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pepti de receptors ("CGRP-receptor"), pharmaceuti cal
conpositions conprising them nethods for identifying
them nethods of treatnent using themand their use in
therapy for treatnent of neurogenic vasodil ation,

neur ogeni ¢ i nflammati on, m graine, cluster headache
and ot her headaches, thermal injury, circulatory
shock, flushing associated with nenopause, airway

i nfl ammat ory di seases, such as asthma and chronic
obst ruct i ve HETHFROQUYCLIGC oS EI-MIGTA INE AGENTS
conditions the treatnment of which can be effected by
t he antagoni sm of CGRP-receptors. BACKGROUND OF THE

I NVENTI ON Cal citonin gene-related peptide (CGRP) is a
naturally occurring 37- am no-acid peptide first
identified in 1982 (Amara, S. G et al, Science 1982,

298, 240-244). T f ' are expressed
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cell surface G protein-coupled receptors and exerts

i vasagilationy newrsens indlRnpnatips ninigpine clesjer headache and other

headaches, thermal injury, circulatory shock, flushing associated with menopause,

airway inflammatory diseases, such as asthma and chronic obstructive pulmonary
disease (COPD), and other conditions the treatment of which can be effected by

the antagonism of CGRP-receptors.

BACKGROUND OF THE INVENTION

Calcitonin gene-related peptide (CGRP) is a naturally occurring 37-
amino-acid péptide first identified in 1982 (Amara, S. G. et al, Science 1982, 298,
240-244). Two forms of the peptide are expressed (¢CGRP and BCGRP) which
differ by one and three amino acids in rats and humans, respectively. The peptide
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
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
classes of CGRP receptors, CGRP, and CGRP,, have been proposed based on the
antagonist properties of the peptide fragment CGRP(8-37) and the ability of



activation of intracellular adenylate cycl ase (Poyner,
D R et al, Br J Pharmacol 1992, 105, 441-7; Van
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cl asses of CGRP receptors, CGRPi and CGRP2, have been
proposed based on the antagoni st properties of the
peptide fragnent CGRP(8-37) and the ability oflinear
anal ogues of CGRP to activate CGRP2 receptors
(Juaneda, C. et _al. TiPS 2000, 21, 432-438). However
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Inhibitors at the receptor level to CGRP are postulated to be useful in

pathophysiologic conditions where excessive CGRP receptor activation has
occurred. Some of these include neurogenic vasodilation, neurogenic
inflammation, migraine, cluster headache and other headaches, thermal injury,
circulatory shock, menopausal flushing, and asthma. CGRP receptor activation
has been implicated in the pathogenesis of migraine headache (Edvinsson L. CNS
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:
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
produces lasting headache in migraineurs (Lassen LH, et al. Cephalalgia. 2002
Feb;22(1):54-61). Preclinical studies in dog and rat report that systemic CGRP



occurred. Some of these include neurogenic
vasodi | ati on, neurogenic inflammtion, m graine,
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circul atory shock, nenopausal flushing, and asthma.
CCRP receptor activation has been inplicated in the

pat hogenesi s of m grai ne headache (Edvi nsson L. CNS
Drugs 2001; 15(10): 745-53; WIIianson, D J. Mcrosc
Res. Tech. 2001, 53, 167- 178.; Gant, D. Brit. J.
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SHI@ or %%ogsﬁsSW‘b 08132849 WORW /4596 %‘3 \ﬁl’@%ﬂ?@ims
of I\/Edl cine, 2004, 350 (11), 1104-1110." A nunb
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hav ?ngséqr.]ﬂegd%avg eg g%EEﬁ{lJleecgthraan%agoms . %8“6’0/ 18764, WO
98/ 11128 and WO 00/55154 and equivalents disclose inter alia benzimidazolinyl
piperidines as antagonists to CGRP-receptor. Unrelated to CGRP, a series of
somatostatin antagonists have been disclosed in WO 99/52875 and WO 01/25228
and equivalents. See also US 6,344,449, US 6,313,097, US 6,521,609, US
6,552,043, US 20030181462, US20030191068 and WO 03/076432 and related
applications. Yet other CGRP-receptor antagonist and related applications
include US20030139417A1, US20030181462, US20030191068A1,
US20030212057A1, US20030236282A1, US20040014679A1,
US20040076587A1, US20040132716A1, US20040192729A1,
WO02004082602A2, W02004082605A2, WO2004082678A1,
WO02004083187A1, WO2004092168A1, W0O2004092166A2 and
WO02004091514A2. A great need for the development of novel CGRP-receptor
antagonists effective for the treatment of neurogenic inflammation, migraine and

other disorders exists.



qui ni ne and qui ni di ne rel ated conpounds which are
ligands, in particular antagonists, of CGRP-receptor.
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inter alia variously substituted, nitrobenzam de
conmpounds as CGRP-receptor antagoni sts. WO 01/ 32649,
WO 01/ 49676, and WD 01/32648 and equi val ents di scl ose
inter alia a series of 4-oxobutanam des and rel at ed
cycl opropane derivatives as CGRP-receptor antagoni sts.

WO 00/ 18764, WO YSMMARY QFTHE DY ENTION, g

equi va . i ) = Li
oiper; e e B3 fbodfinb RIEARLEBER I psen
t mvekiin ara psetidedoafpoandmdfdirauila(lant agoni sts have
been di scl osed inV[%99/53875 and WO 01/ 25228 and
equi val ents. See al o UY|6, 344,449, US 6, 313,097, US
6, 521, 609, USvK, 552L043,)LUS/2008D18}46 2\ US20030191068
andWD 03/ 076432 and r el at ed, appl ATatki ons.] Yet ot her
CGRP-recept or antagoni st an ate i cations

i ncl ude US20030139417A1, US20030181462,
US2pieB80agu6681ylacceistlo S B1d G6IFALs theB2H030236282A1,
US20040014679A1, US20040076587A1, US20040132716A1,
U838640192729 A, WOR004082602A2, WR2004082605 A2,
WO2004§82678A1, WO2004083187A1, WOR2004092168A1,
W02004092166A2 and WO2004091514A2. A great need for

t he de%étagresied 5ng prieeied foampthe srupcopsisizl omidagalyl,
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pyrimidinyl, triazinyl, pyrazinyl, pyridazinyl and tetrazinyl; or
a fused bicyclic ring system selected from the group consisting of indolyl,
isoindolyl, indazolyl, benzimidazolyl, benzythiazolyl,
triazolopyridinyl,imidazopyridinyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl and
benzfuranyl;
wherein V is optionally substituted with one to three of the same or
different substituents selected from the group consisting of
C).salkyl, Cy4alkoxy, C,_shydroxyalkyl, C(O)OC,.zalkyl,
C.salkylcarbonyl, carboxy, C;_salkylcarboxy, trifluoromethyl,
halo, cyano, amino, amido, nitro, carbamoyl, ureido,
C).salkylamino, C;.4dialkylamino, C;_4dialkylaminoC,_;alkyl,
sulphonamide and sulphonyl; and
V optionally contains 1 or 2 carbonyls;
provided that if t is 1, then V is optionally substituted with one of
the ubstitutents selected from the group consisting of halo,
Ci.salkyl, C,4alkylidine, salkylidine,C,.salkoxy, Ci.shydroxyalkyl,
Ci.salkylcarbonyl, trifluoromethyl, halo and cyano; and



i nvention are provided conpounds of Formula (1) (V)>
(I') J or pharmaceutically acceptable salts or solvates
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the group consisting of imdazolyl, pyrazolyl,

t hi azol yl, isothiazolyl, oxazolyl, furanyl,

i soxazol yl, oxadi azolyl, triazolyl, thiadiazolyl and
tetrazolyl; or a 6-nenbered ring selected fromthe
group consisting of pyridyl, pyrimdinyl, triazinyl,
pyr azi Nydptiopglty epptaipy | onRdabenylizi nyl ; or a fused

bi cycl |Gy ri,nQ. . t el ected fromthe group
consist?hdwg lﬁﬁggfgiﬁapgoindolyl, i ndazol yl

benzi m dazoWyis,seleerd Yidn BeQryilp consisting of Cs7cycloalkyl, phenyl,
triazol opyri di nyl inidazopyri&?nyl,_quinolin I, .

i soqui nol i nyl, cP‘ilﬁ%ﬂnitﬂyql‘%m'ﬁfﬁldﬁbI%"EJIWFQ[Z&M%%HJ} ze¢idinyl,
qui noxal i nyl and RERZAURANA ST, Bldkolinlf upbyional |y
etot 0 or

substituted with on ee the sa i Tferent
substituents sel ettadgdrbthisnyl, perglybuyyrotingl, pyirolidiogl,

G G “ B9 i o
s e ok AR, 3k AR
isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyranyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
piperidinyl, piperazinyl, morpholino, thiomorpholino and
dioxolanyl; and wherein
V' is optionally substituted with 1 or 2 of the same or
different substituents selected from the group
consisting of halo, cyano, C;.salkyl, C; shaloalkyl,
Ci.4alkoxy, hydroxy, amino, C;_scycloalkyl,
C_4alkylamino, C,_4dialkylamino,
(Ci-salkyl)g.oureido, C(O)OC, 3alkyl, carboxy,
amido, nitro, phenyl and benzyl; and wherein
V' optionally contains 1 or 2 carbonyls; and
V and V' are optionally interrupted by C,.zalkylene, O,
-(CH2)0-2C(0)-(CHy)o.o-; or -N-C)salkyl, said C;.salkylene
being optionally interrupted by or having attached thereto
O,NorS; |
U is CH,, O, or NH;
Qis ()R’
S? is Cysalkylene or C;salkylidene and s is O or 1;
R? is R* or R*®
wherein

R*is
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G _4 al kyl am no, G . 4di al kyl am no, G ~di al kyl am noC
i ~al kyl , sul phonani de and sul phonyl; and V optionally

then Vis optionally substituted with one of the
ubstitutents selected fromthe group consisting of

hal o, C _4 al kyl, G . 4al kylidine, 4al kylidine,C

i _4al koxy, G - 4hydr oxyal kyl , G _4al kyl carbonyl ,
trifluoronethyl, halo and cyano; andV ? pti onal I
contains 1 or 2 &ar boﬁW@rOWVGWV%HéW% yisedl rings E)’“é‘r5 te:7

and V is selected fro N
C3- 7cycl oal kyl , pheny@ Hbggs%%n?&f &ﬂéfﬂ %ﬁﬁcr&é&f‘ewrocyde

azabi cycl o[ 2. 2. 1] hept ybntamzr%tonéltm‘ﬁlw of the same or different
tetrahydrofuranyl, furan

di oxol en
tetrahydrothienyl, py PPtGEIGS? Omslpﬂ?)}(eﬂ?ﬁ%/fw therﬁ’l}??'f%?qnd}sﬂw of

i m dazolyl, im dazol | YN add® Q{ﬁ?&dﬁ’été%kycl@bfﬁt?&ﬁhy'
pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl,

t hi azol yl, i sot hi azol ybntamngdll azbtarbonyihwheteimzbe 9illr,b0n

byt dazt my 1 e ny o PR R e s

nor phol i no, t hi onor phghpgo and di oon anyl ; and wherein
Vis optionally substltuted with 1 or 2 of t he sanme or
di fferent substi tident 8 4del6aberabered beieopECly Fenipining one to

consisting of halo, CYHR0Oot tﬂe @z!rhé/ l)r dlﬁ’enﬁk R&Llj&ﬂo’ms 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;

(iii))  Csscycloalkyl;

(iv)  carbazolyl, fluorenyl, phenyl, -O-phenyl, -O-
C,.salklylene-phenyl, or napthyl; or

(v)  Cisgalkyl, Coqalkenyl, -C(O)R*, CHC(O)O-R?,
CH(CH3)C(0)O-R* ,-C(0)O-R* or Cy7alkynyl;
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-
C;.zalkylenephenyl, -C, salkylene-OC(O)-phenyl,
cyano, amino, nitro, halo, C;_ealkyl, C;.3mono-bi-
tri-haloalkyl, Ci.3mono-bi-tri-haloalkyloxy, (C;.
salkyl); amine, -OR”, -C(O)R*, -C(O)O-R”, -O-
C(OR”, -NR"),, -CONR™),,
NR)CO)RY):, NR)IC(ONR),
N(R*)C(O)OR*, -O-C(O)N(R™),,
-NR*)SO,R*, -SO,N(R*);and -SO;R”;
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Cral koxy, hydroxy, am no, C3_7 cycloalkyl, G _4
al kyl am no, G ~di al kyl am no, (G _3al kyl)o-2 ureido,

benzyl; and wherein V optionally contains 1 or 2
carbonyls; and V and V are optionally interrupted by

G nal kylene, O -(CH2)o0-2C(0)-(CH2)o0-2-;0r -N-CM

al kyl, said d .3 al kylene being optionally interrupted
by or having attached thereto O Nor S Uis CH, O
or NH Qis (Sy)sR3; ByisHociCaalkylil ene or

G ~al kyl i degev.apek,s . I. S or. 1. [ : .
wherein RSaRi s‘?. béltﬁse?oce%rs%lgfiﬁfm hg\ls/;lﬁfl}é \E\lg’{t?dlj?%&ylr’i ngs
wth 5 to 7 menbprovided tea¢hvahd Satagethenfism ssidstitued or
het er ocycl e containing one to five of the sane_ or

di fferent het er oat onsUBBIPEEPEd impdsaok 3l gfrptipstituted or

oL oL1 19 S G R LR Syin
carbon atom of said canidamyi2-ylsthen RénbRI"; of sai d fused
D is O, NCN or NSO,C.salkyl;
Ais C,N or CH;
m and n are independently O, 1 or 2;
provided that

if m and n are O, then A is not N;

if mis 2, then nis not 2; or

if nis 2, then m is not 2;

EisN,CHor C;
pisOorl;
if pis 1, then G, J and E together form A*or A*

A* is a fused heterocycle having two fused rings with 5 to
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

carbon atom of said carbonyl is a member
of said fused heterocycle;

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;
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rings; (ii) a 4 to 6 nmenbered heterocycle containing
one to 10 three of the sane or different heteroatons

optionally containing 1 to 2 carbonyls, wherein the
carbon atom of said carbonyl is a nenber of said 4 to
6 nenbered heterocycle; 15 (iii) C3_7 cycloal kyl; (iv)
carbazol yl, fluorenyl, phenyl, -Ophenyl -oen

al kl yl ene- phenyl or napthyl ; V)

G - bal kyl , C2. 7al keny! whe@roﬁﬁ@ndA Troptpmliypubstituted with

CH(CH3) (O O-R3', - (O OR 3 Sy ZRIY inafBudiyano,

wherein R3a is optlonally su‘é

the sanme or different subsU3t,¢3erHaﬁ<y$qiheﬁyleﬂhlépmyL helo,
group consisting of benzyl, phenyl, -Op
. 3al kyl enephenyl, -Cral kyl @H@MW&MH?Y“OIEB’I d’?’ﬁ‘i‘?@dmyl

R
3al kyl ), .2am ne, -OR3', -Cpakayl, pyraZ0ld)yD R8azolidin@r(
ORs . -NR3)2 - O) N R3y1)1(¥yl pyrimidinyl, piperidinyl,
piperazinyl or morpholino; or
if p is O 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 GJA is
Aor AY.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein mis 1 and n isl.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein p is 1.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein p is 1 and E is N.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein pis 1 and E is C.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein p is 1 and E is CH.

According to a another emobdiment of the first aspect of the present

invention are compounds of Formula (I) or pharmaceutically acceptable salts or

solvates thereof wherein p is 1 and G, J and A form a A™.
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is R3a but is not said phenyl or said substituted
phenyl ; provided that if V and V together form
substitued or unsubstituted i m dazol-2-yl or a
substituted or unsubstituted fused bicyclic system

o B CREL St 3R RomE; dmpbdi SR STind ArsTEpedrfe presdf™

| eRENHa8bnpBunds o? FornulR(D\Or BRétnidbélticafly BcepEblR salt€or
O, then Aiis not N, if mis 2, then nis not 2, or if

nsolgatgs thereef wieiein piostl and @ § and\d fem pA" end wheegirghy isja
o bR e e g H61 Bne S BERCS WS

t 0 7 mpgbeding to a&lﬂ@fheﬂémﬁlﬁhiﬂleﬁﬂ afgBe fisahgpebaifehoprysdne

¢ ?nrlltegtllgri Qrg cgrr;lf)oﬁr?dsfo? %E)rnglilat(lq eor %gar}?nagéutg:la{lgl gcrceegttable salts or
solvates thereof wherein p is 1 and G, J and A form a A* and wherein A* is 3,4-
dihydro-1H-quinazolin-2-one.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein p is 1 and G, J and A form a A* and wherein A™is 3,4-
dihydro-1H-quinazolin-2-one optionally halogenated.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (T) or pharmaceutically acceptable salts or
solvates thereof wherein pis 1 and G, J and A form a A* and wherein A*is 8-
fluoro-2-oxo0-1,2-dihydroquinazolin-3(4H)-yl.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein p is 0.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein p is 0 and G, J and A form a A*.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein p is 0 and G, J and A form a A* and wherein Atisa
fused heterocycle with two fused rings each having 6 members and where said
fused heterocycle forms a spirocyclic ring system containing A.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein p is 0 and G, J and A form a A* and wherein A is a

fused heterocycle with two fused rings each having 6 members, wherein one of
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of said fused heterocycle; Ay is a 4 to 6 nmenbered
het erocycl e contai ning one to three heteroatons

sel ected fromthe group consisting of O N and S; and
optional |y cont ai ni ng 1 to 2 carbonyls, wherein the
carbgn atom of said _carbonyl is a msnber of, said 4 to

6 SHE fBsBberpd fiags W%?@Wseﬁrlfuﬂ%era‘i?ﬂ“w gpigogen and an
SRR ih 2Ry Wchiboft &iBbIYconatadR G Yadd
h&lhgrelrf $m<zhﬁyshd hgylroclyctly Iformwspubcytyﬂc Jingsystomi (Idmtayrlhnflg A.
az I M ddazol. 1l n m dazo , Z0 ,
T e AckHing Ty Adpgiettnobdimsgraians fshfireet A Re predent

PiRRhiiSH ¥ lcompbiis % FahuIQ r(I)QS?'bHMa'c&RncaHf' aécfepﬁblessaﬁs or
such that G and J are each attached to then Ais C

anelva@es theaa@ﬁvaelte@gEtSheﬂarfdo‘iym meéxyiqnocycl ic ring system

%te:] eis d&rkiqn 3 a%lo %r gmo T em SR A rs? asr})%ctAofqgéj present

invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein is s is 1, S” is methylene and R*is R*

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein is s is 1, S” is methylene and R?is R* wherein R*is a
heterocycle having two fused rings, one of said fused rings having six members
and being attached to S” and the other of said rings having 5 members and
containing two nitrogens.

According to a another emobdiment of the first aspect of the present

‘invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein is s is 1, $” is methylene and R*is R* wherein R*is 7-
methyl-1H-indazol-5-yl.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein is s is 1, $” is methylene and R*is R* wherein R* is 7-
ethyl-3-methyl-1H-indazol-5-yl.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein D is O and U is O.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or

solvates thereof wherein D is O and U is CH,.
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sol vates thereof wherein mis 1 and n isl. According
to a anot her enobdi nent of the first aspect of the
present invention are conpounds of Formula (1) or
pharmaceutically acceptable salts or sol vates thereof
wherein p is 1. According to a another enobdi nent of

the fi Ag@oré'wéeta aarthf:h@npbc&@em ofjthg/bist apRCtnf dhe present
BRI s uPRLB? bl 0P EREFUASA Wkepibl s o

apslvites SieMof AberimbngOtaada) adHher enobdi nent of the
first aspect of the present |nvent|fgn are cogﬁounds of

For mul &ceqn)imcgrto BW&P%&@H@‘P%@WW%’&% 15t a¥peet i dhe Rregsnt
e e e

pscdsaasthereoénmemmtasé.conpounds of Formula (1) or

har maceuti cal | t | t | vat th
hor 61 ACEOE1 4 dG0Be] SmepdimARLIES FGT PBa i HEr
e{RRAi SRR cBipbitRisior ‘F‘éﬁm@ﬁ IP'E_Q)} pﬁirnfah,&ltﬁﬁﬂ)‘?’ 8&eptable salts or

i nvention are conpounds of Fornul a
phtdwata%é@tm&adhmymra@eépt able salts or soI vat es t her eof

anot hoP<Eis naAgome? s RSy LS TheneY «GRER ele

| MeAtidbroire @6@1 6@ @ FeanWlh (HF PharenaCéytically acceptable salts or
phar maceutical ly acceptable salts or sol vates thereof

V\P@V@Pﬁﬂﬁfﬁiog wheigiiGs 1.ng N issselestas fromghegrgurmpiisisting gk Cs-
7C}@loalky1, phenyl, tetrahydrofuranyl, furanyl, thienyl, pyrrolyl, pyrrolinyl,

pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, pyranyl, pyridyl, pyrimidinyl, triazinyl, piperidinyl,
piperazinyl, morpholino and thiomorpholino and dioxolanyl.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein t is 1 and V' is selected from the group consisting of
phenyl, pyridyl and piperidinyl.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (T) or pharmaceutically acceptable salts or
solvates thereof wherein t is 1 and V' is selected from the group consisting of
phenyl, pyridyl and piperidinyl and V' is substituted with 1 or 2 of the same or
different substituents selected from the group consisting of halo, cyano, C;_salkyl,
C,4haloalkyl, C.salkoxy, hydroxy, amino, C;_scycloalkyl, C.salkylamino,
C.4dialkylamino, (C,_alkyl).oureido, C(O)OC,.3alkyl, carboxy, amido, nitro,
phenyl and benzyl.

According to a another emobdiment of the first aspect of the present

invention are compounds of Formula (I) or pharmaceutically acceptable salts or
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Formula (1) or pharmaceutically acceptable salts or

sol vates thereof wherein pis 1 and G J and Aforma
Ax and wherein Ax is 3,4- dihydro-1H qui nazolin-2-one.
According to a another enobdi ment of the first aspect

of the present invention are conpounds of Formula (I
oPOlSHER RERELEPER 415 dORp! Aot culira G ol Eqrstng of
t f Idbikeri i
e L T P L A ATt
opiffenerd shilystihehtgeleated drondte@roimepnisisting ahGt 4dealkylamino,

e I ren f the first aspec f the present

RO RT satBRytiie. BRORGH iFul (1) or

phar neeRuéld6R! th ¥ aa6@EPERIPRMSAH dfIhOfirst Apéad sTihd presef
wherein p is 1 andG J and A forma Ax and wherein Ax

i snvgtidn yorcempounds-of Forranlayhios gharmegeiticall g pepapiaple salts or
ﬁg&%tgé glr%ree;og\r@eri%PnO{/*}eéai%PrRéj&lﬁé‘%Q& fg the first aspect

nvention~ar e conpounds of Fornula (1)

or phangesigite alanythaceapbdmkat sfahé firsohspeod ofahepresent
thereof wherein p is_0. According to a, another
e HBISBiIPReRE compeiisiof Fermula 6B or pharmagentisally. aggeptable salts or

:O EM@&E& {2redf @Ihgl%mov 4odsq 8%51815% ﬂné ) or -

armaceutically acceptable sa of sol vates t her eof
wher ei Acpordmnglo arndotBer dmalmtimént afrthe ArsAsspediod thalprasent o

a. anot her enobdi nent._of the first t.of th
FABHEH FTRGERPYUIS AT ECUBIA S LR ST RaRiralLg aqdep aple salis o
PRSIV RS Bietdof ¥hbxiPV GERSi@RIsed BRYER hg system.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein V is furanyl, imidazolyl, oxadiazolyl, tetrazolyl, pyridyl,
pyrimidine, quinolinyl, C,_salkylcarbonyl, carboxy, indazolyl, triazolopyridinyl or
imidazopyridinyl.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein V contains a carbonyl.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein V is furanyl, imidazolyl, oxadiazolyl, tetrazolyl, pyridyl,
pyrimidine, quinolinyl, C;_salkylcarbonyl, carboxy, indazolyl or
[1,2,4]Triazolo[4,3-a]pyridin-3-yl or H-Imidazo[1,5-a]pyridin-3-yl).

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein V and V' are interrupted by methylene, ethylene and -
(CH2)0-2C(0)-(CHz)o-2--
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sol vates thereof wherein pis 0 and G J and Aforma
Ax and wherein Ax is a fused heterocycle with two

heterocycle fornms a spirocyclic ring system contai ning
A. According to a another enobdi ment of the first
aspect of the present invention are conpounds of
Forrmula (1) or pharmaceutically acceptable salts or

sol vates thereof wherein p.is 0 _and GL J an#ﬁﬁ’&forma
Ax. andARFRIEERO ARTPEere ok bR RORL 1Pegal 13 Rigsent

f Hﬁr@%&ﬂ ¢ %oﬁg&thda 3 Fgﬂmﬁa giﬁ%PEﬁamawﬁfcsnya&eﬁtaslfe,%anéﬂor
6- me gs, I ch contal

ered ri s A, further contains a
nsdlvagethernt whereoxy ged Vivhiedhteanpteil iy emetlip e ethyleae and -

c ny I.d oxygen attached ta A and wherein sai

¢ DS Hu Dy e e oo Shristp e PRETERG 05 iy uted
cont ai Rich&tdirg 168 GREHENEnSBi Ae AT NESirsE ARt JTRRY prefent he
first aspect of the present invention are conpounds of

Forveutien 4re yompoyrtids ofifiomula €hor phargeepitisbll g acegptablesalts or
so(l)va}te% 1;hg‘r)vﬁ%f.v\,herei nissis land Sy is nethylene.
A&c%?‘%ﬁ 869 sHbt her enobdi nent of the first aspect

of thesp ESER métAYRM ARk R>ERABOMRIYE isodn dpgioAalyaC{Jalkyl-
or pharmaceutically acceptable salts or solvates

t hubstiotedindazsiyl, is s is 1, Sy is nethylene and R3 is
R3a. A&oor 'ng toN .anot her enobdi nent of the first
aspect —of tre-pPesént invention are conpounds of

Formul piglQ; or pharmaceutically acceptable salts or

sol vates thereof whereinis s is 1, Sy is nethylene

and R348 GkBa wherein R3a is a heterocycle having two

st 0 UL S0 used pinas havi g Sn
rings RavNmng 5 nenbers and containing two nitrogens.

pis 1; and

G, J and E together form A*, wherein A is an optionally halogenated

dihydroquinazolinone.

According to a another emobdiment of the first aspect of the present
invention are compounds of Formula (I) or pharmaceutically acceptable salts or
solvates thereof wherein

V is furanyl, imidazolyl, oxadiazolyl, tetrazolyl, pyridyl, pyrimidine,
quinolinyl, C. salkylcarbonyl, carboxy, indazolyl, triazolopyridinyl or
imidazopyridinyl;
tisOorl;

V' is selected from the group consisting of phenyl, pyridyl and piperidinyl
and V' is substituted with 1 or 2 of the same or different substituents selected
from the group consisting of C;.4dialkylamino, C(O)OC;.salkyl, carboxy, amido,
nitro and phenyl;
wherein V and V' are interrupted by methylene, ethylene and -(CHz2)o.2C(O)-

(CH3)o-2- wherein said interrupting substituents are unsubstituted,
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According to a another enobdi nent of the first aspect
of the present invention are conpounds of Formula (1)

thereof wherein is s is 1, Sy is nethylene and R3 is
R3a wherein Ra is 7- methyl-IHindazol-5-yl.
According to a anot her enobdi nent of the first aspect
of the present invention are conmpounds of Fornula (1)
or pharnmaceutjcally acceptable sglts or solvate
¢ Rév bor simeialenc pad B R 1whegpin B™ peaniptionallnhenayl

' .is 7- ethyl-3-nethyl-|Hindazol -5-yl.
Eg‘éﬂ’éw‘?%‘gﬁ‘t% a anot her enobdi ment of the first aspect
ol isli#H pOeseNH;i nventi on are conmpounds of Formula (1)
or. pharmaceutically acceptable salts or sol vates
t Peiébf wherein Dis Oand Uis O According to a
anoklegy. emobdi ment of the first aspect of the present
i nvention are conpounds of Formula (l) or
pheandacaeteadall y acceptabl e salts or sol vates thereof
\A/ﬁte)lrgi.n Dis Oand Uis CH2. According to a anot her
effdbdnent of the first aspect of the present
iE\{@[l;tdn@n are conpounds of Fornmula (1) or
pharmaceutically acceptable salts or sol vates thereof
whie ¥ @né Eogashen famel AU Wherpi A'Ag abepfianglly balggenardher

enobdi Hﬁanﬁro%félintagc?liJJnESt aspect of the present
i nvent I OR " ar conpounds of Fornula (1) or

phar maeeudndirgl tb wadocoussqmtadairgersabf & scednd adpeat efzhd presanf
whereint is Q. Accordin a anot her enpbdi nent O(;sof

) to
t Hwepfiprsgre pegyddad RSW@PF&“E?%§@WP°%1HQ}§rﬂ0P%HSISH¥gé30mP°“n

CRBRAUIES a@tieff¥dRkédn (1) or pharmaceutically
acceptabl'e salts or

According to various embodiments of a third aspect of the present
invention are provided methods of treating inflammation (particularly neurogenic
inflammation), headache (tension see US20040097562A1 and particularly
migraine), pain, thermal injury, psoriasis (see W02004014351A2), circulatory
shock, diabetes, Reynaud's syndrome, peripheral arterial insufficiency,
subarachnoid/ cranial hemorrhage, tumor growth, flushing associated with
menopause and other conditions the treatment of which can be effected by the
antagonism of the CGRP receptor by the administration of pharmaceutical
compositions comprising compounds of Formula (I) as defined herein.

According to various embodiments of a fourth aspect of the present
invention are uses of the compounds of the present invention selected from the
group consisting of (a) immune regulation in gut mucosa (b) protective effect
against cardiac anaphylactic injury (c) stimulating or preventing interleukin-
1b(IL-1b)-stimulation of bone resorption (d) modulating expression of NK1
receptors in spinal neurons and (e) airway inflammatory diseases and chronic
obstructive pulmonary disease including asthma. See (a) Calcitonin Receptor-
Like Receptor Is Expressed on Gastrointestinal Immune Cells. Hagner, et al.

Institute of Physiology, Philipps University, Marburg, Germany. Digestion
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pharmaceutically acceptable salts or sol vates thereof
whereint is 1 andV is selected fromthe group

consi sting of C3. 7cycl oal kyl, phenyl,

t et rahydr of uranyl, furanyl, thlenyl pyrrolyl,

(N LR R R e
oéég&kéﬁl eVOP%&Z&{ 1nezf &g%ﬂh?@ anaPﬁﬁﬁhh aRQIIIQ’ let al. School of

I azoly thlad azo azo pyranyl ,
j?hmmalcq:ut;o;yk $ai¢1t¢ieml]>qpartmeatszrﬁharmgnomyl, femtydl South
eraZ|n Lhg, and .t hj onor phol i ng .and .
By Kidng T R B R Lo HIRER RAOBUT RERTCOberse
f A&@{w@&ﬁ%hm%ordy; (POEBSEI87(3)NYGE81 Dic ATRe 6P s@ldy

Formula (1) or pharnaceutlcalfy acceptable salts or
s oh thetedfect ¢rdeitanin mfrelatﬁdtpeptsdelorabmw resorpténemediatel bym

m%erger glunp 1.© lr%li\ltﬁgl:, ggal fll{eghgmgnt’ fra/x{ﬂoggcﬁlgsasﬁehet Hosfp1ttah

pi peridlinyl . cordi ny St her di e

f Tongji R@ﬂ&@t C@Iﬂegtahﬁumﬁgs RiniveMEUfieiends endOeghaviogs, of
Formul a_( harnaceutlcally acceptable salts or

sW%ﬂe%eou)hB% higgs ehoarnal f Tengji Mﬁ@wh Unigersisy: (2991}, 24 (4),
t By 9HP4R) ?crﬂgﬁégﬁ{t/ggrge ¥l Qd“?él% de %{létgyéf glgn &f n%lhrgklmnl

pi peridin P'S Substi LUt 6
S ETBpILOrS by 1iaf spisal hesiobs t9eybed tVsS, sedledt NdurbsaitnﬂOOﬁaZ?iJﬁOu P

gg%-i@@n q)cﬁ{?&rﬁ%hgo 1§ ara%wnég @@L&%Pw}é%%tg all\/lkx}/nlehpolis,

AT STy ol e

C&héxypeutws Uglwersny of Kags’as Medical Center, Kan?as Cl%/y, Kansas 66160
(e) Attenuation of antigen-induced airway hyperresponsiveness in CGRP-
deficient mice. Aoki-Nagase, et al. Department of Geriatric Medicine, Graduate
School of Medicine, University of Tokyo, Tokyo, Japan. American Journal of
Physiology (2002), 283(5,Pt. 1), L963-1.970; (f) Calcitonin gene-related peptide
as inflammatory mediator. Springer, Jochen; et al. Charite Campus-Virchow,
Department of Pediatric Pneumology and Immunology, Division of Allergy
Research, Humboldt-University Berlin, Berlin, Germany. Pulmonary
Pharmacology & Therapeutics (2003), 16(3), 121-130; and (g) Pharmacological
targets for the inhibition of neurogenic inflammation. Helyes, et al. Department
of Pharmacology and 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
with one or more agents selected from the group consisting of COX-2 inhibitors,
NSAIDS, aspirin, acetaminophen, triptans, ergotamine and caffeine for the

treatment of migraine.

-15-



According to a another enobdi nent of the first aspect
of the present invention are conpounds of Formula (1)

w@eooplosgsemceut i cal |y accept abl e sal ts or sol vat BGT/US2004/040721

10

15

20

25

30

thereof whereint is 1 and Vis selected fromthe

group consisting of phenyl, pyridyl and piperidinyl

and V is substituted with 1 or 2 of the sanme or

di fferent substituents selected fromthe group

consi sting of C ~dial kyl am no,, Q) OC2- 3al kyl , X

car boxﬁtg%frﬁ“&]’g?,%rﬂ‘f"@sr%ﬁ ﬁﬂr%?%h%‘%m 14 &PWQ¥‘F%a guitable
_aQQ&BE{atiSH@%d@%or@fofEﬂ&ee{ﬁﬂ'é{dﬁherﬁ§ 9{(?(1'?(;)r %?eét!‘@isﬂ()%%}ein.

invention are conpounds of Fornula (| .
phar madetivihentmhbhodments o Hegresmht imventionahayatasprise @rsevible

wherein. Vi ai d 5-nenbered,.ring.,,According to a
aﬁ‘g‘?sﬁ%?f aé’rﬁS@?ﬂ%Hﬂ?ﬂt aB%f AwCry (pg:(losgg BEEM of the present

I nvent i@ 3t St ERBUMdRnRfanGAEFRtsthe inQEntion will be apparent
pharmaceutii cal | y acceptable salts or solvates thereof

whegasding Yo the desrription peavtidaddglow.ng. According to a
anot her enobdi nent of the first aspect of the present
i nvention are conpounds of Formula (l) or

phar maceut DEAIANLER DESGIIPTION OF PHESINVENTSONer eof
wherein V is said fused bicyclic ri n% system . .
Accor diThg desstiptignm ot the inverteR hereinshgpldigconstiued in gongryity
0 1€hLlﬁe RRRSHA prinPipaR e QﬁkxﬁE@ tR)ﬂEmgU A5 e 1O i Mg be ! )

or pharnaceutically acceptable salts or sol vates

t hecessiry wheneiva aWyidgeu a@nyin, orderiadeaningtate axsabktiuztontyat any

tetrazolyl, pyridyl, pyrimdine, quinolinyl,
&thpi azlg?'bonyl , carboxy, indazolyl,

tri azolsaried Airbivl “1REerbdfcez 8 tetedbdtle” iNGEREEyAIEL fBicBies
anot her enobdi ment of the first aspect of the present

i AoRAningrongros neserhefarvatonest (o QulNepr (S) paidheterocycles include
pl{h%rsgﬁl%? grteI a(rzgrlnlxt}/c z%%ctﬁgstez%mt%resr%ty Ee.,ara]icyclic”, unless otherwise

specified.

As used herein, the term “fused bicyclic system” when describing for
example a 5.6-fused bicyclic system containing 1 to 4 nitrogen atoms includes
aromatic and alicyclic systems, e.g. indolizine, indole, isoindole, 3H-indole,
indoline, indazole or benzimidazole.

If a substitutent is named generically, then any and all species of that
genus comprise that aspect of the invention. For example, a substituent
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
attached at any and all suitable points of attachement on said substituent unless
otherwise specified.

However, it is also understood that the compounds encompassed by the

present invention are those that are chemically stable, i.e., heteroalicyclic
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sol vates thereof wherein V contains a carbonyl.
According to a anot her enobdi nent of the first aspect
i nvention are conpounds of Forpal/asion/ 040721
or pharmaceutically acceptable salts or solvates
t hereof wherein Vis furanyl, imdazolyl, oxadiazolyl,
tetrazolyl, pyridyl, pyrimdine, quinolinyl,
Ci 4al kyl car bonyl, carboxy, indazolyl or

2,.4 Tr| ol o yr| i n-3-
it o T %rhfg}r fry s@ ld q&ﬁb%?t&ﬂ}chad fPugh apeat a
eﬂa%amin Gid ﬁé%@roslll Xgh" aﬁﬂﬁ&&nﬁé aIp'Bﬁ t®h $§i%ﬂbf attachment

i nvention are conp Formula (1)
pWaereacsud paiat b@attachmpttabhleo s htteatom. soI vat es t her eof

wherein V and.V are interrupted net hyl.ene hyl ene
and - (it of sty B ueieadd P PGSR SatifiRaF o
epgpeel, eI HeRtib bElyfthé $z§r1a@fel§ %ﬁhngfvaﬁﬁ@oﬂﬁlﬁﬁiﬁﬁi that differ from
i nvention are conpounds of Fornmul a

pHheremthodiment o aspgeclepmatilieh & dependr I(fo)@ll ampde § Hepeadent

‘3‘;@[@&%@9 Qqu%s)%s %(O_tl%l{ tlﬁgtvgrqv\%lﬁgs z{‘h%td?é(%? fiot %l!&gh t'R?

erel

| sicRild tefletitfatsofiiled erhb®liingntaf@n wmhsﬁe;tanﬂed Accor di ng
to a anot her enobdi nent of the first aspect of

pr esentf 3 YArehle i Auaitidied shuyriee ofrzers tham aab‘(“Id)at%Fﬁng said
R SR, on e R A e < and 73 15 o wher o
R3a i s AamsapbereinafdlkylGie” Jadaky h sivakeni alktued i e.ndmalkhyd havithg
| tSWOCEderoga’n zggmls\l 'r_gmcR/eid%ro% szﬁ“d ial?mxge_l (.sajd hydrogen removed from two
different carbon atoms when said alkane contains more than one carbon atom),
e.g., -CH,CH,CH,- .
As used herein, “alkylidene” means an alkane having two hydrogen atoms

removed from one carbon atom in said alkane, e.g. ,

NS

g

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 (T) are relative and represent the delocalized m 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.

Unless specificied otherwise, acyclic hydrocarbons such as alkyl, alkoxy,

alkenyl and alkynyl may be branched or straight chained.

-17-



mand n are each 1; Eis N, pis 1; and G J and E
together form Ax, wherein Ax is an optionally

whalosgsssat ed di hydr oqui nazol i none. Accordi ng tBCHEUS2004/040721
anot her enobdi nent of the first aspect of the present
i nvention are conpounds of Forrmula (I) or
phar maceuti cal » acceptable salts or sol vates thereof
wherein V is furanyl, imdazolyl, oxadiazolyl,

tetrazolyl, pyridyl, pyrimdine, quinolinyl
G - 4al Ky Ecal?q)w;rsto dekf’ypreﬁ% é&V@pSypn may 1nc’1ude any and all

it @b é &Q%r ?h‘@}’s g%;métm AP rdl&'té}é((lnsor?erk Sengntl%mérs

ecte roup consistin
pyncbnieyrh aadh dpqmapabmérsﬂyhlewajpa‘y‘umﬂar&lmba‘tpttoutspmblfmq dthdrwise.

2 of the sane or, different substituents selected from
the gr EﬁﬁC%laaglfrsdts|Oﬁgll%¥nvaltlon4!a?>aw§ﬂla rm of

5 %ﬁ%@fé@e&ﬁhﬁy Lwcegr AbRAAMs. SN Qits ﬁhh& R LRRAIRARAKkTs with

ereln V and e interrupted by nethyl ene, ethyl ene
ambrgan@HR)ds icitas) ffor (GHIP)m hgdrovhlerie neidsad dulfurlc acid, and

b e HRRLL HEDLS ! SRR LS SethSnckuitce
OR¢id OB Rlchysuffoni? sl ¥drakbatidtadl echdio déd O RittherUnl Gasiti,

O or N\H Dis G
compounds of this invention contain an acidic group, the acidic group may exist

- 10 in the form of alkali metal salts such as, for example, a potassium salt and a
sodium salt; alkaline earth metal salts such as, for example, a magnesium salt and
a calcium salt; and salts with organic bases such as a triethylammonium salt and
an arginine salt. In the case of a sublingual formulation a saccharin salt or
maleate salt may be of particular benefit. The compounds of the present invention
15  may be hydrated or non-hydrated.

The compounds of this invention can be administered in such oral dosage
forms as tablets, capsules (each of which includes sustained release or timed
release formulations), pills, powders, granules, elixirs, tinctures, suspensions,
syrups and emulsions. The compounds of this invention may also be

20  administered intravenously, intraperitoneally, subcutaneously, or intramuscularly,
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

25  invention can also be administered in intranasal form by topical use of suitable
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

30  of the present invention, the dosage and dosage regimen and scheduling of a

compounds of the present invention must in each case be carefully adjusted,
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Ais CH mand n are each 1; Eis N pis 1, and G J
and E together form Ax, wherein Ax is an optionally

wh2dosgssat ed di hydr oqui nazol i none. Accordi ng tBCWHS1004640721

10

15

enbodi nents of a second aspect of the present

i nvention are provided pharnmaceutical conpositions

conprising conpounds of Formula (1) as defined herein.

According to various enbodi nents of a third aspect of

t he resent ent| n are rOV|de ods of .treating

i HK‘”I1 H&ﬁ?ﬁ“&r?r?fyvﬁ%tsﬂ?‘} {dgmey wwﬂmg F\FE%%W&H?

h @&Qﬁ&é}ﬁoﬁth@ R4 RNt SBE rdip BPANLAKEERM artPle Batuld Sdl SidnY of
m graine), pain, thermal injury, psoriasis {see

V\lb@oﬁse@&mnlmp Imacmngllamwyh gowsbdinicdl prsetiess jt is preferred to

SOBRIREIBF H B et ot g BB hiSe! BB eHh Profiet

f bffedtive BeRsTrof lette@d wilhblit ¢HRNA a ﬁaxﬂ[fdl @tdM@sward side effects.
conditions the treatnent of can be effected by

t he antagoni sm of the CCRP receptor by the

adm ni stration of phar [ﬁglconp03|t|ons
conpri si ng conmpounds of ornu ) as defined herein.
According to vari @3s enbodlnents of a fourth aspect of
the present inventi aice us of th conpounds of the

present invention select d the p consi sti ng
- of (a) immune reguVati n|N1 W—Epico b) protective

ef f ect

I

Compounds of the present invention may be synthesized according to the
general schemes provided below. Variables provided in the schemes are defined
in accordance with the description of compounds of Formula (I) in the first asepct
of the invention unless otherwise specified. It may also be possible to use
variations of said schemes to prepare the compounds of the present inventions,
said variations discernible to those skilled in the art.

The compounds of the present invention may be prepared according to

Scheme 1.

-19-



agai nst cardi ac anaphylactic injury (c) stinulating or
preventing interleukin- Ib(lL- Ib)-stinulation of bone
wo e®sHptsson (d) nodul ati ng expressi on of NKI rBCEPSINS040721
in spinal neurons and (e) airway inflammtory diseases
and chronic obstructive pul nonary di sease incl uding
asthnma. See (a) Calcitonin Receptor- Like Receptor Is
Expressed on Gastrointestinal Immune Cells. Hagner, et
al . Instltut%ﬁof Physi ol ogy, Phlluggs Uni versity,

Mar bur g, hgme & Yunthesinotlrpyula étompounsts. 203; (b)
Protective effects of calcitonin gene-rel ated o)
pepti depgedi at ed , eV, m ne _on,_ giyanea- pi g_gar gsac

anaphy!| EECHO Rang,ﬁd\;‘éo Schooltﬁ ar maceg‘t*l*{zil\\)LO’R3

Sci ences, Departrrent of Pharmacol gy, Centr al Soth]
Uni versi t I Xi ang- YAllRoad 88, Chah§sha, Hunan,

Naunyn- Schm edeberg' s Archi ves of Pharmacol ogy (2003),
367(3), 306-31 V, (c) The experinental studiyMatalth
effect calcitonin gene-rel ated peptide on bone
resorption nedi ated interleukin-1. Lian, Kaks et

al . Departnment of Othopedbcs, Xiehe Hospital, ng'p'
Medi cal Col | ege, Huazh ni ver si t&y—ef—Sci enc

Technol ogy, Wihan, Pe\Sp Re&HChl na. Jour nal ?’Tongjp
Medi cal University (2001)yp21(4), 304-307, (d)
Calcitonin gene reI at ed Peptl de regul ates expression
of neur oki n| E y rat spinal neurons.

Rs

Seybol d VBI,N et AaIE unosci. 2003 23 (5):

1816- 1824. urosci ence, University of
M nnesota, M nneapgg% , M nnesota 55455, and

Depart nent of Ph ol ogy, Toxi col ogy, and

Ther apeutics, Un rsigy of, Kansas_Medi cal Center,
Kansas City, Kansad _66i6 ﬁ(t— tion of

anti gen-i nduced & rway MNp ‘E@gﬂsi eness in
CGRPdef ci ent m ce. Aoki - Depart nent of
Geriatric Medicine, Gaduate

I

Representative V-Metal:

“ Ry
R4:Cj\ L A N *(l s
- QP oury P @N)—Cu (Li)

45 Cu*(Li) B(OH),
R ﬁgﬁ

« Ro
R4:C:L N
N B(oH), '/\;[N’* SO,

Ry, o
. > Si(OR)s R7;NH
Re 8
Li X
Is or het 1 N n i
(aryls or heteroaryls) R, L Rg—u\/)—Sl(OR)a

The synthesis described in Scheme I begins with commercially available
5 or synthesized aldehydes. The three-carbon homologation and the conjugated
double-bond formation with two consecutive Wittig reactions are well-known in

the literature leading to compounds of Formula V. Some Formula V compounds
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School of Medicine, University of Tokyo, Tokyo, Japan.

Ameri can Journal of Physiology (2002), 283(5,Pt. 1),
wa2@3/053F0; (J) Cal citonin gene-rel ated pepti deCEES2004/040721

i nfl ammat ory nedi ator. Springer, Jochen; et al.

Charite Canpus-Virchow, Departnent of Pediatric

Pneunol ogy and | mmunol ogy, Division of Allergy

Resear ch, Hunbol dt - Uni ver sity Berlin, Berlin, Ger rrany

e E e NE L B SR
I 'IFHJ: @fotupomc;ﬁ{ be @ QBRI (€) bP Bit@@ﬁﬁ(N%sed’ﬁid&ﬁ)hllétha@han

Depart nent of Phar nmacol ogy har macot her apy,

Fadditorthe d@ub\b%bmd i, Profrsy énqwm 9 bfl Whishacl apgisen lqading, to

%(%r?lﬁ(%hdgggﬁor ge% tvg' F‘;%St r %a%l}"clefg@_l%'}g&%lﬁ{&’nd‘%rgo the

5 | peswepaieidikidy FefatpitasdiaieicophiRScliaim@otidicktivnsaigihg
enmbodi nents of a fifth aspect of the present invention
afePnst salis qswrlbidfarerthe desred ds4-adibtiotb ol Rerenigracih@r

ORI S RN OB B AU SraP AU

aspalysis andiegynanetrio piehesid thrqigachiraldiggotaisialse kaown (JOC,

e 5 P e daBio A0 0L GHERG: JACS 1998,
10 sm ashe. 599@%@8&&:020@2‘ 4t m 869)! \%@r&i,mg bec digreint s

I'or aspects “di sci osed’ herei n. t other enbodi nments
oFortnméa M desdnto Forvmra Vln fee parbordici asalsawbightredst with amines
t and/ or aspect discl osed

hg %f%dggfrfulﬁlﬁﬁgw%ﬁdér enbodi ments and aspects of the

i nvent DRAdivEd1E-cORaRRiRAdRPoudL O Fbrii@ld IombyBe prepared
description pr ow ded bel ow. DETAI LED DESCRI PTI ON OF

THEEOT
15

Scheme 2. Synthesis of Formula I Compounds

Q O m
Hsoo\nAXJLNf‘@A“_E/‘ - . Noj)\XJ\ /_Q 5
o \_())n &—J
X = CHy, O, NH X= CHz O.NH

VIII I

Treatment of N-hydroxyamidines with bases such as sodium hydride
20  followed by addition of esters of Formula VIII and heating give
[1,2,4]oxadiazoles of Formula I, after heating.
Tetrazole-containing compounds of Formula I may be prepared according

to Scheme 3.
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The description of the invention herein should be
construed in congruity with the laws and princi pal s of

waeb@siosabo bondi ng. For exanple, it may be neceBSHU§20040040721

10

15

renove a hydrogen atomin order accommodate a
substitutent at any given |ocation. As used herein,
"heterocyclic" or "heterocycle" includes cyclic

noi eti es containing one or nore heteroatons, (e.g., O
Nor S) said heteroc Ies i ncl ude t gse that, are
aromat i ¢ and Sehgjee 3¢ egigoffpgrmyla l Compoyndse | j ¢
unless ot herw se speC|f|ed As used hereln the term
"fused bicyclic systent when descri bi ng f or exanpl e a
5. 6- fus Bicyclic systemcontaining 1 tg 4 n|trogen

at cl yde Mo nd alicyclic sy
xggﬁ%wmf@dmm G s m <)

|ndazabe or béﬂ@hn1 a . |'f a substitgtent i
generlcalhﬁ then any and all species of that ge
conpr i S t'het Ndspect " of the i nvention. For Ex&ﬁpbswia
substituent ggnerically naned as "pyrrolonyl" {the
radi cal of "pyrrolone”, a pyrrole having a carbonyl)

i ncl udes pyrrol -2- onyls ereln the car bonyl is

adj acent to the qﬁ; o onyls wherein
t he car bonyt—and i ntenfveni ng
net hyl ene. S|n1larlyo the p ent in tion conprises

that a substituent may be at t aChed at any and al
suitabl e points of atttHén@M on said substituent
unl ess ot herw se specifiedyx

Q o
NC/'\XJLN/\:(\)Oi—EQ NE)W)\X/U\ /\:O(\)’“ L(D

N'N n

X = CHy, O, NH X = CHy, O, NH
XI 1

Esters of Formula VIII can be hydrolyzed to the corresponding carboxylic
acids using either acids or bases, controlling conditions to spare other
functionality. Acids of Formula IX can be converted to the primary amides of
Formula X by simple coupling with ammonia using various amide coupling
agents well known in the art. Nitriles of Formula XI are available from the
amides by dehydration using agents such as trifluoroacetic anhydride. These are
converted to the corresponding tetrazoles of Formula I (where R*=H) by
treatment with azidotrimethyltin. Deprotonation of these compounds with bases
such as sodium hydride, followed by alkylation with various agents such as alkyl
halides and alkyl sulfonates gives further compounds of Formula I that are
substituted on the tetrazole ring.

