherein the
carbon atom of said carbonyl is a member
of said 4 to 6 membered heterocycle;
wherein A* and AY are optionally substituted with
Ci.4alkyl, Cy4alkoxy, Ci4haloalkyl, cyano,
Cs-scycloalkyl, phenyl, halophenyl, halo,
furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
imidazolyl, imidazolinyl, imidazolidinyl,
pyrazolyl, pyrazolinyl, pyrazolidinyl,
pyridyl, pyrimidinyl, piperidinyl,
piperazinyl or morpholino; or
if p is 0 such that G and J are each attached to A, then A is C, and
G, J and A together form a spirocyclic ring system with
said rings of said system containing A and wherein G, J
and A together are GJA' or GJA";
wherein
GJA'is A*or AY; and
GJA" is A*or A7,
provided that
A*is not a 1,3-diaza-fused
heterocycle; and

AY is not a 1,3-diaza-heterocycle;



i m dazolyl, imdazolinyl, imdazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, pyridyl, pyrimdinyl,

w@r@sndsIsnyl , 20 pi perazinyl or norpholino; orP¢CT/UR2005010330
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0 such that G and J are each attached to A, then Ais
C and G J and A together forma spirocyclic ring
systemwith said rings of saldl-system containing A
and wherein G J and A together are GJA' or GJA"; 25
wherein GIA is Ax or AY; and GIA" is A" or AY;
provided that A" is not a 1, 3-diaza-fused 30

het er ocyed Bithgnproxifefdhaiot a 1, 3- di aza- heterocycle; WO

2005/ 095383 P, 13 and further
provi ded thatlggfltgz’i @“f?@a,lgt%ﬁén is R3a; and if Qis
Q then R3 i $f&HlQ,thear 5 R3 is R3a pisO0Oand'G J

and A together form GJ4". According to another
enbodi ment of theR ¥Rt ;& pect of the present

i nvention are proyqedcompuRas AEROAT M GodliEIA:

first enbodi ment the’first aspect e present
i nvent i drcoddargeino ran@hblserﬂ)caimmleﬁt&)f tse fRisb asmcmfdhmgtekemt

anot her. enbodi of th rsL asp 0 pr esent
LOMRY RN 1 ProyiEe %%moae Hiﬁjgj% ﬁa@&& B H ingest pF e first
fig c%ﬁﬁ%ﬁ@éﬂt n%fenﬁ&?wﬁbfeﬁiQ 1§@p§1ﬁf RD% e present

i nvention wherein , R3a and p is 0 such
that G Atcomitg tA ano@elt ¢mlv0d‘ims1nh ctﬁll@é firshespecidefithe present

O b BB s P ESERL
i p§fecsrns proatt ifentib@whifesii Q is Q', R? is R* and p is 0 such that G, J
and A together form GJA".

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein Q is Q' and Q' is (S*):R” and s is 0.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein Q is Q' and Q' is (S*)R?, 87 is C..
salkylene and s is 1.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein Q is Q' and Q' is (§")R?, ¥ is methylene
and s is 1.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein Q is Q' and Q' is (S¥);R?, §¥ is C;.
salkylidene and s is 1.

According to another embodiment of the first aspect of the pfesent
invention are provided compounds according to the first embodiment of the first

aspect of the present invention wherein Q is Q'.



15 aspect of the present invention wherein Qis Q and
Qis (SY)sR3 and s is 0. According to another

werwsuizeht of the first aspect of the presentPCT/US2005/010330
i nvention are provided conpounds according to the
first enbodi ment of the first aspect of the present
invention wherein Qis Qandi@4is (SY),R3, Sy is C1
3allcylene and s is 1. 20 According to another
enbodi nent of the first aspect of the present
invention are provided conmpounds according to the
first efboddimete andtherrpmifodiment of dipelinst asbeetiod the prszant

oo P B P lpuatls 7By o3& S HEPogibabiBrun v
of agpb@ of itieSpresimp BRientddn Wherelr@seQt QR (S RAL s Br0e
provi ded conpounds according to the first enbodi nent

of the Arewdingde paethergimhadimpntos i firshespaet dthepraseat n
5 © ek e B b YRR e o

asppett offthd fresdpe @sention whereint @ dnQaIQL SN RAeH is Cyalkylene

compounds according to the first enbodi ment of the :
fiptsisdp aspect of the present invention wherein Qis

Q W2 5%@Q@g #3205 qﬂqﬁ | 0

anot hergg%g%%ﬁgﬁ?ﬁg{t e |érgtjo QaspérgE &Sg? &t e %Ig%é%t

i ningatticanare peovidedwotdguadingroomids techofidit mgbodinteneof the first

first enbodi nent of the first .a t he prese .
10 | raspRet Db piErat imvepfian wnere Q4 Peld & @fﬁzsﬁ‘ané% Gigalytidene

Acgo disng to another enbodi ment of the first aspect of

the present 5 invention are provided conpounds
accor di Agcdrdinghe ahothet erelrsioaiemtend ttheofirst #mpeéti afshe prasquéct

o 5 L Sl 358, g e
angd ey ofSRPRIdE TR Eﬁvegfioﬁ Weieid Qtis @spect of the present

i nvéntion are provided conpounds according to the

15first edsontidingio apethehembaediment ofthexSysbaspeei ofithepresent

LSR5 R FRIRE o Sebifdo Bl R afth e
enbglitemhe plesé@ndenfioh whsRacq 190" bhe QUIENERS”)R’.

I nvention are provided conpounds according to the
first edweerdingie appthenembpgdiment of the first aspect of the present

invention are provided compounds accofding to the first embodiment of the first
20  aspect of the present invention wherein Q is Q" and Q" is NH(S")R? and s is 0.
According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein Q is Q" and Q" is NH(S"):R?, 8 is C\.
salkylene and s is 1.

25 According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein Q is Q" and Q" is NH(S”);R’, §” is Ci.
jalkylidene and s is 1.

According to another embodiment of the first aspect of the present
30 invention are provided compounds according to the first embodiment of the first

aspect of the present invention wherein Q is Q" and Q" is NHC(0)(S"):R’.



aspect of the present invention wherein Qis Q. 15
Accordi ng to anot her enbodi nent of the first aspect of
wo b@spossent i nvention are provi ded conmpoundsPCT/US2005/010330

according to the first enbodinent of the first aspect

of the present invention wherein Qis Q and Q' is

NH( SY) SR3. According to anothkY- enbodi ment of the

first aspect of the present invention are provided
conpounds accordi ng to the first enbodi ment of the

first ct of the present ntion erein Qis

Q' and ccw ﬁfgwtbﬁeerabﬂﬂh@emsoféhe KL aspeel 94 dhe present
an t
oD DR IR RIpghls A i PR i %lal‘f’?%n%ﬁ??‘% firs
f i agpecterfithapresant imfentitrewhencst Q inQpend Qbﬁs NH@(@D(S%)@R& and s
|nvedwt|on wher ei n le Q and Q' is NH(SY)SR3, S is
aBY-3alkylene and s is 1. 25 According to anot her

5 enbodi NMRREoBng!th AndthéSmBRRREH Fhnd Hidt RpBSQHthe > prosent
i nvention are provided conpounds according to
f i inyentearbaye presidedgfontpends acsordingsiodhe fitst emhedipreas efithe first

o BRRo PREL hygtidh Fef R of B RNEC NSNS & s

engpgguagqgﬁe@ﬁstlglg first aspect of the present 30
i nvention are provided conpounds according to the

f| rst efseddmete apstherpmbqdiment of dlprelinst espeetind the

o AR B B S oo i

an@gplaar ofep@sere vedfiord Wherkin Qtis @3 pEC" &f NHUEOB(E@)?@ s

|nvent|on are rOV|ded compounds according to
Fsrallerlislens isdt the first aspect of the present

| nvent| A S d
ot eGSRl S e QN

f | isentispae pr@ﬁdeﬂ%nmoaﬁMccoﬂdﬁngelbtth@ﬁrsaEmb@dhmbhdeﬁhe first
conpounsaccordn to the first e [

d t of th
15 i papect ofdhrepiesef “’c"ﬁétl?ﬂ whesm Qavah ﬁ‘P‘gQI" @?ﬁﬂ@%@)@ﬁ%@
d ﬁFgm els '@
in Ac:Qcof?x (;}IHE(%OQ% gﬁﬁl er téor?‘%)nc}?jﬂtsoft flils{ﬁ%éfl rse?}g}gss%ctelcts

of invhetiqr &s pruwdleﬂ domp@nndmcawdmgubahe ﬂﬁsdembﬁqhﬂwndsf the first

accord| to the first epbodi spest
o Spfe a Bt ienReroboRs i nd O MHETORR ana
NHG(® (SY) SR3, Sy is

20 According to another embodiment of the first aspect of the present

invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein Q is Q" and Q" is NHC(0)O(S"):R?, §Y is
Ci.salkylene and s is 1.

According to another embodiment of the first aspect of the present

25  invention are provided compounds according to the first embodiment of the first

aspect of the present invention wherein Q is Q" and Q" is NHC(0)O(S”):R?, & is
Ci.salkylidene and s is 1.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first

30  aspect of the present invention wherein Q is Q" and Q" is NHC(O)NH(S”);R>.



Cl 3allcylidene and s is 1. According to another
enbodi nent of the first aspect of the present

WO poosf9i3eh are provi ded conpounds accordi ng t oP€TES2005/010330
first enbodi ment of the first 15 aspect of the
present invention wherein Qis Q and Q' is
NHC( O) O SY) SR3. Accordi ng t o- Hnot her enbodi nent of the
first aspect of the present invention are provided
conmpounds according to the first enbodi nent of the
first aspect of the present invention wherein Qis Q@

and Q' Ascowdinety ansiyismrebagdiaest ofithe frst apepicaf dheipigsent o

angt her enbodi nen .St f . S

oA A PEoIERl o g B kb R RSl P o BFAL fi
fi aplectesiRelpreedit idfentibe whetest Q ia@paad QVfis NEE(P)NHESN.R® and
i nvention erein Qis @ and Q 1s NHC(O Q(SY) SR3, Sy

i sSis® 3allcylene and s is 1. According to another

5 enbodi n%%or(afng;#a%ngtig&sém@ﬁ?ﬁgﬁt dd;ffthé hlest ggp%&ec%}gh%ﬁrgsent

i nventi on are “provi ded conmpoun accordi'ng
fi sfentsibad ipperideddonigoandd acbrdimstoaht fiof ctibedipicas efithe first

| casrest Gins BTG HARRGeIcn Q.5 R de B SN IR 8

en‘%o(gliﬁﬁ er@fantiRgs {1 rst aspect of the present
i nvention are provided conpounds according to the

first edvooidirent apbthehembodiment Eahafpéespeof oftthepresent

10 R epeR S9peios! Shetsindy BesSiss isih 63 sabpdistess g the fist
- 1§sep§€f3%’f; tH!t: Eﬁas&rﬂ iatibg %h@f@HPQiiE@"tan@b"tipg}i];@é@yH(Sy)SRs’ g

aspect e present invention are provi

?oiqﬁwaﬂwlidclmﬂisiglto the first enbodi ment of the
i rst t of th i .on wher ei ' '
and O AR a0 B SR gl TG FRE SRR e bt

anghRafioe A QRbIBEY chpdun@s ddcofding@ o6 fFirfendbo@iniin® SLiMe first
i nvention are provided conpounds agcording to the

15 f i pspeckefiibelpresent infentipe whierest V iaFect of the present

i nventi qn erej n [ ) e
S}' is %ff g_glgrfg tcc:) y ég%r%1 gis %%O%&ggtqf thig]gg%}) %gwggg‘%% er
enpadtiehbreqhovilial Ednsdunds pretding td the fipstesdatiment of the first

aspect of the present invention wherein V is OR* and R* is Cy.galkyl.

According to another embodimént of the first aspect of the present
20  invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein V is NRHR. .
According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein
25 V is -NRHR?) or ORY,

R*is H, Cigalkyl, C;4haloalkyl, (Cl-4a1ky1ene)o_1R4'

R* is Csscycloalkyl, phenyl, adamantyl, quinuclidyl,
azabicyclo[2.2.1Theptyl, azetidinyl, tetrahydrofuranyl,
furanyl, dioxolanyl, thienyl, tetrahydrothienyl, pyrrolyl,

30 pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl,
imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,



10 invention are provi ded conmpounds according to the
first enbodi nent of the first aspect of the present

w0 poosf9izeh wherein Qis Q and Q' is NHC(O NH(BY)/BR305/010330
S is Cl_3alkylidene and s is 1. According to another
enbodi nent of the first aspect of the present
i nvention are provided conpoulids according to the
first enmbodi ment of the first 15 aspect of the
present invention wherein Vis OR4. According to
anot her enbodi rent of the first aspect of the present
i nvention are provkarelylciemiseoivt shigedlpls ioiazobyls eradiazolyl,

1 emoodt et gl R ko ARG gk PR,

i nventi on wherein
According to anot hez@ih)estiaemiyl otridzieyl fpipaidiad psiptragihyl,
the present 20 invention are provided conpounds .
accordi ng to the morRholimgpdinmaspkolao arloxolgnyt; andspect
of the present inyenij ' i St

> According to anot ﬁer% 8 cr)%pﬁéﬁdtsag%dt ﬁghgli(dr?g%&f??pseagtle OoIf
the present inventi ond#feservobstilentscsetspadrfcsn the group

according to the first enbodi t. of the firs aspec

of the present inventi 6ASKYES HaIQSCWnPsCL-ﬁilﬂi’)((:R%gloaﬁwh

OR4: R4 is H Cl1 6allcy, 4 [ cy:

(Cl1 4al kyl ene) 0_1R4' &-ﬁal?‘i"yc%‘?%% ag%%l?’c%'?cy%lﬁﬁl}?%’ C1-

adamant yl , qui nucl i dyl salkgamivios gebdialk@lagnito,](Replkyl)e.oureido,

azetidinyl, tetrahydrof ranlc/ll furanyl, dioxol anyl,
1Othienyl,ttetrahydrothiQH?‘W} BYPBYGI, " 30 pyrrolinyl,

pyrrolidinyl, im gazglhally dBnead0l b barbonyls wherein the carbon
i uni dazol i dinyl, pyrazolyl, pyrazolinyl, .
pyrazolidinyl, WO 2005/0958881Carbus2 cosmembesof the 1ing
oxazol yl, isoxazolyl, thiazol yl,s isothiazolyl,

oxadi azol yl, thi adi azéFrk}%fHet iRaZOI yl, pyranyl,

pyridyl, pyrirtfiagi R lare ecM ieb&dentlPYF,iviieegéin)!' is selected from
triazinyl, piperidinyl, piperazi nIYI ,_horpholino
15t hi omor phol i no or thit grewp aenpisting ef Hs Craalkyls-Geelkstoaet y

SubSt Ittt L1 e, SRS AT By, S g,

hal o, cyano, Cl_4akkidinyl GttrdthakeRtdayl, furanyl, dioxolanyl, thienyl,
tetrahydrothienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl,

20 pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyranyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
piperidinyl, piperazinyl, morpholino, thiomorpholino and
dioxolanyl; and .

25 R! and R? are each optionally and independently
substituted with 1 or 2 of the same or different
substituents selected from the group consisting of
halo, cyano, Cy.4alkyl, Cyshaloalkyl, Ci.4alkoxy,
hydroxy, amino, Cs_;cycloalkyl, Csalkylamino,

30 C\.sdialkylamino, (Ci.salkyl)o.oureido, phenyl and
benzyl;



Cl_4al koxy, hydroxy, am no, C3_7cycloallcyl, Cl1_
3al kyl am no, C 1_3di al kyl am no, (C 1_3al kyl )O 2ur ei do,

wQaQooplessyd and benzyl; R4, optionally contai nSPAT/082085/010330
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carbonyls wherein the carbon atom of said carbonyl is
a menber of the ring structure of R; R and R2 are
each i ndependently L1, whereil®-L1 is selected from 15
the group consisting of H Cl 6allcyl, -Cl.6alkyl ene-
am no(Cl_3al kyl )2, C3_7cycloallcyl, phenyl, adamantyl,
azetidinyl, tetrahydrofuranyl, fur anyl di oxol anyl ,
thienyl, tetrahyRir mdﬁeontlonaﬁy ﬁmblnyibpenﬁymtbb‘mma}n 1or2
pyrrol i di nyl, i mdazol

azol
i mi dazol i di nyl, pyr azo‘f%{’d é“o g h? ¥<ﬂ'§;9n atom of said carbony]

pyrazolidinyl, oxazol yisa thef¥azd? |tb/d hetérBERia dbknprlsmg R'and
i sot hi azol yl, oxadlazolyl, thi adi azol yl, triazolyl,

pyranyl, pyridyl, pyrRm di nyl, pyrazi nyI

Py oy Oy BB M LRRAE o

and R2 are each opti Onﬁhich1&@@tth¢l(é&@§ﬂﬁ§ﬂh&f¢inL2is
substituted with 1 or 2 of the same or different
substituents sel ect ed ErsWOHERS; §F oup consi sting of

hal o, cyano, p
hydr oxy, am nogmgjé%éth ﬁlcylrﬂé%%%é I Thﬂeggya’é%cmd
Cl _3diallcyl am nofon(nQZL 3a| | cyl) 0. 2ureido, phenyl and

benzyl ; WD 2005/ 095383 PCT/ US2005/ 010 nd
R2 optional |y andWhegBEAtRastiinyE e qw.‘/k Péﬂ:rOEdmyF

carbonyl s wherein the ﬁﬁﬁ?ﬁgmgfqu&goﬁﬁh% Hﬁ% c

a member of the heterocycle onpri si ng
wherein L1 is optional pyrazolidemylygrepiiyt, IdIHZEplhEl piperazgeh,
to piperidinyl, morpholino or thiomorpholino;
wherein X is optionally substituted with Y, wherein
Y is dioxolanyl, C,.4alkyl, Ci4alkylamino,
Ci.4dialkylamino, C;.4alkoxy,
Csqeycloalkyl, phenyl, azetidinyl, pyrrolyl,
pyrrolinyl, pyrrolidinyl, pyrrolidinonyl,
imidazolyl, imidazolinyl, imidazolidinyl,
imidazolidinonyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, azepinyl, diazepinyl, pyridyl,
pyrimidinyl, dihydrobenzimidazolonyl,
piperazinyl, piperidinyl, morpholino,
benzothiazolyl, benzisothiazolyl of
thiomorpholino;
and wherein X and Y are
optionally interrupted with Z,
wherein Z is -NHC(O)O-,
-NHC(O)NH-, NC(O)NH,,
-NH-, -C;salkylene-, -



which it is attached by L2, wherein L2 is
Cl. 3al kylene; or RL and R2 together with the nitrogen

wo o00aop3sB3 t hey are attached form X, 10 wher ei PCXUBR05/010330
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azetidinyl, pyrrolinyl, pyrrolidinyl, imdazolinyl,

i m dazol i di nyl, pyrazolinyl, pyrazolidinyl, azepinyl,
di azepi nyl, piperazinyl, pipet9dinyl, norpholino or

t hi onor pholino; wherein X is optionally substituted
with Y, wherein 15 Y is dioxolanyl, Cl_4alkyl,

Cl 4allcylamno, C 1 _4diallcylamno, C 1 4all co%/,
C3_7cycl oal | cyl, phenyl, azetidinyl, selsylgne-NHC(O)O-

pyrrolinyl, pyrrolidinyl, pyrrolidinonyl i m d lyl,
i m dazol i nyl, imdazolidinyl, 20 im d;éz/laf‘ﬁkﬂeg%an%‘%‘?

pyrazolyl, pyrazolinyl, pyrazol iogtigidlly -adepdepyhdently
di azepi nyl, pyridyl, pyrimdinyl, ) .
di hydr obenzi mi dazol onyl, pi perazi nyl Substiveted syl or 2 of the

nor phol i no, benzot hi azol yl, benzi sot hj :
t hi onor pholino; and wherein X and Y g?@%%%ﬂffoeg%tﬁgommems

interrupted with Z, wherein Z is NHCEER&ed from the group
-NHC(O NH, NC(O NH2, 30 -NH, -Cl1_3allcyl ene- V\e
2005/ 095383 PCT/ US2005/ 010330 -19  consistmg of halo, Cy.alkyl,

e 00T LT, i 84Tk,
Ci-salkylene-
amino(C;alkyl),,
(Cysalkyl)g.oureido, phenyl
and benzyl;

X and Y optionally and
mdependently contain 1 or 2
carbonyls wherein the carbon
atom of said carbonyl is a
member of the heterocycles
comprising X and Y;
provided that if X is substituted with Y, and
if X and Y are not interrupted with
Z, then |
X and Y optionally share one carbon
atom and together form a
spirocyclic moiety.
According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein R*isH, Cigalkyl, Cj.shaloalkyl or
(C1_4a1kylene)o-1R4'; RY is Cseycloalkyl, phenyl, adamantyl, quinuclidyl,
azabicyclo[2.2.1]heptyl, azetidinyl, tetrahydrofuranyl, furanyl, dioxolanyl,
thienyl, tetrahydrothienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolyl,
imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, oxazolyl,



5 sane or different substituents selected fromthe
group consisting of halo, Cl 4alkyl, am no,

w@2003ah3893 ami no, - Cl_6al kyl ene 10 am no( Cl_3aP&yiupp5/010330
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(C 1_3al kyl )0_2urei do, phenyl and benzyl; X and Y
optionally and independently contain 1 or 2 15
carbonyl s wherein the carbon28t-om of said carbonyl is
a nmenber of the heterocycles conprising X and Y;
provided that if Xis substituted with'y, and 20 if X
and Y are not interrupted w Z, then X a

opispxaaalyl.yhigrelyk mﬂna@éylbwdwa@tyﬂn thigdiazelyb ttwpbrldtmwl

PR by T 0 AL A RICR BB R

pri@vipheline, anpaissif a6 @ dibxblnyp ahd B * fis oxstionatth eabstirmtd with
of the first aspect of the present .invention wherein
R4l ps2 pf thesamg ok 9}ffer@§ sutpﬁgmggtw]ec@,d from the group con51st1ng of

T

azet. gaﬂl{yﬂathmol €t {(ﬁﬁkﬂaﬁlxﬁnﬂ e(hyjancyl)uﬁtaniylb, pltéingkaﬂcﬂmgnlzyl 30

t Slr ?2?/! @péff}fifng,h%’ gqu(g il ?&odlm / rg glk%dir'ﬁ%gcrt(gf they present

S 4 R B Yy BSOSt

| smpaatcdf yllte, pt'ekanamleython whartini Rizis I IC_salkali Guzbhlphlky! or

Gl fpPnpyatsa ey dadiony) B ypmuctias.

pi %Bic%l%{d.z1HieB%”l,aa§bﬁ¥1tlyl, tetrahydrofuranyl, furanyl, dioxolanyl,
thienyl, tetrahydrothienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolyl,
imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyranyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, piperidinyl, piperazinyl,
morpholino, thiomorpholino or dioxolanyl.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein R*is H, Cisalkyl or (Cl.4a1kylene)o_1R4';
R* is C3cycloalkyl.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein V is NR)R?) and

R! and R? are each independently L', wherein L is selected from
the group consisting of H, C;_salkyl, -Ci.salkylene-
amino(C,salkyl),, Cs.7cycloalkyl, phenyl, azetidinyl,
adamantyl, tetrahydrofuranyl, furanyl, dioxolanyl, thienyl,
tetrahydrothienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyranyl,



nmor phol i no, thionorpholino or dioxolanyl; and R4'" is

optionally substituted with 1 or 2 of the sane or
waledobmyses substituents sel ected fromthe groupCT/US2005/010330

consi sting of 5 halo, cyano, Cl.4al kyl, Cl_4hal oal kyl

Cl1_4al koxy, hydroxy, am no, C3_7cycloallcyl,

Cl_3al kyl am no, C1_3di al kyl amiho, (C

1 3al kyl )0 _2ureido, phenyl and benzyl. According to

anot her enbodi nent of the first aspect of the present

i nvention are provided conpounds according to the
first enbodi ment BYHdHepyrimRiginyhdyyEainggs pyidazigyh deipginyl,

or 10 (C 1 aa) kyPeay By miehii iy had EHCAEH G0 and

phenyl , adamantyl diogulanyic|ardyl ,

azabicyclo[2_2. 1] heptyl, azetidi.nyl, .
t et r ahydr of uBaﬁV‘% R ?%Fté’ﬁﬁ/w,lthm%%HP&?W’lo,WhlPll‘ﬁh@NW‘? attached

5 tetrahydrot hi enyl ;Eo %rolyl, pyrrolinyl, pyrrolidinyl,
i mi dazolyl, imdazolihyl, imdazolidinyl, pyrazolyl,
pyrazolinyl, pyraxbkieih Kyib pzabidand| pyrroliydgyandidinly],

t hi azol yl, isothiazolyl,.oxadiazolyl, .thiadiazolyl,
triazolyl, pyranyl, 15“B£$i%?@§}yi %vi/qzm@pﬁﬁpyrazohr}/yl,

pyrazinyl, pyridazinyl pyfa&bl@gﬁhﬂ}’ﬁzeﬁﬁiyﬂeﬁéz@bfh)jfl, piperazinyl,
pi perazinyl, norpholino, thionorpholino or .
di oxol anyl . Accordi ng ppetidyhemomiobod nedthiopfiorpheino;
first aspect of the present .i.nvent.ion, ar rqvi deq, .

10 compounds accor di ng to“ﬁ’ﬁ%e”??drlgtgue? %‘W&ﬁt‘ga@eﬁ%%
first aspect of the presenyidxawagt i9RalMie Celdk s
H, Cl _6allcyl or (C 1 _4al kyl ene) O?lR ; l@glo R4" {%SS,
C3_7cycl oal kyl . Accordi ng t &savislandeylarhsorl agatidingd, pyeolyl,

first aspect of the present _jin t Ee.p i
conpounds according to the py}rrgltﬁ%gh@g‘&lﬁénﬁrtl,%?ﬁlﬂgn%nyl,
first aspect of the presentmidavsifl, irafdavbiarysimidazoEdinyl,

-N(R1) (R2) and R1 and R2 are ,each,i.ndegendently L1, .
15wherein L1 is selected fromMmEazeliinenybnyrazohd: Birpzesnyl,

of H, Cl_6alkyl, -Cl.6all Cyﬁ’gﬁﬁéﬁimlg%%“ﬁ?ﬁiﬁbm’ pyridyl,

C34cycl oal kyl , phenyl, azet

t et rahydrof uranyl, furanyl, petimxdihgngtihydiobeetiylidazolonyl,
tetrahydrothienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
i mi dazol yl, iinidazol nyl, PHEEYILRPHANYLREEIGIYP,

30 razol i nyl , razol i din d [ :
py yl, py }skpazlogazig{ogi(l’ytﬁzlisggfi% 1¥+

t hi azolyl, isothiazolyl, oxa azol yl,
20triazolyl, pyranyl, WO 2005A6m8ghoRady US2005/ 010330
-2l and wherein X and Y optionally share one
carbon atom and together form a
spirocyclic moiety.
According to another embodiment of the first aspect of the present
25  invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein V is NR")R?) and
R! and R? are each independently L', wherein L' is selected from
the group consisting of H, C.salkyl, or
R! and R? together with the nitrogen to which they are attached
30 form X,

wherein X is piperidinyl or morpholino;



pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl,
triazinyl, piperidinyl, piperazinyl, norpholino,

wao bdoswessghol i no and di oxol anyl; or R and R2 pODEs1965/010330
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with the nitrogen to which they are attached 5 form
X, wherein X is azetidinyl, pyrrolinyl, pyrrolidinyl,

i m dazolinyl, imdazolid nyls2%yrazolinyl,
pyrazolidinyl, azepinyl, diazepinyl, piperazinyl,

pi peridinyl, norpholino or O hionorpholino; 10
wherein X is substituted with Y, wherein Y_.is _ )
di oxol anyl , C1_4al kyl , wheres Xiis sybstituted with . diersin Y is
phenyl , azetidinyl, pyrrolyls [ : e il
pyrrolidinyl, pyrrolidi nonyld,loxo?%{%&%?zlﬁg%//{ l’orplpendmyl,

i m dazol i nyl, imdazolidinylnd #heteii HamdlY dptiaiaill share one
pyrazol yl, pyrazolinyl, pyrazolidinyl, azepinyl,

di azepi nyl, pyridyl, pyrim di ny|c:clrbona’com and together form a

di hydr obenzi m dazol onyl, pi per azhpylyciiPhResil di nyl,
nor phol i no, benzot hi azolyl, benz lsoétyﬁ}laigg)ﬁ{/%, or 20
t hi onor pleodriding; to anottiendrebaiiment il Nrso pepiecnelthy prekart e

one carbon ato nd t oget her for spirocyclic
oSO E o R SOOI e At sopy@rent phe first
aspgrbt Afthd PRs&M: G8RAtor2 WhbRUENTE AN RENR 2 PARMIEEEN R! and R?
conpounds accor di nglto the first enbodiment of the

f i exsteackaindependently hi vheesinhi is selestedi foom dheegroim cansisting of H,
-Né:Rl%%P’I?Z) and R and R2 are each independently L1,

whet 8T WLl is selected from the group consisting of

H  Cl_6alcktdingab affbthanshmbRiitemes B fivk hipebthdT thd preQaRn

to which they are attached 30 form X, wherein Xis
pi peenidomae poyvidask qematounds according to the first embodiment of the first

aspect of the present invention wherein V is -N(R)(R?) and wherein
R! and R* together with the nitro gen to which they are attached
form X,
wherein X is piperidinyl, piperazinyl or morpholino;
wherein X is substituted with Y, wherein Y is
dioxolanyl, phenyl, pyridyl, piperazinyl,
piperidinyl or Cj.4alkyl;
and wherein X and Y optionally share one
carbon atom and together form a
spirocyclic moiety.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein V is -N(R")(R?) and wherein

R! and R*together with the nitrogen to which they are attached
form X,
wherein X is piperidinyl;
wherein X is substituted with Y, wherein Y is

piperidinyl.



WO 2005/ 095383 PCT/ US2005/ 010330 -22 wherein X is
substituted with Y, wherein Y is dioxol anyl,

w@1lebalopzsgs or piperidinyl; and wherein X and YPCT/US2005/010330
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optionally share one carbon atom and together form a

5 spirocyclic noiety. According to another enbodi nent

of the first aspect of the pr&sent invention are

provi ded conpounds according to the first enbodi nent

of the first aspect of the present invention wherein
Vis -N(Rl) (R2) and wherein RL and R2 are each

i ndependerending to angfher enbedimentolds Bist awert aliie resent

gr - |

an S RaGAL BTG Corbboupd acebndify, [Bthe TSR Bt o i
i nugreti dithapesart dwenton eheeiuvids -MECKRA) oGl whertine

first enbodingnt of, the first aspect of. t resent
 nvention whéy &nd tﬂ?ggﬁl—wﬁﬁ)%w?%gﬁatwﬁﬁw RI° affghed
R2 together with the, ®itrogen to which they are
attached 15 form X, wherein X i s piperidinyl,

pi perazi nyl or nomdieodin ¥os monplerlison X i s substituted

with Y, wherein Y is di.oxol I henyl ., ridyl., .
pi perazinyl, piperidi RYFTER %%iﬁ‘ﬁ@?@lwﬁé%ﬁﬁl%ﬂ%?eﬁsn
X and Y optionally share ong, g&ypon atom and toget her
forma spirocyclic noiety. According to another

enbodi méseongding thanpihesemberpment offthe fitst pinssieofithe present
inventj.on are provided ¢ ounds acecordi.ng.tq.th

(1 PEEh b aEReie oo e RIS RIGE Eiy e ofiphe ofthe firs
Pr a0t of thY PRékEAnWAEGE WheMin ¥ is IR ") RRRandwHershter ei n

R and R2 together with the nitrogen to which they are
attached f ommand Rikeseticnwithithe pitieaen 9 wljyich theyereptiacked
IS substituted w tfgnﬁ(x’v\herei nyYis

wherein X is piperidinyl;
wherein X is substituted with Y, wherein Y is
Calkyl.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein V is -N(R')(R?) and wherein

R! and R*together with the nitrogen to which they are attached
form X,
wherein X is piperidinyl;
wherein X is substituted with Y, wherein Y is
dioxolanyl;
and wherein X and Y share one carbon atom and
together form a spirocyclic moiety.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein X and Y are not interrupted with Z.

According to another embodiment of the first aspect of the present

invention are provided compounds according to the first embodiment of the first



30 piperidinyl. WO 2005/095383 PCT/ US2005/ 010330 -23
Accordi ng to anot her enbodi nent of the first aspect of

wo b@spossent i nvention are provi ded conmpoundsPCT/US2005/010330
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according to the first enbodi nent of the first aspect

of the present invention wherein Vis -N(R)(R2) and
wherein R and R2 together wiish-the nitrogen to which
they are attached 5 form X, wherein X is norpholino;
wherein X is substituted wth Y, wherein Y is

Cl-4al kyl . Accordi ng to anot her enbodi nent of the,

f i pepecibepreggut e wagken & apd Yepreinghnigramirdvith €y and X
COMRP Y WarcRE Qb G1dr ahd oobitl P ForfHAAIRIE: ey
firs aspect of the presefit 1nvention erein IS
- N( R1) ( Reyordmg todanothemeribodimentRH thofist hepectvafithe plesent

nitrogen to whi, they are attached., f.orm X, .wherejn
< MO B AT et B AR of G e P CEOrPaaRt of the st
‘émng%%bﬂ'bf\fhé ﬁrfes&%'hﬁ%hﬁbfﬁ wheRAGERY dif’g t o anot her

iment of the first aspect of the present
i nvent i decendmgio endttietenbrdimentdy the fiot akipagt dfdhd¢ present

first enbodi ment of the first ..aspect .of the prese
e asd e ing feSpraidh RRG i s bR RiG B the fist
andspRet $fARGhiRSInt Mlehtib§hBictid RURMR*® 0 Whi ch they are
attached form X, wherein X is piperidinyl; wherein X

i s subs®iceerdag tpjanethyt empediaient of thefirstasprel afiihe pregant

and wherein X a Y share one car t om_and. .
o URERERT Y8 PR ity &XRefiE 20 REL BB gpepg o e firs
angiégeer ofah® pitsdte iMvedfion Wefeid RY ivs paslocpile hdng 1R ARREd

i nvention are provided conpounds according to the

fi Fisgs with §dp fepembsrs fmeachiof said rings, said heterocycle containing one
to five of the same or different heteroatoms selected from the group consisting of

O, N and S.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein R* is a heterocycle having two fused
rings with 5 to 7 members in each of said rings, said heterocycle containing one
to five of the same or different heteroatoms selected from the group consisting of
O, Nand S and said heterocycle optionally containing 1 or 2 carbonyls wherein
the carbon atom of said carbonyl is a member of said fused rings.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein R* is a heterocycle having two fused
rings with 5 to 7 members in each of said rings, said heterocycle containing one
to five of the same or different heteroatoms selected from the group consisting of
O, N and S and said heterocycle optionally containing 1 or 2 carbonyls wherein
the carbon atom of said carbonyl is a member of said fused rings; wherein R* is
optionally substituted with 1 to 3 of the same or different substituents selected
from the group consisting of benzyl, phenyl, ~-O-phenyl, -O-Cj.salkylphenyl, -

Cisalkylene-OC(O)-phenyl, cyano, amino, nitro, halo, C;.3mono-bi-tri-haloalkyl,



aspect of the present invention wherein X and Y are

not interrupted with Z. 30 According to anot her
werwsuizeht of the first aspect of the presentPCT/US2005/010330

i nvention are provided conpounds according to the

first enbodi nent of the first WO 2005/ 095383

PCT/ US2005/ 010330 -24 aspect2df the present invention

wherein X and Y are not interrupted with Z; and X and

Y share one carbon atom and together forma

spirocyclic noiet ccordi pg to _anaqt her enbodipgent. of .
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is optionally substituted wwth 1 to 3 of the sane or
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-0- C1_3al kyl phenyl, - C1. 3al kyl ene-OC( O - phenyl ,
cyano, amno, nitro, halo, Cl.3nono-bi-tri-haloallcyl,
WO 2005/ 095383 PCT/ US2005/ 010330 - 25

Cl_3nonécgirdingito padtber anghadanent of thesfskaspgct of the present

Fef B B 8 e e B e o
E@ I’élﬁeﬁglrbvgntloﬂ\lézlﬁel)iﬁ(ﬂs@ﬁycycloﬂqﬁ( O N(R3") 2,
-N( - S2N(R3')2 and - SO02R3 R3"is H or

-Cl_ 6a| Aégqrdmg t%@@@h@r aapadgment of sy fishaspastas she wesahe
fi fn%nt %Eogfﬁ%td ﬁ?ﬁﬁc}poﬂdﬂltgetﬂt%@gxs%ﬁbgﬂl V ﬁgidthe first

conpou ITs MENnt o
f i ii@%ct ﬁslnmp}tasamt utvleﬁtmr whanin R i@ jcoclosilel; siberdRBR ™ is

d het |l e t to t
ot R DAL DR WHBr S keHorE B 1SN CuPB R MG
naPR O RR ool phuclofhery, X0 pREER: TO-T0 s Ryipheny. -

in @egﬂikﬁma@éﬁ(@)—phm% Gbyazmrpnnmd $utm; halod Cngnbmo-bhm-haloalkyl

first embodi nent f t he f| ct.. of the
|nGéﬁ¥1?lE§’nb\/\Wi’e]Pag?ar1 HoxY G-l XM SPUHH m&é
cont )OL}Q@ 01e (t)fR3t hKy ?@’)Qf @@N%Rﬁ)% SN(RG")@&?)V(RWZ

het e oatorrs se ect ed omth e” group consi St

N R (@RSl - I\S(Rc)ﬁ(@()iﬁl ngOiC(Cb)I\Z(RgM bFT@{]EO
mwgg?@ﬁpd'géﬁ 3{3 {g&ﬁs?]ﬂgt e?(r)cscr:]%/e | Zc?or di ng

t o anot RekoraHRad iRk @ﬁbddﬁﬁeﬁtldfme ﬁﬁp@g botdf thd esent
S

present invention are provided co accordin
t hventien are n?wdqlqﬁeqwnmm@mcmdﬂ@ tot %ﬁ@épmbpdmt 0 the first

present vent| da

et ara PPl ST hrghER T BrakB ERERE sy, -0
di blheNyEnO- @F&ﬁﬂﬁ%ﬁ@ﬁﬁer@@o@@lﬁlﬁﬁyﬁ romthe group
consisting of 0, N and S, optiona containing 1 to 2
car bonyAscorgingrieiapotheremiogditent Oitﬂéﬁm%@f aspgpipidhg presapt

Y
BT Al BT e o LD BBhE o
t hespetas the preskt ﬁrﬁfeﬁt‘ibn s/hbmtn Eﬁf’l Meﬁba&ﬁly&pﬂmﬂerﬁyﬂ Qrhehyie-O-
group consisti qgl enzyl , P -0 _s,.
phenyl, -O-Cj.4alklylene-phenyl, or napthy Wherein R*® is optionally substituted
with 1 to 3 of the same or different substituents selected from the group
consisting of benzyl, phenyl, -O-phenyl, -O-C;salkylphenyl, -C;salkylene-
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hydrobenzimidazolonyl, benzimidazolinyl, dihydro-benzthiazolonyl,
hydrobenzthiazolonyl, benzthiazolyl, dihydrobenzoxazolyl, benzotriazolyl,
dihydrobenzothiophenonyl, hydrobenzothiophenonyl, benzothienyl,
dihydrobenzofuranonyl, hydrobenzofuranonyl, benzofuranyl, benzdioxolanyl,
dihydroindolonyl, hydroindolonyl, indolyl, indolizinyl, isoindolyl, indolinyl,
indazolyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, furanyl, thienyl, pyrrolyl,
pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl,
purinyl, carbazolyl, pyrimidinyl, piperidinyl, triazolopyrimidinyl,
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25 According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein R? is R*® and R* is naphthyl, phenyl-O-
phenyl, or thienyl; optionally substituted as provided in the first embodiment of
the first aspect.
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wherein TY is H, Ciqalkyl, F, CI, Br or nitrile.
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According to another embodiment of the first aspect of the present

invention are provided compounds according to the first embodiment of the first

15  aspect of the present invention wherein R*is R® and R® is azetidinyl, Cj.salkyl,
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Ty 6/ ; or 4H Benzo[1l, 4]oxazin-3-on-7-yl O HN TY O
7 10 wherein Ty is H Cl_4dalkyl, F, d, Br or
nitrile. According to anot her32enbodi nent of the first
aspect of the present invention are provided
conmpounds according to the first enbodi nent of the
first 15 aspect of the present invention wherein R3

i sCridbkenytl GRisalkiysl, alilstdrequinalinoayl, Bydrguinoljgynyl,
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hyH&&Sb‘é&%&i‘a&mﬂ%! benzimidazolinyl, dihydro-benzthiazolonyl,
hydrobenzthiazolonyl, benzthiazolyl, dihydrobenzothiophenonyl,
hydrobenzothiophenonyl, dihydrobenzofuranonyl, hydrobenzofuranonyl,
benzdioxolanyl, dihydrobenzoxazolyl, benzotriazolyl, dihydroindolonyl,
hydroindolonyl, indolizinyl, isoindolyl, indolinyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolinyl,
imidazolidinyl, purinyl, carbazolyl, pyrimidinyl, piperidinyl, piperazinyl or
morpholino; optionally substituted as provided in the first embodiment of the first
aspect.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein R3isR® and R* is
dihydrobenzimidazolonyl, hydrobenzimidazolonyl, benzimidazolinyl, dihydro-
benzthiazolonyl, hydrobenzthiazolonyl, benzthiazolyl,
dihydrobenzothiophenonyl, hydrobenzothiophenonyl, dihydrobenzofuranonyl,
hydrobenzofuranonyl, 1H-indazol-5-yl, benzdioxolanyl, dihydrobenzoxazolyl,
benzotriazolyl, dihydroindolonyl, hydroindolonyl, indolizinyl, isoindolyl,
indolinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, furanyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imidazolinyl, imidazolidinyl, purinyl, carbazolyl, pyrimidinyl,
piperidinyl, piperazinyl or morpholino; optionally substituted as provided in the
first embodiment of the first aspect.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein R3isR® and R* is azetidinyl, C;¢alkyl,
Cy-galkenyl, Cy.¢alkynl, dihydroquinolinonyl, hydroquinolinonyl,
dihydroisoquinolinonyl, hydroisoquinolinonyl, dihydroquinazolinonyl,

hydroquinazolinonyl, quinazolinyl, dihydroquinoxalinonyl, hydroquinoxalinonyl,



qui noxal i nyl, benzi m dazolyl, 1H i ndazol-5-yl,

di hydrobenzi m dazol onyl, 5 hydrobenzi m dazol onyl
whewziopidgnzol i nyl , di hydro-benzt hi azol onyl, PCT/US2005/010330

hydr obenzt hi azol onyl, benzt hi azol yl ,

di hydr obenzot hi ophenonyl, hydrobenzot hi ophenonyl ,

di hydr obenzof ur anonyl , hydr el38rzof ur anonyl ,

benzdi oxol anyl, di hydrobenzoxazol yl, benzotriazolyl,

di hydr oi ndol onyl,  hydroi ndol onyl, indolizinyl,

i soi ndol yl , |ndoI|n I azolyl, pyrazolinyl, 10
pyqlan@iaﬂlaylnwnzlmldamiy lg%swiml;iryl @f;{w@r@ ?rﬁymldazolonyl
pyg@g%' di rﬁ)ﬁdazo'léﬂ%ﬁj @%ﬁgﬁnﬂx&ohnm%gaﬁo ﬁe%&ﬁﬂézoldﬁ#{i: i

pyri pl per azi
M}Rﬁ&idﬂﬂ&iaz@whyp Balhﬂtlﬁazdlibsﬁlliydtcﬁdnmhmplmnlody;l_d in the

first enbodi nent of the aspect. According t
anlmdas@benéwbmhwh qhhyqif@bfn%ogttlalawééxydwﬂvw@’w%@gnt
5 f| epz Hﬁ%lagﬂﬁg%?dﬁpgﬂ%&ggolf 1OBRMRESo ,%?ihﬂkln gaﬂanJlﬂe

aspec present
n;ﬁﬁﬁhidﬁ’fyl \thﬁrﬁilmylﬁﬁpemﬂﬁm mnionﬁhbhmds optionally substituted as
di

dr obenzi nj dazaql onyl benzi m dazol onyl
bePF?V#Pé &%@lerﬂ’i% emlftﬂdﬁﬁﬁ%? eﬁ%ﬂ #PeZol onyl
hydr obe A%9 QIFIM fRERZPHRE first aspect of th t
di hydr o%g%dz}gt | op eneolny hydr obenzortsh?sgg%eono}]eyl?resen

di imydmtninmm pfcm@dco;lompouﬂ@ﬁ a’wdndutmnzm firsheohgdiment of the first
1H-|nda benzdi oxol a rpbenz
10 beRBE BRFIERt NG ATS ROy PR Oy TIGEORD Crbelio
' né96dl1%én5}y 'c2 GAIROAIN @%ﬁﬂk@qulﬁd]ﬁ%hylnM%rdro@Mh@leﬂﬁ 1,,
pyrazol i nyl,” pyrazol i'di nyl, furany yrroly
pydihgéhiompbyinols d;lhydrmgﬂq,umqlmqmzl 1|h qumazohnonyl

p P‘ib%cﬁ‘fzoglflh%lo YlBlii}ﬂ,eC:{l\élI}? Q}pylc ? rhp{@l}z %H%ﬁoﬁ%lg%ngwg%%éil1|‘noxa1inony1,

SuBsinbkaHngt besziRi@vbBEbehidibXdanyd Mdihydrebereokndlyipnt of
the first aspect. According to another enbodi nent

f
15 ¢ hberfzotrsatzobzé@é@{dr@ndwlnéylph)é&ewﬂolonm sHringazokdeyl, mdohzmyl

provi r t

of 2P0 AT R REGE PlidSoltdL il FEIRCE BRI,
R3pie&iaty 1 aigroRidnyl, Srr@d’ﬁbludylnmhdazﬁhdﬁ@l | ;yinyl, carbazolyl,
C2_6al | cenyl, C2.6al]cynl, dihydro U|noI|no}yI

hy Byiaaising] pinerdinyl, Bmewwa%mg@&eﬂw qmsﬂ%lp substituted as

hygfo%dseﬁqﬁ' %ﬂsPWAdlmQhMﬁ{%k F@%@ﬂ i nonyl,

ro U|nazo I non ur nazol I’ ny

20 dl hydr oQN¢tmditry th raﬁmiabl; ethiyattimguii afdhafitshaspgtt, of Wi present
gg%gf/e}%?gggrg |p§q>cx:/-¥/ USZq%i?RSf{élgéqo gc%ggﬂmg t% e Iﬁ?s € lboa]l){nent of the first

di QydeoHane bitsdfzRlea¥h wherein R*is R*® and R® is benzdioxolanyl,
dihydrobenzoxazolyl, benzotriazolyl, purinyl, carbazolyl; optionally substituted

as provided in the first embodiment of the first aspect.

25 According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein R?is R*® and R* is dihydrobenzoxazolyl,
benzotriazolyl, indolyl, halonitrophenyl, halopyrimidinyl, halopurinyl, Cy.salkyl-
nitroaminopytimidinyl, triazolopyrimidinyl, pyridyl, 1H-indazol-5-yl, phenyl or

30 benzdioxolanyl.



hydr obenzi m dazol onyl, benzi m dazol i nyl,

di hydr o- benzt hi azol onyl, hydrobenzt hi azol onyl,
wheewzodizsxrol yl , di hydrobenzot hi ophenonyl , PCT/US2005/010330

hydr obenzot hi ophenonyl , di hydr obenzof ur anonyl

hydr obenzof uranonyl, 5 benzdi oxol anyl ,

di hydr obenzoxazol yl, benzotri3kel yl, purinyl,

carbazolyl, pyrimdnlyl, piperidinyl, piperazinyl or

nmor phol i no; optionally substituted as provided in the

first enbodi ment of the first aspect. According to
anot her Asperdingta gnotber empeodimenitof iy st aspect Hfdhqprssentt

' n?ngft%ﬂé r%garg Ip?oxﬁ«?e%vdf glﬁﬁ)uﬁ? ! S#Mi%%ctg gstt e ¢ ?lﬁ{elﬁ? of the first

pr aspreel ofl thy prebém tnvshiseivherdh Q3RBbamhékes sakl compounds have
azeti di nyl, Cl 6al kyI C2_6al kenyl, C2_6al kynl,
di ﬁ%'éll?s@&ﬁ? ) figheatipn o ﬁﬁ/dr oqui nol i nonyI

5 di hydr oixgoqu b'aH@tﬂ%ﬁl emlﬁ&é%ﬁgﬁtsﬁqﬂé ARt %%%ydf’the present

dlhydrqu|na I nony roqui nazol'i

quinvaztddr ary Ipxoxdcﬂdalwdmmmundmacabmmw the ﬁrst embodnnent of the first
noxa , zim da

hydr oqui noxal i non
beﬁsi’&gtd#g %ppsppent &%/WH?%WE?F?B& 7% qm ‘g( erein sat compounds have
be%glgsrom%%ﬁﬁﬁurgiogy&@m ndol onyl , hydr oi ndol onyl,

| H1 ndazo , Indolizinyl, isoindolyl, indolinyl,
pyr azol Wceondingze @hothgd qmlpxyhlazmﬂ ofdhenﬁfst asfpectmfyhe; present

o P R g AT B R o e

Pi REebic iyl re@éx@%{@ﬁtlmm%lﬂr@ﬁm@ i bR éa‘i’d‘%ﬂn)founds
substi t ut ed as provid in the first enbodi nment

thhaW:mxﬁ%©@®numﬁg®©h@@oﬁRdlng to anot her enbodlnent

of the first.aspect,. of the resen vent i are

or ovi ded® 8‘2{%‘&}&% ther 35?16(? IS‘ ]I%]eeﬁ]fs???tec (ﬁg]& PIEEGTE

of idvieetidr 4rs ﬁaro@@d@lﬁﬁn@ﬁn&%c@f@ﬁgﬁﬁtﬂlé FiYs? BibOAYYAE HEMhS first
R3is Rb and R b is benzdi oxol any

15 di pspeeiondhe Breastts iyentiorewherern Qs ) pnd plieierysaid compounds
ca I | stituted as provided in the
flﬁg‘%za% S%lu%ogotn?g?l tﬁngfigr st aspect. 25 According to

anot her Aesrdihignenhothér drhilsodimestofalspaat a@fecﬁdfeh 1%§@11t1t
i nvention are provided conpounds according to
f i P%’ané?ﬁo% iPRfdedgtomnounds egprdingsiodhe fisy embedlmeél& ghthe first

di %%r 5&1’( th}gﬁu&gwﬁé@maﬂ%n@nhc\ ;égach d1OI yl

0 enz xazolyl, enzotri azol
20 hal oni t Acpdrding to ahaﬂlapgtnboﬁlmem)df,thd'lﬁi_so@spectmﬂthe present

531/ Frgfg{}ql%n a]_rﬂ?)}r%\/g orr]rg)%ﬁl sm%ﬂgil g TgtrtL!c %%s% Ieo %géllrlarre]ng Iop t¥1|e first
bepgfitOsah@psent NRADOPHHSRASS i£ET/ US2005/ 010330 - 34

According to another embodiment of the first aspect of the present

invention are provided compounds according to the first embodiment of the first
25  aspect of the present invention wherein A is C.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein A is CH.

According to another embodiment of the first aspect of the present

30 invention are provided compounds according to the first embodiment of the first

aspect of the present invention wherein A is N.



Accordi ng to another enbodi ment of the first aspect of
the present invention are provi ded conpounds

W@ewsioi3sy to the first enbodi nent of the firsPCT/ESPEH010330

10

of the present invention wherein Qis Q and wherein
sai d conmpounds have an absolute configuration of R 5
Accordi ng to another enbodi ne3t- of the first aspect of
the present invention are provided conmpounds
according to the first enbodi nent of the first aspect
of the present invention wherein Qis Q and wherein
sai d coAweudig thavethenembaskimeniiof tawofirst gvesalt ofdhe presat
AceQr di. ther e ' . [ ct..aof
t PR e Bi RS RO BB g B e BhaRIAT 6t s
acagect dfghé prebdift itvehfibn efibedi PiyiN. of the first aspect
of the present invention wherei ' and wherein

| nQis Q'
sai d comgeRrdig topagBensmbasimr ol thotirst gipest ofdhe presqt
AC Rk SWark %r&ﬁ@éd%nﬁ%@gé&g%n%ﬂco c}hg Bt 'eﬁl%gdi?r?e?l? 6k fﬁrst
the present* 1 nvention are provided conpounds
acagpecdi afghd prebdie idvention edbedi Ben€Hof the first 15
aspect qf the present inveption erein Qis, Q and
wher ei nAS&PdEIRZBAHEECM @e%wféﬁ%éxsaﬁ%?eefoqﬁthgwmmon
of - . . .
s Bop AL D C L AIRE RORAM (AL LY chilqmhdi b the firs
c ongpeoinafshapesemd imgntion tvherefri Est Cenbodi nent of the

b P ; o e e
' are eAERoTAINg) aHp el HAY G R B BRSOk B
t henvkhiiSf ard PRRAEe ot BRIy @c%@ﬂﬁn% iﬁgﬁf@ Bidt @MbBABNent of the first

provi ded cofpounds according to i rst enbodi nent

of aspeet dfithspresend panentiof whersirpsaéd eompiunde nxliibit aptescebed

as et o SRR P thec e SO heRTHe provi ced

- conpounggcadn tdiangthtPerhbedifkAtSdf tRERRUheFROE ofthe pRRSent
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first 25 aspect of the present invention wherein Ais
C. inxesbemin greddehemppmundnensardiagito toe fitr smbodispens ghbetlirst

of _th I, i ke vi.de .

e b5 58 B RKGLbA SN0l S PRBYA S

of hédath PCERPWindMgeIT4, onledhdbgil00 AM.s CH According to
anot her enbodi ment of the first aspect of the present

30 i nverereing e appler eabrdimaprfibs et ageas ¢fghe Bropeis
Fi -Erﬁle?ﬁ@%mk?@ﬂ&eé’ém{@%ﬁ&é SRbrdiRSRESE £i0d hibS e §Pthe first

I nvent1 on erein A
aspect of the present invention wherein said compounds exhibit as described

herein a CGRP Binding ICsq of less than 1000 nM.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein p is 1; and G, J and E together form A* or
A,

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein p is 1; and G, J and E together form A*,

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first

aspect of the present invention wherein p is 1; and G, J and E together form A”.



WD 2005/ 095383 PCT/ US2005/ 010330 -35 According to
anot her enbodi nent of the first aspect of the present

WO poosf9i3eh are provi ded conpounds accordi ng t oP€TES2005/010330
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first enbodi ment of the first aspect of the present
i nvention wherein Eis N According to another
enbodi ment of the first aspeci6é-of the present 5

i nvention are provi ded conpounds according to the
first enbodiment of the first aspect of the present
invention wherein E is CH According to another

enbodi mkeorgmetinangthersembpsdiment afthe fist ppegtethe present
:C F‘}‘@?Méo%arg P?ovﬁ’#e%ﬂoﬂﬁ%uﬁ?%%?%&t%%ﬁ? ﬁ{j# @I?Jﬁbfﬁrﬁe%? of tthe first

| Nyt amhepresadit veniicn Whekth Atsar fﬁseﬁﬂldtaoémﬂﬁ Iheefing two
enbodi nent -of the first aspect of the present

i nitsed Fiags with 53p dvnerakere Bhensh R seid Eiass, éﬁwéwfeéome containing
fi

| ol TR M el hbron AR AElechil fRe YRASAT
hec@isistiag CERPNBindd ; agd behéhablfy doﬁ’&mmg] aor 2@arbbhyls wherein the
According to, an er rrbodl nt of e f| rst a ect of

t heAtpPRaRAY ofpgiq %@l&w‘fw IEP@ i

accor di ig. & ?ns ahbthst erﬁﬁmﬁgbﬁ%ftth@ﬁrﬁ eét' Jﬁﬁe p@%@c’t

of the present I nvention wherein salid conpounds

ex hiveitioraare gestdddrmdponadeicsorli@IRRh&firsd emyodiBkt of the first

less th 100 nM_ Accor di ano nbodi nent. o

{ hEPeP BT e VP LA & % N By BAving two

pr AL 8l o S RIRBUD FInARGAE H 3h 100 5418 Binks, 'sid 1RAROG)EMntaining
of the frrst 20 aspect of the present invention

wheneiorfosndfithe sampo andigfersuh hetetoatpmsdetesteid deain Her gowp a

CGRP_Bi ndi | ess than 1000 nM According to
anSYRAHD gﬁﬁg)d#\%’%téaof the first aspect of the present

i nvent i aRcaiithgb AMbtHEteRBSmMERAST tRE fift 8 fpaat dfahé pRsent
first enbodiment of the first aspect of the present

i niasniierargiperadad q&mrsmmds agearding B thedrst cpbgdimpea of Hefirst
'fAi ?%ect oztglhe Pre%n%? 'nﬁgn Wﬁe ﬂlokhgr ]?Ig?d)lgét&% cl@ﬂa\éﬁ]e%two

aspec e present 1 nvention are provi
conped B@lgs with Grtd iTngerhbert heedchrof taie MpQgli sﬁiﬁﬂﬁet@ﬁcﬁchﬁcontammg
first aspect of the_present invention wherein s 1;

an@neo puppithesarae et fidierand pefematomseselpctadfgom &h%remer
embodi R ef N A § hASHnARREAY is bR PHRR PRENYL.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein A* is a fused heterocycle described
herein.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein A’ is a 4 to 6 membered heterocycle
containing one to three heteroatoms selected from the group consisting of O, N
and S; and optionally containing 1 to 2 carbonyls, wherein the carbon atom of
said carbonyl is a member of said 4 to 6 membered heterocycle.

According to another embodiment of the first aspect of the present

invention are provided compounds according to the first embodiment of the first



30 invention are provi ded conpounds according to the
first enbodi nent of the first aspect of the present

w0 pws93i38h wherein p is 1; and G J and E t ogertiBUSI005/0m0330
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A3'. WD 2005/ 095383 PCT/ US2005/ 010330 -36 According
to anot her enbodi nent of the first aspect of the
present invention are provid¥d conpounds according to
the first enbodi ment of the first aspect of the
present invention wherein A" is a fused heterocycle

having two fused rings wwth 5 to 7 nenbers in each of
s aftPet ¢fdae Presen INSPUPH BRIl R0kt i hErembered betsreayale

of c&ﬁﬁn@%’r@e% ied ﬁcg&ggfoﬁﬁgsgfgeg;amﬁ t@gr% gq%rsf‘ysﬁﬁg%f 8en

group sting o and o
comdbning 1 or 2 carbonyls wherein the carbon atom

f said,carhonyl is.a mber of said fused
Pt o ocCTETTRIR 8h A FPReP G L 50 PR AL oA Prepat
fi rREn@sPae br&ﬁdéd%nﬁfoﬁﬁ&’é’ﬁccoﬂdﬁi’%ﬁcgg grﬁgﬁbeﬁi@é?ﬁgﬁthe first

conpounds according to the first e Iment o
f i aspect df0heapesat invkntitrewhereieh? isiari/oni membeted hefenocAtle

S TR RGO BB BB B Moo

C O BS nABptiendlyt @ntaMhg o LRELDAYR, Wher@in/the E&Bbn atom of
het eroat ons selected fromthe group consisting of O

N egid cgbomddon gember of wirb# Hed membseidiisieroeycle; laed fribexstin AY is
asaﬁgﬁu@§y&958$%85ent 15 invention are provided

conpounds acc I’ng to the first enbodi nent of the

first Aspadingab ahbtBeingsRihehtvrend fiRnaspberdFithe gﬁésénﬁ a
fused heterocycle having two fused rings with to 7
neyeRtion e prividedicosyiognds asgerdingiodhe Bsé pabgdiment of the first
co L hey i fferen

et peeifat pRRG HRehfull il ST alnbeltRBlergevge

N desdritedngeinherein A" is substituted with phenyl. 20

According tq. another enbodjnment of the first aspect of
the pr e S&srding o anet grenapadiperhaf desdiisbampecimd he present

aCHQEAE Hark grc;vlikfedféohﬁyﬁjuﬁﬁ%l&]%% t&,qfle hife e{n%(ﬁgmentagfptﬁg First
of the present 1 nvention erei IS a fuse
hetspedef theprssit iviertion Waereinnp 1948 swrhdthaigG tind Anwtdaelt attached

S O T RN T BT
fi 634 s RAERREbAERINGOA ahdHhbieliSE, T RRPRGDgheraREGRACR]RA",

i nvention wherein Ay is a 4 to 6 nenbereé eterocycle
cont ai nAagprding to enetherambvaimentalf tesfistispetted tha masenhe

ar %%Qntfo%nasrie IS)}'oivri](%docfom%oulll\lds according to the first embodiment of the first
aspect of the present invention wherein p is 0 such that G and J are each attached
to A, then G, J and A together form a spirocyclic ring system with said rings of
said system containing A and wherein G, J and A together are GJA'.

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein p is O such that G and J are each attached
to A, then G, J and A together form a spirocyclic ring system with said rings of
said system containing A and wherein G, J and A together are GJA".

According to another embodiment of the first aspect of the present

invention are provided compounds according to the first embodiment of the first



and S; and optionally containing 1 to 2 carbonyls,
wherein the carbon atom of said carbonyl is a nenber

woboosaiisxl to 6 nmenbered heterocycle. 30 AccorPBCNyS1005/010330
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anot her enbodi nent of the first aspect of the present

i nvention are provided conpounds according to the

first enbodi nent of the first38¥ 2005/ 095383

PCT/ US2005/ 010330 -37 aspect of the present invention
wherein A3'" is a 4 to 6 nenbered heterocycle

contai ning one to three heteroatons selected fromthe

gr BWECcf RS Biesen imfention Nhergiy pgs 0 Apevibat (g d aggesch aftached
e [ e

iy (e, T ant Atobh ! roRR RS BlraBoll: MR B pid ings of
fipsd Sﬁslmndblﬂmnﬁng)A anbfevlkerais G, J asppAcbgehertdre GIAESRINGIA' is
inyention wherein A" is a 4 to 6 menbered heterocycle
cofitai ning one to three heteroatons selected fromthe
group carsAidong aﬁf)thglb rﬁbo&ﬁﬂgnt%f tﬁ@ﬂrs@ﬁs@:’e@ﬂﬁ*tﬂé’ resent
containing 1 to carbonyls, wherein ¢ar bon® at om

of investiah @ra Ipbcmin(j{dd qosn;munmamordaﬂg todhel fisst emb6dimembef thd first
het er o

nesr S R B Sh SRR B SRR Gen Hara fick fliached

aspeg!theh G DandneRgether folid %@bh@&cﬁ& inl grs%’ibﬂe&glth said rlngs of
conpounds according to the first embodi ment of

f i said sysiarpeontaiming Aeng méstain G, haehi togethtrare GﬂAJAa;nd GIAl is
9 6 nenbered heterocycle described herein. 15
Accordi ng to another enbodi ment of the first aspect of

the pr eaepérdingty @RbthererAbRliMEMOTHRIiEORRPRUNSShe present
according to the first enbodi nent of the first = aspect

of inveetiqer &s @ravidesdcommpovndsrspwsing to the figst smbhdinteat oGhe first
i ogs&%ﬁta({f‘?]?eeﬁ%gen%ﬁ\%ﬁﬁ&gwpgr%uﬁp ﬁ§ Bgucs}}c%h rrgl ﬁJ are e&wh attached

ma spirocyclrcr
ri nos, thén Gsdiagdd 2yspetheclofih ai spirﬂ@cﬁc aang s%t@ﬂh&zl/lth §aid dings of
and A together are GJA" or GJA'. 20 Accordin
andhith systanisertpining Agnd wherein ] and Adegether arp &Jﬁr eRGA" is
i nyention are provided conpounds according to the
first enmbodi nent of the first aspect of the present
i nvent i dlecoriigab angheserfb®li@bnttdialic fGsampedt cﬁ‘rﬂ@ praﬁdmt
attached to A, . then G and A to et her for
s p#%l&tm g pfquaféeds%wﬁnda Ao oths, gt gmbodigicat of the firs

SY&& 5‘9 eE‘én@ %\?ﬂﬁ&gwﬂ’a‘éfn 5 @’suclngotﬂgthneAH fet %Efé attached

are Accor ng to ano her e
fitsh, ﬂism)@cﬂ and At togetherefoanta spirocyclic ring system with said rings of

said system containing A and wherein G, J and A together are GJA" and GJA" is
A

According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein p is 0 such that G and T are each attached
to A, then G, J and A together form a spirocyclic ring system Wiﬂ1 said rings of
said system containing A and wherein G, J and A together are form a heterocycle
selected from the group consisting of imidazolinonyl, imidazolidinonyl,
dihydroquinolinonyl, dihydroisoquinolinonyl, dihydroquinazolinonyl,
dihydroquinoxalinonyl, dihydrobenzoxazinyl, hydrobenzoxazinyl,
dihydrobenzoxazinonyl, dihydrobenzimidazolonyl, dihydrobenzimidazolyl,



i nvention are provided conpounds according to the
first enbodi nent of the first aspect of the present
WO pws9izen wherein p is 0 such that G and J arBCEHES1905/010330

attached to A then G J and A together forma
spirocyclic ring systemwith said rings of said

system contai ning A and where3h-G J and A toget her

are GJA". 30 According to another enbodi nent of the

first aspect of the present invention are provided

compounds according to the first enbodi ment of the
£ 1 Py dhonatuobs3h B inzttspl L ctasobgo hispbeonst,

t ha. . : e o
ar SHRERRER N, ARy QBRIElOR R il iy G NR, r2Raty
a ppirologyglyrolidinyy isydzehnylj infidsailidinyl, ndseridinylSgpetazinyl and
syst em cont aj ni hg and wherein G and. A toget her
ar @@Q?mahﬁh@%&' Sa@shet%{@‘?y %&&@8%4”3@%86”&%%@} 81-4311?‘/1»
e ' f i t

G e DRl e A8RPhony, furany

f i pgtrolslyipyctohimyls pyafolidieylf inridazolydsipedazobiyl, heidpraiiml,
i nventi.on wher ei i s.0.such that G and J are. each
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20  pyrrolinyl, pyrrolidinyl, imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl and
morpholino; wherein said heterocycle is optionally substituted with C,_salkyl,
Cj.4alkoxy, Cj.shaloalkyl, cyano, Cs.scycloalkyl, phenyl, halophenyl, furanyl,
pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridyl, pyrimidinyl, piperidinyl,
piperazinyl or morpholino.

25 According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein p is 0 such that G and J are each attached
to A, then G, J and A together form a spirocyclic ring system with said rings of
said system containing A and wherein G, J and A together are form a heterocycle

30  selected from the group consisting of imidazolinonyl, imidazolidinonyl,

dihydroquinolinonyl, dihydroisoquinolinonyl, dihydroquinazolinonyl,
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According to another embodiment of the first aspect of the present
invention are provided compounds according to the first embodiment of the first
aspect of the present invention wherein p is 0 such that G and J are each attached

to A, then G, J and A together form a spirocyclic ring system with said rings of
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t he spec rese
obstructive pulmonary disease including asthma. See (a) Calcitonin Receptor-

Like Receptor Is Expressed on Gastrointestinal Immune Cells. Hagner, Stefanie;
Knauer, Jens; Haberberger, Rainer; Goeke, Burkhard; Voigt, Karlheinz;
McGregor, Gerard Patrick. Institute of Physiology, Philipps University,
Marburg, Germany. Digestion (2002), 66(4), 197-203; (b) Protective effects of
calcitonin gene-related peptide-mediated evodiamine on guinea-pig cardiac
anaphylaxis. Rang, Wei-Qing; Du, Yan-Hua; Hu, Chang-Ping; Ye, Feng; Tan,
Gui-Shan; Deng, Han-Wu; Li, Yuan-Jian. School of Pharmaceutical Sciences,
Department of Pharmacology, Central South University, Xiang-Ya Road 88,

Changsha, Hunan, Naunyn-Schmiedeberg's Archives of Pharmacology (2003),
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According to various enbodi ments of a fourth aspec of
20t hey lweweﬁppaﬂmwé of Pediatiicd ngsmelogy and dmpwmplognidsivisgion of

th %lfgz Sﬁesearcﬂvl-el Ot ¥t ln%(r:stﬁ%cb erlin r@Berﬂn Germany. Pulmonary

Pharmacology & Therapeutics (2003), 16(3), 121-130; and (g) Pharmacological
targets for the inhibition of neurogenic inflammation. Helyes, Zsuzsanna; Pinter,
Erika; Nemeth, Jozsef; Szolcsanyi, Janos. Department of Pharmacology and

25  Pharmacotherapy, Faculty of Medicine, University of Pecs, Pecs, Hung. Current
Medicinal Chemistry: Anti-Inflammatory & Anti-Allergy Agents (2003), 2(2),
191-218 all incorporated by reference herein.

According to various embodiments of a fifth aspect of the present

invention are provided combinations of the compounds of the present invention

30  with one or more agents selected from the group consisting of COX-2 inhibitors,
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If a substitutent is named generically, then any and all species of that
genus comprise that aspect of the invention. For example, a substituent
25  generically named as “pyrrolonyl” (the radical of “pyrrolone”, a pyrrole having a
carbonyl) includes pyrrol-2-onyls wherein the carbonyl is adjacent to the nitrogen
and pyrrol-3-onyls wherein the carbonyl and nitrogen have an intervening
methylene. '
Similarly, the present invention comprises that a substituent may be
30 attached at any and all suitable points of attachement on said substituent unless

otherwise specified.
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| ocatipn. 15 As used herein, "heterocyclic" or
th; cle*zincludes cyclic noieties

It should be understood that the alternating double bond designations in
the six-membered ring of the 5,6-membered fused structure represented in

Formula (I) are relative and represent the delocalized 7 orbital electrons of said

ring.

As used herein, “aryl” or “ar-” includes phenyl or napthyl.

As used herein, “heterocyclic” or “heterocyclo” includes both heteroaryl
and heteroalicyclic.

As used herein, “halo” or “halogen” includes fluoro, chloro, bromo and
iodo and further means one or more of the same or different halogens may be

substituted on a respective moiety.
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Pr @uiaios OURP-feRbbeehth@ni¥ds)10 shoul d reflect that of
the enmbodi ment fromwhich it depends. If a variable is

quant i f ¥edisedl herein, VaBBE-1s¢epseragonishdncladesamy campaend, pgptide
sal I :

e SR R B el O R FP S Sl O

| . ecepi nitkieddiEvARadilat@n particularly by example 'CGRP or BCGRP; other

20  members of the calcitonin family, e.g, adrenomedullin; N-terminal CGRP
fragments, e.g, CGRP(1-12) CGRP(1-15) and CGRP(1-22); C-terminal amide
(NH2) versions of CGRP e.g.,, CGRP(1-8+NH2), CGRP(1-13+NH2) or CGRP(1-
14+NH2); and non-naturally occurring CGRP analogues e.g.,

[Ala! yz(CHéNH)CysZ]hCGRP which contains a pseudopeptide bond between

25  Ala! and Cys®. See Maggi CA, Rovero P, Giuliani S, Evangelista S, Regoli D,
Meli A. Biological activity of N-terminal fragments of calcitonin gene-related
peptide. Eur J Pharmacol. 1990 Apr 10;179(1-2):217-9; Qing X, Wimalawansa
SJ, Keith IM. Specific N-terminal CGRP fragments mitigate chronic hypoxic
pulmonary hypertension in rats. Regul Pept. 2003 Jan 31;110(2):93-9; and

30 Dennis T, Fournier A, St Pierre S, Quirion R. Structure-activity profile of

calcitonin gene-related peptide in peripheral and brain tissues. Evidence for



two hydrogen atons renoved from said al kane (said

hydr ogen renoved fromtwo 15 different carbon atons
wob@s/0%883 al kane contains nore than one car boPCHUS20)5/010330

e.g., -CH2CH2CH2-. As used herein, "al kylidene" neans

an al kane having two hydrogen atons renoved from one

carbon atomin said al kane, &: , H 20 It should be

understood that the alternating doubl e bond

designations in the six-nenbered ring of t he

5, 6- nenber ed fuse struc rmul a
( | JeCERer PftRlicdy: mlaﬁﬁiéar# SRRt @éﬁ%r%
orlﬂicbﬁJoreﬁ!:@%f FF93n&net@hd ring. As used herein,

aryl™ or "ar-" includes phenyl or napthyl. 25 As used

herei n, Thhemapmmdslmf this mweﬂtl'mtreasocrgieﬂ ig'the focinedes bot h
het roaryl. and he oa d her
biffagionfy BendRiable iRl e ohrshlin Ry SRR R st wih
51 O%rga% A<t SUBH aHB Sk aftipfe, ‘h@/dﬂé@ﬁl%n@facfd%d%ﬁlfﬁn@ﬁmd and
di fferent halogens may be substituted on a respective
rmwethwrgam b6y b B3der PEMIUS2008) Bid 3Fcic acidsmetianssylfonic

2P RS R RR R & B Y e S AClng % PR g
or c&hp@ir@lb of @higinRestion dontasn hl@adl@mlgi*d.gf $ﬁ63&€th§ Eﬂiu tﬂ‘i@/ exist

present i nvention may include any and all p035|

st eﬁé\eu el &l <alg@6¥?é§¢1'fsc§ui3hs@ﬁar@1§xa@iplﬁsﬁ@P@éfi@@irﬁék gnd a
ki %31{1}? Lot ggtsosﬁlﬁzh 8?' Pﬂl% 2 o n%lsj'érélgsalt and

6ES, o]
par CU| ar’ descri | ON sSpeciTl es O

hea ealmum Jalp 44d salmmoﬂgbmb bhdes sed zlﬂs ar eRrtldlenmonivAMalthnd
is tryptophan (Ml ee et JBi ol Chem 2002, . 277,
149031eH)n¢ ??éb ripdhegasg 069 Subletgéalefﬁeeulﬁe%a sRccharin slicpr

h d
B T B A

unmagtibkihgdjatelapatonerydfatedver si ng or att enuatl ng

CGRP-r e tor mnedj d vasodil ation
15 carP-re ﬁggewmﬁfﬁ 33 i nggﬁtlown&&@&nﬁ@ﬁgr%i in spcly oral dosage
CORALRY tatl &S| P8 TesABYhIRAN el RBP Sl sBBn& release or timed

release formulations), pills, powders, granules, elixirs, tinctures, suspensions,

10 €

syrups and emulsions. The compounds of this invention may also be
administered intravenously, intraperitoneally, subcutaneously, or intramuscularly,
20  all using dosage forms well known to those skilled in the pharmaceutical arts.
The compounds can be administered alone, but generally will be administered
with a pharmaceutical carrier selected upon the basis of the chosen route of
administration and standard pharmaceutical practice. Compounds of this
invention can also be administered in intranasal form by topical use of suitable
25  intranasal vehicles, or by transdermal routes, using transdermal skin patches.
When compounds of this invention are administered transdermally the dosage
will be continuous throughout the dosage regimen.
While dosing from 0.01 mg/kg to 30 mg/kg is envisaged for compounds
of the present invention, the dosage and dosage regimen and scheduling of a
30 compounds of the present invention must in each case be carefully adjusted,

utilizing sound professional judgment and considering the age, weight and



pepti de fragnment (nodified or unnodified) being tested
to determne if it is 15 capable of reversing or

w@raosnesssd ng CGRP-receptor nedi at ed vasodi | at i PET/US2005/010330
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(e.g., putative CCRP-r ecept or antagoni sts). As used
herei n, "CGRP-receptor agonist” includes any conpound,
peptide or peptide fragnent-4/nodified or unnodified)
capabl e of inducing CGRP- receptor nediated
vasodi | ation particularly by exanple aCGRP or J3CGRP;
ot her 20 nenbers of the calcitqonin famly

adiondisionaiitihg secipignt.dheioyin ofEdrpnistatignand;the n@ugf and extent of
?@g)(ﬂs\eléesr%gofg%gé gfnjca%R r@%e GoR éﬁ;&gﬁﬂl cEﬁa_itza)@tfiJQ, Rak pRARHR to
CGEE@ﬁw&BﬂNHﬁwmmcdﬁﬁﬁmdsm3¢wmu®maﬁamﬁnmbwhmhwﬂﬂqkmyme
occ apal o

yrg éqmt? is} et DA ﬁ%%t%ﬁm&d@b%rﬁ gide effects.
bond between 25 Ala' and Cyst. See Maggi CA, Rovero

P, Guliani S, Evangelista S, Regoli D, Meli A

Bi ol ogi caI act i vi ty of N-S¥NFEESISf r agnent s of

cal C|to at ed tlde r J. Phar

1990 Ap ﬁf) RrospRt V ngmteamﬁ?acor@&g to the

Keddnlral Mheﬁﬁ@ 9tévl&dl‘tret@w nvaﬁhbt videa aiBRsshdthd b&lak Qe
chroni c hypoxic pulnmonary hypertension in rats. Regul

Pe(bf[ﬁneQ m@g:cggianngltm@lqezc}lesggptg)n A rv@npoumdsnafitee gbove Formula
F A .St Pi [
D ?Lﬁ:}rlgﬁlsg)rﬂbeﬁWmS gp%(:lﬁ%(% ?lr“]he’gce ity ?a?ﬁge §}66€r§t Hvel%‘ﬁgﬁ trﬁ Y

Peprepdied atcoadidg by S¢Hente 1S§1t8ifhemE\QJ demae afsorbe\Wossible to use
2005/ 095383 PCT/ US2005/ 010330 -46 recegpt or

nuyariappne et spid schemeay verrepareihs corwoundsogfghppspgsent inventions,
25 P8y ool ABORRN ALY SBI SGOGR Nerern. The

conpounds N's™ ven exl st the form of
pharmaceutical Iy accept abl e sal ts. Such sal ts may
include addition salts wt i nor gam c acids such

as, for exan‘pS@he‘WyErS}’é‘Iﬂ“’éﬂﬁ@%F‘H‘ b ompaundsc aci g,
and with organic acids such as, for exanple, acetic

acid, citric acid, methanesul fonic aci d,

t ol uenesul fonic aci®@ tartaric acid and rml ei Qaci d.

Further, in caseo ceppounds of this |n n PG
contain an acidic |protdp, the acidic grouper exi st
inthe formof alkali nmetal salts such as, for

exanpl e, a potassiumsalt and a 10 sodi um salt

al kaline earth netal salts such as, for exan‘p 1Je
magnesium salt and a calciumsalt; and salts wit h
organi ¢ bases such as a triethylamoni um salt |and

D
RZ\N ] )J\ /—ﬁ{" RZ\N L
R O N A—C) R! \ﬂ/kOH
O \—(/gn kJ
I v

The synthesis described in Scheme 1 begins with a compound of Formula
II, which is an o-hydroxycarboxylic acid with an appropriate hydroxyl protected
terminus. Common hydroxy protecting groups (PG) include substituted benzyl
group and trialkylsilyl group and their addition and removal are well known in

the field. The carboxylic acid moiety of a Formula IT compound is coupled with



an arginine salt. In the case of a sublingua
formul ati on a saccharin salt or nmaleate salt may be
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invention may be hydrated or non-hydrated. 15 The
conmpounds of this invention can be adm nistered in
such oral dosage forns as tafets, capsul es (each of
whi ch includes sustained release or tined release
formul ations), pills, powders, granules, elixirs,

tinctures,. .sus o] sy s ,and nuls ons
oMb BN BortEnE S e I A
' n&ﬁlﬂi\é%@%ﬁhma III”TH Rfdrbipﬁ%@éckmg g&Hﬂ%que@ﬁkﬁ}éH%MItn@m a

i ntranmuscul arly, usi ng dosage forns well known

t oF¢inudeld Icoinpeuhd Hhtsmnmman@ssdbm comledawitls an amine of Formula

nd b d but ]
i VEREe Rafi e sRatmalg orResr e R EneI e saarp ]
setapShdUoAdainbR Basitondl chiRnitnas @Rrlc@ ub@gPhosgene,
adnmi ni stration and standard pharnmaceutical practice.

Codisucoinigidy] cathogate; eavieanyl diimidarolalos othsecqitivilentst er ed
in intranasal form by topical use of suitable 25

i ntranasal vehicles, or by transdernmal routes, using
transder mal sksehaﬂé 2 ®mthestGNF 1A T Tln widdi s
invention are adm nistered transdermally the dosage
wi || be continuous throughout the dosage reginen.

Wi | e d05|ng({ron10 01 ng/kg to 30 ng/ k9 is envisaged
for coanHnd of the present i nve 0 dosa

and dosageerQOHen and—sched amsqﬂco Q#ﬁ??)Of
the presentoinvention nust in egggmzase |l
adjusted, wutilizing sound professional Judgnent and
consi deriny the age, weight and WO 2005/ 95383

PCT/ US2005/ 010330 -47 condition of the rec pi ent, the
route of adm nistration and the nature and extent of

t he di sease condition. In accordance with gpod
clinical practice, it is preferred to admnister the
|nqyant ébnp nds at a concentration IeNeIthlch\MII

prodl ff ial eff th ut [
anyR‘MO or Nnto @e‘_—ff egﬁ 0SY NIESI% F)
Conpourls of the senti{nvention be synthegi zet-
according to the general schemas provided Hgl ow.

Vari abl es prévided in the schema below are defined in
accordance with the description of conpounds of the
above Fornul a

The synthesis described by Scheme 2 begins with a compound of Formula

V, which is an o-hydroxycarboxylic acid with a protected carboxylate terminus.
The protection is generally a methlyl ester, but other protecting groups such as
ethyl, t-butyl, and benzyl esters may also be used. The Formula V compound is
coupled with an amine of Formula VIII (see below) in a carbamate forming
reaction , as described above, to generate a Formula VI compound. The Formula
VI compound is converted to a free acid compound of Formula VII which is then

coupled with an amine of Formula HNR'R? to generate a Formula I compound.



10 unl ess otherw se specified. The conpounds of the
present invention nmay be prepared according to Schene

wa@s/osskenme 2. It may al so be possible to usePCT/US2005/010330
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vari ations of said schemes to prepare the conpounds of
the present inventions, said variations known to

those of ordinary skill in th#%art. 15 Schene 1.
Synt hesis of Fornmula | Conpounds QR? Q HO O'PG RIN
G )~- PGOO Il 1l RZQDQ R NONApP NLOHO

W th a conpouddheR heéoﬁmﬁés‘iéﬁvrmmﬁiﬁ?ﬁowb o

a- hydroxycarboxylic acid with an appropriate hydroxyl
protected term nus. Comon hydroxy protecting groups
(PG ind@ud substltuted benzyl group @nd D

trim%ﬁ? P hei r addb{)mlm/ﬁn(g/lk E/eﬁ>
wel | in the Tre—ear boxylli ¢ dci d
y WV\J

of a Formula |1 ou “i's coupl ed woth WO

2005/ 095383 WCT/ U82005/ 010330 -48 an am ne of formula
HNRLR2 usi ng standard peptide coupling reagents to
form an arri de of Forrrul alll. The hydroxy protecting

group i Formula 1V co

This co %ﬁ?sés eﬁ‘érrll eéiotl}'éﬁ é‘&%%ﬁ?gaﬁ fheogpo r{g’glﬂ%groﬁmula
VI W frm@daelhl@w) The FRr@albaAmebapbdls fé@uﬁl@@@ﬂiﬂh‘hﬂ alcohol, R*-
generating a Fornula | 5 conpound. Carbanate format i on

| s Odbnbeah esterifgrneing reastonssire iy cBkoewanie the art and can be carried
m
ot R Frdfble n PRl R0k Riac" BN el LB RS0
Coﬁmbﬂbﬁac}@a@(ﬂiinﬁﬂmﬂ dd@ion, ft.is-Oftdrfad¥afitageous, especially for

esters of secondary and tertiary alcohols, to include additives that accelerate

acylations such as 4-dimethylaminopyridne.
Preparation of HNR'R? and Formula VIII amines

Formula VIII and HNR'R? amines are commercially available, made by

literature methods or described herein.

—E/G> VIII
g

Preparation of Formula I and Formula V a-hydroxycarboxylic acid

Q R3\Q
HOW)\O/PG I MeO %
OH
O O

Formula II a-hydroxycarboxylic acid and Formula V o-

hydroxycarboxylic acid ester may be made by methods known to one of ordinary

skill in the art or made as described in Scheme 4.
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VIl 10 The synthesis described by Schene 2 begins

wowak/ogs3sdnpound of Fornmula V, which is an  PCT/US2005/010330
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a- hydroxycarboxylic acid with a protected carboxyl ate
termnus. The protection is generally a nmethlyl
ester, but other protecting—ggeups such as 15 ethyl,
t-butyl, and benzyl esters may al so be used. The
Formul a V conmpound is coupled with an am ne of
Formula VII1 (see belom% in a carbamate formng

react i dirhems 44 S¥nthiepis of Hprpula Handdimula VaCompeupds v
conmpound. The Forrmula VI conpound is converted to a
free acid conmpound of Formula VIl which is then
coupled with an am ne of Fornmula HNRLR2 t enerate a
Formula | conpound. 20 WO 2005/095383
PCT/ US2005/ 010330 -49 Schene 3. Synth gbs 0 For | a
| ConpoBrdSHOQ - 1] ﬁ1 J
Vil I 5 The synthe3|s depcty bed by Schene bdﬁlns
with a comPdund of For (PFR—OMef r om Schene@2. The
Formula VI conpou s c upI wi th an al cohol, Y&4-
OH. Such ester- for ns are well kpown in the
art and can be carrled out}lfor exanpl e, wjth

carbodi i m de coupllng ents such as N, N

di cycl ohexyl car bodi i m de. Rkn addition, it ig often
advantageous,Igspecially

R3
R4O - 4
OH RO O
O O
\Y% XII
R3 R3
O
O o)
XIII I

The synthesis of compounds of Formula II and Formula V are described
in Scheme 4. A compound of Formula X is deprotonated with a base such as
diazabicycloundecene or tetramethylguanidine or other organic or inorganic bases
well known in the art. An aldehyde of Formula IX is reacted with a glycine
phosphonate of Formula X in a Wadsworth-Emmons coupling reaction affording
an olefin of Formula XI. The compound of Formula XTI is converted to a a-
ketoester of Formula XII by removal of the amino protecting group (PG)
followed by hydrolysis using water either by itself or in conjunction with an acid

such as hydrochloric acid, trifluoroacetic acid, or other organic or inorganic acids.



10 esters of secondary and tertiary alcohols, to
include additives that accelerate acylations such as
wa2aslsshyl am nopyri dne. Preparati on of HNRLRECHDS2005/010330

Formula VIII amines Formula VIII and HNRLR2 ami nes are
commercially available, made by 15 literature nethods
or described herein. /~In HNSA- VIl '-t'Jn ~J
Preparation of Formula Il and Fornula V

a- hydroxycarboxylic acid QW QHOOPGII MOV OH

20 F la Il hyd b [ ] id
v oo ) T ST e S
t t
o by EE BB ERA ucifl MG Glonak Sedjibariidine Bkt o
r’lﬁﬁj’éﬂdﬁgagﬂl@ﬂﬁ?.@ I3Arogebn ﬁ‘ieipeesemzb ofﬁyuappmlrlsteafatﬁyat sudheas

n ornmul.a V Co ds M e, O, N, PG
p@ﬁ@ﬂlwno:arh@&oowtﬁpﬁfde Cm&la%ﬁnf@ Py OB RABC O O

5 Ohydroxyl of a compound of Formula V can be protected to give an appropriate
hydroxyl protected terminus of Formula XIII. Common hydroxyl protecting
groups (PG) include methoxymethyl ether, benzyloxymethylether, substituted
benzyl groups and trialkylsilyl group and their addition and removal are well
known in the field. A compound of Formula XIII can be converted to a

10  compound of formula II by treatment with lithium chloride, lithium hydroxide,
sodium hydroxide, or other organic or inorganic bases using water or other
suitable solvents using methodology well known in the art.

Compounds of Formula II and Formula V can also be prepared as
described below in Scheme 5.
15

Scheme 5. Synthesis of Formula IT and Formula V Compounds

IX O=p—0OMe 0 .
RO _PG v
0
XIV
R3 R3
R%0 PG =——  R%
0) OH
o}
X1 v
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deprotonated with a base such as diazabicycl oundecene
or tetranethyl guani dine or other organic or inorganic
bases well known in the art-52an al dehyde of Fornul a
IXis reacted with a glycine phosphonate of Fornula X
in a Wadswort h- Emmons coupling reaction affording 10

an olefin of Fo a Xl. e conmpound. of Fqrnmula Xl is
convertéd’lowoﬁmgg%ﬁi’i%xﬁ l%ﬁ%ep%tpﬂﬁp%m&qa e Sy al
of gib i AR NAdRERS 6Pfetrﬁﬂleﬂl?%eﬁ?n aR@or oftlliélr ng&‘ﬁﬂ: &yinorganic bases

hydrol ysis using water ei 1by itself or in
cowglihisewnin theat. dm aldehyde of Enrmagla Ay ds watted miith the adtate

tri,fl uoroaceti c acid,. or..ot her ani ¢ or..inorganic .
bR st in RrtS e Bina Sy blind Feadfih Srtording
a- kL6188 bEFo@diuld TIVIUTIRe odnhpdudf o Bofelt 08 istiedeie o & lactate
conmpound of Formula V by an appropriate reducing

agestar of Hermulg Vsbiihydropenating af thgeloublgdionda Reduction can either

. . ¢ .
CRPOBH SBLS G RS ERD Aol i RS NRR Bl Bl
ot iRkcoat @y ichgalagaipoandasihg KRRl daralfshsuchrds (-)THE-bE-
hydroxyl of a conpound of Fornula V can be protected

{ (GRIR) - iSRRIl eneisychpastediselibeGrmBus. of

Fo '

el orthorne, TOETRRY PR TR BLRP bR AR dbibed o

s ﬁgilsb ah H%I_ﬁdpriziie hy%fdoxg]r Iﬁrutelsted mciiﬁﬂililsﬁiﬂiz)hﬁh]aﬂllg r(gcbmnﬁ)ﬂd

their addition and renpval are we own in the

f i BYHOXYA PESFIBgredoyts (Bo insilexnsthorpetBe cisver t ed 1 o

a f idu1 otk d -

b R e I

ot dxkliti@r gelremowal areeel &nown hathediels i Agompbend of Fatrivda XIIT

sui tabl e sol vents usin hodol wel | known. i.n the .

2 o RESHBSIRACO GreoRBPHA & TORMAid! P et v i ifoehipride,

Pr BIRAIE dy@dxidd SRafun? BHdBRIdVr Fhe?OREME: oF indiEanic bases using
water or other suitable solvents using methodology well known in the art.

Compounds of Formula XI where R? is an aromatic ring, can also be

prepared as shown in Scheme 6.

Scheme 6. Synthesis of Formula XVII Compounds

R?

X 3
4 XVl l R
R*O N-PG — R40 N-PG
o H & H

XVI X1

Scheme 6 starts with an N-protected aminoacrylate of Formula X VI that
can be coupled to a compound of Formula XVII comprising an aromatic ring to

which is attached a leaving group (X) such as iodine or bromine in the presence
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R3 HO O, PG O Il WD 2005/095383 PCT/ US2005/ 010330
-52 A conpound of Formula XIV is deprotonated with a
base such as di azabi cycl oundScene or

t et ramet hyl guani di ne or other organic or inorganic
bases wel | known in the art. An al dehyde of Fornula

S react ed t he | acta hosphonat.e of Fornul a
X P4 G ORRBT R A COUBH P CGETH P PORaRISES
é)‘i’J/e%ftW‘tthrvffHoﬁPhe%t . The compound of Fornmula XV is

ced to a lactate @&ster of Formula V by

hy dr ogefiad $ymthesés ¢ftvehgiaioky eaﬂbomydlc a%eadi;mftﬂounulaah aied dcher
result in a rzf,cem c conpound usi ng,

hy@regeheaberyligaed esters i dielidyecedpaied éﬂﬂhe T a‘é“"c‘l‘ﬂdrtﬁFlf
??%%Qé& gﬁ%hra@oe%swnrta'anycﬂfeadfxbﬁma%izﬂﬁﬁl the dre 1, 2-bi s

5R) - 2 5-di et hyl phosphol ano) benzene(cycl ooct adi ene) r hod
ium(l) 10 tetraf It oxy| %a
conmpound of For J\lﬁg W@%%@M&ﬁ ive an

appr Opr Gat&aln YLK atl BEQGHBsebi A WakSuR onfEOBAMERS00 or
Common hydroxyl protecting groups (PG 1 nclude

rre’i O(i)bdjfizanbtythnﬂtt laed chenbiealzhifsxyere tépdriet e ppm (8) with reference

substi t ut ed enzgrm(? om and trial kyl silyl ]%r oup and

t higitetraragfylsilans (Qmol-Ple ol ayaperaiofe WeraersuipA Py woder reduced

fi ﬁjegsuréf“ GRIROHRGwle s't:é%éﬂ(ﬁw éﬂalyses were carried out on a
Shimadzu instrument using a YMC C18 column (3 x 50 mm) employing a 2 min
linear gradient of 0% to100% solvent B in A in a 3 min run. For LC/MS and for
Shimadzu Preparative HPLC system, Solvent A-was:10% methanol/90%

water/0.1% trifluoroacetic acid, and solvent B was 90% methanol/10%

water/0.1% trifluoroacetic acid with a UV detector set at 220 nm.