Compounds of Formula VIII in which X = CH; can be prepared according

to Scheme 4.
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However, it is also understood that the conpounds
enconpassed by the present invention are those that

wae@sohaso cal |y stable, i.e., PCT/US2004/040721

10

15

heteroal i cyclicsubstituents of the present invention
shoul d not be attached in such a way that a heteroatom
in said heteroalicyclic substituent is alpha to a
poi nt of attachnment wherein said point of attachnent
is also a heteroatom An_enbodi n%, r .aspect which
depends f r oRshemR fretynthasisni Form Aﬁpfé‘b‘f‘l’o‘&\'ﬁ's]
descri be only the variablgs havi ng val uesg®r provi sos
that giffer fromthe enbodiTen© or aspect f onPwhi ch
it depeuds. 1ﬁ—ﬁ1n—19ﬁmml dent—e gonly
addressQﬁ t hen$t he var ab! es and proviggs not
related 1o mefl ect that of the enb nent
from whi ch it @epends. If a varrable is quan fled

with a value of zero, then a bond ma S
varlable shoul d no | onger be reHN ?) sed
herein, "al kyl ene” neans a dival en

al kane having two hydrogen atons rennwgd fro sald
al kane (said hydrogen renoved fromtwo different
carbon at ons when said al kane cont@ins gore than one

carbon atom, e.g., -CHRCHCH2-,.,As|uUs d mej
"al kyl i dene"” means an al kane havin % ato
renoved from one carbon atomin sa“d al kanel/ne.

shoul d be understood that the alternating double bond
designations in the six-nmenbered ring of thell

5, 6-menbered fused structure represented in Fornul a
(1) are relative and represent the delocalized p

or bi t aSclednec4 starts with coaintbreinlgavailable or synthesized aldehydes.

These are reacted with dimethyl succinate in the presence of bases to give
compounds of Formula XIII. The double bond of the Formula XIII compound is
reduced to give compounds of Formula XIV. Reduction can be carried out to
give either a racemate or by use of a stereoselective catalyst to give either
enantiomer of Formula XIV. Such reductions can result from transfer
hydrogenation from hydrogen donors such as formic acid or cyclohexadiene, or
hydrogenation using gaseous hydrogen, both in the presence of a suitable catalyst.
Amide coupling with amines of Formula XV leads to compounds of Formula
VIII using well known amide synthesis protocols.

Compounds of Formula XX and XXI in which X = O or NH can be

prepared according to Scheme 5.
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As used herein, "aryl" or "ar-" includes phenyl or
napt hyl . As used herein, "heterocyclic" or

wO b@sesassycl 0" i ncl udes both heteroaryl and  PCT/US2004/040721

10
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heteroalicyclic. As used herein, "hal o" or "hal ogen”
i ncludes fluoro, chloro, brono and iodo and further
nmeans one or nore of the same or different hal ogens
may be substituted on a respective noiety. Unless

speci ficied otherwi se, acyclic ro ons such. as

al kyl, aPrhsnge S-ypghests of rm@,%éfarré%ﬁmmd or
strai ght chgbned. It is to be understood that the
present 6;3ﬂ@ﬂﬂéon may include any and all possible
sterﬁggﬁo rs, geonetric isomers, diastereoisoners,
enant SXpr@honers and optical isoners, unless a
particul gr ?g@p&hption specifies otherw se. The
conpoun§§ of this imeention nay exisidin the formof R3
pharnaceu%ical“ ac@eptabl e salts.

i ds™sudio

| R —actdi M Wit | ;
for(gﬁénple, hyd ocﬁ*%@ic acid angl sulfuric acid, ndXPG
W thporganic acids such as, for eXanple, acetic acid,
cittic acid, méctaN¥sul fonic actd® Vol uenesul f o NH

acid, tartaric awl and mal ei ¢ a&Vdll Further, in caxe
t he conpounds of this invention c[ntain an idic

Sfich salts may

group, the acidic group may exist|in the formef
al kali metal salts such as, for ekampl e, a potassi ump3

salt and a sodiumsalt; alkaline edgrth netal salts
such as, for exanple, a rmgneﬂm\gygilﬂé and a MQLHVJ;XH
salt; and salts with organi c basds h as a

triethyl ammoniumsalt and an argPnine salt. In gpé) NH
case of a sublingual fornulationx-aosaccharin salt™or

mal eate salt may be of particular_henefit. The XXI
compounds of the present inventio

Scheme 5 starts with commercially available or synthesized aldehydes of
Formula XTI. These are reacted in the presence of a base with phosphonates of
Formula XVI where PG is a protecting group such as acetyl, benzoyl,
benzyloxycarbonyl, tert-butoxycarbonyl, a trisubstituted silyl, or another
appropriate protecting group. Compound XVI need not be the trimethyl
phosphonoacetate. The methyl groups of XVI may be exchanged with other alkyl
groups such as ethyl, t-butyl, benzyl groups, or combinations thereof. Such
modifications are familiar to those with ordinary skill in the art. In some cases,
there exists functionality on R’ that requires protection with an appropriate
protecting group such that subsequent chemistry can proceed as described. The
use of such protecting groups is also well known to those of ordinary skill in the
art. The double bond of the Formula XVII compound is reduced to give
compounds of Formula XVIII. Reduction can be carried out to give either a
racemate or by use of a stereoselective catalyst to give either enantiomer of
Formula XVIII. Such reductions can result from transfer hydrogenation from

hydrogen donors such as formic acid or cyclohexadiene, or hydrogenation using
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may be hydrated or non-hydrated. The conpounds of this
i nvention can be adm nistered in such oral dosage

wo e00I®3@&S0 t abl et s, capsul es (each of whi ch i ncPOTi®s2004/040721

10

15
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sustai ned rel ease or tined rel ease formnul ati ons),
pills, powders, granules, elixirs, tinctures,

suspensi ons, syrups and emul sions. The conpounds of
this invention may al so be admi nistered intravenously,

intra t bcut I

RSB n gt oo Bk TR LB g
t gﬁ)_t&!ﬁﬁ% U(PCS @hdé}rsEa?’ldar-ﬁhﬁP&Q{Iﬁ%H BeSio&Mafds Formula
adm ni s [Ty will

red al one, but genera be adm ni st ered
WXl camphandsade semne adses,aempeal of diequt)@dtimgagmup Bevebast ©

of the.chosen raute of administration and

oo ane RELpvEF aEwe et st alte Smpng® pRGER X

Cafe 8ArBOx R RARICHL B¢ B fc%i:técﬂo'%;'\ﬁerl&ﬁﬁrﬁﬁd xko emnpaudd@ Biycal

use of suitable intranasal icles, or by transderna

r beataent with dipzomathsereemanothek smtabhat adkdatingrgsat. chvgoualys
estérs o? Flo{]n?l/u né(l\g[g[n acl?lﬁ)ﬁgld (qr'o?l fgﬁ& ﬁ'n oh?#%ﬂgfng%'a}%th acids

r GﬂFdSFﬁﬁﬂa X | @irtosithegladid Oon Kasésl cdifgfd{@ng Qa&ﬁm@ﬁlﬁ@loh§ to

enV|sa%§d for conpounds of the present invention, the

d eraagyethghingéenag arougyi men and schedul i ng of a

conpou

be cargl ?9D§Ztﬁl@t¥@ ﬁlll (ir%ﬁzé?o%gj @ﬁ %(rnlo gqglc%lr% °8.

j udgnent and conS|der|ng the age, weight and condition

of the recipient e rout f adnminj.stration and the

nature and %leé‘fﬂ‘s nghesis $§§5@é‘?‘g¥ E‘g ('IE?'BHO“'H?

accordange with good clinical practigce, gt is

preferreg to admnister the i ant |co un i
cori&hi nr‘eve‘l—wrﬂ—ch—'vwll%b njjgf)* t|v_,(c’>

uc
benef i eff causi n¢t any har m\ul gor \_
untoward si deHre
X = O, NH X =0, NH
XXI VIII

The synthesis described by Scheme 6 begins with a compound of Formula
XXI, which is an amino acid (where X = NH) or a hydroxy acid (where X = O)
with a protected carboxylate terminus. The protecting group is generally a
methyl ester, but other protecting groups such as ethyl, t-butyl, and benzyl esters
may also be used. The Formula XXI compound is coupled with an amine of
Formula XV in a mixed urea or urea isostere reaction, as above, to generate a
Formula VIII compound. This can involve activation of either Compound XXI or
XV with a reagent such as carbonyl diimidazole or p-nitrophenylchloroformate,
giving an intermediate that is activated toward nucleophilic addition, and treating
that intermediate with Compound XXI or XV in the presence of a base, if
necessary.

Imidazole-containing compounds of Formula I can be prepared according

to Scheme 7.
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SYNTHESIS Rd " S| VED ) | Conpounds of the present
i nvention may be synthesized according to the general

W@ elvsoesspr ovi ded bel ow. Vari abl es provi ded i nP¢@s2004/040721
schenmes are defined in accordance with the description
of conpounds of Forrmula (I) in the first asepct of the
i nvention unless otherw se specified. It may al so be
possi ble to use variations of said schemes to prepare

t he conpounds, of tphe present_ inventiaops, said

vari ations d%%"e‘?‘ﬁpb%@tb%s‘%?\foé‘g"%‘ﬂ?hl PNdSe art .

The CONpouR gls of the present invention y be prepared
accordin thSch /S&herre 1. Synth pof Fornul a I
Coanqn,i _RS."’\O RU\SA

11 R3 OOV(}I b)

X = CH,, O, NH X = CHp, O, NH

VIl \ XXII
Sl

R3 R
Ay ey LI A e
RS\S\/\N X N\_@A—E&_j) cl) X A- E&J)
‘R n OHO

X = CHp, O, NH RS RS X = CHj,, O, NH
I XXIV XXIII

The synthesis described by Scheme 7 begins with an ester of Formula
5  VIIL The ester may be reduced directly to an aldehyde of Formula XXIII using
diisobutylaluminum hydride or other appropriate reducing agent. Alternately,
compounds of Formula VIII can be reduced to an alcohol of Formula XXII by
using lithium borohydride or another appropriate reducing agent. Alcohols of
Formula XXII are oxidized to aldehydes of Formula XXIII by treatment with an
10 appropriate oxidant. Such oxidations and reductions are well known to those
skilled in the art. Aldehydes of Formula XXIII are condensed with dicarbonyl
compounds of Formula XXIV in the presence of ammonia to afford N-
unsubstituted imidazoles (R7 = H) of Formula I. These Formula I compounds can
be further derivatized by alkylation with appropriate electrophiles such as alkyl
15  halides or alkyl sulfonates in the presence of a base or aryl halides in the presence
of a base and an appropriate catalyst to give Formula I compounds where R is
not H. In cases where a protecting group is employed on the group R’,
deprotection conditions appropriate to the protecting group and compatible with
the rest of the molecule can be employed to remove it. Such protecting group

20  manipulations are well known to those skilled in the art.
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VIl VI HN A-Ep ) Representative V-Metal: R6 R411 N
/~"Cu*(Li) 4LA"N"Cu * (Li) Rs I! NV Cu(Li) R TB(OH 2 I

WORBB5656580 R 6 N R 741" 47Si (OR) 3 R7 N B( OH) 2p@®B5U32004/040721
/I"B(OH) 2 R NHN R6 RPb Li (aryls or heteroaryls) r-
NrTR7 NR8t / Si( R)3 The synthesis described in
Schene | begins with comercially avail abl e

Imidazole-containing compounds of Formula I can also be prepared

according to Scheme 8.

Scheme 8. Synthesis of Formula I Compounds

0] 0
R® RS
Q Q Q XXIV R7
MeO —_— — _—
XPG XPG | XPG
o) OH 0o Rs\g/ XPG
X=0,NH X =0, NH X =0, NH
XVIII XXV XXVI . x 0, NH

XXVII

|

5 j/kXJ\ /_&: E/‘G R® YKXH
R \g/ X =0, NH &J /_&: EC) \g/

I XXVII

Scheme 8 begins with reduction of a methyl ester of Formula XVIII to an
alcohol of Formula XXV using an appropriate reducing reagent such as lithium
borohydride. The resulting alcohol can then be oxidized to an aldehyde of

10  Formula XXVI by treatment with an appropriate oxidant. In some cases it is
possible to reduce compounds of Formula X VIII directly to compounds of
Formula XX VI by use of diisobutylaluminum hydride or another appropriate
reducing agent. Such oxidations and reductions are well known to those skilled
in the art. The Formula XX VI aldehyde can be condensed with a Formula XXIV

15 dicarbonyl compound to afford an N-unsubstituted (R” = H) imidazole of Formula
XXVIL In some cases, it is desirable to alkylate the imidazole with an
appropriate electrophilic reagent such as alkyl halides or alkyl sulfonates in the
presence of a base, or aryl halides in the presence of a base and an appropriate

catalyst to afford substituted imidazoles of Formula XX VII where R’ is not H.
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or synthesized al dehydes. The three-carbon

honol ogati on and the conjugated doubl e-bond formati on
WOWRM0R/056860 consecuti ve Wttig reactions are wel PEROS204/040721

inthe literature | eading to conpounds of Fornula V.

Sone Fornula V conpoundsare al so commercially

avai | abl e and can be prepared by other literature

rret hods. The group V can be any carbon (C) or nitrogen

al_i_l based nucl eo |Ie that can a d ﬁfg dB %I e bond
%Pfﬂ“?fé‘éé STWRIHAY) §an then bgrema praf C&He EgrHErowp
dsopér tﬁebltfrﬁJa?y Mhine wghé@ﬁenwaqpﬂ%hsg Bhi l es

y “under go desired 1,4-additfon. For carbon
bdelﬁdtenmmi emitidne spproptawm tordeiprotectingarsupsiuv depmpations

| t |l the de 1, 4-addition, |
b ot bRater b i g SHBePPOR A EOEaNA SE Qg “pePlei avith an
5 dg8ideSs HIBhAmPOBid ttférbrééeﬁéw&ibhbsg&lb 'éml 9@&%&%&@%@ to

asynmetric synthesis through chiral is also
k govamat¢ 3 OG;thareYhes X = @sn_nﬁ)gf&lalrearévh@a g aisKarmuda

1999, 10 A7-

o ginapipes o} it i 45 By weefily avpdiotpdreaction. s
Ohbdwe! l% edendte 4 B@@suld Dedrpdida Whdre pfot@ting @Edupx Ylhv&been
aC|ds ich react with amines to afford Formula |

fipedristhe groagiQu2biveare Erpelicdiy FoRSIHABLFRPSORSFAIFY R a
heme 2.
o G AR U o

CH2 Teraddke-00rraifinz, compodirds\df [Rorthulhl eadtynast begfprepared

l\l—agc%%lgé(}/oagéh%}nrées W th bases such as sodi um hydri de

Scheme 9. Synthesis of Formula I Compounds
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HO 'NH, Q i}
XPG RHN . \H\XPG
XPG N |/
O o N-N
sz(i'XNH X =0, NH X =0, NH
XXIX XXX

! R Q
N .
N, W)\ ? N'NW)\XH
\—0 ? "
X =0, NH X =0, NH
I h XXXI

n

15 XV

Scheme 9 begins with the coupling of a carboxylic acid of Formula XIX
to a primary amine to give secondary amides of Formula XXIX using various
amide coupling agents well known in the art. Conversion of Formula XXIX

20  amides to tetrazoles of Formula XXX can be accomplished by treatment with a
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foll owed by addition of esters of Fornula VIII and
heating give [, 2, 4] oxadi azoles of Fornmula |, after

Whe@bsiosgFso Tet r azol e- cont ai ni ng conpounds of FoP@T/US2004/040721
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may be prepared according to Schene 3. Schene 3.
Synthesis of Fornula | Conpounds Q mHO XL N VEI O Mn
X=CH2, 0 NH X=CH2, O, NH VI1l IX HoN X N A-Ep X=CH2, O NH
X X= CH2,0, NH X=CH2 O NH XI ! Esters of Forrmula VIII

can be hydrolyzed to the correspondi ng carboxylic
a SRS AgeR URR AS BRqsEROTERS PRISHSIOTIE A qup_ﬁﬂ{?us

C . . .
CORARROLS 3R B0 AR R ALl Bl e
Fahepraecing\eraipnfiGe caw thehibagembtdd tadiveraicathe ydmgxyl group

T SN R TN IR

A s R g s L

t eterwelbkesvioin the artru RasultifgwrenpouRds ef Egrrja XX XT can be
coupled with an amine of Formula XV in the presence of phosgene or a phosgene
equivalent to generate a urethane (when X = O) or mixed urea (when X = NH) of
Formula I. Compounds of Formula XXXI can also be used in a urea isostere
reaction, as above, to generate Formula I compounds. Where protecting groups
have been utilized on Q, they are removed by conditions which are appropriate to

the protecting group.

Compounds of Formula I may also be prepared according to Scheme 10.

Scheme 10. Synthesis of Formula I Compounds

@
|

Q H @ y Q =S Q
| \ N
HO XXX X W'N\H)\XPG Q W)\XPG
XPG ] —_— \
0 H O w-N
X =0, NH W=CH,N W=CH, N
X X = O, NH X = O, NH
XXXIIT XXXIV

= Q

D
O N L /—Qm_ /‘G) C\ Q
GO F) T
W =CH, N HN  A-E
X=O,t’\lH \—6" &J
XV

W=CH,N
I

X=0,NH
XXXV

Scheme 10 begins with the coupling of a carboxylic acid of Formula XIX
to a compound of Formula XXXII to give secondary amides of Formula XXXTII

using various amide coupling agents well known in the art. The pyridinyl-amide
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treatment with azidotrinmethyltin. Deprotonation of
t hese conpounds with bases such as sodi um hydri de,

wo edososEsh by al kyl ati on with vari ous agents SUuBEIT/ES2004/040721

5

10

15

al kyl halides and al kyl sulfonates gives further
conmpounds of Fornula | that are substituted on the
tetrazole ring. Conpounds of Formula VIIl in which X =
CH2 can be prepared according to Schenme 4. Schene 4.

A era YR e R eSS RSN SRS SRR o
" FSMnifh X RNBYTE. it b dralfhl e SHEH LI pblphoRkAl | abl e

or synt hesi zed al dehy are reacted with
dpemat¢hidrideuny ghosptheraus oxpehlpridsaticealohe bawdbe prgsefice of an

COmREBE R L3R LR Bh e RRRaRh i e

Faimaned tokliVerafaBdIBydrokly 1 GAGuPEVHAN L&) e prémary amine
(when X = NH) by application of deprotection conditions appropriate to the
protecting group. Such deprotections are well known in the art. Compounds of
Formula XXXV are coupled with an amine of Formula XV in the presence of
phosgene or a phosgene equivalent to generate a urethane (when X = O) or mixed
urea (when X = NH) of Formula I. Compounds of Formula XXXV can also be
used in a urea isostere reaction, as above, to generate Formula I compounds.
Where protecting groups have been utilized on Q, they are removed by conditions
which are appropriate to the protecting group and compatible with the rest of the
molecule.

Compounds of Formula I may also be prepared according to Scheme 11.
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wemh/os@suct i ons can result fromtransfer hydregenstonomor2l
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give either a racemate or by use of a stereoselective
catal yst to give either enantioner of Fornula Xl V.

from hydrogen donors such as formc acid or

cycl ohexadi ene, or hydrogenati on usi ng gaseous

hydr ogen, both in the presence of a suitable catalyst.
Am de coupling with am nes of Fornmula XV |eads to
conmpounds of Fornuja VIII using well_ known ani de
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The general synthesis described in Scheme 11 begins with commercially
available or synthesized aldehydes of Formula XXXVI. Conversion of Formula
XXXVI aldehydes to o—aminophosphonates XXX VII and the following Wittig
reactions with other commercially available or synthesized aldehydes of Formula
XII followed by acidic hydrolysis afford ketones of Formula XXX VII
(Tetrahedron Lett. 1998, 39, 1717-1720). The ketones of Formula XXX VIII

can be conveniently reduced to the corresponding alcohols XXXIX. Completion
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Formul a XVI where PG is a protecting group such as
acetyl, benzoyl, benzyl oxycarbonyl,

WO eoos/HBssoxycar bonyl, a trisubstituted silyl, BET/US2004/040721
anot her appropriate protecting group. Conpound XVI
need not be the trinmethyl phosphonoacetate. The net hyl
groups of XVI may be exchanged with ot her al kyl groups
such as ethyl, t-butyl, benzyl groups, or conbinations

t hereof . Such difications are mliar, to,tho Wt h
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Suc reductions can tesult ro ranst er hy&r oge ati1on
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Imidazole-containing compounds of Formula I may also be prepared as

shown in Scheme 12.
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spare other functional groups. Conpounds of Fornul a
VIIl can be prepared according to Schene 6. Schene 6.

wegslssse of Fornula VI Conmpounds MeO MeOv RCT/USMOMbH0721
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O-A% G o X=O,NH Mon X=O NH XXI VIII XV The

synt hesi s descri bed by Schenme 6 begins with a conpound

of Formula XXI, which is an amno acid (where X = NH)

or a hydroxy acid (where X = O with a protected

car boxyl at e rmnus. The protecti roup i

generally a é“glefﬁﬂ %&BWQS‘ENFBFHE&%eB?‘QSPP% gr oups

sucrhgas ethyl, t-butygl, and benzyl esters nmay al so be

copound is coupR? wht h an
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Compouidv XXI or XV wi t KLV reagent such as carlmnyp

di i m dazol e or p-nitrophenyl chl orof ormate, |qgi vi\>ﬁ§{( an

internediate that is activated toward nucl elopﬁﬁel i &°

addition, and freating that internediate w th Baipound

XXI or XV in presence of a base, if esgary.

I m dazol e-con% coapounds of Fornuga Il cal A

pr epar ed Rec§oridi ng t 8 'SCheme—7—Schems-¢. ° y Nt heQi's” of
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The synthesis begins with succinyl monoesters XIV from Scheme 4. The
free carboxyl group can be protected with various blocking groups (PG) such as
tert-butyl, using methods well known in the art, to give diesters XLIV. The
methyl ester can be selectively hydrolyzed using mild basic conditions and the
resulting carboxyl group reduced to the corresponding aldehydes XLV. This can
be accomplished either by direct reduction of the ester using a selective hydride
source such as diisobutylaluminum hydride or by reduction of the carboxyl group
first to the corresponding alcohol, through an activated ester, and then oxidation
to the aldehyde using, for example, Dess-Martin protocols. There are numerous
alternative methods for these transformations well known to those skilled in the
art. Aldehydes XLV can be converted to substituted or unsubstituted imidazoles

of Formula XL VI by heating with glyoxal or other suitable dicarbonyl
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VII1. The ester may be reduced directly to an al dehyde
of Forrmula XXl Il using diisobutylalum num hydride or
ot her appropriate reducing agent. Alternately,
conmpounds of Fornula VIII can be reduced to an al cohol

f F I Il b i lithiu drid
o RPRRIds 3p Fas 2 KatS it by RS BHBF Ereggnce of
Fommdn: i#08 dol @ forRXd Gl opaflictsBv3hO&iM qg 8i09f1neg W%@ihﬁd%ﬁl

by treatment wth an appropriate oxidant. Suc

oxingatn bnfirthadfunedlerclizahisy akelatien df deonirihe nitropersagoms with
skill in the. art. Alde s .qf .Fornmula XXI11|. are

o Al ot bR suh AT AL SO i et Rafnth b5 pe-
t Recles SR Sobveat ¢ NisabbRufi efi etV RS MIE t REMbRA of the

I m dazoles (R7 = of Formula |. These Formula |
cestpraungstieggrobe (F@r andeaymide eoupding Bives bpidarplgicantagung

W [ OPEI | ectrophil es such as al kyl halides
oF(t)Ig i@rﬁsggﬁ%ﬁ}ug?gs in the presence of a base or aryl
hal i de€oipotiid diTFesanac Vi whehaXe- MH( arhwa@pRI[s h@i®matic
catalyst to give Formula | conpounds where R7 is not
Hring,fap alsgberenagedas shoy e it SegMsr up i s enpl oyed on

the group R3, deprotection conditions appropriate to

the protecting group and conpatible with
Scheme 13. Synthesis of Formula XVII Compounds where X = NH

3
Rx X o
MeO XLIX_ I
e W‘JLN—PG — MeOm):N'PG
o H o H
XLVIII XVII

Scheme 13 starts with an N-protected aminoacrylate of Formula XLVIII
that can be coupled to a compound of Formula XLIX comprising an aromatic ring
to which is attached a leaving group such as iodine or bromine in the presence of
a transition metal catalyst such as palladium (II) acetate in a non-reactive solvent

with or without heating.

Preparation of Intermediates and Examples

GENERAL
'H- and '*C-NMR spectra were run on a Bruker 500 or 300 MHz
instrument and chemical shifts were reported in ppm (8) with reference to
tetramethylsilane (8 = 0.0). All evaporations were carried out under reduced
pressure. Unless otherwise stated, LC/MS analyses were carried out on a

Shimadzu instrument using a YMC C18 column (3 x 50 mm) employing a 2 min
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the rest of the nolecule can be enployed to renove it.
Such protecting group mani pul ations are well known to
wo bh@seseskl | | ed in the art.| m dazol e- cont ai ni ngPCT/US2004/040721
conmpounds of Fornmula | can al so be prepared according
to Schenme 8. Schene 8. Synthesis of Fornula I
Conpounds O OR5 R6 Q Q Q xxiv MeO R7 Q XPG XPG XPG "
NORS Y XXIPOHO G X = ONH X =ONH X=-- Ov O / , NI
NNHPH vy N XV | otl(??OXXV XKXXWI | X= NH (I)rILBZ\/Igar?d %or

R n@rrg]radient of 0 0% solvent B in A in a 3'min run.
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.

tert-Butyl 2-fluorophenylcarbamate

e

F
To a solution of di-fert-butyldicarbonate (45.2 g, 207 mmol, 1.0 equiv) in
tetrahydrofuran (210 mL) at room temperature was added 2-fluoroaniline (20.0

10 mlL, 207 mmol). The reaction was heated to reflux and held there for 6h. It was

cooled, concentrated, dissolved in pentane, washed with 5% citric acid, then 1 M
potassium bisulfate (2x), then water, then 20% potassium hydroxide, then brine,
dried over magnesium sulfate, and concentrated to give 48.0 g (quant) as an

amber oil which was used without purification. 'H-NMR (CDCl3, 500 MHz) &

15  1.52(s, 9H), 6.68 (bs, 1H), 6.85-7.20 (m, 3H), 8.07 (dd, J=8.1, 8.1, 1H). Mass

spec.: 234.18 (MNa)*,

2-(tert-Butoxycarbonylamino)-3-fluoro-benzoic acid
CO,H

Corw

20 To a solution of rert-butyl 2-fluorophenylcarbamate (44.0 g, 208 mmol) in

25

tetrahydrofuran (660 mL) at -78°C was added tert-butyllithium in pentane (1.7 M,
306 mL, 2.5 equiv) drop wise. After addition was complete, the reaction was
stirred at -78°C for 30 min. The solution was allowed to gradually reach -20°C
before being recooled to -78°C and transferred via canula to a slurry of carbon
dioxide (excess) and tetrahydrofuran (500 mL). The solution was allowed to
slowly warm to room temperature. The reaction mixture was concentrated to

remove most of the tetrahydrofuran, and poured into a sep funnel containing
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begins with reduction of a nethyl ester of Fornula
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appropriate reduci ng reagent such as lithium
borohydri de. The resulting al cohol can then be
oxi di zed to an al dehyde of Fornula XXVI by treatnent
with an appropriate oxidant In some cases it is
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digi@QRsthy |e@ﬂéﬂ%fé@'ﬁ1 xdirhsiaherea@wraerscaaar optid Rfuous was
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d h d d
CIRES) DU ARG B M R p B Al ) £ GL L Uiy vhich

Hivak pé lifdGforr AbMeliRneROgive 370 $SOQU%) @a s €sint yellowSsolid.
desirable to al kylate the imdazole with an

appNoYR; (ﬂmlaI@QtMthﬁ 1i50 (. 9ahem S Shsc hHAST. B dddd, J=7.9, 7.9,

ot a7 1 el R iy 2201/ AT By RS e

appg.op(Malag. catal yst to afford substituted im dazoles
of Formul a XXVPwhere R7 is not H The protecting group
(PG can then be renoved to |iberate the hydroxyl

9”’“?{» vl l-Be@yééB 349 1b4PBio F"té”fﬁlo(r lxarB FQ

by appl ection con i ons oprra
to the protecting grgh@chodem@&cti ons are wel |
unds

known in the art. of| FofrruIFa XXVIII are

coupled with an

To a solution of 2-(tert-butoxycarbonylamino)-3-fluoro-benzoic acid
(37.1 g, 145 mmol), 4-amino-1-benzylpiperidine (35.6 mL, 1.20 equiv.), 1-
hydroxybenzotriazole (21.6 g, 1.1 equiv), and triethylamine (44.1 g, 3.0 equiv.)
in ethyl acetate (450 mL) was added 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (30.7 g, 1.1 equiv) in one portion. Initially,
everything went into solution, but a precipitate formed very rapidly. The reaction
was fitted with a reflux condenser and heated at reflux for 5 h. The reaction was
diluted with ethyl acetate, washed with water (2x), then 1N sodium hydroxide
(2x), then brine, dried over magnesium sulfate, and concentrated to give 67.0 g
(quant) as a white solid which was used without purification. 'H-NMR (CDCl,
500 MHz) 6 1.48 (s, 9H), 1.55 (m, 2H), 1.99 (bd, J=11.0, 2H), 2.17 (dd, J=11.0,
11.0, 2H), 2.84 (bd, J=11.3, 2H), 3.51 (s, 2H), 3.94 (m, 1H), 6.13 (bd, J=7.6,
1H), 7.10-7.28 (m, 4H), 7.31 (m, 4H), 7.59 (s, 1H). Mass spec.: 428.41 (MH)".
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am ne of Fornmula XV in the presence of phosgene or a
phosgene equi val ent to generate a urethane (when X =

w@oos36ssxed urea (when X = NH) of Formula |. BEorpswndeto721
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of Formula XXVII1 can also be used in a urea isostere
reacti on, as above, to generate a Formula | conpound.
Where protecting groups have been utilized on the
group Q they are renoved by conditions appropriate to

the protectin roup. and conpatible with the rest of
the nol ec ‘én%ﬁgf\gézwnéy’@mléi‘h‘ilﬁb'%m}‘b@ﬁ?ﬁ‘l@n’é ©

Formula | may also be prepared according to Schenme 9.

Scheme 9. Synthes I a p Cogpounds HO X R NH2
v ’
o

Q
QH? "VAXPQ _ i @ Lx PG ozl};-N X "JL NH X=0
NH X=0 NH xXi X XXX ~ N NNNnV J-~L

- G . N NX=ONHHNAEp J X nvJAr XX XV
Scherme 9 begins with the coupling of a carboxylic acid

of Fornula XX
To a solution of tert-butyl 2-(1-benzylpiperidin-4-ylcarbamoyl)-6-

fluorophenylcarbamate (67.0 g, 157 mmol) in dichloromethane (700 mL) at 0°C
was added trifluoroacetic acid (100 mL). The ice bath was removed and the
reaction stirred at room temperature overnight. The reaction was concentrated
and partitioned between ethyl acetate and saturated sodium bicarbonate. The
aqueous portion was extracted with ethyl acetate (2x), which were washed with
water (3x), then brine, dried over magnesium sulfate, and concentrated to give
47.6 g (93%) as a white solid which was used without purification. Mass spec.:

328.33 (MH)".

N-(2-Amino-3-fluorobenzyl)-1-benzylpiperidin-4-amine
F
N
N /\©/

To a refluxing suspension of lithium aluminum hydride (16.1 g, 424
mmol, 3.50 equiv) in dioxane (800 mL) was added a solution of 2-amino-N-(1-
benzylpiperidin-4-yl)-3-fluorobenzamide (39.7 g, 121 mmol) in dioxane (250
mL) at such a rate that gas evolution was limited to a safe flow. Upon completion
of the addition, the resulting suspension was heated at reflux for 4 h. The
reaction was cooled to 0°C, and quenched by the cautious addition of 20%
potassium hydroxide. Upon formation of a white, filterable precipitate, the solid
was filtered through a course glass sintered funnel, and the eluent concentrated to
give 36.3 g (96%) as a light yellow oil which was used without purification.

Mass spec.: 314.29 (MH)".
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to a primary amne to give secondary am des of Fornul a
XXI X usi ng various am de coupling agents well known in
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tetrazol es of Fornula XXX can be acconplished by
treatment with adehydrating agent such as phosphorous
pent achl ori de or phosphorous oxychl oride foll owed by
treatment with an azi de source such as tributyltin

o 11 Bl A RRgta o et F-ahoat oy s (FRne

primary am ne (when X = NH) by appli ation of
deprotection conditions approgriaie o the protecting
group. Such deprotections are in the art.

Resul ti ng conpounds of Fornul a I be coupl ed
with an am ne of F a Nt présence of
phosgene or a phos eqey valent to generate a

uret hane (when X = or”m Xed urea (when X = NH) of
Formula |I. Conmpounds of Formula XXXI can al so be used

N a urea soRRivhr &- (rzeaaﬁﬁab@nﬂu@tabaﬁwa -béreylpareidai- amine
Formul a | cogBounds Where protecting groups have been

uti6-3 geld 6 ip krsgahydrefyr: anlb»até@qm teRHUIEHY spdded

. | t
2LoGRARLELR 08 TIe 1BLOLRTH B AP TERRANA A Slined
S&thenm t&ﬁipetﬁyrné foe SiIs hedtedatrmafllia fdr 3001‘11noamﬂ®n@arftf‘dtéd—l The .

VTV X=
Nr_qsultmg soth\{;vas ghssolvecf“m IVYEc(Ii'é'thyl ether/ethlyl acetate, washe'c_l| W1th water

(3x), then brine, dried over magnesium sulfate, and concentrated to give the crude
product as a wet, yellow solid. The solid was triturated with diethyl ether and
filtered to give 30.0 g (76%) as a white powder. "H-NMR (CDCl3, 500 MHz) 6
1.68 (m, 2H), 1.86 (dddd, J=11.9, 11.9, 11.9, 3.4, 2H), 2.14 (dd, J=11.6, 10.1,
2H), 2.98 (d, J=11.6, 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, 1H), 7.21-7.34 (m, SH). Mass spec.: 340.30
(MH)".

8-Fluoro-3,4-dihydro-3-(piperidin-4-yl)quinazolin-2(1H)-one

o, ¥ I
| O@@

A 250 mL flask was charged with 3-(1-benzylpiperidin-4-yl)-8-fluoro-
3,4-dihydroquinazolin-2(1H)-one (1.40 g, 4.12 mmol) and methanol (25.0 mL).
The suspension was heated with a heat gun to aid in dissolution. The flask was
flushed with nitrogen, treated with palladium on charcoal (141 mg, 0.032 equiv),
flushed with nitrogen, then hydrogen, and vigorously stirred under an atmosphere
of hydrogen overnight. The reaction was flushed with nitrogen, filtered through

celite, and concentrated to give 0.99 g (97%) as a white solid which was used
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Formul a XXXI P using various am de coupling agents well
known in the art. The pyridinyl-am deof Fornul a
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het erocyc| es of Formula XXXI'V by use of a dehydratin
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MBI S 3 8 210,073 06, A7 EOR A 5, 05

p(at BaY. i Mgssgipet 2P (MHN™.t hen be renpved to |iberate
the hydroxyl group (when X = O or the primary am ne
(when X = NH) by application of deprotection

conditions ap %Q‘m’i?‘f‘?ifﬁﬁ%?}ﬁﬁ?'ﬁf‘%ﬁ% lj)LﬁQl %gﬁ)déo . Such

deprotections are we e art’ npounds of
Formul a XXXV are coupl ed Wi th an am ne of Formula XV
in the presence of phosg gOr a phosgene equi val ent
to generate a urethane (when X = O or m xed urea
(when X = NH) of Fornmnula I.Nennpounds of Formul a XXXV
can also be used in a urea isgstere reaction, as
above, to generate Fornula pounds.

Br

4-Bromo-2,6-dimethylaniline (20.00 g, 100 mmol) was ground to a
powder with a mortar and pestle and then suspended in 24% hydrochloric acid
(41 mL). The stirred mixture was cooled to -20°C and treated with sodium nitrite
(7.24 g, 1.05 equiv) in water (16 mL), dropwise over 40 min while the
temperature was maintained below -5°C. After a further 30 min at -5°C to -20°C,
the mixture was buffered to ca. pH 5 with solid sodium acetate. This mixture
(kept at ca. -10°C) was added in portions to a stirred solution of t-butyl thiol (11.3
mL, 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 (CDCls, 500 MHz) & 1.58 (9H, s), 1.99 (6H, s),
7.21 (2H, s). Mass spec.: 303.05 (MH)".
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nol ecul e. Conpounds of Formula | nmay al so be prepared
according to Schenme 11. Schene 11. Synthesis of Fornula
| Conmpounds R3 R3 9. oph V. CHO VWY KOPh R3 V1
NHPh - V O XXXVI NHPh CHO XXXVI1 XlIi XXXVPI R3s H1 v
NV NH2 V OH XLI XLXXXIXHN%E R3 XV R3 1
NANH A m - E/p GL V XOPro-AApet E’%‘ZO

HN— Q

Br

Into a flame-dried round bottom flask, 4—bromo—2,6-dimethylpheny1diazo?
t-butyl sulfide (12.50 g, 41.5 mmol) and potassium t-butoxide (46.56 g, 10 equiv)
were combined. A stir bar was added and the mixture placed under nitrogen. To
this was added dry dimethylsulfoxide (120 mL). The mixture was stirred
vigorously overnight at to room temperature. The reaction mixture was then
carefully poured into a mixture of crushed ice (400 mL) and 10% hydrochloric
acid (200 mL). The resulting suspension was left to stand at 4°C overnight and
the solid was collected by filtration and washed with water. The crude solid was
dissolved in 5:1 methylene chloride/methanol and the solution dried over
magnesium sulfate and evaporated to give the product as an off-white solid (7.60
g, 87%). 'H-NMR (CDCly/CD;0D, 500 MHz) & 2.51 (3H, s), 7.22 (1H, s), 7.69
(1H, s), 7.94 (1H, s). Mass spec.: 211.03 (MH)".

7-methylindazole-5-carboxaldehyde
HN—N
\

H ~O

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
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144¢ th]eﬁ%g%lled-{ ?ﬁce d@a?@fuﬁ& e dWidh 1 chclﬁfi‘x”% ?ﬁ? (60 mL).

convenl en e CorreSpO ng a
X)Qﬁle)(a &0 ﬁﬁhlﬁ‘es @dillﬁtf sddiem $yoatboasiesvasfaddat wibasify the mixture to

gpounds w th = O can be achi eved throu ormati on
R0 B Y vl P s B Apos ST BRIt

eﬁl £ &l iYd c il gsic hRhdeOWREL B¥racRl Wlih@SM srothum
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Fornu a e ot her hand, al cohols of
Faydrogen s0diiex3callSanbd 'Bhae conhired &pheOws ;pihs%ailfftrm\xcaebedx&lth

BB IR SR RSk DS s LA R

ah{@odRle 2ThE &Sulink sWtPetliof AAs BRirddd NRK e@9NNMRFLED + 050
mL). The combined organic phases were washed with brine, dried (magnesium
sulfate) and evaporated to give the product as a light-tan solid (3.01 g, 65%). 'H-
NMR (CDCl;, 500 MHz) § 2.63 (3H, s), 7.73 (1H, s), 8.12 (1H, s), 8.25 (1H, s),
10.03 (1H, s). Mass spec.: 161.06 (MH)".

5-(2-methoxy-vinyl)-7-methyl-1H-indazole
o
~
N

N
H
Methoxymethyl triphenylphosphonium chloride (2.74 g, 8 mmol, 2.0

equiv.) and potassium tert-butoxide (1.35 g, 12 mmol, 3.0 equiv.) were weighed
into a 250-mL oven-dried flask. Tetrahydrofuran (15 mL) was slowly introduced
via syringe under nitrogen. After the resulting red solution was stirred at room
temperature for 10 min, 7-methylindazole aldehyde (641 mg, 1.0 equiv.) was
added in one portion. LCMS indicated that the reaction was complete within 1 h.
The reaction was quenched with water and the mixture was then diluted with
ethyl acetate. The layers were separated and the organic layer was washed with
brine, dried over sodium sulfate and concentrated in vacuo to give a tan oil. The
crude product was purified by flash column chromatography on silica gel (1:1
hexane/ethyl acetate) to afford the desired product as an off-white solid (710 mg,
94%). MS (ESI) [M + H]* = 189; "H NMR indicated a mixture of isomers
(trans/cis ~ 3:1). Trans isomer: 'H-NMR (400 MHz, CDCls) 6 12.3 (br., 1H), 8.13
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conpounds of Fornmula I with X = NH through activation
W th carbonyl diimdazole or simlar activating

be converted to esters of Formula XLII using Wttig
condi tions. Reduction of the double bond affords
conpounds of Fornula VI. Hydrolysis of Formula VI
esters leads to carboxylic acids of Forrmula VII which

o At B Bo T e Saatacl 8 s Hop o Seolipr ot

agent S0, BHK,W%S!@H.he art. Furthernore, Fornula I
conmpounds can be further expanded to other Formula |

conmpounds if the al dehydes of Formula XXXVI contain

sui tabl e functi gnal ps.th an | fied using
general synt het&gm%g{iglgém%@aﬁ'y’ ﬁacte%zdeg? %ﬁ

| m dazol e- cont ai ni ng conpo S Pormul a | may al so
be prepared as shown i R”S

Synt hesi sof Fornul al Coh
Ove Ove XLV XIV XLIV PHR6 R5 XXIV

To a solution of 5-(2-methoxy-vinyl)-7-methyl-1H-indazole (365 mg,
1.94 mmol, 1.0 equiv.) in tetrahydrofuran (8 mL) was added 60% perchloric acid
(0.63 mL, 3 equiv) in one portion under nitrogen. After 2 h, more perchloric acid
(0.63 mL) was added. After 4 h, LCMS indicated that no starting material was
present. The reaction mixture was diluted with water and ethyl acetate. The
layers were separated and the organic layer was washed with water (3 x). The
organic layer was separated, dried over sodium sulfate and concentrated in vacuo
to give an off-white solid. The crude material was carried on without further

purification. MS (ESD) [M + H]" = 175.

4-(7-methyl-1H-indazol-5-yl)-but-2-enoic acid tert-butyl ester

_~__O
N, I
N o)
H

Tetrahydrofuran (8 mL) was added to a flask containing (7-methyl-1H-
indazol-5-yl)-acetaldehyde (1.94 mmol, 1.0 equiv) and (tert-butoxycarbonyl-
methylene)triphenylphosphorane (1.46 g, 3.88 mmol, 2.0 equiv) at room
temperature under nitrogen. The resulting yellow solution was stirred overnight
(15 h). LCMS indicated completion. The mixture was partitioned between water
and ethyl acetate. The organic layer was separated and washed with brine, dried
over sodium sulfate and concentrated in vacuo. The residue was purified by flash
column chromatography to afford the desired product as a yellow oil (272 mg,
51.5% for two steps). MS (ESI) [M + H]" = 273; 'H NMR (400 MHz, CDCl3) &
12.3 (br., 1H), 8.06 (s, 1H), 7.36 (s, 1H), 7.04 (m, 1H), 6.96 (s, 1H), 5.74 (dd, J =
15.6 and 1.6 Hz, 1H), 3.54 (d, J = 6.8 Hz, 2H), 2.57 (s, 3H), 1.47 (s, 9H).
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car boxyl group can be protected with various bl ocking
groups (PG such as tert-butyl, using nethods well
known in the art, to give diesters XLIV. The nethyl
ester can be selectively hydrolyzed using mld basic

condj tjon the resulting carb | .group reduced to
C B Pt E i ng e ety TR S Ry g Bt BT Eer
acconpl i shed either by direct @Hi%n of the ester

usi ng a sel ective @

To a solution of 2-bromopyridine (281.4 mg, 1.781 mmol, 6.4 equiv.) in

anhydrous ether (1 mL) at =70 °C in an oven-dried flask was added n-
butyllithium (2.5 M, 0.713 mL, 1.781 mmol, 6.4 equiv), dropwise under nitrogen.
The resulting deep-red solution was stirred for 5 min before being used in the
next step.

To a 50-mL oven-dried flask was added di-n-butylsulfide (261 mg, 1.781
mmol, 6.4 equiv) and cuprous iodide (170 mg, 0.891 mmol, 3.2 equiv) under
nitrogen. Anhydrous ether (1 mL) was added and the suspension was cooled to
0°C before the solution of 2-pyridinyl lithium was added via canuula. A
yellowish brown precipitate was formed. After stirring at O °C for 15 min, the
cooling bath was removed and 4-(7-methyl-1H-indazol-5-yl)-but-2-enoic acid
tert-butyl ester (75.8 mg, 0.278 mmol, 1.0 equiv) in anhydrous ether (1 mL) was
added via syringe. The dark solution was stirred at room temperature for 40 min.
LCMS indicated the formation of the desired product. The reaction mixture was
then partitioned between an aqueous ammonium hydroxide/ammonium chloride
solution and ethyl acetate (upon shaking, the solids gradually dissolved to a blue
aqueous solution). The layers were separated and the organic layer was washed
with water, brine, dried over sodium sulfate and concentrated in vacuo to an oil.
Careful flash column chromatography (5% methanol in methylene chloride)
afforded the desired product (10.4 mg, 11%) which was carried on without farther
purification. MS (ESI) 352 (M H)", 296 (M-'Bu)".

(#+)-4-(7-methyl-1H-indazol-5-yl)-3-pyridin-2-yl-butyric acid
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source such as diisobutyl al um num hydri de or by
reduction of the carboxyl group first to the

t hrough an activated eRCPUS20a4040721
then oxidation to the al dehyde using, for exanple,

Dess-Martin protocols. There are nunerous alternative
met hods for these transformations well known to those
skilled in the art. Al dehydes XLV can be converted to

g
IR 6 Bes: A T SRl P B Kiforide in

e in the presence’of ammoni'a in a polar;
ndivxanc{dedpOiBImk). Thk vespensorc vaastircidot aemen téphgerature overnight
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presence of a base i'n a nonnucleophilic solvent to
ghgan cpncsnbisied tudrydesteThemssidve waxeayripd orsiibont fughett he
ester protecty and am de coupling gives
iﬁ$%%9%?%ﬁ%Bﬁﬂggﬁ?hgggéﬁgg%hds of Formula |I. Conpounds
of Forrmula XVII where X = NH, and where R3 is an
aromatic ring, can also be prepared as shown in Schene
13. Scheme 13. Synt hesi sEXAMBLERA a xvi1 Conpounds

Sy b R b a4
XLVIT yl}-3,4-dihydro-1H-quinazolin-2-one
H

To a solution of 4-(7-methyl-1H-indazol-5-yl)-3-pyridin-2-yl-butyric acid
(white solid, 0.028 mmol) in methylene chloride (2 mL) was added 3,4-dihydro-
3-(4-piperidinyl-2(1H)-quinazolinone (7.2 mg, 0.031 mmol, 1.1 equiv).
Triethylamine (30 pL) was added followed by 3-(diethoxyphosphoryloxy)-1,2,3-
benzotriain-4(3H)-one (DEPBT, 9.4 mg, 0.031 mmol 1.1 equiv). The resulting
yellow solution was stirred at room temperature for 1h and LCMS. A further 1
equivalent of the amine and DEPBT were added. After stirring for another 4 h,
LCMS indicated complete conversion. The reaction mixture was diluted with
ethyl acetate and quenched with 0.5 N sodium hydroxide. The layers were
separated and the organic layer was washed with brine, dried over sodium sulfate
and concentrated in vacuo. The residue was purified by flash column
chromatography (10% methanol in methylene chloride) to afford the desired
product (9.0 mg, 62% for two steps) as a glassy solid. MS (ESI) [M + H]" =509,
'H-NMR (400 MHz, CDCl3) § 11.5 (br., 1H), 8.61 — 8.52 (m, 1H), 7.93 (d,J =
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presence of a transition netal catalyst such as

pal l adium (11) acetate in a non-reactive solvent with

or without heating. Preparation of I|Internedi ates and
Exanpl es GENERAL 1H and 13C- NMR spectra vvere run on a
Bruker 5 OO MHz i nstrument an ch m' shift
wérdeH.d r? g%l rr”gp(ﬁ‘i‘nl(l'@)6\%)l(‘ﬁ pld} 3&%&5‘ £4-6 Hz, Th), 472 -
t 9lerafe ) £4d 2n98((th, 3 i4g 1), oM ﬁtlj Wlﬁ V‘@b@(m 1H),
carried out under reo’Iuc d $sufe. 1 es$ ot herw se
sBe&Oe{{} 6@@(11\/31)@13@!%—5&80 fmrzﬁ-l): ar7|2|—eZi4@(m 1), 2.4SHdndd A8

u C18 colum (3 x 50 mm
%é@m% g4$n%ﬁ‘t ar gradient of 0% tol 00% sol vent
Bin Aina 3 mnrun. For LM and for Shinmadzu
Preparative HPLC system Sol vent A-was: 10%
met harfe(7FMetydHeindgrol-% xlmethyleoe benseinicacad il anethylgster
sol vent B was 90% net hanol / 10% vvaterd,_p 1%
trifluoroacetic acid g Ovctlehgct or set at 220 nm
tert-Butyl 2-fluoropien atep \ N-HBoc F To a
sol ution of d|-terr-bb|ty boaaHe (45.2 g, 207
mol, 1.0 equivVv) |n t8tra ydrofuran (210 nl) at room
terrper tur

" ol o G heatBle ML 26 it D an

t IEBE4 divasiclestet (d1maﬁlytmbmdte) (BT /bt 2AS eﬁinokj i sbhtare (20

i n_pentane, washed with 5%citric acid, then 1M
mL) was added potassium ¢-butoxide (0.4036 g, 3.60 mmol) The reaction

mixture was heated at 50°C for 2h under nitrogen. After a further 16h at room
temperature, the solvent was removed in vacuo and the residue was taken up in
water (100 mL) and extracted with ethyl acetate (3 x 50 mL). The aqueous layer
was acidified with 1N hydrochloric acid to pH 3 ~ 4 and extracted with ethyl
acetate (3 x 50 mL). The combined ethyl acetate solution was dried and
concentrated in vacuo to give the crude product as a yellow solid (99%, cis/trans
isomer approximately 40:60). The crude mixture was carried to next step without

further purification. Mass spec.: 275 (MH)".