1-Benzyl-2',3'-dihydro-2'-oxospiro-[ piperidine-4,4'(1'H)-quinazoline
o

PR

HN™ “NH

aW¥ss;

Polyphosphoric acid (113 g ) was heated to 100-110°C and stirred while
1-benzyl-piperidin-4-one (9.27 ml, 50 mmol) was added. Immediately
afterwards, phenyl urea (9.55 g, 70. mmol) was added in portions small enough to
avoid excessive foaming. The mixture was heated at 150-160°C overnight.
Water (200 mL) was then added slowly to the mixture which had been allowed to
cool to 100-110°C (at lower temperatures the mixture becomes too viscous to
stir). The resulting solution was neutralized with 10N NaOH to ca. pH 8, and

then extracted wth chloroform. The organic phase was dried over magnesium
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using water or other suitable solvents using

met hodol ogy wel | known in the art. Conpounds of

Formula XI where R3 is an aroﬁ%tlc ring, can also be
prepared as shown in Schenme 6. 20 Schene 6. Synthesis
of Formula XVI1 Conpounds R3 X R3 4 XVII R O N'PG
R40%%I\I-PG OHOH XVI Xl 25 Schene 6 starts with an
N- PR adten porasaliRieg fagize Bie arfaripduckyhiehwes Piieddy
co

o oLk SRRy SRR B iy FEUREREL A3 ive the
( Xlesinad praxbict (G0 pe5836 ).oMass speci: A08.86 (piEDSence WO

2005/ 095383 PCT/ US2005/ 010330 -53 of a transition

netal catalyst such as palladium (l1) acetate in a
nop-3 QagidkdLe'-odRp¥ENbipWidiRe-214 (MEH RRIaZBEAL | . The
synthesés of a-hyrdoxy carboxyli ¢ acids of Formula Il
and a- hyrdoxy carboxylic acid dsters is well
precedented in the IlteraturﬁN,l heir 5 syntheses
shoul d be known to anyone ok ordifiary skill in the
art. | NTERVEDI ATES AND \ eral. 1H NWR and
13C NMVR spectra were runtl gr 500 or 300 MHz
i nstrunment and chem cal shifts

(8) with reference 10 to tetranethylsilane (8 = 0.0).
Al'l evaporations were carried out under reduced

pr essur go aldlgs oftl t&hms:e 35&@&@6,2'19%&&@@%&&1&& 48 EE)-

carried out on a Shinmadzu instrument usin YMC

cofiwinazoline «1.80 ghiy degapsed yotpnal ©5Gnh ) and AN dgqchmr@mpid
o (YPGBl e B, e g Bt

A- vas Pifi%ppeiahia mmHéI%%tmosphere of hydrogen at 60 psi overnight. LC/MS

showed incomplete reaction. More 10% palladized charcoal (200 mg) was added,
g

and the mixture was shaken for 2 more days. At that point, all starting material
was consumed. The mixture was filtered and the filtrate concentrated to give 531

mg of the desired compound (64%). Mass spec.: 218.12 (MH)".

4-Amino-4-cyano-piperidine-1-carboxylic acid tert-butyl ester
NC_ NH;

oL

To a well stirred solution of 4-oxo-piperidine-1-carboxylic acid ters-butyl
ester (9.0 g, 45.3 mmol) in methanol was added ammonium chloride (2.66 g, 49.8
mmol) at room temperature and stirred for 1 h. Sodium cyanide (2.44 g, 49.8
mmol) was added and stirring was continued for additional 16 h. The reaction
mixture was quenched with 5% aqueous sodium hydrogencarbonate (50 mL),

diluted with water, and the methanol removed by rotary evaporation. The



15 water/0.1%trifluoroacetic acid, and solvent B was
90% net hanol / 10% water/0.1%trifl uoroacetic acid with

w@20a0v/oe3srct or set at 220 nu. PCT/US2005/010330
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1- Benzyl - 2', 3' - di hydro-2' - oxospi ro-[ pi peridine-4,4" (1"’
H) - qui nazoline 0 HN NH N 20 Pol yphosphoric acid (113
g) was heated to 100-110C amdP5stirred while

1- benzyl - pi peridin-4-one (9.27 m, 50 nmmol) was added.
| medi ately afterwards, phenyl urea (9.55 g, 70.

I dded i L [l )i
exuborp e REcte T HA LR sle eRagd S d5ed e
?xg&ﬁmﬁ @ﬁl-fatg,\%%lm%@%ol(fe')iﬁé)e%))ra‘f@st h@a&%@dt%gmeﬂouna & an

e mxture e ad been aIIowg to cool
1064 Do (vaetld.| THAMR E00avIEtzuCREC]) hé 396 % 3L 0l elcH)B80 - 3.71

too vjscaous. t tir). The resulti ol ution was

ooy EEod? vl 0 TRk e ¢ & 984mm s Tarid-SU (o H). Mass
exttached iy chl orof orm The organi ¢ phase was dried
oveée@rragném um WO 2005/ 095383 PCT/ US2005/ 010330 -54

sul fate and then concentrated to give the crude

pr ct ' .was purjfjed. b flash col um

et Lyt SlfeGareh 4 ond Bpgentonde

acet at e/ hexanes) to give the deskred product (9.0 g,
58% . Mass spec.: 308.25 (MH) +.

2', 3" -di hydro-2' - oxospi ro- [ piperi e-4,4'(1'H-quinaz
oline O HNNHHNI To a.,89 utli on of

1- benzyl -2', 3' - di hydro- 2" -"0x ro-[ pi peridine-4,4" (|
H) - qui nazoline (1.00 g) inrdegassed nethanol ( 50 m)
and 6N hydrochloric acid 102 m) was added 10%
pal | adi zed charcoal (150 ng).NThe m xture was shaken
on a Parr apparatus under an atnosphere of hydrogen at
60 psi overnight. LC M5 showed inconplete reaction.

More 10% pal | adi z charcoal (200 ng) was, added, .6 an

the i xfa PE0 nQ‘ﬁgr@@ﬁﬂ?-ércyznwafp@ﬂgg]&slr%ﬁbO%Sﬁlgtac@dieﬁﬂzutyl

al ot d i:al @m&m@@ ] : :

fi Fsttéir(zgtgéﬁgmﬁ i%ﬁpil tn%egt{%%egncent r a?e %ﬂgﬁ&@g& E‘ée‘{ﬂﬁannne
(1.24 mL, 8.88 mol), followed by benzoyl chloride (936 mg, 6.66 mmol). After

30 min, 4-(dimethylamino)pyridine (40 mg, 0.33 mmol) was added and stirring

continued for additional 12 h. The reaction mixture was then quenched with 1M
sodium hydroxide (10 mL), diluted with ethyl acetate (100 mL), and separated.
The organic layer was washed sequentially with 1M sodium hydroxide (40 mL),
aqueous sodium hydrogencarbonate (50 mL), and brine (50 mL) then dried over
sodium sulfate. The desired product, 4-benzoylamino-4-cyano-piperidine-1-
carboxylic acid tert-butyl ester was obtained in 90% yield through crystallization
using 30% ethyl acetate in hexane as a solvent.

To a solution of 4-benzoylamino-4-cyano-piperidine-1-carboxylic acid
tert-butyl ester (1.3 g, 4 mmol) in ethanol (10 mL) was added 6M sodium
hydroxide (1.5 mL) followed by 30% hydrogen peroxide. The reaction mixture
was then refluxed for 3 h. The reaction mixture was then diluted with water (30
mL), and the ethanol removed. The residue was diluted with ethyl acetate (100
mL). The organic phase was washed with brine (30 mL) and dried over sodium

sulfate. The desired product, 4-oxo-2-phenyl-1,3,8-triaza-spiro[4.5]dec-1-ene-8-



15 ng of the desired conpound (64% . Mass spec.:
218.12 (VH) +.

W@ 2085093383 4- cyano- pi peri di ne-1-car boxyl i c aci dPCT/US2005/010330
tent-butyl ester NCNH2 6 N OO~ 20 To a well
stirred sol ution of 4-oxo-piperidine-1-carboxylic acid
tent-butyl ester (9.0 g, 4558-nmmol) in nethanol was
added anmoni um chloride (2.66 g, 49.8 mmvol) at room
tenperature and stirred for 1 h. Sodium cyanide (2.44

fg d‘,a?lgacd'ig 8 ig g%pd?rt%%p, gschiﬁgasr d%l?l% {pré(}ﬁ% y@@%&&y crr]?sgcglhzatmn
Ut;&ﬁg,g %gmcgté%ﬁa@gsgg&gee?ﬁg y&mﬁgﬁés@a Qﬁgp@ggﬁgvveggﬁ
bymethyrny cklosipe (amilyand TdutARdX008i009E383rogen chloride in

PCT/ US2005/ 010330 m t

e A0S B GF 10801 A58 e SolyeRoa=t et e e -phen
5 SUi 5 3L iBazABrd 1 S]d%@ll\l&m-%n@\’l@ﬂ%cﬁkﬁfﬁetag vﬂilﬁé%om%r in 95%

desiTed conmpound as an oil i'n 91%yield. "H NWVR (30

MjaeldCDGI\B\)aR (803 Mz, CLBOM): §1%231- +21 (18, BH),-7.96 7192 ((mm, 1 H),

: 7'1_.'?7%0%7%]2(113 2@)0919&“9 54535&&%) 94322631%%,{}'1{) Wi adatd 4

2-4h 3. 834 [Ni@ga- spi ro[ 4. 5] dec- | - en- 4- one,
hyIEFeN%F grplede {\I 1§O N N H 10 To a sol ution of
4- am no- 4- cyano pi peri di ne- - carboxylic acid

10 ¢ P hEpRagndERl- %\égxzsﬁ%@adfeﬁ B s et 1 52

8.88 nol), followed by benzoyl chboride (936 ng, 6.66
nmol ). After 30 min, 4-(dinmethyl am no)pyridine (40
ng, 0.33 nunol) was addeg16 irrAng continued for
addi tional 12 h. The reactj xture was then
guenched with 1 M 15 sodiﬁ@n hydr oxi de (10 nL), diluted
with ethyl acetate (1000 o and separated. The
organi c | ayer was mashed—f?geentially with 1 M sodium

hydr oxi de (40 ni),

A methylene chloride (2 mL) solution of di-ters-butyldicarbonate (388

mg, 1.78 mmol) was added dropwise at room temperature to a solution of 1/-

15  indazole-5-carbaldehyde (273 mg, 1.87 mmol), 4-dimethylaminopyridine (114
mg, 0.94 mmol), and triethylamine (0.26 mL, 1.87 mmol) in methylene chloride
(10 mL). The resulting bright yellow solution was stirred at room temperature for
16 h. Solvents were removed in vacuo and the residue was subjected to flash
chromatography with silica gel (25 g) and ethyl acetate/hexanes (1:1) containing

20 1% triethylamine as eluent to afford the title compound as a brownish yellow
liquid (414 mg, 90%). "H-NMR (CDCls, 500 MHz) § 10.08 (s, 1H), 8.38 (s, 1H),
8.34 (s, 1H), 8.25 (d, J = 8.5 Hz, 1H), 8.04 (d, J = 8.8 Hz, 1H), 1.71 (s, 9H).
BCNMR (CDCls, 125 MHz) 8 191.8, 149.0, 142.5, 140.6, 133.0, 128.3, 126.4,
125.8, 115.3, 85.7, 27.8.

25
5-(2-Benzyloxycarbonylamino-2-methoxycarbonyl-vinyl)-indazole-1-carboxylic

acid tert-butyl ester



aqueous sodi um hydrogencar bonate (50 nL), and brine
(50 nm.) then dried over sodiumsulfate. The desired
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carboxylic acid tent-butyl ester was obtained in 90%
yield through crystallization 20 using 30% et hyl
acetate in hexane as a sol vedt/- To a sol ution of

4- benzoyl am no- 4- cyano- pi peri di ne- 1- car boxylic acid
tent-butyl ester (1.3 g, 4 mvol) in ethanol (10 ni)
was added 6M sodi um hydrOﬁide (1.5 nL) followed by
30% hydr ogen per oxi de. oTher'=action m xture was then
refluxed for 3 h. The r e M Xt ure was then
diluted with water and t he et hanol
renoved. The residuéﬁﬁé edwi th ethyl acetate
(100 inL). The organic phase WaH maégﬁd Wi th brine
(30 nL) and dried over sodi umynsUNaré.? The desired
product,

o
4- oxo- 2- phenyl -1, 3, 8- %Bl%o[ 4.5] dec-1-ene-8 WO
0

2005/ 095383 PCT/ US200¢ O -56 carboxylic acid
tent-butyl ester was obtained in 80%yield through
crystallization from 30% ethyl acetate in hexane. The

tent-butyl ester was then dissolved in nethylene
chl ori d& S()Eltlml))fNﬂ(@6@5@@3’9@@9@)&)-@bplmsp]@wqgiycmnmj:ﬁwl ester

045%?&‘?‘?&&“&%%3%%%@%@“%%?@?& g, A5 5%ty fln LN

aﬁlﬁdﬁoﬁb fABLFRoRRhA gﬁ)] lﬁﬁywhs am&r aﬁﬂ%°d7ﬂﬂ| 204H Ghth O TodRis was
Ite powder 1n 95% vyield

C[Bﬂ@c) a s8lu8ioR 8f 5-f8rn2yl-ifpzolR- H):arbt'p’xﬂﬁz a01d7te912b1(tm esn_er .72 g,

b i Ao T D o
1 Oregctlzcﬁ’irrﬂ&ltuﬂe %@%Hﬁ@d Et' Q§‘(J9 9394' i Qn@t‘hbﬁi afl&kda RU to)room

ester net hyl ene chloride (2 nL
S otlenipemmre fovehm ghdar ﬂ"heb snlyénﬂ waaebamaited aBBthe resy]tufg rggidue

nmol dro se at room-t, r
ool o Hag col ot e HEPRE I o odhaperhexane)
rm%lz oFtRé itle 8o %)&Efdrﬁélaa\ﬁ&fb%k(ﬁﬂ (i '7’79g @3‘945 My I\@\/Iﬁ‘tCDCh, 500
and triethylam ne (0. .87"mnol) in
rrel/ﬂilzl)ér&OQ:(ﬂ o~ e Hz, 1H), 8.08 (s, 1H), 7. 84 (s, 1H), 7.67 (d, ] =9.0 Hz,
1H), 7.47 (s, 1H), 7.30 (br s, 5H), 6.43 (br s, 1H), 5.09 (s, 2H), 3.84 (s, 3H), 1.72

(s, 9H). Mass spec.: 452 (MH)".

2-Trimethylsilanyl-ethanesulfonyl chloride

\Sli
~ZIN"S80,01

Sulfuryl chloride (43 ml, 539 mmol) was added in 3 min to a clear
solution of triphenylphosphine (129 g, 490 mmol) in methylene chloride (200
mL) at 0°C in a flame-dried three-neck round bottom flask. After stirring at 0°C
for 5 min, the ice-water bath was removed and sodium 2-
trimethylsilylethanesulfonate (50 g, 245 mumol) was added in portions over 10
min. The resulting white suspension was stirred at room temperature for 16 h,

then it was filtered through a pad of celite. The filtrate was concentrated to ca 50



(10 nmL). The resulting bright yellow sol ution was
stirred at roomtenperature for 16 h. Solvents were

WO 209602383 N vacuo and the residue was subj ect ePICT/0S2005/010330
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flash chromatography with silica gel (25 g) and et hyl
acet at e/ hexanes (1:1) containing 20 1 %triethylam ne
as eluent to afford the titl-©@8conpound as a browni sh
yellow [|iquid (414 ng, 90% . 1H NWR (CDC13, 500 MHz)
810 08 (s, 1H,8.38 (s, 1H), 8.34 (s, 1H, 8.25 (d, J

= 8.5 d J =828 Hz, 1 1.71 (s,,9H)

hylcaﬁet%/h%%e% 189@mlig and gefitp I(_Rdl&)ZW%fe iyl glhe

1 Y/

%‘Zﬂg@tg ne& aBrofm te%@raﬁne }%rq n8a'§1d ﬁlt%gd f%rou%ﬁ a pad of

enzy oxycarb onylam no- oxyca
ongdliter i Sulvonts wek@zomeved in-eandand/the ¢es1duel vehastleadedbunty s pre-

ESN;/%H q§V\D lgPZ 01@03//1 %ilgcgtcsgeﬁ 55 %gflg)s%{gof'g et yl ace%z?te/hexan’éls g)s the

N-{ih&nz 35%)){1% Q&e*?@f%llavea aﬁﬁ' ARRARNQMHPEEHE Fak Bbﬁﬁ{ehﬁg a light tan

ester (5.50 g, nmol ) and tetrai nethyl guani di ne
( Uigad M1, 9g1 55%)mﬁhﬁ@t used Eiﬂmcmgtd}yoﬂm ftnat pla)kiyctrshbuﬂd&m stored

el hin3e, 1 o 5P Oraﬁiﬁﬁ?raﬁ% 5 Die ERpbBegPE *HNMR
aCd{C@)@S@OOQMEM?}SQSGI% 5f1§m V\F’l 321027 (AP, 0110 (s, 9.

t et r ahydr of ur a y via syringe ove
nln The reactlon n1xture was stirred at -78C for 4 h

ﬂﬁ% g YH% bétg %&ﬁ%ﬁ%ﬁgy vk Soid ethyl ester

resul ting residue 10 subjected t @d,E|ash col um
chr omat ogr aphy on silica@je @ 2 ethyl
acet at e/ hexane) gi Vi ng_ t'Ret e conmpound as a white

foam (5.77 g, 85%. 1H RAR (CDC13, 500 M) 8 8.09
(d, J = 9.0 Hz, 1H), 8.@8\s, | H), 7.84 (s, | H,
7.67 (d, J =9.0 Hz, 1H),/ 7.47 (s, 1H), 7.30 (br s,
5H), 6.43 (br s, 1H), 5.09%s, 2H), 3.84 (s, 3H), 1.72
(s, 9H). Mass spec.: 452 (MHHh+. 15

A solution of 1H-indole-5-carboxylic acid ethyl ester (10.31g, 58.8 mmol)
in dimethylformamide (50 mL) was added dropwise at 0°C to a mixture of
sodium hydride (1.83g, 76.4 mmol) in dimethylformamide (150 mL). The
resulting mixture was stirred at 0°C for 30 min, then a solution of 2-
trimethylsilanyl-ethanesulfonyl chloride (17.7 g, 88.2 mmol) in
dimethylformamide (100mL) was added slowly at 0°C to the above mixture.
After 2 h, sat. aqueous ammonium chloride (200 mL) was added, and the mixture
was extracted with ethyl acetate (300 mL). After separation, the aqueous layer
was extracted with ethyl acetate (2 X 150 mL). The combined organic layers
were washed with brine (3 X 150 mL), and dried over anhydrous sodium sulfate.
Solvents were removed in vacuo and the residue was subjected to flash
chromatography on silica gel using 1:1.5 methylene chloride/hexanes as eluent to
afford the titlé compound as a white solid (15.8 g, 79%). "H-NMR (CDCls, 500
MHz) 6 8.36 (d, J = 1.5 Hz, 1H), 8.03 (dd, J =9.0, 2.0 Hz, 1H), 7.92 (d, J = 8.5
Hz, 1H), 7.50 (d, J = 3.5 Hz, 1H), 6.75 (d, J = 3.5 Hz, 1H), 3.94 (s, 3H), 3.21 —



2-Trimet hyl sil anyl - et hanesul fonyl chloride ~Si
~ ~S@2CI Sul furyl chloride (43 m, 539 mmol) was added
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(129 g, 490 mmol) in nethylene chloride (200 ni) at
OCin a flane-dried three-neck round bottom fl ask.
After stirring at 0OC for 5-f%, the ice-water bath
was renmoved and sodi um 2-
trinethylsiIylethanesulfonate (50 g, 245 mnol) was
added i n portions over m n. The esultin [

whi t
suspbtmi 3. 44 <054 (o2l 0.8, OB LN (FBE 805 MHz) 5

IS0 N Tl 120 i o BoP P o5E5 g2 o1 -

PQI{ UFRROHIL 183 (MES.i nL, et hyl acetat e/ hexanes
(1:3, 1000 nm) and celite (40 g) were added. The

m xture was stirred at roomtenperature for 15 mn and
f| h a pad of celite. Solvents were
&%@%@9 vgééigljo and the residue was | oaded onto a
p I B¢2-PeEihietit g bhyinstharebiil faiyl - LA igdizole 3B Carbiby ylicsicitbethyl®ster
et hyl acetat e/ hexanes as the 5 el %egtb Sol vents were
renmoved and the title compoyntky tained as a |ight
tan liquid (41.9g, 85%N | used i nmedi ately, the
final product should beOS,?‘ore under nitrogen in the
freezer or refrigerator ﬁim ni m ze deconposition.

1H NVR (CDCL3, 500 Miz) 9 3.61-3.57 (m 2H),

1.32-1.27 (in, 2H), 0.10 , 9H). 10

1-(2-Trimethyl sil anyl - et ha égul fonyl)-1H i ndol e-5-carb
oxylic acid ethyl ester Et O\ NO-5:1SZ Si--
A solution of 1H i ndol e-5-carboxylic acid ethyl ester
(10 31g, 58.8 mmol) in dinmethylformam de (50 nL) was
addiatﬂMchﬁﬁMg 560 MICz)t@08.41 g, 4 HYr &34(s, 115 &ld(ddnd = 8.9, 1.5

il 5’122331’% 39 it T\ P W By LUK 5, 485 0.2

19 R2qc Cl 125MH 8 166.4 1431 141.2,
tr met}ﬂ Is@%g } ggﬁlg[s f%nf/’l chl 0|rZ ?17 7°dg, 882
midQ 1, |1|@6 Sdilmat) h13214f2;ﬂﬂm9; B25,(31309LY, -Nds l\dmkslepiecsBﬁﬂvlsl(MH)
at 0C to the above m xture.

[1-(2-Trimethylsilanyl-ethanesulfonyl)-1H-indol-5-yl]-methanol

o N

A solution of diisobutylaluminum hydride (82.9 mL, 1M in toluene, 82.9
mmol) was added slowly at 0°C to the solution of 1-(2-trimethylsilanyl-
ethanesulfonyl)-1H-indole-5-carboxylic acid ethyl ester (8.81g, 25.9 mmol) in
toluene (200mL). After it was stirred at 0°C for 45 min, the reaction was
quenched by the addition of methanol (26mL), pulverized sodium sulfate
decahydrate (194 g) and celite (26 mL). The mixture was warmed up to room

temperature in 1h and filtered through a pad of celite. Solvents were removed in



After 2 h, sat. aqueous ammoni um chl oride (200 nL) was
added, and the m xture 20 was extracted with ethyl

waewsarssy 300 nl). After separation, the aqueoRST/Us2005/010330
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was extracted with ethyl acetate (2 x 150 nL). The

conmbi ned organic layers were washed with brine (3 x

150 m.), and dried over anhydous sodi um sul f ate.

Sol vents were renoved in vacuo and the residue was
subjected to flash chromatography on silica gel using

1: 1.5 et hyl ene chl ori de/ hexanes as eluent to 25
aftasre tq #dordithe Htle eorpRing aga varsarpeous dighidy Wﬁuf%l. sgligified upon

e e

HZ(d 1608.5 Fiz50e1f 62J(s 1B, 5,44, TEED.7 16 181)( 135 4065 % 56, 1.5
1
7D 684405307 DY ES, 59 (w2Fior 180 3o om GHRoL 73 e, 1H),

244 550,08k i os (3STRLCBEL B p12SMEE) S 1675
1083, 522 51.2 é? 1, - 2.1. Mass spec. 354, 12

1- klz(ZT?nlmiﬁﬂlwlﬁnlgwlaeﬁwep {Qaﬁlééﬁ F@ﬁmlﬁ-xﬂw%%%l e-5-ca

rboxylic acid ethyl ester NON S 0 Si
"H NMR (CDC13, 500 MHz) s,OT H, 8.34 (s, 1
H, 8.21 (dd, J = 8.9, fﬁ , 1H), 8.12 (d,

J =
9.2 Hz, 1H), 3.96 (s, 3M¢ 3.42 - 3.39 (in, 2H). 0.86
0.82 (m 2H), -0.02 (& “9H). 13G NVR (CDC13, 125
WMHz) 8 166.4,143.1,141.2, ( 130.1, 126.5, 125.0, 124.2,
112.9, 52.5, 51.3, 9.8, -2.3].\./ Mass spec. 355.13 (MH) +.
/

1-(2-Trimet hyl sil anyl - et hanesul fonyl )-1Hindol -5-yl]-m
ethanol OH 0 SNO Z S

A solution of 1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indazole-5-
carboxylic acid ethyl ester (azeotropically dried with toluene (2x), 5.77g, 16.9
mmol) in tetrahydrofuran (50 fnL) was added at 0°C to a mixture of lithium
borohydride (3.68g, 169 mmol) in tetrahydrofuran (100 mL). The mixture was
warmed up to room temperature and stirred for 14h. It was cooled to 0°C and
lithium borohydride (3.5g) was added. The mixture was warmed up to room
temperature and stirred for 14h. It was re-cooled to 0°C and sat. aqueous
ammonium chloride (25 mL) was added slowly. The resulted white suspension
was filtered thrdugh a pad of celite, solvents were removed and the residue was
subjected to flash chromatography using ethyl acetate/hexanes (1:1.5) with 1%
triethylamine to afford the title compound as a white solid (3.8g, 72%).. 'H-NMR
(CD;0D, 500 MHz) 6 8.41 (s, 1H), 8.04 (d, J = 8.5 Hz, 1H), 7.85 (s, 1H), 7.61
(dd, T =8.5, 1.2 Hz, 1H), 4.76 (s, 2H), 3.49 — 3.46 (m, 2H), 0.76 — 0.72 (m, 2H), -
0.03 (s, 9H); *C-NMR (CD;0D, 125 MHz) § 141.2, 140.9, 138.3, 129.2, 125.8,
119.6, 112.7, 63.8, 50.8, 9.9, -3.2. Mass spec. 313.12 (MH)".



15 /" A solution of diisobutylalum num hydride (82.9
nm., IMin toluene, 82.9 mol) was added slowy at 0OC

W o006kes38Dl uti on of 1-(2-trinethylsilanyl- PCT/US2005/010330

et hanesul fonyl ) - 1Hi ndol e-5-carboxylic acid et hyl
ester (8.81g, 25.9 mml) in 20 toluene (200nmL). After
it was stirred at OC for 45 nbh; the reaction was
guenched by the addition of methanol (26nl),

puI veri zed sodium sul fate decahydrate (194 g) and

:]réée%{gﬂ?%%ﬁawlh St e SRR indste e 0t EIB gioom

ceI ite. Solvents were renoved i n & 2005/ 095383

PCT/ US2005/ 010330 -60 vacuo tQ afiford the title
conmpound as a very viscoug/ N , Which solidified
upon cooling. A white so 08 g 100% vyi el d) .

1H NMR (CDC13, 500 I\/Hz)‘&L}8 (d, J =8.5 Hz, 1 H),
7.62 (s, 1 H, 7.44 (d, o¥°< 3.7 Hz, 1H) 7.35 (dd, J
= 8.6, 1.5 Hz, 1H), 6.66 d J = 3.7 H, 1H), 4.79
(s, 2H), 3.18 - 3.14 (m 2M._1.73 (s, 111), 5 0.85 -
0.82 (m 2H), -0.06 (s, 9H)/\Mass spec. 312.14 (MH) +.

1-(2-Trimet hyl sil anyl - et hanesul fonyl ) - 1H i ndazol - 5-y| ]

- rethangl soran of [P Minethylsitamy-cthanesttfonyt) A Sndel 531

51- ﬁ%tﬁahbr@t&ybsmlxﬁmb iRy | hemide) 3¢ )Wagéahgié‘tmﬁ toa

15

20

carboxylic acid ethyl ester (azeotropica rie
t ohuxnee ((fzoc)lyatsd miAggank6e @xoxmlmQQQ) g, ianecﬁmprcaﬂy dried withrtoluene

bors A BEnp e syorge &/t i 4 04 Bl ramgibtam Mrsk. B
”L}eacﬂ_&?m'iﬁ %ﬁl‘ﬁlﬁéd aGICTRA 36 1&131n{1 gﬂ%ﬂaﬁgﬁ%@%lﬁ%& of celite.

and stirred for 't was coo

| i Shivents bm@fembmeden (zﬁ:u'fagc) affeus] thel tittel corhpeurnd astammte/\amd
erature Snd stirred fo

10 el Fo D801 MR SAE: MM 8d006 & 15, 13, 11D, 8.01 @5
=8.6 Hz, 1H), 7.87 (dd, T = 8.6, 1.5 Hz, 1H), 7.54 (d, ] = 3.4 Hz, 1H), 6.80 (d, J =
3.6 Hz, 1H), 3.24 — 3.20 (m, 2H), 0.86 — 0.82 (m, 2H), -0.06 (s, 9H). *C-NMR
(CDCl;, 125 MHz) § 191.9, 138.5, 132.3, 130.7, 128.8, 125.3, 125.1, 1134.6,
108.4, 51.4,10.2, -2.1. Mass spec. 310.12 (MH)".

Similarly prepared:
1-(2-Trimethylsilanyl-ethanesulfonyl)- 1 H-indazole-5-carbaldehyde
o]
N H
N ,N
_S

R

Mass spec. 311.10 (MH)".



amoni um chl oride (25 nL) was added slowy. The
resulted white suspension was filtered through a pad

wWO@R00s#0949382, sol vents were renoved and t he resiPCBUSEGS/010330
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subj ected to flash chromat ography using et hyl

acet ate/ hexanes (1:1.5) with 1% 20 triethylamne to
afford the title compound as % -white solid (3.8g,

729 . 1H—NNR (CDBOD 500 MHz) 6 8.41 (s, 1H), 8.04
(d, J 8.5 Hz, 7.85 (s, 1H), 7.61 (dd, J = 8.5,

(1) %ﬁgéwlo%rbony]@nﬁp %ill_b(é-ltblme%g@ﬂpw& I@g@:obn’yagﬁ-ﬁg@ol-s_

Gasﬂlg&c%hc&é!iﬁi&thﬂ%émﬁ 129.2, 125.8, 119.6, 112.7,
8, 9.9,7-3.2. Mass spec. 313.12 (M) +. 25 WD

2005/ 095383 PCT/ US2005/ 010830 . - 61

1-(2-Trimet hyl sil anyl - et ha eSLﬂ fo&Q}@i ndol e-5
-carbal dehyde 0 H | HcoOB :ﬂs A sol ution
of (o)
[1-(2-trinmethylsilagyl nesul fonyl )-1H i ndol - 5-yl ]

5 net hanol (2.1g, 6. el ) in nethylene chloride (30
nm) was added at 0B.fo a mxture of activated
manganese di oxi de ¢22g, azeotropically dried with
toluene (2x)) and hyl ene chloride (70 nL) in a 500
mL round bottom flasky;The reaction mxture was
stirred at 0OC for 30 myw and filtered through a pad of
celite. Solvents were renoved in vacuo to afford the
title conpound as a white solid 10 (1.8g, 80% . 1H NWR

( CDC13 L?g%%lzgme%%&)lguafuél?é 6%5% tn} _514@ rémo!.gl\@s'_qiﬁe%a_broom
7 .

ot 73 Ao S 1 on ooyt imetty1
9Hyster {BESHINROO (nﬁ[O(I)liﬁ tettaZE'thI)an$4©m19., The &isturd Bas Yjrred at
130.7,, 128. 8, 125. 134 8.4 51.

100 te@pirat%i @5@&1 anéfeo wl§ 1, a&% a gpliipn Pf {-2-

Pr &R Asilanyl-ethanesulfonyl)-1 H-indole-5-carbaldehyde (1.6g, 5.17 mmol) in

tetrahydrofuran (15 mL) was added slowly. The resulting reaction mixture was

stirred at —78°C for 2h and then warmed to room temperature in 3h. Solvents
were removed in vacuo and the residue was subjected to flash chromatography on
silica gel using methylene chloride/hexanes (1:1.5) with 1% triethylamine as
eluent to afford the title compound as a 92:8 Z/E mixture (determined by
integration of CO,CHj, for Z isomer at 3.79 ppm, and E isomer at 3.65 ppm). For
the Z isomer: 'H-NMR (CD;CN, 500 MHz) § 7.96 (s, 1H), 7.91 (d, T = 8.5 Hz,
1H), 7.66 (d, J = 8.5 Hz, 1H), 7.56 (d, ] = 3.7 Hz, 1H), 7.51 (s, 1H), 7.43 - 7.35
(m, 5H), 7.67 (d, T =3.7 Hz, 1H), 5.16 (s, 2H), 3.79 (s, 3H), 3.42 — 3.38 (m, 2H),
0.87 - 0.83 (m, 2H), -0.04 (s, 9H). Mass spec. 515.20 (MH)".

Similarly prepared:
2-Benzyloxycarbonylamino-3-[1-(2-trimethylsilanyl-ethanesulfonyl)-1 H-indazol-
5-yl]-acrylic acid methyl ester



1-(2-Trimet hyl sil anyl - et hanesul fonyl ) - 1H- i ndazol e- 5-ca
rbal dehyde OH N lo~ O\ I NOSZ Sim Mass

WwWGEp@s/09383. 10 (MH) +. 20 WD 2005/ 095383 PCT/US2005/010330
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PCT/ US2005/ 010330 -62 2-Benzyl oxycar bonyl am no- 3- [
1-(2-trimethylsilanyl-ethanesul fonyl)-1 Hindol-5-
yl]-acrylic acid methyl este®3@ H NO H3COY O OS N
O Si- 51,1, 3,3-Tetrai net hyl guani dine (0.68 nL, 5.43
nol ) was added at room tenperature to a solution of
N- (benzyl oxycar bonyl ) - a- phophonogl yci ne_tri net hyl

ester (1.88g, 5.69 mnol) @n tetrahyd ran (40 niL).
The m xture was stirred a r QM benpe lure for 15
mn and cool ed to -78#3¢@nda sd¢f ution of 1-(2-
trimethyl silanyl -ethanest nyl P- 1H-i ndol e- 5- car bal deh
yde (1.6g, 5.17 nunm 10 tetrahydrofuran (15 ni)
was added sl owy. gh\ » ting reaction mxture was
stirred at -78C forSgh and then warmed to room
tenperature in 3h.9S0) vents were renoved in vacuo and
the resi due was subjdcted to flash chromat ography on
silica gel using nethyiene chloride/ hexanes (1:1.5)
with 1%triethylanmine/as eluent to afford the title
conmpound as a 92:8 Z/E m xture (determ ned by

Flash chromatography on silica gel using methylene chloride containing
1% triethylamine as eluent afforded the title compound as a 95:5 Z/E mixture
(determined by the integration of -CH=C(CO,Me)(NHCBz), 3.72g, 92%). For
the Z isomer: "H-NMR (CD;CN, 500 MHz) & 8.39 (s, 1H), 8.12 (s, 1H), 8.03 (d,
J=8.8 Hz, 1H), 7.84 (dd, J = 8.8, 1.2 Hz, 1H), 7.51 (s, 1H), 7.43 —7.35 (m, 5SH),
5.14 (s, 2H), 3.81 (s, 3H), 3.51 — 3.47 (m, 2H), 0.83 — 0.79 (m, 2H), -0.02 (s, 9H).
Mass spec. 516.18 (MH)".

7-Methyl-2-(2-trimethylsilanyl-ethanesulfonyl)-2 H-indazole-5-carbaldehyde

Si—
AN
_N ‘;
H N3
o)
o) ,

To a suspension of 7-methylindazole 5-aldehyde (3.0 g, 18.7 mmol) in
methylene chloride (150 mL) was added triethylamine (7.83 mL, 56.2 mL, 3
equiv) followed by dropwise addition of neat 2-trimethylsilanyl-ethanesulfonyl
chloride (5.60 g, 28.1 mmol, 1.5 equiv). The mixture gradually became
homogeneous and was allowed to stir at room temperature for 16 h. The solution
was concentrated to a minimum amount of methylene chloride and then subjected
to flash column chromatography on silica gel (1:4 ethyl acetate/hexanes) to give

4.7 g (77%) of the product as a pale yellow solid. 'H-NMR (CDCls, 300 MHz) &



15 integration of CO2CH3, for Z isoner at 3.79 ppm
and E isoner at 3.65 ppm). For the Z isoner: 1H NWR

W@ BD30%38500 MHz) S 7.96 (s, 1H), 7.91 (d, J =PGI/BS5/010330
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1H), 7.66 (d, J = 8.5 Hz, 1H), 7.56 (d, J = 3.7 Hz,
1H), 7.51 (s, 1H), 7.43 - 7.35 (m 5H), 7.67 (d, J =
3.7 Hz, 1H), 5.16 (s, 2H), 3:%-(s, 3H), 3.42 - 3.38
(m 2H), 0.87 - 0.83 (m 2H), -0.04 (s, 9H) . Mass
spec. 515.20 (MH)+. 20 Simlarly prepared:

T DR Y R 0o RI080:, THhcT64 g H)- 343 38 4 28D, 2.65 s

5-¢ -@gg_mg'gqnpghgl, 13! thYbHK%t er WD 2005/ 095383
PCT/'US2005/ 010330~ - 63" H H3C0Y O N ~N Of/ O
~S Z Si Flash chromatography on silica gel using

e A A R R

i zyuma&usdﬁ}-la_%gn@@@idb]yetmﬁ%sﬂeﬂt egration of
- CH=C( CO2Me) (NHCBz), 3.72g, 92% . For the Z isoner:

'H NMR (CD3CN, 500 M%) S 8.39 (s, 1H), 8.12 (s, 1H),

8.03 (d, J = 8.8 Hz,S:-N%84 (dd,~J,= 8.8, 1.2 Hz,
1H, 7.51 (s, 1 H| & 43= 8 5.14 (s,
2H), 3.81 (s, 3HFki~3.51 - 3 . 0.83 - 0.79

(m 2H), -0.02 (9, 9H). . 6. 18 (M) +. 10
7- Met hyl - 2- (2-tri net hyl si | anyl - et haResul ) ) - 2H i nda
zol e- 5- car bal dehyde Si o

To a solution of N-(benzyloxycarbonyl)-o--phosphonoglycine trimethyl
ester (4.93 g, 14.9 mmol, 1.1 equiv) in anhydrous tetrahydrofuran (75 mL) was
added tetramethylguanidine (1.78 mL, 1.05 equiv). The mixture was stirred at
room temperature under nitrogen for 5 min and was then cooled to -78°C. After
stirring for 15 min at -78°C, a solution of 7-methyl-2-(2-trimethylsilanyl-
ethanesulfonyl)-2 H-indazole-5-carbaldehyde in tetrahydrofuran (25 mL) was
added. The reaction mixture was allowed to slowly warm to room temperature
overnight. Although the reaction was incomplete, the solvent was evaporated.
The resulting residue was dissolved in ethyl acetate and washed with 1M sulfuric
acid. The organic layer was separated, dried over magnesium sulfate, filtered and
evaporated. Flash column chromatography (1:4 ethyl acetate/hexanes) gave 2.66
g (37 %) of the product as white glass foam. 'H-NMR (CDCls, 300 MHz) 0 8.48
(s, 1H), 7.62 (s, 1H), 7.38-7.25 (m, 7H), 6.48 (bs, 1H), 5.10 (s, 2H), 3.83 (s, 3H),
3.58-3.52 (m, 2H), 2.51 (s, 3H), 0.89-0.83 (m, 2H), 0.02 (s, 9H). Mass spec.: 530
(MH)".

4-Bromo-2,6-dimethylphenyldiazo-t-butyl sulfide



\ 11 f HNS O To a suspension of 7-nmethylindazol e
5-al dehyde (3.0 g, 18.7 mmol) in 15 net hyl ene chl ori de

W@ 1®6/094333 was added triethylanm ne (7.83 nL, 56PQI/IE2003010330
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equiv) followed by dropw se addition of neat
2-trinethylsilanyl-ethanesul fonyl chloride (5.60 g,
28.1 nrnol, 1.5 equiv). The mM®Xture gradual |y becane
honogeneous and was allowed to stir at room
tenperature for 16 h. The solution was concentrated
to a m ni rum anount of nethyl ene chloride and then
subjected 20 to fl ash colggge;hronatography on silica
gel (1:4 ethyl acetate/hexanss) to give 4.7 g (77%
of the product as a pale yelmpMIsolld "H NMR ( CDC13,
300 MHz) 5 WO 2005/095383 PCTf\SZOOS/OlOSSO -64 9.98
(s, 1H), 8.77 (s, | H, 8.09 , 7.64 (s, 1H),
3.64-3.58 (m 2H), 2.65 (s, 0.88-0.82 (m 2H)
0.01 (s, 9H). 2-Benzyl oxycar beg# ai ni no-3

-[7-methyl -2-(2-trinethylsilanyl -ethanesul fonyl)- 5
2H i ndazol -5-yl] -acrylic aci dPhethyl ester O 11
fOCH3 ON _ si O H\~- O\ O To a solution of

N- (benzyl oxycar bonyl ) - a- phosphonogl yci ne tri net hyl
ester (4-By8mg;2,4-qirgethylshiling (20.6¢gi M0 mmofrivasisrows to a

tetrah furan (75 nL) was. 10 added, . , ., L

¢ opP SR SRR R $8T et Suhgaitngs. hypfreehloric acid

M KULE). WBEe ﬁfdeﬂ&ﬁﬁiﬁﬁ& Wa9epdlte EHJ-%@G ldﬁ@ tﬂe'&g& Lithi SolRAChitrite
for 5 mn and was then cooled to -78C. After stirring

f 0€7.2%bg,nMi.05 equiv)7i8@ater (36 Imlt)i dm)pwﬁse over 40 min while the
7-net hyl - 2- (2-tr.i et hyl si | | - , o .
et IRARSEIEC |rslalmqeﬁﬁ’a§>&f 2°6. Afies aifuhiy a0 i at -5°C to -20°C,
U el A0 TS @Fff&%é td'La. oS w1tﬁ%gﬁ&i sodifhf AcEa6! 9 mixture
m xture was allowed to warmto roomtenperature
(kept at ca. -10°C) was added in portlons to a stirred solution of t-butyl thiol (11.3

mlL, 1 equiv) in ethanol (100 mL) at 0°C over ca. 10 min. Following addition, the
mixture was stirred at 0°C for 30 min and then crushed ice (ca. 150 mL) was
added. The mixture was stored in the refrigerator overnight. The resulting light-
brown solid was collected by filtration, washed with water, and dried under high
vacuum for several hours. (26.90 g, 89%). The compound appeared to be stable
as a solid but underwent significant decomposition when recrystallization from
ethanol was attempted. 'H-.NMR (CDCl3, 500 MHz) 8 1.58 (9H, s), 1.99 (6H, s),
7.21 (2H, s). Mass spec.: 303.05 (MH)".

5-Bromo-7-methylindazole
HN—N
Br

Into a flame-dried round bottom flask, 4-bromo-2,6-dimethylphenyldiazo-
t-butyl sulfide (12.50 g, 41.5 mmol) and potassium t-butoxide (46.56 g, 10 equiv)



15 overni ght. Although the reaction was inconplete,
the sol vent was evaporated. The resulting residue was

waele@sodzesl in ethyl acetate and washed with 1MGEUIUS2005/¢10330
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acid. The organic |ayer was separated, dried over
magnesi um sul fate, filtered and evaporated. Flash

col utm chromat ography (1: 4 efhyl acetate/ hexanes) gave
2.66 g (37 % of the product as white glass foam

1H NVR (CDC13, 300 MHz) S 8.48 20 (s, 1H), 7.62 (s,

3wsse (ambie., A STt skl ang e mixiise oiced ypfér niiogen. To
0.,89- _ , . L
(i 2P T IS 28 b R p{RE S B v SRury,

WO v20(gHt Q9 &3 83e PETLB200H OWA3BOn carghillyy®urdd iitoN mBrture of
4- Br -2, 6-di net hyl ani | i ne. (20.00 10 nol ) .was
orinsatics Gof atdantuepudt Sl it e Srogaab otiradutiie

S ' h LC: ARG (41 :

St ARSI AR RERCR i gla Bt Tab cqliteq by

s diltratiomand whshed @With2slategs. TheGudequolid)wasrdissatved if 38 mithylene
dropwi se over 40 min wiile the tenperature_was

echiaTide reethaRal gn %é?%é‘?leg p e AR T ICANd. yepqrated
- : i r ! pH_ ith solid

S gg i%lljvr% tgg Ejfdaa\ilttﬁge‘E ééTa%i dsﬁ’Pﬁh%’ E(Elgd @?6&%8‘72’%). cg. I51-\4]?%{0 O was
addECl/CIpo,is00MHp) & 2s3li BHesl), §@2uiHos), 3i69t(1Hud)y V.94 (1H,
thiol (11.3 10 ni, 1 equiv) in ethanol (100 nL) at OC
ovier Mags spes- Alh-03kMHowi ng” addition, the mixture was
stirred at OC for 30 mn and then crushed ice (ca. 150
nm.) was added. The m xture was stored in the

r ef-mietipiliatiarol e §-earboghlichyee resulting i ght- brown

solid was col lected by filtratiqn, washed wi th water,

and dried under high vacuumforyseveral hours. (26.90

g, 89% . The conpound appe 6 be stable 15 as a
solid but underwent signifid deconposi ti on when
recrystallization from etharpt” was attenpted. 1H NWR
(CDC13, 500 MHz) 81.58 (9H, s 1.99 (6H, s), 7.21

(2H, s). Mass spec.: 303.05H
5- Brono- 7- met hyl i ndazol e HN-N

5-Bromo-7-methylindazole (6.10 g, 28.9 mmol) and sodium hydride (60%
in mineral oil, 1.27 g, 1.1 equiv) were weighed into a flame-dried round-bottom
flask containing a magnetic stir bar. Under a nitrogen atmosphere at room
temperature, dry tetrahydrofuran (30 mL) was added. The mixture was stirred at
room temperature for 15 min, during which time it became homogeneous. The
stirred mixture was cooled to -70°C and a solution of sec-butyllithium in
cyclohexane (1.4M, 45 mL, 2.2 equiv) was added over several minutes. After 1 h
at -70°C, dimethylformamide (10 mL) was added over several minutes. The
mixture was allowed to warm to room temperature and was stirred overnight. It
was then cooled to 0°C and carefully treated with 1N hydrochloric acid (60 mL).
After a few minutes, solid sodium bicarbonate was added to basify the mixture to
pH 9-10. The layers were separated and the aqueous phase washed twice with
ethyl acetate. The combined organic phases were extracted with 0.8M sodium

hydrogen sulfate (3 x 125 mL). The combined aqueous phases were washed with



20 Br Into a flanme-dried round bottom fl ask,
4- br oi no- 2, 6-di net hyl phenyl di azo t-butyl sulfide
W@ 105605383 41.5 nmol ) and potassi umt - but oxi dePCHESHB5/010330
g, 10 equiv) WD 2005/095383 PCT/ US2005/ 010330 -66
were conbined. A stir bar was_added and the m xture
pl aced under nitrogen. To t1%%" was added dry DVSO
(120 nL). The m xture was stirred vigorously
overnight at rt. The reaction mxture was then

full i nt ' . h [ 400 ..
ey RO Sk O B S E Busd 30D a8 shifRogiven
5 ByEBLAs] Phe mauingfshsﬁeﬁsi_aﬁ 6 eRfractld WHE %ﬂfﬁlﬂﬁﬂeteﬁ@  hso
solid was collected by filtration and washed wit

waindp. Tirpeombinge osgsinicophages wiire swshasawitihbgna, deed igpbgnesium

ch L del [ ,an e Lon.dried ov oy 1

e L E P R
5 asNMR eEDOMBOE MR D67 (89 3, 7. BY 0OH, s),%.k!\gm s), 8.25 (1H, s),

(CDCL3/ CD3CD, 500 MHz) 8 2.51 (3H, s), 7.2 (1R 's),

7. 6003 (H1, s3) Maps spec(: 161.061bH).. Mass spec.: 211.03

(MH) +. 7-net hylindazol e-5-carboxal dehyde HN-N H O 15

5- Brono- 7- net hyl i ndazole (6.10 g, 28.9 rnol) and

S i BeAy ¥y datlonlyfdino 3070 el yial HGhdazoll 531)-£brylio deid methyl

equiv) were weighed into a flame-dried round-bottom

f1 88 contai ning a magnetic stir bar. Under a nitrogen

at mosphere at room tenpgrature, dry tetrahydrofuran

(30 m.) was added. The xtwre was stirred at room

tenperature for 15 m Ing which tine it becane

honogeneous. The 20 st d m xture was cooled to -70C

and a sol ution of sec-buyyl Iy thium: cycl ohexane

(1.4M 45 inL, 2.2 equi vk was agded 8r sever al

m nutes. After 1 h at -70C 7que hylf or mam de (10 nl)

was added over severag?#q' e®. The mixture was
10allowed to warmto ro enperature and was stirred

overnight. It was then cooled to OC and carefully

treated with 1IN hydrochloric acid (60 nL). 25 After a

f ew m nAtstisred solutidn 96 Ni-bemzlior peatoonsd -e-plas pladabety ciie trimethyl

1l ol lowual P ve

t i ned i Y
e H%te@@ﬁh?\%t?ﬁl%&%ﬁﬂ%ﬂ%S PEI2N1CqRRAS Bt Bain, 7-

extracte
15 methylindazole-5-carboxaldehyde (2.22 g, 13.86 mmol) in tetrahydrofuran (20

mL) was added. Disappearance of starting material was monitored by TLC and
LC/MS. After 5 days at room temperature, the solvent was evaporated and the
residue dissolved in ethyl acetate. The solution was washed with 2% phosphoric
acid and brine, dried (magnesium sulfate) and evaporated. The residue was

20  purified by flash chromatography on silica gel, eluting with 1) 1:1 and 2) 2:1
ethyl acetate/hexane, to give the product as a colorless foam (4.93 g, 97%). 1H-
NMR (CDCl3, 500 MHz) § 2.43 (3H, s), 3.80 (3H, s), 5.12 (2H, s), 6.66 (1H, s),
7.28 (5H, brs), 7.33 (1H, s), 7.47 (1H, s), 7.74 (1H, s), 7.96 (1H, s). Mass spec.:
366.16 (MH)".

25
tert-Butyl (Z)-1-(methoxycarbonyl)-2-(2-((2-(trimethylsilyl)ethoxy)methyl)-7-
methyl-2H-indazol-5-yl)vinylcarbamate



hydrogen sulfate (3 x 125 inL). The conbi ned aqueous
phases were washed with WO 2005/ 095383

wERODsE380D5/ 010330 -67 ethyl acetate (100 nlL)PEntiS10b&6no0330
the pH was adjusted to ca. 10 with solid sodium
hydr oxi de. The resulting suspension was extracted wth
ethyl acetate (3 x 150 nL).-&%he conbi ned organic
phases were washed with brine, dried (magnesium
sul fate) and evaporated to give the product as a
light-tan solid (3.01 g, 65%. 'H5 NWR (CDC13, 500
MHz) 8 2.63 (3H, s), 7.73 (1Hy s), 8.12 (1H, s), 8.25
(1H, s), 10.03 (1H, s). yﬁ HBog¢61. 06 (VH) +.
2- Benzyl oxycar bonyl am no- t hyl - 1Hi ndazol - 5-yl ) -
acrylic acid nethyl ester HN-N 10 HBCO OO A
stirred sol ution of
N- benzyl oxycar bonyl - a- phosphonogl yefnent ri net hyl
ester (5.51 g, 1.2 equiv.) in tetrabygrofuran (30 ni)
at roomtenperature was treatey wth >
tetranet hyl guani dine (1.91 ni, T\d_ v). After 10
mn, 7 15 methylindazol e-5-car boxal de (2.22 g,
13.86 rnol) in tetrahydrofuran (20 nlL) was added.
Di sappearance of starting material was nonitored by
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Methyl 3-(2-((2-(trimethylsilyl)ethoxy)methyl)-7-methy1—2H-indazol—5-yl)-2-
hydroxypropanoate

N )
/SI—\_0

15

To a solution of tert-butyl (Z)-1-(methoxycarbonyl)-2-(2-((2-
(trimethylsilyl)ethoxy)methyl)-7-methyl-2H-indazol-5-yl)vinylcarbamate (200
mg, 0.43 mmol) in dichloromethane (2 mL) at 0°C was added trifluoroacetic acid

20 (1 mL). The ice bath was removed. After 30 minutes, the reaction was poured
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i ndazol e- 5- car bal dehyde (4.46 g, 15.4 mmol) and
N-(tert-butoxycarbonyl) 5

met hyl - 2- (di met hyl phosphonoydPyci nate (4.80 g, 1.0
equiv) in tetrahydrofuran (40 nL) at roomtenperature
was added N, N, N, N -tetranethyl guanidine (3.29 niL,

1.7 equiv). The react.ion allo to sti
e‘ﬁf?e?ea?r@ %‘H{n CQpiainipg gt §V1\’?i Yo 8eH3B ﬁn&H?‘e&l qeﬂ{rglgzeﬁ ‘Ylﬂl 1 Solid
bur6 g%ﬁa@%d"i’ﬁé £ ers@%ﬁ’r@t@d' 'T“h@ ofﬂaﬁk@%}er@%gﬁfed with

washed wth water (2X), then brine, dried over
wmgnnsued: sodiwhftacasbenate, ﬂ&ndammcedmerdam@dmagmsumn sulfate, and

oL SaLA (300 L SR el IS AR
p((ggg m% 62 &) M tetrahy@lofdthn (2 mL). The reaction was |Stlr56|£1|- at room

(tr|rrethylsHyI)ethoxy)rrethy - 7- met hy
datzmpefattyb pvamighy, dkilatedpridpethplacetats, wesledomth waigr (2K), then

ﬁruﬁ ?ﬂg} ﬁ%oﬁa&%gshﬁ@:s?l g{ajfdecetﬂceb lfra¥ed Column chromatography
( t boRthyll sblay/ Dexbhey gé\r@l(f‘é’h‘%'(i?:%?bbﬁ ligRiyelloeacn! Massy

| ) vinyl carbamat ¢ (200

dl-‘&ﬁﬁpo%ﬁé@ﬁMﬁé (2 nL) at OC was added trifluoroacetic
acid 20 (1 nL). The ice bath was renoved. After 30

m nutes, the reaction was poured WO 2005/ 095383
P@(M%@QW@E&@M (2-62-(trirbeths gD @hoxyndethyiel-methyl-2H-

cont ai ni g% ethyl acetate and water, neutralized with
soinfggols qulmllﬂr@gpb‘%ﬂ%’c@f P t he | ayers separ at ed.
The organics were washed wit§ o

PRGN
MeO NO

2
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To a solution of methyl 3-(2-((2-(trimethylsilyl)ethoxy)methyl)-7-methyl-
2H-indazol-5-yl)-2-hydroxypropanoate (20 mg, 55 pmoles) in pyridine (1 mL)
was added 4-nitrophenylchloroformate (55 mg, 5 equiv). The reaction was stirred
at room temperature overnight. The reaction was treated with an additional
portion of 4-nitrophenylchloroformate (30 mg, 2.7 equiv) and stirred at room
temperature for 8 hours. The reaction was poured into diethyl ether, washed with
IM potassium bisulfate until very acidic, then saturated bicarbonate, then 1M
sodium hydroxide until most of the nitrophenol had been removed, then brine,
dried over sodium sulfate, and concentrated to give 50 mg (quant.) of a pale
yellow solid which was used immediately in the next reaction. Mass spec.:

530.30 (MH)".



saturated sodi um bi carbonate, then brine, dried over
magnesi um sul fate, and concentrated. The yell ow

WO e®bdessnas treated with sodi um cyanobor ohydr PABUS2005/010330
(200 ng, 7.4 equiv) and tetrahydrofuran (2 nL). The
reaction was stirred at room tenperature overnight,
diluted with ethyl acetate, wiHshed with water (2X),
then brine, dried over nmagnesium sul fate, and
concentrated. Col umm chronmat ogr aphy (25@6ethy|
ac tate/hexa esh)%ave 2 yel | ow

~(Mgthaxycargeny ggg@t8figqgf¢‘€sflsgly§9@lmxy)methyl)g 7-methy1 2H-

0% Lme
LB pOH ) s e RN bR
cacmbmaﬂmﬂhbo N2 N O 15 To a solution of nethyl
3-(2-((2-(trinmethylsilyl)ethoxy)nethyl)-7-mnmethyl -
2H—indazol-5-y|)-2-hydroxypropanoa%e (0 , 55
proles) in pyridine (1 n) was ad
4-ni trophenyl chl orof ormate (55 e The
reaction was stirred at roon1§§?§§?gture over ni ght .
The reaction was treated Q. ditional portion
of 4-nitrophenyl chl orof orj (30 ng, 2.7 equiv) and
stirred at room 20 t egRe for 8 hours. The
reacti on was poured into digethyl ether, washed with
1M pot assi um bi sul fate until acidic, then
saturated bi carbonate, then sodi um hydr oxi de
until nost of the nitrophenol dwbeen renmoved, then
brine, dried over sodium sulfa' and concentrated to
give 50 ng (quant.) of a pa e yeI OMISO|Id whi ch was
used i mediately in the next r acé Mass spec.: 25
530. 30 (MH)+. WD 2005/ 095383 PCT/ 52005/ 010330 - 70
51- (N@thoxycarbonyl) 2-(2- ((2 (trlnethyIS|IyI)ethoxy)in

et hyl ) -7-net hyl - i ndazol - 5-yl ) et hyl
4- (1, 2- Alﬁlgs&mszham@q mlhlialz@nwtho@cmpmylwz)@r(@f. di ne- |

&ﬁ&%ﬁﬁ&@bgﬂlmy)%\éthyl)-7-methy1-2H—1ndazol-5-yl)ethyl 4-nitrophenyl
carbonate (27 mg, 51 pmoles) and 3,4-dihydro-3-(piperidin-4-yl)quinazolin-

2(1H)-one (34 mg, 2.8 equiv). The solids were dissolved in dimethylformamide
10 (1 mL) and treated with diisopropylethylamine (0.1 mL, 11 equiv). The reaction
was stirred at room temperature for 2 d. The reaction was concentrated, dissolved
in ethyl acetate, washed with 20% potassium hydroxide (3X), then brine, dried
over magnesium sulfate, and concentrated. Column chromatography (100% ethyl
acetate) removed baseline material to give 50 mg (quant.). Mass spec.: 622.50
15  (MH)".

I-(Methoxycarbonyl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(1,2-dihydro-2-
oxoquinazolin-3(4H)-yl)piperidine-1-carboxylate



W@ eoosoet3By | si |l yl ) et hoxy) met hyl ) - 7- net hyl

10

15

N OQOYN MOON O 5 Aflask was charged with
1- (et hoxycar bonyl)-2-(2-((2-

- 2H i NPEUK2085/§10330
| )ethyl 4-nitrophenyl carbonate (27 ng, 51 pnol es)
and 3, 4-di hydr o- 3- (pi peri di n-4-yl)qui nazol i n-
2(1H)-one (34 ngy, 2.8 equiv)- TThe solids were

di ssol ved in dinmethylformam de 10 (1 nL) and treated
with diisopropylethylamne (0.1 nm, 11 equiv). The
reaction was stirred at roon1tenperat re for 2 d. The
reaction was concentrated, dissolvgd dmn et hyl

acetate, washed with 20@6pota55|un1 O
then brine, dried over nagnesi 2
concentrated. Col umm chronatograph (10096ethy|
acetate) renoved baselinqj N to give 50 ny
(quant.). Mass spec.: 6223350 115 (VH) +.

| -1 Hindazol -5-yl)ethyl

1- (Met hoxycar bonyl) - awga
4- (1, 2-di hydro-2- oxoqui nazplin-3 (4H)-yl)pi peridi ne-

| -carb oxylate WD 2005/ 095 / US2005/ 010330 -71
H ONNN\ | / OOY N MO
1- (Met hoxycar bonyl ) - 2- (2- ((2- (Tfri methyl si | yl) et hoxy) nme
thyl)-7-nmethyl - 2H i ndazol - 5-yl jhyl 4-(

1, 2-di hydr o- 2- oxoqui nazol i n-3(4H) -yl )pi peridine- | 5
carboxyl ate (50 ng, 40 pnol es) vvas di ssol ved in

S0 S L

2H-indazol-5-yl)ethyl 4-(1,2-dihydro-2-oxoquinazolin-3(4H)-yl)piperidine-1-

carboxylate (50 mg, 40 nmoles) was dissolved in trifluoroacetic acid (50% in
dichloromethane, 5 mL). After 2 h at room temperature, the reaction was
concentrated. Column chromatography (50% ethyl acetate/hexanes -> 100%
ethyl acetate) gave 14.5 mg (37%). Mass spec.: 492.15 (MH)".

Example 1
3-(7-Methyl-1H-indazol-5-yl)-1-0x0-1-(4-(piperidin-1-yl)piperidin-1-
yl)propan-2-yl 4-(1,2- dlhydr0-2-oxoqu1naz011n-3(4H)-yl)p1per1dme-1-

carboxylate

To a solution of 1-(methoxycarbonyl)-2-(7-methyl-1H-indazol-5-yl)ethyl
4-(1,2-dihydro-2-oxoquinazolin-3(4H)-yl)piperidine-1-carboxylate (14.5 mg, 30



concentrated. Col um chromat ography (50% et hyl
acet at e/ hexanes -> 100% ethyl acetate) gave 14.5 ng

W@ 2003p9s3khss spec.: 492.15 (VH) +. 10 Exanpl e 1PCT/US2005/010330
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3-(7-Methyl -1 Hindazol -5-yl)-1-0xo0-1-(4-(pip
eridin-1-yl)pip eridin-I- yl)propan-2-yl

4- (1, 2-di hydr o- 2- oxoqui nazol4 #3(4H) -yl ) pi peri di ne-1 -
carboxylate H ON\ OOY NNO NI \ NH 15 To a
sol ution of

1- (et hoxycarb (7-nmet hyl - 1Hi ndazol - 5-yl ) et hyl
4- FIPO?S waﬁhan aaHfziuWﬁ%%%ﬂeflﬁ sgyuian. of lifapmedyiexde. | - ¢

TP BhRr 638 ) ISRELfPIY, HRrstion yoriiste

adoeghightatirubmdempératuid. hThﬁmehlgtdmoxasdE)ncmmtﬂdy dissdleed in
(6.2 in 5 equj in er m.). .The reaction wa

st PrieE et émml'apf %@éﬂ%@%ﬂq{ oA Prefapiiaie Earmg and the

maﬁeag@ap\%; EHoBtratél &8 &/@E chitle MRYRYtic heig i g&f og%st rr%érled on

of 1M hydrochl oric acid. A précipitat
anbb thh vl stepaithon pwascationc diess apesd 478.1Gi MH) he cr ude

carboxylic acid S C rrled xt

wi t hout Bl?rsl “85“’?8}? r*%s ! e@perlcﬁggng lcilﬂﬁ—s ‘%V)
Sohﬁﬂ m%pm‘pylelﬂeylﬁﬁmem@mdz ecfmp) mmnethw@ﬁﬂﬁﬁid@ §p ﬁlL) and
(9 ng, equiv), and dii sopropyl et hyI am ne (

2 élthovc)methamm(denhyatf%flmﬂadéect RyBOP® 4h@img, 1.05 equlv) The ice

di geﬁh %%r?g rllgtag%% an%—pﬂgn%gccémilgg%i%ﬁ 1 %agﬁ}e é% (\gzq &gncentrated

Sthﬁd Pl thfeqliPIlC"ﬁo iVaehd SACLIRIOLUNAT16 mg, 73%) as it
concentrélt gj(};lbrand E)url %1y preparatn%%/be HgLCHigo7g|/2/gSI‘S

t heiffuoréaecioapdsalt (HLBIM@ (cma%)) 89.10Gn, 0.5), 1. 11 (m, 0. 5H),
£
0! k0SS SRR a2 Gy 0 0D, B8 ey 2105 Ay (o0, 2BDgh bty 70
Elgmlﬁw 4.83. (%8 1&915 %‘@m ﬁiﬁ% 9(3“{11 ﬁ*@ 6 ﬁ{(}l’h&;&@ J=(7:§) 7.3,
7. 14),(7d20- 7J§'(n163H)§ 7311 (m, IH) 8 25 (m 1H) Mass spec.: 628.29 (MH)

7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2-H-indazole-5-carbaldehyde
\/_
Si

To a solution of 7-methyl-1H-indazole-5-carbaldehyde (5.0 g, 31.25
mmol) and N-methyl-dicyclohexylamine (13.5 mL, 62.35 mmol) in dry
tetrahydrofuran (120 mL) at 0°C, was added 2-(trimethylsilyl)ethoxymethyl
chloride (6.65 mL, 39.5 mmol). The icebath was removed and stirring continued
for 5 h. The reaction mixture was diluted with ethyl acetate, washed with water

(2X), brine (2X), dried over sodium sulfate, and concentrated in vacuo. Column



15 1H), 7.20-7.55 (m 3H), 7.71 (m 1H), 8.25 (m 1H).
Mass spec.: 628.29 (M) +.

wQ@ 2008098883 2- ((2- (trinmet hyl silyl)ethoxy) met hyl ) PQF/HSiongie10330
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15

20

zol e-5-carbal dehyde Si' r-1 /-ONN O 20 To a
solution of 7-methyl-1Hindazol e-5-carbal dehyde (5.0

g, 31.25 mmol) and N-net hyl -dixycl ohexyl am ne (13.5

m., 62.35 mMmmol) in dry tetrahydrofuran (120 ni) at

0C, was added 2-(trinethylsilyl)ethoxymet hyl

chloride (6.65 m, 39.5 nrg)nol%{. The icebath was

r efhsoBRlogiaPhy affordedcs -2 81931 %le dI-NMR (SDODrAR) MHRS 8194 G,
m I | { t-h t it

et 2GR o B 80 st o 8T, iy SRR M D, .58
ang, cHn s (sat @y 8128 (¢ari) 8.68ak,UH), WO1 2603 )0 98@s3spec.: 291.33
PC&J&_{%ZOOS/ 010330 -73 chronmat ography afforded 8.5 ¢

(9 /" H NVR (CD30D, 300 MHz) S -0.04 (s, 9H),
0.83-1.01 (m 2H), 2.60 (s, 3H), 3.22-3.34 (m 2H),
3.60-3.76 (m 2H), 5.58 (s, 2H), 7.54 (s, 1H), 8.23

( s2-Alddjoxy@-6Héethexyphlebphody Btetisacid H) . Mass spec. :

291.33 (MH)+ 5 2- Acet oxy-2-(di et hoxyphosphoryl)acetic
acid 001 HO-T- OO0 P-OEbog:e/ d yoxylic acid
nonohydrate (4.0 g, 43.45 mmjol )ovvas suspended in 10

di et hyl phosphite (5.59 nHO 1> equiv), warnmed to 60C,
and held there for 5 h. Th:i;\ i on was cool ed,
diluted with dichl oromsthaneo(él ), and treated with
pyridine (3.51 nL, 1.0 equiv) and acetyl chloride

(3.09 nL, 1.0 equiv). A significant exotherm was

noted. The reaction was stirred at roomtenperature
for 2 RlyoRybc peidanonphydiats (hdsh &ld. 4% mhpol) was suspended in

hyg{eﬁg}f lplg)cgsipﬁitgfl 899 I(n{, )1<02 e%u.ivg,l'\)vamget&%g 60°C, and held there for 5 h.
The reaction was cooled, diluted with dichloromethane (40 mL), and treated with
pyridine (3.51 mL, 1.0 equiv) and acetyl chloride (3.09AmL, 1.0 equiv). A
significant exotherm was noted. The reaction was stirred at room temperature for
2 h. The reaction was washed with 1 M hydrochloric acid (2 X 20 mL), then
saturated sodium bicarbonate. The organics were dried over magnesium sulfate,
and concentrated to give <2 g as an oil. The aqueous washes were combined and
extracted with dichloromethane (4X). The organics were dried over magnesium
sulfate and concentrated to give 5.85 g (53%) as an oil which solidified upon
standing. "H-NMR (CDCls, 500 MHz) & 1.36 (t, J=7.0, 6H), 2.21 (s, 3H), 4.28
(m, 4H), 5.54 (d, J=17.7, 1H), 8.90 (bs, 1H). Mass spec.: 255.10 (MH)".

Methyl 2-acetoxy-2-(diethylphosphoryl)acetate

o OY
"

o=P-oEt
OEt



15 saturated sodi um bi carbonate. The organics were
dried over magnesium sul fate, and concentrated to

W@Rwe/093383 as an oil. The aqueous washes were PONDE2008010330
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and extracted with dichloronmethane (4X). The organics
were dried over magnesium sulfate and concentrated to
give 5.85 g (53% as an oil AHi<h solidified upon
standi ng. 1H NWR (CDC13, 500 MHz) 6 1.36 (t, J=7.0,
6H), 2.21 (s, 3H) 4.28 20 (in, 4H), 554(d J=17.7,
1H), 8.90 %Lg . Mass spec.: 255. (M—3+. Vet hyI
2 acet 0k92 "(ebc?g@flmﬂsﬂ%%ﬁéﬁfﬂ\’}( a@@matlwdw1 e (9 ml)ando-

net 8 apee 1 ptlin g Ot e iy

amdxethgﬂ-ﬂ’l’ hyio-ﬁtﬂmemogﬁﬁﬁdmbm BM g;’:\43‘ B hen¢Y id shslliportions with
erl enmeyer fl ask aﬁ? 0C was added
rre%‘mlvn no §tifhag: M rtaﬁégl@gd%ﬁsuceméetf ghgmiguresgaspllowed to

NGl d at A)SC%HPH HMM&I%? S‘Mntahswﬁ‘ rg | Tﬁégetﬁéfgal%d[ rt%ﬁ%rred in

After addition was conple xture was
t opdi'tlemsalma mp'dméioh@xf Zwemxy-mméthmwheépmnml)asmd daid (5.50 g,

h
@pgt o ﬁlfbfft %8(5%2‘5@” le{éﬁﬁ h%?%@ﬂ%ﬁ@ééﬁa \gfr'fi)aaé apellow
acécﬂoﬁ'}'—brﬁge& Thczlgea@nmhg alld?x/e%tte $&st QF@’C R lmrﬂm"b@Fdré

the solid had all dissolved and a yellow col or
pelméqbémg titropie threagit fhersolndion & teowed lmlmapEdtdlazDH@Chahar The

P sttt 0 Bt T he Bt ybflop i HElvR
{m?g rﬁtoqomz%ql%e(t& J%@) @2 @@ﬁgtz 21 ?553ﬁ),f33821% y&) '4% (m,

(CDC13,
6"9H)242](d($—163$1)1H)3 M@ss(speci§}6)9174(MH)(m 4H), 5. 43
(d, J=16.8, 1H). Mass spec.: 269.17 (M) +. Met hyl
2-acetoxy-3 -(7-nethyl -2- ((2 (trimethylsilyl)
et mmyyl DRicBsky-3 2 B R 2(2-GBmethy s D EMbRAN el -2 1YB I 01-

—yl)acrylate

To a solution of methyl 2-acetoxy-2-(diethylphosphoryl)acetate (923 mg,
3.44 mmol) in tetrahydrofuran (7 mL) was added lithium chloride (146 mg, 3.44
mmol). The reaction was stirred until dissolution was complete. The reaction
was cooled to -78°C, and treated with N,N,N',N'-tetramethylguanidine (0.43 mL,
3.44 mmol) to give a white suspension which was stirred for 10 min.’To this was
added the 7-methy1—2-((2—(trimethylsilyl)ethoxy)methyl)-2-H-indazole-5-
carbaldehyde (1.00 g, 3.44 mmol) in one portion. The reaction was stirred for 1 h
at -78°C, and then allowed to slowly warm to room temperature in the dewar.

Allowed to stir overnight at room temperature. The reaction was poured into



\_O To a solution of nethyl
2- acet oxy- 2- (di et hyl phosphoryl )acetate (923 ng, 3.44

wornwbp9ises t et rahydrofuran (7 nL) was added | it PCT/ES2005/010330
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chloride (146 ng, 3.44 20 mmol ). The reaction was
stirred until dissolution was conplete. The reaction
was cooled to -78C, and treaf/éd with

N, N, N, N -t etramet hyl guani dine (0.43, nL, 3.44 muol)
to give a white suspensi on whi ch was stirred for 10
mn. To this was

7 vasergtherp The 2n1(<m Wéft‘ ﬁ?gﬁr@rqdmﬂétiwgw sihet B0y whichwegg
e, e
arﬁtblmli’uﬁmhﬁinhancrgdplt}oﬂ@%w 25%etihy] 4cztataberanes)gevadifrmgi n

the dewar. . o] stir overnight at
te(ér%é»a at aﬁéxmﬁ%@yf 2nids éﬁ?%%aspwlgﬁeqsmlo Nt (Z isomer): 'H-

@g@ Q

m Xt ur g Sgﬁrl(r/lacfgd&éﬁ@t%ﬁggﬁ’e%ﬁgﬁ’ﬁe’r }? ?S G ELP@ 2.62
We(s 3 H W Sioeh, BH),1B. Talse BE), tSHEN(sh2 i) &, 88d(s) Hdi), 3\08r(s, 1H), 7.73
magnesi um sul fate, and c

cHP il Scdpriytl Mot ﬁae%g&%gﬁéﬁﬁﬁg RO i BREBs) HVR
y@ %@gﬁl FQ)S?/B(J é(j?r ((st soms ’)J_%r%zﬁ% m@@??? (SpatD:

M‘Z%@n m)oz 8(55(5,39{'))5 7@ (QQH}H 32@3151;) 2B (s, 2H2,57 18(s, 1H),
Q S, Mgi 3.71 (s, 3H), 5.75
( 142&4) SS(@6019=95 17?( )(-s: 1H) 7.73 (s, 1H),
.11 (s, 1H) Mass spec.: 405. 17 (MH)+. Mnor (E
isorrer): " H NVR (CDC13, 500 MHz) 6 -0.02 (s, 9H),
O ®5- Méthyl]?Sce?ooxyZHﬂ-rrié.tt?ﬁ-?ﬁﬁ%—(ﬁhﬁ;:l?ﬁsigﬁée(gm(xy;ah%t&gl)—a}ﬁ6
: S, , 7. S, :
3@31 bi)xrfopagioaﬁs (s, 1H) 10 8.14 (s, 1H). Mass
spec 405.17 (MH)+. (R 2- acet oxy- 3
-(7-msthy| 2((2(trinﬂﬁ S|Iyl)ethoxy)msthyl) 2H
I ndazol - 5-yl ) pr opanoat MOONS NO 15 To a
sol ution of methyl W?-Chce Eoxy- 3- (7 met hyl - 2- (( 2-

To a solution of methyl 2-acetoxy-3-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)acrylate (825 mg, 2.04 mmol) in
degassed (by bubbling nitrogen) dichloromethane (20.00 mL) under nitrogen was
added solid (-)-1,2-bis-((2R,5R)-2,5-diethylphospholano)benzene-
(cyclooctadiene)rhodium(l) tetrafluoroborate (100.00 mg) , all at once. The
reaction was placed under a hydrogen atmosphere (55 psi), and shaken for 6 h.
The reaction was concentrated and purified by column chromatography (25%
ethyl acetate/hexanes) to give 700 mg (84%) as a colorless oil. 'H-NMR (CDCls,
500 MHz) & -0.03 (s, 9H), 0.94 (t, J=8.2, 2H), 2.07 (s, 3H), 2.61 (s, 3H), 3.11 (dd,
J=14.3, 8.9, 1H), 3.20 (dd, J=14.3, 4.6, 1H), 3.64 (t, J=8.5, 2H), 3.72 (s, 3H), 5.26
(dd, J=8.5, 4.6, 1H), 5.72 (s, 2H), 6.93 (s, 1H), 7.33 (s, 1H), 8.02 (s, 1H).



(trinmethyl silyl)ethoxy)nethyl)-2Hindazol -5-yl)acryl at
e (825 ng, 2.04 mmol) in degassed (by bubbling

woprdosogssd di chl oronet hane (20.00 nL) under niPEDYL2IV05/010330

was added solid (-)-

1, 2-bis-((2R 5R) - 2, 5-di et hyl phosphol ano) benzene 20

(cyclooctadlene)rhodlun(l) te?®afl uor oborate (100.00

ng) , all at once. The reaction was placed under a

hydr ogen at nosphere (55 psi), and shaken for 6 h. The

reaction was concentrated and purified by colum

chromat ography (25% ethyl acetate/hexanes) to give

70@R}1'Q I-fﬁﬂc&sy 9%7—@11&9}1% t(@iﬁuﬁ?éthylm Sﬁ;éﬂ%%}é%% _} A8701-5-
g 6 -0.0 %

SH)’)PIZ)PQEOI(JQQIdSI-D 3 11 (dd, 25 J=14.3, 8.9, 1H), 3.20

(dd, J=14.3, 4.6, 1H), 3.64 (t, J=8.5, 2H), 3.72 (s,

3H), 5.26 (dd, J=8.5, N6 1 H, 5.72 (s, 2H), 6.93

(s, 1 H, 7.3 3 (s, JAd_@HO2 (5, 1 H. WO

2005/ 095383 PCT/ US2005/ 020330 -76

(R) - 2- Hydr oxy- 3- ( 7- net hyl (trimethylsilyl)ethoxy

) et hyl ) - 2H i ndazol -5- yl)| anoic acid O HOCOH N S

N~-~ \-O5 To a solution «”\NR) met i

2-acet oxy-3-(7-nmet hyl - 2- ((2-

(trimethylsilyl)ethoxy)nethyl)- 2Lh§ndazol 5-yl ) propano

ate (700 ng, 1.72 mmol) in tetrahydrofuran (6 nlL) and

s5nmethanol (6 nL) at OC was added a solution of [ithium

hydrOX|de nonohydrate (289 ng, 6.89 nol) in water (6
10 m) . W@ewité@@tqfé&)-w&ﬁlyéﬂrapetedyétﬁwthmkm(@ The

el P RRARDSRAS R A 3 pallo TS PR Bl 7.

ac ixtnolixt uetrahydr@lﬂuyane(@rﬂm)cand/manm 96 b)) rapo°of ¥agBedied Bhe
suspensi on.was extracted with gqvj acetate (2X),

W@Hﬂ%%h%%hwdrmdﬁ nzﬂnphzdraf@r(? mgy 6,89 waigekd én weder (6

10 azli‘d;l_ﬁt Ghe rédMtlofr WAS E@iﬁg&an tfgvra g{\{ 6%9 \gf%su(?oggergtrated

15

20

was pure by use
pudistolead m(ﬁmI_Mfs&terpeanled f&HIECJ.ﬁnd titdtad with 1 M hydrochloric acid

2 &nNEltmﬁc)l%larc]%ch yA non-ng é Qgtl forme n’ldlﬁzzs%sgenglo%%agagxgrgptgc? \e?Vlth
ethyl acetate (2X), which were washed with brine, dried over magnesium sulfate,
and concentrated to give 620 mg (quant.) which was pure by LC/MS and was
used without purification. Mass spec.: 351.13 (MH)".

2-(Methoxymethyl)-7-methyl-2H'-indazole-5—carbaldehyde

@)
I \O
\N/

To a solution of 7-methylindazole-5-carboxaldehyde (8.80 g, 54.9 mmol)
and N-methyl-dicyclohexylamine (23.6 mL, 110 mmol) in tetrahydrofuran (200
mL) at 0°C was added chloromethyl methyl ether (7.50 mL, 1.8 equiv). The
reaction was allowed to gradually warm to room temperature overnight. The

reaction was concentrated, dissolved in diethyl ether, washed with water, then 1



O I\ O N/ N ~ 20 To a solution of

7- met hyl i ndazol e- 5- car boxal dehyde (8.80 g, 54.9 mol)
w@nasmbases hyl - di cycl ohexyl amine (23.6 L, 110 PETUK3005/610330

tetrahydrofuran (200 nlL) at OC was added chl or onet hyl

met hyl ether (7.50 nL, 1.8 eqyiv). The reaction was

allowed to gradually warmto r700mterrperature

overnight. The reaction was concentrated, dissolved

in diethyl ether, washed with water, then 1 WD

2005/ 095383. PCT/ US2005/ 010330. -77 M hydrochl ori
VeI e P AR Ting, dred FL PRGBS A, and
S WdnBéirating gieORCANT TR Siflwh® dBIPeBin eBiyl accti® afll kredfRE
di ssolved inethyl acetate and treated "with hexanes

unwith hexeses wafildastiop tirbidityTHde susnsesion sis heatedoatiledlear

until..a clear . splutio obt.ai.ned and 4.he fl.ask
o et Fosieie i Rt iP5, iapyitig

5 SOdriélal¥as selidwheduyieivith £ BRiwlh & biealbitepkrehtatePto dissolve
reheated to dissolve sone of the solids, and pl aced

i nsompeofithesoligs, armidacsd|in the fyaseer. fiherseHduwengddtesetl, wephad
| d diet t = 78Q) .. and. air-dfied '

5 Sefn §E el Lo Bo FE . Ribin BRER LR TRohotfer
I egli® ¥ 86ndehtrite @ rBYiks NV diEh didiRy] el (o) 20 &H9)| €6blédPto-
78C, and treated with a seed crystal of the product.
AFT8E, an<_i1treett¢tbwitb s_wb@d crystallofsbe prdduete rAtdrilllt, _é]neeldsl_llting

10 { ooy B ere MR oB GetpY AT GTEGEH 2 B To ive
' - 7 ) 66 3
5. nagdoigly 8 o T T 5%l "R e sy 576 G
1HH), 9.4 7s,(3H), 53Bis, 2¥Ds%.59 B AH), 0% (sl FH)NB > (s, 1H), 9.97 (s,

Met hyl
Z-HégtMﬁgﬁ-S?e%-QZQﬁiﬁ A4 et hyl ) - 7- met hyl - 2H i ndazol - 5-y
[Yacrylate 0 OY 0O OO0 N/

15  Methyl 2-acetoxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)acrylate

o OY
o

To a solution of methyl 2-acetoxy-2-(diethylphosphoryl)acetate (4.89 g,

18.2 mmol) in tetrahydrofuran (25 mL) was added lithium chloride (0.74 g, 17.5

20  mmol). The reaction was stirred until dissolution was complete. The reaction -
was cooled to -78°C, and treated with tetramethylguanidine (2.20 mL, 17.5
mmol) to give a white suspension which was stirred for 10 min. To this was
added 2-(methoxymethyl)-7-methyl-2H-indazole-5-carbaldehyde (3.10 g, 15.2
mmol) in one portion. After 10 min, the ice bath was concentrated and the

25  reaction stirred overnight. The reaction was poured onto water / diethyl ether,
and the layers separated. The ethereal was washed with water, then brine, dried

over magnesium sulfate, and concentrated. Column chromatography gave



~N To a solution of nethyl
2- acet oxy- 2- (di et hyl phosphoryl )acetate (4.89 g, 18.2

wonws)9i3e3 t et r ahydr of uran (25 nL) was added | i pai/us2005/010330
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chloride (0.74 g, 17.5 20 mmol ). The reaction was
stirred until dissolution was_conplete. The reaction
was cooled to -78C, and treat®d with

tetramet hyl guanidine (2.20 nL, 17.5 mol) to give a
whi t e suspensi on which was stirred for 10 min. To this

dd .
Ry By R e b2 HriadorolosS Sebalk Y s e
(31829) £hd the tifle cHMPOINd 286 ESPYY 4l PRixtiielorZ- Rd PL Romers as

the ice bath was concentr ed and the 25 reaction
sta eqledesswdr ANlgjht (Z ffbmelr)e MR (T2Cho08dHan b 3. 2hels 3H),

e HEF LGt Tl g £ 6 BT BT S ARIE 1 Fgg 11,

OVEY2 (RARSSE. LS YHb Ak e 9@@@ feﬂf | . -
chr orra@taog[?aphtglq gavﬁe V\DSSZ 05/ 09538 / USZ%SS/ 0103 0 H
- T8MRe(@V€Lef00 MHz) 6 2.35 (s, 3H), 2.62 (s, 3H), 3.40 (s, 3H), 3.85 (s, 3H),

(S BB B R U TR G o, st

a 3‘?9’<1811\@H§”f Z- and E- isomers as a colorless oil.
Major (Z isoner): 'H NWR (CDC13, 500 MHz) 8 2.25 (s,
2.62 (s, 3H, 3.40 (s, 3H, 3.71 (s, 3H), 5.69

3H),
o o Vo it Elme oSy PhigSe gt

Sﬂmﬁganoaﬂé' NVMR (CDC13, 500 MHz) 8 2.35 (s, 3H), 2.62
3.40 (s, 3H), 3.85 (s, 3H, 5.69 (s, 2H),
732 (s, I H, 7.38 (s, 7.78 (s, | H), 8.14 (s,

I H). Mass spec. 319.)5%@(/ +. 10 (R)- Met hyl
2-acetoxy-3 -(2- (methed 1) - 7- net hyl - 2H i ndazol - 5-
yl )propanoate 0 0 N A solaution of rre‘t hyl

2- acet oxy- 3- ( 2- (net hoxyr ne | -2H 15

i ndazol -5-yl)acrylate (2.80 8Nrmol ) in

di chl or onet hane (20 nmlL) was gas@ed by passing a
stream of nitrogen through the solution. To this
solution was quickly added (-)- 1,2-bis((2R 5R)-2,5-
di et hyl phosphol ano) benzene(cycl ooct adi ene) rhodi um (1)

trifl uoAQBRibY bs HeftyNalaRetod A8 - MU imdth Ay theBHM- YV n Ay D H-

solid. The reaction was
indazol-5-yl)acrylate (2.80 g, 8.8 mmol) in dichloromethane (20 mL) was

degassed by passing a stream of nitrogen through the solution. To this solution
was quickly added (-)-1,2-bis((2R,5R)-2,5-
diethylphospholano)benzene(cyclooctadiene) rhodium (I)
trifluoromethylsulfonate (100 mg, 0.016 equiv) as a solid. The reaction was
placed under a hydrogen atmosphere (55 psi) and shaken overnight. The reaction
was concentrated and purified by column chromatography (50% ethyl
acetate/hexanes) to give 2.74 g (97%) as a colorless oil. "H-NMR (CDCls, 500
MHz) 6 2.08 (s, 3H), 2.61 (s, 3H), 3.11 (dd, J=14.3, 8.9, 1H), 3.20 (dd, J=14.3,
4.6, 1H), 3.39 (s, 3H), 3.72 (s, 3H), 5.26 (dd, J=8.9, 4.6, 1H), 5.68 (s, 2H), 6.93
(s, 1H), 7.33 (s, 1H), 8.02 (s, 1H).

(R)-2-Hydroxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)propanoic acid



20 pl aced under a hydrogen at nosphere (55 psi) and
shaken overni ght. The reaction was concentrated and
w@eoosfopses by col uimm chr omat ogr aphy (50% et hyl PCT/US2005/010330
acet at e/ hexanes) to give 2.74 g (97% as a colorless
oil. "HNWR (CDC13, 500 MHz) 8 2.08 (s, 3H), 2.61 (s,
3H), 3.11 (dd, J=14.3, 8.9, 1%, 3.20 (dd, J=14.3,
4.6, 1H), 3.39 (s, 3H), 3.72 (s, 3H), 5.26 (dd,
J=8.9,4.6, 1H), 5.68 (s, 2H), 6.93 25 (s, I H, 7.33
(s, I H, 8.02 (s, |
(R) - 2- Hydr oxy- 3- ( 2- (met xymet hyl ) - 7- et hyl - 2H i ndazol
-5-yl ) propanoi c acid 95383 PCT/ US2005/ 010330
-79- O HO-OH O N/ To z:a solution 9f (R)-nethyl
2- acet oxy- 3- ( 2- (nmet hoxynet hy et h
2H i ndazol - 5-yl ) propanoat e ( .4 mmol ) in
tetrahydrofuran (20 nmL) 5 and anol (20 nL) at OC
was added a solution of |ithium hydroxi de nonohydrate
(1.41 g, 4.0 equiv) in water (20 nmL). The reaction was
stirred at OC for 1 h. The reaction was concentrat ed,

di | t 1 -
N 1 ROR AR (Rt 25080832 i tho /PRy
SO QHtmdmol—xﬂa;d)pmmn_exlb (230 ed8.dxtmnbiinv &itgahwhbﬁlrat BPImL)
ST USSRy i R PR Sl
C 0 ﬁﬁﬁ@ﬁﬁ(ﬁ’ﬁﬁ@l 49 &9 li‘r‘()e‘equilv) HDwltet @.ﬂfﬁaL?S TH@r&bﬁoﬂ"@hsﬁﬁﬁed at

solirdified to a crystalline sol upon standi ng
NV ERALIB, TE@fBaMHZI) WS czoment(aéed gm)solvgd iBwatgri(5 EL£ooled to

£ 3 4C ag%l trejttego dﬂl\ghyqrpéhlo%c jod Clgw @pély aglcgc‘s ’{lge'_gdlutlon

1 H)Nas zvag %xﬁ%tedléﬂtensﬁe%f)w(tﬁ cththeetdB88d §RE@ichld6mef8ne. The
WMH)+. 15 (R)-Meth hydr oxy- 3

10 - ( Rrganios Fexy n@rnhlgnp ,.dywd@yﬁwlag}qsmﬁygg@m, gud concentrated to give
y! h%()%f (%g% a§ an oq_\!vhwh solidified to a crystalline solid upon standing. 'H-

NMR (CDCls, 500 MHz) § 2.40 (s, 3H), 2.78 (dd, J=14.0, 7.9, 1H), 3.00 (dd,
J=14.0, 4.0, 1H), 3.18 (s, 3H), 4.24 (dd, J=7.9, 4.3, 1H), 5.47 (5, 2H), 6.85 (s,
1H), 7.22 (s, 1H), 7.90 (s, 1H). Mass spec.: 265.08 (MH)".