(2)-2-(7-Methyl-1H-indazol-5-ylmethyl)-succinic acid 1-methyl ester
OH

o)
N 0~ "OCH;4

A suspension of 2-(7-methyl-1H-indazol-5-ylmethylene)-succinic acid 1-
methyl ester (0.4440 g, 1.62 mmol) and 10% palladized charcoal (0.04 g) in ethyl
acetate (15 mL) and methanol (5 mL) was hydrogenated in a Parr apparatus
overnight at 50 psi. The reaction mixture was filtered through a pad of celite and
the filtrate evaporated to give the desired product as a yellow solid (100%).
Mass spec.: 277 (MH)".
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2-(tevt- Butoxycarbon am no) - 3-fl uor 0- benzoi c
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tert-butyllithiumin pentane (1. 7064, 306 nL, 2.5
equiv) drop wi se. After was conplete, the
reaction was stirred g ] m n. The sol ution
bef ore bei ng

(500 nL). The solution was allpwed to slowy warmto
roomtenperature. The rea S Xt ure was
concentrated to renove nons t hee tetrahydrofuran,
and poured into a sep funne n(g#ningmater and

diethyl ether. The | ayers wereysearated, and the
aqueous extracted with diethyl ether twice nore. The

et her ed solyEmeofd2-€Carethsd 1 Hindazndthedmethydlssugeingi 4cid i methyl

Wi t.h tr| Cld mnth di I her

(5 MBI R, RS B B

apehzoang e uvalipsdidite @988, 10.88hnmod) dndwisl lachind (0099 g,
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mmol). The mixture was stirred overnight and then washed with water (3 x 5
mL). The organic layer was dried, and concentrated in vacuo. The residue was
purified by flash chromatography on silica gel, eluting with 0-10% 2M ammonia
in methanol/methylene chloride, to afford the desired product (53%). LC/MS:
tr=1.40 min, 477.28 (MH)",

Similarly prepared:
(2)-2-(7-Methyl-1H-indazol-5-ylmethyl)-4-o0x0-4-[4-(2-0x0-1,4-dihydro-2H
quinazolin-3-yl)-piperidin-1-yl]-butyric acid methyl ester

| oY

N o

‘N 07 SOCH,
H

'H-NMR (400 MHz, CDCl3) & 8.02 (1H, s), 7.98(1H, m), 7,90 (1H, m),
7.35 - 6.89 (4H, m), 6.72 (1H, m), 4.71(1H, m), 4.57(1H, m), 4.27 (1H, s), 4.22
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4.9, IH), 7.33 (dd, 7=9.5, 9.2, IH, 7.79 (d, 7=7.9,
IH), 7.94 (s, IH. Mss spec: 278.21 (M\a) +.

2- (1 -benzyl pi peri di n-4-yl car banoyl ) - 6-fl uor ophenyl carb

amate BnN O NHBoc H To a sol ution of

2-(felt-butoxycarbonyl am no)-3-fl uoro-benzoic acid

(37 1 g, 145 nnDI) 4- am no- I-benzylpiperidine (35.6
1.20 equiv.) dr oxybenzotri azol e

1- h 1.1
equ;lup) 3521t o, AyiSaAtne)q aomfg 38 g 8 H. ),
| d
2 LR P A8 PN B b lessansg: 4002

hysaipthl oride (30.7 g, 1.1 equiv) in one portion.
Initially, everything went into solution, but a
precipitate formed very EXAMPLE 2I'he reaction was

fit X

forCES A {82 SRRMERaRts P Degkath 3 IR
washed wbutyryBipiperidini4- yl}kﬁgﬁdihydwodithuhmdolm-fzdme( 2X) ,
then brine, dried over magnesium sul fgte, and
concentrated to give 67.0 g (quantg_af_a ite solid
whi ch was used wi thout purificationy 1 (CDCl 3,

500 MHz) d 1.48 (s, 9H), 1.55 (bd,
7=11.0, 2H), 2.17 (dd, 7=11.0, @@2, 2H), 2.84 (bd,
7=11.3, 2H), 3. , N IH, 6.13 (bd,

7=7.6, |H), 7.640-] 7.31 (m 4H), 7.59 (s,

I H. Mass spec: N2
(MH) +. 2- Ami no- LA (| nzpkpi peridin-4-yl)-3-fluorobenz

To a solution of N-hydroxy-2-phenyl-acetamidine (0.27 mmol, 3 equiv,
this and the other amidine intermediates of the present invention were prepared as
described in J. Med. Chem. 1993, 1529-1538) in anhydrous tetrahydrofuran (4
mL) was added sodium hydride (0.27 mmol, 3 equiv) under nitrogen. The
mixture was heated at 65°C for 30 min before addition of a solution of (z)-2-(7-
methyl-1H-indazol-5-ylmethyl)-4-0x0-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-
yD)-piperidin-1-yl]-butyric acid methyl ester (0.09 mmol, 1 equiv) in
tetrahydrofuran (3 mL). The reaction mixture was heated at 65°C overnight.
Tetrahydrofuran was removed in vacuo and the reaction mixture was taken up in
methylene chloride, washed with water (3 x 4 mL), dried over sodium sulfate and
concentrated. Flash chromatography on silica gel using methanol/methylene
chloride from O to 10% gave an impure product. The final product was obtained
by preparative HPLC in 27% yield. LC/MS: tg=1.60 min, 590 (MH)". 'H-NMR
(400 MHz, CD;0D) 6 7.92 (1H, s), 6.90-7.25 (10H, m), 6.74 (1H, d, J=8.00Hz),
4.32-4.57(2H, m), 4.24-4.29 (2H, m), 3.79-4.06 (5H, m), 2.79-3.31 (5H, m), 2.57
(1H, m), 2.44 (3H, s), 1.50-1.82 (4H, m).
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was renoved and the reaction stirred at room

and partitioned between ethyl acetate and saturated
sodi um bi carbonate. The aqueous portion was extracted

wth ethyl acetate (2x), which were washed with water
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concentrated to give 47. as a white solid
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( 'VH) + /&n% -3-(1; 4;4 -(7- Meth 1-1H- mdazol 5 y1)-3-(3-piperidin-1-ylmethyl-
i uoro enzyl)-1-benzyl pi peri di n-4-am he

Tc{laz,éﬂeiadlamig? ﬁhdapémzl]mpejﬁdm4-m}tﬁa4-dﬁhudrmlrﬂ-lqyma2dml -2-
(16.1 g, 424 mol, 3.50 eqU|v i n di oxane (800 nL) was
added a sol ution of 2- ani noFv- (1 benzyl pi peri di n-
4-yl)-3-fluorobenzam de (39.7 g, 121 Hm)l) i n di oxane

(250 nL) at such a rate that gas -~ was |imted
to a safe flow Upon conpl etion of :}p ion, the
0

resul ti ng suspensi on was heate r 4 h. The
reacti on was cooled to Q0C__ an q enched by the
cautious additi 0% pot@Ssidm hydr oxi de. Upon
e filerable precipitate, the
[ hr o?Jg\hNa course glass sintered

ent entrated to give 36.3 ¢
(96%9 as a light yellow oil) which was used wi t hout

purification. Mass spec:,3d4.29
(WH) +. 3- (1- Benzyl pi peri di n-A-yl)-8-fl uoro- 3, 4-di hydr oq
ui nazolin-2(1H)-one To a I uti on of

Eab L eGSR Pl s M P e

teMlBIe)Tature was added carbonyl d| i m dazole (20.7 g,

1.10 equiv) in one portion. The reaction was stirred

EXAMPLE 4
(£)-3-{1-[4-(7-Methyl-1H-indazol-5-yl)-3-(3-phenyl-[1,2,4]oxadiazol-5-yl)-
butyryl]-piperidin-4-yl}-3,4-dihydro-1H-quinazolin-2-one

Prepared as described above for Example 2. LC/MS: tg = 1.69 min,
576.37 (MH)*. 'H-NMR (400 MHz, CDCl3) & 9.07 (3H, m), 670-7.47 (10H, m),
4.55-4.73 (2H, m), 3.94-4.26 (4H, m), 3.11-3.30 (4H, m), 2.54-2.82 (2H, m), 2.53
(3H, s), 1.65-1.77 (4H, m).
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at roomtenperature for 3 h, heated at reflux for 30
mn, and concentrated. The resulting solid was

wale@wsosessd in 1:1 diethyl ether/ethyl acetate, PeEBN®I4/040721

10

15

with water (3x), then brine, dried over magnesi um

sul fate, and concentrated to give the crude product as
a wet, yellow solid. The solid was triturated with

di ethyl ether and filtered to give 30.0 g (76%9 as a
white powder. 1H NWR (CDO 3, 500 MHz) d 1.68 (m 2H),
186(dddd 7=11.9, 11.9EXAMBLESD 4 2H) 2.14 (dd,

DR B TP e

6 94 ( ddbuid=9llzip&idin-4-yb}: 3 . dﬂilyd'toélﬂ (uinazblin-2Mares
spec: 340.30 (MH) +.

8- Fl uor o- 3, 4-di hydr o- 3-(pi peridin u guinazolin-2(IH
)-one A 250 nL flask was charged éﬁﬁﬁ
3- (Il -benzyl pi peridin-4-yl)-8-fl

3, 4-di hydr oqui nazol i n- 2(IFD on 40 g, 4.12 mol)
and net hanol (25 A, S S|on was heated with
a heat gun to mid olu |on The flask was
flushed wi th niwNrogen, & d with palladi um on
charcoal (141 nd§, O 032} iv), flushed with nitrogen
then hydrogen, and vigorously stirred under an

at nrosphere of hydro n overnjight. The reactio s_
fI ushe &SRR a8 F%@eﬁa el Pbﬁ%ﬂ&lﬁﬁohgﬂwge%ﬁ fadmi 51441

WV AENRER (OUE, PO T e 12 R 23

5087, Mi-la) @.32 (T4, d,17=60H), 72147 51 ,mm), BH90- 76513'H(mr) 6Z12)(1H, m)

n{% 4514)72 @’i% i) %;81914@%] (3ba§§ %Béé 2(12@51 5. 3 ﬁ%iﬁsﬁj P36 (31,

4n§[ PBP1&2qsH gBt hyl phenyl di azo-t-butyl sul fide Br

EXAMPLE 6
(£)-3-{1-[4-(7-Methyl-1H-indazol-5-yl)-3-(3-pyridin-4-ylmethyl-
[1,2,4]oxadiazol-5-yl)-butyryl]-piperidin-4-yl}-3,4-dihydro-1H-quinazolin-2-

one

Prepared as described above for Example 2. LC/MS: tg = 1.24 min,
577.33 (MH)*. '"H-NMR (400 MHz, CDCls) § 8.47 (2H, m), 7.95 (1H, d, J=4.0
Hz), 6.86-7.25 (6H, m), 6.85 (1H, s), 6.66-6.68 (2H, d, J=8.0 Hz), 4.44-4.78 (2H,
m), 3.82-4.28 (6H, m), 2.58-3.14 (6H, m), 2.43 (3H, s), 1.55-1.79 (4H, m).
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4- Br ono- 2, 6-di net hyl aniline (20.00 g, 100 mmol ) was

ground to a powder with a nortar and pestle and then
waampesdsd i n 24% hydrochloric acid (41 nlL). TPET/US2004/040721

stirred m xture was cooled to -200C and treated with

sodiumnitrite (7.24 g, 1.05 equiv) in water (16 nL),

dropwi se over 40 mn while the tenperature was

mai nt ai ned bel ow -5C. After a further 30 mn at -5Cto

-200C, the m xture was byffer to ca. pH5 with solid
sodi um acetate. This mxﬁgf"i\qﬁﬁ&f at ca. -1000) was
adgdgd_{1R@lbi ifometHyl $ 2. 394405501-Sfy 1)L 4-PhYdthyl-1H-
e ?ﬁ?@ffr)r{lﬂailiyiggaﬁ%% A2 (100 rﬁ' hthy1-1H
ov elindazol-5§/ 1 vbutyrfAdipipenidin-4ayldili4-dihydréad Hrquinazainn2-one
stirred at OC for 30 min and then cryghed ice (ca. 150

nm.) was added. The m xture was st o§mi he
refrigerator overnight. The resulti br own solid
was collected by filtration, NwithAat er, and
dri ed under high vacuum for se:[jergl hours. (26.90 g,
89% . The conpoundyapyéanred 10 stable as a solid

but underwent si% gant \deoorrposi tion when
recrystallizatiof frjom etg%nol was attenpted. 1 H NWR
5

(CDA 3, 500 MHz) d 1.58 N8W, s), 1.99 (6H s), 7.21
(2H, s). Mass spec: 303.0

(M) +.5-Brono- 7-net hyl i nda¥ole HN- N Br Into a
flame-dried round bottom fl ask,

5 4- br omPrépateddis etdnipkd hbowmel fdi Bxabple BULGIMS Utk D9 i@, 550.55
g, +D mol) and potassiumt-butoxide (46.56 g, 10
e&‘\u/'%)' were conbined. A stir bar was added and the
m xture placed under nitrogen. To this was added dry

di met hyl sul f oxi de (120 m_;(. The m xture was stirred
EXAMPLE 8

(x)-3-{1-[3-(3-Benzyl-[1,2,4]oxadiazol-5-yl)-4-(7-methyl-1H-indazol-5-yl)-
10 butyryl]- 4,4'-piperidinyl}-1',2'-dihydro-2'-oxospiro-[4H-3',1-benzoxazine

Prepared as described above for Example 2. LC/MS: tg = 1.57 min,
577.29 (MH)".

15 EXAMPLE 9

()-3-{1-[3-(3-Methyl-[1,2,4]oxadiazol-5-yl)-4-(7-methyl-1H-indazol-5-yl)-
butyryl]- 4,4'-piperidinyl}-1',2'-dihydro-2'-oxospiro-[4H-3',1-benzoxazine
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vigorously overnight at to roomtenperature. The
reaction mxture was then carefully poured into a

worRooss@&sof crushed ice (400 nl) and 10% hydr optit/v81004/040721

10

15

20

acid (200 nL). The resulting suspension was left to
stand at 4C overni ght and the solid was coll ected by
filtration and washed with water. The crude solid was
di ssolved in 5:1 nmethyl ene chlori de/ net hanol and the
solution dried over magnesi um sul fate_.and evapor at ed
to give the product as an off-white sglid (7.60 g,
87% . 1H NWMR (CDC 3ZCD3 OD, 500 MHz)y-th~guS51 (3H, s),
7.22 (IH s), 7.69 (IH, s), 7.94 . Mass spec:
211.03 (MH)+. 7-nethylindazol e- 5t car ehyde H O
5- Brono- 7- et hyl | . o) : ) and
sodi um hydride (& m nerallloil, 1. g, 1.1 equiv)
wer e wei ghed i ntoN angy ‘hé% round- bottom fl ask
contai ning a magnbticl sti ar. Under a nitrogen

at nosphere at room tenperatuke, dry tetrahydrofuran

(30 nmL) was added.. The m xture was, sti ] at .r.Qom

t enper et o descsion ADONEIPY FEATIRIF 2h M e b3 e,

h 8.17T; i0n i )

B O (P e R RE T m
( 2.45Nl H4 ) 8.89(2H2 mppud+-B .64 @ Hanh)leXi7 3 48 ($Hym) .51 (3H, m),
inytes. After t -700C, dinethylformani de (10 nl)

agg%égﬁé@’gégﬁlﬁ%géﬁgp'ninutes. Thenmi xture was al | owed

to warmto roomtenperature and was stirred overnight.
I't was then cooled to 00C and carefully treated with

| N ZaBetrzytariyoarbenydaiao(6(/ -methyl-AHt indazel-Hexh)-adrilic asid methyl

solid sodi um bi carbonate was_ added to basify the

m xture to pH 9-10. The Iay%$?.mere separated and the
aqueous phase washed twnNed® Wi th

H
té o

H,cO0™ Y0

A stirred solution of N-benzyloxycarbonyl-o.-phosphonoglycine trimethyl
ester (5.51 g, 1.2 equiv) in tetrahydrofuran (30 mL) at room temperature was
treated with tetramethylguanidine (1.91 mL, 1.1 equiv). After 10 min, 7-
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 over magnesium sulfate and evaporated. The residue was
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%). 'H-
NMR (CDCls, 500 MHz) 6 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)".
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et hyl acetate. The conbi ned organi c phases were
extracted with 0.8M sodi um hydrogen sulfate (3 x 125

wOor)os/03d3s0 conbi ned aqueous phases were washed RE1/61S2004/040721

10

15

20

ethyl acetate (100 nmL) and then the pH was adjusted to
ca. 10 with solid sodium hydroxi de. The resulting
suspensi on was extracted with ethyl acetate (3 x 150
nm.). The conbi ned organi c phases were washed with
bri ne, drled (nagne5|un1sulfate and evaporated to
gi ve -gethyli1Hymdazody-dypropiqrac acid getlnd ggter
1HNMR (CDA 3, 500 MHz) d 2,83 N3H, s), 7.73 (IH s),
8.12 (IH, s), 8.25 (IH s), 10303 (IH s). Mass spec:
161. 06 (MH) +. 5-(2-net hoXy Ayl ) - 7- met hyl - | H-i ndazol e
Met hoxynmet hyl tri phenyl pha pni um chloride (2.74 g, 8
mml, 2.0 equiv.) and potasyiumtert-butoxide (1.35 g,
12 nnDI 3.0 equiv.) were wej ghew, i nto a 250-nL
oven-dried flask. Tetrahydrofiran (15 nlL) was slowy
i ntroduced via syringe unde érogen After the
resulting red solution was Stirted at room tenperature
f or 10 Andollutiofi- dfmw&ylndmﬁicmyadndmycte th&HAH - Ti-indaz61-5-y1)-
uiv.) was added in one portio CMVB i ndi_cat ed t hat

t h@yh@a@é mghyhgstec @t Htld- 4R rfnﬁlpla in nwtharﬁle(lﬁéa@f i was
&Hi@%ﬁg&%% V'Buthh Bf?rrog%ﬂﬁluédg- 0¥ BYHfin YRS tﬁehel'@)@géﬂéﬁﬁﬁn on

eth acet ers were separated
otlgaevat (0.4 gewasemefudly hddiedm The rhixture wad hyé@gcmeﬂ:d &dipsnin

sul fate and concentr at n va uo to .
e A Sptins Oymaiehl, T SR v adno gy attn
@&Q%h@@nﬁ'tl’lé GRral8k as(chbndert@¥ANRABL YO fglve the

ace e) to afford the desired product as an off-white
spmduct(az Bohales R (VB & G8h)t.)[ NH-NMRHCD08; S00BINKIFD 2.45

Lo SR8 AT AN £l SUTE $74 (31, 5), 3.89 (1H, m), 6.91 (1H, ),

7.31 (1H, s), 7.73 (1H, s). Mass spec.: 234.11 (MH)".

()-3-(7-Methyl-1H-indazol-5-yl)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carbonyl]-amino }-propionic acid methyl ester

—N
HN \ H
N

A stirred solution of ()-2-amino-3-(7-methyl-1H-indazol-5-yl)-propionic
acid methyl ester (162.9 mg, 0.698 mmol) in methylene chloride (3 mL) at room
temperature was treated with carbonyl diimidazole (113.2 mg, 1 equiv). After 1.5
h at room temperature, 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one (161.5
mg, 1 equiv.) was added. The mixture was stirred at room temperature overnight.
A white precipitate had formed that was shown to be the desired product. The
solvent was evaporated and the residue triturated with methylene chloride. The

product was collected by filtration, washed with methylene chloride and dried in
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(trans/cis ~ 3:1). Trans isonmer: 1H NWMR (400 MHz,
cbAd3) d 12.3 (br., IH, 8.13(s, IH, 7.88 (s, IH,

wQ@ 2008/06650 | H), 6.12 (d, J = 7.0 Hz, IH), 5.31 ¢dr/usd2064/040721

10

15

20

7.0 Hz, IH), 3.80 (s, 3H), 2.60 (s, 3H.

(7-methyl -1 H i ndazol -5-yl)-acet al dehyde To a sol ution
of 5-(2-methoxy-vinyl)-7-nethyl-|lHindazole (365 ng,
1.94 nmol, 1.0 equiv.) in tetrahydrofuran (8 nL) was
added 60% perchloric acid (0.63 nlL, 3 equiv) in one
pERGUCGA giNecre hife scrl@lg(éﬁl 5mig, @l 7). Romgpreduskreatinsdjia the

aC| After. .4 .h,

¢ R diadiy M GmR ceaRfiod carnb M {8 i)
NMXRUBH, ¥¥as. 7.1 W@ dnM 3t33(vmtﬁf) as@(:ﬂ{ ?4@4:@1;%;45%}1
| ayers were separ at ed ani c layer was washed
vvm)h4 \X&t(bhl 108 Txh, (3H1§1)o7éhlﬁlfé ) 78334 (%@béﬁ%éﬂeﬁﬂ 34
dr ) I e and concentrated in vacuo to
g| ve RIE\%I ;Ag]l I(@) The crude material was
carrled on vvlthout further purification. Ms (ESI) [M+
H+ = 175. 4-(7-nmethyl -1 Hindazol -5-yl)-but-2-enoic
aci d tert-butyl ester TEXANMW:BAOran (8 nm) was added

;(/%)‘i gcgjt&glcfégt(hi%d)m ?%I—giuﬂﬁﬁpmll% )8'1 Egﬁ neé%-garboxyllc acid

( 1b{3-bmmy,aaunmwam5m) 2Hie-mdthylpHd+iyd ptobSpipethyl-amide
(1.46 g, 3.88 nmmol, 2.0 equiv) at rogtenperature

under nitrogen. The resulting yel rsol i on was
stirred overnight (15 h). LCMS indi rrpl etion.

The m xture was partitioned be N W2 and et hyl
acetate. The organic |ayer :}NasteEar at ed and washed

with brine, drieg¢ ate and concentrated
in vacuo. The r C wa publfled by flash col um

chr omat ogr aphy tg afffor 8 the desired product as a
yellow oil (272 ny, N=

Sodium hydride ( 8 mg, 0.366 mmol) was added to a solution of N-
hydroxy-2-phenyl-acetamidine (50 mg, 0.366 mmol) in tetrahydrofuran (15 mL).
The solution was stirred at 60°C for 15 min. A solution of (£)-3-(7-methyl-1H-
indazol-5-yl)-2-{[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-
carbonyl]-amino }-propionic acid methyl ester (60 mg, 0.122 mmol) in
tetrahydrofuran (5 mL) was added. The reaction mixture was stirred at 60°C for
18 h. The reaction was then cooled to room temperature and the solvent removed
under reduced pressure. The residue was dissolved with methylene chloride and
partitioned with water and extracted with methylene chloride (3 x SO0 mL). The
organic layer was dried over magnesium sulfate, filtered and concentrated under
reduce pressure. Purification was carried out by preparative HPLC. LC/MS: g
= 1.79 min, 591 (MH)".
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51.5%for two steps). M5 (ESI) [M+ H+ = 273; 1H NMWR
(400 MHz, CDA3) 5 12.3 (br., IH, 8.06 (s, IH, 7.36
W@ 3005056550 7. 04 (m I H), 6.96 (s, IH), 5.74 (ddpPCDUS2004/040721
15.6 and 1.6 Hz, IH), 3.54 (d, J = 6.8 Hz, 2H), 2.57
(s, 3H), 1.47 (s,
9H) . () -4-(7-nmet hyl -1 H i ndazol -5-yl ) -3-pyridi n-2-yl - but
yric acid tert-butyl ester .0. To a solution of
2- bronopyri di ne (281.4 3‘& 1.781 rpnol, 6.4 equiv.) in
anhydrous ether (1 ni) AMRIBEL n an oven-dri ed
fl ask . it hi um. (3. (81 .
el P A A 2o b a3 pchiainelr Taebokyfifeia
r es 24(7-ngethidelH -imdhzo b5 wil)- D3 -naesh gt [[152; 4ldxddiazdl-Saylirethyl]-
bef ore being used in the next, step. To a 50-nL
oven-dried flask was added Aidp- butyl sul fide (261 ny,
1.781 mmol, 6.4 equiv) and cuprous iadide (170 ng,
0.891 mmol, 3.2 equiv) under nitr8gerM @ drous et her

(1 m.) was added and the suspension)wa pl ed to 00C
before the sol ution of 2-pyridin N rgm was added
via canuula. A yell ow sh bmownnpreci pitate was forned.

After stirring
was renpved and ‘y N o
4- (7-met hyl -1 Hi wdaZol -8-y/™) - but - 2- enoi ¢ aci d

5 tert-butyl ester (75.8 rr'b 0.278 mmol, 1.0 equiv) in

anhydrous ether (1 nm) was added via ?ﬁri nge. The dark
sol ut i BrePaked 3 dpseribed abovedorbxamnped 8t UaNYE (NS Rids); 921

L ' h& At t o] t4 esi t
TR T ROCR B, TP GOHE ) D3, S B R 8, 6.76-
aqudqus 2Ho2R-4.26 limd 2H)i4del @mida)) idu6-4£03 ani3dp, 3.69 (, 38D,

Rt Gl 35,367 o B0 e a3 1R RS ey el 15

10 sep@pated and the organic layer was washed

1% mn, the cooling bath

EXAMPLE 12
(2)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid
[2-(7-methyl-1H-indazol-5-yl)-1-(3-pyridin-4-ylmethyl-[1,2,4]oxadiazol-5-yl)-
15 ethyl]-amide

Prepared as described above for Example 10. LC/MS: ¢z = 1.30 min,
592 (MH)".
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wa@ kosostsegr aphy (5% net hanol
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20

with water, brine, dried over sodiumsulfate and
concentrated in vacuo to an oil. Careful flash colum
i n met hyl ene chl opCTE$2004/040721
afforded the desired product (10.4 ng, 11% which was
carried on without farther purification. M5 (ESI) 352
(MH+, 296 (M 1Bu) +.

()-4-(7-methyl -1 Hindazol -5-yl)-3-pyridin-2-yl-butyric
acid ,OH NTo a flask containin

4-(7- I\/bt hyl - | Hi ndazol - @&Amg%)l@l di n-2-yl butyric

aC| I r O .
e AT Loy g o 5Pl F 5 S e ace
S qsn&mﬁmethy‘lmﬁlminelﬂiﬂe[1ﬂ§4]b£uﬂihiwspﬁ)-at(unﬂemyblHi-ithzol-S-
(LCMS indicated 2/3 conversion after 2 h). The

reaction mixture was co¥eeHyhawide n vacuo to dryness.

D oxane (1 nlL) was added and the m xtwre again
concentrated to dryness. The resi @ has~garried on

wi t hout further characterization. % 296 (VH) +.
EXAVPLE 1 H

()-3-{1-[4-(7-Methyl<l B nqazon-5Jyl)-3-pyridin-2-yl-b
utyryl]-piperi dih-
yl }-3, 4-di hydro- i B-2-one To a sol ution of
4-(7-met hyl -1 H i Rdazol - %-S-pyridin-}yl-butyric

acid (white solid, 0. 028N ) in methyl ene chloride
(2 m.) was added 3, 4-di hydf/o-

3-(4-piperidinyl-2(IH) - qﬁ&azolinone(?Zr‘rg, 0031
mol, 1.1 equiv Tri et hyl am ne ed
foll owé’aepagﬁ e $Cétbﬁ6%9<p\ﬁcf§bﬁé%rwle>l9) Liiflzlss tR 9996 min,
bgg;@gm al n-4(3H)-one (DEPBT, 9.4 ng, 0.031 mvol 1.1
equi v). "The resulting

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

Br

4-Bromo-2,6-diethylaniline (6.3 g, 27.6 mmol) was suspended in 24%
hydrochloric acid (15 mL). The stirred mixture was cooled to -20°C and treated
with sodium nitrite (2.0 g, 1.05 equiv) in water (5 mL), dropwise over 30 min
while the temperature was maintained below -5°C. After a further 30 min at -5°C
to -20°C, the mixture was buffered to ca. pH 5 with solid sodium acetate. This
mixture (kept at ca. -10°C) was added in portions to a stirred solution of t-butyl
thiol (3.15 mL, 1.0 equiv) in ethanol (25 mL) at 0°C over ca. 30 min. Following
addition, the mixture was stirred at 0°C for 30 min and then crushed ice (ca. 50
mL) was added. The resulting light-brown solid was collected by filtration,

washed with water, and dried under high vacuum for several hours to afford 6.0 g
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yel l ow sol ution was stirred at roomtenperature for Ih
and LCMS. A further 1 equivalent of the am ne and

WOEiRB056880 € added. After stirring for another BEChpySioGMsi0721

10

15

20

25

i ndi cated conpl ete conversion. The reaction m xture
was diluted with ethyl acetate and quenched with 0.5 N
sodi um hydr oxi de. The | ayers were separated and the
organi c layer was washed with brine, dried over sodium
sul fate and concentrated in vacuo. The residue was

p(66%) eithe Jesined PFoduet. URhNVR (HRCLY S dpIdy(L(ET96. SEDhhAR (S,

C I ri af f or. Lred product
(gngth ’Z%Iflc?)r?t(%%%t i\g%sfs%s? g%%gég@%solld W)
ESI)[M+ H + = 5009, 1H-NI\/R(4OOI\/Hz cbd 3) d 11.5
br., IH, 8.61 - 8.52 g% 93 (d, J =4.8 Hz,
50 - 7.38 JRromey’; etByl n\erhyhsﬁazolee 66 (d, J
IH, 4.72 - 462(mH,J_bi) 4.59 - 4.48 (m |H),
(,IH) 4.09 (s, | 0% - 3.94 (m IH, 3.80
- 66 (m IH, 320- Y 4H), 2.72 - 2.46 (m
2H), 2.45 (d, J 48Hz 1.85 - 1.48 (m 4H).
2- (7- Met hyl - IH-| ndazol - 5- yl et hyl ene) - succi ni ¢ aci d
1-nmethyl ester To a mixture ef 7-nmethyl indazole

| deh 619 g .1 64 ymol) and DBE:4 di basi
cster (MBEAJF Sot AR o0 mas EREeeviS 4Tt 2
7dfétﬂa?}ﬁ hyﬁ?&oﬂ%t%@)ﬁlfﬂd(é&d oP 01 agshoahd Bb't‘ii%rﬂ € butoxide

The reaction m xture was heat ed
a(135b@,d a‘ldrlmgh dnstrbapwes adsed andtheanixgure praché pndes itgagen.

) d
TSRSy R G R e
exigopsis Bbvetiifhtet fydm aogletdtere( Ihx réiﬁtlﬁfh.)mxﬁﬂfta)vmhem US

| ayer was acidified with IN hydrochloric acid t
C%e%wa PeRteddioaimizityR o eheddee tl0ankrand Kl (}rocl#ﬁléc

CRURIELALS! Phé rRGRMALEspRRli WA cHRR ted ty8H tdish and washed
severally with water. The solid was collected and dried in vacuo to give 2.85 g
(98%) as a beige solid. 'H-NMR (CD:0D) & 1.32 (t, J=7.6, 3H), 2.50 (s, 3H),
2.88 (m, 2H), 7.25 (s, 1H), 7.68 (s, 1H). Mass spec.: 239.26 (MH)".

s
Hz,

_h\]—/\/\

4

H)
.6
.2
3.

7-Ethyl-3-methylindazole-5-carboxaldehyde
HN—N
\

H o
5-Bromo-7-ethyl-3-methylindazole (2.85 g, 11.9 mmol) and sodium
hydride (0.31 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 (15 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 -78°C and a solution of tert-butyllithium in pentane (1.4

M, 18.7 mL, 2.0 equiv) was added over several minutes. After 1 h at -78°C,
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concentrated in vacuo to give the crude product as a
yellow solid (99% cis/trans isoner approximately

W@ 008056550The crude mixture was carried to nextPGL/E§2004/040721
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20

wi t hout further purification. Mass spec: 275 (M) +.

()-2-(7-Methyl -1 Hindazol -5-yl net hyl ) -succinic acid

1-met hyl ester .OH A suspension of

2-(7-methyl -1 Hi ndazol 5- yI rret hyI ene) succinic acid 1-

nmet hyl ester (0, 4440 and 10% pal | adi zed

c Han%tbﬂrformne @8 mh) @taﬁ;slo“dx é‘@‘éﬁd@néi}? mixtuigpiowed to warm
d [ o

oo REtepiegyinh bR by TREGIR e by 0, ERRE by

t iled@hvign PRBydrbeigetic h@d @EmUeAftet & feat ﬂmﬁlt@sp o6lat ﬂﬂllir@

g| ve the desired product as a yellow solid (100% .
iarbopate: wag-,a\;lded until a pH of 9-10 was attained. The two layers were

( lyggaragé% rgfr ongéh;gs'ékv&ai[@ﬂ%fmwéw}fh EBy Y detad- PrPetidited

- 0X0
3 organhﬂay@x a/armasdmd ‘withi vosterd @Xnybrine{RKY,rdred asedsodatnny |
ester OCH3 A sol uti of
P e AT e B o T Wﬁ@@ﬁlﬁff}vhg URAYP i 8 7% of pure
1 iy 1 eS¢ O 12?551%“%’189 18 VIHP

, 2-di hydr o- 2- oxospi ro-4H 3, | -d| hydr obenzoxa2| ne-
4 4-pi peridine (0.1938 g, 0.89 nmmol ) and triethylam ne

O@g]?“gl}}g’thyﬁar onm]roam)no f(ﬁ&hﬁy % me?hy? r1ll-f)1rnldgllzeol (Sl}%)-%x)yli\é\’%ad

(dl et hoxyphosphor yl oxy) - Imeéhgrddgnzot ri ai n- 4( 3H) - one
(DEPBT, 0.2685 g, 0.90 mmol The m xture was stirred

overni ght and then wash&} N th wat er (3 x 5 nL). The
organi c | ayer was drte T™~concentrated in vacuo.
The residue was purifi y flash chromat ography on

silica gel, eluting w t¥ -1HO%2M i a
Y

A stirred solution of N-benzyloxycarbonyl-o-phosphonoglycine trimethyl

ester (3.17 g, 9.57 mmol, 1.2 equiv) in tetrahydrofuran (15 mL) at room
temperature was treated with tetramethylguanidine (1.1 mL, 1.1 equiv). After 10
minutes, 7-ethyl-3-methylindazole-5-carboxaldehyde (1.5 g, 7.98 mmol) was
added. After stirring at room temperature for 3 days, the solvent was evaporated
and the residue purified by flash chromatography on silica gel to give 2.5 g (80%)
of product. LC/MS: tg =1.61 min, 394.16 (MH)".

(£)-2-Amino-3-(7-ethyl-3 methyl-1H-indazol-5-yl)-propionic acid methyl ester

HN—N
\

NH,
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i n met hanol / met hyl ene chloride, to afford the desired
product (53% . LCOMS: tR=1.40 mn, 477.28 (M) +.

()-2-(7-Methyl -1H i ndazol - 5-yl net hyl ) - 4- oxo- 4-[ 4- (2- ox
o- 1, 4-di hydro-2H

gui nazolin-3-yl)-piperidin-1-yl]-butyric acid nethyl
ester 1H NWR (400 I\/Hz CDC 3) d 8.02 (IH s) 7 98( 1H,
m, 7,90 (IH m, - 6.89 (4H,

4. 71( 12|—Bqﬁzyloz;ycgryleqmlanmlo 34(7?7h)(113|_[n l 1141-129@0“5 )(J,ng -acrylic

Sadn néééﬂvl e%er (130 8225 bimd]) in Afﬁftl?i%o(l (3 g@ N gﬂ%%e%h!iuﬂ;? 3

- nikrc@@n (adhH, trem)ed Mspall‘a@mm ord&r&al (10,400 Ei@%NFﬂhE flask was
| - Benzyl -
| ﬂ|uﬁle;{dry& Sgdsgge%na’znd allg)weg to th)\(l% éraa%oaltmos efe (frf h(ydrorgz":h hy

A ﬂ;lao,%aétﬁanws Hshedwitn %t 5%&&%&%&@%&@ g
ne To a solution ofi V-hydroxy-2- | -acet am di ne

( OoREntraredl., C8lusguehromatogsiphy daste{ko gt(ﬁle%) ahthdidagred material.
i dj at present. inventio r par.e
SRS S0 PR e ST o P A R a0
@9‘-9‘657%611'[1?*33’@@@}% 0%, Th), Wﬁ(c@dg-eﬂ6s9§“ H), 335 G,
h 3 'equi’v) "under nitrogen.

mlHt)UBr@S (/:a,s%HDealOe(sL &), 656((:5 flo%). B@smmcbéﬁaﬁé (MH{) tion

of a solution of ()-2-(7-

met hyl - | Hi ndazol - 5-yl et hyl ) - 4- oxo- 4-[ 4- ( 2- oxo- |, 4-di
hydr [ -
ny d%ﬁ%ﬁeg&%g&&%ﬁm%&zel 9?!);% { Pf/ gz -9td-1 htﬂlb{idrs 2H

t et qaimgzidof 3ryBrpige3idie)- 1 cmﬂvenyléacnnajrpmpwnwragldmsthyl ester
heat ed at 65C overni n Tetrahydrofuran was renoved

in vacuo and the reac mxturevva'staken up in

A stirred solution of (+)-2-amino-3-(7-ethyl-3 methyl-1H-indazol-5-yl)-
propionic acid methyl ester (0.55 g, 2.1 mmol) in tetrahydrofuran (6 mL) at 0°C
was treated with carbonyl diimidazole (0.37 g, 1.1 equiv). The reaction was
stirred for 5 min at 0°C, warmed to room temperature, stirred 10 min, and treated
with 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one (0.53g, 1.1 equiv). The
mixture was stirred at room temperature overnight. The solvent was evaporated
and the residue purified by column chromatography to give 0.94 g (86%) as a
white powder. 'H-NMR (DMSO-dg) & 1.26 (t, J=7.5, 3H), 1.49 (m, 1H), 2.44 (s,
3H), 2.83 (dd, J=7.3, 7.6, 1H), 2.84 (dd, J=15.0, 7.6, 1H), 2.88-3.10 (m, 1.5H),
3.18 (d, J=5.5, 0.5H), 3.61 (s, 3H), 4.04-4.16 (m, 3H), 4.28 (m, 2H), 6.76 (d,
J=1.9, 1H), 6.86 (m, 2H), 7.04-7.25 (m, 3H), 7.36 (s, 1H), 7.40 (s, 1H), 9.18 (s,
1H), 12.59 (s, 1H). Mass spec.: 519.37 (MH)".
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wa@ boosoedsegr aphy on silica ge

10

15

20

met hyl ene chl ori de, washed with water (3 x 4 nL),
dried over sodiumsul fate and concentrated. Flash
usi ng met hanol / ne¢hwbmne040721
chloride fromO to 10% gave an inpure product. The
final product was obtained by preparative HPLC in 27%
yield. LM tR=1.60 min, 590 (MH)+. 1 H NWR (400
MHz, CIBCI» d 7.92 (IH, s), 6.90-7.25 (10H, m, 6.74
(IH, J=8.00Hz), 4.32-4.57(2H, m), 4.24-4.29 (2H,
giﬁi}(EEdwlﬁsmethleandaaoBS 3D-1-49H4- (wao 2 4wzhxdre+2H-

m,
'3 32{ |44 91"?%%&?@%& Pﬁ‘(?!éf%g*?"“@fpﬁ“jm%f ?Pb‘?%ce?‘iliﬁu n-1

-yl mathyl HN—N
[1,2,4] oxadi azol -
hydro-IFLquinazo in
for Exanple 2. LC/ M
EXAMPLE 4

()-3-{1-[4-(7-Met hyl

-4-yl}-3,4-di
one Prepare $cri bed above

R‘li/jjm 248 (MH) +.
) Yol<5-ylI)-3-(3-phenyl -[ 1,2
, 4] oxadi azol - 5-yl ) -

butyryl]-pi peri di n- 4gyt 0 ,4 di hydro-1H
|qU|nazoI|n 2-one Prepared as described above for
mpl & suspension®f R3=(74etled-Frinathyb 7 B-igdazolByvh)- 24 i-Kivexo-

(4910 1%% %m%%oql 1§ pipeg%i ('i%],_lcar On}l%faw r‘céOHBplglﬁgl acid

ninetlix/l 8de2(082 4, 4141 rﬂ)n,ol)zn 33 te@hhydsdfurah/B&thdnol (30 AH) at
EXAMPLE 5

( Jeom {qmqeaatw astirpated vith meplutign of lithipmshydsoxide pppohydrate
R R R S A L AR
neolvents evaporated The resultant residue was diluted W1th water (10 mL) and

the pH adjusted to ca. 1 with IN hydrochloric acid. The resultant white
suspension was stored at 4°C overnight and the product was collected by

filtration, washed by a small amount of water and dried in vacuo for several hours
to give 0.82 g (90%) of the desired product. LC/MS: ¢g = 1.57 min, 505 29
(MH)".

(*)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-
carbomoyl-2-(7-ethyl-3-methyl-1H-indazol-5-yl)-ethyl]-amide

. [

o
H,N” S0

HN—N

A stirred solution of (£)-3-(7-ethyl-3-methyl-1H-indazol-5-yl)-2-{[4-(2-
0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino } -propionic
acid (0.35 g, 0.7 mmol) in dimethylformamide (10 mL) was cooled to 0°C and

sequentially treated with methylene chloride (5 mL), 7N ammonia in methanol
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N Prepared as described above for Exanple 2. LC Ms:
tR= 1.40 mn, 514.41 (MH)+. 1H NWR (400 MHz, CDC 3) d

wW@205/06d55) d, J=5.20Hz), 7.45 (IH, d, J=7.6 HzPCT/USBEA4/040721

10

15

20

(IH, d, J=6.0Hz), 7.14 (IH, m), 6.90-7.05 (3H, m,
6.72 (1H, m , 4.45-4.72 (2H, n), 3.85-4.28 (3H, m),
2.60-3.21 (7H, m), 2.55 (3H, s), 2.36 (3H m,
1.61-1.82 (5H, m). EXAMPLE 6

()-3-{1-[4-(7-Methyl -1 Hindazo] - gl §3 pyridin-4-y
| ﬂ%?ﬂ&” 2 equiv), N,N-diisopropylethylamine (0. mL, 2. equiv), and PyBop

{
o o2t ), 2L B850 Bl ek o
abmllactf wis foxidien b cBlurrh.rthN&haﬁo@:aphy Polgine 0,285%7/(B0FI of the

MH),+. 1 HNVR (400 MHz, CDCI3) d 8.47 (2H_ m), 7.95
(fiﬁlfeé proflugt. HH&)MRSCQ@I?)% 30ern. 4y, 1ééé§5((HH3Hé)2 33 (s,
SRR o), Sty 15 G 75
1283-6194@®s{ W, 700-EXANFPLEHY. Mass spec.: 504.35 (MH)".

()-3-{I-[3-(3-Di net hyl am nonet hyl -[ 1, 2, 4] oxadi azol -5-y
I) 4- (7- met hyl - | Hi ndazol -

) I r - | _
S PROKe N LBl e B i gadt
LC/ MS: t RGyaholE(mmyl Soaketind- I(FM'rbdazol%I)Ettﬁl]SamMe
()-3-{1-[3-(3-Benzyl - [ | 24]oxad|azol 5-yl)-4-(7-methy
| -1 Hindazol -5-yl) - § t)« yl]- 4,4 - p}] peri dinyl }-1

|, 2" -di hydro-2' - HS‘,?ﬁb’evrw@zme

A stirred solution of 4-(2-oxo0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carboxylic acid [1-carbomoyl-2-(7-ethyl-3-methyl-1H-indazol-5-yl)-
ethyl]-amide (0.25 g, 0.5 mmol) in pyridine (8 mL) at 0°C was treated with
trifluoroacetic anhydride (0.35 mL, 5.0 equiv). The mixture was stirred for 30
min, and quenched by the addition of excess methanol. The solvents were
evaporated and the crude mixture dissolved in ethyl acetate and washed with 5%
citric acid (2X), water (2X) and brine (2X), dried over sodium sulfate, and
concentrated. The residue was purified by column chromatography to afford 0.24
g (99%) of the desired nitrile. "H-NMR (CD;0D) & 1.35 (¢, J=7.6, 3H), 1.53-1.69
(m, 4H), 2.54 (s, 3H), 2.84 (m, 2H), 2.92 (dd, J=7.6, 7.6, 1H), 3.19-3.28 (m, 2H),
4.10 (m, 2H), 4.18 (s, 1H), 4.19 (s, 1H), 4.38 (m, 1H), 4.93 (dd, J=7.9, 7.9, 1H)
6.77 d, J=1.9, 1H), 6.93 (dd, J=7.3, 7.6, 1H), 7.0 (d, J=7.3, 1H), 7.15 (m, 2H),
7.46 (s, IH). Mass spec.: 486.22 (MH)".
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Prepared as described above for Exanple 2. LOM: tR=
1.57 mn, 577.29 (M) +. EXAMPLE 9

w@ 20030§d554 3- (3- Met hyl -[ |, 2, 4] oxadi azol - 5-yl) - APCTUEBDI§40721
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20

25

| -1 Hindazol -5-yl)- butyryl]- 4,4 -piperidinyl}-I'

-1 di hydro-2 -1 oxospiro-[4H 3',I|-benzoxazi nePrepared as
descri bed above for Exanple 2. LOMS: tR= 1.35 mn,
501.31 (MH)+. 1H NWR (400 MHz, CD3OD) d 8.01 (IH, m,

6.84-7.38 (7H, 4. 45 89( 2H,
3 40- 3. 64 ng n)’ 2. 71@}@“%&& (2 51n)(3H m,
@nz@b@?g} %igﬁﬁ'rg r#ﬁ gﬁﬁ'ﬂggﬁg -3- yl) *nperldme -1-carboxylic acid

I H- I[M‘Z\-Eﬂiy-l-s-mbt)hyh-dﬂyindazaeﬂ yll)ﬂe([lhmetmzbbs yH3ébyH-amide
stirred solution of N-benzyl oxycarbonyl -
a- phosphonogl yci ne t meg hyl estger (m 51 g, 1.2 equiv)

i n tetrahydrofur.a 30 at roo eyperat ure was
treated with tetra Iguanid ne 1.9 , 1.1
equiv). After 10 mn

nmet hyl i ndazol e- 5- car bxalf‘gjj%a 2.22 g, 13.86 mmmol)
in tetrahydrofuran (20 s added. Di sappearance of
starting material was -:nlﬁbred by TLC and LC/ MS.

After 5 days at roontenperature, the sol vent was
evaporated and the redNTNie di ssolved in ethyl acet ate.

The SO| Ut ln%g s%%o%%l'he &ot p4ﬁ/% ({1]8 %Plh 111&0%8' ¥12

bri ne, red over magnesium’s e an evapor a

qu)eﬁeislbdu@rwmhp lamdf[uegallixyzf(’vaetiylehﬁanﬁltDlgn@cpizyl -§4y1)-
lica gel, eluting 1 and 2

S e e A, 4D Tyl n At ERIaRn (Ganla an Eleduith
f Qﬁﬁb&é‘ne%ltgn ((9 ( é)/%, 0.#’%@1). The resulting suspension was heated at

reflux overnight. The solvents were evaporated, dissolved in ethyl acetate and

washed with water (2x), brine (2x), dried over sodium sulfate, and concentrated.
Column chromatography afforded the desired tetrazole. 'H-NMR (CD;0D) § 1.3
(t, J=7.6, 3H), 1.45-1.70 (m, 4H), 1.87 (m, 1H), 2.0 (s, 3H), 2.75-2.90 (m, 4H),
3.42 (m, 1H), 3.72 (d, J=6.6, 1H), 4.12 (m, 4H), 4.88 (m, 1H), 5.48 (dd, J=7.0,
7.9, 1H), 6.77 (d, J=7.9, 1H), 6.94 (m, 1H) 6.98 (s, 1H), 7.09 (d, J=7.3, 1H), 7.14
(dd, J=17.9,7.6, 1H), 7.30 (s, 1H). Mass spec.: 529.26 (MH)".

EXAMPLE 15
(#)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid
[2-(7-ethyl-3-methyl-1H-indazol-5-yl)-1-(phenethyl-1H-tetrazol-5-yl)-ethyl]-

amide and

EXAMPLE 16
(+)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid
[2-(7-ethyl-3-methyl-1H-indazol-5-yI)-1-(2-phenethyl-2H-tetrazol-5-yl)-
ethyl]-amide
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(CDCI 3, 500 MHz) d 2.43 (3H, s), 3.80 (3H, s), 5.12
(2H, s), 6.66 (IH s), 7.28 (5H, brs), 7.33 (IH s),

W@ 2008/08d55) s), 7.74 (IH, s), 7.96 (IH s). MasBCEPSDN4/040721
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s 6rhexdis %6

366. 16

(M) +. ()-2-Am no-3-(7-nmet hyl -1 Hindazol -5-yl)-propioni
c acid nethyl ester O O A sol ution of

2- benzyl oxycar bonyl am no- 3- (7- net hyl -1 H i ndazol - 5-yl) -
acrylic acid nmethyl ester (4.93 g, 1Ng 49 mmol ) in

met hanol m.) was degassed by of¥ i ng nlgrogen
t hr ough it 30 rrPﬁT/é' en 2 adi um o

char coal . S jgar |y addg The mixtiNe
hydr ogenat @)éjﬁi in~a Parr shaiken apWs
overni ght . yst was renoved “Qy N+ ion

t af celite and the filtrateowas
CORcERLrale |n vacuo to give the pwotnct as a

col orl ess }ﬁ@,@m (3.62 g, quant.). 1HWNMR (CD30D, 500
MHz) d 2.45 (3H, s), 2.99 (IH Abg), 3.
3.74 (3H, s), 3.89 (IH, n), 6.91 (IH s),
s), 7.73 (IH, s). Mass spec: 234.11 (M)
()-3-(7- Met hyl 41 i ndazol - 5-yl ) - 2- {[ 4- (2- oX0=1 , 4- di hydr
0- 2H qui Maderkiof432xb-=1 Mﬂ@ﬂtdjEHQIulna@alﬁlefyl) plperldme 1-

yl ] -am no}-propi oni c acid thyl ester A's ed
*CP [2 (% ethyl -3-methyl- 1H 1ndazol 5-yD)-1- (IH tetrazol 5- yl)
I d
( Lt 9%%(31??@ l{‘l% 662765 ! gb gg@@} %ﬁh)ﬁn%’dr?}bo‘ﬁ%%p(:lg'@' 2250
c hd;um) ded 2-Brothgethyl- tremesnet(élmg atlwqamb/a&rd& caabieed i t h

¢ {rlikl)eg%q]&%%ﬁéﬁ%&)&%ﬁgﬁlneﬂf room t%mpel)ature overmg}lt TEe

3nﬁktﬂ?er\k/5’é fefdithed mthduwrdarna elxh!aaeu RaR Ry acktA0€3X). The
1 equiv.) was added. The m xture was

Seombisdd atganig@rimesperavashed O gHE X) oride (65), dricd over
é‘g‘f ?rgn &uﬁ%tg,a%l ?col;lor gglpedF Ii—‘%rlﬁ 1onSDy prepz{rgtlvb lt"]t'é afforded the
title regioisomers. "H-NMR (CD;0D) 6 1.24-1.35 (m, 6H), 1.43-1.72 (m, 5H),
2.5 (s, 3H), 3.40 (m, 1H), 4.14 (m, 3H), 4.38 (m, 1H), 4.84 (m, 1H), 4.85 (dd,
J=17.0,7.0, 1H), 5.45 (m, 1H), 6.75 (d, J/=7.6, 1H), 6.93 (dd, J=7.3, 8.5, 1H), 7.04
(m, 3H), 7.10 (s, 1H), 7.15 (m, 4H). Mass spec.: 633.89 (MH)"* and 4-(2-Oxo-

1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-(7-ethyl-3-
methyl-1H-indazol-5-yl)-1-(2-Phenethyl-2H-tetrazol-5-yl)-ethyl]-amide. 'H-
NMR (CD;0D) 6 1.15 (m, 7H), 1.29(m, 3H), 2.5 (m, 3H), 2.82 (m, 1H), 2.85
(dd, J=7.3, 8.2, 1H), 3.4-3.6 (m, 2H) 14.3, 3H), 3.75-4.0 (m, 3H), 4.85 (m, 1H),
6.90-7.12 (m, 3H), 7.40 (s, 1H), 7.57 (dd, J=7.9, 6.4, 1H), 8.02 (s, 1H), 8.03 (s,
1H). Mass spec.: 633.89 (MH)".
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sol vent was evaporated and the residue triturated with
nmet hyl ene chl ori de. The product was col | ected by
washed with nmet hyl ene chl ori de aneCOUSmA4/040721
invacuo to give a white solid (241.5 ng, 71% . Sone
product remained in the nother liquors. 1 H NWR

(di met hyl f or mam de-d7, 500 MHz) d 1.75 (4H, m, 2.78
(3H, s), 2.7-3.1 (44 m, 3.35 (2H m, 3.86 (3H s),

444 2H, 4.57 (1H 72 (IH, m, 7.11 (3H,
, 7(31 (|S)H s), 7(34 @%‘Nﬂiug’f(’?z (:T)H s), 9(34

R i,

- I 2 en-buhy i Bimethgl- UH-indazol-5-yl)-1-(1-methyl-1H-tetrazol-5-yl)- ethyl]
[1-(3-benzyl-[1, 2, 4] oxadi azol -5-yl)-2-(7-methyl -1 Hind
azol -5-yl)-ethyl]-am de So&i“ﬂﬁ?hydri de ( 8 ng, 0.366
mmol ) was added to apgoution of Nhyd roxy-

2- phenyl - acet am di ne

\ : in
t et rahydr of uran 7 The sol ut on stirred at
jtion o t hyl -

6Q0C for 15 mn. 3
| H ndazol - 5-yl)-2-{[%- (4 oxo0-
1, 4- di hydr o- 2H qui nazeli YN ~pi peri di ne- 1-

car bonyl ] - am no} - pr opi gni c aC| d nmethyl ester (60 ng,
0.122 mmol ) in tetrah'\‘ f §an (5 nmL) was added. The
reaction mxture was stirred at 600C for 18 h. The
reacti on was then cool™d'to roomtenperature and the
sol ventA g o 4L(ﬂd)(ib 1r4adu@ed> DHeﬁlsrmaehn-’ﬂ}e) pipsridite-1-
was_ di ssolved with élyene chloride and partitioned

\AF%IHOM{Cé}CIdaWcUee)@Wla%Fé il Hningdgzohyrdh&-(EH1tefF3zak 5 (7))

T imicy TR, 85 AT i) O BealF DAl e RARERL

peqss)) aed 1daumefhama(2'4q1L \BaBequav Y werd combiney ipdispaldsulfoxide

HPLC. LG/ MS: t = 1.79 min, 591 (MH) +. EXAMPLE 11
and the mixture stirred at room temperature overnight. The mixture was then

diluted with water and extracted with ethyl acetate (3X). The combined organic
extracts were washed with water (3X), brine (3X), dried over sodium sulfate, and
concentrated. Purification by preparative HPLC afforded the title compound.
'H-NMR (CD;0D) & 1.30 (m, 4H), 1.57 (m, 3H), 2.50 (s, 3H), 2.75-2.95 (m, 5H),
3.40 (m, 2H), 3.68 (m, 3H), 4.05-4.40 (m, 6H), 5.35 (m, 1H), 6.75 (m, 1H), 6.95
(dd, J=7.3,7.6, 1H), 6.98 (s, 1H), 7.12 (m, 2H), 7.35 (s, 1H). Mass spec.: 543.42
(MH)".