15

(R)-Methyl 2-hydroxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-

yl)propanoate

(o)
O e \
~ O
\N/

20 To a heterogeneous mixture of 5 M sodium hydroxide (20 mL) and

diethyl ether (60 mL) in a fire-polished erlenmeyer flask at 0°C was added N-
methyl-N'-nitro-N-nitrosoguanidine (1.17 g, 7.95 mmol) in small portions with

swirling (no stirbar). After addition was complete, the mixture was allowed to



~NN 20 To a heterogeneous m xture of 5 M sodi um
hydroxide (20 nL) and diethyl ether (60 nL) in a

wo 2e0s/0p383 shed erl ennmeyer flask at 0C was addeRPlCTMUS2005/010330
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met hyl - N -ni tro-N-nitrosoguanidine (1.17 g, 7.95 rnol)
in small portions with swirling (no stirbar). After
addition was conplete, the m3&ture was allowed to WO
2005/ 095383 PCT/ US2005/ 010330 -80 stand at OC for 15
mn wth occasional sw rIing The et hereal was
transferred in portions to llslg)ff |on of

71

( Rytatz #yE Gy | S0ip WileRe LN 7 ioRthgrpalygs transferred in

AR RSB U 0 e
dl Bﬁl@iolﬁi;dylmgpatmoy@dtdmﬂ ADE . 3(panml}meflchlﬁm%merﬂmct(2(gmL)
[ 00 ratu ca. ..
RGeSt kst g bR epE GaRIOY RPGEGHYERS: SoravicRn ps
I eDPWred R &R Gt ﬁﬂnp{eﬁgp@f@ﬁﬁ %&eca 3 gin NRA6k HABbNYESitrogen

concentrated and purified by colum chronat ogr aphy
( Sfough tis%%letitryto reaxoae ama«:ted( diseenethangy | The reactiongyv

LAy B e MR
1H21czeta?te/iiéxa(n@§3 to \kr\kgl( AW g (ﬂ(ﬁ)%} 43.a cbidrlesSoi26 1I([-‘i\IMPJ'(KIDCI;ﬂy, 500

1HMHZ7) 83]160 (Ezs, 1H),)38 (B QIQ) (2395 (ﬂd,H)"——13|\ms73 égﬂé;ﬁ 14 bJ%13.9,

5 4 G T U

gsohglﬁr’ﬁ@ga ?ﬁ? 11912195 5&382'79“11951\)/[1-11)/33 suspended in

pho phi equiv) and warned to
6OC and heI d there for 5 h. The reacti on was cool ed

to th di ro t hane. {200 nL), and
trga(gg’dz %}7@ eq]faﬁl({eqw v) and benzoyl
chlorlde(253rrL 1020e ivg. The ice bath was
renoved and stirring contin ed lg;v é{n ght. The reaction
was concentrated, diluteg acetate, washed
with water, then 1 M potggsigm sulfate then brine,
dri ed over magnesi um sul fat®, and concentrated

Glyoxylic acid monohydrate (20.10 g, 218 mmol) was suspended in
diethyl phosphite (28.1 mL, 1.0 equiv) and warmed to 60°C, and held there for 5
h. The reaction was cooled to 0°C, diluted with dichloromethane (200 mL), and
treated with pyridine (17.7 mL, 1.0 equiv) and benzoyl chloride (25.3 mL, 1.0
equiv). The ice bath was removed and stirring continued overnight.  The reaction
was concentrated, diluted with ethyl acetate, washed with water, then 1 M
potassium bisulfate, then brine, dried over magnesium sulfate, and concentrated
to give an oil. The oil was triturated with ether to give a white powder which was
filtered, washed with diethyl ether, and air dried to give 29.0 g (42%). 'H-NMR
(CDCl3, 500 MHz) & 1.35 (m, 6H), 4.31 (m, 4H), 5.82 (d, J=17.7, 1H), 7.46 (m,
2H), 7.60 (m, 1H), 7.94 (bs, 1H), 8.12 (m, 2H).



to give an oil. The oil was triturated with ether to
give a white powder which was filtered, washed with

wale@siydzset her, and air dried to give 29.0 g (PQEAS2005/010330
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"H NMR 25 (CDC13, 500 MHz) 81.35 (m 6H), 4.31 (m
AH), 5.82 (d, J=17.7, 1H), 7.46 (m 2H), 7.60 (m
1H), 7.94 (bs, 1H), 8.12 (m-8H). WD 2005/ 095383

PCT/ US2005/ 010330 -81

1- (D et hoxyphosphoryl) - 2- net hoxy- 2- oxoet hyl benzoate

0 OMO P- OBt Ot 0 O Diazonethane was generated in
3 FHPistheyplasphory Dt Zmsipsy-2r 908 18@@%&’@“ 5 1/3 of each

N-net hyl -N -nitro-N-nitrosoguankdine (17.1 g 116.

I nnol ), 5 M sodi um hydr oxi ¢e Egog nL), and di et hyl

et her (450 nmL) at OC by ' \h Etguani dine in small
0}

portions with swirling todhe ot Bt two. After

addition was conplete, th xture was allowed to
stand at OCfor 10 min withlgccasional swrling. The
et hereal was transferred i rtions to a suspension
of 2 10 (benzoyl oxy) - 2-(di xyphosphoryl )acetic acid

(21.0 g, 66.4 mmol) in dichloronethane (ca. 20 ni)
until the solid had all dissolved and a yellow col or

persi sted. The reaction was allowed to rest at gC for.
15 i n, Dirzpocthang W Eenegated ity %é&pqlwb%alﬁe@weé e usine

R e

C OfRih At Retideq20® ndl) vandt dieth@letRerg 4§ @it §°@Gby addiag tite

yel l ow oil which was used wi.thout purification.. ...

1 pglpmlp@mll IE}UUOWWl gwirling to(tﬁpf: Ogl-flf twe. B %qdl'[ﬁ_l’b was

‘7" é(?m%frlh}e, ﬁ%n’lixg%rg %va% rgrklloxgéa: fb@'taﬁld at e fér A/mid Witk Becasional

1- MetrtinxyTRe étReronitvhasl teadisfefi2d (1 pomiwhhid sfuspénsemdidy) met

D B3 O B ik erdror A e RORGE s o 86 Y
mmol) in dichloromethane (ca. 20 mL) until the solid had all dissolved and a
yellow color persisted. The reaction was allowed to rest at 0°C for 15 min, before
bubbling nitrogen through the solution to remove most of the unreacted
diazomethane (reaction went almost colorless). The reaction was concentrated to
give the 22.0 g (quant.) as a faint yellow oil which was used without purification.
'H-NMR (CDCls, 500 MHz) & 1.37 (m, 6H), 3.85 (s, 3H), 4.28 (m, 4H), 5.71 (d,
J=16.8, 1H), 7.47 (m, 2H), 7.61 (m, 1H), 8.11 (m, 2H).

1-Methoxy-3-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-

oxoprop-2-en-2-yl benzoate




N \-O WD 2005/ 095383 PCT/ US2005/ 010330 -82 To a
sol uti on of

wa 2qodoeBdxyphosphoryl ) - 2- met hoxy- 2- oxoet hyl  bRCZ/U82065/010330
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(13.7 g, 41.3 mmol) in tetrahydrofuran (70 nmL) was
added lithiumchloride (1.75 g, 41.3 mol). The
reaction was stirred until dg%sol ution was conpl ete.
The reaction was cooled to -78C, and treated with
N,NN,N - tetramsthyl guani di ne 5 (5 20 m., 41.3 mol)

:n'on.gl v @aqq\%ﬁfl Ee 3 ]g(l)x%hg\@ oryl) -met c|>xryr-f oxoe%yljbenzoate

7 gpﬁ gyhr 2 Pgﬁfr% é‘% t;egrgﬂdwﬁﬂd (th@ﬁ)h%yacm%a mlikm2htdrideda 75

10.0 i nnol in one
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P sEitivaie Padle B oerrgnreeiotath MR B heab ¥ Baigine

W' 5 ho &t ﬁ%ﬁ{cﬁ‘)tt% gnV@@Wﬁﬁe WisbbnsiddwhRheras stifted for IMmin.
pot assi um bi sul fate, then saturated sodium

biTedhisovastadded Hremethyrd-((8-(trimsthyisbxiathoragmetiy)r3-H-indazole-5-

o ARG R Ha G o B0 n THEBAREE it G 10
Ofmidat ﬂTBS*CEplab&DJﬂQJ(B”GﬁatI@ avil aewsd fwell@wlyeﬁanotol rooij or
(Z isonmer): "H NVR (CDC13, ‘500

0 tggpe{rﬁ’quregwemlgh’@ 3r I(esreaqg]ml wag d@lgte@ﬁyulgﬁ}qyl eg;et(,ag, (V@.'S_Pled with

3 Wa’t%_ﬁheﬁ.}]l@ APQ) ass1€1§%1sﬁ?@% 6ﬂe?1 sa%d Z%&I?l?(ﬁ?arﬂﬁ}pfﬁ), fhenl

8 bll?le (dﬁed%h&:r nﬁ@ﬁ&n&m e@lfate 46d c&ﬁce@h‘hl)e& O\tllmm chirEmatogga%)hy
r{;S"/éFq}hyl gceg@te/(@xarg:pb gavg 1éj O(W%Q)as agmggn'e g% %E
5 o?né}sc’ 8373?95(:01?5 cégorfe? %1% "ﬁ/{aé& (égscfrﬁ%r) 03 -NSI\’ZRQé]ij% 500

( IMHZ)‘E OtOE!E()SZ PIBPBOS (méﬁ]?{) ]2861 M—BI—E% r3ﬁ (tntl1 2|H) 3. 7|3 )(Se 3H)X5 74
| RuiTh T DB e R0 (o 1 757 bacih B 0 D LoD §12
Pgi’ / ]6@2%8??1611 8@%.§Ma¥s 8&4048&) (i)@/(lgﬂﬁg 8R®linor (E isomer): "H-NMR
(CDCls, 500 MHz) 8 0.04 (s, 9H), 0.92 (m, 2H), 2.50 (s, 3H), 3.62 (m, 2H), 3.85
(s, 3H), 5.69 (s, 2H), 7.37 (s, 1H), 7.49 (s, 1H), 7.54 (m, 2H), 7.67 (m, 1H), 7.82

(s, 1H), 8.07 (s, 1H), 8.25 (m, 2H). Mass spec.: 467.18 (MH)",

(R)-1-Methoxy-3-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-
yl)-1-oxopropan-2-yl benzoate



-83 A Parr shaker was purged with nitrogen. A flask
cont ai ni ng 1- net hoxy- 3-

W@ 7006094393 - 2- ((2- (triinethylsilyl)ethoxy)nmet hyPQFBE2005610330
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azol -5-yl)-1-oxoprop-2-en- 2-yl benzoate (15.7 g, 33.7
mol ) was purged with nitrogen. The substrate was

di ssol ved in dichl oronet hane-$160 nL). The sol ution
was transferred via canula 5 into the Parr shaker and
degassed by passing a streamof nitrogen into the
solutio '

or .30 m n. . . . .
(-)-1, 2987 %L ?lta%ﬁ’{ wag Purged Withoifegsho SpflekaoniaiEng dacthoxy-3-
ULz - o
(o boast el ekl oin Py ORI 0 2o
ana- lbp@mateféﬁﬂg; 33ddinmiobrveds irgdadrwitilhigroRem.r The fidseate was

. |.zed to 60 psi h ] d sh :
ov BRI GRSt T R RO R e G viacam
PUrith kiR sHaREUFA RBARERHPPARRIBYN stél%aﬂli“rdéfglit%%e(ﬁ I\i/i@ti)o the

(98% as a colorless oil. SS spec.:
( Rpolnteminr 39.opipd (9xby2-Bis-((2R,5R)-2,5-diethylphospholano)benzene
[

et hyli-2- (L et byl si |yl h thyl)-2H. .
B PR ofhastislo i SR e gty pieg ino
sottet fiaaR whfich Wis tb=g¥Bled OXY pireed forinMddit#mel #min. The Parr
(trinmethylsilyl)ethoxy)nethyl)-2Hindazol -5-y_|21-1-oxop _

r opRakeWos Psesyrised o inns.l »f higlrogen Adrakeken ¢vernight. The reaction

2028 SR 46 Ed Bk R AR T i e
( 5(TYo)s alddloriespbil. Muswepeer: 4608@ (WMH)". The reaction was

stirred at OC for 1 h. The ice bath was renmnoved and
stirring continued at roomtenperature for 2 h. The

re . . ;
T R g G P D P
unindazetiI-gpropaicdiecc. A non-solid ppt forned. The
suspensi on was extracted with 25 ethyl acetate (3X),
whi ch were washed with Brine, dried over nmagnesi um

sul fate, and conCﬁﬂé\é Qb give the crude hydroxy
acid as an oil w't ite solid WO 2005/ 095383

PCT/ US2005/ 010330

To a solution of (R)-1-methoxy-3-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-y1)-1-oxopropan-2-yl benzoate (14.2
g, 30.3 mmol) in tetrahydrofuran (80 mL) and methanol (80 mL) at 0°C was
added a solution of lithium hydroxide monohydrate (5.09 g, 121 mmol) in water
(80 mL). The reaction was stirred at 0°C for 1 h. The ice bath was removed and
stirring continued at room temperature for 2 h. The reaction was concentrated,
dissolved in water (5 mL), cooled to 0°C, and treated with 1 M hydrochloric acid
until mildly acidic. A non-solid ppt formed. The suspension was extracted with
ethyl acetate (3X), which were washed with brine, dried over magnesium sulfate,

and concentrated to give the crude hydroxy acid as an oil with white solid



-84 formng in it (probably residual benzoic acid)

whi ch was used wi thout purification. Mass spec.:
wW@2®508%3¢M H) -. To a heterogeneous sol uti on of PGI/NE2005/010330

sodi um hydroxi de(150 nL) and diethyl ether (450 nlL)

in a fire-polished erlenmeyer flask at 0C was added N-

5 nethyl-N -nitro- N-nltrosogu&‘h'rdl ne (13.4 g, 90.9

nmmol) in small portions with swirling (no stirbar).

After addition was conpl ete the m xture was all owed

stand a or 15 with occa3| onal swirling.
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) et hyl ) - 2H i ndazol -

yl The.tre@mrpwqueﬁrﬁraiedmdmweﬁany@lmm Grppetngzaphy|(25 to

( R;@’é) e%yé rl‘él’g%?%l- %H}ICS to%Y ]g) ? gZ%% bf’t‘ﬂe ?1ftle cgl%pound asa
( t mmﬁés}swﬂs |1Hym/m mammmmz) zHe 0B da20); (594! Kﬁlf’ll@p angy (s,

di i soprop am ne

15 ( 03B% S (A iD 5,98 4o THLHD BRI U oad kLG 42, TH),

3578, 78, 2480, QLSO (075, 1,

PC&T,OUJ&?,Q(BB/ M8 3fkc.:-385.00MHY. 0OC was added PyBOP(r)
(951 ng, 1.83 mmol ). The reaction was stirred at

(R)-2-Hydroxy-3-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-
20 yl)-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-1-one

To a solution of the (R)-2-hydroxy-3-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)propanoic acid (610 mg, 1.74
25  mmol), diisopropylethylamine (0.61 mL, 3.48 mmol), and 4-piperidinopiperidine
(585.76 mg, 2.0 equiv) in dimethylformamide (20 mL) and dichloromethane (20



OC for 2 h. The reaction was concentrated, dil uted
wth ethyl acetate, washed wth water, then brine,

walriosaosser nmagnesi um sul fate, and concent r at ePICT/UR®05/010330
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15

20

25

product was purified by colum chromatography (4:96:1

5 met hanol / di chl or orret hane/tri ethylam ne) to give 795
(919 . Mass spec. 501. 408 WH) +.

(R) -3-(7-Methyl -2- ((2 (trlrrethyIS|IyI)ethoxy)rrethyI) 2

Hi ndazol 5-yl)-1-oxo0-1-

(4- erldlnlyl di n- 1-yl| ) propan- 2-y
- D maﬁ aé%rdt})d%ﬁ% BEPN 165 Mol ﬁherefrqﬂsn wag stigred at

10nd I (

(i 9.%&9& 5 SR B nstel SRl ptatel Bashed

pi p/etlhlv@hter- ﬂheyllb)fme;xh[adobvnr mlagnesyjn) ml@amndcmmn(rm& he

1.59 mol i,i sopro eth | am n .55 nm., 3.18
SPW@BF)W%W‘H&E%I@FB éﬁ arrﬁlliy?%t(‘)géc was added

4- ﬁie?ﬂaﬁ@ﬂ&@ﬂl'or&ﬂétﬁé&ftﬁEﬂi@faﬁnﬁeé513 gﬂHz 79% P (9%%;} Wiass spec.:

f di met hyl am nopyri di ne he ice

batl MQM&Eaned and stirring contl nued for 7 h. The

reaction was treated with an additional portion of

di i sopropyl ethylamne (0.25 nL, 1.45 nmol),

4- (Rd)tmmauﬁ- ZZWZC(ErQﬁ&h%ﬂﬁz)e(tﬁé%f)ﬁﬁgthyi) % nmubwé-,yl)amsxo-L

met hyl am nopyri di ne stirred overnight

at (4-Gopeni nﬂeylmlpﬁreiln-mé)prmac& yb%nmh@mﬂ serbopaie ed,

di ssol ved in ethyl acetate, S ed W|th sat ur at ed

sodi um bi carbonate (3X), tbe r| ed over

magnesi um sul fate, and_co rat jo give 1.06 g

(quant.) as a |ight oW 0| whi c asSNOsed wi t hout

purification. Mass_spec.) 668§, 3 +. 25 WD

2005/ 095383 PCT/fUS2M05/010330

(R)-3-(7-Met hyl 2-(trinmeth S\

H i ndazol -5-yl) - 1 0x0- 1- \

(4-(piperidin-1-yl)piperidin-1-y Uropgnf@ yl
4- (2-o0x0- 1, 2-di hydroqui nazol i n-

%I ) et h‘oxy) met hyl ) -2

To a solution of (R)-2-hydroxy-3-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H~indazol-5-yl)-1-(4-(piperidin-1-yl)piperidin-1-
yl)propan-1-one (795 mg, 1.59 mmol) and diisopropylethylamine (0.55 mL, 3.18
mmol) in dichloromethane (10 mL) at 0°C was added 4-nitrophenyl-
chloroformate (352 mg, 1.10 equiv) followed by dimethylaminopyridine (10
mg). The ice bath was removed and stirring continued for 7 h. The reaction was
treated with an additional portion of diisopropylethylamine (0.25 mL, 1.45
mmol), 4-nitrophenyl-chloroformate (352 mg, 1.10 equiv), and
dimethylaminopyridine (10 mg) and stirred overnight at room temperature. The
reactioﬁ was concentrated, dissolved in ethyl acetate, washed with saturated
sodium bicarbonate (3X), then brine, dried over magnesium sulfate, and
concentrated to give 1.06 g (quant.) as a light brown oil which was used without
purification. Mass spec.: 666.31 (MH)".



(4H) yl)pi peridine- | -carb oxylate H QZDO 0 OY N CN
INN to sS| O 5 To a solution of

WQ R)05897383 et hyl - 2- ((2- (tri nmet hyl silyl) et hoxy) P&t/bgiops/@10330
H

10

15

i ndazol -5-yl)-1-o0xo0-1-(4-(piperidin-1-yl)piperidin-1-y
| ) propan-2-yl 4-nitrophenyl -8@arbonate (150 ny, O0.23
nmol ) and 3-(pi peridin-4-yl)-3, 4-di hydr oqui nazol i n-
2(1H)-one (78.2 ny, 1.50 equiv) in dinmnethyl formai ni de

P RO SR T b g 81

ngb@@ﬁ&hqn%wﬁeﬁaﬂqeplg%@fggﬂ%gggl L (PLbol, @qlxgmr&qqtﬂamln-

tograp 0 gl ve as a colorless
f i3i(4k])-Mhsipesgive-1:cartukybde (MH) +. 15 Exan'pl e 2

(R -3-(7-Methyl -1 Hindazol -5-yl)-1- oxo 1-(4-(piperidin
-1-yl)piperidin-I- yl)propan-2-yl

4- (2- oxo- 1, 2-di hydr oqui nazol i n- 3(4 |dine-l-
carboxylate WO 2005/095383 PCT/Eiiii/ 010[ -87 H

O Do OCJOYCJNNHN

(R)-3-(7-Methyl - ( I)ethoxy)rrethyl) 2
H i ndazol - 5-yl)-1- Q4 per| di n-

-yl) pi peridin- op. - I 4-(2- oxo- 1,2 5
di hydr oqui naz I|n 3(4H) - yI je+i di ne-| - car boxyl ate
(90 ng, 0.12 was di's [

To a solution of (R)-3-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-
indazol-5-yl)-1-oxo-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-nitrophenyl
carbonate (150 mg, 0.23 mmol) and 3-(piperidin-4-yl)-3,4-dihydroquinazolin-
2(1H)-one (78.2 mg, 1.50 equiv) in dimethylformamide (1 mL) was added
diisopropylethylamine (79 uL). The reaction was stirred at room temperature
overnight. The reaction was concentrated and purified by column
chromatography to give 90 mg (53%) as a colorless film. Mass spec.: 758.56
(MH)".

Example 2
(R)-3-(7-Methyl-1H-indazol-5-yl)-1-0x0-1-(4-(piperidin-1-yl)piperidin-1-
yDpropan-2-yl 4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carboxylate



roomtenperature for 2 h. The reaction was
concentrated and purified by colum chromat ography
W@ 2009/593883ret hanol / di chl or onet hane/ tri et hyl am ne¢T/US1965/010330
conmpound was then dissolved in 10%
met hanol / di chl or onet hane and passed 10 through a pl ug
of basic alumna to give 23 131% as a white solid.
"HNWVR (CD30D, 500 MHz) 8 -0.21 (m O.7H), 0.74 (m
1H), 1.10-2.05 (m 17H), 2.15- 2.60 (m 7H), 2.83 (in,
3H, 3.07 (m 1.5 H), 3.16 (dd, J=12.8, 5.8, 07H)
3.70- 4.55 (m 7H), 5.42 (m 0.3H), 5.5 (dd J=9.5,
6.1, 0.7 H), 6.70 (m 1H) 685(m 0715

(m 3H), 7.40 (bs 1H), 93 (bs, pec
628.34 (MWH) z.
(R) - 3- (7- Met hyl - ﬁﬂk\r@mﬁ) | ) et hoxy) net hyl ) - 2
H i ndazol -5-yl) - 1oo

(4- (pi peridin- ri din- 1oyl)propan 2-yl
4-(8-f|uoro-2-§(§J1,2- di hydragw nazol i n-3

(4H) -yl ) pi peri thhe-1 - car by ate WO 2005/ 095383

PCT/ US2005/ 010330 -88 H F O Ny O NGQJO Y N O N
Si-, To a solution of N

(R)-S (7-met hyl -2-((2- (trlrrethylsHyI)ethoxy)rrethyI) 2

|ndazol ! ‘} - 0X0- 1- (4- (pi peri &pl peridin-1-y
1 ) pr opafR)B+ Whﬁltzrﬁﬁﬂ@ﬁmthﬂ@lﬂﬁwﬁm wh b -Hglazel- 5231) -1-

(Ti‘[ﬁ%/d r 3%%??’3@%#%&91@2 dlgﬁ’reﬁd%gp aj‘l ?rgl Zliz 6OeC1U| v) in
5 di &mmmﬁmazmmueﬂo Y)pipejidines] -eattlexylate (90 mg, 0.12 mmol) was

dii sopro hylamne ;72 1L, 0.45 nmml ). Th reaction
wedsved e 0rones e a1 RS B G mphgnd sirted a

re t
Aol %ﬁl qcLnt At cﬁn%}gyﬁgg%ﬂcggﬁﬂe(g% ééﬂriéﬁsggl by column

chromat o rap y to give
f i thromato@rdyhg £5:9pd omethivd/didhl¢riviiethan&wiatipflemBie). The

S |R 2:«3;}311?%}7 gz/yba:sg%{qp <%hssollve cIO‘VE) hanglldo c):(h(iorom(e%aglg ahq lroés%jcle
10 through a plug of basic alumina to give 23 mg (31%) as a white solid. 'H-NMR
(CD;0D, 500 MHz) & -0.21 (m, 0.7H), 0.74 (m, 1H), 1.10-2.05 (m, 17H), 2.15-
2.60 (m, 7H), 2.83 (m, 3H), 3.07 (m, 1.5 H), 3.16 (dd, J=12.8, 5.8, 0.7H), 3.70-
4.55 (m, 7TH), 5.42 (m, 0.3H), 5.50 (dd, J=9.5, 6.1, 0.7 H), 6.70 (m, 1H), 6.85 (m,
1H), 6.90-7.15 (m, 3H), 7.40 (bs, 1H), 7.93 (bs, 1H). Mass spec.: 628.34 (MH)+.

15
(R)-3-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-0x0-1-
(4~(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-(8-fluoro-2-oxo-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate



yl) propan- 2-y14- (8- fl uor o- 2- oxo- 1, 2- di hydr oqui nazol i n-
3(4H) -yl ) pi peridi ne- 15 1-carboxylate HF O Nb ON

w@Reosmbs3€ , NH N WO 2005/ 095383 PCT/ US2005/ 0123B0S2008@10330

10

15

(R -3-(7-Methyl -2-((2-(trinmethylsilyl)ethoxy)nethyl)-2
H i ndazol -5-yl )-1- oxo-1-(4- &g
eridin-1-yl)piperidin-1-yl)pfBpan-2-yl
4-(8-fluoro-2-oxo-1, 2-

di hydr oqui nazol i n-3(4H) -yl ) pi peri di ne-1- car boxyl at e
(78 mg, 0.10 mmol) was dissolved in trifl l|1_.oroaceti c
acid (50%in dichloronmethane, 6 nli) ancHstl rred at 5
roomtenperature for 2 h. The react®
concentrated and purified by colum
(5:95:1 net hanol / di chl orgnet han ' .
residue was dissolv d | 1Q% hanol /d| chI or onet hane
and passed through f ypast+t alumina to give
40.1 ng (62% ol i ©@ 1H NMVR (CD30OD, 500
MHz) 6 -0.20- (m O 6

0. 80-1.20 (m 0. 7H),
140235(m , 2. 45-

10 (m 6H), 2.90-3.48
(m 5H), 4.00-4.83 (m 7H), 71 (m 0.3 H), 5.79 (dd,
J=9.5, 6.1, 0.7H), 7.00-7.

?1 m 3H) , 725741(m
1H), 7.69 (bs, 1H), 8.22 (bs; 1H) srass spec.: 646.50
(M) +. (R-3

O
-(7-Methyl -2-((2-(trinmethylsilyl)ethoxy)nethyl)-2Hind
azol -5-yl)-1-oxo0-1- 15

4- ( pi i din-1- rid
2 o S B o Sy e ok pmethy)-261-
- GRIDBKY AL £ okb-1R4QpipeR a1 FiptidM-1-y)propan-2-yl 4-nitrophenyl
carbonate (150 mg, 0.23 mmol) and 8-fluoro-3-(piperidin-4-y1)-3,4-

dihydroquinazolin-2(1H)-one (84.2 mg, 1.50 equiv) in dimethylformamide (1
mL) was added diisopropylethylamine (79 pL, 0.45 mmol). The reaction was
stirred at room temperature overnight. The reaction was concentrated and
purified by column chromatography to give 78 mg (45%) as a colorless film.
Mass spec.: 776.58 (MH)".

Example 3

(R)-3-(7-Methyl-1H-indazol-5-yl)-1-0x0-1-(4-(piperidin-1-yl)piperidin-1-
yDpropan-2-yl 4-(8-fluoro-2-0xo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-

U@

1-carboxylate

JJ\/ON

O



Si To a solution of
(R -3-(7-methyl-2-((2-(trinmethylsilyl)ethoxy)nethyl)-2

WOR002095383 PCT/US2005/010330
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15

20

i ndazol -5-yl)-1-o0xo-1-(4-(piperidin-1-yl)piperidin-1-y
| ) propan-2-yl 4-nitrophenyl carbonate (150 ng, O0.23
mmol ) and 3- (pi peridin-4-yl)g8? nolin-2(1H) -one
hydrochl oride (89.5 ng, 1.50 equiv) in

di met hyl formam de (1 nlL) was added

St 1 ea BT R Gesmeny biebsshgmmensb-s Sledsrehs-v)-1-

{ di a0 inf i 61401y g 654,09p383
N it R S T RN et
( 60dydesjuinagalinos (4D sylipiparidindabsarbpreylate (78 mg58.10mddpl was

Exanpl.e 4.5 . S o/ i 1 :

( R?{gg?lz’?f wé_flﬂyPtO&%it}cr?ahdz@P/%mﬂlshlar-oas?ahaf?(ﬁm@ P st

- 1rodn) RiniRkdtehieTol 2 hY IDhRRRABA $ra¥ boncentrated and purified by column
4- (2-oxo-1, 2-di hydroqui nol i n-3-yl ) pi peri di ne-I -car boxy

| atkromatagraphyd59¥: INnetbamifdichpronmgthane/triethylamine). The residue

Rl o sk R DA A

- Ybagié glarish 1-give 40/1 hidf @R24)ad a¥vhitk-s0Bd OX@-NMR-(CD;0D, 500
di hydr oqui nol i n- 3-§I %iﬁi[gerl di ne-1-carboxyl ate (102 ng,
0. MHAH10)20x230 (mi 865D \&30-iL R0t(mi, DI TEDy b40-€L3 c(nadioH)(56542.83

i n, di r N€r0 4 DL nd..sti.rt.e t .

L TR A B A i M e .

pubi1f, 0GEN PY.06-g1 25N, 3@1);72@9179gr(%{;hﬂ)2(ﬁ69@és11}1), 8.22 (bs, 1H).

met hanol / di chl or onet hane/ tri et hyl am ne) . The’resi due

15Mgaas spfics $4098dMED10% net hanol / di chl or onet hane and

passed through a plug of basic alumna to give 56.4

nmy (67% as a white solid. '"H NVR (CD30CD, 500 MHz) b

- _O(RSID?L ué‘/ M&%yl(()Zg((zQtrﬁhbthyl@ilﬁl@et@oy@&n6my1)@fﬁﬁﬁdaz&1-ﬁ9})a--@;%-1-
n . 05-

(1 (4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-(2-oxo-1,2-dihydroquinolin-3-

yDpiperidine-1-carboxylate

To a solution of (R)-3-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-
indazol-5-yl)-1-o0xo0-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-nitrophenyl
carbonate (150 mg, 0.23 mmol) and 3-(piperidin-4-yl)quinolin-2(1H)-one
hydrochloride (89.5 mg, 1.50 equiv) in dimethylformamide (1 mL) was added
diisopropylethylamine (0.16 mL, 0.90 mmol), and stirred at room temperature

overnight. The reaction was concentrated and purified by column



2.55 (m 7H), 2.55-3.00 (m 4H), 3.00-3.15 (in, 2H),
3.70-4.50 (m 4H), 5.41 (m 0.3H), 5.48 (dd, J=9.5,

W@25/008364H) , 7.01 (in, 1H), 7.11 (in, 1H), 7.28CT/B$2005/010330

10

15

20

1H), 7.36 20 (m 2H), 7.44-7.65 (m 2H), 7.90 (m 1H).
Mass spec.: 625.33 (IVH) +.

(R)-3-(7-Methyl - 2-((2-(tri m&@hyl silyl)ethoxy)methyl)-
2H i ndazol - 5-yl ) - 1- oxo- 1-

(4- (piperidin 1- yI)piperidin 1-yl) propan- 2-yl

s ihemorota &y "o@if&éé Hisosgsgin MastBpd.: 75553

P@'\I',I’ _2005/ 010330 -91 O NH p aN N~O- N OANN S To
a sol‘uti on of
(R) 3-(7-methyl-2-((2-(trinmethylsilyl)ethoxy)nethyl)-2

|ndazol 5-yl)-1- ox0- 1- ( 4- ESPPRIS Gi n- 1-y1 ) pi peri di n-|
xk%@ rgomeﬂ&mh Az L p)enyto-2-GApipepi@i 14k fpRp éfdin-1-

4 yp)peopamz-ya di(oxodi,2rdihydrpquinolini3dehpiperidingty-cayhoxylate
(PCTInt. Appl. 1998, WD 9811128 Al) (82,2 ng, 1.50
equi v) in diinethylformande (1 ni)gwa
di i sopropyl et hyl am ne (79 pL,
at room tenperature overnight. :
concentrated and purifie® by colfum chrorrat ography to
give 74 ng (43@6 as h Qu%». film Mass spec.
770.57 (MH) +. 3

(R)-3-(7-Met h zol\
-1-y|)piperid|nl yl ) pro
4- (2- ox0- 4- phe -2, 3-di hys

| - 15 carboxylate O NH O

(R)-3-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-
oxo-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-(2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate (102 mg, 0.14 mmol) was
dissolved in trifluoroacetic acid (50% in dichloromethane, 6 mL), and stirred at
room temperature for 2 h. The reaction was concentrated and purified by column
chromatography (5:95:1 methanol/dichloromethane/triethylamine). The residue
was dissolved in 10% methanol/dichloromethane and passed through a plug of
basic alumina to give 56.4 mg (67%) as a white solid. 'H-NMR (CD;0D, 500
MHz) § -0.50 -0.01 (m, 0.7H), 0.50-0.85 (m, 0.8H), 1.00-2.05 (m, 16H), 2.05-
2.55 (m, 7H), 2.55-3.00 (m, 4H), 3.00-3.15 (m, 2H), 3.70-4.50 (m, 4H), 5.41 (m,
0.3H), 5.48 (dd, J=9.5, 6.1, 0.6H), 7.01 (m, 1H), 7.11 (m, 1H), 7.21 (m, 1H), 7.36
(m, 2H), 7.44-7.65 (m, 2H), 7.90 (m, 1H). Mass spec.: 625.33 (MH)".

(R)-3-(7-Methyl-2-((2~(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-0xo0-1-
(4-(piperidin-1-yl)piperidin-1-yDpropan-2-yl 4-(2-oxo-4-phenyl-2,3-
dihydroimidazol-1-yl)piperidine-1-carboxylate



N WO 2005/ 095383 PCT/ US2005/ 010330 -92
(R -3-(7-Methyl-2-((2-(trinmethylsilyl)ethoxy)nethyl)-2
woRisdesses - 5-yl ) - 1- oxo- 1- (4-(piperidin- | PCT/US2005/010330

-yl) pi peridin-1-yl)propan-2-yl4-(2-oxo-4-phenyl-2, 3 -
di hydr oi m dazol -1 -yl ) pi peri di ne-1-carboxyl ate (74 ny,
96.1 pnol) was dissolved in%ifluoroacetic acid (50%
in dichloronethane, 6 nL), and stirred at room5
tenperature for 2 h. The reaction was concentrated and
purified by colum chromat ography (5:95:1
nmet hanol / di chl or onet hane/tri et hyl a §)N The residue
was di ssol ved in 10% net hanol / di chl or %
passed t hrough a plug ob basi c_e

8

(52% as a white solid
-0.50 --0.10 (m (;)gpq))/uﬁ\ﬁgxﬁf m 1H) 1.05-1.55

(m 12H), 1.55-2.6 2.73 (m 0.8H),
2.85-3.19 (m2’N 3.3033<60 (m 1H), 3.65-4.18 (m
3.4H), 4.26 ( H), 4.40 H), 5.25-5.57 (m 1H),
6.90-7.10 (m 7.10- NBQ (m 7H), 7.84-7.97 (bs,
1H). Mass spec. 638.46( H) N. tea( But y|

4- hydr oxy- 4- (2 0X0- 1, 2-di hyd¥ oqui nogi n-3

-yl ) pi peridi ne- | _carb oxyléi;s/\H/ ON\ | / OHOYN
15 O A flask was charged with

3- bronoqui nol i n-2(1H)-one (U.S. Pat. Appl. Publ

2002, US 2002099208 Al ; Payack, J.F. et al.

Chem 2003%, so]mh,on of (R)I:S’-lﬁ? “methiyl2-{2- (ttlrﬂﬁhyﬂﬁlbjd)et]m:@)methyl) -2H-

ppan AL e ﬁ-%‘?éqnﬁéfrﬂ}ﬁa&flfﬁé%@% brovacy| Shioghenyt
5 15:4rbnat@(160GR8)| 0eLh miﬂbly%%q Rﬂﬂé\%l- h@ﬁa-zw?l; 1%%&1%1-

with teat-butyllithium/ ane
8. Q@Pﬁme)(PQﬁ”dnsﬂppt é898,<W0198Hll Aﬂh(&%/@ﬁ hd@led

ety RS EomamicG AL PaRGh afeRRu PRy hatine 79 .

copub ael) ah@ktidedat rdbia térBpEhiueNoYRsi AL ETHeesb oY was
addi ti on of saturated ammoni um chl oride. 25 The

r eo@itcenitatod andipyrifiesidbygoluma comptogsamerto giwesifeag @i as a
10 Wk &bréd Rim, WSS $BEL 0,57 (ME)".

Example 5
(R)-3-(7-Methyl-1H-indazol-5-y1)-1-0x0-1-(4-(piperidin-1-yl)piperidin-1-
yl)propan-2-yl 4-(2-0xo0-4-phenyl-2,3-dihydroimidazol-1-yl)piperidine-1-

15  carboxylate
oy NH
O

/U\/ON

Q



dried over magnesium sul fate, and concentrated. The
resulting oil was triturated wth diethyl ether to

wW@Rws/09538hi t e solid which was filtered, washedP@i/UB2005/010330

10

15

20

25

di et hyl WD 2005/ 095383 PCT/ US2005/ 010330 -93 et her,
and air dried to give 430 ng (28% as a white powder.
"H- NWVR (CDC13, 500 MHz) S 198 (s, 9H), 1.57 (bs,
2H), 1.87 (m 2H), 2.13 (m 2H), 3.37 (m 2H), 4.06
(m 2H) 728(m 2H) , 753(m 2H) 760(m 1H),

( PRRTEc b o RY AL B (grul}ﬁbwlﬁbrl}qﬂlwlrnﬁw%@-mdmé5NYD 1-
4- )P;%dr ﬁ&@ﬁ pipidiny HomsoRan2yt &G oxpy RReay 4T o
-1 d1hyd1f6l11ﬁﬂ1aixﬂ><1y%llap1pexﬁcﬁgél1+‘0(3)r}30&y&?e (ﬂ#uhg 9\Ealspt lﬁbbmsﬂmmlved
in tri uor oacetl c acl % i

Wtﬂﬂﬁ%mﬁ%fé’&tqc%(%%ms‘%”?l PIOBLCHYIf ﬁﬁmﬁoﬂnggﬂggﬁsi LO0RY .
Th& preﬁd%drg ge fe% mjﬁeﬁ? at BortBhBlied dﬁtﬁ’ﬁieﬁ%g’!o'h{hm

di c or onet ane were discar
aqd&omatmhyﬁﬁés ﬂasethamlkdichknbnﬁthpnt/&sﬁhylmmb bBicattesidue

;2\?\[38 {}ﬁ?s Cfplaa@g) me%ggvml?cgfﬁl‘léértoge te%& Lye % %{5@1 asglug of
( Rbasss a(leNEJtB ve231(f LAY dsfaa%lmé Solidy "B{thmwmmrbwob "MHz)

H 1 ndazol - 5-yI") - 1- oxo- 1-
er B €060 TOMD X mi, P&EH)d0.60-D-90 (npridhah02-1y35 (m, 12H), 1.55-2.60 (m,

1 R S (o r D 831 i 246500 3.30-3 60 (B 54415 oy
O % 4y 4. 28mAM8HaQo B, 18252837 (m, 1H), 6.90-7.10 (m, 1H), 7.10-

7.60 (m, 7H), 7.84-7.97 (bs, 1H). Mass spec.: 638.46 (M-H).

tert-Butyl 4-hydroxy-4-(2-oxo0-1,2-dihydroquinolin-3-yDpiperidine-1-carboxylate

H
O N
\*/ NS
o N Jo
b
0

A flask was charged with 3-bromoquinolin-2(1H)-one (U.S. Pat. Appl.
Publ. 2002, US 2002099208 Al; Payack, J.F. et al. J. Org. Chem. 2005, 70,
1, 175.) (1.0 g, 4.46 mmol) and sodium hydride (118 mg, 4.91 mmol). The
solids were dissolved in tetrahydrofuran (30 mL), stirred for 15 min, and cooled
to -78°C. The solution was treated with fers-butyllithium (1.7 M in pentane, 5.25
mL, 8.93 mmol) and stirred for 1 h. To this was added N-tert-butoxycarbonyl-4-
piperidone (889 mg, 1.0 equiv). The ice bath was removed and stitring continued
for 1 h. The reaction was quenched by addition of saturated ammonium chloride.
The reaction was diluted with diethyl ether, washed with water (2X), then brine,
dried over magnesium sulfate, and concentrated. The resulting oil was triturated

with diethyl ether to give a white solid which was filtered, washed with diethyl



WD 2005/ 095383 PCT/ US2005/ 010330 -94 To a sol ution of
(R -3-(7-methyl-2-((2-(trinmethylsilyl)ethoxy)nethyl)-2

woRo0s00838D] - 5-yl ) - 1- oxo- 1- (4- (pi peridin-| PCT/US2005/010330

15

20

-yl)pi peridin-I -yl)propan-2-yl 4-nitrophenyl
carbonate (150 ng, 0.23 mmol) and

3- (4- hydr oxypi peri di n-4-yl) qfi3nol i n-2(1H) - one (55 ny,
1.0 equiv) in dinethylformam de (1 nL) was added 5

di i sopropyl et hyl am ne (79 pL, 0.45 nnDI) The reaction
was stirred at room tenperature overn

r E@tb@n, ond oia driediocgine #3Q B @nd) phip hite @owlere oH:NMR (CDCls,
S TREPI S Y 6 SR 3D 7 2 212 20 34

( 521%9 48(% @n 20817 39 (ind2 HIVESE GREE), 7.66 Lmd 8HJ, Mﬂm(s 19). Mass

(R}pﬁ‘@r (557%1(}@1&)“44 ndazol - 5-yl ) - 1- oxo- 1- (4- (pi peri din
-1-yl)piperidin-I- yl)prop an-2-yl

4- hydr oxy- 4- ( 2- oxo- 1, 2-di hydr oqui nol i n-3-yl ) pi peri di ne
- | 3-(gaRRslpaieeidii-4-9)inGlih-2(1H)-G¢ )OY O LNH N 15
(R -3-(7-Methyl -2-((2- (trlnethyIS|IyI)ethoxy)nethyI) 2
H i ndazol - 5-yl)-1-

0Xx0- 1- (4- (pi peridin-1-yl)pi 8 H q
4- hydr oxy- 4- ( 2- oxo- 1, 2-
di hydr oqui nol i n- 3-yl ) pi p 6

0. 12 nunol) was di ssol n i fluoroacetic acid
(50%in dichloronethane, 6 nL) and stirred at room 20
tenperature for 2 h. The reaction was concentrated and

purified by col um chromato_graphy (5:95:1 to 10:90:1

net hanokér GB@ml 6flwdm>qya4=ré2-pm 2ngibadrogeinolin-Brd)pieasidingel -
oV, SR OEL AR s o
( 58%h1@Emathwhd, anBR| Titb readtioiMRis(sGBIEBO min and concentrated. The

residue was dissolved in water, extracted with dichloromethane (2X) which were

Byl ) propan- 2-yl

ridv - car boxyl ate (90 ng,

discarded. The aqueous was made basic with solid potassium carbonate. The
resulting solid was filtered to give 145 mg (68%) as a white powder. Mass spec.:
245.35 (MH)".

(R)-3-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-oxo-1-
(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-hydroxy-4-(2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate



500 MHz) b -0.40-0.00 (m 0.6H), 0.50-0.95 (in, 0.7H)),
1.10-2.75 (m 21H), 2.83 25 (m O0.7H), 3.02-3.65 (m

W®R)05/0%368- 4. 35 (m 3H), 4.37-4.57 (m 1H), 5.BOFBSHB5/010330
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15

20

25

WD 2005/ 095383 PCT/ US2005/ 010330 -95 (9, | H),
7.00-7.15 (m | H), 7.15-7.25 (m 1H), 7.25-7.35 (m
111), 7.40-7.52 (m 2H), 7:%%=7.70 (m 1H), 7.87-8.03
(m 1H). Mass spec.: 641.61 (MH)+. (R -3 -(7

-Methyl -2-((2-(trinmethylsilyl)

Ca (o) BB afson sy b SR g LR TP BT hoxy)methyD-2H-
411{déz$1L5191)q 8demqpl?enaihhyﬂl)ﬁgéhdiﬁaoy%rmgan-z-%1 4-nitrNo(}J3_|I_16nyl

-yl eri di ne- - car boxyl ate
Ncarbollla‘tlb\l(@% mgd.23 soral} angd-64-hydroxypiperidin-4-yl)quinolin-2(1H)-

( R%%%S(mg, é{ulv)zl élmeghy ormattrpl% ﬂ M))ﬁgsha%{iga met hyl) - 2

I aﬁwbpﬁetumnﬂnmg 11, 045 (pinpBI M Reaktivh b PEiédatiodmy
|') propan-2-yl 4-nitrophenyl carbonate (150 ng, O0.23
nfnm)el ahep overnigly dhg 1¢astipa ag concentrated andwurlﬂed by column

%a%%%ﬂhﬁé@} dgnf %1%&1:%3lpﬁ&lgt%%de%héﬁg/tnéﬂl%aﬁﬁw) 2 gfv@ 90 mg

d(525’/0pdscwﬁohﬁi§a>jdﬁam1a$e sifetQ 771 148 (MHP. ol ) and t he
reaction stirred at roomtenperature overnight. The
reacti on was concentrated and 15 purified by colum
chromat ography (3:97:1

met hanol / di chl or onet hane/trl ephy? amne) to give 93 ny

( PRYB-(FMatliyd1 H-imaliavolsHyl)d -oXdr $-44-Lpiperidin-T 61 yp3p dridin .-
Exanmpl e 7_20 . N .

( B)psenan-F Ashydrexy-t2rp3e-12-dihydyoguigolin-3yhniperiding: 1
-%-%J(%‘Phﬁgrl din-1- yl)prop an-2-yl

4-? -fTuoro- 2- oxo- 1, 2-di hydroqui nazolin-3 (4H)-yl)pip
eri di ne- 1-carboxylate WO 2005/ 095383 Ir:ll

PCT/ US2005/ 010330

/”\/o N
(R)-3-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-
oxo-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-hydroxy-4-(2-oxo-1,2-

AN
OH

dihydroquinolin-3-yl)piperidine-1-carboxylate (90 mg, 0.12 mmol) was dissolved
in trifluoroacetic acid (50% in dichloromethane, 6 mL) and stirred at room
temperature for 2 h. The reaction was concentrated and purified by column
chromatography (5:95:1 to 10:90:1 methanol/dichloromethane/triethylamine).
The residue was dissolved in 10% methanol/dichloromethane and passed through
a plug of basic alumina to give 41 mg (55%) as a white solid. 'H-NMR (CD;0D,
500 MHz) & -0.40-0.00 (m, 0.6H), 0.50-0.95 (m, 0.7H), 1.10-2.75 (m, 21H), 2.83
(m, 0.7H), 3.02-3.65 (m, 6H), 3.68-4.35 (m, 3H), 4.37-4.57 (m, 1H), 5.40-5.65



-96 HF O~a 0 AI~:10y NO NH N
(R -3-(7-Methyl-2-((2-(triinethylsilyl)ethoxy)nethyl)-

WQbkbosos380] - 5-yl ) - 1- PCT/US2005/010330
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15

20

0x0- 1- (4- (pi peridin-1-yl)piperidin-1-yl)propan-2-yl
4-(7-fluoro-2-o0x0-1,2 5

di hydr oqui nazol i n- 3(4FD yl)pﬁﬁerldlne | - carboxyl ate
(93 ng, 0.12 mmol) was dissolved in trifluoroacetic
acid (50%in dichloronmethane, 6 nL) and stirred at

SRR L0bel e dpi 73t ai 33/ P 28 i S 68 52
et tanol T AT oo RIS i Dk iassoRes ST e
was di ssol ved in 10% et hanol / di chI or o_rret hane _and
aRogaoh Vet e ErfrtilaB D eRiaoding {Eabicaats Xl ore-1-

0(43(% fiénaﬁl (-@l}g@eﬁh%-—l 31}2&1‘5})% %g«ﬂ (4'qu7~ﬂﬂdi‘2>a2 éxoli322 18

2 @BY@OMH14WH1-I{4HHYI)p®60(.11413-12®ﬂQQXIj’1ate 2. 4|—|) '3.65-4. 60
(m 7H), 5.47 (m 0.4H), 5.55 (dd, J=9.5, 61 0.7 H),
6.51 (m 0.8H), 6.62 (m 0.8H), 6090-q (M 2.2H),

7.45 (bs, 1.1H), 7.98 (bs, 1H). lvas&( .. 648. 64
(M) +. (R -Methyl 3
- (2- (et hoxynet hyl ) - 7- yI |n azo -5-yl)-2-((4-

ni t r ophenoxy) car bo WD 2005/ 095383
PCT/ US2005/ 010330 -9 O \/O OO NN

To a solution of (R)-3-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-
indazol-5-yl)-1-oxo-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-nitrophenyl
carbonate (150 mg, 0.23 mmol) and 7-fluoro-3-(piperidin-4-yl)-3,4-
dihydroquinazolin-2(1H)-one (56.2 mg, 1.0 equiv) in dimethylformamide (1

mL) was added diisopropylethylamine (79 pL, 0.45 mmol) and the reaction
stirred at room temperature overnight. The reaction was concentrated and
purified by column chromatography (3:97:1
methanol/dichloromethane/triethylamine) to give 93 mg (53%) as a tan foam
solid. Mass spec.: 776.48 (MH)".

Example 7
(R)-3-(7-Methyl-1H-indazol-S-yl)-1-0x0-1-(4-(piperidin-1-yl)piperidin-1-
yl)propan-2-yl 4-(7-fluoro-2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-

1-carboxylate



To a solution of (R)-nethyl
2- hydr oxy- 3- ( 2- (et hoxynet hyl ) - 7- met hyl -

wWQRebosnesssdl - 5-yl ) propanoate (1.45 g, 5.21 nmol PCEOS2005/010330

10

15

di i sopropylethylamne (2.73 5 n., 3.0 equiv) in

di chl oronet hane (27 nL) at OC was added 4-nitrophenyl -
chl oroformate (1.58 g, 1.5 e@di-v) and

NN- di et hyl am nopyridine (10 ng). The ice bath was
removed and stirring continued for 7 h. The reaction
was treated wth an additional portion of

di i sopropyl ethylamne (1.5 inL, %5 d@w v), 4-
nitrophenyl -chl oroformate (1.6 g, and

N, N- di met hyl am nopyri dine (10 10 ng)Nr ed
overni ght. The reacti onolvas concentf ated, ~di ssol ved in

ethyl acetate, washed Wi thowat\gr, Jthen 1 M potassium
bi sul fat e, then S ur e so?ﬂ/um bi car bonate (5X),

then bri ne, rg agneDum sul fate, and
concentrated to give 6.0 guant.) as a |light brown
oi I, which ed i nmed 2ly without purification.

Mass spec.: 444.10 (IVH) +.
(R) - 1- Met hoxy- 3- ( 2- (et hoxy
-5-yl)-1-oxopropan- 2-yl
4- (2- oxo-1, 2-di hydroqui nolin-3 -yl)piperidine- |

- carboxyl ate WD 2005/ 095383 PCT/ US2005/ 010330 -98 H

O N\ |(R)-3-O-M¥thy0o-(Q@-(tmethlsilyd) ethoaxykmethgl)-Chaimgezbl-5-yl)-1-

D1 npegy A rpar ey L T oy an

atgﬁ?l ﬂfﬁéaﬂ)lms}(;ﬁ) ?1) }idline-1- carboxylate g9.37ré1g,g 0121 tngnol) was

I n-4- 1I|n-2(1l—|)-one§"Ia
eqdnss@lved id rtmﬂwppmpgab acidy(Fiin dichiorgmethane, 5 oL pend sixred at

SR PR P DG P P BT B B0 R MR g by golumn

Un&ﬁbmaté%@é;bﬁms 958 16800t | MGthhRSH dHetBoroaftitins/ Bt FEamird).
et hﬁ/ acetate and washed with
e residue was dissolved in 10% methanol/dichloromethane and passed through

NHy 1) - 7- et hyl - 2H i ndazol

a plug of basic alumina to give 41 mg (53%) as a white powder. "H-NMR
(CD;0D, 500 MHz) & -0.38-0.15 (m, 0.7H), 0.60-0.95 (m, 1H), 1.18-2.18 (m,
17H), 2.29 (m, 0.7H), 2.35-2.50 (m, 3H), 2.58-3.01 (m, 3.4H), 3.01-3.25 (m,
2.4H), 3.65-4.60 (m, 7H), 5.47 (m, 0.4H), 5.55 (dd, J=9.5, 6.1, 0.7 H), 6.51 (m,
0.8H), 6.62 (m, 0.8H), 6.90-7.20 (m, 2.2H), 7.45 (bs, 1.1H), 7.98 (bs, 1H). Mass
spec.: 648.64 (MH)".

(R)-Methyl 3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-y1)-2-((4-

nitrophenoxy)carbonyloxy)propanoate



water to give a suspension which was exhaustively
extracted with ethyl acetate 10 then di chl oronet hane.

wab@soe3ani cs were dried over magnesi um sul f at BCEOS2005/010330

10

15

concentrated. Columm chromat ography (25% et hyl

acet at e/ hexanes to 10% nethanol/ethyl acetate) gave
2.40 g (869 as a light yel F&-foam solid. Mss

spec.: 533.30 (MH)+. 15

(R) - 1- Met hoxy- 3- (7-nmet hyl -1 H-i ndazol - 5-yl ) - 1- oxopr opan
-2-yl 4-(2-oxo0-1,2- dihydroqui nolin-3-yl)piperidine-
-carboxylate H ONo \ | / OYOy NO LNH N WO
2005/ 095383 PCT/ US2005/ 01033 -99 To a solution of

(R) - 1- met hoxy- 3- ( 2- (et hoxy l')-7-nmethyl -

i ndazol - 5-yl ) - 1- oxopr opan- 2-
4- (2- oxo-1, 2-di hydroqui nolj n- 8-yl ) pi peridi ne-1 -
carboxylate (1.20 g, 2.2p ) in methanol (20 nlL)
was added acetyl chlorhggfr 0.40 nmL, 5.62 nunol). The
reacti on was warned t ux and held there for 1 5
h. The reaction was concentrated by rkgary evaporation
under high vacuum and puri neof um

chr omat ogr aphy (5% et hanol /i cH ﬂTonethane) to glve
1.09 g (99% as a white foam|solid. Mass spec.

489.29 (MH)+. (R -3-(7-Methyl-1

H i ndazol - 5-yl)-2-(4-(2-o0xo0-1, 2- dihydroquinolin 3 10

yl) pi peri di ne- I-carbonyloxg)propan0|c acid H HO'
vOyN O Toleisohition of (R)-methyl 2-hydroxy-3-(2 (methoxymethyl) -7T-methyl-

2H-indazol-5-yl)propanoate (1.45 g, 5.21 mmol) and diisopropylethylamine (2.73

mL, 3.0 equiv) in dichloromethane (27 mL) at 0°C was added 4-nitrophenyl-
chloroformate (1.58 g, 1.5 equiv) and N,N-dimethylaminopyridine (10 mg). The
ice bath was removed and stirring continued for 7 h. The reaction was treated
with an additionél portion of diisopropylethylamine (1.5 mL, 1.65 equiv), 4-
nitrophenyl-chloroformate (1.6 g, 1.5 equiv), and N,N-dimethylaminopyridine (10
mg) and stirred overnight. The reaction was concentrated, dissolved in ethyl
acetate, washed with water, then 1 M potassium bisulfate, then saturated sodium
bicarbonate (5X), then brine, dried over magnesium sulfate, and concentrated to
give 6.0 g (quant.) as a light brown oil, which was used immediately without
purification. Mass spec.: 444.10 (MH)".

(R)-1-Methoxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)-1-oxopropan-
2-yl 4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate



WO XOPOL3EN- 2- V|
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15

To a solution of
(R)-1- met hoxy-3-(7-net hyl -1 H i ndazol -5-yl)-1-

4- (2- oxo- 1, 2- di hydr oqui nol i n- 3-yl) pi peri di ne- | - car boxy
late (1.20 15 g, 2.46 nunol) in nethanol (10 nL) and
tetrahydrofuran (10 nL) at 6@was added a precool ed
solution of |ithium hydroxi de nonohydrate (309 ng, 3.0
equiv) in water (10 nL). After 2 h, the reaction was
concentrated under high vaccuun1(<25C3 The resulting
resi due was dissolved in water cooled to OC
and acidified to ca. pH 2 with ochl oric acid.
The suspensi on was 20 mai nt aj
filtered, and the solid washed mnt' col'd water. The
resulting white solid mﬁgﬁam dried and then dried
under hi gh vacuun1ovef%|g t to give 1.04 g (89% as a
white solid. Mass @75. 30 (M—|)+ WD 2005/ 095383
PCT/ US2005/ 010330 -100: ZExanple 4 \

(R)-3-(7-Met hyl -1H i ndazbv pN- 1- gx0- 1- (4- (piperidin
-1-yl)piperidin-I- yl)p r
4- (2- oxo- 1, 2- di hydr oqui nol iYY< 3-N'I ) pi peri di ne- | - car boxy
late H ON\ o\ I ~ X?20y/NO N/ NH N5 To a

sol ution of

(R -3-(7-nethyl -1 Hindazol - 5-yl)-2- (4-(2-oxo0-1, 2-
di-hydr ,?Lﬂagl&)bvbyc&r%é& RitR @R% Hieﬂsd ém%kﬁfa)xtfﬁaym)ygmﬂ@ﬂ@u

c acid , di'i sopropyl e | am ne
( ozmnda:zol 2—y11)£|2 (trralitrophendxycpbamdoxi) proprpestd & hleg, (2455

oD srdergia-LaDI6RR LD GECEDS b Paon o)

( 5&@oﬁi%py1%thly1armﬂel ).82 T1€ 2IR@ffiv)0ahd\Gignetiylfor@amate (20GL).
h, " was concentrat ed, and purified by colum

c hT]mma@gmathg -abropm ’@mpggttqa:e for 8 h and concentrated under
i G 0 OTEL NANGIATHLOANObAL BN ATHhoerdBEnd GaMd Wi

re
water to give a suspension which was exhaustively extracted with ethyl acetate

then dichloromethane. The organics were dried over magnesium stlfate and
concentrated. Collumn chromatography (25% ethyl acetate/hexanes to 10%
methanol/ethyl acetate) gave 2.40 g (86%) as a light yellow foam solid. Mass
spec.: 533.30 (MH)".

(R)-1-Methoxy-3-(7-methyl-1H-indazol-5-y1)-1-oxopropan-2-yl 4-(2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate

H
O-_N
o ™
MeO/l]\;/o\[]/N
Y O
. NH

PCT/US2005/010330



di ssol ved i n 5% net hanol / di chl or onmet hane and passed
through a basic alumna colum to give 600 ng (88%

W@2008/094383 e powder. Mass spec.: 625.56 (VH) +. REI/US2005/010330
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15

20

test-Butyl 4-(5,6-di hydropyridin-1(2H)-yl)piperidi ne-

| -carboxylate O ('J::Nlk ON

4- Oxo- pi peri di ne-| -carboxyl i-®%ci d text-butyl ester
(797 ny, 4 mnol), 20 1,2,3,6-tetrahydropyridine (349
nmg, 4.2 mnol), sodiun1cyanoborohydride (126 ng, 2
mol ), zinc chloride (410 ny, 2 rninol),

anhydr ol&a selHemel (R()ZIOHWOZU@SQ lg@(ymethyl) 7-methy1 2H-

SRR PR 1 I R, A0 .

Therisedyletn(l.20g, 235amar) mdnéthaxml (20emif) xtas pédesintetyhehloride

i OO b bl Thie FAAGES oY BT A B R d e for 1
agyl e?h’éreh&i’cﬁfwfs’@o’h@&{tﬁ@ed’ﬂgf ot R ARLABER ol REouum and

organi c extracts were nbi ned, “dri ed over magnesi um
s lmfrrﬂed bya:rmﬁlmlh elnsmaumaphg\(a‘kiﬂnaham/dfdhéorpmthaue) to\gire 1.09

purl h co chr omat (

o 90 s TRgegeldy BIeE A B0ePIMEN D 1. 3
nethanol/ethyl acetate) to give 800 ng (75% as a
colorless oil. '"H NWR (CDCl1l3, 400 MHz) 8 5.75-5.70

( nGR)4H7-Ms1168-15l-udazah5-MIHR; (44248041, 2 Aihydmquinglin-B. 08

2. 41 1H), 2.15
( |¥4)Plg‘2¥§dm"'xg 011%859’?&%“@%‘“5 C181 49- 1“3“8 ( anD 11H). 1

-(Piperidin-4-yl)- 1,2, 3, 6- tetrahydpppyrldlne NH ON
15 tent-Butyl o

4- (5, 6-di hydropyridin-1(2H)-yl)
e (800 ng, 3 mmol) wgg di ssolx®
(54 mM). To this masAggg
m) and triethyl X The m xture was
stirred at roon1tenp ' for 3 h. Solvent was
renmoved fromthe m xtu n vacuo. The residue was
di ssol ved in saturated
stirred for 20 30 min. $e&j um hydroxide (50 m, 50%in
wat er) was added to the[sSoNHion which was then
extracted with di chl oroneNhane (3 x 100 m ). The
organi c extract

To a solution of (R)-1-methoxy-3-(7-methyl-1H-indazol-5-y1)-1-
oxopropan-2-yl 4;(2-oxo-1 ,2-dihydroquinolin-3-yl)piperidine-1-carboxylate (1.20
g, 2.46 mmol) in methanol (10 mL) and tetrahydrofuran (10 mL) at 0°C was
added a precooled solution of lithium hydroxide monohydrate (309 mg, 3.0
equiv) in water (10 mL). After 2 h, the reaction was concentrated under high
vaccuum (<25°C). The resulting residue was dissolved in water (20 mL), cooled
to 0°C, and acidified to ca. pH 2 with 1 N hydrochloric acid. The suspension was
maintained at 0°C for 1 h, filtered, and the solid washed with cold water. The
resulting white solid was air dried and then dried under high vacuum overnight to

give 1.04 g (89%) as a white solid. Mass spec.: 475.30 (MH)".



was dried over sodiumsulfate and the sol vent
evaporated to give 370 ng (74% as a colorless oil.

WA kboBIIE3¢CDCL3, 400 MHz) 8 5.74-5.70 (m 1H), PCBBSHNSd10330
(m | H, 3.14-3.07 (m 4H), 2.64-2.53 (m 4H),
2.43-2.37 (m 1H), 2.15 (in, 2H), 25 1.85-1.82 (m
2H), 1.73 (s, 1H), 1.47-1.3810M- 2H). WD 2005/ 095383
PCT/ US2005/ 010330 -102 Exanple 8
(R -1-(4-(5, 6-Di hydropyri din-1(2H) -yl ) piperidin-1-yl)-
3-(7-methyl - I ndazol - ﬁl) 1- oxopropan 2-yl
4 (2-oxo0-1, 2- d| hydr oqui nol E%3mPla4 pi peri di ne-
S0 rﬁ{ I?gzx\bl?ﬁlgfl-'i![{-igd%ol%-H)-QY(NO-9(4-%1Ne_hdﬁl-i\|-y]-)8i[?eridin-1-
( RyhBrdpanrdyhyd (2o i1t dihyldr dquih o Hiz-3(yDiperddinedl -Gwboxylate
di hydr oqui nol i n- 3-yl') pi peri di ne-1 - carbonyl oxy) propanoi
c acid (50 ng, 0.11 nmol), diisopragpyl & hyI am ne (37
jiL, 0.21 mmol), and 1-(piperidin-4-
1,2,3,6-tetrahydropyridine (75.7 ny ;.
di net hyl f or mam de (0.50 ) and diclo onet’hane (0.50
nm.) at OC was added Qb57N6 pg, 0.11 mol).
The reaction was stijfrrey at 0CIff or 4 h. The reaction

i ki edOy col um

di chl or onet han t hanol /tt ylam ne). The resulting
resi due was dissolved in 3
met hanol / di chl or omet hane and ed through a basic
alumna colum to give 35.9 ng (53% as a white

5 powder. 1H NWVR (CDSO) 500 I\/Hz) 8 O 35- O 15 (m
0.7H), 0.60-0.93 H% (in, }6—2
2.30-3. 39 a(wiutmmgf (RB3L mathﬂslfl-mdam)S -YB-236L-6-78- 1.4

3 ’_léglyérog]g}m(ohﬁ &Wlp%%e-;—c%gpo%k}ﬁxﬁ%rkgpa?pgé%é @‘90 Z%Ar'n‘?, 1.05
1HnmdRsBissmOpyleth§RitidS(0.37 mL, 2.11 mmol), and 4-piperidinopiperidine
(355 mg, 2.0 equiv) in dimethylformamide (4 mL) and dichloromethane (4
10  mL) at 0°C was added PyBOP® (576 mg, 1.11 mmol). The reaction was stirred at

0°C for 4 h, was concentrated, and purified by column chromatography (95:5:1 to
93:7:1 dichloromethane/methanol/triethylamine). The resulting residue was
dissolved in 5% methanol/dichloromethane and passed through a basic alumina
column to give 600 mg (88%) as a white powder. Mass spec.: 625.56 (MH)".

15
tert-Butyl 4-(5,6-dihydropyridin-1(2H)-yl)piperidine-1-carboxylate

N/[(])\OJ<
OJQ

4-Oxo-piperidine-1-carboxylic acid tert-butyl ester (797 mg, 4 mmol),
20 1,2,3,6-tetrahydropyridine (349 mg, 4.2 mmol), sodium cyanoborohydride (126
mg, 2 mmol), zinc chloride (410 mg, 3.2 mmol), and anhydrous methanol (20



20 (MH) +. 3-Methyl -3, 9-di aza-spi ro[ 5. 5] undecane

di hydrochl ori de WO 2005/ 095383 PCT/ US2005/ 010330 -103
WOa105/098383 HCI PCT/US2005/010330

3- Benzyl - 9- net hyl - 3, 9- di aza-spiro[ 5. 5] undecane (Ri ce,

L.M et al. J. Heterocyclic Chem 1964, 1, 3, 125.)

(1.2 g, 4.65 mml) was dissol\dd in 5 ethanol (20 nl).

To this solution was added hydrochloric acid (4 Nin

di oxane, 3 nL) and pal |l adi um (10% on charcoal, 500

The reaction.was shaken on a Parr  shaker
ou BT R eR T B MR o7 il bcogriemperature.
m Thek6lviaswasidvhp@hrd ol PdahixfirPash ok r@s‘%lidet Partitioned between
concentrated, and the residue treated wth a mxture

of 1Y pdivmdedeoxideand didhletesthane Fhebliasey Geresep @0yl and the

7, Wl POFGHyacttd s lptorathant, e odghnie bty
5 I\/HSSmBme@ drieli@Yed iaghdshuim Slﬁih@érﬁh&t}ﬁ solvent evaporated. Fh% regidue

R) - 3-(7-Met hyl - 1H-T ndazol -5-yl ) -1-0x0-1-(9- neth
- di™gs gurified by flash column chromatography (1:1 hexanes/ethyl acetate to ethyl

urSByee 1 LSRR S AR R RE LA S 5T oR,
IHHNMN (UD©13,S4ﬂOLMHQ§18 ©f75—5 70 (m 1H), 5.68-5.64 (m 1H),4 13—4 07
t hyl - 1H-i ndazol - ) -2-(4-(2-oxo- 20

( R) - 3-
di kipd? é}%dm,ﬂH:),W)Tﬁ @Qs(m,d} e2ﬂ8r§éﬂb|<€my:]li?4>2)lr5r(¢lpzﬂgi7);
c d i i sopropyl et hyl am ne
10 pL?%B._ ?ém)’ andlg%{‘)lm% 9-di aza WD 2005/ 095383
PCT/ US2005/ 010330
1-(Piperidin-4-yl)-1,2,3,6-tetrahydropyridine

15 tert-Butyl 4-(5,6-dihydropyridin-1(2H)-yl)piperidine-1-carboxylate (800
mg, 3 mmol) was dissolved in dichloromethane (54 ml). To this was added
trifluoroacetic acid (7.9 ml) and triethyl silane (1.2 ml). The mixture was stirred
at room temperature for 3 h. Solvent was removed from the mixture en vacuo.
The residue was dissolved in saturated sodium bicarbonate (50 ml) and stirred for

20 30 min. Sodium hydroxide (50 ml, 50% in water) was added to the solution
which was then extracted with dichloromethane (3 x 100 ml). The organic extract
was dried over sodium sulfate and the solvent evaporated to give 370 mg (74%)
as a colorless oil. 'H-NMR (CDCls, 400 MHz) § 5.74-5.70 (m, 1H), 5.68-5.64
(m, 1H), 3.14-3.07 (m, 4H), 2.64-2.53 (m, 4H), 2.43-2.37 (m, 1H), 2.15 (m, 2H),

25  1.85-1.82 (m, 2H), 1.73 (s, 1H), 1.47-1.38 (m, 2H).



- 104 spiro[5.5]undecane di hydrochl oride (65.2 ng,
2.0 equiv) in diinethylformamde (0.50 nL) and

walr@khewsiet hane (0.50 nl) at O0C was added PyBEPX/D$2005/010330

10

15

20

(57.6 ng, 0.11 mol). The reaction was stirred at 0C
for 4 h. The reaction was concentrated and purified
by col umm chromat ography (95:8®2% to 90:10:1 5

di chl or omet hane/ net hanol /tri et hyl am ne). The resulting
resi due was dissolved in 5% et hanol / di chl or onet hane
and passed through a basic_alumna colum to give 52
ny (77% as a white powder EXamplgdR (cD30D, 500 MHz) S

- §r3-as 6 Dby g Ey-LhplBight Hlv)-3-Gnd At

3. ﬁﬁla(zbbs-ym pxapIOPan-248 4-(-0:2-),2-dhbr dgdinoliteF-yGpiperidine-
7. % 707 (s, 1H), 7.17 (m 1H), 7.27 (m 1H),

7. sca*? latey 7.50 (bs, 0.5 H), 7.58 (m 1H),

7.65 (bs, 0.5 H) ‘7. 96 (s, 1H). Mass SPgf- : 625. 33
( N
(
y
(¢}

N O

MH) +. Exanple 10

R) - 3- (7- Met hyl - 1H i ndazol -
I)propan 2-yl4-(2- 15
x0- 1, 2- di hydr oqui nol i n- 3LH/
H ON O,~ ,OYN

(R -3-(7- methyl 1H-|nda ol £5- y@ 2 (4-(2-o0xo0-1, 2-
di hydr oqui nol i N per i\c
1- car bonyl oxy) Rropanoi c ac 0.11 20 mol ),
di i sopropyl et hylam ne (37 p\ . , and
piperidine (21 pL, 2.0 equiy) NH di nethyl forman de
5(0.5 nm) and di chl or omet hane~ KO.5 nmL) at OC was added
PyBCP(r) (57.6 ng, 0.11 nunol). The reaction was
stirred at OC for 4 h. The reaction was concentrated

and pur iy m l.to

50 15+ Th a1 G PN R0 t%?fﬁ pad @yoxortig-

r edlhlyﬂlrolqgmbhﬁﬂdjdﬁnpaﬁiuiél%ﬂﬁﬁbwﬁﬁ)gwpaﬁ%c acid (50 mg, 0.11

nethqﬂokéwé gﬁgtgnethane and passed through a basic

al THRQHA pibgianmne PEH WS Hosmeogyb! -(piperidin-4-yl)-
1,2,3,6-tetrahydropyridine (75.7 mg, 2.0 equiv) in dimethylformamide (0.50
mL) and dichloromethane (0.50 mL) at 0°C was added PyBOP® (57.6 mg, 0.11

mumol). The reaction was stirred at 0°C for 4 h. The reaction was concentrated
and purified by column chromatography (95:5:1 to 90:10:1
dichloromethane/methanol/triethylamine). The resulting residue was dissolved in
5% methanol/dichloromethane and passed through a basic alumina column to
give 35.9 mg (53%) as a white powder. 'H-NMR (CD;0D, 500 MHz) & -0.35-
0.15 (m, 0.7H), 0.60-0.93 (m, 1H), 1.15-2.20 (m, 11H), 2.30-3.25 (m, 11H), 3.75-
4.58 (m, 4H), 5.35-5.75 (m, 3H), 7.01-7.14 (m, 1H), 7.18 (m, 1H), 7.28 (m, 1H),
7.36-7.50 (m, 2H), 7.53-7.73 (m, 2H), 7.90-8.01 (m, 1H). Mass spec.: 623.33
(MH)".

3-Methyl-3,9-diaza-spiro[5.5Jundecane dihydrochloride



WA 2008093385 (m 4H), 2.51 (s, 3H), 2.72-3.04 (npCBH$2005/010330
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-105 colum to give 55 ng (93% as a white powder.
"H NWMR (CD3COD, 500 MHz) S 0.75-1.70 (m 9H),

3.11 (in, 4H), 3.19-3.58 (in, 4H), 3.98-4.49 (m 2H),
5.47 (dd, J=7.3, 7.3, 1H), 7.07 (s, | H, 7.17 (m
1H), 7.27 (m 1H), 7.43 (m -2084), 7.58 (d, J=7.3, |
Hy, 7.65 (bs, 5 0.5H), 7.96 (s, 1H). Mass spec.:
542.29 (MH) +. Exanple 11

(R)-1-(4- Cycl ohexyl pi perazi n- 1-y||_2 -3-(7-nmet hyl - 1Hi nda
zol -5-yl)-1- oxopropan-2-yl Cl

4- (2- oxo-1, 2-di hydroqui nol i n- NEi p

eri di ne-1-carboxylate H ~ NAOY NNJ O NH
10 N To a solution of
(R -3-(7- msthyI-IH-lndazo'I- yl)-2-(4-(2-o0x0-1, 2-

di hydr oqui nol i n- 3-yl ) pi peHQi ne- | - car bonyl oxy) pr opanoi
c acid (50 ng, 0.11 nrmol), diisopropylethylam ne (37
iL, 0.21 nmol), and 1- cyclohexylpiperazine 15 (35.5

arent or ana ke HAAHOT-Bel SR SR s, Ry

( 5Heer diﬂyplz@CIz&mJ aged,) 1, STHESHEROtd, QFGSVi@ﬁloﬁ)tWisrcﬁﬁoh@H i C
n was concentrated and purified by

2812%}4 (%%Pﬁr}aefgéﬁléﬁﬂlyﬁw wyas addeddygpechiprip acid (4 N in dioxane, 3
di
L) RPN (LMol AL S0 oo B s n

i Bk dhabweo parniglamdlep€8 patb 0t nuThe fabitsi a2
AR RREE pratieE. boreshisften soihihotsaypine srestod i o
H) mu&ufé?of(efﬁyl llce'fﬂte anc?h@@m@ss to ?_%é'id 67 51%1& ((gﬁf)’laé %%Bﬁyf)owder

3.73 (m 1H),
7. - wm)(cmom 6(1568 1. 791)(m, FH222 88 ds, 3HEY, 306-320( ml 6H)),, 3.38

7. 7.53 (m 2H), 7.53-7
rﬁgmzﬁrﬁ aés_tspé’g 1@-«}20@53 spec.: 625.33 (M) +. 25 o)
2005/ 095383 PCT/ US2005/ 010330

Example 9
(R)-3-(7-Methyl-1H-indazol-5-y1)-1-0x0-1-(9-methyl-3,9-diaza-
spiro[S.S]Jundecan-3-yl)propan-2-yl 4-(2-0x0-1,2-dihydroquinolin-3-
yDpiperidine-1-carboxylate

To a solution of (R)-3-(7-methyl-1H-indazol-5-y1)-2-(4-(2-0x0-1,2-
dihydroquinolin-3-yl)piperidine-1-carbonyloxy)propanoic acid (50 mg, 0.11
mimol), diisopropylethylamine (37 pL, 0.21 mmol), and 3-methyl-3,9-diaza-



-106 Exanple 12
(R -1-(4-(4-Fl uorophenyl) pi perazin-1-yl)-3-(7-nethyl -

woRiosees38s - 5-yl ) - 1- oxoprop an- 2-yl PCT/US2005/010330
4- (2-o0x0-1, 2-di hydro qui nolin-3-yl)piperidine-I-carb
oxylate H ONO\ I ~ NYOY N~ N O FNH N 5 To a
sol ution of -104 -

(R -3-(7-nethyl -1 Hindazol -5-yl)-2-(4-(2-0x0-1, 2- _
di hydr oqui nol i n- 3-yl ) pi peri di ne-| - car bonyl oxy) pr opanoi

' 0 0,.11 thy
1L 6t ST e RERoroe G5 aBRert T B e tpdeeide
Y (0.80 1§ A H)chlcﬁ‘oﬁbﬂﬁﬁﬁ@ SPhIRA G s afded @g%ﬁp g@@' gme,
di chl or onret hane (0. 50 at 0C was added
g 0.1¢ mmol) kb yeactibe wae atmmeat ORe o4 hr Mad rcatctlemwhs)r 4

R R R N S R A R R R A 08

5di dﬁhﬁi&@ﬁﬁhﬁ@dﬂﬁéthaﬂ&?tﬁ@t‘hﬂa&ﬂlﬁé)em|r@§ﬁltﬁ‘%)resﬂﬁ@was dissolved in
resul ting residue was di ssolved in 5%

rreﬁ%afﬁéqh%n (sighleremstinan énms?ﬁh@s@mht&hasmumlrbaglwm to
32 SRR 4ol ritsts s TR LRI, boBRuftop 1055

grﬁ IZH)ZB s(sm1 7@&% 12H§Jl E§§gn 32#13) 2%572642( (Hl 81Hj) 2. 50 (s, 3H),

4 @E’/'BzB 33b(11(1,rﬁH)2 > (Bs 5151)(41 0 4JB7(n62H7 346 (Ldfb, J~756,686 1H),

10 590388y, P17yt . 200 . 7 387 1 2, it 0.5 1,

J i i : { +1H),
TS0, e oI 14 o g

(MH) +. Exanple 13

(R)-3-(7-Methyl - 1H-|ndazol x%n&lzsl(]! 0x0-1-(4-(pyridin-4
-yl ) pi perazin-1- yl)propan

4- (Ry-3XD-MetByB1 Hyiddazp)isg)-1 foxd=-{pipeiain-Liyprop£a2-50432-
| at e V\Q 2005/ 095383 PCT/ US2005/ 010330
15 oxo-1,2-dihydroquinoelin-3-yl)piperidine-1-carboxylate

To a solution of (R)-3-(7-methyl-1H-indazol-5-y1)-2-(4-(2-0x0-1,2-
dihydroquinolin-3-yl)piperidine-1-carbonyloxy)propanoic acid (50 mg, 0.11
20  mmol), diisopropylethylamine (37 pL, 0.21 mmol), and piperidine (21 pL, 2.0
equiv) in dimethylformamide (0.5 mL) and dichloromethane (0.5 mL) at 0°C was
added PyBOP® (57.6 mg, 0.11 mmol). The reaction was stirred at 0°C for 4 h.
The reaction was concentrated and purified by column chromatography (95:5:1 to
90:10:1 dichloromethane/methanol/triethylamine). The resulting residue was

25  dissolved in 5% methanol/dichloromethane and passed through a basic alumina



- 107 H ONO\V I ~ NYOYNN)] O NNH N To a
sol uti on of

w@ R)05897383 et hyl -1 H i ndazol - 5-yl) - 2- (4- ( 2- 0x0- BECRUS2005/010330

10

15

20

25

di hydr oqui nol i n- 3-yl ) pi peri di ne-

1- car bonyl oxy) propanoic acid (50 ng, 0.11 5 mnol),

di i sopropyl et hyl ai ni ne (37 p.105-0.21 nmmol ), and

1- (4-pyridyl)piperazine (34.4 ng, 2.0 equivVv) in

di met hyl f onnam de (0.50 nL) and di chl oronet hane (0.50

m.) at O0C was added E{BCP( (57.6 q& 0.11 nunol).

Th éolflawdp 8517 werse §33%]) e white qulfzsr IWMR\D;0D, 500 MHz) §

gﬁﬂlﬁé{rﬁ%@aﬁo% GheATPY. 5L W, SR B QI ABM 11 (m,
d' 4H),@. DvBISE metmmtmm@t(m eﬁms 4midag)=7.3e3, 1epuY b ig

resj due s 10 di ssol ved

met Hanbl 7 @diDol diéton AHS a4?d(%a23§1éh T3 @ufH -5 W5Bs7.65 (bs,

Slogxgigp’. Nw %%@/6%5332%33@&)80% 2gszao\8hl(|trne 4H) |
2.51 (s, 3H) 2.67 (bs, 1H) 2. 80- 3. 31 (in, 7H),

3.35-3.83 (m 5H), 4.05- 49(m1 5.52 (dd,
J=7.6,7.3, 1H), 6.64 (bs, B@mplelis (s 1H), 7.22

( d‘{R)ﬂ‘@ @%rclgh&*y 5ﬂ Fﬁ)@azm-%@é m]ejﬁy%zgi %zo?f&é)gi (bs,

0. Ek()proﬁam Ylet-(21090-1,3- dmydwguﬁH)m-MBplp&pﬂtne-l-&ﬁfb(ﬁ&late
(MH)+. ()-2-Hydroxy-3-(7-nmethyl-2-((2-(trinmethylsilyl)
et hoxy) net hyl ) - 2H i ndazol - 5- yl) propano acid 0 HO
OHNS N --~ 20 WO 2005/095383 010330

o
(\ N/”\:/O\ﬂ/ N
Sheles
~ .NH
N
To a solution of (R)-3~(7-methyl-1H-indazol-5-yl)-2-(4-(2-0x0-1,2-
dihydroquinolin-3-yl)piperidine-1-carbonyloxy)propanoic acid (50 mg, 0.11
mmol), diisopropylethylamine (37 pL, 0.21 mmol), and 1-cyclohexylpiperazine
(35.5 mg, 2.0 equiv) in dimethylformamide (0.50 mL) and dichloromethane (0.50
mL) at 0°C was added PyBOP® (57.6 mg, 0.11 mmol). The reaction was stirred
at 0°C for 4 h. The reaction was concentrated and purified by column
chromatography (95:5:1 to 90:10:1 dichloromethane/methanol/ triethylamine).
The resulting residue was dissolved in 5% methanol/ dichloromethane and passed
through a basic alumina column to give 62.3 mg (92%) as a white powder. 'H-
NMR (CD;0D, 500 MHz) 6 0.75-2.10 (m, 20H), 2.29 (mm, 1H), 2.47 (m, 1H),
2.56 (s, 3H), 2.77-3.41 (m, 9H), 3.73 (m, 1H), 4.04-4.49 (m, 2H), 5.52 (dd, J=8.2,

7.3, 1H), 7.11 (s, 1H), 7.22 (dd, J=7.0, 7.0, 1H), 7.33 (d, ]=7.9, 1H), 7.42-7.53
(m, 2H), 7.53-7.76 (m, 2H), 8.01 (s, 1H). Mass spec.: 625.33 (MH)".



- 108 A Parr bottle was charged wth
1- met hoxy- 3- (7- nmet hyl - 2- (( 2-

W@ oosce3y | si | yl ) et hoxy) met hyl ) - 2H-i ndazol - 5- yPQFUSIIRDE10330

10

15

20

rop-2-en-2-yl benzoate (1.0 g, 2.14 mmol), nethanol
(15 nL), and pall adium (10% on charcoal, 100 ng). The
Parr shaker was pressurized-tl8660 psi of hydrogen and
shaken for 6 h. 5 The reaction was filtered through
celite and concentrated. The resulting residue was
di ssolved in tetrahydrofuran (8 nL) and net hanol (8
m.) and cooled to 0C. ToEX8mplodd added a sol ution of

(N j L

e S PR O ot e RPN £ - M T iy by

t hexopropananyl 4-@rparhRuliky droguihdiin-3Hyhpipesidineb-cagmxylate
concentrated, dissoved in water, cool ed to 10 0C, and
acidified with 1 M hydrochloric aci Th resultlng

m xture was extracted with ethyl acec? %
organi cs were washed with a m ninu
over magnesi um sul fate, arfd conce tra e. Co um
chromat ography (5%t 0% nechanNl/ di chl or onet hane)
gave 340 ng (45% as[a c®l ok esy oiT. 1H NMR ( CDC13,
500 MHz) S -0.0 mu;j, 0393 Om 2H), 2.53 (s, 3H),
2.92 (m 15 1H)g®i9(in, .61 (in, 2H), 4.46
(bs, I H, 5.p , I H, 7.31 (bs,
1H), 7.94 (bs, 1H). Mass spe.: 1.36 (MH) +.

() - 2- Hydr oxy-3-(7-net hyl - N i met hyl si |l yl)ethoxy)
nmet hyl ) - 2H i ndazol -5- yl)- 1 (4 (pi peridin- |
-yl) pi peridin- | -yI)propan- -one O VW Ni //Sip
20 O To a solution of 2#@1 hy drox -3-(7-nmethyl -2-((2-
(t ri met Aplasolufionef KRXFX dtlitsslﬂ)H mdazdd%rxml-@l -(ZHopr-ban

ot oG s Lot BB ARPLAR 4 B 1
(Onﬂ1%lm11s%f5%roﬁﬂﬂ§?lah 111‘51(63@@'00210@13{0'11)6@@(1 K46 ) at 0C

was add é 0.30 inmol) in two
poﬂtlpr@nbenymgoerm B89 M- Q@qtrlv)em dipethglipgpamige (¢50

2085 43 %%%kf&%ét‘ﬂ%@{%ﬁé(%ﬁ? 3o H9adHA BN Blug 0.11

erature react| on’was
Wi hﬁn(ﬁ) hThe reaction was stirred at 0°C for 4 h. The reaction was concentrated

and purified by column chromatography (95:5:1 to 90:10:1 dichloromethane/
methanol/triethylamine). The resulting residue was dissolved in 5%
methanol/dichloromethane and passed through a basic alumina column to give
71.2 mg (quant.) as a white powder. "H-NMR (CD;0D, 500 MHz) & 1.25-1.75
(m, 2H), 1.75-2.25 (m, 9H), 2.51 (s, 3H), 2.75 (m, 1H), 2.75-3.30 (m, 13H), 3.48
(m, 3H), 3.80 (m, 1H), 4.05-4.50 (m, 2H), 5.55 (dd, J=7.6, 7.3, 1H), 6.68 (m, 2H),
6.91 (m, 1H), 7.11 (s, 1H), 7.21 (dd, J=7.9, 7.3, 1H), 7.32 (d, J=8.2, 1H), 7.47
(dd, J=7.9, 7.3, 1H), 7.51 (m, 1.5H), 7.61 (d, J=7.6, 1H), 7.67 (bs, 0.5H), 8.00 (s,
1H). Mass spec.: 637.28 (MH)".

Example 13
(R)-3-(7-Methyl-1H-indazol-5-yl)-1-0x0-1-(4-(pyridin-4-yl)piperazin-1-
y)propan-2-yl 4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate



acetate, washed with water (2X), then brine, dried
over magnesium sul fate, and concentrated. Col um

w@ boosieseyr aphy (4% to 10% net hanol / di chl or onepdiENE2005/010330
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gave 130 ng (91% as an oil. Mass spec.: 501.36 (M) +.
5

()-3-(7-Methyl -2-((2-(trimetBO¥silyl)ethoxy)nethyl)-2H
-indazol -5-yl)-1 -oxo-1-

(4- (piperidin-1-yl)piperidin-1-yl)propan-2-yl

4- (2- oxo- 1, 2-di hydr oqui nol i n- 3-

yl ) pi peridi ne-1-carboxylate H O N QBI
to Ns O~ S 10 To a solution of
() - 2- hydroxy-3-(7-nethyl -2-((2-
(trimethylsilyl)ethoxy) hyl ) -2 -5%yl)-1-(4-(
pi peridin-| -yI)pingLdi - QU )N n-1-one (130 ny,
0.26 nunol) and dii dopr pygefﬁ¥fan1ne (91 pL, 0.52
mol ) in dichl (Y n) at 0C was added

4-ni trophenyl - ¢hl gr of or mat 7.6 ng, 1.10 equiv).
The ice bath Wssfenoved a irring continued for 4
h. The reaction was treate a sol ution of

3- (pi peridin-4-yl)quinolin- 4&Pone (88.9 rug, 1.50
equi v) and diisopropyl ethylamne (91 iL, 0.52 mnol)
in dinmethylformamde (1 nlL). The reaction was stirred
at roomtenperature overnight. The reaction was

pour ed Targolwsiosof Rk:A(Guesiisitdhidaztles-1)Ht r@-2m- s
R R s i S R R

t heindly, idiiseprapyletiylaysne (BTG DIAInmsl) atd]-(4-ppddyl)piperazine
concentrated. Col unn chromat ography (5% to.20%

metHhee 40 carisy ah@m%méf)‘on@a%del(@é%@u aprbgichgrometine (0.50
V\Dnﬁg AP6ROR8 §dcfé%y%%%mél7 %%9&,@1 1 mmol). The reaction was stirred

at 0°C for 4 h, was concentrated, and purified by column chromatography (95:5:1

kll NO' NO N

to 90:10:1 dichloromethane/methanol/triethylamine). The resulting residue was
dissolved in 5% methanol/dichloromethane and passed through a basic alumina
column to give 53.8 mg (80%) as a white powder. 'H-NMR (CD;0D, 500 MHz)
6 1.25-2.00 (m, 4H), 2.51 (s, 3H), 2.67 (bs, 1H), 2.80-3.31 (m, 7H), 3.35-3.83 (m,
5H), 4.05-4.49 (m, 2H), 5.52 (dd, J=7.6, 7.3, 1H), 6.64 (bs, 2H), 7.12 (s, 1H),
7.22 (dd, J=7.0, 7.0, 1H), 7.32 (d, J=8.2, 1H), 7.47 (m, 1H), 7.52 (m, 1.5H), 7.62
(d, J=7.0, 1H), 7.69 (bs, 0.5H), 7.99 (s, 1H), 8.10 (m, 2H). Mass spec.: 620.28
(MH)".

(£)-2-Hydroxy-3-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-

yl)propanoic acid




-110 Exanple 14 _ o
()-3-(7-Methyl -1H i ndazol - 5-yl)-1- oxo-1- (4- ( pi peri di n-

wdaz20ospgEsgeri din-1- yl)p rop an-2-yl PCT/US2005/010330

4-(2-0x0-1, 2-di hydro quinolin-3-yl)pip eridine-Il-carb
oxylate H ONO\ I ~ NOYNO NH N5
(E)-3-(7-Methyl-2-((2-(trimet¥gl-silyl)ethoxy)nethyl)-2
H i ndazol - 5-yl)-1-

0x0- 1- (4- (pi peridin-1-yl)piperidin-1-yl)propan-2-yl4-(
2-oxo0-1,2- .

di hydr oduf HEPPHe 335 I harepd wil %’él-efhoc‘,‘ﬁ‘r?’bGXI}lFtﬁb’]ezx(@lz%ng(,)
0. }5; i ' O | istimaqr L £ RGL
O S SO TR NI Wi S
t efb@galdf enthel), Rethandtifed mégcandgnlladismo@otent clated], 400

%Hé.ln i ?%{%%ﬁé}gegnﬁ@? %%gur}?z%g% 8@ B%l o(f?l%drogen and shaken for 6 h.

5 metring pactish ¢ak ﬁI’cé!r'é‘Ettllﬂ@ﬁ%{7 %ﬁ% hid EoHcBvtAGd. NEnd ﬂ%s'\}légi%g residue

et hanol ) gave 89.6 ng ( as a white solid.
spags disyglgedin teglydrofagn (8 mL) and methanol (8 mL) and cooled to 0°C.

e e T IR
4- (iindl) bOWae2(30ND). 1TRe byl WadtRRkI 30 08C Yor) 10h, AR Airb&n

| - carboxy| ate WD 2005/ 095383 PCT/ US2005/ 010330 -
11 fempergturenjon ky dihgreaction aggorcepmytedsdisppved in water, cooled to

103-0

15

20

25

> TR A T ST b

( 7bxtraptedOwitd cthipbacetatd@X). The organics were washed with a minimum of
brine, dried over magnesium sulfate, and concentrated. Column chromatography
(5% to 10% methanol/dichloromethane) gave 340 mg (45%) as a colorless oil.
'H-NMR (CDCls, 500 MHz) & -0.04 (s, 9H), 0.93 (m, 2H), 2.53 (s, 3H), 2.92 (m,
1H), 3.19 (m, 1H), 3.61 (m, 2H), 4.46 (bs, 1H), 5.68 (s, 2H), 6.93 (s, 1H), 7.31
(bs, 1H), 7.94 (bs, 1H). Mass spec.: 351.36 (MH)".