EXAMPLE 18
(+)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid
[1-(1-benzyl-1H-tetrazol-5-yl)-2-(7-ethyl-3-methyl-1H-indazol-5-yl)-ethyl]-

amide
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W 2006/056884 hyl - | H i ndazol -5-yl)-1-(3-nmethyl -[ |, PCHps200d040721

10

15

()-4-(2-Oxo-1, 4-di hydro- 2H qui nazol i n-3-yl ) - pi peri di ne
-l -carboxylic acid

azol -5-yl)-ethyl]- am de Prepared as descri bed above
for Exanple 10. 1H NWR (DMSQM 6); 9.21 (s, IH), 7.99
(s, IH, 7.41 (s, IH, 7.11-7.03, (m 3H), 6.91-6.86
(m 2H), 6.76- 6.74 (m 2H), 4.29-4.25 (m 2H), 4.11
(s, IH, 4.06-4.03 (m3H), 3.59 (s, 3H), 3.05-3.00 (m
2H), 2.67 (m 2H), 1ﬂﬂ6ﬂ .43 (m 4HH LOMS: tR = 1.83
min, 515 (M) +. - 5 0N
()-4-(2-Oxo-1,4-dih - 2H qui naza/in-)-pi peri di ne
-1 -carboxylic acid
[2-(7-rmethyl -1 Hindazpl -
[l,2,4] oxadi azol -5-yl)> | ]<am de Prepared as
descri bed above for Exappl® 10. LC/MS: tR = 1.30 mn
592 ( MH) +. EXAMPLE 13 N- "N
()-4-(2-Cko-l,4-dihyirupﬁ%+quinazolin-S-yI)-piperidine
-l -carboxylic acid
[1-CS-di rrethylarrihyI-tI""Ioxadiazol-S—yOZ-CT-rret
hyl -1 H i ndazol - Syl ethyl]-amde / -N\ Prepared as

descri hed; above 41 9% B ABlS afoalH M olid-3 51t pibEridthl-1-
carboxylic acid [2-(7-ethyl-3-methyl-1H-indazol-5-yl)-1-(1H-tetrazol-5-yl)-

yI N1 -{3-pyridin-4-yl nmet hyl -

D

ethyl]-amide (30 mg, 0.05 mmol, 1.0 equiv), sodium carbonate (18.0 mg, 3.0
equiv), and benzyl bromide (8 ul., 1.1 equiv) were combined in
dimethylsulfoxide and the mixture stirred at room temperature overnight. The
mixture was then diluted with water and extracted with ethyl acetate (3X). The
combined organic extracts were washed with water (3X), brine (3X), dried over
sodium sulfate, and concentrated. Purification by preparative HPLC afforded a
mixture of the two alkylated regioisomers which were not separated. LC/MS: g

=1.68 min, 619.44 (MH)".

EXAMPLE 19
(+)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid
[2-(7-ethyl-3-methyl-1H-indazol-5-yl)-1-pyridin-4-yl methyl-1H-tetrazol-5-

yD)-ethyl]-amide

HN—Q H
OQT/N
N
H
N\H/U
(o)
Nr“\ﬂ
N=N
—
N
N
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557 (WVH) +. 4-Brono-2, 6-di et hyl phenyl di azo-t - butyl

sul fide 4-Bronp-2,6-diethylaniline (6.3 g, 27.6 mol)
wormsesspended i n 24% hydrochl oric acid (15 nipCT/Thm04/040721

stirred m xture was cooled to -200C and treated with

sodiumnitrite (2.0 g, 1.05 equiv) in water (5 nL),

dropwi se over 30 mn while the tenperature was

mai nt ai ned bel ow -5C. After a further 30 min at -5Cto

200C, the mxtﬂre was_ buffered to.ca. lélg3y?&wth solid

sodi unPaRELHE ST i raxond. ¢dildrq-gluingzo pioeydifed -
B R 02 ity SRR PR Lo Ve

ovthyl]emids (BOn'ng, 0.6Dhinoodj h) equidl), sodinm ¢attmnatex(t1 810emgye0
stirred for 3 a en crushed.i.ce (ca. 50
> bt n et bromis D unE LS Do B TATEOIT & wae

5 cq dlaﬁﬂﬁﬂf&ydefanhttﬁ@hﬁﬂﬁm s‘ﬂ?r%ﬁ @frobi RniReiafire oaml] gm | BRE

under vacuum for several hours to afford 6.
g (exve \@as thhmaddletsd weidh artercandtextra¢iednviRh @(hyd:h@)tatd (3.IX)1 5'he

tﬂs)mb%% gfgsamc e’xtr gi wg%z %Rﬁ%bg& ’w1§1 Watex( @X) 4bH}ﬂf: (ng dn(ea ‘over

S sEli@fBuifate] ahml cogcditiatev| iPReiaizaiod B prépdrhtavsEPILC @fforded a
round bottom fl ask was charged with 4-brono-2, 6-

d ¥ IR P YRk yiated regipispmess| high were, npt gepanged: LS 1=
10 ang 4%ahas gygggMgHt oxide (13.2 g, 121 mmol). A stir
ed an

bar was a the mi xture placed under nitrogen.
To this was added dry dinethyl sul foxide (35 nmL). The

m xture was stirred vi rnight at room
tenperature. The react ?%Wégmsgt hen carefully
pok‘i[)?tﬁﬁ-bke -1%4-Hingdrb SR Guinay SR - ik fipelidthe-taody R Obid

drochl oric
[2 -(7-ethyl-3-methyl-1H-indazol-5-yl)-1-(2-ox0-2Phenethyl-2H-tetrazol-5-yl)-
15 ethyl]-amide and
EXAMPLE 21

(#)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylicacid
[2-(7-ethyl-3-methyl-1H-indazol-5-yl)-1-[1-(2-0x0-2-phenyl-ethyl)-1H-
20 tetrazol-5-yl)-ethyl]-amide

A mixture of 4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-
carboxylic acid [2-(7-ethyl-3-methyl-1H-indazol-5-yl)-1-(1H-tetrazol-5-yl)-
ethyl]-amide (30 mg, 0.05 mmol, 1.0 equiv), sodium carbonate (18.0 mg, 3.0
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acid (60 nL). The resulting suspension was collected
by filtration and washed severally with water. The

waodosasesas col | ected and dried in vacuo to gi VECRUSH04040721

10

15

20

25

(98% as a beige solid. 1HNWR (CD30OD) 5 1.32 (t,
7=7.6, 3H), 2.50 (s, 3H), 2.88 (m 2H), 7.25 (s, |H),
7.68 (s, IH. Mss spec: 239.26 (M) +.

7- Et hyI 3- et hyI i ndazol e- 5- car boxal dehyde H O

5- Br.o t nmet h Ilndazole 2..85

SRAVEbANd ﬁwehﬁg%wt ¥- ?e@z%qe §hls 14 b‘i)\ﬁefaé?fé%\%ﬁl b‘hed

' 'ahﬁetﬁ}flgﬁlmdéj{) ertge [519%&{]% s%%ﬁ%ﬁ?ofohﬁ%hltp@&mr oOLAGHR The

netic st er a nltrogen atnospnere room
t erip@raday then dilyted etithalyter aildwexanactéd withiejhyhasetate ¢&Xi). The

The ure was stirred at roqQ ture )
W@&é PRGN EXERCE Weee Washsd i Wfﬁgﬁ@é@ 39<5r+féled over
stédl{n%@uﬁ“at)ét MdEoNBShitGRRA qiillnh@atl Mﬁ@%&u@%ﬁ&%@%d the

tert-butyll |th| um i n pentane (
e tjtle vogivisesmers.d 8d-NMBr (CEs 0E) A 0. &8 (m,t?di;) 1 APt1e40(n, BHat 1.46-

CherSm SED ey o RodBl 45 0ertly Bab AT e abur e an, 3,

0\4%&1@? tm, 3R 550! (41, 1, @\@ﬁ(rﬁqq{)eé 91 QmOPf3), a?ldo Q {m, 24D), 7.65-
carefully tréated W|th ydrochloric’ aC|d m) .

Af7t88r(ma 3Ha\B.07 (lut/e8.6, ﬁdi) |Mas@¢ie¢m64ﬂ &Ba@\ﬂHh aﬂnd 4nesOx0-1,4-

tt
o D N et e I T PR e B
etlhylhdmtsagtm [The-okerzhpea -ahganfptetramrﬁyl\)\@ﬂmmﬁlhed
with water (2X), brine (2X), dried over sodium

s UHINMR (CINOLDONL &5itl 1t (exd OHEON- 3hte, It DRaLIEHr afRymg2kiy

1530922&?% 28, P15 085 3:30-560 %, 685, 3.80 dd, 1o, 13.1,

|2_1§$;BZ§Q @(yﬁﬁf gom(b 3@@96(4 T=e4 byl H3 4109t h3d ¢th . 5HY| &241)-
5.55(m, 1H), 6.10-6.30 (m, 2H), 6.75 (dd, J=7.3, 7.3, 1H), 6.92 (m, 1H), 7.03-

7.16 (m, 3H) 7.41 (s, 1H), 7.57 (m, 2H), 7.70 (m,1H). Mass spec.: 647.85 (MH)".

Ethyl 4-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)but-2-

enoate

/SI_\_O >z o._~
N
W o
To the clear solution of ethyl 4-(7-methyl-1H-indazol-5-yl)but-2-enoate
(760 mg, 3.11 mmol, 1.0 equiv.) in tetrahydrofuran (10 mL) was added
dicyclohexylmethyl amine (2.6 mL, 6.2 mL, 2.0 equiv) followed by 2-
(trimethylsilyl)ethoxymethyl chloride (0.66 mL, 3.73 mmol, 1.2 equiv). The
reaction mixture was stirred at room temperature for 2 h. The mixture was
partitioned between 0.5 N sodium hydroxide and ethyl acetate. The organic layer
was separated and washed with brine, dried over sodium sulfate and concentrated

in vacuo. The residual colorless oil was purified by flash column chromatography
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met hyl ester HN N A stirred sol ution of
N- benzyl oxycar bonyl - a- phosphonogl yci ne tri et hyl

W@3108/05¢530 17 g, 9.57 mmol, 1.2 equiv) in PCT/US2004/040721

10

15

20

25

tetrahydrofuran (15 nlL) at roomtenperature was
treated with tetramethylguanidine (1.1 nL, 1.1 equiv).
After 10 m nutes,

7- et hyl - 3-net hyl i ndazol e- 5- car boxal dehyde (1.5 g, 7.98

mml() was added. After stlrrlng at roomtenperature
6107 ethal acetatp i hegpnashio afiasd eaffssired adisias preloriess Qflie

LRI e, 12 e

(M) +. ()-2- Amno 3-(7-ethyl-3
met hyl -1 Hi ndazol - pi on acid neth
est er 2- Benzﬁ)og(twla} %ﬁéb’gﬂﬂﬁﬁl%ﬁoﬁ Qrﬁlﬁhyé%é?t hyl -1 H- i

R e ) A g T

and treated wi ki palladium on charcoal (10% 100 ng).
The flask was fiushed with hydrogen and al l owed to
stir under an at noSpher e/af Ny 5€h 8 er\m/ght The
reaction was flushed wbth b
celite, and concentratedN Urmg=hNonmat ogr aphy gave
0.6 g (9199 of the desired n@
1.32 (m 3H), 2.5 (s, 3H, 2. (dd, 7 =7.3, 7.6, |H),
2.89 (dﬁ,a sgﬁlzloﬁ’of 3. b@@mbhﬂethgpggdl(lg@w?mg 146657m9101 14 ,
3.11 (dd, 7=7. : , 3.65 (m 3H),

7 e@uifsin alnh&droﬁs 6361((3 2 rhI:l) at KRsE mpemvelzﬁﬂcQﬂas(ld\Msradded n-

( ﬁut@ﬂlf( o %_Hﬁp:gg ];1(%# mln?o af 2 equlvydr)opwm{e[u dér n1trogen via

35 YingeP AL résditi@-dee f- 2N dn-vR4¥ stigted BEOPIANb&FoRGisE in the
net hyl ester A stirred sol ution of

(hextstepi no- 3- (7-ethyl -3 net hyl - | Hindazol -5-yl) -
To a 50-mL oven-dried flask was added di-n-butylsulfide (244 mg, 1.665

mmol, 4.4 equiv) and cuprous iodide (159 mg, 0.832 mmol, 2.2 equiv) under
nitrogen. Anhydrous ether (1.2 mL) was added and the suspension was cooled to
0°C before the solution of 2-pyridinyl lithium was added via canuula. A
yellowish brown precipitate was formed. After stirring at 0°C for 20 min, the
cooling bath was removed and ethyl 4-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)but-2-enoate (141.7 mg, 0.378
mmol, 1.0 equiv.) in anhydrous ether (1.2 mL) was added via syringe. The
solution was stirred at room temperature for 1 h. The reaction mixture was then
partitioned between an aqueous ammonium hydroxide/ammonium chloride
solution and ethyl acetate (upon shaking, the solids gradually dissolved to a give
blue aqueous solution). The layers were separated and the organic layer was
washed with water, brine, dried over sodium sulfate and concentrated in vacuo.
Flash column chromatography (5% methanol in methylene chloride) afforded the
desired product (80 mg, 44 %) which was carried on without farther purification.

MS (ESI) 482 (MH)".
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propionic acid nmethyl ester (0.55 g, 2.1 mmol) in
tetrahydrofuran (6 nL) at 00C was treated with

w@ 20050859850 di i mi dazole (0.37 g, 1.1 equiv). ThePCEESI0DO0M0721

10

15

20

was stirred for 5 mn at 00C, warned to room
tenperature, stirred 10 mn, and treated with

3-pi peridi n-4-yl -3, 4-di hydro-| H qui nazol i n- 2-one

(O 53g, 1.1 equiv). The m xture was stirred at room

ol th e SR A RO G R A ST RN

251098 ® Sukip gt (e ¢
(dd, 7=7.3, 7. 6\A+ﬂ 2.84 (dd, 7=15.0, 7.6, IH),

2.88-3.10 (m 1.9 3.18 (d, 7=5.5, 0. 5;@ 3.61 (s,
3H), 4.04-4.16 (n1 SFP. 4 (

d, 7=7.9,
IH), 6.86 (m 2H), 7.0

3H. 636 (s, IH,
7.40 (s, IH), 9.18 (s, |+»N 1TX59FsNIH). Mass spec:
519. 37

|
(MH)+. ()-3-(7-Ethyl -3- rrethyl-ll@‘in?azol 5-yl)-2-{[4-(2

- 0X0- | | BY4-ethylpyridin-2-yl)-4-(7-methyl-2-((2-
3-yl)- gﬁ’pagﬂ}# ?Eg[a%"}gé;(ﬂbw rt et ypyn -I?)r pr) orgl éneéth)I{ d «

HQOrideth Wsibpetsixgymahyl)-2H- 1ndaz01 5 yl)butanoate (80 mg, 0.166 mmol,

| +)O equSV) in tetl)éhygropera EQ mLtI-wag g«?dze(c)l htl?lu};l lzydroyilll 2(& 1_\/P)(()%J4

4n§L hydlE RriBHTAY mﬁé&hémwé’:s Néa)erdpdt BEYG didie nitrc%eﬁ boamg}u ahe
m no}-prop| onic acid nethyl ester (0.94

i meagtion maxtpeehyah eohograratedet vaausl. Imbom?mawd oo 0.6 mL)

e RN st nephah iy

Wasluibh ivasadjasted @OpR 7empesoaim hy(ﬂr@kldl (hNyndd tdextracted with
sol vents evaporated. The resultant residue was dil uted

wiethy! agstase. Theopmbyned sthyl Rectyr laygunere v ashedowith bripg.dsied
! Nv&ysgﬁﬁ(méﬂfa'téj doflcent drlﬁ% Joatﬂtglm ﬁ%t%mg(g@ R s

was stored at overm t an t he "produ

cESBdb4eqVIbL)".

(®)-3-(1-(3-(4-Ethylpyridin-2-yl)-4-(7-methyl-2-((2-
(trimethyisilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoyl)piperidin-4-yl)-3,4-

dihydroquinazolin-2(1H)-one

To a solution of (1)-3-(4-ethylpyridin-2-yl)-4-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoic acid (0.166 mmol, 1.0
equiv) in methylene chloride (3 mL) was added 3,4-dihydro-3-(4-piperidinyl-
2(1H)-quinazolinone (46 mg, 0.199 mmol, 1.2 equiv). Triethylamine (70 uL)
was then added followed by 3-(diethoxyphosphoryloxy)-1,2,3-benzotriain-4(3H)-
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filtration, washed by a small anmount of water and
dried in vacuo for several hours to give 0.82 g (90%

w@booshssseesi red product. LC/MS: tR = 1.57 m n, PEDESRD4/040721

10

15

20

25

(M) +. ()-4-(2-Oxo-

1, 4- di hydr o- 2H- qui nazol i n-3-yl ) - pi peri di ne-1- car boxyl i

c acid [1-

car bonoyl - 2- (7- et hyl - 3-net hyl -1 H i ndazol -5-yl )-ethyl] -
amde A stirred solution of .

( PreRERRT i mg. Grbdhgamal 42 qqeid sndeg-njirggep. {The resplted cloudy
®) 4- [ I rdi ne-.:1-
é%c;lw solgh&y ?Bgstaﬁdgiﬁ n%)%gg njxcﬂé(zg %é)vef?h%'ﬁ T%?cjtgolnﬁﬁfxme

d metihvdeﬂ Wlﬂi&?mn}d acétd@ afll jusrbed wmthe)os No ot hydioxide
uentlall treated with nethylene chloride (5 nL%
P IuFifFo i e %ﬁerﬁ@terfamar@@dzmmhe %gé%faﬁ r was wathed Wil brine,

' Mngh %éé%@@iﬁﬁp% %{e%h%%{}sﬁtrg@ﬂ% D?zvuozTﬁe REHLY Wvas ?ﬁ‘[‘ilﬁed by
e solution was stirred
f ﬂashlccﬂiumn am@nmgraﬂiyr(aﬂ%dnetﬁtrml pr metytene@blopide) tiagfrd the

col.um, c mat g 0% of the
R e SHRTRE B0 Rdere SeBon EaD OIIMIY- 11
1.46-1.65 (m 3H), 2 53 (s BFD 2.70-3.05 (n1 5H)
3.95-4.15 (m 4H), 4 SSE%?S 15 4.55 (bs, IH, 6.75
(m 2H), 6.94 (bs, AMPLHA2(m 3H). Mass spec:
504. 35 ( + + - .
14 di e -Féa@fwﬁéngzwa-ft-g-&wr HEndag} oy
c acid § l?butanoyl pl eridin-4-yl)-3,4-dih droqumazolm-Z(lH)-one
cyano-2-(7-ethy E nmet h yr | % i ndazol -5-yl)-ethyl]-amd
e A stirred solution of H
4- (2-oxo-1, 4-di hydro- 2H—qU|nazoI|n<3’y
plperldlne 1-carboxylic acid
[l-carbonmoyl -2-(7- ethyl 3-neth I-IFLlndazoI 5-yl)-
ethyl]-amde (0 npih-iA pyridine (8 nL) at
00C was treated w r|fluo oacetlc anhydride (0.35
n., 5.0 equiv).N | Ras stirred for 30 nin,
and guenched byt he add|t||n of excess net hanol . The
sol vents were Et

To the solution of (z)-3-(1-(3-(4-ethylpyridin-2-yl)-4-(7-methyl-2-((2-

(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoyl)piperidin-4-yl)-3,4-
dihydroquinazolin-2(1H)-one (69 mg, 0.103 mmol) in tetrahydrofuran (2 mL)
was added 1M tetrabutylammonium fluoride in tetrahydrofuran (0.21 mL, 0.207
mmol, 2 equiv). The mixture was stirred at 60°C under nitrogen for 4 h.
Tetrahydrofuran was removed in vacuo and the residue was partitioned between
water and ethyl acetate. The layers were separated and the organic layer was
washed with brine, dried over sodium sulfate and concentrated in vacuo. The
residue was purified by flash column chromatography (10% methanol in
methylene chloride) to afford the desired product (50.3 mg, 91 %) as a white
powder: MS (ESI) [M + HJ* = 537. '"H-NMR (400 MHz, CDCl;) & 8.48 — 8.42
(m, 1H), 7.95 - 7.91 (m, 2H), 7.22 — 7.10 (m, 2H), 7.06 — 6.60 (m, 6H), 4.70 -
4.64 (m, 1H), 4.60 — 4.42 (m, 1H), 4.24 — 3.90 (m, 3H), 3.78 — 3.60 (m, 1H), 3.26
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evaporated and the crude m xture dissolved in ethyl
acetate and washed with 5%citric acid (2X), water

W@ 20¢p/056360 bri ne (2X), dried over sodi um sul f at BCT/E8IH04/040721

10

15

20

concentrated. The residue was purified by col um
chromat ography to afford 0.24 g (99% of the desired
nitrile. 1HNWR (CD30OD) 6 1.35 (t, /=7.6, 3H),
1.53-1.69 (m 4H), 2.54 (s, 3H), 2.84 (m 2H), 2.92

ol okt WL A b ot

7ﬂz9~0§’48n i) 6.77 (d, 7=7 6.93 (dd, 7=7.3,
0(d, 7=7.3. IH), 15,(m 2H), 7.46 (s,
I H) I\/Ehs f@k@g\ang d:%mﬂ@s WW@Q&N@L@ methodologies analogous to

()-4-(2-0xo-1,4-di hydr 9s 2H qui nazol i n-3-yl ) - pi peri di ne
ek bigy Prcpeitdpppte 22
[2-(7-ethyl-3-nmethyl -1 Hindazol -5-yl)-1-(lHtetrazol-5
-yl)-ethyl]-amde A stirred solution of

4- (2- oxo- 1, 4- di hydr o- 2HEGRAMELH - 3-yI ) -

pi peri - car Y
PP I BRI R g Sdypyriin
et hyl ] wtanb elddin04-91) B dihydRo§Enazdlid2aiDaie (6
L) vvasﬂ?l?eat eg)lanﬁth azi go)trl rretyhyl(?l n (0. 16(qu,') 0.77
mol ). The resulting suspension was hgategd at refl ux
overni ght. The sol vents were evap&gt¥d '
et hyl acetate and washed wi th water [(2x ine (2x),
dried over sodiumsulfate, and & ed. Col um
chr omat ogr aphy afforded the de@g tetrazole. 1H NWR
(CD30OD) 6 1.3 ~M5-1.70 (m 4H), 1.87
(m IH, 2'0(‘N . J5-2090 (m 4H), 3.42 (m IH),
3.72 (d, 7=6.6,HIHT 4M2 Im 4H), 4.88 (m |H), 5.48
(dd, 7=7.0, 7.9, | (d, 7=7.9, IH, 6.94 (m
IH 6.98 (s, IH), 709(d 7=7.3, IH, 7.14 (dd,
7MB ESIVING + HF)= 5277 36- -NNMIR (A0 MII’I/aiéD(s“b)aé 8.68298.56 (m, 1H),

( % (d,J = 4.8 Hz, 1H), 7.56 — 7.36 (m, 2H), 7.24 - 6.70 (m, 7H), 4.76 — 4.60
(m, 1H), 4.60 — 4.42 (m, 1H), 4.26 (s, 1H), 4.13 (s, 1H), 4.01 (t, 1H), 3.80 — 3.62
(m, 1H), 3.20 — 2.76 (m, 4H), 2.72 — 2.32 (m, 5H), 1.78 — 1.46 (m, 3H), 1.46 —
1.12 (m, 2H).

EXAMPLE 24
(£)-3-(1-(4-(7-Methyl-1H-indazol-5-yl)-3-(pyridin-2-yl)butanoyl)piperidin-4-
yDquinolin-2(1H)-one
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WO keosasdsexyl i ¢ aci d

10

15

EXAMPLE 15
()-4-(2-O0xo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne

[2-(7-ethyl-3-nethyl-|Hindazol-5-yl)-I-(phenethyl-|H
tetrazol -5-yl)-ethyl]- am de and EXAMPLE 16
(+)-4-(2-xo-1, 4-di hydro-2H qui nazol i n-3-yl)-piperidin
e-I-carboxyIic acid

2 (7-ethyl - dazol -5-yI) -1 -(2-phenet hyl
8is G [bé Al R Goaik, Qi el n f ot THD,
d | | di ng-l
a?%é;%l géod'dt‘%éj{@ 1%%'7%@&94 f?§H3£ 1A 4RAN 1Y) D§3l°
- et by, -3171&4 ndazal 18), ysl;)(}—lz 00 it SHY, 2288 — 5501005 2H), 2.42 (s,

c ARt o 2((0¢b 113,285 18qUm pH ghae - 846 thi, 578 HbTC =

21bropmet hyl - benzene (11 ny, 1.1 equiv) were conbined
in d| met hyl sul foxi de and the mixture stirred at room
tenperature overnight. The m xture was then diluted

Wi th water and extracte ' | acetate (3X). The
conmbi ned organi c ext racw&%\zghed with water (3X),
bri ne (@%)3.(19(4L@dvieuniyi-13RHidarpslyi)ad.e -m%ﬂ?y FHl'ldln-Z-

concentr at ed Purification by prépar at Ive
af f or deg)butanoyl)piperidigi-4ybehddshydroghinhElincZ@ 8D onst
1.24-1.35 (m 6H), 1.43-1.72 (m 5H), 25(s 3H),

3.40 (m IH), 4.14 (m 3H), 4.38 4.84 (m
IH, 4.85 (dd, 7=7.0, 7.0, IH) a%/ 6.75 (d,
7=7.6, IH), 6.93 (dd, 7=7.3, (m 3H),
7.10 (s, IH, 7.15 (m 4H). pec: 633. 89 (VH) +
and 4-(2- ol ,

MS (ESD) [M + H]* = 523, "H-NMR (400 MHz, CDCl5) & 8.52 — 8.40 (m, 1H),
7.93 (s, 1H), 7.26 — 6.60 (m, 9H), 4.72 — 4.36 (m, 2H), 4.24 (s, 1H), 4.20 - 3.90
(m, 2H), 3.20 — 2.78 (m, 2H), 2.46 (s, 3H), 2.30 — 1.96 (m, 2H), 1.90 — 1.24 (m,
8H), 1.24 (s, 3H).

EXAMPLE 26
(#)-3-(1-(4-(7-Methyl-1H-indazol-5-yl)-3-(5-methylpyridin-2-
yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one
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4- di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-| -carboxylic
acid [2-(7-ethyl -

woreaoipbessdt i ndazol - 5-yl ) -1 -(2- Phenet hyl - 2H t et PER0B2004/§40721

10

15

20

|)-ethyl]-anide. 1IHNVR (CD30D) d 1.15 (m 7H), 1.29(m
3H), 2.5 (m 3H), 2.82 (m IH), 2.85 (dd, 7=7.3, 8.2,
IH), 3.4-3.6 (m 2H 14.3, 3H), 3.75-4.0 (m 3H), 4.85
(m IH, 6.90-7.12 (m 3H), 7.40 (s, IH, 7.57 (dd,

. %%?E%Iggv{ggH W;?z 38 bR oh MEz CoER) 835 0 M1 1.2 e,
( l)lﬂz}aéré% )@;?i-cl écﬁgf‘ﬁfﬂi, -3k AL 1348, 119137 %b L-0PEH 1 441)1¢ 05
[ 2678 e itD: GTBI6A o HI)AA2014:D frh) D (60 () X

22%«2"' Dy Labisil dos et aabn, 3 Ts XA ST w a2 18

ag}aoz; ,C708Ch 46 (m 1H) 244 (d,J = 6.8 Hz, 3H) 225 (s 3H), 1.80 - 1.52
- et hyl -3-ne I “I"'H-i ndazol -5-yI)-I-(I'F-tétrazol -5

{(ﬂll)4H)3t1tﬁ}2I—}léﬁ1(me21(IBO my, 0.1 mmol, 1 0 equiv),

sodi um carbonate (40.0 ng, 3.0 equiv), and iodonethane
(24 mL, 3.0 equiv) were conbined in dinethylsulf oxide
and the m xture stirred BEXAMHEIERgnpPer ature overni ght.

The m xture was then diluted with water and extracted
wi t KERBHIH(342-¢HudroxyBicthy Diyeidinay irde 7 onefhsil-tHeindazd 15

were wasfed, wi th wat.er (3 N 3 dri over
Sod um S1PSafi Dnihafin &30 gt Erafyipral-pfiDRRE
preparative HPLC afforded the title cmln'pound 1H NMR
(CD3OD) d 1.30 (m 4H), 1.57 (m s, 3H),
2.75-2.95 (m 5H), 3.40 (m 2H),
4.05-4.40 (m 6H), .
(dd, 7=7.3, 7.6, 7.12 (m 2H), 7.35
(s, IH. Mss gf /

MS (EST) [M + HJ* = 539, "H-NMR (500 MHz, CDs0D) § 8.53 (d, J = 26.0 Hz,
1H), 7.89 (d, J = 7.5 Hz, 1H), 7.66 — 7.58 (m, 1H), 7.23 (d, ] = 8.5 Hz, 1H), 7.20
—7.07 (m, 4H), 6.98 (d, T = 8.5 Hz, 1H), 6.96 — 6.90 (m, 1H), 6.78 (dd, J = 8.0
and 2.0 Hz, 1H), 4.61 (s, 2H), 4.60 — 4.48 (m, 2H), 4.45 — 4.32 (m, 1H), 4.32 (s,
1H), 4.20 (s, 1H), 4.06 (t, J = 15.0 Hz, 1H), 3.72 - 3.64 (m, 1H), 3.34 — 3.31 (m,
1H), 3.28 — 2.94 (m, 5H), 2.82 — 2.50 (m, 2H), 1.90 — 1.20 (m, 6H).

EXAMPLE 28

(£)-6-(1-(7-Methyl-1H-indazol-5-yl)-4-ox0-4-(4-(2-0x0-1,2-
dihydroquinazolin-3(4H)-yl)piperidin-1-yl)butan-2-yl)nicotinaldehyde
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WO beosasdsexyl i ¢ aci d

10

15

(MH) +. EXAMPLE 18
()-4-(2-O0xo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne

[1-(l-benzyl-IHtetrazol -5-yl)-2-(7-ethyl-3-nethyl-IH
i ndazol -5-yl)-ethyl]- am deA m xture of

4- (2- oxo-1, 4-di hydro- 2H qui nazol i n-3-yl)-piperidine-Ic
arboxylic acid

[2-(7-ethyl-3-nethyl-I|Hindazol -5-yl)-I-(lHtetrazol -5

-yl)- ethyl]-amide (30 ny, 0.05 |, B1. 0. equiv),
sodi um carbonate (18.0 ng, 3.0 equiV), 3 pbenzyl
brom de (8 nL, 1.1 equiv) were iNned

di met hyl sul f oxi de and the m xt re stirred at room

tenperature overnjg N was then dil uted

@ ethyl acetate (3X). The
conbi ned or gani & & ag< wePe washed with water (3X),
brine (3X), dri&d oVer kodijum sulfate, and
concentrated. Purificatiof by preparative HPLC
afforded a m xture of thetwo alkylated regioisoners
whi ch were not separated. OO/ MS: R = 1.68 nin, 619. 44

) 8. ORI G B gronret ey S5, e

- indamltﬁ)xlyﬂ)uta‘,nc@d:)pcpendm -4-yl)- 3 A4- d1hydroqu1nazohn 2(1H) one (20 9 mg,
I-3 nmet h dazol )| -pyridi n-4-

éﬂ% { 15945 aX%De% M] WP?"’“&&%K@ Licgre) s e

;1 9%%?33??‘3 aggly&bhygkaly?éﬂe QHIoRAE @ i) 3THE LroRBPSEILESNRad C

[ stirferd astrpgh t@nparatnyd fot Hai Rbarcottidh yhy quenchidd wish P! -

TR THERE, MO AR R -

bivamitiide ( difed®er dodlur@Qulifig aM@Ehcepd®0zilvéan off-white solid.
Purification by flash column chromatography (10% MeOH in methylene
chloride) afforded the desired product (9.5 mg, 69%) as a colorless oily solid.
'H-NMR (400 MHz, CDCl3) § 10.02 (d, J = 8.0 Hz, 1H), 9.06 (d, ] = 16.4 Hz,
1H), 7.94 — 7.82 (m, 2H), 7.18 — 7.08 (m, 4H), 7.08 — 6.84 (m, 3H), 6.65 (d,]J =
7.6 Hz, 1H), 4.68 — 4.44 (m, 2H), 4.24, 4.16 (2s, 1H), 4.05 — 3.95 (m, 1H), 3.88 —
3.76 (br. 1H), 3.30 - 2.92 (m, 4H), 2.72 — 2.47 (m, 2H), 2.47 (s, 3H), 1.84 — 1.35
(m, 6H).

EXAMPLE 29

(£)3-(1-(4-(7-Methyl-1H-indazol-5-yl)-3-(5-(piperidin-1-ylmethyl)pyridin-2-
yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one

-73-
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di met hyl sul f oxi de and the m xture stirred at room

tenperature overnight. The m xture was then dil uted
wowdaok/osaser and extracted with ethyl acetate (BX/USH€040721

conbi ned organi c extracts were washed with water (3X),

brine (3X), dried over sodiumsulfate, and

concentrated. Purification by preparative HPLC

afforded a mxture of the two alkylated regioisoners

whi ch were not separated. LCOMs: f = 68 mn, 619.44

(MH) +. EXAMPLE 20

()-4-(2-O0xo-1, 4-di hydr o- 2H qui nazoI\\Tﬁ 3 pi peri di ne

-1 -carboxylic acid
[2: (7-ethyl - 3- et hyM+ i ndazol - @ | { 2- oxo- 2Phenet hy
| -2Htetrazol -5 A and EXAMPLE 21

()-4-(2-Oxo- 1, M/dl 02H-q|nazoI|n3yI) pi peri di ne
-1 - car boxyl i caciN
[2-(7-ethyl-3-nethyl Jd.ndazol -5-yl)-1-[1-(2-o0x0-2-ph
enyl -ethyl)-1Hetrazol- 5°yl)-ethyl]-amde HN N N=N A
m xt ure of
4- (2- oxo- 1, 4- di hydr o- 2H quithaz®dl i n- 3-yl ) - pi peri dine-1c
arboxylic acid

[2-(7- ethI-3 met hyl - 14 i ndazol -5-yl)-1-(1Htetrazol -5

-yl ) - mt}mmﬁ(éb6((3<§7@eth>d 135 ingapnl:5- 1D 6-euiA4-(2-oxo-1,2-
S%gliyﬁfg %an‘%z@ﬂge@}fg rﬁ)p @'Iri‘m_n ]YB%H%{&‘U@ rﬁcgnnaldeh?{[%el q%ed/lous

[ exﬁnp[et:hmgsu D ®xintla, ao@thg uliftiichwir@etﬁdrier(n el )avasrtearsd
t enper at ure overni ht. The mixture was then dil uted

5 wittith Byed diopmpbpipsaidiget Brceit NA(QAQyBH avastadtied qughthe repgidon

mixture was stirred at room temperature overnight. The mixture was directly
purified by flash column chromatography (10% of 2M ammonia in methanol in
methylene chloride) afforded the desired product (10.1 mg, 72 % for two steps).
MS (ESD [M + H]" = 606, 'H-NMR (400 MHz, CDCl;)  8.47 (d, ] = 16.0 Hz,
10 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.42 - 7.33 (m, 1H), 7.16 — 7.10 (m, 2H), 7.04 —
6.97 (m, 2H), 6.94 — 6.85 (m, 3H), 6.64 (d, J = 8.0 Hz, 1H), 4.67 (d, ] = 14.0 Hz,
1H), 4.60 — 4.45 (m, 1H), 4.24, 4.14 (2s, 1H), 4.10 — 3.90 (m, 1H), 3.70 - 3.64
(m, 1H), 3.41 - 3.37 (m, 2H), 3.18 — 2.80 (m, 5H), 2.72 — 2.10 (m, 12H), 1.75 —
1.28 (m, 8H). HPLC tg = 1.22 min.
15
4-Nitrophenyl 4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine- 1-carboxylate

o™

To a solution of 3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one
hydrochloride salt (1.5347g, 5.73 mmol) in methylene chloride (100 mL) and
20 triethylamine (2.39 mL, 3.0 equiv) was added nitrophenylchloroformate
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conbi ned organic extracts were washed wth water (3X),
brine (3X), dried over sodiumsulfate, and
wa@oesemss@t ed. Purification by preparative HPLECT/US2004/040721
afforded the title regioisoners. 1HNVR (CD30D) d 0. 88
(m 3H), 1.10-1.40(m 8H), 1.46- 1.78 (m 6H), 1.94
(s IH) 2.5 (m 2H), 2.78-2.93 (m 2H), 3.33-3.68 (m
4. 06 4 43 (m 3H), 5.50 (m IH, 6.87 (m IH)),
g 0O (m 2H), 7.65- 7.80 ( 3H), 8.07
(@1 3 Q;qupbv) aq\,@@gl tgg)@@raugqpn@g D{tRAZER- 4 greactlon was
P ob ey sy Thesahen wE Frer e e
d a[yBH()\Z selihyThis sdiiﬁi {Wé taken up 1n methylene chloride (60 mL) and
1H i ndazol - (2- 0x0- 2- phenyl yl)-1H tetraz
olwasheg witlyd qu) wbjéroxm( >c§§ tfaftl f@%{j&éayemwas
5 G'd}xed Evvé%S&Qm szfrf%é letereg ::g\d c&c%%tr:gtg% tO n? agolﬁp ?heGQ)hd was
( tﬂmhhe? titiat@} witB nhth;ll«hl)e chinrii2 (2QImLy 1. dive theldbsﬁéd pn}d)iuct

(1827 L i (ISP =90, 775y

6.92 (m IH), 7.03- 7.16 (m 3H) 7.41 (s, IH), 757
(m 2H), 7.70 (mIH. Mss spec: 647.85 (MH) +. Ethyl
4S(mﬂ$fbtmpar2d((2 (trimet hyI silyl)ethoxy) methyl)-2Hin

10 daé%ltr%pxérp)}? Ht(8 %luo%] 9%&8 1,2- dlhlyd%qumlalz\!)hnﬁ(4%:91)-51;;er1d1ne—1-

carboxylate

Ak
S

NH
b/F

Yield: 60%. 'H-NMR (500 MHz, DMSO-d¢) & 9.28 (s, 1H), 8.30 (d, J = 9.2 Hz,
2H), 7.47 (d, J = 9.2 Hz, 2H), 7.08-7.04 (m, 1H), 6.98 (d, J = 7.3 Hz, 1H), 6.91-

15 6.88 (m, 1H), 4.46-4.40 (m, 1H), 4.41 (s, 2H), 4.32-4.26 (m, 1H), 4.18-4.13 (m,
1H), 3.19-3.14 (m, 1H), 3.05-2.99 (m, 1H), 1.95-1.80 (m, 2H), 1.68-1.66 (m, 2H).
Mass spec.: 415 (MH)".

Isoquinoline-3-carbaldehyde
o
X H

20 =N

A solution of methyl 3-isoquinolinecarboxylate (2.0 g, 10.7 mmol) in
toluene was cooled to -78°C. To the solution was added diisobutylaluminum
hydride (1M in toluene, 21.4 mL, 21.4 mmol) slowly over 15 minutes via syringe.

While still at -78°C, the reaction was quenched with a solution of ether (80 mL),
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To the cl ear solution of ethyl
4-(7-met hyl -1 H i ndazol -5-yl ) but-2-enocate (760 ng, 3.11

worewb/36550 equiv.) in tetrahydrofuran (10 i) PeBUsMOEE0721

10

15

20

25

di cycl ohexyl net hyl amne (2.6 nm., 6.2 nL, 2.0 equivV)
followed by 2- (trinmethylsilyl)ethoxynethyl chloride
(0.66 nL, 3.73 mol, 1.2 equiv). The reaction m xture

MasstHredatroomtemmr&ureforz h. The m xture

oty 2aickh P el avalgRnly andyisn HESTRBRLY R Ao slowly
W38 Yo Yadnl e pePure Q)"va%%]h‘t?v?ﬁe égqhﬂémw dRhfed Hﬁ’d the

concentrated in vacuo € resi colorless oil was
peolivértedhsioyafidraieth Elabhucelumhcbrranasograpihy(epaieng Hydthyl

cotestr Bekiher 1o 13 <! irtrdyhefenen el | FRctiyqiifs sfe °
( rorkbbbld 85%4ylahhyl‘ﬂwm (?:D"c%f' 004MEI7y 5. mt |(s 21}1()(9'235 (s,

(trlnethyIS|I ) et hoxy) 2H i ndazol - 5-yl ) but anoa
t @HEt8.361¢s, hHséBI QJ‘t—? 88 (mf 212), Br83rb 32 (ret Hy). pViriscipae: [IB1OIH)™.
nyg, 1.665 mmol, 4.4 equiv) in anhydrous ether (1.2 nlL)

at - 70 0Cin an oven-dried flask was added

nbut yl IDiphdny M E-Bromolyri@inL yIjtphedyl S@indhmbthykphds phdhaty )

dropwi se under nitrogen via syringe. The resulting
deep-red sol ution was st d for 5 mn before use in
t he next step. To a 50- | Qyen- prem flask was added
di -n-butyl sul fide (24%rng,N1. §65 TRl , 4. 4 equi v) and
cupr ous iodide (159 ng, 0. 832NmRwI , 2.2 equiv) under

AR P R S SR

2isB)z5fdpdhdl)(h2 kit At EnvRmpas@as, Wisadaad nilide (Al mL, 12 mmol)
followed by (PhO),P(O)H (3.4 mL, 16 mmol). The mixture was stirred at room
temperature for 1h. The mixture was left to stand at room temperature for 2 h and
was cooled in a refrigerator for 20 min before the solids were filtered and washed
three times with isopropanol. Drying under high vacuum afforded the desired

product as a white solid (4.38 g, 88%). MS (ESI) [M + H]" = 495.

The following intermediates were similarly prepared:

Diphenyl (4-nitropyridin-2-yl)(phenylamino)methylphosphonate

NO,
A o
| p-OPh
N ~oPh

NHPh
MS (ESI) [M + H]* = 484. HPLC tg = 1.83 min.

Diphenyl (phenylamino)(quinolin-2-yl)methylphosphonate

~ (o}
| g,oph
NT ~OPh
NHPh

Yield: 83.2 %. MS (ESI) [M + H]" = 467. HPLC tg = 1.93 min.
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yel |l ow sh brown precipitate was forned. After stirring

at 00C for 20 mn, the cooling bath was renoved and
weedvglosessq 7- met hyl - 2- (( 2- PCT/US2004/040721

(trinmethylsilyl)ethoxy)nethyl)-2Hindazol -5-yl)but-2-e

noate (141.7 ng, 0.378 mmol, 1.0 equiv.) in anhydrous

ether (1.2 nlL) was added via syringe. The sol ution was

stirred at roomtenperature for 1 h. The reaction

m xture was then partitjoned between an aquequs
or PHER G-I YRR SO G CaRpace
ethyl acetate (upon shaki ngx heosol i ds gradually

di ssolved to a give blju quepus lis@lpt i on) . The | ayers
were separated and t éygphwas washed with
water, brine, dried over sodiu I fate and
concentrated in vacuo. Flash columm chronmat ography (5%
nytidiargd.3 v M (ST evier NhJ er31de HPALf =008 tdie desi r ed
product (80 ng, 44 9% which was carried on w thout
farther purification. Ms (ESI) 482

> R P e R Ry Ve B Y B S
acid To a flask cont ai methgl-ghosplidnate
3-(4-ethyl pyridi n-2-y|T éél-(7- met hyl - 2- (( 2-
(trinmethylsilyl)ethoxy)nmethyl)-2Hindazol -5-yl) but anoa
te (80 ng, 0.166 nmol, 1.QlLequiv) in tetrahydrofuran
(4 mL) was added |ithiunffhydroxfde (2.0 M 0.34 nilL,
4.0 equiv). The suspensi s_hefPRd at 600C under
nitrogen overni ght. The r dhct ifon ture was
concentrated in vacuo. HydrochHBRic acid (I N, 0.6 nl)

deeslga | Ufrh-Qn ac Lth et hyl

m?gte.' h%&%@%@g %gp ut ?%&ﬁﬁv\%?%dj %’gtge to pH 7
W th sodi um hydroxi de (1N) and re-extracted with ethyl

lo 208t ahg. e Sobl N, St RGeSl SHElS St 2 aRD e
CO,Me

) 8
|_OPh
N" L\OPh
NHPh

Yield: 74.6 %. MS (ESI) [M + Na]* = 496. HPLC tg = 2.03 min.

Diphenyl isoquinolin-3-yl(phenylamino)methylphosphonate

15
Yield: 84%. 'H-NMR (DMSO-dg, 300 MHz) § 9.33 (s, 1H), 8.17-8.12 (m, 2H),

7.94 (d,J =8.1 Hz, 1H), 7.70 (t, ] = 7.0 Hz, 1H), 7.68 (t, ] = 7.4 Hz, 1H), 7.37-
7.25 (m, 4H), 7.21-7.04 (m, 6H), 6.99-6.02 (m, 4H), 6.71 (dd, J = 10.2, 4.8 Hz,
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over sodium sulfate and concentrated in vacuo to give
alight yellowoil. M5 (ESI) 454 (IVH)+.

W@ 200308455¢ 3- (4- Et hyl pyri di n-2-yl)-4-(7- et hyl - Pe(/022004/040721
(trinmethylsilyl)ethoxy)nethyl)-2Hindazol -5-yl) but anoy
|') pi peridin-4-yl)-3,4- dihydroqui nazolin-2(1H)-one To
a solution of
()-3-(4-ethylpyridin-2-yl)-4-(7-methyl -2-((2-

AT e el T A0 Pl BTl L 200
(@5 )h%@?qﬁgda@7 di hydr o- 3- (4- pi peri di nyl -

-qui nazol i none (46 ng, 0.199 mmol, 1.2 equiV).
Trlethylan1ne (70 m.) was then added foll owed by

3- (dj.et hoxyphosphar yl oxy),- 1, 2.3-benzotriai n- 4(3H)-one
oerRPeRy (g e dutpspiing 3B R IR R By P GhoRne
The resulted cl oudy yel |l ow sol utj was stirred at
room t enperature overni ght. [ '
diluted with ethyl acetat
sodi um hydr oxi de sol uti n.>Nh \  lgyers were separated
and the organic | ayer S with brine, dried

over sodiumsul fate and cncdntra ed in vacuo. The

resi due was purified by £ha Hco chr omat ogr aphy

(10% et hanol in rrethylorl to afford the

desired product (72 ng, 8% for two steps): (ESI) 667
5 (M) +. EXAMPLE 22

Qq;:?d ook 3rpt TR WOV S B A58 7 58600 TR 4 55 p9g2o
)yy%é%gt, %?9%(126 )P r)Léltp é 04 hird Mis @By ey nagqh i n- 2(1 H

utlon
()-3-(I-(3-(4- ethylpyrldln 2-yl)-4-(7-met hyl -2- ((2-

(trimethyl iﬁ a}Yegll)yf ugé)nz% )yim}lehr}g/ e?rmngkmqu}%pgospgmyatg but anoy

| ) pi peri di

/N B°
fo} (o]
o O

10

15

Yield: 98%. 'H-NMR (400 MHz, CDCl3) § 7.37-6.31 (18H, m), 5.30(1H, d,
J=24.4Hz). HPLC tg = 2.10 min, MS(EST)[M+Na"] = 428.04.

Diphenyl benzofuran-2-yl(phenylamino)methylphosphonate

\ (i‘ago .
o o
Oy e
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di hydr oqui nazolin-2(I H)-one (69 ng, 0.103 mmol) in
tetrahydrofuran (2 nL) was added | Mtetrabutyl ammoni um

wo basosedso i n t et rahydrofuran (0.21 ni, 0.207 nP@l/pUSR04/040721

10

15

20

25

equiv). The m xture was stirred at 600C under nitrogen
for 4 h. Tetrahydrofuran was renoved in vacuo and the
resi due was partitioned between water and et hyl
acetate. The |l ayers were separated and the organic

|l ayer was washed with brine, dried over sodium sulfate

deléof?ﬁ% nt Ha/MR (WOMHGOCD@@ O e @éé QAL DhPi4l (g by

ro U i n met hyl ene
cflﬂ'or Ig%) 'ﬁm‘épkf ofgg?%eagﬁg p% ?8% ny, 91%
as a white powder: M5 (ESI) [M+ H]+:537 1H-N|\/R
400 MHz, CDCl 3) d 8.48 - 8.42 I[H).,. 7.95 - 7.91
(m TV 50 bty etpey)mp R JH i dsgolerd cahgldehyde
4.70 - 4.64 (m IH\,,4.60 - 4.42 (m IH), 4.24 - 3.90
(m 3H), 3.78 - 3.68tm I|H), 326 292(m 3H), 2.92
- 2.38 (m 8H), 1.78- X850 ( 0- 1.12 (m
2H, 1.12 - 0.94 (m 3H) vving exanpl es were
prepared using nethodolog|es :
to prepare Exanpl e 22: EXAMPLE 23

- Fl uor o- 3- ( 4-(7-methyl -1 Hjndazol - 5-y] ri
((;“) n- 2- To asolution of(7 méthyl 1H- 11¥dazole—5 carbal ehyde%S?) { X

y'nln%ﬁ %WN':%&%%% %léheéﬁbéhﬁné(zﬂ Sdrhﬁ?fl_@'i %Hin'ﬁﬁ 2l dr I\/Hg 2(1H

-one’ F NVR (400
Cmmtaaydrdﬁsaneezo 8L )50 O{Gy wasmﬁdewzmm@hym)&)euheaymmhyl

s Borife ool 5 50Mhof e (oA % st afd it Foqipuce

( $or 9 i) ThefreBdtidnt mixdkdl wad dB@ted wathoethyl acetate, washed with water
(2X), brine (2X), dried over sodium sulfate, and concentrated in vacuo. Column
chromatography afforded 8.5 g (93%). "H-NMR (400 MHz, CDCl3) ¢ 12.3 (br.,
1H), 8.13 (s, 1H), 7.88 (s, 1H), 7.42 (s, 1H), 6.12 (d, ] = 7.0 Hz, 1H), 5.31 (d, J =
7.0 Hz, 1H), 3.80 (s, 3H), 2.60 (s, 3H).