(¥)-2-Hydroxy-3-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-
yb)-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-1-one

O
$
\
I N'N \-/
L /\/SI\
O

To a solution of (+)-2-hydroxy-3-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)propanoic acid (100 mg, 0.29
mmol), 4-piperidinopiperidine (96.0 mg, 2.0 equiv), and diisopropylethylamine
(0.10 mL, 0.57 mmol) in dichloromethane (3.6 mL) at 0°C was added PyBOP®

(156 mg, 0.30 mmol) in two portions. The reaction was stirred at 0°C for 15



5 dissolved in NN-di nethyl formam de (6 nli).
N, N-Di i sopropyl ethylamne (1.5 nL, 8.6 mnol) was

w@oweno3es t he mi xture foll owed by PCT/US2005/010330

10

15

20

8-fl uoro-3-(piperidin-4- yl)quinolin-2(1H)-one
hydrochl oride (75 ng, 0.27 rmol) The reaction stirred
at roomtenperature for 3 hl gThe m xture was dil uted
with ethyl acetate (20 nL), washed successively with
vvater (2X) 1N hydrochl oric acid, and brine. The 10

A S PR VT (1RE Rt AL A G S uny
Obéé'tﬂé%a%,ﬁeWEth%va‘éé}'(Q itRerDig Haey Hﬁé&o@&%é@?ﬁmﬂ shiltae! and

further purification ss spec.
( RyerRextdat¢d - EbluomoshPoroatogbply &%Wji@%unq:tbamqh’dgzhloromethane)

(7|g<)ﬁg’-t1ﬁ‘§{fhg@?/z) Tt@ﬂ%&%%sgﬁvy@eﬁ@@ Ytret hyl ) - 2H i nd

azol -5-yl ) propanoi c acid WD 2005/ 095383
PCT/ US2005/ 010330 -112 /--0 NN HO O O
SI\H)F3 -(T- Meimdi%&(%ﬁwn@hylellbd}?ﬂmybmghm 2H- tndﬁﬁétfhy/lp'sl -0x0-1-

é‘l ép et h t he\{ld%r}-gggquana %1 ék gZ P (1),r2od15ydro%umohn—3-

,glgglbbﬂ@ih@.qwaﬂﬁdxly[até 5 yl ) pi peridi ne-1-carboxyl ate
(1 ng, 0.19 mmol) was dissolved in tetrahydrofuran

(3 nb). Water (2 nL) was added to t ture fol |l oned
by |ithium hydroxi de nonohydrate (25%r
The reaction was stirred at roomte e\a
and quenched by the addi tdon of ydroc

The m xture was extr te W0 eNhyl) acetate (2X). The
conbi ned or gam cs O gri &d/(magnesn um sul fate),
filtered, and ed\i n Qacuo. The title

conpound was o tal ed W th ther purification as
white solid in /oyleld spec.: 621.1 (MH)-

To a solution of (%)-2-hydroxy-3-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl1)-1-(4-(piperidin-1-yl)piperidin-1-
yl)propan-1-one (130 mg, 0.26 mmol) and diisopropylethylamine (91 nL, 0.52
mmol) in dichloromethane (1 mL) at 0°C was added 4-nitrophenyl-chloroformate
(57.6 mg, 1.10 equiv). The ice bath was removed and stirring continued for 4 h.
The reaction was treated with a solution of 3-(piperidin-4-yl)quinolin-2(1H)-one
(88.9 mg, 1.50 equiv) and diisopropylethylamine (91 pL, 0.52 mmol) in
dimethylformamide (1 mL). The reaction was stirred at room temperature
overnight. The reaction was poured into water/dichloromethane. The mixture
was extracted with dichloromethane (2X) which was washed with saturated
sodium bicarbonate, then water (2X), then brine, dried over magnesium sulfate,
and concentrated. Column chromatography (5% to 20%

methanol/dichloromethane) gave 112 mg (57%) as an oil.



(R -3-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)nmethyl)-2
H i ndazol - 5-yl)-1-oxo0-1- 15

W@ 260693363 i di n- 1-yl ) pi peri di n- PCT/US2005/010330
1-yl) propan-2-y14-(8-fluoro-2-o0xo-1, 2-
di hydr oqui nol i n-3-yl ) pi peridine- | -carboxylate W

2005/ 095383 PCT/ US2005/ 01033010-113 /-0 N N Si- INN
O OO0 W F

(R)-2-(4-(8-Fluoro-2-o0xo-1, 2-di hydroqui nolin-3

-yl) pi peridine- |

car bonyl oxy) - 3- (7- net hyl - @"(“Fﬂllftli‘i nmet hyl si | yl ) et hoxy)

e ' : ’ B 100§ e -
0. e AT AL 5 0L HERA AR Yo Bain
mLyL)pAdpanEl-yb4H02-0Ry-162-dihlyd ro quin §1i3-y)piferidinertedarboyd ate
added to the mxture foll owed by

o- benzotriazol -1-yl-N, N, N, N -t et ranmgg hyE}Jr oni um

tetrafl uoroborate (65 ng, 0.20 mmol)~ e tion was
stirred at room tenperature for S m b
4- Pi peri di nopi peridine (4L ng, 022 n

)
to 10 the m xture. T Fact ioQn room
tenperature for 2 h| T i/xtufle was diluted with
et hyl acetae ( S shgd chcessiver with water
)

(3X), and bripe. jThe orga ayer was dried
(magnesi um sul , filte
vacuo. The title conpound
purification as white solid
773.3 (MH) +. 15 Exanple 15
5(R)-3-(7-Methyl -1Hindazol -5-yl)-1-o0xo-1-(4-(piperidin

-l -yl)piperidin-I- I%prppan-z_-yl i

4-(8-fl (f@r%(bl\/&)ﬂ@dﬁ?iﬁ diripethysilyrshexyImetiy) Aibérdagelneyl)-1-

- o DAL sRE iRy B DRAGACE ISt ¥SAA%8LAH0830 - 114

dihydroquinolin-3-yl)piperidine-1-carboxylate (112 mg, 0.15 mmol) was

./ and concentrated in
ds b ai ned w thout further
' % vyield. Mss spec.:

dissolved in trifluoroacetic acid (50% in dichloromethane, 6 mL) and stirred at
10  room temperature for 2 h. The reaction was concentrated and purified by column

chromatography (5% methanol/dichloromethane to 7:93:1

methanol/dichloromethane/33% trimethylamine in ethanol) gave 89.6 mg

(97%) as a white solid. Mass spec.: 755.37 (MH)".

15 (R)-1-Methoxy-3-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-
yl)-1-oxopropan-2-yl 4-(8-fluoro-2-0xo0-1,2-dihydroquinolin-3-yl)piperidine-1-

carboxylate



_H NNNOOO/ F
(R -3-(7-Methyl-2-((2-(trinmethylsilyl)ethoxy)nethyl)-2
WoR05095383 - 5-yl ) - 1- PCT/US2005/010330
0x0- 1- (4- (pi peridin-1-yl)piperidin-1-yl)propan-2-yl
4-(8-fluoro-2-0x0-1,2 5
di hydr oqui nol i n- 3- yI)plperldﬂhb | -carboxylate (122 ny,
0.16 nmol) was dissolved in ethyl acetate (2 nlL).
Hydrochloric acid (4 Nin dioxane, 3.0 nL) was added
to the mxture. The reaction was stirred at room
temperature for 18 h. The reactfon ni xture was
concentrated en vacuo and pgrHfie y preparatory
pvedgf rom t he product
fractions.: The 10 renain aqueods\ sol uti on was nade
basic with aqueous sodi yn ar bonate and was
extracted with ethy" acetate (2X). The conbi ned
organi ¢ extracts wePe ~trg ed (magnesi um sul fate),
filtered, and concentgategd in vacuo. The title
conpound was obt ai ned a -wote solid in 59%
yield. 1H NVR (500 MHz, 4 613.03 (s, 1H),
11.78 (s, 1H), 7.99 (s, 1H), 7. (MH 1H), 7.46 (m 15
3H), 7.34 (dd, J=10.81, 8.09, 1 15F(m 1H), 7.06
(s, 1H, 543 (m 1H, 4.34 (m 1 4.17 (m 1H)
3.88 (m 1H), 3.06 (m 2H), 2.97 ( H, 2.83 (m
3H), 2.50 (m 3H), 2.36 (in, 2H), 2.27 (in, 1H), 2.05
(m 2H), 1.82 (d, J= 12.51, 2H), 1.68 (m 1H), 1.39

(W 1o Bl oot B R e bR 2p-indazot-
Zo@Mpﬁﬁa&ﬁtrgﬁ@ nbeRRABORNBRPPropatddte @¥Ghg, (DU hndl) was

sol ut’i on of tert-buty dlcarbonate 90.4 g, 414
5 mdisyolived int/éiVedimpthybormamided§ anlph WV, iNelgiisaptny lethylamine (1.5

T TR T A —

wa§1)@@ﬁb1ﬂdz(1fgmwﬁf@hﬁmde 75| 9.29 nifol): e'flfhélf@ctlon stirred at
washed, in order, with 1 N potassium bisulfate éﬁz L),
m

waten tepumgateedes’ hmihy arisireiwas dildedpithethyl Aeetath
dr te g
O P G I 0 R g 1 o
10 t O ofiae 18yer Tvag d(i96 Yhag@sesnl sidfate) pfilosved,aint cWNthra%dSn vacuo.
gl‘he title compound was obtained as white solid in 82% yield and used without

further purification. Mass spec.: 637.2 (MH)".

(R)-2-(4-(8-Fluoro-2-oxo0-1,2-dihydroquinolin-3-yl)piperidine-1-carbonyloxy)-3-
15 (7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)propanoic acid



10 without further purification. 'H NWVR (CDC13, 500
MHz) S 1.52 (s, 9H), 6.68 (bs, 1H), 6.85-7.20 (m
W@R)05/08:38¥ (dd, J=8.1, 8.1 Hz, 1H). Mass spec.PCPB&2008010330
(MNa) +. tent-Butyl 2-fluoro-6-formnyl phenyl carbamate
OYCF HNI / 15 O- tent-Butyl 2-fluorophenyl carbammate
(42.7 g, 202 mmol) was concehiZated fromtoluene in
vacuo (3X) to renove any traces of water. The
resulting residue was dissolved in tetrahydrofuran
(600 n.), and cooled to -78C. To this was 20 added
tert-butyllithium (1.7 Min peptane, 285 nL, 485 mol)
in dropwi se fashion. After gadlditi was conplete, the
reaction was stirred at -78C g8r 30 gminutes. The
solution was allowed to g al |y wﬁme to -20C before
re-cooling to -78C. To thigswas added
di met hyl f ormam de (46.9¥ynL, 606 mmol ). The reaction
was allowed to gradif garmto roomtenperature
overni ght. The WO 200%/ 095383 PCT/ US2005/ 010330 -116

cont ai ni ng di ethyl ether and wa
washed with water (3X) and cofcernfratedd. The conbi ned
aqueous washes were neutralized W # pot assi um

bi sul fate and extracted with diet ther. The

et hereal |ayers were conbined with ot her organi cs,
washed 5 with water, then brine, dried over magnesi um
sul fate, and concentrated to give 48.1 g (100% as a

fﬁlr 1 B btedia Rl R o mety -
gnéia%if% }qblhogog%g)aﬁm-ylu'—% -floreb2- 6530}_01 ZJ&iKy&olIlZmollﬂ'-lB

. Mass spec.
5 2621)p@er1(hm\ld}earb01@1ate (120 mg, 0 19 mmol) was dissolved in

F“t‘}‘ﬁ‘ﬁ}éﬁﬁ%’%‘iﬁé E}lawg? Wa&ﬁé@e rflq 3 a'@,'d&!l Mhn WiRERIbwRa fbgl
lithium hydroxide monohydrate (25 mg, 0.60 mmol). The reaction was stirred at
room temperatiire for 3 h and quenched by the addition of 1 N hydrochloric acid.
The mixture was extractéd with ethyl acetate (2X). The combined organics were
10 dried (magnesium sulfate), filtered, and concentrated in vacuo. The title
compound was obtained without further purification as white solid in 95% yield.

Mass spec.: 621.1 (M-H)".

(R)-3-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-oxo0-1-
15 (4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-(8-fluoro-2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate



N To a solution of tent-butyl
2-fluoro-6-fornyl phenyl carbamate (48.0 g, 201 15 mmol)

wo poostopsssdl (100 nl) was added PCT/US2005/010330

5

10

15

4-am no-| - benzyl pi peridine (41.0 nL, 201 mol). The
solution was concentrated in vacuo, and then water was
renoved by twi ce dissolvinglihe residue in tol uene
and concentrating the solution in vacuo. The
resulting oil was dissolved in tetrahydrofuran (250
m.), cooled to OC, and treated with sodium

bor ohydride (3.80 g, 100 nmmol). Thg i%e bath was
renoved 20 and stirring continugdNoversight. The

reacti on was t%fiz$d with ethapal 0250 gil), an
a

addi ti onal portfionjof soditun ohydrifd& (2.00 g, 53
nunol ), and an
4-am no- | - benzyl pi pefi diine 2 Onm, 9.8 mnol). The
resul ting solution eg for 4 h at room
tenperature. The reactionoﬁggiTcooled to 0C, quenched
by addition of saturated a n ghl ooi de, filtered
to 25 renove solids, and concentratied 1o renpve nost
(but not all) of the tetrahydroftUran T¥& reaction
was extracted with diethyl ether (2X) e et hereal WO
2005/ 095383 PCT/ US2005/ 010330 -117 la as washed
with water (3X), then brine, dried ove
sulfate, and concentrated to give 83 g (100% as a
vi scous yellow oil which was pure enough to use in

gh ((e 1f (E)Ble Fﬁb@'g‘?‘[ﬁgﬁlg%rﬂ IglzaP’g?rfB%c‘M s (gmﬂf M%’P@&u i'Nazo

i [@ Hefhyi¥- Q- (Pimetliyldiy)ethoxPWmethyl)-2H-indazol-5-
teg%rggé%?m 71 genzyl(g% pejrqlledlyn XDG OePmethyl)-

yl amn%éethyl) 6-
fI ybpmphmmy hudr(b@ﬁmmgeo (3 3moly wap disselwed in edydfoymgmide

007 Do aP e BB T bl b ol s

d' ?ljilfgﬁﬁlre ﬁ)tllla%red % @n%&@ﬁzélnl Vg, N Neg Z@fraﬁ%@iﬁlﬁir&ﬁhm The

resulting sol | Itered to g|ve6 g (64% as
a wdtiatflaosibbotate (61$Hng\1|\ﬂ?2(( BDE1B, TIE0vadian) WS 8111‘1@8 at yoem

(d @mglmgtgr%gr gémﬁ‘] 1perﬂ_&op1aér§%ne( @’1 njg,i)li%‘npﬁ)w \5% ad%led 1o
3. B fasketuréHThe deadfioft whé stidd &iomGenifertidse fot B)h. The mixture

was diluted with ethyl acetae (25 mL), washed successively with water (3X), and

brine. The organic layer was dried (magnesium sulfate), filtered, and
concentrated in vacuo. The title compound was obtained without further

purification as white solid in 96% yield. Mass spec.: 773.3 (MH)".

Example 15
(R)-3-(7-Methyl-1H-indazol-5-y1)-1-0x0-1-(4-(piperidin-1-yl)piperidin-1-
yDpropan-2-yl 4-(8-fluoro-2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-

carboxylate



15 6.79-6.89 (m 2H), 6.94 (dd, J9.2, 9.2 Hz, 1H),
7.21-7.34 (m 5H). Mass spec.: 340.30 () +.

W@2005003383 3- (pi peri di n-4-yl) -3, 4-di hydr oqui nazpCT/HSR)3/010330

5

10

15

20

H-one HF OY N N HN 20 To a solution of
3-(1-benzyl pi peridin-4-yl)-8-fluoro-3, 4-

di hydr oqui nazolin-2(1H) -one-(12450 g, 7.37 mmol) in
acetic acid (50 nL) under nitrogen, was added

pal | adi um (10% on charcoal, 300 ng). The Parr shaker
was pressurized to 50 psi and shaken for two days.
The flask was flushed wth 25 ni#F™gen, filtered, and

concentrated. T resi due was dHved i n net hanol
and WD 2005/ 095383) PCT/ US2005

330 -118
re-concentrate Ngive.a |ight Qwn oi |l which
solidified upon st a TNe residue was dissolved
in 1 N hydrochl oric asid,Nanhdgconcentrated in vacuo,
mai ntai ning the tenperatuge af 40C. The resulting oi
was di ssolved in nethanol, ocongenty ated, and dried
under high vacuumto give 2.19 g (gquant,) of 5 the
hydrochl oride salt as an of f-white sc[idNHGEneration
of the freebase: The hydrochl oride sd

mmol ) was suspended in 2 N sodi um hyd
and stirred at roomtenperature for 2.5

remai ning solid was filtered, washed with water (0C,
2X 50 nmL), then anhydrous dlethyl ether (100 nmL). The

over ni ghD- 30 Ao GngBoi i RuAbe B Fingpgot-s-sD-1-

'\/Hé)mfi (l (éﬂpeﬁaﬁm gﬂf(ﬂ)pen&n715ylgﬁog&mvyla - ETord-22d%0-1,2-

1H), 6.81- 6.89
( mdﬂ@/m;oqumoga-% ﬁwplmeat)dmw&wr@e@te (128 mzm 9. 16MRpe]) was

L SRR eenihetg Mt a0y

Wa Sy a¥agieido the mixture. The reaction was stirred at room temperature for 18 h.
The reaction mixture was concentrated en vacuo and purified by preparatory
HPLC. Organic solvents were removed from the product fractions.- The
remaining aqueous solution was made basic with aqueous sodium bicarbonate
and was extracted with ethyl acetate (2X). The combined organic extracts were
dried (magnesium sulfate), filtered, and concentrated in vacuo. The title
compound was obtained as an off-white solid in 59% yield. TH NMR (500 MHz,
DMSO0-d6): §13.03 (s, 1H), 11.78 (s, 1H), 7.99 (s, 1H), 7.70 (m, 1H), 7.46 (m,
3H), 7.34 (dd, /=10.81, 8.09, 1H), 7.15 (m, 1H), 7.06 (s, 1H), 5.43 (m, 1H), 4.34
(m, 1H), 4.17 (m, 1H), 3.88 (m, 1H), 3.06 (m, 2H), 2.97 (m, 2H), 2.83 (m, 3H),
2.50 (m, 3H), 2.36 (m, 2H), 2.27 (m, 1H), 2.05 (m, 2H), 1.82 (d, /= 12.51, 2H),
1.68 (m, 1H), 1.39 (m, 10H), 0.78-0.26 (m, 1H). Mass spec.: 643.3425 (MH)".

tert-Butyl 2-fluorophenylcarbamate



wi t h hexanes then suspended in N, N-di net hyl f or mam de
(200 nmL). Mxture was cooled to OC Trinethyl

w@bwspdsspacetate (38.0 L, 249 mmol) was addeRCT/OSR05/010330

10

15

20

the m xture dropw se. The reaction was stirred at 0C
for 30 m nutes. 1-Benzyl- 4-piperidone (40.0 nL, 220
mmol ) was added to the reactlbn-m xture dropwi se. The
reacti on was warned to anbi ent tenperature and hel d
with stirring for 1 h. The reaction m xture was
diluted with diethyl ether (500 nL), washed with water
(2X), then brine. The or ic | ayer was dried
(magnesium sul fate), filtefed, and 25 concentrated in
vacuo. The residue was di s© ¢ i n met hanol (220 nl).
Pl ati nun(lV) oxide (600 ny, nmol ) was added to
the m xture. The reaction was placed on a Parr
apparatus, charged with 40 psi hydr ogen gas, and
shaken at room tenperature for ¢t The reaction

m xture was renoved fromthe apparatus, filtered
through celite, and concentrated. The residue was
passed B9 kHuasEbf &-shutyleRhBBRate (9G i 484 M&lolEhut i ng
with ethyl acetate. Fractions were WO 005/ 095383
P@ﬁﬂszm@tme%mm mmgdd@h%-élnpmpwnamme(é% mlgfH 4

tit i
o SRR S A ORSE e o
g %cér%rat%’d"ﬁlss&vé@m( tanB Fﬁza:llshg% 83 o(rdiar whtli l I\Vllotas'éﬁ'd)m

( npisulFgte (X)ewater, 5?@% m)tag;pq)m hydt@gmrfn ngi l(rme Qrpq; thewgggd over

spe

i PR Gen Bl e i by o i s i
IO r @pRNbighe/actii lo-give SBI7i SOOLO Y Iaarghnbroéz\&x d&@Dwhich v@é u@ed
mrol ) was dissol ved in tetrahydrofuran 10 (30 ni

T Rithotd Tngiee: pwgficelicmo THARR G001 $QT MR 0.2 (i 915, 6.8
t d
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m A*sol ution of methyl

1- benzyl pi peridin-4-yl)acetate (5.50 g, 22.2 mol)
in THE (8 nL) was then added to the m xture dropw se
ov s stirred at -78C for
451%?#%%1% x}solfﬂ% o%ﬁe%?ﬁ%b%gl \rﬁ@trobenzal dehyde (3.70
g, 24.5 mml) in THE (5 nL)| was then added to the
m xture dropw se over 15 nifhutes. The reaction was
stirred at -78C for 30 m gt and quenched by the
addi tion of saturated aqueou§ a ni um chl ori de.

HN

Ox

tert-Butyl 2-fluorophenylcarbamate (42.7 g, 202 mmol) was concentrated
from toluene in vacuo (3X) to remove any traces of water. The resulting residue
was dissolved in tetrahydrofuran (600 mL), and cooled to -78°C. To this was
added tert-butyllithium (1.7 M in pentane, 285 mL, 485 mmol) in dropwise
fashion. After addition was complete, the reaction was stirred at -78°C for 30
minutes. The solution was allowed to gradually warm to -20°C before re-cooling
to -78°C. To this was added dimethylformamide (46.9 mL, 606 mmol). The

reaction was allowed to gradually warm to room temperature overnight. The



The resulting m xture was warned to room tenperature,
extracted with ethyl acetate (2X). The conbi ned

woer@anyss3 were dried (magnesium sul fate), fil tBCEUS2089010330

and concentrated. Silica gel chromatography afforded

the desired product in 89% vyield as |ight yellow

foam Mass spec.: 399.3 (M—|)—|-116-

3- (1- Benzyl pi peridi n-4-yl)-4-hydroxy- 3, 4-di hydr qu| nol
in-2(1 H-one NONH HO W 2005/095383
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the solid$.” The aqueous SO
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ny o ipath Retaia Tafde S0 o exien, Wil frign. 115.7.56
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tere Ia f's were”separa

aq(MNaS 10 layer was extract ed with ethyl acetate.
Conbi ned organic |layers were dried (nagnesium

sul fate), filtered, and concentrated in vacuo. The
ti | f

| BSRTDAN en B0 AL oM Al Byt
335.3 (MH)}. 15

3- (1- Benzyl pi peri di n-4-yl) qui nol\i’{- 2(1H -one N O NH
3-(1-Benzyl pi peridi n-4-yl)-4-hydooxyo 3, 4- di hydr oqui nol
in-2(1 H-one (550 ng, 1.6 mmol) ‘% R

ow oi | 6 pec

s ’suspended in

benzene (10 nlL). p-Tol uenesul f onidNaci~d _20 nonohydrate
(370 ng, 1.9 mmol ) was added to Hhe ure. The
reacti on was heate r ef there for 1 h.
The reaction rrixtur &pce trat ed in vacuo. The
resulting residue wa din 10%

et hanol / di chl or onet hane (50

To a solution of ferz-butyl 2-fluoro-6-formylphenylcarbamate (48.0 g, 201
mmol) in ethanol (100 mL) was added 4-amino-1-benzylpiperidine (41.0 mL, 201
mmol). The solution was concentrated in vacuo, and then water was removed by
twice dissolving the residue in toluene and concentrating the solution in vacuo.
The resulting oil was dissolved in tetrahydrofuran (250 mL), cooled to 0°C, and
treated with sodium borohydride (3.80 g, 100 mmol). The ice bath was removed
and stirring continued overnight. The reaction was treated with ethanol (250
mL), an additional portion of sodium borohydride (2.00 g, 53 mmol), and an
additional portion of 4-amino-1-benzylpiperidine (2.0 mL, 9.8 mmol). The
resulting solution was stirred for 4 h at room temperature. The reaction was
cooled to 0°C, quenched by addition of saturated ammonium chloride, filtered to
remove solids, and concentrated to remove most (but not all) of the

tetrahydrofuran. The reaction was extracted with diethyl ether (2X). The ethereal



m.) and washed w th aqueous sodi um bi carbonate (2X).
The organic |layer was dried (magnesium sul fate),

wo pdose9383 and concentrated i n vacuo. The resiPCBUSEES/010330

25 triturated with diethyl ether to give a solid which
was filtered, washed with diethyl ether, and dried in
vacuo. The title conpound waslldbt ai ned as off-white
solid in 63%yield. "H NVR (300 MHz, DVMSO-d6): 8 11.72
(s, 1H), 7.72 (s, 1H), 7.62 (d, J=6.95, 1H),

7.47-7.38 7.35-7.30 7.29-7.20 (m, WO
2oé@ﬁwswg«§?wéw% @sﬁﬁibﬁ@e(brmiﬂlemver ma&npsmm sulfate, and

> 633 i Sy SO g &vigbolGelld ity iy enguen

12 t®8se iRlkhe folloWinglsteéy Mass, sp2t]) 41MBsEMEDec. :  319.3
(MH)+. 5 3-(Piperidin-4-yl)quinolin-2(1H)-one HN O NH
3- (1- Benzyl pi peri di n-4-yl)quinolin-2(1H)-one (1.72 g,

55. @gﬁl[ﬁ@?ﬂz 1Y% A& d- B AR RO R]indz6Hn ! "zp%% e

catal ytic armunt pal I adi um hydr oxi de 10

carbon) was added to the mxture. The Feaction vessel
was placed on a Parr apparat ug an c rged with 55
psi of hydrogen. The react| on vva @ room

tenperature for 5 h. e gpioved fromt he
apparatus and filtsg T f| trate was concentr at ed
to give the title o~snu ite solid in 90%

yield. 1H NVR (300 MHz, DVBO d6): 8 7.65 (s 1H), 7.64
(d J—1061 15 1 H), 7.41 (t, J=7.50, 1 H), 7.26

32, .1 02 d, J=
0 71 %%“9}53)“( Penzf—m&?i‘g’éz 321?4}’“10%“%@?{63 J= (11 71,
2 "'ﬂuoﬂopﬁ&l}(l&arbalnaté 18370 g, 209) mmol) W dighovetlin pMaisie (600

spec

10 \- en_i)ané ﬂ?ﬁatéd %#Nngl)ﬂ% poreldA. )Ehwa%trﬁnd@ascponmt@lm trituggedrwith
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glogét (ﬁ gpetﬁerf alnﬁ%ge%%[f' 11( %%re%ﬁ%r%vggq@q&eﬁ" Wg&u t%nlg WA3lid was
pi Yidderylto ‘gNe@SI 10 (645 as-whide/sodidl THLNMRTEDCEASH0 PIMz) & 1.68

Wa?m, 2H), 1.86 (dddd, J=11.9, 11.9, 11.9, 3.4 Hz, 2H), 2.14 (dd, J=11.6, 10.1 Hz,
2H), 2.98 (d, J=11.6 Hz, 2H), 3.51 (s, 2H), 4.34-4.44 (m, 3H), 6.71 (bs, 1H),
6.79-6.89 (m, 2H), 6.94 (dd, J=9.2, 9.2 Hz, 1H), 7.21-7.34 (m, 5H). Mass spec.:
340.30 (MH)".

8-Fluoro-3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one
H F
OY N
N
"9l

To a solution of 3-(1-benzylpiperidin-4-y1)-8-fluoro-3,4-
dihydroquinazolin-2(1H)-one (2.50 g, 7.37 mmol) in acetic acid (50 mL) under
nitrogen, was added palladium (10% on charcoal, 300 mg). The Parr shaker was
pressurized to 50 psi and shaken for two days. The flask was flushed with

nitrogen, filtered, and concentrated. The residue was dissolved in methanol and



stirred at roomtenperature for 3 h. The reaction
m xture was concentrated in 25 vacuo and treated with

weetigloossrt ate (50 nmL). M xture was washed 1 Ne&WDUS2005/010330
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(2X), then brine. The organic |ayer was dried
(magnesium sulfate), filteré-and concentrated in
vacuo. The residue was triturated with hexanes to
give a solid which was filtered, washed w th hexanes,

and dried in vacuo. Thetltlec und was obt ai ne
asFeraenER LG ta SiYS albgat Prosyyorl Fhi Iélfi@owowngﬁng The

gl?lﬁ?_bwés éxs%ﬁvgd oLl l(I'Epdlijé‘)ﬂonz atfl Zn@%%tra%&@ 1 R

Mass spec
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( Ameitiolpesnseryraled, S e GRBF Pigh VARUPAL EHEAROoR (APL) of

(Ztﬁghgr&)ochﬂsnae 5%1%55%n%%§11t€§91'1&d to -78C, and treated
butyllithium (2 Min cycl ohexane, 31.0 nL, 62.0

i rﬁme)ratmmxxpﬁMS’éeebﬁh@ Theahydrmhlomﬂemhr(éS \A@Shélmimalt) was
78C for

t
PR 7 o et oS R Thd BTadhd simed o qgps tprperature for
t 1 5 ahydeotmaRmo(s30dRtak MREdaddabdtwith Heter ERC, RDRIF0 mL)d

m xture dropw se. The reacti on was held at -78C for

m then e@l}aim@lsqh@hwﬁé@r (K90 mhe Abeltesiliimgoplidyigediied under high

gt TR e R L sl A RS

( 22)), 2%6(&9@19 @@@I(mom?taeas (5 21%), 3 AGREE 18N, &7 (bs, 1H), 6.81-

(magnesi um sul and condentrat ed

Si 68%@1122)1{@@95(:(!111 dﬂrﬁt @@a'sapw :20S2dMHY he desi r ed
product as white solid in 80%yield. 1H NWVR (300 Mz,
CDC13): 8 9.93 (d, JJ1.83, 1H), 9.14 (bs, 1H

7. 15Q1 i h- A2 m 2H), 1.34 (s, 9
ST g vtk (2. L3 o0

4- (2- met hoxy- 2- oxoet hyI lo-car boxyl ate O
~O~-N O 25 0/

Sodium hydride (60% in mineral oil, 10.55 g, 264 mmol) was washed
with hexanes then suspended in N, N-dimethylformamide (200 mL). Mixture was
cooled to 0°C. Ti‘imethyl phosphonoacetate (38.0 mL, 249 mmol) was added to
the mixture dropwise. The reaction was stirred at 0°C for 30 minutes. 1-Benzyl-
4-piperidone (40.0 mL, 220 mmol) was added to the reaction mixture dropwise.
The reaction was warmed to ambient temperature and held with stirring for 1 h.
The reaction mixture was diluted with diethyl ether (500 mL), washed with water
(2X), then brine. The organic layer was dried (magnesium sulfate), filtered, and
concentrated in vacuo. The residue was dissolved in methanol (220 mL).
Platinum(IV) oxide (600 mg, 2.64 mmol) was added to the mixture. The reaction
vessel was placed on a Parr apparatus, charged with 40 psi of hydrogen gas, and
shaken at room temperature for 5 h. The reaction mixture was removed from the
apparatus, filtered through celite, and concentrated. The residue was passed

through a short column of silica gel eluting with ethyl acetate. Fractions were
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(60%in mneral oil, 4.8 g, 120 mmpl ) was washed with

wheooanessand t hen suspended in NN-diinethyl f or PEIUS®05/010330
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(100 nL.). The m xture was cooled to OC. Trinethyl
phosphonoacetate (17.0 niL, 111 mmol) was added to the
m xture dropwi se. The reacti-dd%was held at OC for 45
m nutes. A 5 solution of

N-tert-but oxycarbonyl - 4- pi peridone (18.5 g, 92.6

EOTEBER B e urbe 1o AU BRries R FETRE oW gos

at f t C
angss H NLOR (RSB 2107 [OR SITBENL IR 343 G
w 2H),2.83 Gy drbLhl AH)c2.46i(dl.J=019s, 2H),»2 00-b.88ds), €X),r1a82- .69

wth diethyl her X) in rgani c | I.s r.e
10%%%19a%%-§5&@t%ﬁ(12%&%nﬁ3}i 55 Sphe: QgAMD"
| ayer was dried (magnesium sulfate), filtered, and
concentrated in vacuo. The residue was dissolved in
1: Metlet! Ry(1 -eveylpipetidetr-frarhel-hy@0xyd3)(2-ntroplteayYpiopanoate
anmount of palladi um (10% charcoal) was added to
the m xture. The reacti 3

apparatus, charged with , n, and shaken
at roomtenperature for 15 18 h. Thd reacti on m xture

was renoved fromthe Parr apparatyy iltered. The
filtrate was.concentrated in vacuo to e the title
conmpound as lightly colored oil io,N4%Vield. 1H NVR

(300 Mz, CDCl3): S 4.04 (d, J= 10.25, 2H), 3.64 (s,
3H), 2.68 (t, J= 14.44, 2H), 2.21 (d, J=6.95, 2H),

él_;)g 1 OlS&ﬁ?@g}]ﬂE%m%%%% 1§g,d %46%{1%'%3]? ?yl'as %Egdlvéld iAﬁ]te&gHydrofuran
4- (30 £B).f THOhxtBrePivaad odddde PTeay | But FHimMamaR s M-ipkiaxsy, 9.8
-3- oxoprop an-2-yl)pip eridine- | -c arb oxylate O
>~atlk 2&5@1@01)H@smd5(§) taothe mixture dropwise, and the reaction stirred at -
78°C for 15 min. A solution of methyl 2-(1-benzylpiperidin-4-yl)acetate (5.50 g,
22.2 mmol) in THF (8 mL) was then added to the mixture dropwise over 20
minutes. The reaction was stirred at -78°C for 45 minutes. A solution of 2-
nitrobenzaldehyde (3.70 g, 24.5 mmol) in THF (5 mL) was then added to the
mixture dropwise over 15 minutes. The reaction was stirred at -78°C for 30
minutes and quenched by the addition of saturated aqueous ammonium chloride.
The resulting mixture was warmed to room temperature, extracted with ethyl
acetate (2X). The combined organics were dried (magnesium sulfate), filtered,

and concentrated. Silica gel chromatography afforded the desired product in 89%
yield as light yellow foam. Mass spec.: 399.3 (MH)".

3-(1-Benzylpiperidin-4-yl)-4-hydroxy-3,4-dihydroquinolin-2(1H)-one

©/\N o
NH

HO
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-78C. Butyllithium (2 Min cycl ohexane, 12.2 niL, 24.4
nmmol ) was added dropwi se to the reaction. The m xture
was held at -78C with stirril#§-and held for 20

m nutes. A solution of tent-butyl 4-(2 5

nmet hoxy- 2- oxoet hyl ) pi peri di ne-1- car boxyl ate (5.20 g,
20.2 [ ), 1 tetrahydrof ura 5.mL) s added to
the m x %Vl:}r@p‘?/ﬁ% Ppgrdin ré‘éy%%y- Hard at - 78C
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Silica gel c romato%é gave the title conmpound a

whittag oblemed iwithgubguythet wrlfmggn gpeadlow @igin 9% yield. Mass spec.:

(MsabROgyH) +. 20 .

8- FI'uoro-3-'( pi peridi n-4-yl)quinoli n-2(1|—|)-one
hydrochloride HCI HWMN F tent-Butyl 4-(1 -(3

-fluoro- 2- pi val am dophenyl ) - 1- hydr oxy- 3 - net hoxy-3 -
253&%zﬁﬂnéﬂawsgdw}pf)a@ﬂpémﬁélﬂ)@@rboxw ate (7.86 g,
16.4 rnnol) was di ssol et hanol (20 nlL). Water
(45 nL) was added to )N ure f& | owed by
concentrated hydrochl's ac' d 183 nunol ). The
reacti on was heated to WO 2005/ 09}
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3-(1-Benzylpiperidin-4-yl)-4-hydroxy-3,4-dihydroquinolin-2(1H)-one
(550 mg, 1.6 mmol) was suspended in benzene (10 mL). p-Toluenesulfonic acid
monohydrate (370 mg, 1.9 mmol) was added to the mixture. The reaction was
heated to reflux and held there for 1 h. The reaction mixture was concentrated in
vacuo. The resulting residue was dissolved in 10% ethanol/dichloromethane (50
mL) and washed with aqueous sodium bicarbonate (2X). The organic layer was
dried (magnesium sulfate), filtered, and concentrated in vacuo. The residue was
triturated with diethyl ether to give a solid which was filtered, washed with
diethyl ether, and dried in vacuo. The title compound was obtained as off-white
solid in 63% yield. "H NMR (300 MHz, DMSO-d6): & 11.72 (s, 1H), 7.72 (s,
1H), 7.62 (d, J=6.95, 1H), 7.47-7.38 (m, 1H), 7.35-7.30 (m, 4H), 7.29-7.20 (m,



reflux and held for 2.5 h. The reaction m xture was
concentrated in vacuo, redissolved in ethanol (50

wWOorgos/028383 concentrated in vacuo. The residue WasT/US2005/010330
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crystallized fromethanol. The resulting solids were

filtered, washed with cold ethanol, and dried in

vacuo. The title conpound wad2bbtai ned as white solid

in5 83%vyield. 1H NVR (500 Mz, DVBO-d6): S 11.85 (s,

1H) 898(m 1H), 885 (m 1H), 7.75 (s, 1H), 7.54
JJ10, 22 09, 1H), 7,21-

) %I]D,(7rﬁ4 (t+5r7 %, 3.5 5¢ %H) 292 (dshﬁéélg?ﬂ)( 8349 (m, 1H),

2 42%3 (@, m{o%?zlgﬁ), 12 d, J= 8808, LNl 1 7112 m, YRS MSRKPBec.:

I\I-B]IQBGWI@Tpl peri di n-4-yl)-4-fluoro-2-nitrobenzan de
ONPh N HF NOz An oven dried flask was charged
with 4-fluoro-2-nitrobenzoic acid (7.87 g, 42.5
in . iggol e (6.32 g, 46.8 mnol),
%Igi)l)loen&mw?%@?g?nﬁg%g?gp@%) 3-ethyl carbodiimde (8.96
g 46. 71nnmol ) and et hyl g ate o (150 inL), followed
by fast dropw se addition| of tr| et hyl ami ne (11.8 i,
84.7 nmol) at room tenperat’urg. "NHe resulting white
suspensi on was stirred for 3 hl ' e reacti on was
poured into 1:1 water/ethyl acetgte (400 nmL). After
separation, the aqueous |ayer wassextracted with
ethyl acetate (200 nmiL). The conbined 20 organic | ayer
was washed with brine (50 nL), dried over magnesium

| fat t ed i lid
ipon- st S Rg OB BER G Ry Dy P 2B 0rR 75 %3 gt was
W' Siypeidedlin ﬁiéﬁta@bpo()zn]_x) A whthlyait faedolatoft bﬁlaﬁhﬁﬁ Bydroxide

n%%nd asallght yellow solid (9.87 g, 71%yield).
H ), wagBldralo the mpxtuge. ( Hek regetgongvesseh was plaeyd on a

[ Eglz %8%& gncg%hag%e%wélg%% R]Zl o%ﬁ_"yaro%%%oﬂ(; 166 '["l_Bn WZslsh(aQen at

2 &ﬁnﬁteﬁﬁ)efdm‘re%i) 5 h2 TB@ nﬁxtﬁﬂe A& &) reiﬁd)vcd &oﬁﬁtha aﬁﬁarém and
SS Spec.
H%lheraﬁh A ae ﬁlltra}t‘a viag WW}&@%@W meﬁitwrmom a%wbﬁ%sohd in

V0608248923 RAMR 0 RAE2 P E83RS: 5 7¥63%s N1, ¥.64 (4, /= 10.61,
1H), 7.41 (t, J=7.50, 1H), 7.26 (d, J= 8.05, 1H), 7.13 (t, J= 7.32, 1H), 3.02 (d, J=
11.71, 2H), 2.82 (t, J= 11.89, 2H), 2.58 (t, J= 11.71, 2H), 1.73 (t, J= 11.71, 2H),
1.42 (m, 2H). Mass spec.: 229.4 (MH)".

N-(2-Bromo-6-fluorophenyl)pivalamide
O

A

Br F

2-Bromo-6-fluoroaniline (8.2 g, 43.2 mmol) was dissolved in pyridine (10
mL) and treated with pivaloyl chloride (7.0 mL, 57.2 mmol). The reaction was
stirred at room temperature for 3 h. The reaction mixture was concentrated in

vacuo and treated with ethyl acetate (50 mL). Mixture was washed 1 N



\ F/ NHH 2 To a solution of lithium alum num
hydride (4.01 g, 105.7 nunol) in anhydrous 1, 4-di oxane
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N- (1- benzyl pi peridin-4-yl)- 5
4-fluoro-2-nitrobenzainide (9.87 g, 30.2 nol) in
anhydrous 1, 4-di oxane (125 -#3- dropwi se under
nitrogen over 30 minutes. The resulting m xture was
heated at reflux for 3 h under nitrogen. After

cooling to roomtenperature, the reaction_ . .
ki ees s b B s F56+ e o pagpesim

o SRS el BB pohcl, THERMIGRE BTG b

| dhyegseswe pivevashiddvhict Wabfiltered,(Wdbedris)th hirared, adalried in
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7. @S9MT). Madsnsped. H274.6(@B){,@06. 1 IMNR)2, 2.4, 1H),

6.48-6.38 (m 1H), 4.33 (s, 2H), 4.18 (s, 2H),
3.68-3.46 (m 3H), 3.25-3.10 (m 15 2H), 2.50-2.42 (m

_2m-i(%%‘h}(gbk'—ﬁ)?’mglfﬂhe%h%iveh@ﬁﬁiespeC-: 314.21 (M#). 3

enzyl pi peridi n-4-yl)-7-fluoro-@, 4-di hydr oqui nazol i n- 2(
1 H-one HF OIDCr N 20 1, 1) bonyl di i m dazol e
(6.92 g, 42.7 mol) was .?d@; t o\ sol uti on of

N- ( 2- am no- 4-f | uor obenzyl Y- 1-hereyl pi peri di n-4-am ne
(8.64 g, 30.2 nunol) in drtrahydrofuran (150 n)
at 0C in one portion. After in, the m xture was
allowed to warmto roomtenperature and stirred for 3
h. The reaction was partitioned between water/diethyl

et her 0 [ 20 LA ter separat | .
aqueou gl%éél'lgltbfrboﬁg'\@é goé)}?f ?-‘/Aﬁ’t“é%af%%F E% Q %2? %&F&gﬁ ers (d% gived
ML totFAMS dESHIRINNEO0 n?)) 9TRE rigRtevhPEboNRBIoWASTE Andiredted with
brine (I00 nL), dried over nmagnesium sulfate, WD

_205)'515’11’%33329@1&/1 LiB20185A04 63 P0NL, 420 mumel) dusprase: rEieggaction
It P@"fyﬁ%ﬁ@oﬁi {40-r7g°(? fc!r%%%in t%ls.I V\éo?uq{olndof%}\l?cﬁm\éﬁgflformamide
(10.0 mL, 129 mmol) in tetrahydrofuran (30 mL) was added to the reaction

mixture dropwise. The reaction was held at -78°C for 30 minutes and quenched
by the addition of aqueous ammonium chloride. The mixture was allowed to
warm to room temperature and extracted with ethyl acetate (2X). The combined
organic layers were dried (magnesium sulfate), filtered, and concentrated. Silica
gel chromatography afforded the desired product as white solid in 80% yield. 'H
NMR (300 MHz, CDCls): § 9.93 (d, /=1.83, 1H), 9.14 (bs, 1H), 7.56-7.50 (m,
1H), 7.42-7.25 (m, 2H), 1.34 (s, 9H). Mass spec.: 224.2 (MH)",

tert-Butyl 4-(2-methoxy-2-oxoethyl)piperidine-1-carboxylate

j\O/loj\ N (o]
SUW



di ethyl ether (3 x 10 nL) to give the title conmpound
as a white solid (3.41g, 36% vyield). 1H NWR (CDCL3,

WaAODsMi8¥3 8 7.40-7.18 (m 5H), 6.92-6.82 (m 1r)T/PS2085010330
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(dd, J=8.2, 2.6, 1H), 6.66 (dd, J=8.8, 4.8, | :
4.48-4. 34 (n] 1H), 4.03 (s, 2H), 5 3.53 (s, 2H), 2.98
(d, J=11.2, 2H), 2.37-2.12 (ild3-2H), 1.99-1.82 (m
2H), 1.67 (d, J=11.2, 2H); Mass spec.: 340.03 (M.
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apparatus, charged with 55 psi of hydrogen, and shaken at room temperature for
18 h. The reaction mixture was removed from the Parr apparatus and filtered.
The filtrate was concentrated in vacuo to give the title compound as lightly
colored oil in 94% yield. 'H NMR (300 MHz, CDCls): & 4.04 (d, J= 10.25, 2H),
3.64 (s, 3H), 2.68 (t, J= 14.44, 2H), 2.21 (d, J=6.95, 2H), 1.99-1.80 (m, 1H), 1.64

(d, J=13.54, 2H), 1.41 (s, 9H), 1.25-1.03 (m, 2H).

tert-Butyl 4-(1-(3-fluoro-2-pivalamidophenyl)-1-hydroxy-3-methoxy-3-

oxopropan-2-yl)piperidine-1-carboxylate
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Diisopropylamine (3.40 mL, 24.2 mmol) was dissolved in tetrahydrofuran
(70 mL). The mixture was cooled to -78°C. Butyllithium (2 M in cyclohexane,
12.2 mL, 24.4 mmol) was added dropwise to the reaction. The mixture was held
at -78°C with stirring and held for 20 minutes. A solution of tert-butyl 4-(2-

5  methoxy-2-oxoethyl)piperidine-1-carboxylate (5.20 g, 20.2 mmol) in
tetrahydrofuran (15 mL) was added to the mixture dropwise. The mixture was
held at -78°C with stirring and held for 45 min. In a separate flask, sodium
hydride (60% in mineral oil, 970 mg, 24.3 mmol) was washed with hexanes then
suspended in tetrahydrofuran (50 mL). The mixture was cooled to 0°C. A

10  solution of N-(2-Fluoro-6-formylphenyl)pivalamide (4.50 g, 20.2 mmol) in
tetrahydrofuran (20 mL) was added to the mixture dropwise. The mixture was
held at 0°C with stirring and held for 1 h. The above prepared aldehyde mixture
was added to the ester mixture dropwise over 1.25 h. The mixture was held at -
78°C with stirring and held for 1 h. The reaction was quenched with équeous

15  ammonium chloride, warmed to room temperature, and diluted with water. The
mixture was extracted ethyl acetate (2X) and the aqueous phase was
discarded. The material was dried (magnesium sulfate), filtered, and
concentrated to dryness. Silica gel chromatography gave the title compound as
white foam in 81% yield. Mass spec.: 381.2 (M-C4HgO,+H)". '

20
8-Fluoro-3-(piperidin-4-yl)quinolin-2(1H)-one hydrochloride
HCI
HN 0

NH

tert-Butyl 4-(1-(3-fluoro-2-pivalamidophenyl)-1-hydroxy-3-methoxy-3-
25  oxopropan-2-yl)piperidine-1-carboxylate (7.86 g, 16.4 mmol) was dissolved in
methanol (20 mL). Water (45 mL) was added to the mixture followed by

concentrated hydrochloric acid (15 mL, 183 mmol). The reaction was heated to
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reflux and held for 2.5 h. The reaction mixture was concentrated in vacuo,
redissolved in ethanol (50 mL), and concentrated in vacuo. The residue was
crystallized from ethanol. The resulting solids were filtered, washed with cold
ethanol, and dried in vacuo. The title compound was obtained as white solid in
83% yield. "H NMR (500 MHz, DMSO-d6): & 11.85 (s, 1H), 8.98 (m, 1H), 8.85
(m, 1H), 7.75 (s, 1H), 7.54 (d, J=7.63, 1H), 7.36 (dd, J=10.22, 8.09, 1H), 7.21-
7.11 (m, 1H), 3.41-3.29 (m, 2H), 3.14-2.94 (m, 3H), 2.02 (d, J= 13.43, 2H), 1.88-
1.71 (m, 2H). Mass spec.: 247.2 (MH)".