1-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-

indazol-5-yl)ethanone

To an oven-dried flask under nitrogen was charged with cesium carbonate
(1.98 g, 6.09 mmol, 1.3 equiv, dried at 150°C under high vacuum for 16 h)
followed by diphenyl (6-bromopyridin-2-yl)(phenylamino)methylphosphonate
(2.32 g, 4.68 mmol) and 7-methyl-2-((2-(trimethylsilyl)ethox y)methyl)-2H-
indazole-5-carbaldehyde (1.36 g, 4.68 mmol). Anhydrous tetrahydrofuran (9.6
mL) was introduced followed by anhydrous isopropanol (2.4 mL) via syringe

under nitrogen. The yellow suspension was stirred at room temperature under
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(m IH), 3.20 - 2.76 (m 4H), 2.72 - 2.32 (m 5H)),
1.78 - 1.46 (m 3H), 1.46 - 1.12 (m 2H). EXAMPLE 24
W@ 20058545506 (4- (7- Met hyl -1 H i ndazol - 5-yl) - 3- ( pyr Pdi/nsRoyb40721
) but anoyl ) pi peri din-4- yl)quinolin-2(IH)-oneMs (ESI)
[M+ H+ = 506, 1H NWR (400 MHz, CDC13) d 8.60 - 8.54
(m IH, 7.92 (s, IH, 7.50 - 6.86 (m 10H), 4.72 (d,
J = 12.8 Hz, IH) 403(d J =13.0 Hz, IH), 3.78 -
3.70 (m 1H) 2.90 ,280 250m
2 pptrogon gyerpight @ﬁ)S h)p Tepthe r@n]mg(swpenm was aggtpd. 1

I(E%ﬂé@oré% a8 (16 IQ:L? gn({ e rggihtmgl_lp b Solufor whs &frdll &room
( Jendpetdtaedof 7 hMatihnyOMS shdazdlcompleke hyalrlysisned thyldpyirdddi n

y PYosuEta IS 95HiBR Prigure was pautralized ity dNsqdivRub¥icoRde (124
> SRy g o B2 s v
6 washedrwitlobfine, drig@ over4oB6m( swlfa@tnd can@atrged in bycuod T2

reétgi%e v\gas ggrlf%ﬁl b plles% %)léag %h:%rnqz'laog}(r_%ﬂhyé%a&o%s tlz"tgf %%_%fed

;3%@@% ﬁo@ﬁnl(ﬁOB g, 93.6%). MS (ESI) [)M+H] =461. HPLC tg =
3- (I -(7- Met I"H i ndazol - 5-yl (5-met hyl pyrid
_mm

10 yI ) but anoyl ) pi peri di n-4-yl) -3, 4-di hydroqui nazolin-2(IH
)-oneMs (ESI) [M+ H+ = 523, 1H NWR (400 MHz, CDC 3)
dT8e 8Qlowdng ihtermbdihted wize sibdidarlypréparddd, J = 16.8 Hz,

| ,_7.93 (d, J = 4.8 Hz, | 7.32 - 7.05 3H,. ..
g S (nltimghy s sthons ey npiasor Sy - - Gyligetin-
(m l H) , 4.60 - 4.42 (m 2—lyb'}:thanone

15  Yield: 75.4 % (2 steps). MS (ESI) [M + H]"=432. HPLC tg = 2.11 min.

1-(6-tert-Butoxypyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-
2H-indazol-5-yl)ethanone

20  Yield: 100 %. MS (ESI) [M + H]"=454. HPLC tg = 2.16 min.

Methyl 2-(2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-

yDacetyl)isonicotinate
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wo Bos/0265481 (d,

10

15

20

4.22 (s, IH), 4.10 (s, IH, 4.08 - 3.90 (m IH, 3.78
- 360 (m IH, 3.20 - 2.78 (m 4H), 2.70 - 2.56 (m
J = 6.8 Hz, 3H), 2.25 (s, 3H), BRCB0S2004/040721
1.52 (m 4H), 1-52 - 1.10 (m 2H). EXAMPLE 27
()-3-(1-(3-(5-(Hydroxynet hyl ) pyridi n-2-yl)-4-(7-net hyl
-1 Hi ndazol - 5-

yl ) but anoyl ) pi peri di n-4-yl) -3, 4-di hydr oqui nazol i n-2(I H

)-one M5 (ESI) [|\4:+ME|]|Z+ = 539, 1H NMR (500 MHz, CD3OD)
d 8.53 (d, J = 267%™, IH), 7.89 (d, J = 7.5 Hz, IH),
7.66 - 7.58 (m 4™, 7.23 (d, J = 8.5 Hz/ IH), 7.20 -
7.07 (m 4H), 6)98 [d, Hz, 1Hf, R 96 - 6.90
(m IH), 6.78 (doy N2.0°Fz, IH), 4.61 (s,
2H), 4.60 - 4.48 (m @H a5 N2.32 (m IH), 4.32
(s, IH), 4.20 (s, IH), 4.06 (tN J = 15.0 Hz, IH, 3.72
(m | .

- 3.64 (m IH, 3.34 - 3.31 (m
gglis (BSTS v+ A1 20440 HR D 1, L2 96 min VB d(Wikh @ENisopFefMVELE:

( Yfr&m(sbhveidt dviehimge): INIS (BSIBEM + B {4 1681 -HOIGE 4 £ 3-3( 2niox - |
2_

di hydr oqui nazol i n-3(4H) -yl ) pi peridin-1-yl)butan-2-yl)n
i co 7-10@&?@@ i cfhylsilyl)ethoxy)methyl)-2H-indazol-5-y1)-1-(pyridin-2-
()-g- (l-(3- (@?ﬁydr oyxsyr¥e)t %QI y)pyri}tljl) n-2-yl)- 4)2)7 rgg)t/ hyl
-1 H ndazol - yDethanone

S5-yl') but anoyl ) pi peridi n-4-yl) -3, 4-di hydr gqui nazol i n- 2(
| H-one (20.9 ng, 0.025 I, 1.0 equiswsi-and -
Dess-Martin reagent (@1. =.0 1 v) \ere

di ssol ved in anh epd—<hloride (2 nL). The
cl oudy sol utionfjwag stirred at” room tenperature for

I h. The reactio guenched with 0.5 N sodi um
hg}droxi de. , The Ia&iers were separated and the organic

I

vei: e VRSIMR GRG0 MHZ e Bdd (ST 4@&2%&#95%94 el =
28% GONGHNY bRYEGH) 07 84 e 7ath, RH) 74 5938, i, 7.42 s, 1H),
7.00 (s, 1H), 5.68 (s, 2H), 4.55 (s, 2H), 3.60-3.55 (m, 2H), 2.57 (s, 3H), 0.93-0.87
(m, 2H), -0.06 (s, 9H). Mass spec.: 382 (MH)".

1-(Isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2 H-

indazol-5-yl)ethanone

Yield: 53%. "H-NMR (CDCls, 300 MHz) 8 9.31 (s, 1H), 8.48 (s, 1H), 8.05-8.02
(m, 1H), 7.98 (s, 1H), 7.97-7.94 (m, 1H), 7.77-7.68 (m, 2H), 7.46 (s, 1H), 7.06 (s,
1H), 5.68 (s, 2H), 4.66 (s, 2H), 3:60-3.54 (m, 2H), 2.58 (s, 3H), 0.92-0.85 (m,
2H), -0.07 (s, 9H). Mass spec.: 432 (MH)".

(#)-1-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-
2H-indazol-5-yl)ethanol
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Purification by flash col unm chromat ography (10% MeOH
in nmethylene chloride) afforded the desired product
W@ 2005/090550 69%9 as a colorless oily solid. 1H NMR/(4D04/040721
MHz, CDCI3) d 10.02 (d, J = 8.0 Hz, IH), 9.06 (d, J =
16.4 Hz, IH), 7.94 - 7.82 (m 2H), 7.18 - 7.08 (m
4H), 7.08 - 6.84 (m 3H), 6.65 (d, J = 7.6 Hz, IH),
4.68 - 4.44 (m 2H), 4.24, 4.16 (2s, IH, 4.05 - 3.95
(m IH, 3.88 - 3.76 (br. IH, 3.30 - 2.92 (m 4H),
2.72 - 2.47 (m 2AR2.47 (s, 3H), 1_87_5/1,35 (m

6H) . EXAMPLE 29

()3-(I-(4-(7- I\,E'thyINI : 2 NL) 3-(5-(piperidin-I
-yl nmet hyl) pyridin-2-  oH =\

yl ) but anoyl ) pi peri di n- 4- yI) 3, 4- d| hydr oqui nazolin-2(IH

) -oneA sol ution of

() - 6- (To(akoneioh i ()-8 adpyBdinl)-yH-DKondthy# 2((22-0x 0- |

] 2- .
qKtﬁymﬂaasﬂmﬁﬂwy)m@lesdH?H;ﬁpsiﬁobéml)ﬁrh«?npneyWB Rad-12-pmph in
| Sl OO RO VT R i Doy a p LT s O0BY |

5 byodhgdides(98img I2rfél'mdlohd 2 &oiwds ohlap&btion. TBEIsolatdomoded
and the reaction m x ure S stere at roo

t é‘i‘ﬁS alroemn IGURGTAM hMethapo R renqVedunder vacuum
PHAd fregEkiMk Jvésap%?nmeu 'E@t\xfcléﬁ Wﬁ?ér%ﬁﬁ 2R adelfi0 @ﬁe &lgbmc

amoni a 1 n nmethanol in nethylene chloride) afforded
t hyelwas sepdrapadowasted (With Hriney drigtParid dopcerttiatedstogpes) a lighs

(ot bl b viResHTOVRY S 0 el F 1 ¥y finy 25
10733(m IH) 7.16 - 7.10 (m 2H), 7.04 - 6.97 (m

HL 4 - 6.85 (m 3H), 6.64 (d, J = 8.0 Hz, |H),
4T e/fC(thngg intermediates quwmnmﬂwrepamd% (m |H, 4.24,

- -éifihie%l-%%-ﬁfmfi\aﬁ%@%@vek%ﬁwim g

2.10 (m 12H), 1.75 nitropyridin-2-yl)ethanol

_J/—-Sr—-

Sl /

15  Yield: 11.3 % (2 steps). MS (ESI) [M + H]" = 429. HPLC tg = 1.81 min.

(X)-1-(6-tert-Butoxypyridin-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5 —yl)ethanol

_/—SI_

- /

20  Yield: 51.8 %. MS (ESI) [M + Na]"=478. HPLC tg = 1.97 min.
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warsnydsat e O2N To a sol ution of

10

15

20

1.28 (m 8H). HPLCtR = 1.22 mn. 4-Ntrophenyl
4- (2- oxo-1, 2-di hydroqui nazol i n-3(4H) -yl ) pi peridi ne-1-c¢c

3- (pi peridin-4-yl)-3,4-di hydroqui nazol i n-2(| H) - one
hydrochl oride salt (1.5347g, 5.73 mml) in nethyl ene
chloride (100 nm.) and triethylamne (2.39 nL, 3.0
equi v) was added nitrophenyl chl orof ormate( 1. 3863g, 1.2
equi v) at room tenperature under nitrogen. The

r eiotMothylerél -bydrok g@-@tmetbph2 4 @ripanethylsdylostbexy)ghthyl)-2H-

The sol vent was renove 0 ve a yel |l ow
solid. This solid Hﬁ@zqﬁ%ﬁ%mﬁﬁ%ﬁﬁuﬁ§&ﬁ§lene chl ori de
(60 nL) and washecbet h 1N sodi um hydroxi de (30 ni).
The net hyl ene chl Qride | ayer was dried oyer sodi um
sulfate, filtergd and concentrated to gsve a solid.
The solid was fUrther ted w ph/net Nyl ene
chloride (20 n.) Yo dive g§ived product (1.41g, .
629 . HPLC tR= 1.85 M, S(EN) [ MrH += 397. 07.
Simlarly prepared: 4-Ntropphenyl 4-(8-fluoro-2-oxo-
1, 2-di hydroqui nazol i n-3(4//)-yl) pi peridi ne- 1-
céfrltidx@ﬂ %t (elo@g Nyithy2 &eVochf tB@%)pmpyler)( 248 (KER, [MOVBDaY 6364.

o H¥R Bpp Mz bRy Srtariy 2416yt 54 (LD P . Ton,

' :ZDDS’S 67. §i(m611$)8 7(1@(s ' 1*1*)), 6%13@ 1ﬁf4§)5§ @®, 250&95 oz‘Lélbs((?n 1H),

(A0 118, 05925, gasH)( S0 = 5 B AR, 0tdaig 133 s 3.8
116818 8%k, PN 3. VR3S SRS iyt 232 (MY: 0.81 (¢, T = 8.2 Hz, 2H),

-0.14 (s, 9H). HPLC tg = 1.98 min.

2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2 H-indazol-5-yl)-1-(pyridin-2-
yl)ethanol

/
Si—
N oo~/
—/

Yield: 68%. 'H-NMR (CDCls, 300 MHz) § 8.53 (d, J = 4.8 Hz, 1H), 7.96 (s,
1H), 7.60 (td, J = 7.7, 1.8 Hz, 1H), 7.25 (bs, 1H), 7.17 (t, J = 7.7 Hz, 2H), 5.68 (s,
2H), 5.01-4.97 (m, 1H), 3.62-3.56 (m, 2H), 3.16-3.09 (m, 1H), 3.02-2.95 (m, 1H),
2.56 (s, 3H), 0.93-0.88 (m, 2H), -0.06 (s, 9H). Mass spec.: 384 (MH)".

1-(Isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-
indazol-5-yl)ethanol
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I soqui nol i ne- 3- car bal dehyde O H\”-\~ N A sol ution of
nmet hyl 3-isoqui nol i necarboxylate (2.0 g, 10.7 mmol) in
wo odogessswas cooled to -78C. To the sol uti on wesT/asmed040721
di i sobutyl al um num hydride (IMin toluene, 21.4 ni,
21.4 mmol) slowy over 15 mnutes via syringe. Wile
still at -78C, the reaction was quenched with a
solution of ether (80 nL) acetic acid (20 nL) and
wat er m.) and then the m x gre was _al

mw %r DMRIEMGle P08 MHzY 29 67 % HHQM 56 ¢ ﬁﬁhéH) 7.95(d,J
OB ERL R 185 00 1S st yonr 3
aQHI) ar.s {sekla)] wi(@ IIH)3 5e8hy)| 2H@cét1 at5el Inex aibs]. 6?;4’3@6 (@&ed
ams of the title co 650 |elﬂ
el g0l ity o 8 250 S04 (4 ) oLk AP 1 255 38,
5 g g gg'd@s gﬁ Ay 70 (%3(s( 2’1‘1}12@%5 2 AB4REHM 2H) . Mass
(6- bronDpyrldln 2- yI)(phenyIan1no)nethyIphosphonate Br

ot VS 3r G B A pihaR Smetan ot S - pyridin 3

tenmperature, was added anlylzétﬁgnd]l 1 n, 12 mol)

foll onwed by (PhO*P(OH (3 m., 16 mmol). The m xture
was stirred at room tenperaturg for-PH. The mixture
was |eft to stand atsemem tg e.for 2 h and was
cooled in a refrigerator NO ef ore the solids
were filtered and washed

10 Yield: 14% (3 steps). HPLC tg = 1.72 min, MS(ESI)[M+H"] = 384.19.

1-(4,6-Dimethylpyrimidin-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethanol
OH

—
SEM—N_
N 73 T

A~

15 Yield: 36% (3 steps). 'H NMR (400 MHz, CDCL3) § 7.98 (1H, s), 7.36 (1H, s),
6.93 (1H, s), 6.92 (1H, s), 5.69 (2H, s), 5.05 (1H, m), 3.59 (2H, t, J=8.0Hz),
3.36(1H, m), 2.94(1H, m), 2.56 (3H, s), 2.48(6H, s), 0.92 (2H, t, J=8.0 Hz), -0.04
(9H, s). HPLC tg = 1.94 min, MS(ESD[M+H*] = 413.21.

20 1-(Furan-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-
yDethanol
OH

~

SEM—N_

o~

N /0
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three times with isopropanol. Drying under high vacuum

af forded the desired product as a white solid (4.38 g,
W@B%Mp/05d8® (ESI) [M+ H + = 495. The fol | owi ng PCT/US2004/040721

internedi ates were simlarly prepared: D phenyl

(4-nitropyridin-2-yl)(phenyl am no) nmet hyl phosphonat e

NO2 r “oph NHPh M5 (ESI) [M+ H + = 484. HPLC tR =

1 83 mi n. Di phenyl

LTRSS B B ‘qﬂéﬁ&%%ﬁfw 4L

|
(LR OGN ROSIL o), 6.3 (1K, m), 5,68 (O, ) 4.96 (1t m), 3.64 (3, ¢
aﬂeS 4> H2z), 3.20RhHN),GPI8 MI[-PIm)YB 66 dSH,&a B92@HVG J(=E8IHZ)[ 1006

(59 e@mgrﬁ?@rt@?‘}\}ﬂg@%ﬁ[w& ﬂrﬁtﬁgllﬁpyrl di n-2-yl)

5 ( phenyl am no) net hyl - phosphonat e TBSO NHPh
1-(Benzofuran-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-

indazol-5-yl)ethanol

Yield: 35% (3 steps). HPLC tg = 2.15 min, MS(ESD)[M+H" = 423.06.
10
(®)-2-(1-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl)isoindoline-1,3-dione

A solution of phthalimide (294 mg, 2 mmol) and triphenylphosphine (525

15 mg, 2 mmol) in anhydrous methylene chloride (10 mL) was added via syringe to
(*)-1-(6-bromopyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-
2H-indazol-5-yl)ethanol (460 mg, 1 mmol). To the resulting suspension was
then added diisopropylazidodicarboxylate (0.3 mL, 1.5 mmol) under nitrogen at
room temperature via syringe. The resulting mixture was stirred at room

20  temperature overnight (17 h). The mixture was diluted with hexane and purified
by flash column chromatography to give a light yellow oil (700 mg, 100%). MS
(ESD) [M + H]* = 592. HPLC tR = 2.05 min.
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Yield: 78.2 % M5 (ESI) [M+ H += 561. HPLC tR = 2. 36
m n. Methyl
wQ2§osdsgsh@enoxyphosphoryl ) ( phenyl am no) et hyl ) i BONUSZTID#/040721
ate CO2Me Q3 i OPh N > " ""OPh NHPh Yield: 74.6 % M
(ESI) [M+ Na]+ = 496. HPLC tR = 2. 03 m n. D phenyl
i soqui nol i n-3-yl (phenyl am no) net hyl phosphonat e Yi el d:
84% 1H—NI\/R(DI\/ISOd6 300 I\/Hz) 6933 (s, IH,
2H)., J = Hz IH) 7.70 (t,
ITE éoqb’“ﬂ&g Hntffrgnedlﬁteéqur% smylaﬂyrrfzpaﬁf‘ . 7.37- 7.25

(ad P e Wsﬁgg&?@y)%mzﬁ gzl -1

5.80 (d, J = 10(p81r1&l:£12§)1)5th!y'l))1.soﬁd6’12ne( tl3-diore 10. 2 Hz,
0.5H). Mass spec: 467 (M) +. Di phenyl

(4, 6-di net hyl pyyi din-2-y|)(phenylfjfﬂ inethylphospho
H /L \ Yi

nate // L N Vo : Yi el 92%. 1H NWVR (400
MHz, CDCI3) d 7. 2M-6Y74 = M. /5.53(1H, d, J=24.),
2.37 (6H, s). HP . a1, MS(ESI)[MH +] =
446. 11. Di phenyl

furan-2-yl (phenyl anj nmet hyl phosphonat e

5  Yield: 79 %. MS (ESI) [M + H]* = 513. HPLC tg = 1.87 min.

(F)-2-(2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-(4-
nitropyridin-2-yl)ethyl)isoindoline-1,3-dione

10  Yield : 83 %. MS (ESI) [M + H]" = 558. HPLC tg = 1.99 min.

(+)-2-(2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-
(quinolin-2-yl)ethyl)isoindoline-1,3-dione

15  Yield : 89.4 %. MS (ESI) [M + H]" = 563. HPLC tg = 2.03 min.

2-(1-(isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2 H-
indazol-5-yl)ethyl)isoindoline-1,3-dione
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Il f 1 % o NH Yield: 98% 1 HNW (400 MHz, CDA 3) d

7.37-6.31 (18H, m, 5.30(1H, d, J=24.4Hz). HPLC tR=
w@28/0mi580 MS(ESI) [ MENa +] = 428. 04. Di phenyl PCT/US2004/040721

benzof ur an- 2-yl (phenyl am no) net hyl phosphonat eYi el d:

98% 1H NWR (400 MHz, CDAI3) 5 7.37-6.31 (20H, m,

5.41(1H, d, J=24.8Hz). HPLC tR= 2.23 nmin, MS(ESI)

[ MFH+] = 456. 01.

7-Methyl -2-((2-(trimethylsilyl)ethoxy)nethyl)-2Hindaz

ol e- 5- car bal dehy /To a solution of

7-met hyl -1 Hi ndazol\e,li carbal dehyde (5.0 g, 31.25

mmol ) and N-net hyl - di cgehohexyl ami ne (13.5 ni, 62.35

mmol ) in dry tetrahydrofumner (120 mi) at 0C, was added

2- (trlrrethyIsHyI)ethoxyrmI\ )| _chloride (6.65 nL, 39.5

mmol ). The ice-bath was re irri '

for 5 h. The reaction m xty S

acetate, washed with water (2X), bri

e_(2X), dri ed

over sodiumsul fate, and co W alNed vacuo. Col umm
chromat ography afforded 8.5 3% (400 MHz,
CDA 3) d 12.3 (br., IH), 8 S, =88 (s, IH,
7.42 (s, IH), 6.12 (d, = ) Hz, IH), 5.31 (d, J =

7.0 Hz, IH, 3.80 (s, 3H), Z (s, 3H).
| (& Brap0 NMRICHOL,)508-M Az & bxl(s AH)(Pos (d,ineg hH S|

| yl ) et hoxy) net hyl) - 2Hi ndazol -~ 5-yl )’ et hanone To an
oV HN-H91 ed 1), do8- (Rt ém, P, otpeh 7avbs, ZHardddt.vi ho Hz, 1H),

a0 ST CtNAD: /R4 sl By 17 7y 11 3. B! b, Bb B

5 (m, 1H), 5.64 (s, 2H), 4.04-3.99 (m, 1H), 3.90-3.86 (m, 1H), 3.61-3.57 (m, 2H),
2.53 (s, 3H), 0.92-0.88 (m, 2H), -0.07 (s, 9H). Mass spec.: 563 (MH)".

(3)-1-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-
2H-indazol-5-yl)ethanamine

/
| = _/—Si—
B N" = 0 \
r
N—/
NH, \NI

10
A solution of (£)-2-(1-(6-bromopyridin-2-yl)-2-(7-methyl-2-((2-

(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl)isoindoline-1,3-dione (1
mmol) in methanol (10 mL) was treated with hydrazine (0.16 mL, 5 mmol) at
room temperature for 30 min and at 70°C for 5 h. The mixture was concentrated

15  invacuo and the residue was partitioned between 1N sodium hydroxide and ethyl
acetate. The organic layer was washed with water, brine, dried and concentrated.
The pale yellow oil (100%) was pure enough to carry on. MS (ESI) [M + H]* =
461. HPLC tg = 1.62 min.
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fol |l owed by di phenyl
(6-bronmopyridi n-2-yl) (phenyl am no) net hyl phosphonat e

w@ 203856350 4. 68 mmol ) and PCT/US2004/040721
7-methyl -2-((2-(trimethylsilyl)ethoxy)nethyl)-2H ndazo
| e- 5-carbal dehyde (1.36 g, 4.68 mmol). Anhydrous
tetrahydrofuran (9.6 nL) was introduced foll owed by
anhydrous isopropanol (2.4 nL) via syringe under

gggi The lom13uspen3|on was stirred at room
g‘ﬁ Wipg! fﬁtqsr%ﬁ%ﬁmb‘lﬂélﬁ’rﬂr@ﬁ’fe *16.5 h). To the

resu
(16 )fﬁ’n%féﬁﬁ’i L s R U
room tenperature for (@rilintdtyletHatidirehowed conpl et e
hydrolysis to the_desired product. The reaction
m xture was neu  zed wWith I N sodi um_gydroxide (12
m.) and then extl ed Wi ethyl gecetat® (3X). The
conbi ned organic Yaydgrs fed with brine, dried
over sodium sul fate amg ‘rated in vacuo. The
residue was purified by flash col um chromat ography to
afford the desired product as a yellow oil (2.013 g,

5 9%i@%) 100MB. (VES(IEST) v+ H] %= 3831 6'H- Nﬂuﬁk@tamzzcmzlm&s 58 (d,
The follomnn% I nternedi ates were sinm|ar

2J €A ABzR Y. 2.97( (- Vs iV 8t h i F4 (my 1 et/ Hé)&y)ﬁ@s 71315)- 721—@ {mh,

916 1ok (09| 2 LR AT iy

mdd, J = 13.4 and 5.0 Hz, 1H), 285(dd J—l32and88Hz 1H), 2.57 (s, 3H),

O

10 Yield: 100 % M5 (ESI) [M+ H + = 454, HPLC tR = 2. 16
m n. Met hyl
2- ( @EM27€ TRty -2 2-(tRiandet Iryilsiiyl lashios  Inyelth ya)-B Bindlavei -iyyl)- 1 24
-i ndazol - 5- . . .
nitropyridin-2-yl)ethanamine
NO;
X of
i—
N - N _/
NH, \N/

Yield: 100 %. MS (ESI) [M + H]" = 428. HPLC tg = 1.51 min.
15
(#)-2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-

(quinolin-2-yl)ethanamine

Yield: 96.4 %. MS (ESI) [M + H]" = 433. HPLC tg = 1.67 min.
20
1-(Isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl )ethoxy)methyl)-2H-

indazol-5-yl)ethanamine

-88-



yl )acetyl)isonicotinateCO2Me Ms (ESI) [M+ H + = 440.
HPLC tR = 2.20 min. Mxed with the isopropyl ester

w@ toososesed vent exchange): MS (ESI) [M + H + = BEBUSHPL@0721

10

15

tR =2.31 mn.

2-(7-Methyl -2-((2-(trinethylsilyl)ethoxy)nmethyl)-2//-i
ndazol -5-yl)-1-(pyridin-2- yl)ethanone Yield: 80% 1
H NVR (CDCl 3, 300 MHz) d 8.71 (d, J = 4.8 Hz, I H)),
8.04 (d, J =88 Hz, |H, 7.98 (s, IH, 7.83-7.77 (m
IH), 7.47-7.43 (m _NA), 7.42 (s, IH), 7.00 (s, IH,
5.68 (s, 2H), 4.55 ( H, 3.60-3.55 (m 2H), 2.57
(s, 3H), 0.93-0.87 (ﬁfﬂékyﬁ\-o 06 (s, 9H). Mass spec:
382 (MH) +.
| - (1soquinolin-3-yl)-2-(7- nnLh; 2-((2-(trinmethylsilyl
) et hoxy) net hyl ) - 2Hi ndazol - 5-yl) &t hanone Yield: 53% 1
H NVR (CDCl 3, 300 MHz) d 9.3 H, 8.48 (s, IH),
8.05-8.02 (m IH, 7.98 (s, .97-7.94 (m | H),
7.77-7.68 (m 2H), 7.46 (s, TOBNHes, IH), 5.68
(s, 2H), 4.66 (s, 2H), 3.60-3. 54 ln1 2H), 2.58 (s,

3H), 0.92-0.85 (m 2H), -0. O 9H). Mass spec: 432

(MH) +. o .
()-1-(6-Bronmopyridin-2-yl)-2-(C7-nmethyl-2-((2-(trinethy

| sid1t! st h%mmt(@ﬂdb, 58V SPE O be 25, MIH) €1.52 00N FI9, 297 (d, J

sol uti on of
( ¥-1.3 {8, bpiopy(di b 8-22Hy| )H)27. 66(&1@1#8/1 Hz, [R7.62 (s, IH) 7.57

e 7 Gl by 2T A8 nkher 7o B2y Y Tiey TR
t srmemd uﬁezw)ng@s I (rr@gm) 903- mw@ﬂ 1¥Dd2 8™, 3H), 0.95-0.92
or ohydri de 55 mmol, 1,2 equiv) in one
pﬁﬂt?%h Ofﬁlés §HI) ng’laéhsmﬁs“%% (ME2G at room tenperat ure

for Met hanol was then renoved under vacuum

(®)-N-(1-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl)-4-(2-0xo0-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

OYH
o

N /No

|
X Br

A solution of (i)—1-(6-bromopyridin-2-yl)—2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethanamine (389 mg, 0.843
mmol) and carbonyl diimidazole (144 mg, 0.885 mmol, 1.05 equiv) in anhydrous
methylene chloride (6 mL) was stirred at room temperature for 1 h. Solid 3,4-
dihydro-3-(4-piperidinyl-2(1H)-quinazolinone (HCI salt, 248 mg, 0.927 mmol,
1.1 equiv) was then added in one portion followed by diisopropylethylamine
(0.22 mL, 1.26 mmol, 1.5 equiv). The resulting reaction mixture was stirred at

room temperature overnight. The mixture was purified by flash column

-89-



and the residue was partitioned between water and

et hyl acetate. The organic | ayer was separated, washed
wowdaos/obissme, dried and concentrated to give a PeTNE2004/040721

yellow oil (lg, 100%. MS (ESI) [M+ H+ = 463. HPLC

tR=1.93 mn. The follow ng internedi ates were

simlarly prepared: ()-

2-(7-Methyl-2-((2-(tri rrethylsilyl)ethoxy)rrethyl) 2Hin

dazol ) -1 - tropyridin-2- t han Yi el d:

1ihr3m%<(g;§ap§%b‘§‘% m%har(otm mefhyjepe Pﬁmﬁ%ﬁ 99? OHE‘% degired

48 90.4 % ESI) 718 (MH)" 1H-NMR 400
(Eé’h (@ 0% 25703 3 ghyyeliow offy B3V 15 (ED) - ERMR (¢

(Mlilmﬂtmlg}sﬁ B)lD)(Bﬂ. ﬂlH)),y7) oetshyH), 72}&+ naazml, lH) yl.)et Ra6 g,
: 8 % M5 (ESL) [ M+ Nad+:47§. HPLC LR =
17@[—) Qﬁln(d(f'l\?e@ﬁ% H), 5.73'(d, J = 8.0 Hz, 1H), 5.62 (s, 2H), 5.20 - 5.10
Xy, - 2 ( quéh()gl Llyl \Y%
3 t h%hﬁzdg(n%rg%g‘ﬁ’ ﬁg}m 8et ?1% %[Insio}%} cot i nafe o hz(m 357
Y(te) e:8. 30292 )aBA0g Mil$ fdd28H%3)®2 + B92i(ddpiHpy. BOesZ’éﬁ Jm,

24 708 o g B 1 B (g ety G (0 <Rl 2oy OV

7}@&CtR7~56(r{ﬁllH) 716(s IH), 6.81 (s, IH), 5.53
(s, 2H), - 4.95 (m IH), 4.30 (br., IH, 3.77 (s,
3H), 3. 50 (t J =8.2 Hz 2H), 3.12 (dd, J = 13.8 and

3 l. dd, d .8 Hz, IH), 2.42
10 T%e glcééomgg glier{r}e& S _w lr’géa%yf'gﬁﬁ Y 14 (s, gDH) HPLC

t R Y INV-88(TIMRthyl-2-((2 (trlmeth Isilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-
(:7Fl\/bthl- -8’2-(tr|rrethyylsyll }e,thox?;methl -2/ -1

ndaib}i’nd&n@r})l)erh i(z-arerl 2- dl@b@f@ﬂh@mhn (4H)- yl)PlPCrldlne—l-

carboxamide
H
OY N
1O

N
N /No

15  Yield: 62 %. (ESI) 640 (MH)". HPLC tg = 1.61 min.

(3)-N-(2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-(4-
nitropyridin-2-yl)ethyl)-4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

OYH
>s(_\_o “TONJQ

X
20 NO,

Yield: 79.5 %. (ESI) 684 (MH)*. HPLC tg = 1.89 min.

carboxamide

-90-



wQ@2@5/08d580 | H), 7.17 (t, J = 7.7 Hz, 2H), 5. 68PCHUSRbY/H40721

5

10

15

,OH SEM N N Yield: 36% (3

Yield: 68% 1H NWR (CDC3, 300 Miz) d 8.53 (d, J = 4.8
Hz, IH), 7.96 (s, IH, 7.60 (td, J = 7.7, 1.8 H, IH)),

5.01-4.97 (m IH), 3.62-3.56 (m 2H), 3.16-3.09 (m
IH), 3.02-2.95 (m IH), 2.56 (s, 3H), 0.93-0.88 (m
2H), -0.06 (s, 9H). Mass spec: 384 (M) +.

| -(I'soquinolin-3-yl)-2-(7-methyl-2-((2-(trinmethylsilyl

11 S s B S r Bl -

3 ui%hn#-@%b%?- g2 ipgo e Scflp Popilee 1

|H), 6.95 (s, |H), 5.68 EaboRdide5. 16-5.11 (m | H),
3.62-3.56 (m 2H), 3.30 (dd, 3:135 48Hz I H)

3.04 (dd, J = 13.9, 8.4 Hz, 255 6
0. 94-0. 88 (m 2H), -0.06 (s, 9H) Mass % @
NH) +

( .
2-(7- I\/bth < ((2- (trlrrethyIS|I ') dt ho )rrethyl) 2Hin
dazol - 5- yI I- ri g . SEM N Yiel d:
14% (3 steps). ' (ESI)[I\/HrH +] =

384. 19. NZ
| - (4, 6- Di met hyl pyri i di nk2-y1) - |-(7 met hyl - 2- (( 2-
(trimethylsilyl)ethoxy)net - 2H i ndazol - 5-yl ) et hanol

eps). 1H NMR (400 Mz,
cDA3) d 7.98 (IH, s), 7.36 (IH s),
Yield: 16 %. (ESI) 690 (MH)*. HPLC tg = 1.71 min.

(¥)-4-(8-Fluoro-2-oxo-1,2-dihydroquinazolin-3(4H)-yl)-N-(2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-(quinolin-2-

yDethyl)piperidine-1-carboxamide

Yield: 28.4 %. (ESI) 708 (MH)*. HPLC tg = 1.74 min.
N-(1-(Isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethox y)methyl)-2 H-

indazol-5-yl)ethyl)-4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carboxamide

91-



6.93 (IH s), 6.92 (IH s), 5.69 (2H, s), 5.05 (IH,

m, 3.59 (2H, t, J=8.0Hz), 3.36(1H, m, 2.94CQH m,
WQ2®6/08635¢ s), 2.48(6H, s), 0.92 (2H, t, J=8. 0Pd&YS$2004/040721

-0.04 (9H, s). HPLCtR = 1.94 min, MS(ESI)[MH +] =

413. 21.

| - (Furan-2-yl)-2-(7-methyl-2-((2-(trinmethylsilyl)ethox

y) net hyl ) - 2Hi ndazol -5- yl)ethanol ,OH SEM N N '/

?Yi el d: 27@6(3lpteps) 1H NMR (400 MHz, CDC 3) d 8.21

(IH, s), 7. 4Q_ iAH s), 7.32 (IH, s), 6.89 (IH s),

6.23 (IH m, 5\68h§2FI s), 4.96 (IH m, 3.64 (2H, t,

J=8.4 Hz), 3.23 (Ikd—Q), 3.18 (IH m, 2.56 (3H, s),

0.92(2H, t, J=8.4 Hz) ,N=§.06 (9H, s). HPLC tR = 2. 06

mn, MS(ESI)[MHH] = & .

| - (Benzofuran-2-yl)-2-(

et hoxy) net hyl ) - 2Hi ndazg

Yield: 35% (3 steps).

= 423. 06. N

()- 2(%(6Bmmmwndu1hyh f(? -((2-

(trimethylsilyl)ethoxy yl)-2Hin az -gl)ethyl)i

soi ndol i ne-1, 3-di one A

ng, 2 mol) and triphenyl'phosphi ne (525

anhydrous methyl ene chloride (10 n) was &

syringe to

Yield: 61%. Mass spec.: 690 (MH)".

W ) etchanol , OH SEM Nx N
2)(5 mn, MS(ESI)[MH +

4-(8-Fluoro-2-oxo-1,2-dihydroquinazolin-3(4H)-yl)-N-(1-(isoquinolin-3-yl)-2-(7-
5 methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl)piperidine-1-

carboxamide

Yield: 85%. Mass spec.: 708 (MH)".
10 (£)-1-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-

2H-indazol-5-yl)ethyl 4-(8-fluoro-2-oxo-1,2-dihydroquinazolin-3(4H)-
yl)piperidine-1-carboxylate

-92.
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20

(+)-1-(6-bromopyridin-2-yl)-2-(7-methyl-2-((2-(trimeth
yl silyl)ethoxy)nethyl)- 2Hindazol -5-yl)ethanol (460
To the resulting suspension was POENS2004/040721
added di i sopropyl azi dodi carboxylate (0.3 i, 1.5 nmol)
under nitrogen at roomtenperature via syringe. The
resulting mxture was stirred at roomtenperature
overnight (17 h). The m xture was diluted with hexane
and purified by flash col um chromat ography tq give a
light yellow oil (700 ng, 100% .MsS (ESL) [WM + H +=
592. HPLC tR = 2.05 nin. The followi ng Pnﬁ/eﬁ‘ Rat es
were simlarly prepared:

()-2-(2- (N Methyl -2-((2- (trimethyl s BevoxyFnet hyl )
- 2H-i ndazof- B\yl) - 1 - (pyridin- 25yl et hyl)isoi ndol i ne-
1, 3-di one Yi el d:\l%l SITYY [N+ + = 513. HPLC tR

= 1.87 mn. — o
()-2-(2-(7-N®thy|-2-?(2-(triﬁ%ﬁ yl silyl)ethoxy)nethyl)
-2H i ndazol -5-yl)-1-(4- X

nitropyridin-2-y|)ethy|)isoindolﬁﬁe-l,3-dione NO2
Yiel d To&3 o¥eMari¢EBhsk Wi addeld ¢+)=1-86BrontdplyEdinR-51)12-09

(netst 2= (eI tpxpngthuet R saapl SerlleghepphdORFpe,

e e

t Bllow2d0®¥ methylene chloride (2 mL) under nitrogen and diisopropylethylamine

8- Bt O3 Rl By o). Tt MiRiord Whs &irtdh bodmm WhipHardie

| pilaz@lys Ssylid 8iryd-Bias@h palel3-tepiberdaifli 109@ H) lquinagbline {105
mg, 0.44 mmol, 2.0 equiv) was added followed by diisopropylethylamine (0.2
mL). The resulting mixture was stirred at room temperature overnight. It was
then diluted with ethyl acetate and washed with 0.5 N sodium hydroxide, water,
brine, dried and concentrated. The residue was purified by flash column
chromatography (70% ethyl acetate in hexane) to afford the desired product (91
mg, 55.6 %). (ESI) 737 (MH)*. '"H-NMR (400 MHz, CDCls) § 7.92 (s, 1H), 7.50
—6.70 (m, 9H), 6.02 — 5.80 (m, 1H), 5.80 — 5.45 (m, 2H), 4.60 — 3.78 (m, 4H),
3.70 — 3.48 (m, 2H), 3.48 — 3.02 (m, 2H), 3.00 — 2.62 (m, 2H), 2.57 (s, 3H), 1.90
—0.70 (m, 7H), -0.08 (s, 9H). HPLC tg = 2.04 min.

The following intermediates were similarly prepared:
(3)-1-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-
2H-indazol-5-yl)ethyl 4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carboxylate

-93-



Yield: 44% 1H NWR (CDO 3, 500 MHz) d 9.24 (s, |H),
7.95 (d, J =8.2 Hz, IH), 7.91 (s, IH, 7.84-7.81 (m
WQR{)05/076556- 7. 73 (m 2H), 7.68 (t J 7.6 Hz, PEd/US2004/040721

7.64-7.62 (m 2H), 7.58 (t, J = 7.6 Hz, IH), 7.39 (s,
IH), 7.08 (s, IH), 6 09-6.06 (m IH, 5.64 (s, 2H),
4.04-3.99 (m IH), 3.90-3.86 (m IH, 3.61-3.57 (m
2H), 2.53 (s, 3H), 0.92-0.88 (m 2H), -0.07 (s, 9H).

Mass spec: 563 (MH) +.
()-1-(6-Bronmopyridin-2-yl)-2-(7-nmethyl e2- R - kL1 i met hy
| silyl)ethoxy)nethyl)- 2H-indazo|-5-y|)e hane N A

solution of/
()-2-(I- 65'b‘r\§lrlopyr|d|n2yl) 2(7'@/yl 2-((2-
(trimethyl’sil PQmNg 9 zol -5-yl)ethyl)i
soi ndol i ne-1, 3-di [)[in thanol (10 nL) was
treated with hydrazihe nmol ) at room
tenperature for 30 mn C for 5 h. The

m xture was concentrated in vacudPrand the residue was
p t +sad h e and et hyl
B T L P Th vt o1
brine, dried and concentrated. The pale yellow oil

1009 h t M+ H +
L ae1, oL R B APTRn Pol hdo T M Ao at o4

were s

> ()-2- 9%%% g&@?g&ﬁé B IpdazeL P R S &R RS- 2h
1 ndazol - 5-diydibquiamplindiEHRy hppetidiaearianecyiod d: 100
% M5 (ESI) [M+ H + = 383. 1 H NVR (400 NHz,
8.58 (d, J = 4.4 H, IH, 7.97 (s, |H o 7N
(m IH. 7.24 (s, 2H, 7.16 - 7.10 (m I

| H), 5.69\&5, 2H), 4.30 - 4.24 (m
(m 2H), 3}.'1'5\_0 o r®/

Yield: 67 %. (ESI) 735 (M+Na)*. HPLC tg = 2.69 min.

10 N-(1-(isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2 H-
indazol-5-yl)ethyl)-4-(2-0xo0-1,2-dihydroquinolin-3-yl)piperidine- 1-carboxamide

-94.



(dd, J = 13.4 and 5.0 Hz, IH), 2.85 (dd, J = 13.2 and
8.8 Hz, IH), 2.57 (s, 3H), 2.15 -1.85 (br., 2H), 0.95

w0 20588656m 2H), -0.051 (s, 9H). HPLC tR = 1. SECTUS2004/040721

10

15

20

25

()-2-(7-Methyl -2-((2-(trinmethylsilyl)ethoxy)nethyl)-2H
-indazol -5-yl)-1-(4- nitropyridin-2-yl)ethanam ne NO2
Yield: 100 % M5 (ESI) [M+ H+ = 428. HPLCtR = 1.51

)Y2(7 I\/lethl-\z (( nethls.lyf}%ethox nethl)l-ZH
sorngays - (N G 580 Mt & 5o i k.
0 | L

055 (IR M8 (TR SR @ B
) d, exy e, ), )7-46-7 42 (mgl2HR7-86-Y.8) emh g I19a, J/= 70$Iz
o- L Yield: 88% 1H NMVR (CDJ 3, 500 M) d 9.26 (s

| 15D, 7719 § 5,8-3 Hy, 1. g0 GO7 (mtH), 8.854bs, (1, 5.63 ¢ 2Hy,
Jes ]

| [5_021’1%73_?758?5 i )Hg 22 4_7@6(%2H) 360% 3@% (2%4)% ﬂg% 3672%:(551 1.

| BIR5-B1770n,(§1), 2H3-3.08 G2-141)49. som 3HH) 3.08264- (B, BBI), h98 1.92
2H) . 3.35-3 | 3 8 57

2 i 280, 33851 85 ahrin oo- 04 D0 S0 84 e S0 D06 s
( Mg spec 687 éMH )

()-1V i onopyri di n-2-yl)-2-(7-met hyl - 2- ((2-
(trlmethyIS|IyI)ethoxy)methyI) 2H i ndazol - 5- yI)ethyI)-

4 (500800 w2 L VAL AR REO oo R gl SRLRELES 1 Fa-

(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carbonyloxy)ethyl)isonicotinic acid

To a suspension of (+)-methyl 2-(1-hydroxy-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl)isonicotinate (233 mg,
0.527 mmol 1.0 equiv) and 4-nitrophenyl 4-(2-oxo-1,2-dihydroquinazolin-3(4H)-
yD)piperidine-1-carboxylate (251 mg, 0.632 mmol, 1.2 equiv) in tetrahydrofuran
(6 mL) was added sodium hydride (91 mg, 7 equiv) in one portion. The resulting
mixture was stirred at room temperature under nitrogen overnight. The mixture
was partitioned between water and ethyl acetate. The layers were separated and
the aqueous layer was acidified to pH 5 with acetic acid. The aqueous portion
was extracted twice with ethyl acetate. The combined organic layers were
washed with brine, dried and concentrated. The residue was purified by flash
column chromatography (20 % methanol in methylene chloride) to afford the
desired acid (227 mg, 62.8%) as a tan solid. (ESI) 685 (MH)*. HPLC tg = 2.19

min.

-95-



A solution
of (+)-1-(6-bronmopyridin-2-yl)-2-(7-nmethyl-2-((2-

w@ eoosostshy | si |l yl ) et hoxy) met hyl ) - 2H i ndazol - 5- yP¢BUNBNAM0721

10

15

20

ine (389 ng, 0.843 nmol) and carbon yl diim dazole
(144 ng, 0.885 mmol, 1.05 equiv) in anhydrous

nmet hyl ene chloride (6 nL) was stirred at room
tenperature for 1 h. Solid 3, 4-

di hydr o- 3- (4- pi peri di nyl - éhig qU|nazoIinone (HC
salt, 248 ng, 0.927 mvlEX #0v) was then added in

0 f d '

r@)-@f?g(s 60§r n%ﬂly é}ﬁn-zbﬁ)/)‘i (‘7 th&gg ‘yr%(ﬁ'r'ge %tﬁgla-%g@-oxo-
m xture wasalﬁydxrdqaﬁla&blmgmm-ﬁmpeﬁﬂufeel-emmwme The
m xture was purified by flash col utmchromat ogr aphy
(10% et hanol i n nethylene chloridg atford the
desired product (548 ng, 90.4 %9 asYa |1 yel | ow
oil: (ESI) 718 (WMH) +. 1H NVR (408 ) d 8.10

(br. IH, 7.91 (s, IFD 7.238 -

6.75 (m 7H), 6,71 Nkz~ IH), 5.73 (d, J =
8.0 Hz, IH), 5N 520 - 5.10 (m IH), 5.00 -
484(m 2H) 4F . °IH, 4.06 (d, J = 14.0
Hz, 3.57 (f 2H), 3.25 - 3.18 (dd,

H)302-292(dd BOO - 2.78 (m 2H), 2.52
S

|
ey, Gogiluiorgiy(®: IO Wt S
(&ﬁ[&ﬁﬂéx?ﬁf&oﬁﬁfn@eté&l@fﬁhh%oﬂﬁsﬂ)%E -4-(2-0x0-1,2-

|
()-1V-(2- (2- (trlnethyIS|Iyu; thoxg)nethyl
) ditpidiaqeiinaedlirg3¢Alth)- yl)plpendme 1-carboxamide (197.4 mg, 0.274 mmol)

B YRRt G| e T ihmay O RER 1
( Md)ahydl’dﬁhﬁl ((ESZmL 62549f‘nﬁn01 2 equiv). The mixture was stirred under

()-1V-(2-(7-neth trlneth | silyl)ethoxy)nethyl
) NUQSER éta p fgr §,¥ mL of TBAF was added and the mixture

1\&%5 9@%&& N htyl"l)e%taﬁydr%t} "SJ{ %f\%]?éﬁloved dz vacuo fnd the residue

ydr oqufnazol i n=3 pi peri di ne-
was partitioned between water and ethyl acetate. The layers were separated and

the organic layer was washed with brine, dried over sodium sulfate and
concentrated in vacuo. The solid residue was purified by flash column
chromatography (10% methanol in methylene chloride) to afford the desired
product (98 mg, 61 %) as a white solid. MS (ESI) [M + H]" = 588, 'H-NMR
(400 MHz, CDCl3) 6 7.93 (s, 1H), 7.32 — 6.78 (m, 9H), 6.69 (d, ] = 7.6 Hz, 1H),
5.79 (d,J =7.2 Hz, 1H), 5.17 (q, ] = 6.8 Hz, 1H), 4.60 — 4.48 (m, 1H), 4.25 —
4.00 (m, 4H), 3.27 (dd, J = 13.2 and 6.4 Hz, 1H), 3.06 (dd, J = 13.6 and 8.0 Hz,
1H), 2.85 (t, J = 11.4 Hz, 2H), 2.45 (s, 3H), 1.80 -1.50 (m, 5H). HPLC tg = 1.62

min.

The following examples were similarly prepared:
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carboxamde v N 2 Yield: 79.5 % (ESI) 684 (WH)+. HPLC
tR=1.89
WOrR005056550/- ( 2- (7- met hyl - 2- ((2- (tri met hyl si | yl ) et hoszopseso721

thyl)-2H i ndazol -5-yl)-1-

(qui nolin-2-yl)ethyl)-4-(2-o0xo-1, 2-di hydroqui nazolin-3
(4H) -yl ) pi peri di ne-1 carboxam de Yield: 16 % (ESI) 690
(N+D+. HPLC tR = 1. 71 mn.

()-4-(8-Fluoro-2-oxo- I,2-dih r i nazolin-3(4H)-yl)-N

-(2-(7- nethyl 2-((2- Nﬁgjggf

I R s e e R e e e
% (ESI) Hﬂﬁydrbﬁi)mazdiﬁi_ﬂaﬂ yHplperidine+1-carboxamide
i V-(I-(Isoquinolin-3-yl)-2-(7- nethyl ((2 (trimethyls

ilyl)ethoxy)nethyl)-2//- indazol - ) - 4 (2- oxo-
1, 2- di hydr oqui nazol i n- 3(4/f) yI)pl |d
N VB

carboxamde\ / - Si O L Yield 9 ‘oec 690
H cr

4- (8- Fl uoro-2-0 hy Orgatiinazol i n- 3(4H) -yl ) -
L™- (I - (1 soqui nYy | . 2- (k-

met hyl - 2- ((2-(t
I-5-y|)ethy|)pipen

5 Yield: 95 %. MS (ESI) [M + H]* = 510. "H-NMR (400 MHz, CDCl,) § 8.52 (m,
1H), 7.90 (s, 1H), 7.58 — 7.40 (m, 2H), 7.20 - 6.77 (m, 7TH), 6.67 (d, J = 8.0 Hz,
1H), 6.18 (d,J =7.2 Hz, 1H), 5.20 (q, J = 7.6 Hz, 1H), 4.58 — 4.48 (m, 1H), 4.21
(s, 2H), 4.21 - 4.05 (m, 1H), 3.33 (dd, J = 13.2 and 5.6 Hz, 1H), 3.08 (dd, J = 13.4
and 8.2 Hz, 1H), 3.00 — 2.77 (m, 2H), 2.45 (s, 3H), 1.80 - 1.50 (m, 6H). HPLC tg
10 =1.07 min.

EXAMPLE 32
(+)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(4-nitropyridin-2-yl)ethyl)-4-(2-oxo-
1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

15 N02
Yield: 6.2 %. MS (ESI) [M + H]" = 555. HPLC tg = 1.46 min.
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Yield: 85% Mass spec: 708 (IVH)+.
(+)-1-(6-Bromopyridin-2-yl)-2-(7-methyl-2-((2-(trinmeth

w@ b@islogdsyet hoxy) met hyl ) - 2H i ndazol - 5-yl ) et hyl PCT/US2004/040721

4- (8-fluoro-2-oxo-1, 2-di hydroqui nazol i n- 3(4H) -

yl) pi peri di ne-1-car boxyl ateTo an oven-dried flask was
added ()-I1-(6-bronmopyridin-2-yl)-2-(7-

nmet hyl - CO - Ctri net hyl si | yOCet hoxy”~et hyO*H i ndazol - S-yO
et hanol (102.6 ng, 0.22 p- ni t rophenyl

chlorof ormate (89.4 ng,%ﬁgggbhﬁﬁg 2.0 equiv)

f ol e d 4o ERE.-ANLAF 16t 1 LihdRAA Ly INth§ 9 ISR -ox0-
a2 2T I T N h 5252 0x0

equi v) . TRaihydioquinazekinS(4H)-glpiperidinen -tarbozamide e
for 2 days. Solid

8-fluro-3, 4-di hydro-3-(4-piperidi - ﬂ I qU|nazoI|no
ne (105 ng, 0.44 mmol, 2.0 equiv) foIIovved
by dllsopropylethylan1ne (0.2 4l ting
m xture was stirred at roomltegggiﬁiure overnight. It
was then dil uteg @ e and washed wth

de

0.5 N sodi um hidr g , wategfl, brine, dried and
concentrated. TRHE regsSi due has purified by flash col um
chr omat ogr aphy P?O@beth‘ dcetate in hexane) to afford
t he desired product (91 §5.6 %9. (ESI) 737 (M) +.

19 . . .

T S0P RN 2Py Lo

4 1B0indaz»l-68y1§-M(44iifropydid 02 -y1)8th4B-4-(B-0xH] ,2-BhdoquiBazdln-

3.00 - (m 2.57 (s, 3H), 1.90 -
3¢ﬂ{)(x}§plmdma-bcer@0{(§md9)r§\%s AR VIR HI'o= 948 HRLC e 1.23
bomnng intermedi ates were sinmlarly prepared:
(?{ (6-Bronmopyridin-2-yl)-2-(7-methyl-2-((2- (trlnethy
I silyl)ethoxy)nethyl)- 2Hindazol-5-yl)ethyl 4-(2-o0xo0-

10 1,2-dihydroquinazolin-SgﬁERNﬁhhgggeridine- 1-

15

(£)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(quinolin-2-yl)ethyl)-4-(2-o0xo0-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

Yield: 80 %. MS (ESI) [M + H]" = 560. '"H-NMR (400 MHz, CDCl3) & 8.20 -
7.42 (m, 5H), 7.20 - 6.78 (m, 8H), 6.65 (d, ] = 8.0 Hz, 1H), 5.48 — 5.30 (m, 1H),
4.65 - 4.48 (m, 1H), 4.23 - 4.12 (m, 4H), 3.58 — 3.40 (m, 1H), 3.28 — 3.08 (m,
1H), 3.02 — 2.82 (m, 2H), 2.42 (s, 3H), 1.90 — 1.48 (m, 6H). HPLC tg = 1.22 min.
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carboxyl ateYield: 45.9 % (ESI) 719 (WMH)+. HPLC tR =
2.07 mn.

W@ 20051054580 t e/ t - But oxypyri di n-2-yl)-2-(7-nmet hyl PCFU§R04/040721
(trinmethylsilyl)ethoxy)nethyl)-2Hindazol -5-yl) et hyl
4-(2-o0x0- 1,2- dihydroqui nazolin-3(4H)-yl)pi peridi ne-
1-carboxylate Yield: 67 % (ESI) 735 (MtNa)+. HPLC tR
= 2.69 mn.

[ >/-(I-(isoquinolin-3-yl hyl - 2- ((2- (tri et hyl
silyl) et hoxy) met hyl ) -2/ /EXAMPLESE

| neazels. i’lﬁqr})@ 5‘){) i24dlégd|9fﬁ?uéazéﬁl '3@@@%?%:7 H]eﬁn)‘ PH-

pi per 1 di ne- oxam

quant i tiatiazed-S- {1 NgRifcline2-31)ethy Dpigdridink- B-catbxamidéd) ,
9.26 (s, IH), 7.97 (d, J = 7.0 Hz, IH, 7.87 (s, IH,
7.67-7.63 (m 2H), 7.60-7.56 (m IH) H/.58 (d, J = 7.0

Hz, IH), 7.46-7.42 (m 2H), 7. 86- QI;I:N( , 7.19
(t, J =7.0 Hz, IH, 7.15 (d, J = 8. Z :
7.10-7.07 (m IH)), 685(bs I , .‘ ( 2H) ,
5.41537(m IH) -4. : 360356(m
2H), 3.45-3. ( 3.13-3.08
(m IH, 250 0 91(m 2H) '1.98-1.92
(m 2H), 1,58- 1H43 m 0. 99- 0.93 (m IH,
0.91-0.88 (m 2H), 9H) . l\/hss spec: 687

(MH) +. ‘
(+)-2-(2-(7-Methyl - (trinmethylsilyl)ethoxy)nethyl

2_
e B B S L v B 68
5 ) vaet 0% A (sl by = 578 HiKovig a0 Mptz, Gt 8820 -
7.42 (m, 5H), 7.20 -6.40 (m, 8H), 5.50 — 5.35 (m, 1H), 4.67 —4.50 (m, 1H), 4.31
-4.12 (m, 4H), 3.54 — 3.40 (m, 1H), 3.24 — 3.08 (m, 1H), 3.02 - 2.84 (m, 2H),
2.41 (s, 3H), 1.90 — 1.45 (m, 6H). HPLC tg = 1.23 min.

10 EXAMPLE 36
N-(1-(Isoquinolin-3-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-4-(2-ox0-1,2-

dihydroquinolin-3-yl)piperidine-1-carboxamide

Yield: 75%. 'H-NMR (CDCls, 500 MHz) & 10.80 (bs, 1H), 9.23 (s, 1H), 7.93 (d,
15 J=7.9 Hz, 1H), 7.86 (s, 0.7H), 7.78 (s, 0.3H), 7.65-7.59 (m, 2H), 7.56-7.53 (m,
1H), 7.51 (d, J = 7.3 Hz, 1H), 7.46-7.40 (m, 2H), 7.33 (s, 0.3H), 7.30 (s, 0.7H),
7.25-7.23 (m, 1H), 7.18-7.12 (m, 2H), 6.93-6.92 (m, 1H), 5.96-5.90 (m, 1H),
5.40-5.35 (m, 1H), 4.16-4.12 (m, 2H), 3.43-3.37 (m, 1H), 3.25-3.20 (m, 1H),
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WQ@2{o5/ksp8r oxy- 2- ( 7- met hyl - 2- (( 2-

10

15

20

25

car bonyl oxy)ethyl)isonicotinic acid NI L 1 CO2H To a
suspensi on of ()-nethyl

(trinmethylsilyl)ethoxy)nethyl)-2Hindazol -5-yl)ethyl)i
soni cotinate (233 ng, 0.527 mmol 1.0 equiv) and

4-ni trophenyl 4-(2-oxo-1, 2-di hydroqui nazol i n-3(4H) -

yl ) pi peridi ne-1-carboxylate (251 ng, 0.632 mmol, 1.2

e Gouth 8 L Hon2 6Re sbFea 3h6- HHE T Tie g
ngﬁg'umsy\ﬁ)gc_%gy U@gl)at room tenperature under nitrogen

overni ght.” The mxture was partitioned between water
and ethyl acetate. The | ayers were separated and the

aqueous | ayer was aci ditj 5 wth acetic acid.
The aqueous portion masEgﬁﬁwgggggytmﬁce W th ethyl

agef At @-(7INMetHyRTH. Hadz AL BT 6L|$i@% ifi- Rt 2loxo-
brq?fﬁe,(géri ed lfa&g-d concczentrg'tyeg(. he&&(ygﬁi&um S @loxo
puri f i edl,Bydihydroquiazelinm 3t )eyhniperidineyl -¢fbosamistehanol

in nmethylene chloride) to afford the Eesired acid (227

ng, 62.8% as a tan solid. (ESI) HPLC tR =
2.19 m n. EXAMPLE 30

()-iV-(1-(6-Bromopyridin-2-yl)-22N | Hi ndazol -
5-yl)ethyl)-4-(2-oxol, H
2- di hydr oqui nazg Y% Vhﬁpv i di ne-1-carboxam de

To the sol uti oM of
()-LA- (1 - (6-br ofop nyP) - 2- (7- met hyl - 2- ((2-
| ) ~2H i ndazol -5-yl)ethyl) -
4-(2-oxo-1, 2-
di hydr oqui nazol i n- 3(4H) -yl ) pi
To a microwave tube charged with (£)-N-(1-(6-bromopyridin-2-yl)-2-(7-
methyl-1H-indazol-5-yl)ethyl)-4-(2-oxo-1,2-dihydroquinazolin-3(4H)-

di ne-1| - car boxam de

(trinmethylsilyl)ethoxy)
(197.4 ngy, 0.274 mol)

yDpiperidine-1-carboxamide (24.6 mg, 0.0418 mmol, 1.0 equiv) was added
phenyl boronic acid (7.1 mg, 0.0585 mmol, 1.4 equiv), Pd(PPh3)4 (4.8 mg, 0.1
equiv), toluene (1 mL), ethanol (0.2 mL), and potassium carbonate solution (2M,
0.085 mL). The vial was sealed and heated by microwave at 140°C for 30 min.
The mixture was extracted with ethyl acetate. The organic layer was washed with
brine, dried and concentrated. Flash column chromatography (10%
methanol/methylene chloride) afforded the desired product (20 mg, 81.6 %) as an
off-white solid: MS (ESI) [M + H]* = 586. "H-NMR (400 MHz, CDCl3) & 8.00 —
7.86 (m, 3H), 7.65 — 6.82 (m, 12H), 6.74 (d, ] = 7.2 Hz, 1H), 6.66 (d, ] = 8.0 Hz,
1H), 6.32 (br., 1H), 5.35 - 5.20 (m, 1H), 4.62 — 4.48 (m, 1H), 4.30 — 4.08 (m,
4H), 3.40 (dd, J = 13.2 and 4.2 Hz, 1H), 3.13 (dd, J = 13.2 and 8.4 Hz, 1H), 3.02
—2.83 (m, 2H), 2.42 (s, 3H), 1.80 — 1.55 (m, 4H). HPLC tg = 1.51 min.

EXAMPLE 38

(£)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(6-methylpyridin-2-yl)ethyl)-4-(2-oxo-
1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

-100-
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in tetrahydrofuran (8 nL) was added I M
tetrabutyl ammoni um fluoride in tetrahydrofuran (0.55

wWorkgos0564® nmol , 2 equiv). The m xture was stiPCEUS2004/040721

10

15

20

under nitrogen at 600C for 4 h. Another 0.5 nL of TBAF
was added and the m xture was stirred overnight.

Tet rahydr of uran was renoved in vacuo and the residue
was partitioned between water and ethyl acetate. The

| ayers were separated and the organic Iayer was washed
with brine, dried over sodi um sul faf enNand~concentr at ed
in vacuo. The solid residue was pu(ﬁ%ﬂ e( fl ash

col utm chr omat ogr aphy (10% net h Iene
chloride) to afford the degi re@duct (98 ng, 61 %
as a white soli g ) + = 588, 1H NMR (400
32 - 6.78 (m 9H), 6.69
( J = nfd,”J =7.2 Hz, IH), 5. 17
(q,J:68Hz : 4.48 (m IH), 4.25 - 4.00
( 4H), 3.27 (dd, J = and 6.4 Hz, IH), 3.06 (dd,
> 251(3 6mgdli‘_§w§v]<_:0(ubgwa§ bﬁar%e% Wieh ( -'t)*N)él-é(S-iaﬂon‘b 1dmZtl)y1) 2-(7-
Th@tﬁmllfbmdag)léxﬂmjhsd&s 4v@roxosl;, fmdilaidto;quprzawar é@HIXAI\/PL E

7- Met h - | H
dé{Qfsﬂ)Pe%d’;???l daf ?WPP lén%uf’)(@@ﬁmol 10£95i33. FdBPhs)s (2 me,
dohyesgmag @hda aﬂﬁz,idrdsus&é ydfhﬁhmesuﬂmmrdbr 180 Ngax apaMecC] (2.0
Yi el % ESI H + = 510. 1H NMR (400 Mz,
CMJTB[)?tr@h)@r@fEY oil,) wqtq-;)ddecy Vg yringe np@ulpﬁg in

Zgﬁsse\{o d.i?t%jl Tﬁe731%1 )&Izgg seFaEgd ang hg%teé gy nﬁcrowg % t;:gl’o"(llj Egr'4 h.
4 Toflahydbofdtan(was rhh‘i)ayedﬂfm&hc&@ancﬁh& residud vas partBfonédrbetween

IH,. 3.33 (dd, J = 13,2 and 5.6 Hz, IH, .3. , J. =
1|g_?hz(l acetate e(lnd concentrated ammonium hydroxide é_(l))lutlosn. lehe(oqgamé] layer

was separated and washed with brine, dried and concentrated. Flash column
chromatography (10% methanol/methylene chloride) afforded the desired product
(9.2 mg, 94 %) as a white powder. MS (ESI) [M + H]" = 524. "H-NMR (400
MHz, CDCl3) 6 7.91 (s, 1H), 7.33 (br., 1H), 7.22 — 6.80 (m, 7TH), 6.65 (d, J = 8.0
Hz, 1H), 6.59 (br., 1H), 6.20 (br., 1H), 5.20 - 5.08 (m, 1H), 4.62 — 4.48 (m, 1H),
4.22 (s, 2H), 4.20 — 4.03 (m, 2H), 3.40 ~ 3.28 (m, 1H), 3.10 - 2.97 (m, 1H), 2.97
—2.78 (m, 2H), 2.54 (s, 3H), 2.45 (s, 3H), 1.95 - 1.50 (m, SH). HPLC tg = 1.11
min.
EXAMPLE 39

(#)-1-(6-Bromopyridin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(8-fluoro-2-

oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate
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W@ 2005i05656@- ( 7- Met hyl -1 H i ndazol

10

15

and 8.2 Hz, IH, 3.00 - 2.77 (m 2H), 2.45 (s, 3H),
1.80 - 1.50 (m 6H). HPLC tR = 1.07 m n. EXAMPLE 32
-5-yl) -1 -(4-ni trPOPYRI0di/MO721
-2-yl)ethyl)-4-(2-oxol,

2-di hydr oqui nazol i n- 3(4H) -yl ) pi peri di ne-1-car boxam de
Yield: 6.2 % MS (ESI) [M+ H+ = 555. HPLC tR = 1. 46
nrin EXAMPLE 33

lg)}() é{% }\&&%{9 @’g& f 02 20Y i AR (5oL, EBIL) 9328 (s,
2164 el 0gueonaz 8t 38 &) 14 pspenisdicie sty casposani e

Yi el)d 8.7 % (This was formed as a co-product along
wizth, 3.02 - 2¥0((@, 2H).ride4h¢sl, BHY, 1.90 — 1.00 (m, 6H). HPLC tg = 1.77 min.
i ndazol -5-yl)-I-(4-nitropyridin-2-yl)ethyl)-4-(2-oxo-I

, 2-di hydr oqui nazol i n-

3(4H) -yl ) pi peridine-I-cagXoxamEay). M5 (ESD [M+ H + =
528. HPLC tR = 1.23 min. EXAMPLE 34

()Y (62B1(omqwrid}m-2mlb 21(@amethyb1Ktindazol-geyliethyl4-2-gx0r b2-
thyl)-4-(2

di hydr oqui ‘Hﬁ%‘gﬁ‘%‘l?f“tﬂzﬁw -3(4R0sybRiperidine-1-cachoxylate ge

Yield: 80 % Ms (ESI) [M + H]+=56O HH—NI\/R(4OOI\/HZ

CDCl3) d 8.20 - 7.42 (m 5H), 72
6.65 (d, J = 8.0 Hz, IH), 5. ? 465-
4.48 (m IH), 4.23 - 4.12 @/ 40(m

IH), 3.28 - 3.08 ( 82(m 2H) 2.42
(s, 3H), 1.90 y71. CtR=1.22
m n. EXAMPLE 35 %y N ©
, -di|hydrqu| nazolin-3(4H) -yl )-N
-(2- (7 met hyl - | Hi ndazol Br
5yy qui nol i n-2-yl) et hyl ) eri di ne-1-carboxai ni de
eld: 26 % MS (ESI) [M + H]" =589. H LC tg = 1.76 min.

EXAMPLE 41
(¥)-1-(6-tert-Butoxypyridin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(2-oxo0-
1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate

Yield: 43 %. MS (ESI) [M + Na]* = 605. 'H-NMR (400 MHz, CDCls) § 7.95 (s,
2H), 7.45 - 6.59 (m, 7H), 6.50 (d, J = 8.4 Hz, 1H), 5.90 - 5.80 (m, 1H), 4.60 —
3.90 (m, 4H), 3.42 - 3.18 (m, 2H), 3.05 - 2.60 (m, 3H), 2.48 (s, 3H), 1.82 — 1.68
(m, 2H), 1.59 (s, 9H), 1.45 — 1.28 (m, 4H). HPLC tg = 2.42 min.
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Yield: 56 %M (ESI) [M+ H+ = 578. 1H NMVR (400 Mz,
CDCI3) d 8.20 - 7.42 (m 5H), 7.20 -6.40 (m 8H), 5.50

WO 285855¢6m | H), 4.67 - 4.50 (m IH), 4.31 - 4pARUS$I0D4/040721
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15

20

4H), 3.54 - 3.40 (m IH), 3.24 - 3.08 (m IH, 3.02 -

2.84 (m 2H), 2.41 (s, 3H), 1.90 - 1.45 (m 6H). HPLC
tR =1.23 m n. EXAMPLE 36

L~- (1 - (1 soqui noIin 3-yl)-2-(7-methyl -1 Hindazol -5-yl)e
thyl)-4-(2-oxo-1,

di hydr oqui nol i n- 3 yI ) pi ;Fe’fﬁ\MIr"FéEfzcar boxam de NH

Y 2-
R R e
0.7H), axo7az(ch'hyamqu)nazmiﬁa(m)sgl)pimrigme;1-zaﬂﬁ)xylase
(m 1H, 7.51(d,J:7.3Hz,IH) 6740(m 2H) ,

7.33 (s, 0.3H), 7.30 (s, 0.7H), og(
7.18-7.12 (m 2H), 6.93-6.92 (m | 90 (m

IH), 5.40-5.35 (m I|H)), 4164@#‘1
(m IH, 325320(mIH)3139(mIH)
2.99-2.91 (m 24 5 41 (s, 2H),

557 (MH)+. EXAVPLE 37
Ganol. 5. yl)-1-(6-phenyl pyridin

()-iV—(2 (7- Met
-2-yl)ethyl)-4-
2- di hydr oqui nazol i n- 3(4H)-y| Ppi peri di ne- 1| - car boxam de

To a % > MIR 5 7 _1H. e

/\r;'_Sf(:) ((l) ﬁ (% %gg@pg;%ﬁ%m\’?w 77methyl 1H-indazol-5-yl)ethyl

rmt(mdxal ll-E-Idﬂ@ﬂZ(qunﬁlehﬂ 6¢4mlr})l)p4lpe(rﬂnﬁﬂxbchrbaxﬂmh)(ﬁ[remipus n

azol i n- ﬁé@g@ y pi perjdi ne-1-carhoxam de rrg

0 BB A1 ma) webiaaie) Wiihd %S%H“?)ﬁ‘éﬂﬁo%br%ﬁ?fcz dhg

gﬁg}tu@wa@dlﬁﬁﬁwmater%n& £t thrRURRWiH dih{PacBtal® The
combined organic layers were washed with water, saturated sodium bicarbonate
solution, dried and concentrated. Further drying under high vacuum afforded the

product (11.8 mg, 63.4 %) as an off-white powder. MS (ESI) [M + H]" = 527.
HPLC tg = 1.68 min.

EXAMPLE 43
(¥)-1-(6-Isobutylpyridin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(8-fluoro-

2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate
F

A microwave tube was charged with (%)-1-(6-bromopyridin-2-yl)-2-(7-
methyl-1H-indazol-5-yl)ethyl 4-(8-fluoro-2-oxo-1,2-dihydroquinazolin-3(4H)-
yD)piperidine-1-carboxylate (13.9 mg, 0.0229 mmol, 1.0 equiv) and Pd(PPh;)4
(ca. 2 mg). Isobutylzinc bromide (0.5 M in tetrahydrofuran, 0.46 mL, 0.23 mmol,
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equiv), toluene (1 nL), ethanol (0.2 nL), and
pot assi um car bonate solution (2M 0.085 nlL). The vi al

wowmsesased and heated by m crowave at 1400C fBET/B882004/040721
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15

20

mn. The m xture was extracted with ethyl acetate. The
organi c | ayer was washed with brine, dried and
concentrated. Flash col um chronmat ography (10%

rret hanol / met hyl ene chl ori de) affor ded the desired

d d
PRBRISI M i aadesga iRl dtioodi, TheR 5 sfpdgmd.
7 h@ﬁed by rrﬁch'bwa?e 55(51 10°6@ f&zl l( ertﬂa% rofar’ Qvaﬁ ?eme]veﬂ il vécuo

Hz, |H), 6 (d IH), 6.32
5 agbthe r‘és@@ &) pmoned b@QNeenﬁtleaqqtﬁte P ¢ SZN sco)ilum4 08

S Eﬂ_ﬁdrfg?dlz sglu dog( ig?_Qrgaplﬁ)]Iayeg ) gepélﬁa%%glz rtd }_%Eﬁi w1%%4%1d d.

( griedilid cohc&tratedl . Fhsh(dblurffrithrotidtdgrdpRy10% méthahél/methylene
EXAMPLE 38

( yhleﬂdmftord%thﬁ stiwemarm& @8 mey13.3 e)(as aridassy PN | MSn
2%%%:%3[7]2# oqui nazol I 'n- g’t&ﬁjo Mi{pi %]gpil |5n7e94I tar%gx%)m d(%i\

nmrmvastu@esmsmnwme@rV\mm60 4.40 (m, 1H), 4.40 — 4.15 (m,
2{% f]( 6brorm ridin-2-y LD 6
dazéHJ %yétlﬁ%nﬂ 32b Dx8- 60, (. dihy 47 S fuPH)
8?%?8?-%? Y e Ok %Eﬁzipa%@é) fEaghig), dopTdoo0 .

aoH). dfPlydtioed .4dehimahydr of uran (0.5 L) under ni trogen.
ZnMed (2.0 Min tetrahydrofuran, 0.12 ni, 0.24 mol)
was added via syringe resulting in gas evolution. The

ViTat fMRWiBS Bk 518 WA SRala8Y prdpatiger Owave at 1100C for 4
h. Tetrahydrofuran was rermved in vacuo and the

resi due was partitioned between ethyl acetate and

concentrat ed anmoni um h j | ution. The organic

| ayer was separ at ed and%‘%ﬁi&gﬁ%\nﬁ?h brine, dried and

C Qa2 {6 (35eDifluokr Asdhz§ Dp yidlin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl
4-(8-fluoro-2-oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate

Yield: 43%. MS (ESI) [M + H]" = 655. '"H-NMR (400 MHz, CDCls) & 8.05 —
7.85 (m, 1H), 7.60 — 7.40 (m, 1H), 7.15 - 6.52 (m, 9H), 5.98 (t, ] = 6.4 Hz, 1H),
4.65 — 3.88 (m, 8H), 3.52 - 3.18 (m, 2H), 3.05 — 2.60 (m, 4H), 2.46 (s, 3H), 1.82
—1.38 (m, 4H). HPLC tg = 2.32 min.
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chr omat ogr aphy (10% net hanol / net hyl ene chl ori de)
af forded the desired product (9.2 ng, 94 %9 as a white

w@owdesessvs (ESI) [M+ H + = 524. 1H NVR (400 RE®1US2004/040721

10

15

20

CDA3) d 7.91 (s, IH), 7.33 (br., IH, 7.22 - 6.80 (m
7H), 6.65 (d, J = 8.0 Hz, IH), 6.59 (br., IH, 6.20
(br., IH), 5.20 - 5.08 (m IH), 4.62 - 4.48 (m I|H),
4.22 (s, 2H), 4.20 - 4.03 (m 2H), 3.40 - 3.28 (m

I'H), 3.10 - 2.97 | 78 oH), 2.54
(?) 3H), 2.45 (s, (g]I—I) " 15@1\/?1371115@% (m(r5nH) H)HPLCtR =
G ](r)'?lé@ w&% §§rl) 2- ﬂ j—neéhy lH 1ndaz SeyDethy] 4-(8- f_luso_r)c;l}

) et hyl 4eX@1f2tdibydyve@uinazolin-3(4H)- yl)plperldme 1-carboxylate

oxo- | , 2-di hydr oqui nazol i n-3(4H) -yl ) pi peri di ne-1| - car box
ylateYield: 74.2 % M5 (ESI) [M+ |—|]+|-|: 607. 1 H NWR

(400 MHz, CDAI3) d 7.98 (s, IH), asrg (m 8H),
5.92 (br., IH, 4.65 - 3.80 (m 5H),| 3. 3.07 (m
2H), 3.02 - 2.60 (m 2H), 2.49 0 - 1.00

(m 6H). HPLC tR = 1. i 3,
()-1-(6-Bronop yny - 23((7-xfet hyl - | Hi ndazol - 5-yI
)ethyl 4-(2-oxoyl
di hydr oqui nazol Hn- 3(
Yield: 26.7 % M5 (ESI)
m n. EXAMPLE 41
I( )-1 - I( %mﬁm}swﬁtﬁmwws ¢lehirgeddwivh Q+)21r (6/biveidpytidink2-yHdagie
-5-yl)ethyl 4-(2-

Wd%wé%éoﬂoeﬁhid a8 yaryBrover | didiydroquinasgliy B EAHD-

é?s%b%eﬂé“ i YRy g, (1506 gl 10 AR PRI e

—48ng4) and ZnK(El)J)z (34 9z, 0.12. Iﬁmo( equid)., DMBQ.5 mL) was added via

syringe. The vial was sealed and heated by microwave at 200°C for 20 min.

ylfblperldlne | - car boxyl at e
W Chﬂ+ = 589. HFLCtR = 1.76

Tetrahydrofuran was removed in vacuo and the residue was partitioned between
ethyl acetate and ammonium hydroxide solution. The organic layer was
separated and washed with water, brine, dried and concentrated. Flash column
chromatography (10% methanol/methylene chloride) afforded the desired product
(15.9 mg, 97 %) as a white solid. MS (ESI) [M + H]" = 554. '"H-NMR (400
MHz, CDCl) 6 8.01 (s, 1H), 7.72 (br., 1H), 7.62 — 7.54 (m, 1H), 7.37 (br., 1H),
7.18 — 6.70 (m, 6H), 6.08 — 5.83 (m, 1H), 4.65 — 3.80 (m, 6H), 3.55 - 3.10 (m,
2H), 3.10 — 2.64 (m, 2H), 2.53 (s, 3H), 1.90 — 1.40 (m, 4H). HPLC tg = 1.90 min.

EXAMPLE 46

(¥)-1-(4-(Hydroxymethyl)pyridin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-
(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate
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3.90 (m 4H), 3.42 - 3.18 (m 2H), 3.05 - 2.60 (m
3H), 2.48 (s, 3H), 1.82 - 1.68 (m 2H), 1.59 (s, 9H),

wa 2005/056530 28 (m 4H). HPLC tR = 2. 42 m n. EXAVPRET/ER2004/040721

10

15

20

()-2-(7-Methyl -1 Hindazol -5-yl)-1-(6-0xo0-1, 6-di hydropy
ridin-2-yl)ethyl 4-(2-
oxo- |, 2-di hydr oqui nazol i n- 3(4H) -yl ) pi peri di ne-1| - car box
ylate Solid
()-1-(6-fer/-butoxypyridin-2-yl)-2-(7- nethyl-lkklndazo
| -5-yl)ethyl 4-(2-oxo0-
1, 2-di hydr oqui nazol i n- 3(4H) -yl ) pi pe?[/dl @ car boxyl at
e (previous exanple) (20.6 ny) N.eate ith 1nmL
formc acid (90%. After 2 h, {tg:ﬁfxture was di | ut ed
[ ' s wth ethyl
acetate. The cUnbi ﬁgelayers were washed with
wat er, saturate ] 3 bonate solution, dried
and concentr at ed.
af forded the product (113

E;%WAQN%‘L 6 Z@z(&%&i MMesv FuPd s HPHGUMR @od L@ﬁz,’@ﬁgoD) )
( )3,50-(@5131)5 8194ty 1.8¥ (rngdl ), Z-551-) 7.20 (il 418}, 20— 6480 (oiadld), 6573

et [ 4- (8- oLQ-
G ROHGTH AP B 461 D (ST 3 i o P s 449 -
08)d3€(h19 4A) M 63 ORI, Qm 2/\@?(5091% @5 Wi 10 (m, 5H). HPLC tg =
)-1-(6-bronmopyridin-2-yl)-2-(7
néﬂﬁyman-lndazol 5- yI)ethyI
4- (8-fl uoro-2-oxo-1, 2-di hydroqui nazol i n-3(4H) -
yl ) pi peridine-1 -carboxylate (13.9 ng, 0.0229 mol,
1.0 equiv) and Pd(PPh3) £XAMPIXE rm) Isobutyl zi nc

brom de (0.5 Min tetrahydrofuran, m.,
més)-14é-Feguylpyridin-2e Hea-Gomethyl-1 H- lgylamgfeylamnﬁlm -(2-0xo0-1,2-

at 1100 (APFaqinalBin E R ERAIQER: FEambatef "2

and the residue was partltloned betmegn et hyl acetate

and 0.5 N sodi um %T:V:[::j

To solid (%)-1-(4-(hydroxymethyl)pyridin-2-yl)-2-(7-methyl-1H-indazol-
5-yDethyl 4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate (28
mg, 0.0518 mmol, 1.0 equiv) was added Dess-Martin reagent (44 mg, 0.104
mmol, 2.0 equiv) and anhydrous methylene chloride (4 mL). The cloudy solution
was stirred at room temperature for 2 h. The reaction was quenched with 0.5 N
sodium hydroxide. The layers were separated and the organic layer was washed
with brine, dried and concentrated to give an off-white solid. Purification by
flash column chromatography (10% methanol/methylene chloride) afforded the
desired product (23 mg, 82.4 %) as an off-white powder. MS (ESI) [M + Na]" =
559. '"H-NMR (400 MHz, CDCl3) & 10.02 (s, 1H), 8.88 (d, ] = 3.2 Hz, 1H), 7.97
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10

15

20

hydr oxi de sol ution. The organic |ayer was separ at ed
and washed with brine, dried and concentrated. Fl ash

afforded the desired product (9.8 ng, 73.3 % as a
glassy solid. M5 (ESI) [M+ H + = 585. 1H NMR (400

MHz, CDCI3) d 7.94 (s, IH, 7.60 - 7.28 (m 2H), 7.15

- 6.68 (m 7H), 6.01 (br., IH), 4.60 - 4.40 (m IH,
4.40 - 4.15 (m 2 4,15 - 3.90 IH), 3.85 - 3.15
(i Ty 776 30 o 3, T8, Sy §.67 (gt o6 b= 390
2. - : . ( Qe L.

245 48 Py syt ol 2 10 P B A 6. 3,
f 61956w .39 (exHip HPIAs =s1.69 Inénl y prepared: EXAMPLE 44
(+)-1-(6-(3,5-Di fluorobenzyl)pyridin-2-yl)-2-(7-nethyl
-| Hi ndazol - 5-yl ) et hyl

4- (8-fluoro-2-oxo-1, 2- digwsnaut ggzol i n-3(4H) -yl ) pi per

i di ne-1-carboxylate Yield: 43% M (ESI) [M+ H+ =

655 (X2 BINRM etbgl- Mz nd KioGl52yl)-8- (8-(Roxe-172-8thydrpquihbzolin-

7.60 - 7, (m IH.,,.. 7.15 - 6.52 9H),. 5,98 (t, J =
6.4 He, ﬁﬁﬁq,ﬂ-@wyg&d@?a’éc?rﬁ\onelﬂy,y)(e@ﬁéskgm@tw mﬁ 2H),
3.05 - 2.60 (m 4H), 2.46 (s, 3H), 1.8 - 1.38 (m
AH). HPLC tR = 2.32 m n. EXAMPLE 4% )N ¢8Cyano
ryridin-2-yl)-2-(7-nmethyl 4Hi ndazol -N5-yl yl
4-(8-fluoro-2- oxo- _
1, 2- di hydr oqui nazol j h- VI g pi peri di ne- 1- car boxyl at
e A m crowave j#be 5 charggd wth

(+)-1-(6-brono rdipt 2-)1) -a- (7- net hyl -
IHindazoI-S-ymeth | A8§f | uor o- 2- oxo-

1, 2- di hydr oqui nazol I n- 34~ ¥y pi peri di ne-|
-carboxylate (18 ng, 0.0296 rmdl, 1.0 equiv) and

Pd( PPh3) ¢bltfod-of (+)-2-(2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-

2H-indazol-5-yl)-1-(4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carbonyloxy)ethyl)isonicotinic acid (ca. 14.5 mg) in methylene chloride (0.8 mL)
was treated with 0.4 mL trifluoroacetic acid 'overnight under nitrogen. After
LCMS indicated complete conversion, the crude product was purified by prep-
HPLC to afford the desired acid as a light yellow oil (4.5 mg, 38.5%). MS (ESI])
[M + H]" = 555. HPLC tg = 1.75 min.

EXAMPLE 49
(#)-2-(7-Methyl-1H-indazol-5-yl)-1-(4-(piperidine-1-carbonyl)pyridin-2-
yDethyl 4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate
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4 nmg) and Zn(CN>2 (14 ng, 0.12 mmol, 4 equiv). DW
(0.5 nmL) was added via syringe. The vial was seal ed

wa@eashsased by mcrowave at 2000C for 20 m n. PCT/US2004/040721

10

15

20

25

Tetrahydrof uran was renoved in vacuo and the residue
was partitioned between ethyl acetate and anmoni um
hydr oxi de sol ution. The organic | ayer was separated
and washed with water, brine, dried and concentrated

SR LTS Al e
& 2l 400
Ve g T VR sl s G bbbt
7 cabofytpxy)eihyl)iRositoir acid|(39.2 mg, 0857 m6mal) 1 OraqubH)in
C eigne Bioptl 03" bty Wi Sisieg 3 dbondy Simeliyigoiingmig Citalytic
1 £Rdwedb wisEhlditibh of dxa2] RloRide Wﬂ—rﬁefﬂ@lene CthI‘ldC
Hydp | -1 Hi

()-1-(4- neth yl)pyridin-2-yl')-2-(7-net
szlé|m15,.q;$ )rgmﬁy 54:qu1v) atroom temperature under n1trogen After 2 h

( oxo- | azol i 4 I a
bExHSitatoite SEGRORY GRS i ik Rl Rt Ifzar 681 n
54 l;e mibuPdMRad ddidedvtdted @B@hncﬁw&s ﬁﬁpérdied hﬂnett@l&né chloride
7.8%%“—0, 7.55 - 0 (m 20 - 6.80 (m
4@ mLg, Foflpgroagetic aglcb(lng) Va9 addsd ggd thegeq@nr{gﬁleqrpﬂn
4 . 4 .
£ Py e 3By B
( mgcuotdnd thdRleGdud&was ﬂ)ar&ﬁOMdbet\Eé%WNFsédlum hydroxide and ethyl
ypgeézttﬁyﬁlhqlf)ae/gy d%é Ipéjplzpatezd y"h?e orgémc yer las_ \l)s/';s-hleg élobrme_
duhydlaREneasRld - RirHdhriod DPIREdoflie chrofRAldeaphly 36 %
methanol/methylene chloride) afforded the desired product (30.4 mg, 85.4 %) as
an off-white powder. MS (ESI) [M + H]" = 622. '"H-NMR (400 MHz, CDCl3) &
8.69 (d, ] =4.4 Hz, 1H), 7.95 (br., 1H), 7.70 (br., 1H), 7.50 — 6.80 (m, 6H), 6.68
(br., 1H), 6.05 — 5.94 (m, 1H), 4.65 — 3.80 (m, 4H), 3.64 (br., 2H), 3.50 - 3.18
(m, 2H), 3.18 - 2.60 (m, 4H), 2.48 (s, 3H), 1.85 — 1.44 (m, 9H), 1.44 — 1.10 (m,
4H). HPLC tg = 1.79 min.

1-(Furan-2-yl)-2-(7-methyl-2-((2-(trimethylsilyl )ethoxy)methyl)-2 H-indazol-5-
yDethyl 4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine- 1-carboxylate

—si
To a solution of 1-(furan-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethanol (0.11 mmol) and 4-
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W@ 2021086560

10

15

To solid ()-1-(4-(hydroxymet hyl)pyridin-2-yl)-2-(7
-met hyl - 1H i ndazol - 5-yl) et hyl

, 2-di hydr oqui nazol i n- 3(4H) -yl ) pi perpdi/ms2004/640721
ar boxyl ate (28 ng, 0.0518 mmol, 1.0 equiv) was added
Dess-Martin reagent (44 ng, 0.104 mmol, 2.0 equiv) and
anhydrous nethyl ene chloride (4 nlL). The cl oudy
solution was stirred at roomtenperature for 2 h. The

t hed th 0. hy 'd . Th
Pt b A M A A NS e
WI((t) |ﬂ3 %ﬁhd}l?m t@{rhtgféir&m[danf(@ RISV dseddaed §éalﬂh\11§«dﬁ<ﬂb (95%, 0.33

ff-white solid.” Purification by flash co

c mrnwmatyg»pwhmpemt)% neddnaitolgene fF hg reagiéort Whostirted)overnight.

&&ﬂ?l?e (t:kig%ﬂ}@ee(?lb' n%% \? % R}i&? t%@&tu?ez g/é"gl/%i ﬁag& ma%er 4x5
: ,oréaﬁﬁ B eldvé’sQirQa fiBered Md cohcS@rdtel tokive e 2ride,
IH) 7.97(s ,770-740(m3|—|),726-675(m
5|g;0du5t ch(}bwas uspgywithgutifgrtherpugificatign. | H) | 4. 65 - 3. 75
(m 4H), 3.50 - 3.10 (m 3H), 3.10 - 2.68 (m 2H),
2.50 (s, 3H, 1.95 - 1.38 (m 5H). HPLC tR = 1.59 mn.
EX‘AN%IE)VABg intermediates were similarly prepared:

d%’é MZ&W&I&I' Zé] _(t>r/1met yls1py?)etzhoxy)mg/ L;l) lH(1Lr11da(12201% y?) 1- (pyr1 1n -4-
3( 4 yeirﬂ ) LR ARl AR RSB Pk BRR! £olrbél fate

A sol ution”of
() 2-(2- (7 Met hyl - 2- (( 2- (trlnethyIS|IyQ%Vghoxy)nethyl)
- 2Hindazol -5-yl)-1-(4-(2-o0xo-
1, 2-di hydr oqui nazol i n- 3(4H) - ylp) pi per gt Ne-
car bonyl oxy) et hyl )i soni coti ni ¢ Nach ca. 14. ) in
nmet hyl ene chl ori de 0.8 m).wag treated with 0.4 nL
' ' | under nitrogen. After
LCVS i ndi cat ed conp1, gonyexsi on, the crude product
was purified by BL@p

Not isolated.

2-(7-Methyl-1-((2-(trimethylsilyl)ethoxy)methyl)- 1H-indazol-5-yl)-1-(pyridin-3-
yDethyl 4-(2-oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate

N

0 O/?\//@
YA
0

N

N 7

~ > =
—‘/Si\

Not 1solated.
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HPLC to afford the desired acid as a |ight yellow oil
(4.5 ng, 38.5%9. M5 (ESI) [M+ H+ = 555. HPLC tR =

wda 200508580 EXAVPLE 49 PCT/US2004/040721
()-2-(7-Methyl -1 Hindazol -5-yl)-1-(4-(piperidine-I-car
bonyl ) pyri di n-2- yl)ethyl
4- (2- oxo-1, 2-di hydroqui nazol i n-3(4H) -yl ) pi peridi ne-1-c¢
arboxyl ateTo a sol uti on of

()22& %H&Zéﬁ%ﬁémﬂ@ Lzyl)% HOKY, (5nehl¥ 1)- H-Iylll&a%tor gX)X)?-{prr}/c{l% 3-

2- 4y Bm?rmmm%oi bRo- Q(ﬁhih%&ﬂohﬁahwﬂn%(mﬁj yi])plperldlél% 1-

carbonyloxy et hyl) Y1 sonicotinic acid

mml, 1.0 equiv.) in nethmﬂ&nemchlorlde (0. 7 m) was
added a drop of dinethylformm de (ca&glyglc)#follomed
by dropwi se addition of oxalyl chlori

net hyl ene chloride, 0.15 m., 0.3 5 eo
atroomtenperature under nitr@ 2‘ ﬁd er xcess
pi peri di ne was added dropmﬁse n1xtur-

further stirred for Pxt ure was concentrated
to a gel and was s spa nmet hyl ene chl oride (2
m.). Trifluoroaceti e a '}) was added and the
resul ting clear bad sol QRS stirred at room
tenperature f 6 h. The solwénts were renoved in

vacuo and th® residue was partitioned between 1 N

sodi um hydréxi*de and ethyl acetate. The |ayers were

S [ The organic | ayer was washed with brine,
> §B§g%h? “concentrated. Purification by flash colum

chronatography (6@6nethano|/nethy|ene chlor|de)

afforded the desired pro (30.4 qéﬁ as_an

of f(7KRpB-2pYude(k2- (twsle(fydﬂ)yl)mbpxm}em >éld2nd -RvRPEoRsg-2-

:\/:::?} 4%@?85)(%? .o,§o ﬁ%l) %lfﬂ;d%aumﬁzdhn"g(ﬁﬂ-ﬂ) wg%p%ngélgél‘] gljboxylate

IH), 6.05 - 5.94 (m IH), 4.65 - 3.80 @ 364
(br., 2H), 3.50 - 3.18 \/@
N,
o0/
/__/ ZZN
—si ==
/ N\

10  Not isolated.

2-(7-Methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-5-yl)-1-(quinolin-
2-yl)ethyl 4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate
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(m 2H), 3.18 - 2.60 (m 4H), 2.48 (s, 3H), 1.85 -
1.44 (m 9H), 1.44 - 1.10 (m 4H). HPLCtR = 1.79 mn.

wo 2qoF0s@E80 2-yl ) - 2- (7-met hyl - 2- ((2- (tri met hyl si pgT/Psto0o840721
y) met hyl )-2//-indazol -5- yl)ethyl
4- (2-oxo-1, 2-di hydroqui nazol i n-3(4H) -yl ) pi peridine-I-c
arboxyl ate To a sol ution of
| -(furan-2-yl)-2-(7-nmethyl-2-((2-
(trinmethylsilyl)ethoxy)nethyl)- Zkklndaaollﬁ yl ) et hano
(0.11 mmmol) and 4-nitrophenyl 4-(2-OXCG
|, 2-di hydr oqui nazol i n- 3(4H) -yl ) pi h e-
tboxylate (0.13 mmmol ) in tetr dgof u a
added sodi um hydri de (95@6 %
t enperature under ni '
over ni ght . thhylené
the mixture washed W fat e
| ayer was dri ed, cﬁ+4tervd and dgoncentrated to give the
crude product i ch was usehout further
purificatiengi The foll ow ng iQteynedi ates were
similarly prepared:
2-{7-Methyl -1 -((2-(trinmethylsilyl)ethoxy)nethyl)-IHin
d&%’gfsg’/gaiﬂy | - (pyridin-4- yl)ethyl 4-(2-oxo-
1, 2-di hydr oqui nazol i n- 3(4H) -yl ) pi peri di ne- 1- car boxyl at
e Not . i sol at ed.
2- (7- Met hyl -1-4G-Rimethylpyrimjdiard-yl) Re@Hosgaybt(@y1 ) -1 H-i n
daz

5 9& nﬁtk&l&l&h&eﬁh&%ﬁn@ﬁl@%ﬁhﬁ%ﬂb%%%&g ale X Itléfl? ﬁ-cet_égTuoroQ-oxo- 1,2-
- Calr boxy! adiay@oqidnddelin-3(4H)-yl)piperidine-1-carboxylate
i solated. 2-(7-Methyl-1-((2-(trimethylsilyl etﬂpxy)neth

yl)-1Hindazol -5-yl)-1-(pyridin-3- yl)gﬁn
4- (8-fl uoro-2-oxo-
1, 2- di hydr oqui nazol i n-3(4H) - ylo piégzi}ﬁ -
car boxyl at e

o

) was
roo

© reactlon was stirred
(15 nL) was added and
W x 5 nL). The organic

N
N "N
/0—/ )\/IK
—Si
/ N\
Not isolated.
10 1-(4,6-Dimethylpyrimidin-2-yl)-2-(7-methyl-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indazol-5-yl)ethyl 4-(2-oxo0-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate
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Not i sol at ed.
| -(7-(Furan-2-yl)-1-((2-(trinmethylsilyl)ethoxy)nethyl)

WO bddsiosdszol - 5-yl ) propan- 2- vyl PCT/US2004/040721
4- (8-fluoro-2-oxo-1, 2-di hydroqui nazol i n- 3(4H) -yl ) pi per
i di ne-1 -carboxylate Not isol ated.

2-(7-Methyl-1-((2-(trinmethylsilyl)ethoxy)nethyl)-1Hin
dazol -5-yl)-1-(quinolin- 2-yl)ethyl 4-(2-oxo-
1,2-dihydroquinazolin-3(4|—|)-y|)piperid5ne-H
1- car boxyl at eNot i sol at ed. N
1-(4,6-D nethyl pyri mdin-2-yl)-2-(
(trimethylsilyl)ethoxy)methyl o Hyi
4-(8-fluoro-2-oxo-1, 2-

di hydr oqui nazol i n-3
< *"" " X Not isolgte
-2-yl) -2- (7- methy—> NE2N
(trimethylsilyl)etkoxy) et hil )|l Hi ndazol -5-yl) et hyl
4- (2-oxo-1, 2- di ydroquinef¥ﬁ1%>yl)piperidine-

- car boxyl ate§jot i sol at ed.

| - (Benzof uran>2-yl)-2-(7-methyl-1-((2-(trimethylsilyl)

e X hyl ) -1 Hi ndazol - 5 yl)ethyl

4&¥gf%&g§£,2-dihydroquinazolin-3(4kb-y|)piperidine-Ica

rboxyl ate Not i sol at ed.

2-(7-N@thy|-2-§(2-étrinEthyIsiIyl)ethqx¥?nethyl)-2//-i

ndazb{B&nzofuran-2ybys-(tmethyl- 1y((3-geimpthylsilylethoxyjmethyl)- 1 H-
5 4-(8

ARy sl P AREBA B b piperidine 1

carboxylate

Not isolated.
10 2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-(pyridin-2-

yDethyl 4-(8-fluoro-2-oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carboxylate
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Yield: 82% 1H NWR (CDC 3, 500 MHz) d 8.65 (s, IH),
7.96 (s, IH, 7.67-7.60 (m IH), 7.25-7.19 (m 2H)
W®28808:596 (m 2H), 6.94-6.91 (m 2H), 6.66 (sPCT/B§2004/040721
6.04-5.95 (m IH), 5.71-5.57 (m 2H), 4.54-4.45 (m
IH, 4.35-4.16 (m 3H), 3.97-3.90 (m 0.6H), 3.65-3.52
(m 2H), 3.40-3.25 (m 2H), 2.94-2.74 (m 2H), 2.58
(s, 3H, 1.63-1.55 (m 3H), 1.40-1.35 (m 0.4 H),
0.94-0.91 (ﬁl/3FD, -0.04 (s, 9H). Mass spec: 659
(M) +. —Si
2-(7- Met hyl -23-' -(trinmethylsilyl)ethoxy)nethyl)-2i
f-:indazol - 5-y\f’)e\)—€\pyri di n-2- yl)ethyl 4-(2-oxo-
1, 2-di hydroqui nazol i N3(4//)-yl) pi peridi ne-
-clarboxylate \ - / # B<L Yield: 54% 1H NVR (CDC 3,
300 MHz) d 8.63 (s, .94 (s, IH), 7.68-7.57 (m
IH, 7.20-6.86 (m 5 (dopJ =8.1 Hz, IH), 6.51

(s, IH, 6.02-5.91 (m IH), 5.78-5.55 (m 2H),
4.52-3.83 (m 5H), 3.64.8: an 3.39-3.20 (m
2H),2.94-2.68 (m 2H), \2.56 (s, 3 7T 1.58 (m
2H), 1.28-1.17 (m 2H), ©793-0.82 it0- 07 (s,

9H). Mass spec: 641 (M) +. E

| - (1soquinolin-3-yl)-2-(7-methyl-2-((2- thyl silyl

) et hoxy) nmet hyl )-2//- indazol -5-yl)ethyl

4- (8-fluoro-2-oxo-1, 2-di hydroqui nazolin-3(4/f)-yl)pipe
riyGliaes242.- GaNRYCBC;, 500 MHz) & 8.65 (s, 1H), 7.96 (s, 1H), 7.67-7.60

(m, 1H), 7.25-7.19 (m, 2H), 6.98-6.96 (m, 2H), 6.94-6.91 (m, 2H), 6.66 (s, 1H),
6.04-5.95 (m, 1H), 5.71-5.57 (m, 2H), 4.54-4.45 (m, 1H), 4.35-4.16 (m, 3H),

5 3.97-3.90 (m, 0.6H), 3.65-3.52 (m, 2H), 3.40-3.25 (m, 2H), 2.94-2.74 (m, 2H),
2.58 (s, 3H), 1.63-1.55 (m, 3H), 1.40-1.35 (m, 0.4 H), 0.94-0.91 (m, 3H), -0.04 (s,
9H). Mass spec.: 659 (MH)".

2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-(pyridin-2-
10 yDethyl 4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate

\ /
—Si

bO\N/lOLNH

Yield: 54%. '"H-NMR (CDCls, 300 MHz) & 8.63 (s, 1H), 7.94 (s, 1H), 7.68-7.57
(m, 1H), 7.20-6.86 (m, SH), 6.60 (d, J = 8.1 Hz, 1H), 6.51 (s, 1H), 6.02-5.91 (m,
1H), 5.70-5.55 (m, 2H), 4.52-3.83 (m, SH), 3.64-3.50 (m, 2H), 3.39-3.20 (m, 2H),
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- Si o- L Yield: 74% 1H NWR (CDO 3, 500 MHz) d 9. 34
(bs, IH), 8.05-7.99 (m IH), 7.95 (s, IH, 7.82-7.64
W@ 2005456550 7. 06-6.86 (m 4H), 6.64 (s, |H, 6.28cBUI2N04/040721
(m IH), 5.70-5.59 (m 2H), 4.50-4.04 (m 5H),
3.63-3.54 (m 2H), 3.48-3.39 (m 2H), 2.94-2.74 (m
2|—|) 2.58 (s, 3H), 1.72-1.56 (m 4H), 0.93-0.87 (m
-0.05 (s, 9H). Mass spec: 709 (MH) +.