N-(1-Benzylpiperidin-4-yl)-4-fluoro-2-nitrobenzamide

0 /Ol/\Ph
J@fm
H
F NO,

An oven dried flask was charged with 4-fluoro-2-nitrobenzoic acid (7.87
g, 42.5 mmol), 1-hydroxybenzotriazole (6.32 g, 46.8 mmol), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (8.96 g, 46.7 mmol) and ethyl acetate
(150 mL), followed by fast dropwise addition of triethylamine (11.8 mL, 84.7
mmol) at room temperature. The resulting white suspension was stirred for 3 h.
The reaction was poured into 1:1 water/ethyl acetate (400 mL). After separation,
the aqueous layer was extracted with ethyl acetate (200 mL). The combined
organic layer was washed with brine (50 mL), dried over magnesium sulfate, and
concentrated in vacuo to give a solid upon standing over night. Trituration and
washing with ethyl acetate (2 x 6 mL) afforded the title compound as a light
yellow solid (9.87 g, 71% yield). 'H-NMR (CDCl3, 400 MHz) & 7.74 (dd, J=6.4,
2.0, 1H), 7.50 (dd, J=6.8, 4.0, 1H), 7.43-7.22 (m, 6H), 5.71 (d, J=6.4, 1H), 4.05-
3.93 (m, 1H), 3.50 (s, 2H), 2.85-2.79 (m, 2H), 2.20-2.14 (m, 2H), 2.05-2.02 (m,
2H), 1.58-1.49 (m, 2H). Mass spec.: 358.49 (MH").

N-(2-amino-4-fluorobenzyl)-1-benzylpiperidin-4-amine
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To a solution of lithium aluminum hydride (4.01 g, 105.7 mmol) in
anhydrous 1,4-dioxane (40 mL) at reflux was added N-(1-benzylpiperidin-4-yl)-
4-fluoro-2-nitrobenzamide (9.87 g, 30.2 mmol) in anhydrous 1,4-dioxane (125
mL) dropwise under nitrogen over 30 minutes. The resulting mixture was heated
at reflux for 3 h under nitrogen. After cooling to room temperature, the reaction
was carefully quenched with ice water (10 mL), sodium hydroxide (50% in water,
50 mL), and extracted with diethyl ether (2 x 500 mL). The combined organic
layers were washed with brine (100 mL), dried over magnesium sulfate, and
concentrated in vacuo to afford the title compound (8.64 g, 100% yield) as a
yellow oil, which was pure enough for use in the next step. 'H-NMR (CD;0D,
400 MHz) 6 7.52-7.40 (m, 5H), 7.28-7.18 (m, 1H), 6.53 (dd, J=11.2, 2.4, 1H),
6.48-6.38 (m, 1H), 4.33 (s, 2H), 4.18 (s, 2H), 3.68-3.46 (m, 3H), 3.25-3.10 (m,
2H), 2.50-2.42 (m, 2H), 2.16-1.93 (m, 2H). Mass spec.: 314.21 (MH).

3-(1-Benzylpiperidin-4-yl)-7-fluoro-3,4-dihydroquinazolin-2(1H)-one

Vseed

1,1’-Carbonyldiimidazole (6.92 g, 42.7 mmol) was added to a solution of
N-(2-amino-4-fluorobenzyl)-1-benzylpiperidin-4-amine (8.64 g, 30.2 mmol) in
dry tetrahydrofuran (150 mL) at 0°C in one portion. After 5 min, the mixture was
allowed to warm to room temperature and stirred for 3 h. The reaction was
partitioned between water/diethyl ether (200 mL/200 mL). After separation, the
aqueous solution was extracted with diethyl ether (200 mL). The combined

organic solution was washed with brine (100 mL), dried over magnesium sulfate,
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and concentrated in vacuo to afford a light yellow solid which was triturated with
diethyl ether (3 x 10 mL) to give the title compound as a white solid (3.41g, 36%
yield). '"H-NMR (CDCls, 400 MHz) § 7.40-7.18 (m, 5H), 6.92-6.82 (m, 1H), 6.75
(dd, J=8.2, 2.6, 1H), 6.66 (dd, J=8.8, 4.8, 1H), 4.48-4.34 (m, 1H), 4.03 (s, 2H),
3.53 (s, 2H), 2.98 (d, J=11.2, 2H), 2.37-2.12 (m, 2H), 1.99-1.82 (m, 2H), 1.67 (d,
J=11.2, 2H); Mass spec.: 340.03 (MHM.

7-Fluoro-3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one

3-(1-Benzylpiperidin-4-y1)-7-fluoro-3,4-dihydroquinazolin-2(1H)-one
(1.32 g, 3.89 mmol) was dissolved in ethanol (100 mL) at room temperature. To
this was added palladium (10% on charcoal, 130 mg). The resulting mixture was
stirred under a hydrogen balloon for 4 d. The reaction was filtered through a pad
of celite, eluting with ethanol (50 mL), and concentrated in vacuo to afford a
yellow residue. Upon addition of diethyl ether (20 mL), a solid precipitated from
solution. Tritﬁration and filtration with diethyl ether (2 x 5 mL) gave the title
compound as a yellow solid (0.842 g, 87% yield). 'H-NMR (CDsOD, 400 MHz)
0 6.94-6.88 (m, 2H), 6.78 (dd, J=6.2, 4.0, 1H), 4.42 (s, 2H), 4.41-4.35 (m, 1H),
3.53-3.47 (m, 2H), 3.21-3.13 (m, 2H), 2.25-2.14 (m, 2H), 1.98-1.92 (m, 2H).
Mass spec.: 250.10 (MH™.

Furthermore, the following are also prophetically envisaged as

compounds of the present invention (represented by structure):
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with Earle's salts and L-glutanmine (G bco)

suppl enented with 10% fetal bovine serum (G bco). 5
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60 pMin assay buffer and a volune of 50 gl was added
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EﬁM and 25 Nptional |y ins 1 or YN
Ayl s mhereln[ggf carbon atgm of said cafbohyl is
a e ETJ

i ndepgndent
gro i

FV{hl,o r e

C2_ Ilcylen@-ano

C3_7c cIoaIIcyH e azetidi , adanmdnt yl|,

t et r ghydr of ur anyl , ranyl d|o 0 nyI t hi enyly;

tetr dr ot hi enyl , yrronI |nyI pyr rgkadi nyl,
i m dazol yl, i m dagol’]nyl, |n1daz I|d|nyI pyrazolyl,
pyr , pyraz |d|nyl oxazo i soxazo

thia I sot hi azol yl , oxadi a thladlazolyl

triazolyl, pyranyl, 10 pyridyl, pyr|n1d|nyl
pyrazi nyl , pyrlda2|nyl tr|a2|nyl piperidinyl,
pi perazinyl, nDrphollno thlonDrphoIino and
di oxol gRyl ; and ;Tnd R2 are each tlonal
' gnde {%% ed MAthP* 2 of the*ﬁa

=z
=z
\ 7/
Oal
E:

N N
CH,4 CH;



15 substituents selected fromthe group consisting of
hal o, cyano, Cl _4al kyl, Cl1_4hal oal kyl, Cl1_4al koxy,

whyaso93ss3 anm no, C3_7cycl oal kyl , Cl1_3al kyl am nBCT/US2005/010330
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Cl. 3di al kyl am no, (C 1_3al kyl )0_2urei do, phenyl and
benzyl; 20 Rl and R2 optionally and i ndependently
contain 1 or 2 carbonyls widBéin the carbon at om of
said carbonyl is a nmenber of the heterocycles
conprising RL and R2; wherein L1 is optionally and
i ndependently interrupted 25 fromthe nitrogen to
which it is attached bGGRE Binging &isspyL 2 i s

| ndepen?k E‘,}é uz&%}ﬁ?ﬁ“@é'ﬁ@% Ewegélgl%@lnl ?317 béqﬁg% @bé%a

and R2 together w he ni rogen £0 Whi ch t
at ineablegler i arativ c&@slsﬂmgroé‘ IMIEM with Ez2e¢’s daltsydnd L- glutamine

s soaPiesteg i, WY R vonisorstip 6ses
PCT/ US2@0p/F40339he celﬂsebgere PHEAZQ! bedWRM bhos}ﬁ%' itf¥fered saline

di azepi nyl, piperazinyl, piperi |ny , hol 1 no or
t h(ldﬁnnMNa(Elna 3 nMﬂﬁaﬁBO@(hlsmMJKH@P@l )3 %ahsnd incubated for

59 aiangi C B Rspofuns GG b onSITEDE ah] b Tris (oH 7.4) and
CLs 4ehiratTiyA ahd\ils Glrd @hhsFaxt frorfrlaf&s/6lpd Ejplr@sjlene tubes (16 x
phenyl, azetidinyl, furanyl, thienyl, pyrrolyl

pyt %mﬁwnd hpmog@mz@i whjhg a pplytronl Hethegamptes Wend @l@zra)ﬁugbd at

oy A00 g1 6t 3 Py R REs pGr st i Sl Rl s

di Ba@siviyi 0. IWﬁthaaha@‘pfdtéHsg li¥bitor cocktail (Sigma) and assayed for
protein concentration. The SK-N-MC homogenate was then aliquoted and stored
at -80 °C until needed.

Radioligand Binding Assay. The compounds of invention were solubilized
and carried through serial dilutions using 100% DMSO. Aliquots from the
compound serial dilutions were further diluted 25 fold into assay buffer (50 mM
Tris-Cl pH 7.5, 5 mM MgCl,, 0.005% Triton X-100) and transferred (Vqlume 50
ul) into 96 well assay plates. ['®I]-CGRP (Amersham Biosciences) was diluted to
60 pM in assay buffer and a volume of 50 ul was added to each well. SK-N-MC
pellets were thawed, diluted in assay buffer with fresh 0.1% mammalian protease
inhibitor cocktail (Sigma), and homogenized again. SK-N-MC homogenate (5
ug/well) was added in a volume of 100 pl. The assay plates were then incubated
at room temperature for 2 h. Assays were stopped by addition of excess cold
wash buffer (20 mM Tris-Cl pH 7.5, 0.1% BSA) immediately followed by
filtration over glass fiber filters (Whatman GF/B) previously soaked in 0. 5%
PEIL. Non-specific binding was defined with 1 uM beta-CGRP. Protein bound
radioactivity was determined using a gamma or scintillation counter. The I1Csq
was defined as the concentration of a compound of invention required to displace
50% of radioligand binding.

Human CGRP receptor binding affinities for Examples 1-15 were each
less than InM.



di hydr obenzi mi dazol onyl, piperazinyl, piperidinyl,
nmor phol i no, benzot hi azolyl, 15 benzi sot hi azolyl or

wa bioswpizghol i no; and wherein X and Y are optiBPCEDE2005/010330
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15

20

25

interrupted with Z, wherein Zis NHC(O O,

-NHC(O NH, NC(O NH2, 20 -NH, -C1_3al kyl ene-,
-Cl1_3al kyl ene-, -C 1. 3al kerip’ene- NHC( O) O

Cl 3allcylene-; and optionally and i ndependently 25
sugstituted with 1 or 2 of the sanme or different
substituents . selected fromthe grou consi sting of
hdYlpt icglaimad i) | anino, C1_3al Igcyl gm’ no, 30 °
-Cl_6all cyl ene- amino(Cl _3allcyl)2, W 2005/095383
PCT/ US2005/ 010330 -140 (C 1_3al kyl )0 _2urei do, phenyl
and benyzyémpotmaradcofdmgtto doehiilg (Bnd i ndependent |y
contain 1 or 2 5 car anyI s wherein the carbon atom of

said carbonyl is a neffber of the heterocycles

conprising X anf Y; prgvide 4T X is-gulstituted

with', d f X Y Are no\ intefrupted\w th
O

N A—E, @

0 n J
or a pharmaceutically acceptable salt or solvate thereof
wherein
V is -NRH(R?) or ORY;
R*is H, Ci.¢alkyl, C;.4haloalkyl or (C1-4a1kylene)0_1R4'
R* is C3.7cycloalkyl, phenyl, adamantyl, quinuclidyl,
azabicyclo[2.2.1]heptyl, azetidinyl, tetrahydrofuranyl,
furanyl, dioxolanyl, thienyl, tetrahydrothienyl, pyrrolyl,
pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl,
imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, pyranyl, pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, triazinyl, piperidinyl, piperazinyl,
morpholino, thiomorpholino or dioxolanyl; and
R* is optionally substituted with 1 or 2 of the same or
different substituents selected from the group
consisting of halo, cyano, C.4alkyl, C;.4haloalkyl,
Cialkoxy, hydroxy, amino, Csscycloalkyl,
Ci.3alkylamino, C;.sdialkylamino,
(Cy.salkyl)eureido, phenyl and benzyl; and

R¥ optionally contains 1 or 2 carbonyls wherein the carbon
atom of said carbonyl is a member of the ring

structure of R4';



Z, then X and Y optionally share one carbon atom and
together forma spirocyclic noiety; 15 QsQ orQ';

wob@se93383 Q is (SY)sR3; and Q' is NH(SY)SR3, PCT/US2005/010330
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NHC( O) (SY) SR3, NHC( O Q[ SY) SR3, NHC( O) NH( SY) SR3,

A(SY) SR3, (SY)SNHR3, 20 (SY)sNHC(O) R3,

( SY) SNHC( O) OR3, ( SY) SNHC(O) NHB8 -or (SY)sOR3; wherein

SY is Cl_3alkylene or Cl1 3allcylidene and s is O or

1; R3is R3a or R3b 25 wherein R3a is (vi) a

het erocycl e havi n&ztvvo fused rings with 5 to 7

nmenbers i n e&candR’ geg epch indgpendsaily Lhevhargipfc ligselected from

contai ning one tofj | f.fere

het er oat ons sel ectﬂgeéo'é[r § Irl}g%?rtsﬁging?gﬁb%ﬁﬁggﬁ?'ﬁﬂgﬁe&? d 0,
N and S and sai d liBislkoey i sgiRyiensamino(@0,a20Q%/ 095383
PCT/ US2005/ 010330 _ -141 containing 1 or 2 carbonyls
wherei n the car bo¢3-7eXalH: rhsny aztidam) adagantyhenber

of said fused ri @&fahg&l’é'fdrlmﬁ, ﬁr&ﬁl,@i%gﬂim 1

het erocycl e containing one to 5 three o sa or
di f ferent het er oatardhydmelleetydcyrfolydnpyrhdinyt, pyprolidinyl,
consi sting of O,

2 carbonyls, wher éNﬁna agq)]lgl, l@gﬁ%%lﬁg’ilt’%ﬁﬁl‘%gﬂégg’ IPQ%F%‘@!L;I

is a member of saipgraolinyl, pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyranyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
piperidinyl, piperazinyl, morpholino, thiomorpholino and
dioxolanyl; and

R! and R? are each optionally and independently
substituted with 1 or 2 of the same or different
substituents selected from the group consisting of
halo, cyano, C;.4alkyl, C; 4haloalkyl, C;.4alkoxy,
hydroxy, amino, Cs.7cycloalkyl, C;.salkylamino,
Cjadialkylamino, (Cy.3alkyl)o.oureido, phenyl and
benzyl;

R! and R? optionally and independently contain 1 or 2
carbonyls wherein the carbon atom of said carbonyl
is a member of the heterocycles comprising R' and
R%

wherein L' is optionally and independently interrupted
from the nitrogen to which it is attached by 12,
wherein L2 is independently C;.salkylene or
Ci.salkylidene; or

R! and R? together with the nitro gen to which they are attached

form X,

wherein X is azetidinyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,

imidazolinyl, imidazolidinyl, pyrazolinyl,



to 6 nenbered heterocycle; 10 (viii) C3_7cycl oal kyl ;
(i x) carbazolyl, fluorenyl, phenyl, -0-phenyl, -0-

w@04ah3383 yl ene- phenyl, or napthyl; or (x) Cl_Bei/kKg1005/010330
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C2_7al kenyl, -C(OR3", CHC(O O R3",

CH(CH3)C(O)OR3 C(O)ORS or C27a||cyny| 15 and
wherein R3a is optl onal ly suB8Prtuted with 1to 3 of
the sanme or different substituents selected fromthe
group consisting of benzyl, phenyl -0 phenyl , -0-
Cl1_3al kyl enephenyl , - C1_3al kyl ene- OC( pheny L

cyano, am no, nitro, hBY@z0 ﬁawymy éiaZSPFBM Pmerazmyl

T T e
O C(OR3, -N(R3')2, wheXefd K(iRaptichally NRENGEOMIBY,herein
25 N(R3' ) (O N(R3' )2, -N(R3
QAN )2 N s é%%@ww Copfhersl
s Hor -CLalkyl: provigedichfial ol laRinise,
~C(O R3', 0 O R3',
g((ogo R3' CHtCﬁeZ] said - Oﬂi&dlal@@(@)@@aal,kogy,

2005 065383 PrT USsa0S/ D108
CH(CH3) (O O R3' or - C(O) O ok apyslonfial phenyl frclidinvk Bgenyl,

3 L 2, 08 P ek, eraad
met hyl -1 Hi ndol - 3-yl, 1-for pyltrolmun@rnd,dml@zplyl lmndazohnyl
imidazolidinyl, imidazolidinonyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, azepinyl,
diazepinyl, pyridyl, pyrimidinyl,
dihydrobenzimidazolonyl, piperazinyl,
piperidinyl, morpholino, benzothiazolyl,
benzisothiazolyl or thiomorpholino;
and wherein X and Y are
optionally interrupted with Z,
wherein Z is -NHC(O)O-,
-NHC(O)NH-, NC(O)NHa,
-NH-, -C,;salkylene-,
-Cisalkylene-,
-Csalkenylene-NHC(O)O-
Ci.salkylene-; and
optionally and independently
substituted with 1 or 2 of the
same or different substituents
selected from the group
consisting of halo, C.4alkyl,
amino, Cy.salkylamino,
-Ci.¢alkylene-

amino(Ci.alkyl)s,



(1, 1-di net hyl et hoxycar bonyl ) - 1H-i ndol - 3-yl, 4-
i m dazol yl, 1-nethyl-4-imdazolyl, 2-thienyl, 3-

wao hiosngdsgs t hi azolyl, 1 Hindazol -3-yl, 1-nethyPelUs2005/010330
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i ndazol -3-yl, benzo[b].fur-3-yl, benzo[b]thien-3-yl,
10 pyridinyl, quinolinyl or isoquinolinyl; optionally
substituted in the carbon ské#@ton with nono-, di- or
trisubstituted by fluorine, chlorine or bronine at ons
or by branched or unbranched al kyl groups,

-cycl oal kyl groups, phenyl al kyl group ken I
al koxy, phenyl, phenyl al koxy, trifl ugq:bﬁﬁ(tyﬁwureldo phenyl

al koxycar bonyl al kyl , carboxyal kyl , géq%g {-bonyl ,
car boxy, dial kyl am noal kyl , dlalkylanlnoa oxy,
hydroxy, nitro, am no, acetyl aniXnmd Yoppomitlylaadi no,
benzoyl, 20 benzoyl am no, benzoyl net hyldam' rglo, { .

met hyl sul phonyl oxy, ai ni nocarbonyl, Heepen ently contain 1 or 2

al kyl am nocarbonyl, di al kyl am nocar bogyhenyl@lhaR@yihe carbon
cyano, tetrazolyl, phenyl, pyridinyl, thi‘azolyl,

furyl, trifluoronethoxy, 25 trifl uoron@nhyﬁaaid@;rbonyllsa
trlfluororrethylsulphlnyl or trifluoroneth ul

groups; wherein said substituents nay™5&%h é%@§ﬁ§g8%¥0bs
di fferent and the above-nenti oned bené&ﬁbnmng}(amjy
benzoyl am no- and benzoyl net hyl am no 30 groups may

turn additionally be subst prayided that 1fKes ﬁi%hwedmltthyand
by a WO 2005/ 095383 PCT/ US2005/ 01033 14 r

chl orine or brom ne atom or by lgﬁiY %Otmelflmptela With
trifluoronmethyl, amno or acetyl gnmiee gr oup

X and Y optionally share one carbon
atom and together form a

spirocyclic moiety;

QisQ'or Q"
wherein
Q' is (S"),R?; and
Q" is NH(S")sR?, NHC(0)(S):R?, NHC(0)O(S"):R?,
NHC(O)NH(S")sR?, O(S")sR?, (S*)sNHR?,
(S")NHC(O)R?, (S”)sNHC(O)OR?,
(S)NHC(O)NHR? or (S*);OR>;
wherein S¥ is C;alkylene or Cjsalkylidene and s is
Oorl;
R3isR* or R®
wherein

R*is

(vi)  aheterocycle having two fused rings with 5 to 7
members in each of said rings, said heterocycle
containing one to five of the same or different
heteroatoms selected from the group consisting of

O, N and S and said heterocycle optionally



Dis O, NCN or NSO2C1 3allcyl; 5 Ais C, N, CHor
COH, mand n are independently 0, 1 or 2; provided

W bats/09$383m and n are 0, then Ais not N if nPCBURR005010330
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then nis not 2; or 10 if nis 2, then mis not 2; E
is N CHor C pisOor 1; if pis 1 then G J and E
toget her form AX or AY; A i-sl4d -f used het erocycl e
having two fused rings with 5 to 15 7 menbers in each
of said rings, said heterocycle containing one to

four of the sane or different ., heteroatans, selected
fromthe group consi st i°ABAEHNE b?f%chﬁan}gfﬂ Wélﬁf?mﬁ’e carbon

optionally containing hifh o2s@ERBHNY1Ss MREMePof 8 1R
carbon atom of said carbonyl is a nenber of said

fused heterocycle; AY it#igss 4 to 6 nenmbered heterocycle

cont ai ni ng one to, three heteroato elected fromthe
group consisting (g9 o2 Nogéifae ?’1“8%3%500851??8}%%}9’% one to
containing 1 to 2 car bamygk sf thelemeiop difftfent hdfeRsiifords &Rcted
of said carbonyl is a nenber of said 4 to 6 nenbered

het erocycl e; wherei n Afrcanthegyouy eongisting abP) I and S,
substituted with Cl1_4all. 4 . .
Cl_4hal oal I cyl, cyano, o %XJ&H ‘gc?aé’ﬁ%g?ﬁ%%IC?IbBH%lﬁy‘V},lerem the

hal ophenyl, hal o, furarytbon@yni 6f $#id caposiylid Dtlember of said 4
pyrrolidinyl, WO 2005/ 095383 PCT/ US2005/ 010330 - 144
i m dazol yl, i nidazol i nyP o memberedhsieropygle;

(viii) Csseycloalkyl;

(ix)  carbazolyl, fluorenyl, phenyl, -O-phenyl, -O-
Cisalklylene-phenyl, or napthyl; or

(x)  Cisalkyl, Cpsalkenyl, -C(O)R*, CHC(O)O-R?,
CH(CH3)C(0)0-R?,-C(0)0-R* or C,.salkynyl;
and

wherein R* is optionally substituted with 1 to 3 of the
same or different substituents selected from the
group consisting of benzyl, phenyl, -O-phenyl, -O-
Cisalkylenephenyl, -Cj.salkylene-OC(O)-phenyl,
cyano, amino, nitro, halo, Cy_salkyl, C;smono-bi-
tri-haloalkyl, C;.3mono-bi-tri-haloalkyloxy, (C;.
salkyl);,amine,
-OR?,-C(O)R?, -C(0)0-R¥, -0-C(O)RY, -N(R*),,
-C(ONR™)z, NR)CO)YR™ )z, -
NR*CONRY);, -NR*)C(0)OR?, -O-
C(ONR™),, -N(R*)SO,R?, -SO,N(R*), and
-SO,R?;
R¥is Hor -Cy¢alkyl;
provided that if R* is , -C(O)R*, CHC(0)O-R?,

CH(CH3)C(0)0-R* or -C(0)0O-R?¥, then
said -C(O)R*’, CHC(0)O-R¥,



pyrazol yl, pyrazolinyl, pyrazolidinyl, pyridyl,
pyrimdinyl, piperidinyl, piperazinyl or norpholino;

w@e005/09938p is O such that G and J are each attBCHEs20085010330

5

10

15

20

25

30

A then Ais C, and G J and A together forma
spirocyclic ring systemwith said rings of said
system contai ning A and wherel9 -G J and A together
are GJA' or GJA"; wherein 10 GJIA" is A" or AY; and
GJA" is A" or AY; provided that A" is not a

1, 3-di aza-fused heterocycle n

1, 3-di aza- heterocycle; and Q%&S%éé %31 8’ét€@§tR| freQ
is Q, then R3 is R3a; and %@u‘t@hbﬁec@ then RBis Rib
; or 20 R3 is R3a, is 0 and G J and A together form
&A'. 2. A con‘pomR?glsa&cbutds ngt plengl, dinaphthyh @reiphth@l,i s

d R3 Rb3 A d d ai
wherein Qis Q RS o ASLAHEgORE burpabahf-FHSk T4 1
J and A together form @@hdyl - Hﬁloqgrgqopmngq_qg fﬁdegﬁy@ 1-

claim1 wherein Qis Q an SY)sR3 an .
30 5. A conpound accor dﬂﬂgllmﬂwl@hqnytammeﬂMH l@dols3-ﬁ 4-

and Qis (SY)sR3, SY is Ilg ne .and., s

200517098363 PeTl Us2005 BT 158D g“'%%ﬁb’zéﬁlmy 3-
according to claim1 M@%ﬁylnthﬁzbEIIQH-@fﬂﬁzQ 3 'yiS 1-methyl-1H-
(Sy)sR3, Sy is methyl ene and s is 1. npound

according to claim1 m@}a@ph&\yl,|b§nzq{i‘>]:ﬁg1)-§-[§2)beam{b]th1en- -yl,

wher ei n pyridinyl, quinolinyl or isoquinolinyl; optionally

substituted in the carbon skeleton with mono-, di-
or trisubstituted by fluorine, chlorine or bromine
atoms or by branched or unbranched alkyl groups,
Cs.g -cycloalkyl groups, phenylalkyl groups,
alkenyl, alkoxy, phenyl, phenylalkoxy,
trifluoromethyl, alkoxycarbonylalkyl, carboxyalkyl,
alkoxycarbonyl, carboxy, dialkylaminoalkyl,
dialkylaminoalkoxy, hydroxy, nitro, amino,
acetylamino, propionylamino, benzoyl,
benzoylamino, benzoylmethylamino,
methylsulphonyloxy, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
alkanoyl, cyano, tetrazolyl, phenyl, pyridinyl,
thiazolyl, furyl, trifluoromethoxy,
trifluoromethylthio, trifluoromethylsulphinyl- or
trifluoromethylsulphonyl groups;
wherein said substituents may be the same or
" different and the above-mentioned benzoyl,
benzoylamino- and benzoylmethylamino
groups may in turn additionally be

substituted in the phenyl moiety by a



5 Rl and R2 together with the nitrogen to which they

are attached form X, wherein X is piperidinyl,
w@r@engssnyl or norpholino; wherein X is subspCT/Usm®ds/010330

with Y, wherein Y is dioxolanyl, phenyl, pyridyl,

pi perazinyl, 10 piperidi nyl or Cl 4al | cyI and wherein

X and Y optionally share one l4Zarbon at om and t oget her

forma spirocyclic noiety. 15 8. A conpound accordi ng

toclaim1l wherein Vis -N(R1l) (R and wherein Rl and

R2 together with the nitrog n to %ch th Iy are

attached form X, wherein X P%r“?.ﬁﬁ F%‘Fﬁf/g omine atom, or by an

pi perazi nyl or norphol i no; £ Sk RS bid@
wth Y, whereinY 20 is di gl;lggl z"t;%ﬂ}l/l{fbr er@l, pyrid gf’lammo

pi perazinyl, piperidinyl org®upsall cyI 9. A conpound

?ﬁ?g;;jhﬁgléga %ﬁﬁ%%e I n’AXchgoIngr chgtrdl ng to

5 clai m 1awher & CRS: COHR3a and R3a is phenyl ,
hydr oxyphenyi, azeti di nyI napt hyl, d -6all cyI

C2- 6all Ineawllnar@m@abm@ﬁnﬂyo Hohdidr oqui nol i nonyl ,

hydr oqui nol i non i nol i nyl, dlhydr0|squ|noI|nonyI,
hydrmsoqumB’flx(%lq)}ﬂEH |squ|noI|nyI

di hydr oqui nazol i ngfiiland 8@rdy,dhén 4us ﬁ@tZNH i nonyl ,
qui nazol i nyl, di hydroqui noxal | nonyl ,

hydr oqui noxal i nonyim is %fdhmﬁlqoﬁ@i of benzi mi dazol yl ,

i ndazol yl, di hydrahe WD 2005/ 095383
10 PCT/ U82005/ 010330% Q?AE‘]CQ%&% %beh2| m dazol onyl ,

benzi m g4z ¥, Oy b Cdi hydr o- benzt hi azol onyl ,
hydrobenzthlazolonyl benzt hi azol yl ,
di hydr oBéh@8%4zol yl, benzotri azol yl ,

di hydrobenzohrﬂlgqh% 'Janﬁ?dtbg &zqahﬁlpgglggponyl

benzot hi enyl enzo
hydr obenzof ur anonw*is bénzdhetemcytle hbﬂngdwofmiedmmgs with 5 to

15 7 members in each of said rings, said heterocycle
containing one to four of the same or different
heteroatoms selected from the group consisting of
O, N and S; and
optionally containing 1 or 2 carbonyls wherein the

20 carbon atom of said carbonyl is a member

of said fused heterocycle;

AY is a 4 to 6 membered heterocycle containing one to
three heteroatoms selected from the group
consisting of O, N and S; and

25 optionally containing 1 to 2 carbonyls, wherein the

carbon atom of said carbonyl is a member

of said 4 to 6 membered heterocycle;
wherein A*and AY are optionally substituted with

Ciaalkyl, Cy.4alkoxy, C;.shaloalkyl, cyano,

30 Cs.qcycloalkyl, phenyl, halophenyl, halo,

furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,



5 di hydr oi ndol onyl, hydroi ndol onyl, indolyl,
i ndol i zinyl, isoindolyl, indolinyl, indazolyl,

w@aped3gd , pyrazolinyl, pyrazolidinyl, furanyPCT/US2005/010330

thienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,

i m dazolyl, imdazolinyl, imdazolidinyl, pyridyl,
purinyl, carbazolyl, pyrinidi}ﬁﬂj pi peri di nyl,
triazol opyrimdinyl, tetrahydropyrazol opyridinyl,

pi perazinyl or norpholino; optionally substituted as

10 provided in the first enmhodinent .of .th flrst
aspect. 11. A conpound accorlml‘lll?gr B’ﬁr@l Hf].’t Yiydefaaolidisyl,
isR3b and Rib is dlhydrobeqﬁk ﬂﬁ%ﬁh&ﬂﬂhylﬁymmohmnﬂ
hydr obenzi ni dazol onyl , benzi'm dazolinyl

benzt hi azol onyl , hydrobenzttpwmﬂwlomynudnndnEWMHémwlyI
15 dihydrobenzothlophenonyl %dro enzot qphenony
- di hydr obenzof uranonyl , hydrd% PO SHBRYTH oS o

51H i ndazol - 54gp is DeiadhaXDhalhre ed¢mytebrcﬁ&mzmﬁa@Mb C, and

benzotriazol yl, dlhydr0|ndolonyl hydr0|ndolonyl

i ndol i zi nyl, i soi fédiad A tagetheT fam a spispeselisi r}qg, system with
pyrazolinyl, pyr a I yi
pyrrolinyl, pyrr gs? d Jﬂlgg%lf saill légégéﬁélcbnt%ﬁq ﬁgozlk and wherein G, J
i m dazol i di nyl, pmndmykge@@ﬂhaznvybrgpyr|nidinyI, 20

pi peri di nyl, piper zinyl or norpholino; optionally
substituted as proVi¥el in the first enbodi ment of

1othe first aspect. 12. QggpﬁpguggAﬁ%ﬁ@rding to claiml
1

15

wherein in and n are each A conpound
according to claim1 mhﬁﬂ@umADotA?O 14. A conpound
according to claim1 mhereln ?%such that G and J
are each attached to A, théﬁ'@ﬁaﬁ hd A together form
a spirocyclic ring systemwth 3@4 lgngtggg cggza%h
system contai ni ng A and wherein J and A toget
forma 30 heterocycle sel ected fron1tﬁekgmqwb mxi

consi sting of imdazolinonyl, azoL n

di hydr oqui nol i nonyl, di hydr oi soq n‘éPP %ﬂér 12 etemcyﬂe
2005/OQ@ﬁ&%HﬁQ}bgsaﬁgﬁhQ10330 -147
dlhydrqu|nazoI|non , di hydr oqui noxal i nonyl,
d|hydrobenzoxﬁQuﬁQLﬂhthdﬁdbaﬁmdxaz|nyI
dlhydrobenzo§p§|ng$¥ en dlhydroben2|n1dazolonyl

di hydr obenzi m daz di hydr o- benzt hi azol onyl ,
d|hydrobenzthlazomfthﬁq“ﬁydrobenzothlophenonyl

di hydr obenzof ur anaonyl

dlhydr0|ndolonﬁﬁ |ndoI|n |, 5
20 pyrazol i nyl , yraﬂ%u$81npus09wiﬁoﬂwmy tOﬁ?Wﬁde@KﬁHN
inidazolinyl i m dazolidinyl, piperidinyl,

25

30

pi per azi nyl and nor phol i no; wherein said heterocycle
i s 20pt i @nedrhyound according to claim 1 wherein Q is Q' and R® is R*®.

3. A compound according to claim 1 wherein Q is Q', R® is R* and p is 0
such that G, J and A together form GJA".

4, A compound according to claim 1 wherein Q is Q' and Q' is (S*)R* and s
is 0.
5. A compound according to claim 1 wherein Q is Q" and Q' is (§")R>, §¥ is

Cisalkylene and s is 1.



substituted wth Cl_4al kyl, Cl4al koxy, Cl_4hal oal kyl,

cyano, C3_7cycl oal kyl, phenyl, hal ophenyl, furanyl,
w@eoso93sB3 pyrrolinyl, pyrrolidinyl, imdazol yPCT/US2005/010330

i m dazol i nyl, inidazolidinyl pyrazol yl, pyrazolinyl,

pyrazolidinyl, pyridyl, 10 pyr|n1d|nyl plperldlnyl

pi perazi nyl or norpholino. 15145 3-(7- thhyl

H i ndazol - 5-yl ) - 1- oxo- 1- (4- ( pi peri di n-1- yI)plperidin-

| - yl)propan-2-yl 4-(1, 2- dihydro-2-oxoquinazo|in-3

I di late;. ~. ~ .
(R)%D 3y()fpk5gr§“ d%gfé’rdtﬁlég‘ ?M‘?}-‘%ll}é%lslg @9 Qi &R Sy
- | islinethly)ent pRd bk &5 n- 1- yl)pr 0pan-2-y|
4- (2- oxo-1, 2-di hydroqui nazolin-3 (4H)-
yl ) pi peri di ne- 1- car boxyl at e;

Eg i pgr |( gl %Mn)d%‘k%dé?lﬁg %8 klf%l}il)%lte%elgwﬁlwgh((gzt foyherein

52-0x0-1,2- R!and R*together with the nitrogen to which they are attached
dlhydrqu|nazoI|n 3(4FD yl) pi peri di ne-1|-carboxyl at e;
(R) - 3- (7- Met hyl - | iferm

i ndazol -5-yl)-1-0 (. Pk bk e : .

-yl') pi peri di n- 1- yf?‘ﬁg%‘ég% BB Jiperazinyl or sgorphotino;

di hydroqui nol i n-3-yl) p'r\\therduﬂmeshbsﬂ:laltb@wyth&{ @vherein Y is

(R -3-(7-Methyl-1H i ndazol -

yl ) - 1- oxo- 1- (4- (pi peri din-| dl(ﬁ?‘lo)laﬁlybé’pfa@fld’ﬂﬂdyl piperazinyl,
10-yl) propan-2-yl 4-(2-oxo-4-

di hydr oi i ni dazol - 1-yl ) pi pe.riri5 I he- ﬁo?gé“a%léyxyl at e

(R -3-(7-Methyl - 1 Hindazolnéwherein X and Y optlonally share one

yl)-1-o0xo-1-(4-(piperidin-1 -yl)piperi

“yl ) propan-2-yl 4-hydr oxy- 4- ( 2- o8t onagomandtogethel form a

1, 2-di hydroqui nol i n-3-yl) pi peri dispRodycig ety at e;

(R) 3-(7-Met hyl -1 Hindazol 25

yI) 1- oxo- 1- (4-(pi peridin-1-yl)piperidin-1-yl)propan

2 y . . . 1 2 .
1517874 hAdC7 n];qllo:‘!‘ﬁ%%% 0“%“* 4ﬂf‘m§‘/| YRR Vs N OR DR, Badyhsgein
e; (R) - 1 (4- R3ahd R? together with the nitrogen to wh1ch they are attached

Di hydr opyri di n- 1(2H) %Upl peridi n- % 7-methyl -1
H i ndazol - 5-yl ) - 1fo18%&pr opan- 2- yI
I4at(§ 0)((%) 1 32 (g' I%?&{h%&ﬂﬁ&% bﬂ)eﬁdi’h&r %}Pe? nyqlm mmpﬁcr)hoxy
H i ndazol - 5-yl ) - 1- ox0- 1- (9- mlefeyh X3s Sutsktiazet with " hebdin Y
undecan-3- 30 yl ) propan-2-yl

20 4- (2- oxo0- 1, 2- di hydr oqui nol i n- 3- yF%‘EP}&‘é?lﬂ)dilﬂ@nb’l pyridyl,
- car boxyl ate (R - 3-(7-Methyl -
H i ndazol - 5-yl ) - 1- oxo- 1- ( pi peri dPrPeiaznfy)l Plgel‘ldln¥lorcl4alkyl.
4-(2-o0x0-1,2 WO 2005/ 095383 PCT/U82005/010330 -148
di ydro ui nol i n- 3- erldlne- - car boxyl at e;
R? %%H%M%% B& QGlpip 1|Where;n1?< and Y, appcaf jiterrupted
H-| ndazq,llthfzyl) 1- oxopr opan-2-yl 4-(2-oxo-1, 2-
di hydr oqui nol i n-3-yl ) pi peri di ne-| -carboxyl at e;

25(R) 1- (4 (4-

r@ :j < Q%n;ifﬁjlg g aZ%Bg %%éﬁ)nk?y%@resn klgylls R%a and R3a is phenyl,

(Zhﬁ%@%ﬂpsh%r(l ﬁﬂwnggthwc& -dkAI @2Tch e L2 %ANRAKY! 2
d1hydroqu1nolmony1 hydroqulnohnonyl quinolinyl, dihydroisoquinolinonyl,
hydroisoquinolinonyl, isoquinolinyl, dihydroquinazolinonyl,

30 hydroquinazolinonyl, quinazolinyl, dihydroquinoxalinonyl, hydroquinoxalinonyl,

quinoxalinyl, benzimidazolyl, indazolyl, dihydrobenzimidazolonyl,



i ndazol -5-yl)-1.-o0xo0-1-(4-(pyridin-4-yl)piperazin-1-yl
) propan-2-yl 4-(2-oxo0-1, 2-

W(dizm/n%sqmi nol i n- 3-yl ) pi peri di ne-1-car boxyl at ePCT/US2005/010330
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()-3-(7-Methyl -1H i ndazol - 5-
yl)-1-oxo-1-(4-(piperidin-1- yl)plperldln 1-yl) propan-2
-yl 4-(2-0x0-1,2

di hydr oqui nol i n- 3-yl) pi peri di ne-I - car boxyl ate; or

(R -3-(7-Methyl -1Hindazol -5- 10

yI Ly(ir Fé?zﬁli%}f%@%lggylpgr el azol}/n}a pciﬂ%%ro %enztl%lag opan 2
at Byﬁifoﬁ&&ﬂtlﬁ%dl&iﬁ Ben):ﬂmd%rﬂ dilﬂyarbb&esmzswl %ﬁz&hazolyl

phar maceuti cal cce tabl’e salts or solvat
théﬂe'dfobemﬁothlAp Eﬁdrlobemlotln«zpiwnemsd; lmmzc‘rbrqnyl SI ng a

gt e #ﬁc@%ﬁ?ﬁ@?ﬁé‘a' T Petionth, g Sxotanyl,
nHHI}E'HIdlﬁHol&QQ%fd&‘&h@&f)nﬁnmﬁgfy{f%dld’l%nﬂ@ﬁbmﬁli&&?hﬂﬁhnyl

amount of a pharnmaceuti cal onposi tion ~according to
c| #dezalgl, pyrazolyl, pyrazolinyl, pyrazohdmyl furanyl, thienyl, pyrrolyl,

pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl,
purinyl, carbazolyl, pyrimidinyl, piperidinyl, triazolopyrimidinyl,
tetrahydropyrazolopyridinyl, piperazinyl or morpholino; optionally substituted as

provided in the first embodiment of the first aspect.

11. A compound according to claim 1 wherein R*isR>® and R® is
dihydrobenzimidazolonyl, hydrobenzimidazolonyl, benzimidazolinyl, dihydro-
benzthiazolonyl, hydrobenzthiazolonyl, benzthiazolyl,
dihydrobenzothiophenonyl, hydrobenzothiophenonyl, dihydrobenzofuranonyl,
hydrobenzofuranonyl, 1H-indazol-5-yl, benzdioxolanyl, dihydrobenzoxazolyl,
benzotriazolyl, dihydroindolonyl, hydroindolonyl, indolizinyl, isoindolyl,
indolinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, furanyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imidazolinyl, imidazolidinyl, purinyl, carbazolyl, pyrimidinyl,
piperidinyl, piperazinyl or morpholino; optionally substituted as provided in the

first embodiment of the first aspect.
12. A compound according to claim 1 wherein m and n are each 1.
13. A compound according to claim 1 wherein D is O.

14. A compound according to claim 1 wherein p is O such that G and J are
each attached to A, then G, J and A together form a spirocyclic ring system with
said rings of said system containing A and wherein G, J and A together form a
heterocycle selected from the group consisting of imidazolinonyl,

imidazolidinonyl, dihydroquinolinonyl, dihydroisoquinolinonyl,
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dihydroquinazolinonyl, dihydroquinoxalinonyl, dihydrobenzoxazinyl,
hydrobenzoxazinyl, dihydrobenzoxazinonyl, dihydrobenzimidazolonyl,
dihydrobenzimidazolyl, dihydro-benzthiazolonyl, dihydrobenzthiazolyl,
dihydrobenzothiophenonyl, dihydrobenzofuranonyl, dihydroindolonyl, indolinyl,
pyrazolinyl, pyrazolidinyl, pyrrolinyl, pyrrolidinyl, imidazolinyl, imidazolidinyl,
piperidinyl, piperazinyl and morpholino; wherein said heterocycle is optionally
substituted with Ci.4alkyl, C;.4alkoxy, Cyshaloalkyl, cyano, Cs.scycloalkyl,
phenyl, halophenyl, furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolyl,
imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridyl,
pyrimidinyl, piperidinyl, piperazinyl or morpholino.

15.  3-(7-Methyl-1H-indazol-5-yl)-1-0xo-1-(4-(piperidin-1-yl)piperidin-1-
yl)propan-2-yl.4-(1,2-dihydro-2-oxoquinazolin-3(4H)-yl)piperidine-1-
carboxylate; (R)—3-(7-Methy1— 1H-indazol-5-yl)-1-0x0-1-(4-(piperidin-1-
yl)piperidin-1-yl)propan-2-yl 4-(2-oxo-1,2-dihydroquinazolin-3(4H)-
yl)piperidine-1-carboxylate; (R)-3-(7-Methyl-1H-indazol-5-yl)-1-oxo0-1-(4-
(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-(8-fluoro-2-oxo-1,2~
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate; (R)-3-(7-Methyl-1H-
indazol-5-y1)-1-oxo-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-(2-o0x0-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate; (R)-3-(7-Methyl-1H-indazol-5-
y1)-1-0x0-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-(2-oxo-4-phenyl-2,3-
dihydroimidazol-1-yl)piperidine-1-carboxylate; (R)-3-(7-Methyl-1H-indazol-5-
yl)-1-0x0-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-hydroxy-4-(2-oxo-
1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate; (R)-3-(7-Methyl-1H-indazol-
5-y1)-1-o0x0-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-(7-fluoro-2-oxo-
1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate; (R)-1-(4-(5,6-
Dihydropyridin-1(2H)-yl)piperidin-1-y1)-3-(7-methyl-1H-indazol-5-yl)-1-
oxopropan-2-yl 4-(2-oxo-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate; (R)-
3-(7-Methyl-1H-indazol-5-y1)-1-0x0-1-(9-methyl-3,9-diaza-spiro[ 5.5 jundecan-3-
yl)propan-2-yl 4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate; (R)-
3-(7-Methyl-1H-indazol-5-y1)-1-oxo-1-(piperidin-1-yl)propan-2-yl 4-(2-0xo-1,2-



WO 2005/095383 PCT/US2005/010330

10

15

- 148 -

dihydroquinolin-3-yl)piperidine-1-carboxylate; (R)-1-(4-Cyclohexylpiperazin-1-
y1)-3-(7-methyl-1H-indazol-5-y1)-1-oxopropan-2-yl 4-(2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate; (R)-1-(4-(4-
Fluorophenyl)piperazin-1-yl)-3-(7-methyl-1H-indazol-5-yl)-1-oxopropan-2-yl 4-
(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate; (R)-3-(7-Methyl-1H-
indazol-5-yl)-1-oxo0-1-(4-(pyridin-4-yl)piperazin-1-yl)propan-2-yl 4-(2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate; (+)-3-(7-Methyl-1H-indazol-5-
yD)-1-oxo0-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-(2-0xo-1,2~
dibydroquinolin-3-yl)piperidine-1-carboxylate; or (R)-3-(7-Methyl-1H-indazol-5-
yl)-1-ox0-1-(4-(piperidin-1-yl)piperidin-1-yl)propan-2-yl 4-(8-fluoro-2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate or pharmaceutically acceptable

salts or solvates thereof.

16. A pharméceutical composition comprising a compound according to

claim 1.

17. A method of treating migraine comprising administration to a mammal in
need thereof an effective anti-migraine amount of a pharmaceutical composition

according to claim 16.