)&(%o%? | no#? 51603 ngl;7z7mf%§¥%§% ﬁfifﬂ(-itr' DhLoM) 9dh 80

1 y o Z 4/, pi peridi ne- 1-
& 21;5 9o 9[11? RpdsBplc gl DD, BF IHNWR (CDd 3,

300I\/Hz)d931(s IH) 7.97 (d, J = 8.0 Hz, IH),

1
e élsgq}m?m 4 )2 G2 th(ygbl(g{%tﬁ]me qﬁmly@%@]g&@”ngéh@qrgw
5 2Hhdazbl-467 R8T 44 mﬂu%ﬂ) 2- ()3(06112 -3ih3drdgiinagéiin-3 ifefidine-
(m 2H), Gﬁ)’é%’ ( , 1.74- I%(dr‘r]] 2H) , @ng%d)%
(m 2H), 0.93- O 84 (m Z%Cmmxﬁla% (s, 9H). Mass spec:
691 (M) +. EXAMPLE 50
i V-(I-(isoquwigiolin-3-yl)-2-(7-methyl-mindazol -5-yl)et
hyl ) - 4- ( 2- oxo-}2&;
di hydr oqui nazol i nO.%(’\Q"f)-yl ) pi peri di ne-| -carboxam de
N

'O\N/[?\NH

Yield: 74%. 'H-NMR (CDCls, 500 MHz) 6 9.34 (bs, 1H), 8.05-7.99 (m, 1H),
7.95 (s, 1H), 7.82-7.64 (m, 4H), 7.06-6.86 (m, 4H), 6.64 (s, 1H), 6.21-6.14 (m,

10  1H), 5.70-5.59 (m, 2H), 4.50-4.04 (m, 5H), 3.63-3.54 (m, 2H), 3.48-3.39 (m, 2H),
2.94-2.74 (m, 2H), 2.58 (s, 3H), 1.72-1.56 (m, 4H), 0.93-0.87 (m, 2H), -0.05 (s,
9H). Mass spec.: 709 (MH)",

1-(Isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-
15 indazol-5-yl)ethyl 4-(2-oxo0-1,2-dihydroquinazolin-3(4 H)-yl)piperidine-1-

carboxylate
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W@ c@eqsisel i n- 3-yl ) -2- (7- net hyl

10

15

This was prepared as descri bed above for Exanple 36
fromTV-(I-

-2-((2-(trimet hpdwUB30)/@10721
t hoxy) met hyl ) - 2H i ndazol -

5-yl)ethyl)-4-(2-o0xo0-1, 2-di hydroqui nazolin-3(4/f)-yl)p
i peridine-l-carboxam de in quantitative yield. 1H NWR
(DVMBO-d 6, 500 N+E) d 13.00 (bs, IH, 9.36 (s, IH),
9.18 (s, IH, / 14 (d, J = 8.2 Hz, IH), 7.98 (s, IH,
7.95 (d, J jssz Hz, IH),7.79-7.74 (m 2H), 7.68-7.65

(m IH, 7.44 (s;—lH), 7.12 (t, J = 7.6 Hz, IH, 7.11
(s, IH, 7.02 (t, &=7.6 Hz, 2H), 6.87 (t, J = 7.6
Hz, IH), 6.76 (d, J =N—9 Hz, IH), 5.19-5.14 (m I|H)),
4.80-4.25 (m IH), 4.#43-%41 (m 2H), 3.19-3.11 (m
4H), 3.05-3.01 (m IH), 16-2.62 (m IH), 2.50 (s,
3H), 1.60-1.54 (m 4H) , \ss<spea 560 (M) +. EXAMPLE
51

4- (8-fl uoro- 2- oxo- 1, 2- di BYdg6q0na -3(@AT) -yl -V (
| - (isoquinolin-3-yl)-2-

(7-methyl -1//-indazol - g“Yy) et hyl ) pi pefi '/rHs-lﬂ-carboxam

ide N= This was prepargd _gs described abjove 'for
Exanpl e 36 from 4-(8-fl u0ro- 2-
oxo- |, 2-di hydr oqui nazol in-3(4W-yl)-i V- (I oqui nolin

-3-yl)-2-(7-nmethyl -2-((2- .
( tyid1aRAdvy ! S 'quﬁmy)zl@@wmm i) ({gdﬁip b9 (M' ﬁega)vm p

i peridine-I-carboxam de in quantitative yield. 1
( €BEI'B92 600HMAZ)7-B552 0m34H], 3, 15I-6-$8 (18, 24), 652-6.5) (m, 72195 6.16-

VSt 4o (568 5 th 28548 17 i Shpy 6 20 28 85, Jufdas 2.67

| th, 2H), 2%67s131H 741182 (8. 26; 6.383 .200m, 2H), 0.93 38O, H
(Hil rﬂ Sors: o4 (m ﬁH)ﬁQS A (m)’ I'H) At 21, -
4068 (81.9%51) (qusmc @IZM}@S 2H), 4.14-4.11 (m 2H),
3.42-3.36 (m IH), 3.22-3.17 (m IH, 2.92-2.82 (m
3H), 2.63

EXAMPLE 50

N-(1-(isoquinolin-3-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-4-(2-o0x0-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

This was prepared as described above for Example 36 from N-(1-
(isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2 H-indazol-
5-yDethyl)-4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide
in quantitative yield. '"H-NMR (DMSO-ds, 500 MHz) § 13.00 (bs, 1H), 9.36 (s,
1H), 9.18 (s, 1H), 8.14 (d, ] = 8.2 Hz, 1H), 7.98 (s, 1H),. 7.95 (d, J = 8.2 Hz, 1H),
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(s, 0.6H), 2.42 (s, 2.4H), 1.64-1.60 (m 3H). Mass
spec: 578 (MWH)+. EXAWVPLE 52

wo 200588380 nol i n-3-yl ) -2-(7-net hyl - mi ndazol - 5-pd/esiegd/040721

10

15

20

4- (8-fluoro-2-oxo-1, 2-

di hydr oqui nazol i n-3(4/F)-yl)piperidine-I|-carboxyl ateN=
This was prepared as descri bed above for Exanple 36
from1-

LR By A 2t Rl ol g arhy7 4 TR ¥ 1) 55

4(4,&}16'?9’2@ P=P@®@Hz, 2H), 6.87.(t, ] = 7.6 Hz, 1H), 676(d J=7.9Hz, 1H),
di hydr oqui nazol i n-"3(4#)-yl ) pi peri di ne- 1-

cérlﬁo&% tmel i 45094.95 ehdl H)L #H1RMR I ODAED), 35803 NHZI) 40,

.féo?o% 4,01, Y. 3:7872,6 511, 25 &g P 5t el Malt

. BEOIMHY. 2H), 7.46-7.35 (m |H), 7.15-7.03 (m
2 ., 6.93-6.87 (m IH), 6.85-6.82 (m IH), 6.15-6.10
(m IH), 4.51-3.98 (m 5H), 3.49-3.33 (m 2H),

2.90-2.69 (m 3H), 2.48 .66-1.52 (m 3H).

Mass spec: 579 (MH) +. E%@Si‘

| -4- {&ﬂqo&mﬂoka—l&dih)ydﬁeqtﬁnmnh)ﬂ(4Hi)4'yl1)sz(ml(rquuin)olih!mfyl)-Z-
4- (2- oxo-|

di hydr oqﬁ?rlns'mhl# indazolyS-yhsthyPeiveridine-1-cathaygmjde o

HN Thi s was prepa\i as descri bed above for Exanple 36

from 1-
7

(i soqui nol i n- 3- yI
thoxy)nethyl) 2/ 1 -

methyl -2-((2-(trinmethylsilyl)e
ol - & yl)ethyl 4-(2-oxo-

. (CDC 3, 300 MHz) d
9.31 (s, IH, 7.99-{7. (rH 2 LTR7.57 (m 4H),
7.40-7.35 (m 0.5H 7. 15- 6. 88 6.62 (d, J =
8.1 Hz, IH), 6.12 )8 (m | H), 6. ocs“t!s(m 0. 5H),
4.46-3.93 (m 5H),~%749-3.33 (m 2

This was prepared as described above for Example 36 from 4-(8-fluoro-2-
0x0-1,2-dihydroquinazolin-3(4H)-yl)-N-(1-(isoquinolin-3-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl)piperidine-1-carboxamide
in quantitative yield. '"H-NMR (CDCls, 500 MHz) § 10.34 (s, 1H), 9.24 (s, 1H),
7.95 (d,J =7.9 Hz, 1H), 7.87 (s, 0.8H), 7.80 (s, 0.2H), 7.85-7.63 (m, 2H), 7.57-
7.54 (m, 1H), 7.26-7.24 (m, 1H), 7.13-7.11 (m, 1H), 6.96-6.93 (m, 2H), 6.88-6.77
(m, 3H), 5.98-5.94 (m, 1H), 5.35-5.31 (m, 1H), 4.56-4.51 (i, 1H), 4.22 (s, 2H),
4.14-4.11 (m, 2H), 3.42-3.36 (m, 1H), 3.22-3.17 (m, 1H), 2.92-2.82 (m, 3H), 2.63
(s, 0.6H), 2.42 (s, 2.4H), 1.64-1.60 (m, 3H). Mass spec.: 578 (MH)".

EXAMPLE 52

1-(Isoquinolin-3-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(8-fluoro-2-oxo-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate
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W@ dpH3565EXKAVMPLE 54

10

15

3.02-2.72 (m 3H), 2.67 (s, 0.5H), 2.46 (s, 2.5 H),
1.80-1.64 (m 2H), 1.26-1.17 (m IH). Mass spec: 561

2-(7-met hyl -mindazol -5-yl)-I-(pyridin-2-yl)ethyl
4-(2-oxo-1, 2-

di hydroqui nazol i n-3(4/f)-yl)piperidine-I-carboxyl ate
This was prepared as descri bed above for Exanple 36
from2-(7-nmethyl - N

2-((2-(trinmethyl siTyl)ethoxy)nethyl)-2//-indazol -5-yl)
-I-(pyr|d|n2yf"5‘l 4-(2-

oxo- 1, 2-di hydr oqui
Xyl ate in 40% yi erd~>1HNYWR 3, 300 MHz) d 8.66 (s,

IH), 7.95 (s, 0.7H), N7. 88 Q3H), 7.68-7.63 (m
IH), 7.40-6.90 (m 1@3@ 6.67 (s,

0.7H), 6.62 (d, J AL Hz, I 9Qh5 84 (m 2H),
4.52-3.87 (m 5H) 44-3.12 (m 2H 8H03-2.71 (m
2H), 2.68 (s, IH ~2747 (s, 2H), 1. .6F (m 2H),
1.25-1.20 (m I H). VBsSS spec: 511 ( EXAMPLES5
2-(7- rrethyI-IH-lndazoI 5-yl)-1-(pyric 2-yl) et hyl

4- (8-fluoro-2-oxo-|

di hydr d§isi Mﬁ?@%ﬁe@%wemﬂliﬁld)abpm dxpaple-3¥dimpoy| at eTh
' %IEWH(HL ?—?f)-eﬁ(ﬁﬁlegl%g ki) ﬁgm%ﬁx(ws?ly )8&0?&‘)?1{99{% §1§ Jxﬁz&m
2 l’S(}Q)Z:ﬂ(yﬂ m(ﬁ?eftdmyd|> gidxpl 1), 2dliydyoguiiabylin-3@H) -yl piigzidinest-y | )
- - 2 t
FFo DS G 3570 308 (RN UGGl SR MHa) 3 92915 BT 981 T
b 4 0
=lg. %@E ﬁzfykﬁ)tbﬁ %%r@ Izﬁwg'eg ﬂ-f'z;%gf—gz (1?9%%74 5691(#%
77@3 77575@11 (2H), TMp,7.75 @46, TH)29.16M.03 (), 2H), @935.87(nf,rH),
, -6, 78 , 5. .97-5.9 . 4.54-3.
R P 600, R ol Tt bl oy 5 0,

2.90-2.69 (m, 3H), 2.48 (s, 3H), 1.66-1.52 (m, 3H). Mass spec.: 579 (MH)".

EXAMPLE 53
1-(Isoquinolin-3-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(2-oxo0-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate

This was prepared as described above for Example 36 from 1-
(isoquinolin-3-yl)-2-(7-methyl-2-((2-(trimethylsilyl)ethox y)methyl)-2 H-indazol-
S-ylethyl 4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate in
82% yield. 'H-NMR (CDCls, 300 MHz) § 9.31 (s, 1H), 7.99-7.87 (m, 2H), 7.77-

-117-
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(s, IH), 2.50 (s, 2H), 1.79-1.49 (m 2H), 1.42-1.36
(m IH). Mss spec: 529 (MH)+. EXAMPLE 56

wo 2qoF0s@s0 2-yl ) - 2- (7-met hyl - | H i ndazol - 5- yl ) et bgT/US2004/040721
4-(2-oxo-1, 2-
di hydr oqui nazol i n-3(4H) -yl ) pi peri di ne-1-car boxyl at e
Prepared as descri bed above for Exanple 30 in 77%
yield. 1H NWR (400 MHz, CDAI3) d 7.99 (IH, s), 7.66

Sty oS et bt Alsig®t el 9 e (47 Tp 130 1,
( 6H2-as (rﬁmﬁ@) 6|9U 6 813 f_1|n50 Sif), (4|¢d»3 ) gﬁ’a 511'1_? Gl4d.3 9% gﬁdiH)

4.24 (2H, broad),
( BPQZ -H2 (12, 89), @Zﬂl (s, tﬁﬂd)j)Z 462(5,5215 HSH 8@rﬂ 64](rr178HO,I H26-i17

broad 2H, m. HPLC tR= 1.96 mn,
é‘l(lf 35%‘2@%’6 - EXAMPLE57

5 2- (7 Met hyI -1 Hindazol -5-yl)-I-(pyridin-4-yl)ethyl
4-(2-oxo-1, 2-
di hydr oqw nazol i n- 3( 4H) EXAMBIEE 5di ne- | - car boxyl at e

Pr epar é Qoye . f | oyseld
(3" ot ey e RaE R BRI G 8-
511. 21. EXdiNpidfoquinazolin-3(4H)-yl)piperidine-1-carboxylate
2-(7-Methyl -1 Hi nd'?zol 5-yl)-1-(pyridin-3-yl)ethyl
4-(2- oxo-1, 2-
dlhydrqu|nazoI|HN~

-yl) pi peridi ne-1-carboxyl ate
Prepared as describ agbove for Exanple 30 in 29%
yield . 1 H NW (46C 3) d 853 (2H m, 7.95

(1H, s), 7.56 (IH, s)N._7.2 1Q, 7.16 (1H ),
7.13-6.91 (4H, m), & A d,ﬁow), 5.94 (IH t,
J=6.8 Hz), 4.50 ~

N °NH

T

10 This was prepared as described above for Example 36 from 2-(7-methyl-
2—((2—(trimethylsilyl)ethoxy)methyl)—2H—indazol-5-yl)-1—(1;yridin-2-yl)ethyl 4-(2-
oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate in 40% yield. 'H-
NMR (CDCl;, 300 MHz) 6 8.66 (s, 1H), 7.95 (s, 0.7H), 7.88 (s, 0.3H), 7.68-7.63
(m, 1H), 7.40-6.90 (m, 6H), 6.71 (s, 0.3H), 6.67 (s, 0.7H), 6.62 (d, ] = 7.7 Hz,

15  1H), 5.99-5.84 (m, 2H), 4.52-3.87 (m, 5SH), 3.44-3.12 (m, 2H), 3.03-2.71 (m, 2H),
2.68 (s, 1H), 2.47 (s, 2H), 1.78-1.66 (m, 2H), 1.25-1.20 (m, 1H). Mass spec.: 511
(MH)™.

EXAMPLE 55

20 2-(7-methyl-1H-indazol-5-yl)-1-(pyridin-2-yl)ethyl 4-(8-fluoro-2-oxo-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate
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20

(IH, br), 4.34-4.06 (4H, br), 3.31 (IH, br), 3.16 (IH,
br),2.90-2.68 (3H, br), 2.48 (3H, s), 1.80 - .49 (3H,
MS(ESI) [ MtH + = 5 11P@BUS2004/040721
EXAMPLES9

2-(7-Methyl -1 Hindazol -5-yl)-1-(pyridin-3-yl)ethyl
4-(8-fluoro-2-oxo-1, 2-

di hydr oqui nazol i n-3(4H) -yl ) pi peri di ne-| - car boxyl at ePre
pared as describeg above for Exanple 30 in 64%yield .
1H- NVR (400 MHz, CDA® 3) d 8.52 (2H, m), 7.95 (IH s),
7.56 (IH s), 7. nm, 6.90- 6.71 (5H, m, 5.95
(IH t, J=6.8 Hz), (IH br), 4.34-4.06 (4H, br),
3.31 (IH, br), 3.46 290268(3H br), 2.48

(3H, s), 1.80 - 1. p CtR-lSOmn
MB(ESI ) [ MiH + = 528, 2/, LE
| - (Furan-2-yl)-2- (7% hyI-I ;,oiLs yl) et hyl

4- (8-fluoro-2-oxo-1, 2-
di hydr oqui pazol i n-3(4H) -yl ) pi peri divme<ks€fr boxyl at e
Prepared as descri bed above for Exa 30 in 22%

yield . HNW (400 Mz, CDCI 3) d 8.0 IH s), 7.41

S’r)l H, S)Fhls wz%%r%a‘féd acs)dg gr;_tﬁﬁ 280 dSog E‘i‘angque 36%&? 2&2} '_Ih%thyl—

br oa
32382 (tﬁmetlry}laﬂyzeﬂiﬂzx@ﬁtdxh)é))-2H91nd’2&o( 543))- hypyritlit62-y( B Hhyl 4-(8-

Erﬂﬁadt ogi-l'[%-(thﬁygro&umgzohnrbﬂw SrEpm)eL meN—gi]—ca?bo_xy?ate in 624% '
2 _y{Jq ('\;E—EMR (EDONI38OMER2) 8.67 (s B, V7 @; G, )RI0W! 0.41),

dw@zewmm DOV 46-TEIH).- W) PRAGE2 IdinmeH); TAB6G38/nat5Er
0,
PR BEH b RSP 38, AT .
(s, 1H), 2.50 (s, 2H), 1.79-1.49 (m, 2H), 1.42-1.36 (m, 1H). Mass spec.: 529
(MH)".

EXAMPLE 56
1-(Furan-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(2-oxo0-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate

Oyn
0?, NO/N\/@

“ o

—

Prepared as described above for Example 30 in 77% yield. 'H-NMR (400
MHz, CDCl3) 8 7.99 (1H, s), 7.66 (1H, s), 7.41 (1H, s), 7.34 (1H, broad), 7.11
(1H, m), 7.09 (1H, m), 6.89 (1H, m), 6.69 (1H, s), 6.29 (1H, m), 6.25 (1H, m),
5.97 (1H, m),4.47 (1H, broad), 4.24 (2H, m), 4.05 (1H, broad), 3.33 (2H, m),
2.98 (1H, m), 2.80 (2H, broad), 2.51 (3H, s), 1.78 (1H, m), 1.62 (2H, broad),
1.32 (2H, m). HPLC tg = 1.96 min, MS(EST)[M+Na]* = 522.07.
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EXAMPLE 62
| -(4,6-D nmethyl pyrimdin-2-yl)-2-(7-methyl -1 Hindazol -

2-di hydr oqui nol i n-3-yl ) pi peri di ne-| -carboxyl ate
Prepared as described above for Exanple 30 in 45%
yield . 1 HNW (400 MHz, CDCI3) d 7.98 (IH, s),
7.49-7.10(7H, m 6.88 (IH's), 5.84(1H m,

4.48-4.09(2H, n), 3.45- 2.46 (9H, s),
2.00- 1. 35( 4H, m. HPLC tﬁq“g@g{%ﬂ MB(ESI ) [ MbH] + =
537. 182 F183indazol-5-yl)-1-(pyridin-4-yl)ethyl 4-(2-0x0-1,2-
l-(4 [SI nmet h)l‘; pyrlnma%ﬁ n- 5) ()pyn 7 -r¥e)e y)i -1 ler?dazol -

5-yl ) et hyl dmydﬁ)qulnazolln-3(4H) yl)plperldme -1-carboxylate
fl uoro- 2- oxo-1, 2-di hydr oqui nazol i n- ?64 Hy- yl ) pi peri dine

-| - car boxyl atePr epared as descri bed e for Exanpl e
30 in 2%yield . HPLC tR : 184 MtH] + =

558. EXAMPLE 64 -

| - (Benzofuran-2-yl)-2-(7- rret dazol -yl) et hyl

4-(2- oxo- 1, 2-
di hydr oqui nazol |m/3
Prepared as descrip

pi peri di ne-| - car boxyl at e
S or Exanple 30 in 41%

yield . HPLC tR P. 14| ni S(ESI) [ MFH] + = 550. 09.

Menyl - 2- (t eMbut oxycarbony N= 3- (7 met hyI 2- [{2-

aﬂ%ﬂge’ifidg%lq%%f%’l é é %ége@a]?lﬁ]?p (1)1}16 yle %l% ster) )HPLC tr =

71 sty M&(ESI%[M#H{]*rEeshMtﬁI lyl)et hoxy) met hyl') - 2-
H-indazole-5-carbaldehyde (8.5 g, 29.3 mmol) and
met hyl - 2- (f ¢/ t but oxycar bonyl ) -
2- (di met hoxyphosphoryl) geeRig k4 9. 32.2 mmol, 1.1
equiv) in

2-(7-Methyl-1H-indazol-5-yl)-1-(pyridin-3-yl)ethyl 4-(2-0x0-1,2-

A
|

dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate
N
oy NQ/ \/O
o

I
N

Prepared as described above for Example 30 in 29% yield . "H-NMR
(400 MHz, CDCls) 8 8.53 (2H, m), 7.95 (1H, s), 7.56 (1H, s), 7.27 (2H, m), 7.16
(1H, m), 7.13-6.91 (4H, m), 6.66 (1H, d, J=8.0Hz), 5.94 (1H, t, J=6.8 Hz), 4.50
(1H, br), 4.34-4.06 (4H, br), 3.31 (1H, br), 3.16 (1H, br),2.90-2.68 (3H, br), 2.48
(3H, s), 1.80 - .49 (3H, br). HPLC tg = 1.48 min, MS(ESD[M+H]* = 511.26.

EXAMPLE 59

2-(7-Methyl-1H-indazol-5-yl)-1-(pyridin-3-yl)ethyl 4-(8-fluoro-2-oxo-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate

-120-



WwWaAR#081056580 i n,

10

15

20

tetrahydrofuran (30 rpL) at OC was added
tetranet hyl guanidine (5.9 nL, 49.8 mol, 1.7 equiv).

reaction stirred at roomtenperature overnight. The
sol vent was evaporated and the residue purified by
flash chromatography on silica gel to afford 11.2 ¢
(83% . 1H NWR (CD3OD, 300 MHz) d -0.05 (s, 9H),
0.84-0.96 (m 2H), 1.14 (bs, 9H), 2 5 (s,F3H)
3.58-3.70 (m 2H), 3.82 (s, 3H), \§3, : 741
(s, IH, 7.45 (s, IH), 7.84 (s

Mass spec: 462.5 (MH)+. o

() - Met hyl - 2- (f err - but oxycarpolyly- 3- (7- nethyl - 2- [ { 2-
[trinmethylsilyl xypretloyl | - 2H i ndazol - 5-yl)
propanoate \ | \%i A sjol ution of

nmet hyl - 2- (t eAt - wrcapponyl ) - 3- (7- met hyl - 2-[ { 2-
[trinmethylsilyl]fethoxy} et hﬁyI ]-2H i ndazol - 5-yl)
acrvlate (3.7 g, n met hanol (20 nL) was
flushed with nitrogen (2X), and treated with pall adi um
(10% oprHhRHGR @lescrﬁ?)eé Ab&e-fol BRarhp12 Sl iMV8E%f idlahetH WNIR
hydr ogen ‘and was shaken in a parr apparatus overni ght
a(4®oMpigi CDTHe or&SZ (A mWADS (1 Hshed Sou tHh, shi T.2Ddh m), 6.90-

chaafom 8 Al ot Aoy TR0 -0 Gl b1 m,
'Vblg) 3@6(&{%’;)@@0 296‘9 (3}9 b?)ZZQSQZHQ%}] 1%6') 1. 41)(411i, 612 HYOG
2 67 (m 2H,
—7115Q@m QESI)[M&M 6452 #\4 IH) 4. 92 5. 0L (m IH)),
? 71 (s, 2H), 6.82 (s, IH), 7.12-7.19 (m 2H), 8.01
S!

EXAMPLE 60
1-(Furan-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(8-fluoro-2-oxo-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate

(o) H F
N
: NU?;@
g |
N/
T X

Prepared as described above for Example 30 in 22% yield . 'H-NMR
(400 MHz, CDCl3) 6 8.02 (1H, s), 7.41 (1H, s), 7.36 (1H, s), 7.03-6.82 (6H, m),
6.29 (2H, m), 5.97 (1H, m), 4.48(1H, broad), 4.30-4.04 (SH, m), 3.33 (2H, m),
2.51 (3H, s), 1.78 (1H, m), 1.62 (3H, broad). HPLC tg = 1.96 min,
MS(ESD)[M+Na]* = 540.12.

EXAMPLE 61

2-(7-Methyl-1H-indazol-5-yl)-1-(quinolin-2-yl)ethyl 4-(2-ox0-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate
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I H). Mass spec: 464.29
(MH)+. ()-fer-Butyl-I-hydroxy-3-(7-methyl-2-[{2-[tri net

propan- 2-yl carbamate V Y HO

Met hyl - 2- (t e>t - but oxycar bonyl ) - 3-(7-nmet hyl - 2-[{2-
[trimethylsilyl]ethoxy}nethyl]-2Hindazol-5-yl)
propanoate (2.35 g, 5.06 mml) was dissolved in
tetrahydrofuran (15 nL) and cool edgo QC. To this
sol ution was added |ithium borohydrrgen(0.45 g, 4.0

equiv). After 30 mn, the ice h we wwed and the
m xture stirred at room t eqperat une

The
reaction mxture was dilutedg w et hyl

aCet ate and
careful |y quenchgd 0%citric acid. The organic

| ayer was separpt gshed with water (2X), brine
(2X), dried overn gttfate, and concentrated to
afford 2.12 g (qgllant]) tlhe title compound which was
used for the next reacti Of hout purification. 1

H NVR (CDCl 3, 500 MHz) 6 B8 (s, 9H), 0.90-0.96 (m
2H), 1.40 (s, 9H), 2.60 (s, 3H), 2.80-2.89 (m 2H),

3. 54- 3pRHatedas Aehcribéd d6ovedor Bxample 80 id 8%, yiéld { IHPEC tr =

2H), 6.9 IH), 7.30 (s, IH, 8.00 (s, IH. M
SEDQE:MBMé(%(SMﬂnﬁH]Z=561SZ H) (s, I'H ss

()-rerf-Butyl-3-(7-methyl-2-[{2-[trinmethylsilyl]ethoxy
}et hyl ] - 2H i ndazol -5- yl)-1-oxopropan- 2-yl car banat e\
/ Si" N Nn\ EXAMPLE 62

1-(4,6-Dimethylpyrimidin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(2-oxo-

1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate

H
° N

N\

OY N
o}

N/IN
™

=

Prepared as described above for Example 30 in 45% yield . 'H-NMR
(400 MHz, CDCl3) 6 7.98 (1H, s), 7.49-7.10(7H, m), 6.88 (1H,s), 5.84(1H, m),
4.48-4.09(2H, m), 3.45-2.70 (S§H, m), 2.46 (9H, s), 2.00-1.35(4H, m). HPLC tg =
1.90 min, MS(ESI)[M+H]" = 537.18.

EXAMPLE 63

1-(4,6-Dimethylpyrimidin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(8-
fluoro-2-o0xo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate
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f-Buty-1-hydroxy-3-(7-nmethyl-2-[{2-[trinmethylsilyl]eth
w@xypedshy | ] - 2H- i ndazol -5-yl) propan-2-yl car beaEUS2004/040721

(0.3 g, 0.69 mmol ) was dissolved in anhydrous di net hyl
sul foxide (2.5 nL). Triethylamne (0.29 nL, 2.07 mol)
was then added and the reaction m xture cooled to ca.

5C using an ice bath. A solution of sulfur trioxide

pyridi ne conplex (0.33 g, 2.07 nnol in di et hyl

sul foxide (2 nL) was added in one pEFLnon After 1
q

mn, the ice bath was renoved on m xture
stirred at room t enper at ur reaction
m xture was poured into anéﬁf' rry and-extracted
with ethyl acetaje ~Jh@ conbi ned organic extracts
were washed wit itrijc acid (2X), water (2X), 5%
sodi um bi car bonay X brjyne (2X), dried over sodi um

sul fate, and confentf at d ICol utm chr omat ogr aphy
afforded 0.2 g (74% . Ng:§/sgec (in methanol): 466.25
() ter PR et Aoy for Bxegpls 30in 3% g MBLE fus

[t1r84n’einhMSiESQ[1\]’IeHﬂ1 §38ret hyl ] - 2H i ndazol - 5-yl ) et hyl ca
rbamate \ | N N7 H/ Y NH

5 EXAMPLE 64
1-(Benzofuran-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(2-ox0-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate

Prepared as described above for Example 30 in 41% yield . HPLC tg =
10  2.14 min, MS(ESD[M+H]" = 550.09.

Methyl-2-(tert-butoxycarbonyl)-3-(7-methyl-2-[ { 2-

[trimethylsilyl]ethoxy}methyl]-2H-indazol-5-yl) acrylate
N/
Si
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\=Jtert-Butyl-3-(7-nmethyl-2-[{2-[trimethylsilyl]ethoxy
}met hyl ] - 2Hi ndazol - 5-yl)-1-oxopropan-2-yl car bamat e

W@ 0005056550 1. 3 mmol ) and gl yoxal trinmer (0.14 gPCRUS2004/040721
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nmol ) were conbined in a 1,4 di oxane/water m xture
(6:1, 8 nmL). To this m xture was added 28% anmonia in
water (0.35 nL, 5.2 mmol) and the reaction m xture
allowed to stir at 80C. After 16 h, additional glyoxal

50 d 28 % [ 0. . d
nd { RARSAEER SHUGER Pl &y B P is R uBs -
U @ RsB1d- sraaﬁaa?&ewy@e (81,30 ¥ Bitio?) a\eﬁrfﬁethﬁ@y@ﬁi and the
crude m xture disSolved in nethylene chloride which

wastonpesiaah yWi-2-fdimethox ygtgphorphaastatg AX)g, 332 reatoblelrequiv) in

RS EE O hE w8 M Pl BT 0 ety 8
5%M)7 eéuw@ ﬂﬁtel( 50 mhe Re B8hOvRGeitnBVeddrd, thél-refiatlc{rﬁ,

9H),2 1 (s 3H),318331(m 2H), 3.58-3.65
2pfjrredstgoary tq;gpe(rﬁt]urq ¢yernighte Fhesolvepy) wasgvaporated ap he

?@%ﬁiu&@unaw by zla%'rﬂ{rirga ()ag)’ph; E%&%,E,‘E’E tlél)gffoz a Pt %%33%

§ j?ﬁﬂ?%{ (Sljaldnmdaml{z)?a 10.05 @; $H)Y, weahy b6 (it 21 azal (b& -9,
e
d?h"ééi* odli 5&&1%@3(2499 3.92 (piPeri- & tie2H).datlnex Hb, deSNT

D). 7284 (5, TH), 841 (5 1H), Mass,speps 42 SIMHD, 5 0o

[trinmethylsilyl]ethoxy}nethyl]-2Hindazol -5-yl)ethylca
rbamate (1

trifluor oa&gtﬁgthé{g?é?leéﬁmgéﬁ%gﬂg%?&g‘égﬁﬁg%ﬁ{’72 (1:1,

2 [trimethylsilyl]ethoxy }methyl]-2H-indazol-5-yl) propanoate

A solution of methyl-2-(tert-butoxycarbonyl)-3-(7-methyl-2-[{2-
[trimethylsilyl]ethoxy } methyl]-2H-indazol-5-yl) acrvlate (3.7 g, 8.0 mmol) in
methanol (20 mL) was flushed with nitrogen (2X), and treated with palladium
(10% on charcoal, 0.37 g). The flask was flushed with hydrogen and was shaken
in a parr apparatus overnight at 60 psi. The reaction was flushed with nitrogen,
filtered through celite, and concentrated. Column chromatography gave 2.3g
(63%). '"H-NMR (CDCls, 500 MHz) & -0.03 (s, 9H), 0.92-0.97 (m, 2H), 1.41 (s,
9H), 2.59 (s, 3H), 3.00-3.17 (m, 2H), 3.59-3.67 (m, 2H), 3.71 (s, 1H), 4.54-4.64
(m, 1H), 4.92-5.01 (m, 1H), 5.71 (s, 2H), 6.82 (s, 1H), 7.12-7.19 (m, 2H), 8.01 (s,
1H). Mass spec.: 464.29 (MH)".
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m.) and stirred under nitrogen for 3 h. The sol vent
was renoved in vacuo and the resulting crude m xture

w@ams®eshssdhr ough a strong cati oni c exchange col POTUS2004/040721

10

15

After washing the colum with several vol unes of
met hanol, the desired am ne was obtai ned by washi ng
the colum with 2M ammoni a i n nethanol. After
concentration, the am ne was dissolved in

di pet hyl formam de (1.5 nlL) at Q0Cand, t ed with
BN o8- @iy gl a0 ) methy 26
reacti on was stir; r bih-aty1 Q08 rmed to room
tenperature, sti rllrrhg%()? grylg%%'&hn,élyénd trr}dggt ed with

3- pi peri din-4-yl -3, 4-di hydro-| H q‘di_/nazol in-2-one (48.0
my, 1.1 equiv). The nixture was sfirred at room
tenperature overnight. The solv was evaporated and
the residue purified by coluprochromat ography to
afford 48 ng (50% . 1H NVR-G§CD3OD, 500 MHz) 6
1.50-1.70 (m 4H), 2.55 , BH), 2.70- 2.95 (m 3H),
3.40 (m 1H, 4.00-4.5 6H), 5.23 (dd, 7=6.4, 9.2,
IH, 6.79 (d, 7=7.6, | .93-7.05 (m 5H), 7.04-7.20
(m 2H), 7.40 (s, IH, 7.40 s, IH. Mss spec: 499.4
(MH) +. EXAMPLE 66 N_ O
O)-~"V-(I-(l-Methyl-ITHimd zoI\FrZ-y -2-(7-methyl -1 Hin
dazol -5-yl ) et hyl) - 4- oo . °

(2-oxo-1, 2-di hydroqui nazol i n- 3(4H) -yIQFi peri di ne-1| -car
boxami dethyP-Eers-dutpxiyearbonyl)-3-(7-methyl-2-[ {2-

Ok e 5 B B kol -5T3) Biehddid CA558)5.68 manon

1 was diskyldedmueinatadldforad (45 hnly lapd cpsled b 01€: TFoxhisBok@ioh Gvas
e éqlls n‘g 0. 026 mol 6 and i odonet hane (4.0 nm., 2
edidedlithimaparbytiiide dhrp ext-Beapio) eMir Oaia- thede adh wias h
Pgéamct i g%ﬁh B RRRGRE Stifrdd atBom3eRp&attidor 8 Tireaction
mixture was diluted with ethyl acetate and carefully quenched with 10% citric

acid. The organic layer was separated and washed with water (2X), brine (2X),
dried over sodium sulfate, and concentrated to afford 2.12 g (quant.) of the title
compound which was used for the next reaction without purification. 'H-NMR
(CDCl3, 500 MHz) 8 -0.03 (s, 9H), 0.90-0.96 (m, 2H), 1.40 (s, 9H), 2.60 (s, 3H),
2.80-2.89 (m, 2H), 3.54-3.98 (m, 5H), 4.76 (d, J = 7.6, 1H), 5.71 (s, 2H), 6.94 (s,
1H), 7.30 (s, 1H), 8.00 (s, 1H). Mass spec.: 436.4 (MH)".

(x)-tert-Butyl-3-(7-methyl-2-[ { 2-[trimethylsilylJethoxy } methyl]-2H-indazol-5-

yl)-1-oxopropan-2-ylcarbamate
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m xture was stirred under nitrogen for 16 h. The
m xture was poured into ice water and extracted with

wetdglosaset ate (2X). The organic | ayer was washPemiUuszon$040721

10

15

brine (2X), dried over sodiumsul fate, concentrated
and purified by colum chromatography to afford 2.0 ng
(15 9% . 1H NWR (CD30OD, 500 MHz) d 1.56- 1.73 (m 4H),
2.52 (s, 3H), 2.79-2.93 (m 2H), 3.29 (s, 3H,
4.09-4.22 (m 2H), 4.23 (s, 2H), 4/35-4.45 (m IH,
5.23 (dd, 7=8.2, 7.4, IH), 6.80 (&—7=7.9, IH), 6.86
(s, IH, 6.92 (s, IH, 6.97 (s, IH, 7.09-7.20 (m
2H), 7.80 (s, IH. Mss spec: 13 1 (MH) +. EXAMPLE 67
()-L~- (I-(I-Benzyl-ll—l-lmdazb"l’ 2-yl)-2-(7-methyM+i nda
zol -5-yl)ethyl)-4-
(2-oxo-1, 2-di hydr oqui
boxam de HN- N V=/
yV- (I - (I H I mdazol -2-yl
t hyl ) - 4-(2-oxol ,

~-3(4H) -yl ) pi peri dine-1-car
(7-met hyl -1 H i ndazol -5-yl)e

H
2-di hydr oqui nazol i n- 3(4H) - 5" ' oeﬁi ne- | - car boxam de
(100 ng, 0.2 mmol) and bengyl e (25.0 m., 1.1
equi v) were conbined in & nmethyl sulfoxide (0.6 nl).

After shi Bhygpgﬁr%g%gig&ﬁggﬁfé‘ﬁ nfn% Wg%s@llyhethgié}‘?}methyl]-

reacti on m
ezmmdamswn propahiglyl@ctetnadte ((( 2 X) 0. 69’ henady gamdlssdlefyhh

e AT WO M LT,

afwfaQ HQ:n]aﬂd&i zﬂﬂl tﬁé%ac@on %ﬁt%o()@@%@a 50 gsﬂ\/%'%ﬁ i@ bath. A
4H) , 3H), 2.75-2.84 2H) ,

3 saemorsoﬂsallf(umnozme pymdmwmpk?( 6&33%&,07@2@1)(13 dirp¢hyl
sé?ox(lcqg (2I nln_k) was ad%ec(l i onel_gdrtlon ther 1 min, the ice bath was
removed and the reaction mixture stirred at room temperature for 20 min. The
reaction mixture was poured into an ice slurry and extracted with ethyl acetate
(3X). The combined organic extracts were washed with 10% citric acid (2X),
water (2X), 5% sodium bicarbonate (2X), brine (2X), dried over sodium sulfate,
and concentrated. Column chromatography afforded 0.2 g (74%). Mass spec. (in
methanol): 466.25 (M+MeOH+H)".

(x)-tert-Butyl-1-(1H-imidazol-2-yl)-2-(7-methyl-2-[ { 2-
[trimethylsilyl]ethoxy} methyl]-2H-indazol-5-yl)ethylcarbamate
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5,38 (m IH), 6.85-7.01 (m 3H), 7.10-7.84 (m 10H),
7.96 (s, IH). Mass spec: 589.16 (MH)+. ()-tert-Butyl

wda 2qos/0$635d | uor obenzyl ) - 1H i m dazol - 2-yl ) - 2- ( 7- P€T/Dgt002640721
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((2-
(trinmethylsilyl)ethoxy)nethyl)-2Hindazol -5-yl)ethyl ca
rbamate\ | Si' Vn Y\ \=J A mxture
offcrf-Butyl-I-(lHimdazol-2-yl)-2-(7- rrethyl 2-[{2-

Fbarmt €70 omeR b s PR kg G gt -
(5.92)-Moxof ro? [m@c{rbatﬁaté- ((?.SWIFV]) 3 nﬁﬂ(ﬂ) Rl g?&dl’ timer (0 14 g,
my, 0.09 mmol)

car onate di mret hyl f or mam de
( @.(emmo)) wers cembmeédn atl 4rdiomméwq@mmﬂ1¢e (6 br8 md.).hTo Tiie

I d
o FeRe Nt B PR ERobl SRS 30 ri 3% gD e gpaction
( 63xffe aldissl toRBEat SORD. Offer(14H), Addifidndl @1 zybﬁmt(ysb mg) and 28 %

I-(I-(35dlfluorobenzyl)-lI—I—lmdazol msth
| apgqmpa in water (0.12 mL) was added and the reaction stlrred at 80 Cfors

( tAf{e?%S&{rlgl% |§¥$[)1 %&5}2@%&%9 ¥kerteRARA8lePand hE LML C2

r bamat e -
mixture dissolved in methylene chloride which was washed with water (2X),
brine (2X), dried over magnesium sulfate, and concentrated. Column
chromatography afforded 0.33 g (54%). 'H-NMR (CDCl;, 500 MHz) § -0.04 (s,
9H), 0.88-0.96 (m, 2H), 1.33 (s, 9H), 2.51 (s, 3H), 3.18-3.31 (m, 2H), 3.58-3.65
(m, 2H), 5.02-5.10 (m, 1H), 5.68 (s, 1H), 6.78 (s, 1H), 6.88 (s, 2H), 7.17 (s, 1H),
7.25 (s, 1H), 7.94 (s, 1H). Mass spec.: 472.16 (MH)".

EXAMPLE 65
(x)-N-(1-(1H-Imidazol-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-4-(2-0x0-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

T

o
N "NH

HN—N
\

tert-Butyl-1-(1H-imidazol-2-yl)-2-(7-methyl-2-[{2-
[trimethylsilyl]ethoxy } methyl]-2H-indazol-5-yl)ethylcarbamate (100 mg, 0.212
mmol) was dissolved in a trifluoroacetic acid/methylene chloride mixture (1:1, 2
mL) and stirred under nitrogen for 3 h. The solvent was removed in vacuo and
the resulting crude mixture passed through a strong cationic exchange column.
After washing the column with several volumes of methanol, the desired amine
was obtained by washing the column with 2M ammonia in methanol. After

concentration, the amine was dissolved in dimethylformamide (1.5 mL) at 0°C
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Y\ A mxture of
rert-Butyl-1-(lHimdazol-2-yl)-2-(7-methyl-2-[{2-

rbamate (40 ng, 0.085mmol), 3,5-difluoro benzyl
brom de (11.5 ni, 0.089 mmol, 1.05 equiv) and
pot assi um carbonate (23.5 ng, 0.17 mmol) in
dinethylfornanide (1.0 nmL) was stirred at room

re for The sglvents were ed and

t t

t ﬁgy ﬁé@?@tﬁr&h ﬁG"rbOPY inpjglazolg g lo.lrﬁﬂwd5 'g%r%lon was
?)gtfugéec?{oé‘% let%yr/lllw 04C A ArmelYRS FootP Bfnperttie Astlfdddr 10 min, and

| trghted dithed-pipBtidivitdo@nz yldihydre-il Hi-qlazaoliz-2ydne-(28 0 fagrdt hy

| -2-. - ) ) }

( £y ( tzﬁgﬂ RPYIE MES RERGY AFORT tsmpeiaturg quesnight yTheselkgnt was

@%}ﬁaaddﬂ{}/kcml fied by solumn chromatography to afford 48
(Tert-Butyl -1 (1rF1m dazor? SyTY- B R REFRY [ 5-5 me

[ (50%iet’ Iﬁ}yNMR p(l:lp@lbosqo}mlzmﬁu]sozmo dadH), 2555;(&)31{)1;1917661

g 3t D, 1. 689 Lt 6o 28 s aia . 6.79 @,

pPoLagsiy mb@@@hesﬁ??uﬁ m(rﬁ A, el (b, M5, ©.40Q¢hiHyed

in dlma\tﬂ1 | 'formam de . . After stlrrlng at room
tMﬁsesmcuM@9ﬂdMH)6 h, the soI vents were renoved and
the residue purified by col unm chronmat ography to
afford 36.0 ng (79% . Mass spec: 618.6 (M) +.

()-terf-Butyl EXAMPLE 66
| -(]1 1\$ f/anobenz |)-1Himdazol - 13]/ - nmet h){l -2-(
( +)- -(1 (I-Methyl-1H-imidazol-2-yl)-2-(7-methyl- 1H-mdazol 5- )ethyl) 4-

A B &rfp@wm@w@w& :

[{2- HN-N

\

A solution of N-(1-(1H-Imidazol-2-yl)-2-(7-methyl-1H-indazol-5-
yDethyl)-4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide (13
mg, 0.026 mmol) and iodomethane (4.0 uL, 2 equiv) in dimethyl sulfoxide (0.6
mL) was treated with potassium carbonate (11 mg, 3.0 equiv) and the reaction
mixture was stirred under nitrogen for 16 h. The mixture was poured into ice
water and extracted with ethyl acetate (2X). The organic layer was washed with
brine (2X), dried over sodium sulfate, concentrated and purified by column
chromatography to afford 2.0 mg (15 %). 'H-NMR (CD;0D, 500 MHz) 6 1.56-
1.73 (m, 4H), 2.52 (s, 3H), 2.79-2.93 (m, 2H), 3.29 (s, 3H), 4.09-4.22 (m, 2H),
4.23 (s, 2H), 4.35-4.45 (m, 1H), 5.23 (dd, J=8.2, 7.4, 1H), 6.80 (d, /=7.9, 1H),
6.86 (s, 1H), 6.92 (s, 1H), 6.97 (s, 1H), 7.09-7.20 (m, 2H), 7.80 (s, 1H). Mass
spec.: 513.1 (MH)".
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[trinmethylsilyl]ethoxy}nethyl]-2Hindazol -5-yl)ethylca
rbamate (80 ng, 0.17 mmol), 3-cyano benzyl brom de

w@ 395056580 0. 18 nmol, 1.05 equiv), and potassiBOT/US2004/040721

10

15

carbonate (47.0 ng, 0.34 nmol) were conbined in

di methyl formam de (1.5 nlL). After stirring at room
tenperature for 16 h, the solvents were renoved and
the residue purified by col unm chronmat ography to

fford 85. % chr o |
?)-?grf?gu?yrg (85% . MISg Mk 67° 72 (M~
G o SR Bt B hinidaFBl- Y20l R YIHI S RELZBILS 1)ty

1- ( 1- fRenetl3-dihydroquidazain-N431))ydipieridined rearboxaghideH
/-0 n\tert-Butyl-1-( N=N N
1H i mi dazol - 2-yl ) - 2- (T™meg hyl - 2-[{ 2+

[trimethylsilyl]etHhox et hyl ] - 2Hrlfazei5-yl ) et hyl ca
1), (2-br oq%et @ benzene
5 equig¥) yand-po¥assi um

rbamate (25 ng, 0.53

(7.5 nm., 0.056 mmmol, )

carbonate (14.7 ngy, O. Hnnm re conbined in

di met hyl f ormam de (1.0 rbLfﬂ/A er stirring at room
tenperature for

t he residue pur
afford 9.0 ng (2
) -rer?-But

I A
g- (7- né{-ﬂlyﬂlx}llzh(ﬁ(daqut%ylh@t(ﬁyn@hylylI)Iéndﬂ@ﬁwwﬂhyl))@@-loxm
L TRap S ipazolin A 4H) whpiperidine--carboxamide (100 me, 0.2 mmol)

atfd bedzyBbromide (25.0 pL, 1.1 equiv) were combined in dimethyl sulfoxide

cH um chr omat ogr aphy to
MBSs’ spec: 576.5 (IVH) +.

(0.6 mL). After stirring at room temperature for 16 h, the reaction mixture was
poured into ice water and extracted with ethyl acetate (2X). The organic layer
was washed with brine (2X), dried over sodium sulfate, concentrated, and
purified by column chromatography to afford 14.0 mg (12 %). 'H-NMR
(CDs0D, 500 MHz) o 1.58-1.70 (m, 4H), 2.48 (s, 3H), 2.75-2.84 (m, 2H), 3.36-
3.43 (m, 2H), 4.02-4.14 (m, 3H), 4.23 (s, 2H), 4.86 (m, 1H), 5.23 (s, 2H), 5.29-
5.38 (m, 1H), 6.85-7.01 (m, 3H), 7.10-7.84 (m, 10H), 7.96 (s, 1H). Mass spec.:
589.16 (MH)".

(£)-tert-Butyl 1-(1-(3-fluorobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate
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Hferf-Butyl-1-(1H i m dazol-2-yl)-2-(7-methyl -2-[{ 2-
[trimethylsilyl]ethoxy}nethyl]-2Hindazol-5-yl)ethylca

WO basaseasq 25 ng, 0.53 mmol ), (4-brononet hyl) pReT/dsned/ 040721

10

(14.1 ng 0.055 mmol, 1.05 equiv), and potassi um
carbonate (22.0 ng, 0.16 nmol) were conbined in
di mnethyl formam de (1.0 nlL). After stirring at room
tenperature for 3 d, the solvents were renoved and the
residue purified by colum chronat qraphy to afford
23.0 ng (779 . Mass spec: 563.3 ( i+ () ferf- Butyl
I-(I-(2-f|uorobenzy|)-|FLlﬁ]dazm[_jyI) -(7-nmet hyl -
((2-
(trlnethyIS|IyI)ethoxy)nethylkaPklndazol-5-y|)ethy|ca
rbamate\ | Si" VY \=J
tert-Butyl-1-(1H i m dazel -
[trimethylsilyl]ethoxy}mne
rbamate (38.2 ng, 0.081 nn
(11.3 L, 0.09 mmmol, 1.05
carbonate (28.0 ng, 0.2 Mo hbi ned i n
di methyl formam de (1.0 ni). Aft stirring at room
tenperature for 16 - 0| ent s were renoved and
the residue purified col Ml chromat ography to
afford 26.0 ng (569 . Nhss spec: 580.38 (IVH) +.
()-tert-Buty\
(1( (2-1 (é\ rfngxl'tlgrreo ?enr%—iél yljll_z-lﬁnrmaazol 2- yly—E—)(7 me(thylfaei l}}y -2
[trimethylsilyl]ethoxy }methyl]-2H-indazol-5-yl)ethylcarbamate (20 mg, 0.042

-2-(7-methyl-2-[{ 2-

] 2H i ndazol - 5-yl ) et hyl ca
, 2-fluorobenzyl brom de
qui ¥), and potassi um

mmol), 3-fluoro benzyl bromide (5.5 pL, 0.045 mmol, 1.1 equiv), and potassium
carbonate (11.7 mg, 0.09 mmol) in dimethylformamide (0.6 mL) was stirred at
room temperature for 16 h. The solvents were removed in vacuo and the residue
purified by column chromatography to afford 15.2 mg (63 %). Mass spec.:
580.04 (MH)".

(x)-tert-Butyl 1-(1-(3,5-difluorobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyi)-2H-indazol-5-yl)ethylcarbamate

\|
/_/Si
/—O
N—N
[

A mixture of tert-Butyl-1-(1H-imidazol-2-yl)-2-(7-methyl-2-[{ 2-
[trimethylsilyl]ethoxy } methyl]-2H-indazol-5-yl)ethylcarbamate (40 mg, 0.085
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(trlnethyIS|IyI)ethoxy)nEthyI) 2H- i ndazol - 5-yl ) et hyl ca
rbamate \ | Si"" HVY

wo edos/oBiEsy ! -1 - (I H i mi dazol - 2-yl)-2-(7-met hyl - 2P¢{/BS2004/040721
[trinmethylsilyl]ethoxy}nethyl]-2Hindazol -5-yl)ethylca
rbamate (34.4ng, 0.073 mmol), 4-fluorobenzyl brom de
(10.5 nmL, 0.084 mmol, 1.05 equiv), andpotassi um
carbonate (25.0 ng, 0.18 nmol) were conbined in

d hy] f d
B A 0B R FPrOPE U (RO At e

PR B G OB (L The T 0D URER, BSOTRe (R by

68t1rred at room temperature for 16 h. The solvents were removed and the residue

t wp}/ eq(_i)y g‘&'é |cﬁg)l£gtg§gph tlo)afgord 46n odaz?) 9”/2} )Mzgss %pec7 5'5% 4

5 ylgﬁqhyl) 4- (2-oxo-1, 2-di hydroqui nazol i n-3(4H) -yl ) pi pe
r|d|ne | - car boxam de tert-Butyl
I-(I-(3 fl uorobenzyl ) -1 Hirnidazol-2-yl)-2-(7-nmethyl -

(t r@?réf(h?wﬂ ty &t asRy R Ry Dy o iridael 2oy ) 8- ‘Jrf?%t{l#y%é@
rbamat e (ﬁﬂfﬂetﬂylgﬁw)e%&%?n&ﬂpﬂ))zm@ﬂaihl$ﬁbetﬁ3dcarﬁaraate

m ni mum anount of ethyl acetate, followed by addition
of hydrochloric acid (4 Nin dloxane\|;,0 m.). The

m xture was stirred under nitrogen foy 3 days. After
renovi ng the solvents, the crude nm/XTure was treated
wth diethyl ether to give a prect®itate which was
collected by filtration. The Neé¢ulting solid was

di ssol ved in dimethyl for de £1.0 nml). The mixture
was cooled to 00C and I reat i th carbonyl
diimdazole (4.7 ng, 1.1 eqrv and

10 (tert-Butyl-1-(1H-imidazol-2-yl)-2-(7-methyl-2-[ { 2-
[trimethylsilyl]ethoxy } methyl]-2H-indazol-5-yl)ethylcarbamate (40 mg, 0.085
mmol), 4-(tert-Butyl)-benzyl bromide (16.3 pL, 0.089 mmol, 1.05 equiv), and
potassium carbonate (23.5 mg, 0.17 mmol) were combined in dimethylformamide
(1.0 mL). After stirring at room temperature for 16 h, the solvents were removed

15  and the residue purified by column chromatography to afford 36.0 mg (79%).
Mass spec.: 618.6 (MH)".

(x)-tert-Butyl 1-(1-(3-cyanobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate
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triethylamne (7.5 nL, 0.054 mmol ). The reaction was

stirred for 5 mn at 00C, warned to room tenperature,
wa@eiososdsd or 10 min, and treated with 3-(pi perPdi/ms2bo4/040721

yl) -3, 4-di hydroqui nazolin-2(IH-one (6.7 ng, 1.1

equiv). The m xture was stirred at roomtenperature

overni ght. The sol vent was renoved and the residue

purified by colum chromatography to afford 7.2 ng

(47% 2 steps). 1 HNWR (CD30D, 50Q MHz) d 1.49-1.68

(m 4r), 2.44 (s, 3H), 2.71-2.84 (n | 2H), 3.20- 3.27

(m 4H), 4.01-4.15 (m 2H), 4.19 ZFD 4.35 (m

IH, 5.12 (d, 7=16.2, IH),5.21-5. 30 (m 2H), 6.57-6.69

(m 2H), 6.80 (d, 7=7.9, IH, 6.82 (s, IH, 6.88-7.20

(m 8H), 7.91 (s, IH. NhssNgcec 607.71 (MH)+. The

foll ow ng exanpl es were v |y prepared: EXAMPLE 69

O)-1V-(lI-(1-(3,5-Difluoro 2yl ) -1 Him dazol -2-yl)-2-(

7-met hyl -1 Hi ndazol - -

5-yl)ethyl)-4-(2-o0xo0-1, 2-dilhydroqui nazol i n- 3(4H) -yl ) pi

peri di ne-| car boxam de 1H NVR 00 MHz) d

1.50-1.67 (m 4H), 2.46 (s, 3 2. 70> 2.82 (m 2H)

3.06 (dd, 7=7.0, 7. SNE2-%.31 (m 2H), 3.37 (s,

2H), 4.06 (d, 7=13. , %93 (dd, 7=13.1, 10.7,

IH), 4.20 (s, 2H), 2-4.40 (m IH, 5.08- 5.32 (m

3H), 5.50 (s, IH, 6.44 (s, IH, 6.45 (s, IH), 6.68

(m IH), 6.80 (d, 7=7n49, IH), 6.83 (s, IH), 6.94-6.99

(mIH),706s H, 7.11 (s, 2H), 7.14-7.19 (m
7 loBugyl- lr@ﬁ-mnde@l@syl)§ 6;;%);132 -E@ec: 625. 63

(WQW xf ety 2hingagol S-yhsthylopparsste (50 e, 07,
[ mmkaiz,cﬂ e@ny Ib):mtyﬂlbfo)rmde (35.0 mg, 0.18 mmol, 1 .05 equiv), and
2- 0X0 qu|nazoI|n 3(4FD 1) pi peridine-I-c

5 ap @%%W&@PHDNWX? ampohnisye orabined il Gmefhifiopgmide
168 L)/ Q\ffemstlgfﬁog’at room temperature for 16 h, the solvents were removed

4.
6

and the residue purified by column chromatography to afford 85.0 mg (85%).
Mass spec.: 587.72 (MH)".

10 (#)-tert-Butyl 2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-
1-(1-phenethyl-1H-imidazol-2-yl)ethylcarbamate
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2.52 (s, 3H), 2.60-2.70 (m IH, 2.76-2.91 (m 2H),
3.08-3.16 (m IH), 3.24 (dd, 7=7.6, 7.3, 2H),

wWd 20608520 (m 3H), 4.35 (m I[H), 5.20 (m 3H)PCT/US2004/040721
6.69-6.88 (m IH), 6.92-7.54 (m 10H), 7.60-7.83 (m
IH, 7.98 (s, IH. Mss spec: 603.30 (MH)+. EXAVPLE 71

10

15

20

()-L’\-(I-(I-(2-FI uorobenzyl)-l H i m dazol -2-yl)-2-(7-ne
t hyl -1 H i ndazol -

) et h h 3(4H) -yl ) pi
S i MG 1
1,

3 .[tg%negelg,zQ{}%@,thogf?%rget(%%’?%ﬁwﬁfda%ﬁg—ylZetHﬁcargarﬁ&e ("3 métD.53
4 nayfely,. (8drémpethid) berzedd (1.5 LL2GH56 B1nBE BOﬂdql(ln) agdHpotassium

6?@2‘&5*‘? (A per03he ﬁﬁ’olﬁgﬁe C%}“z*&m%@jn d:ilﬁgt,hy OB 0.0
7n§L)9 ’Aﬂe"bstlrrlz‘rggaz rddhn tefmerdburelfbh 16 K- 88 sofentsMere Magved and
607 VH) +. EXAMPLE 72

Spec: .
( Yhe rosidibe puriffetl- 5] enduroh ehwoyiajogragphiyrd défews 9.0.nyg (29%)( Mase

thyl - | i | - 5-
ylsﬁe&t:héjpl)slj@?%gi oxo- 1, 2-di hydroqui nazoli n-3(4H) -yl) pi pe

ridine- I-carboxam’de\ =J 1H-NI\/R(CD3(D 500 MHz) d
1.60-1.72 2.50 (s, 2. 78- _2H),
3 (Bteq- lélgﬂ %1(7 mq}hyli?r @@(t(@etwlgl yl)setlmsyhnefbyl %?‘P ipdgzol-5-yl)-

528 G oy Dy BT,
I(H) |E|)90773C1)0(<(jm 6H), 7.14 (d, 7~\7S|./3 IH), 7.15-7.20
m 1 " 4 l

/—0
N—N
[ ¢
H
<
I A NN °
N~ —

tert-Butyl-1-(1H-imidazol-2-yl)-2-(7-methyl-2-[ { 2-
[trimethylsilyl]ethoxy } methyl}-2H-indazol-5-yl)ethylcarbamate (25 mg, 0.53
mmol), (4-bromomethyl) pyridine (14.1 mg 0.055 mmol, 1.05 equiv), and
potassium carbonate (22.0 mg, 0.16 mmol) were combined in dimethylformamide
(1.0 mL). After stirring at room temperature for 3 d, the solvents were removed
and the residue purified by column chromatography to afford 23.0 mg (77%).
Mass spec.: 563.3 (MH)".

(x)-tert-Butyl 1-(1-(2-fluorobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate
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7=2.1, IH, 7.32 (s, IH), 7.58 (d, 7=1.8, IH), 7.99
(s, IH). Mass spec: 607.57 (MH)+. EXAMPLE 73
W@ 2005056520 ( 7- Met hyl - | Hi ndazol -5-yl) -1 - (I -( pyrpPdi/ms2boyb40721
met hyl ) -1 H i m dazol -
2-yl)ethyl)-4-(2-o0xo0-1, 2-di hydroqui nazol i n-3(4H) -yl ) pi
peridi ne-l carboxam de N \=y 1H NVMR (CD30D, 500 MHz) 6
1.57-1.70 (m 4H), 2.49 (s, 3H), 2.70- 2.82 (m 2H),
3.37 (s, 2H), 3.53-3.60 (m I1H, 4. (?5 (bs, 2H), 4.26
(s, 2H), 4.32- 4.41 (m IH), 5.35- 41 (m IH,
5.56-5.70 (m 2H), 6.81 (d, 7=7.9, H) 6.94 (s, IH,
6.97 (dd, 7=7.9, 7.9, IH, 7.12-7.20 (m 2H), 7.33 (s,
IH), 7.38 (m IH,7.56 (d, 7=2,19 IH, 7.75 (d, 7=1.8,
IH), 7.96 (s, IH), 8.52 (s,NtM), 8.53 (s, IH). Mass
spec: 590.06 (MH) +. EXANPLE. 74
()-~V-(I-(I-(3-Cyanobenzy H i m dazol - 2-yl)-2-(7-net
hyl -1 Hi ndazol - 5-
yl)ethyl)-4-(2-o0xo-1, 2-di hydrogui nazol i n-3(4H) -yl ) pi pe
ridine-|l-carboxam de g H NVR 500 MHz) 6
1.51-1.66 (m 4H), 2.46 (s, $H),52.69- 2.80 (m 2H),
3.20-3.30 (m 2H), 3 NS Xam I H), 5.14-5.35 (m
3H), 5.51 (s, 2H), ,\Z47.6, IH), 6.83 (s, IH),
6.97 (dd, 7=7.9, 7.3,71H), 7.06 (m IH), 7.08 (s, IH),
7.13 (?ert—gﬁ%l 17(1h6n1?1d82%1!ar5}g& §Wme¥hﬁ4z ({Qr IH), 7.30

(s, I'H). Mass spec:
6[mnwglyﬂmg]¢th09(}qwhﬂ] “2kl- -indazol- 5 yl)ethylcarbamate (38.2 mg, 0.081

mmol), 2-fluorobenzyl bromide (11.3 puL, 0.09 mmol, 1.05 equiv), and potassium

5  carbonate (28.0 mg, 0.2 mmol) were combined in dimethylformamide (1.0 mL).
After stirring at room temperature for 16 h, the solvents were removed and the
residue purified by column chromatography to afford 26.0 mg (56%). Mass
spec.: 580.38 (MH)*.

10 (2)-tert-Butyl 1-(1-(4-fluorobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate

tert-Butyl-1-(1H-imidazol-2-yl)-2-(7-methyl-2-[{2-
[trimethylsilyllethoxy } methyl]-2H-indazol-5-yl)ethylcarbamate (34.4mg, 0.073
15 mmol), 4-fluorobenzyl bromide (10.5 uL, 0.084 mmol, 1.05 equiv), and
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()-1V-(lI-(l-(4-tert-Butyl benzyl)-IlHimdazol -2-yl)-2-(
7- et hyl -1 Hi ndazol - 5-

WQ kgostobssb) - 4- ( 2- oxo- |, 2- di hydr oqui nazol i n- 3( 4AHeyUSPOPet0721

10

15

20

ridine-l-carboxamde N\=J M5: tR = 2.46 mn, 645.89

( MH) +. EXAMPLE 76
()-3-((2-(2-(7-Methyl -1 H'i ndazol -5-yl)-I-(4-(2-o0x0-1,2
- di hydr oqui nazol i n-

3&353%%/1}%;%1)53%% g#£8 éalr boxg&&g%_et o lnz:d {nl_!d-linrer:}hdy%rmanude
(Xr 0\411&)' Aﬂer@?rrrﬁ;%ra@m lGREathae b hd B BR%6IveRtsWeke Amidved

| H i ndazo
5 aydl )letrhgxdil)e— [(tmfmyid»ylcomrmn thydmetpgraphy ¢ afferd (28H) mg|(§§flepe

Mglsgeﬁ’éci %@\922 | ﬂ-iyf')z.Nléi 3 dazol - 2-yl ) - 2- (7- net hyl -

1H i ndazol -
yl)ethyl)-4- (2 oxo-1, 2-dih dro ui nazol i n-3(4H) -yl ) pi pe
r|d|ne | - car boxani de (3% 58 mol ) was di ssol ved

T I t
s odFENT AT Gy SroBshay Lpptn ﬁw‘ir%“% P REnSE Aohrol-5-
styl)retlgd) 4:(2roﬂom,zt-emyar@qlunsmh\ﬁes(nﬂglyl)pﬂirmlm-xtdamoymﬁde
diluted with water and extracted with a m xture of

chIoroforniisopropanoﬁ"(g . The comii ned organic
extracts were dried <

Vs odlum
concentrated. Purifi on by pre mPLC af f or ded
6.1 ng (18% of the asyd and 8N t he

car boxam de. ‘
3-((2-(2-(7-N@thy|-|kbi'caiﬁf ylI)-1-(4-(2-o0xo0-1,2-di

hydr oqui nazol i n- 3( 4H).-

tert-Butyl 1-(1-(3-fluorobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate (14.4 mg, 0.025
mmol) was dissolved in a minimum amount of ethyl acetate, followed by addition
of hydrochloric acid (4 N in dioxane, 1.0 mL). The mixture was stirred under
nitrogen for 3 days. After removing the solvents, the crude mixture was treated
with diethyl ether to give a precipitate which was collected by filtration. The
resulting solid was dissolved in dimethylformamide (1.0 mL). The mixture was
cooled to 0°C and ireated with carbonyl diimidazole (4.7 mg, 1.1 equiv) and
triethylamine (7.5 uL, 0.054 mmol). The reaction was stirred for 5 min at 0°C,
warmed to room temperature, stirred for 10 min, and treated with 3-(piperidin-4-
yl)-3,4-dihydroquinazolin-2(1H)-one (6.7 mg, 1.1 equiv). The mixture was
stirred at room temperature overnight. The solvent was removed and the residue
purified by column chromatography to afford 7.2 mg (47%, 2 steps). 'H-NMR
(CD30D, 500 MHz) 6 1.49-1.68 (m, 4H), 2.44 (s, 3H), 2.71-2.84 (m, 2H), 3.20-
3.27 (m, 4H), 4.01-4.15 (m, 2H), 4.19 (s, 2H), 4.35 (m, 1H), 5.12 (d, J=16.2, 1H),
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yl ) pi peri di ne-1- car boxam do) et hyl ) -1Hi m dazol - 1-yl ) ne
t hyl ) benzoic acid: '"HNMR (CD30D, 500 MHz) d 1.49-1.73

WO 2005856550 2. 50 (s, 3H), 2.67-2.89 (m 2H), 3. 3FCT/552004/040721
IH, 3.46-3.59 (m IH, 3.98-4.13 (m 2H), 4.23 (s,
2H), 5.31-5.53 (m 4H), 6.80 (d, 7=8.2, IH), 6.88-7.01
(m IH, 7.09 (dd, 7=7.3, 7.0, IH 7.12-7.22 (m 2H),
7.29-7.36 (m 3H), 7.39-7.64 (m 3H), 7.97 (m 2H).

O SRR g h eyt 91 U BE0ST0 . A2 e 688720
10! 8lpZQ 1 @; D) MBIshed 26D MED*.

1, 2- di hydr oqui nazol i n-3(4H) -yl ) pi peri di ne- 1-

car boxam de: 1H NWMR (CD3CD, 500 MHz) d 1.30-1.60 (m

4 46 3 2.68-2 80 , 3.15-3.27

3@‘? f@!@?ﬁé’iﬁn@%ﬁ Wi‘ﬁ)s,‘““i‘?ffﬁpr%@re%@o, 5. 13-5. 31 Em

3H), 6.97 (d, 7=7.9, IH), 6.83 (s, IH, 6.93-6.99 (m

oH). 7.01-7.24 (m 7H), 7.26 IH, 7.70 (s, IH),
7.H)76 (d, 7=7. 9,(| H),H)7. @c@méﬁw%ss Spet(::s 63;? 91

S R AT iMyorpbengyl) A Hfmidaspl-2-41):2:7:methy |- 1Hindazol
O To &-gdthyl)-dn2aixo71,2adiliyd roqainaodlin-3«Ehripipédding de
(8.80 g, 54.9 mmol) and N-nethy|-dicycl ohexyl am ne
(23.6 nL, 110 mmol) in t%‘i"lbﬁﬁ‘?‘g'l‘lﬁ uran (200 nL) at 00C
was added chl oronet hyl ygetnyl ether (7.50 ni, 1.8
equi v). The reaction wag ayl owed tp ghiadually warmto
0
he

roomtenperature overyl ghy’. The rea\ﬁt’l
concentrated, dissol Ve diethyl shed with
water, then 1 M hydrochforig a¢id,Tthen ter, then

brine, dried over magne %uN , and concentrated
to give an oil. The oil was dissolved in ethyl acetate

F 0
and treated NN
\—/

10 F
'H-NMR (CD;0D, 500 MHz) § 1.50-1.67 (m, 4H), 2.46 (s, 3H), 2.71-
2.82 (m, 2H), 3.06 (dd, J=7.0, 7.0, 1H), 3.21-3.31 (m, 2H), 3.37 (s, 2H), 4.06 (d,
J=13.7, 1H), 4.13 (dd, J=13.1, 10.7, 1H), 4.20 (s, 2H), 4.32-4.40 (m, 1H), 5.08-
5.32 (m, 3H), 5.50 (s, 1H), 6.44 (s, 1H), 6.45 (s, 1H), 6.68 (m, 1H), 6.80 (d,
15 J=7.9,1H), 6.83 (s, 1H), 6.94-6.99 (m, 1H), 7.06 (s, 1H), 7.11 (s, 2H), 7.14-7.19
(m, 1H), 7.25 (s, 1H), 7.89 (s, 1H). Mass spec.: 625.63 (MH)".

EXAMPLE 70
(2)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-phenethyl-1H-imidazol-2-yl)ethyl)-
20 4-(2-o0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide
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wi th hexanes until lasting turbidity. The suspension
was heated until a clear solution was obtai ned and t he

wo bmsksqsbiaced in the freezer. The resulting crypst/asionsienr2l

10

15

solid was crushed with a spatula to break it up,
reheated to dissolve sone of the solids, and placed in
the freezer. The solids were filtered, washedwith very
cold ether (-780C), and air-dried to give 5.43 g. The
not her |iquor was conger rated, redissolved in ca. 20
nm. ether, cooled to - . and treate.pl W|th a seed

crystal of t he prodyet After W gsul ting
solids were filtereshed W|t ol g er (-7800),
and air-dried to giveyan addi 0§ g (total

yield = 58% . 1H NVR (CDJ 3, \ 500 I\/Hz) d 2.66 (s, 3H),

3.44 (s, 3H), 5.73 (s, H)\,n/7. (s, IH, 8.09 (s,

IH), 8.32 (s, IH), .97\(s,oIH). Mass spec: 205.19
N .

(MH) +. Met hyl
2-acet oxy- 3-(2- (et
[)acrylate A To Hol uti on of nethyl

2- acet oxy-2-(di ey phosphoryl)acet ate (4.89 g, 18.2
mml ) in tetrahydrofuran (25 nlL) was added |ithium

chl or i dd-NYRA&TEOD, 708 MHg) § | 4@He67r @ ADo b Shds/0sm. 3B

t | { {
09 P RGHCOTELS) o TG § SRS R 321
( Z=26, i, 2H)7 4 D020 thm)gn\;se (m \I\H'D tsez(sm mmsﬁm 61@8 (@Ilil

Wa?lpmé ot 7001 £ (ol b A LS Masisarerhico

+g, 15.2 nmmol) in one portion. After 10 min, the
|ce bath was concentrated and the reaction stirred
overni ght. The reaction was poured onto water /

di ethyl ether, and the | rated. The et hereal
was washed with water, %@ﬁ‘ﬁzf dri ed over
nagnﬁm(qr(uqnlma&@beﬁM) AGHAAAZA26)- 2401 HEMyl-1H-indazol-5-

chromat ogr aphy gave
yDethyl)- -(2-oxo-1,2-dlhydroqumazolm-3(4H)-yl)plperldme-l-carboxamlde

H
OQT/N
N

F b
oo
\—/

'H-NMR (CD;0D, 500 MHz) § 1.62-1.70 (m, 4H), 2.50 (s, 3H), 2.76-
2.88 (m, 2H), 3.37 (s, 1H), 4.00 (s, 1H), 4.04-4.13 (m, 2H), 4.40-4.80 (m, 1H),
4.27 (s, 2H), 5.36-5.44 (m, 3H), 6.79 (s, 1H), 6.81 (s, 1H), 6.91 (s, 1H), 6.95-7.00
(m, 2H), 7.08-7.20 (m, 4H), 7.33 (s, 1H), 7.58 (d, J=1.9, 1H), 7.87 (d, J=2.1, 1H),
7.98 (s, 1H). Mass spec.: 607.71 (MH)".

HN—N
\
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recover ed
2- (et hoxynet hyl ) - 7- net hyl - 2H i ndazol e- 5- car bal dehyde

W@ 0005056550 1899 and the title conpound (2.86 g, PERUS20a8040721

10

15

20

a colorless oil. NVR shows a 3:2 ratio of Z and E

I somers which were not separated. Major (Z isomner):
1H NWVR (CDA 3, 500 MHz) d 2.25 (s, 3H), 2.62 (s, 3H)
3.40 (s, 3H), 3.71 (s 3H), 5.69 (s, 2H), 6.88 (s,

I , 7.09 , , 1. 10 I . M
SE')ec 319. (12 ( Ml:I)D +) cﬁ%@ﬁé‘%ﬁ (1ir NI\/I;D (CDCIS§
5034-}\4#201-%-@ ﬁﬁor(fb%nzﬁﬁ)lllilb gmﬁgz&lsz;(-ylm%lﬁeﬁﬁl ﬁﬁ( -indakol-5-

| H)ethyl)z8-(2-oxoi153- dllﬁfdtdql(laaquiﬂ)3(4kﬁ9i)pmuim&1Qcataoxamlde
(M) +. (R) - Met hyl

2- acet oxy- 3- (2- (et hox
yl ) propanoate A solu
2- acet oxy-3-(2-(netho
5-yl)acrylate (2.80 g,
(20 nL) was degassed by
t hr ough the solution To

ot yl)-7- nethyi 2H—|ndazo

2 nethyl
hyl ) - 7- ne yI dazol -
nnD onmet hane

paghi n trean1of ni trogen
hfi[so uti on was quickly

added (-)- is 2 RA2

di et hyl phosphol 2‘%&? ne ycl ooct adi ene) rhodium (1)
trlfluoronethy S -nate 00 ng, 0.016 equiv) as a
solid. The reactlon was pl aced under a hydrogen

at mos phENeMRSE TREID, SB0MERRK eB0AVEY (b, 91H), 2.5D€s, 38D C2.78N
was concentrated and rlfled bg col um chr omat ogr aphy

( 3% (ex, B, %@bﬁeﬁgéﬂhé rfe@ (s; bHyih®-$.1G fmg2lp ARS8 (5521,
CaE1 §58,001, 54 ASE0 20 SO0SHTHN 508 (2479 1)
7634, (§_IHD 6901700 (15,3, 144 (817,591 B3 715 360, SHET 1 (0
(9% 3105 Frags i s @ 214 302789 (DR Miass speb: 667.57

(MH)".

EXAMPLE 73
(*)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-(pyridin-4-ylmethyl)-1H-imidazol-
2-ylethyl)-4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carboxamide

AT
I X N_:N

HN—N
\

'"H-NMR (CDs0D, 500 MHz) & 1.57-1.70 (m, 4H), 2.49 (s, 3H), 2.70-
2.82 (m, 2H), 3.37 (s, 2H), 3.53-3.60 (m, 1H), 4.05 (bs, 2H), 4.26 (s, 2H), 4.32-
4.41 (m, 1H), 5.35-5.41 (m, 1H), 5.56-5.70 (m, 2H), 6.81 (d, J=7.9, 1H), 6.94 (s,
1H), 6.97 (dd, J=7.9, 7.9, 1H), 7.12-7.20 (m, 2H), 7.33 (s, 1H), 7.38 (m, 1H),
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WQ2@605@RY - 3- ( 2- (et hoxynet hyl ) - 7- met hyl -

10

15

(R) - 2- Hydr oxy- 3- ( 2- (et hoxynet hyl ) - 7- net hyl - 2H-i ndazol
-5-yl)propanoic acid To a solution of (R)-nethyl

2H i ndazol - 5-yl ) propanoate (2.70 g, 8.4 mmol) in
tetrahydrofuran (20 nL) and net hanol (20 nL) at 00C
was added a solution of |ithium hydroxide nonohydrate
(1.41 g, 4.0 equiv) in water (20 nL). The reaction was

Tt | ATt & QL g=h bR TbBe Gl hadiEd

wmggsg}géchyﬁo%qmyc acid until mldly acidic. The
sol uti'on was was extracted extensively with ethyl

acetate and then dichl oronet hane. The organics were
conbi ned, dried over Ifate and

concentrated to give 1. ﬁéf't@@? as an oil which

sol(k Ntuea B3oC rﬁib)éﬁi hmmlagidla pon7shehgi-TH-indhbdYRs-
CDC?i I\/I—g‘a ﬁ 3H), yl78 (dd, J=14.0,

7 )Q)eth)flb 4 (% 0@9—%?ddlhmqmuloazwmﬂﬂl)ﬁyl)m)ersil(l%1 canoxamlde
4.24 (dd, 7=7.9, 43,HINI;I)N 5.47 (s, 2H), 6.85 (s, |IH),
7.22 (s, IH), 7.90 (s,/I Mass Speg: 265 08 (MH) +.

(R) - Met hyl
2- hydr oxy- 3- (2- (net hq et hyl ) - 7- hyI I ndazol -
yl ) propanoate O O To ™/ heter ge Xture of 5 M
sodi um hydroxi de (20 nm d die hyI et her (60 ) at
00C was added N nethyl-N -nfltro-N-nitrosoguanidi ne
(1.17 g, 7.95 Bl P portions with swirling
(no stirbar). jon was conplete, the mxture
was allowed to z OCfor 15 min wth occasi onal
swirling. The et ereal was transferred in portions to
a suspensi on of ||

'H-NMR (CD;0D, 500 MHz) & 1.51-1.66 (m, 4H), 2.46 (s, 3H), 2.69-
2.80 (m, 2H), 3.20-3.30 (m, 2H), 4.00-4.15 (m, 1H), 5.14-5.35 (m, 3H), 5.51 (s,
2H), 6.80 (d, J=7.6, 1H), 6.83 (s, 1H), 6.97 (dd, J=7.9, 7.3, 1H), 7.06 (m, 1H),
7.08 (s, 1H), 7.13 (s, 2H), 7.16-7.20 (m, 3H), 7.24 (s, 1H), 7.30 (s, 1H), 7.49 (d,

J=1.5, 1H), 7.91 (s, 1H). Mass spec.: 614.05 (MH)".

EXAMPLE 75
(2£)-N-(1-(1-(4-tert-Butylbenzyl)-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-
yDethyl)-4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

@YJ@

HN—N
\

X@ﬁu

MS: g =2.46 min, 645.89 (MH)".
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walc@blossseoret hane (20 mL) unti |

10

15

(R) - 2- hydr oxy- 3- (2- (et hoxynet hyl ) - 7- met hyl - 2H-i ndazo

-5-yl)propanoic acid (1.40 g, 5.30 nmmol) in

the solid had aPCT/US2004/040721

di ssol ved and a yellow col or persisted. The reaction

was allowed to rest at roomtenperature for ca. 5 mn.

bef ore bubbling nitrogen through the solution to

renove unreacted di azomet hane. The reaction was

concentrated and purifi chr omat ogr aphy

(50% -> 75% et hyl acetaﬁ@&géygﬁéggnto give 1.47 g

(1 I I L B2-da i -
g-g@ (@S(ZQZDQﬂkﬂfyi Qf%m‘aakol 51-?2“&@ Qgig B2-dihyd rM_j@ adolin

| |—§(4H3 yj)pq(qndmey-:‘lmrquamndo)em})l) IH mgd@gpl 13}Ll)met;1y17)benz01c

(s, 3H), 4.46 (bm I1H, 5. 65 s, 2H), 6.90 (s, IH),

7.31 (s, IH, 7.99 (s, IFD. SSs spec: 279.11

(M) +. (R) - Met hyl HN—N

3- (2- (et hoxynet hyl

ni t r ophenoxy) car bony

sol ution of (R)-nethy

2- hydr oxy- 3- ( 2- (et hox nethyl)&zzggthyl

2H- i ndazol - 5-yl ) propan , 5.21 nmol) and

di i sopropyl et hyl am ne (2.[73 .0 equiv) in

di chl or onet hane (2% My dBC mas added

4-ni trophenyl chI orrrmg (1.58 g, 1.5 equiv) and

N, N- di net hyl am nogyri dine (10 ng). The ice bath was

removed and stirrjng continued for 7 h. The reaction

was treated wi H® anOadditi onal portion of

di i sopropyl ethylamne (1.5 %h 1.65 equiv), 4-

ni t rophenyl -chl orof ormate ( .g , 1.5 equiv), and

N, N- di met hyl am nopyri dine (10 ng) and stirred

overnight. The reaction_was_concentrated, dissolved in
et hyl EXAMPLE 77

(*)-N-(1-(1-(3-Carbamoylbenzyl)-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-

S-yl)ethyl)-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

HN—N
\

N-(1-(1-(3-Cyanobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-
ylethyl)-4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide (33
mg, 0.053 mmol) was dissolved in methanol (0.8 mL). To this solution was
added 1IN sodium hydroxide (0.27 mL, 0.27 mmol) and the mixture stirred at
room temperature overnight. The mixture was diluted with water and extracted
with a mixture of chloroform/isopropanol (3X). The combined organic extracts

were dried over sodium sulfate and concentrated. Purification by preparative
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acetate, washed with water, then 1M potassium
bi sul fate, then saturated sodi um bi carbonate (5X),

wo b@s/obsssme, dried over nagnesi um sul fate, andPCT/US2004/040721

10

15

20

25

concentrated to give 6.00 g (quant.) as a |ight brown
oi |, which was used i medi ately w thout purification.
Mass spec: 444.10 (MH) +.

(R) - 1- Met hoxy- 3- ( 2- (net hoxynet hyl ) - 7- met hyl - 2H i ndazol

; PP st B e 1o of el i 5 e (89, of s pasbsmidg
\ 31%541- mtzt ﬁ%}lihyl\ng?{ Hl'&)@icﬂ%dyly\ﬂl 18- (8ioe e, 1-RrydRIqiMlazolin-3(4H)-

g Wb£1®m1lr@man5dqbbtﬁy12 1H-imidpzal dpylameky) e pisrigidox yH-

ARARIEPERA S Jit i CAT L0300 B0 G0 (0134 267388 (m. 21,

eg@wgl lHlbl B &O@f% qtﬂ’)yt 9804n1;3 (b 221% 4103 (22818981 -$)53 (m,

i met’h yl f or mam de reacti on was
sﬂHb,rfe%D @k, JF%)aniH)e ﬁﬁérb@bﬁe, by 7 99K ddnla7 Sohde bty Atldd .22

e |t r S lved in
e ‘Hy#H)aggéu?%@ é%iﬁ&’@f e'Jsﬁter t gﬁbé ass spec.:
S B3PA0 SMBI) " Wi (T 1 (BT atbendyStieny |l Hedhit sl 2dyl YW t(-redimil
acetate then dichl oronethane. The organics were dried

oV Brinfazghe slgthyd (el 8r¢dh3@é?mzphﬁéé4Hb§DH}W1dme 1-
-CEREELALE AR RO Sof SPALE a0, oo 206 g, 0.

y216|802/\8(i Qﬁ,mPS)QBIIS 3. 2\7B§ﬁ> 331)?397513&@9 Q(H\ﬂ'ﬂﬂ (s, 2H) 5.13-5.31
){ a/l )-7-nme | - 2H i ndazol

gnyqn)l)pp@géq JZ=7y§ 1 683 I, ‘693605 @ Pl ,7.01-7.24 (m, 7H),

g Z.’Z@’f?, 1127 9b oy dE997 & @], 1707 3; ¥iip), P 8514, FHh eMaz S R0¥¥2 81

(MH)".

2-(Methoxymethyl)-7-methyl-2H-indazole-5-carbaldehyde

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
M hydrochloric acid, then water, then brine, dried over magnesium sulfate, and
concentrated to give an oil. The oil was dissolved in ethyl acetate and treated
with hexanes until lasting turbidity. The suspension was heated until a clear
solution was obtained and the flask placed in the freezer. The resulting
crystalline solid was crushed with a spatula to break it up, reheated to dissolve

some of the solids, and placed in the freezer. The solids were filtered, washed
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N
(R) -1 -Met hoxy-3-(2-(nmet hoxynet hyl ) -7-net hyl - 2H i ndazo

WO 3eogloyesboxopr opan- 2-vyl PCT/US2004/040721

10

15

20

25

4- (2- oxo-1, 2-di hydroqui nol i n-3-yl ) pi peri di ne-1-car boxy
late (0.70g, 1.32 nmmol) was dissolved in
tetrahydrofuran (10 nL) and cooled to OC. To this

sol ution was added Iithium borohydride (0.12 g, 4.0

After 1Q, the ice, bath ved d the
i ey GO Eiheh 28 gt EEHRE B Eire oA 3R Toethg liquor was
r %%A%elnﬁﬁtem Ré&ﬁé{ ﬁ cg i Cetlygrt&ofetdnw 7 ﬁ%ﬁ’& &ezﬂ&pwith a
care uenc 10% citric acid. e organic
| aye&rcryasl (ffelﬁtaplaﬂ@cd Mﬁtr \I\Ialshﬁdesmltirfg soditle wele2f}ered)waiked
(2X), dried over sodiumsulfate, and concentrated to

wlm@kbetesr 78°690and\iii-ded ia S1sswcpdditionalt 05 g (total ywld =

Pty AR (IO DRGVTIZR8 2:68 519Dy 2 4 45 38D 573 5 210

Xq9qR 8Y0 (4-18; 8. 9% s, 1H), 9.97 (s, 1H). Mass spec.: 205.19 (MH
1, 2- dlhydgoqu#noﬁﬁn 3- sl)pRperlélne)l cargexylate (MED'”

| - Hydr oxy- 3- ( 2- (et hoxynet hyl ) - 7- net hyl - 2H i ndazol - 5-y

1) p 23

+) CORIR Factlopids - gasibon ST ey
late (0.65 g, 1. 29 nnol% dlssolved i n anhydr ous

di met hyl sul foxide (5.0%L)} Triethylanm ne (0.54 ni,
3.87 mmol) was added\go- t @ reaction m xture cool ed
to ca. 5 Cusing an i :

trioxide pyridine conpl ex“{g
di met hyl sul foxide (4.0 nlL) 9
After 1 min, the ice bath was reMoved and the reaction
m xture stirred at roomtenpdrature for 20 mn. The
reactlon m xture was poured into an ice slurry

ext r actl@dt spfutionef mqthsaée%CéEOéY(23§é}ethyﬁa%OS@B%i>ﬁ%ate Usog
?ﬁg@%ﬁmmm GhodWRIEn %ﬁg}% MHe&Qi%hﬁfntcrhﬂ ldev(b@h 2175

X), wat'er 5% s | carbonate (2X
( 236hol). dT{‘h@d:acMm WSS)SIIrU:d]until dissolution was complete The reactlon
/

was cooled to -78°C, and treated with tetramethylguanidine (2.20 mL, 17.5

g, 3.@87 mMmol) in
.a d in one portion.

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
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
recovered 2-(methoxymethyl)-7-methyl-2H-indazole-5-carbaldehyde (0.57 g,
18%) and the title compound (2.86 g, 59%) as a colorless oil. NMR shows a 3:2
ratio of Z and E isomers which were not separated. Major (Z isomer): 'H-NMR
(CDCls, 500 MHz) 6 2.25 (s, 3H), 2.62 (s, 3H), 3.40 (s, 3H), 3.71 (s, 3H), 5.69 (s,
2H), 6.88 (s, 1H), 7.09 (s, 1H), 7.72 (s, 1H), 8.10 (s, LH). Mass spec.: 319.18
(MH)*. Minor (E isomer): 'H-NMR (CDCl;, 500 MHz) & 2.35 (s, 3H), 2.62 (s,
3H), 3.40 (s, 3H), 3.85 (s, 3H), 5.69 (s, 2H), 7.32 (s, 1H), 7.38 (s, 1H), 7.78 (s,
1H), 8.14 (s, 1H). Mass spec.: 319.18 (MH)".
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sul fate, and concentrated. Col umm chromat ogr aphy
afforded 0.55 g (85% . 1HNWR (DMSO. d6 500 MHz) d 1.90

W@ 3005856550 2. 48 (s, 3H), 2.51 (m 2H), 2.71-2. 9BCT/I$2004/040721

10

15

20

4H), 4.51 (m IH), 4.72-4.84 (m |H), 6.31-6.46 (m
IH), 6.91 (d, 7=4.0, IH), 8.36 (s, IH), 11.74 (s, IH).
Mass spec: 503.3

(M) +. (M1 -AHI1mdazol -yO'- d - Cnet hoxynet hyO V- net hy
| "H-i | - S-yQet hyl .

0 (2 GOV AR rems hg ) B by 7t incazgly
late H 1)propanoate

3- (2- (Met hoxynet hyl ) - 7- m%t?]yf)- 2H i ndazol -5-yl ) -1 -oxopr
opan-2-yl 4-(2- 0X0-

|, 2- di hydroqui nol i n-3-y )pﬁ/eri di ne-1 -carboxyl ate
(0.53 g, 1.06 mml) =& xal trimer (0.22 g, 1.06
mmol ) were conbined in a 3,4 dioxaneiwater m xture
(6:1, 7.0 nmL). To this was 8_0/9%mmniain wat er
(0.12 nL, 3.18 mml) and th ctNoh stirred at 80 C
for 16 h. After cooling to r omf"errperature t he
solvents were renoved and the crude m xture di ssol ved

(5x - ARG R hEE R b B Rl
C meatswgt)&ﬁylaféqmm%lemml)qa Hﬁﬁlﬁtoﬁéﬂq@ﬁ@@@ rﬁL)’Z@ag

409 SS spec (MH) + -1-(1-(3

93%5$QW%@H§?IS¥CWf mtr@aerbthr@wl the solptpary. nbq héssphtian

y 4y, et hyl 4-(2-oxo-

1RX)£S§F]|$§!/}§}I‘J(§1§%(I1§ 12@1%((51{)%' }péléérl di ne- 1-

c dicioptptiospledlar(d) bénzonedeytdbocadydngy thoRug (Bt hoxynet hyl ) - 7

- et hyl - 2H azol -5- yl)ethyl | . .

2oy s T 00 g 122eguip i seid dTeeRetion By

! gla%ec( ditfer H%gdl%gé@ at'ﬁ‘fﬂ%bﬂere @Sﬁpm)ddrfdl HAHBRRREAN bt TRE G R tion

(27.0 nm, 0.21 mol, 1.1 equiVv), and potassiim

c aab ooreetr{tsd andjpuriiel tsoeslwgn werogacagrinihyd 80Frethy!

A, O A DA QSRR 274 ¢ (979%) as a colorless oil. 'H-NMR (CDCls, 500
MHz) § 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

(o)
Ho)l\/OH
B \o

To a solution of (R)-methyl 2-acetoxy-3-(2-(methoxymethyl)-7-methyl-
2H-indazol-5-yl)propanoate (2.70 g, 8.4 mmol) in tetrahydrofuran (20 mL)
and methanol (20 mL) at 0°C was added a solution of lithium hydroxide
monohydrate (1.41 g, 4.0 equiv) in water (20 mL). The reaction was stirred at

0°C for 1h. The reaction was concentrated, dissolved in water (5 mL), cooled to
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(2.0 nmL). After stirring at roomtenperature for 16 h,
the reaction m xture was renoved in vacuo and the

wo ewsadssspuri fied by col um chromat ography to BEf/Osm04/040721

10

15

20

25

72.0 ng (57 %9 . Mass spec: 667.4 (MH)+. EXAMPLE 78
(R-I1-(I-(3,5-difluorobenzyl)-I|Himdazol-2-yl)-2-(7-m
et hyl -1 H i ndazol -5- yl)ethyl

4- (2-oxo-1, 2-di hydroqui nol i n-3-yl) pi peridi ne-| -car boxy

1 808, 40 wsagadovithy M Brcdrgshiors aqidptlmildly.agidic sThesofutian,
owwziaxékara&ed SRERWet xb'rth RHRY Qéetafee ¥hd %Hnlchfor&l%emé& The

1, 2-di hydroqui nol i n-3-yl ) pi peridine- 1- carb
( Mgamlqsgver@cqro@nﬁdmﬂn)ed amer ra@@vteyllurrcwf@rel, ald cgcmcmaram) to give

r drf0us P 5 ol AT Sty Bl BAY sl feine, -
SIMRICDOLIS60 NERRVER 40 357,\3%@% %zi yemg.0, 7.9, 1c833 00 (3,

chr omat ogr aphyaf f or ded 1H NWVR |
MHE14.6, 4.03BHR 3018 (6AH)3#R4 (8d,457(%5 4. B ), 2470, 3D, f{inﬁs

210, 732 o 7 45, T Qs SphYs 265 BRI 6™ Py

5.95 (bs, IH) 6.34-6.90 (m 4H), 7.17 (s, IH) 7.25

(n] 2 34 (d, /=8.2, 7.45- gm& , 7.90
H(.}?) M@ﬁg@ 2§plggoxy622§.§2 gn%ymet}(lgl)—ﬂrmet %}ﬂ-lndazol -5-

2(7 met hyl -2-((2-(trime et hoxy) net hyl )-2Hin

dazol - 5-yl) - wyljoﬁ&wée)

|- (I-(2-nitrophenyl)-IHoi m dazol - 2-yl) et hyl carbamate \

Il Si VY N®\= \oJ\./OH

I
e

To a heterogeneous mixture of 5 M sodium hydroxide (20 mL) and
diethyl ether (60 mL) 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 stand at 0°C for 15 min with
occasional swirling. The ethereal was transferred in portions to a suspension of
(R)-2-hydroxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)propanoic acid
(1.40 g, 5.30 mmol) in dichloromethane (20 mL) until the solid had all dissolved
and a yellow color persisted. The reaction was allowed to rest at room
temperature for ca. 5 min. before bubbling nitrogen through the solution to
remove unreacted diazomethane. The reaction was concentrated and purified by
column chromatography (50% — 75% ethyl acetate/hexanes) to give 1.47 g
(100%) as a colorless oil. 'H-NMR (CDCls, 500 MHz) 6 1.60 (bs, 1H), 2.58 (s,
3H), 2.95 (dd, J=13.9, 7.0, 1H), 3.14 (dd, J=13.9, 4.0, 1H), 3.36 (s, 3H), 3.76 (s,
3H), 4.46 (bm, 1H), 5.65 (s, 2H), 6.90 (s, 1H), 7.31 (s, 1H), 7.99 (s, 1H). Mass
spec.: 279.11 (MH)".
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terr-Butyl-1-(lHimdazol-2-yl)-2-(7-methyl-2-[{2-
[trimethylsilyl]ethoxy}nethyl]-2Hindazol-5-yl)ethylca
w0 basmsasq( 25 ng, 0.53 nmol ), |-fluoro-2-nitrobraizE@smo4/040721
(14 mg, 0.13 nmmol ), and potassi um carbonate (18.2 ny,
0.13 mmol ) were conbined in acetonitrile (1.0 nL) and
heated via m crowave at 125C for 30 h. The reaction
was concentrated, dissolved in nethylene chloride, and
mashed th i.ed over sodiu
o LA RN S A W o
chronatography MPLE 79
()-L™(2-(7- N@tﬁ@%g?@fgﬁ a?@o Okﬁ?ﬁ%@?vg%é nitropheny
)-1Himdazol - 2-
yl)ethyl)-4-(2-o0xo-1,2-di hy
ridine-|-carboxam de\=J fecr
2-(7-methyl -2-((2-(trimethyls
dazol - 5-
yl)-1-(1-(2- n|trophenylf)lﬁr]n1dazol 2-yl)ethyl carbama
te (20.4 ny, 0.034 mbh di ssolved in a
trifluoroacetic acid/ methgl ene chlohdde m xture (1:1,
2 nL) and stirred under nit N yar 3 h. The sol vent
was renoved in vacuo and thesxresyl ting crude m xture
passed through a strong catiani c exchange col um.
After washing the colum with several vol unes of

met handp,a SPhéloaé>§ (Reemet a@ydmyo%e%(m@aowmm ngethyl-
t
5 LARBEATS W oM SIS0 Sob Ry Bl o7

dnrtetstq/équw)rmmoﬂmr()ﬁnemamw rﬂ]b)eatmxtwersadmsmmpedn)ﬂo

00 e rbon I m dazol e
5963%%% th e elq% PV ek, Nedisiprlangsuidine (g Be
md% tAth YRGemRENBLD §iBrih®Mtinued for 7 h. The reaction was treated
with an additional portion of diisopropylethylamine (1.5 mL, 1.65 equiv), 4-

tyl
yl ) et hoxy) net hyl )-2Hin

10  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 6.00 g (quant.) as a light brown oil, which was used immediately without

15  purification. Mass spec.: 444.10 (MH)*.

(R)-1-Methoxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-v1)-1-oxopropan-
2-yl 4-(2-o0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate
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tenperature, stirred for 10 min, treated with
3-(pi peridin-4-yl)-3,4- dihydroqui nazolin-2(lH)-one

w@ 003/0s350 0. 036 nmol, 1.1 equiv), and stirred BCT/USHNG/040721

10

15

tenperature overni ght. The sol vent was evaporated and
the residue purified by col um chromat ography to
afford 4.0 ng (13% 2 steps). 1H NVMR (CD30OD, 500 MHz)
d 1.50-1.78 (m 5H), 2.50 (s, 3H), 2.70-2.95 (m 2H),
3.90-4.35 (m 4H), 4.40-4.60 (m IH), 5.50 (s, IH),
6.71-7.88 (m HH), 7.70 (m |Hy s, IH, 8.26
(d, 7=8.6, IH. Mss spec: () - Met hyl
2-(4-(8-fluoro-

1, 2- di hydr o- 2- oxoqui nazoli
car boxani do) - 3- ( 7- met hyd<|
N-NH MeQA stirred sol tlﬁﬁ of

2- am no- 3- ( 7- met hyk azol -5-yl)-propionic acid
nethyl ester (0.36 g, 1254 mmol) i\ tetrahydrofuran
(15 ni L) at Q0C was treatgd wizeth cf bonyl diimi dazole
(0.20, 1.1 equiv). The rek anN@s stirred for 5 nin
at 00C, warnmed to roomte yerafure, stirred 10 min,
and treated with 8-

fl 3n45dih

one. ( 0 B WAL Bde R ot (LRl 7

r mﬂempﬁﬁaiarﬁymnze(mhgfupherm@)@ﬂi 2IHXy)1ﬂ5paQﬁ@tE @r.31 gd
and the residue purified col utm chr omat ogr aphy to
gP\e rymal), @(relsgwé)mésylmmlm@(w\)m? (L3 gNvRequEDS 3

s My aiigr 43 0 2 iy gl i%ﬁe}hﬁ?f&laﬁ?%zb?ﬂﬁ

( dtle rehdfBon W4s Birrdal 4t rodrhltemBerabre(fos 8 hlail codceiBated undd)
?Agc%]_.l?}so ’e(rglp_ﬂlf%ggljre&ilhézmag al_sljsc\)]legBrd %11et](qddiccle_t|)?te@ngll_ waglgeff with

| Rater to give a suspension which was exhaustively extracted with ethyl acetate

pi peri di ne- 1-
-yl ) propanoat e

then dichloromethane. The organics were dried over magnesium sulfate and
concentrated. Column chromatography (25% ethyl acetate/hexanes — 10%
methanol/ethyl acetate) gave 2.40 g (86%) as a light yellow foam solid. Mass
spec.: 533.30 (MH)".

(R)-1-Hydroxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)propan-2-yl 4-
(2-oxo0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate

H
o) N
™
OY N
Ho ~°
= \o
\Nl

(R)-1-Methoxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)-1-
oxopropan-2-yl 4-(2-oxo-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate (0.70
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6.78 (d, 7=7.3, IH), 6.84 (ddd, 7=7.6, 7.6, 4.9, IH),
6.88-6.95 (m 2H), 7.28 (s, IH, 7.91 (s, IH. Mass

WG p@s056B00. 25 ( MH) +. PCT/US2004/040721

()-2-(4-(8-Fluoro-2-oxo0-1, 2-di hydroqui nazol i n- 3(4H) -yl
) pi peri di ne-| car boxam do) -

3-(7-nmet hyl -1 Hindazol -5-yl ) propanoic acid F HO A
suspension of ()-nethyl

(8-fluoro-1,2-di hydro-2-o0 ui nazol i n- .
B (15ﬁ}2l)m91p Dpraseiissaivadin m@ah%&@mﬁ?@)(@d&epﬁg te P4 i Fria
I 1

fisotgh Bk SOERARMG Rt fuig® f T2 B blgbth ciber 30 iy

thmceﬂaaelab&demobm andsthk wiik wire snfrreldlaié monmdmgd:ramxnedfer 183
t 4 stirr room
?l@rfﬁ@:rtlafl %‘Ig{%wwhgﬂé'ﬁﬁg (”#iiéﬂg’é%“%ﬁg%? §n‘\§z\&4f%fe“$‘0’51t}61?%6 &ith
R4 cme ?@Qﬁle %%&gsﬂ wh s&Aratdd MMt Washbh tmr\@ag @xzc
e r esu In te re

aci d. suspensi on was sto
twine r(th liried ndeltsbélum odfact, andisorcontraed wdiffoyd DiGBty @OPON,

shed w armount . of wat dried in
VRS Eerront Bty it 03aTP i owder hass
spec: 495.06 (MH)+.Simlarly prepared:

-2-(4- Oxo- |, 2-di hydr oqui nazol i n-3(4H) -yl ) pi peri di
g@)f}&a@\é@h@qujb})l) 3= methyl ZC}-I-mdazol 5-yl)- 1( oylc_gpropa)an ?11 4-(2-
ggeget hyl_}) %;t % aﬂbyﬁf)oqumo\f l%}per(i) it arq)oxyfgtc' Mass
()-N-(1- Ami no-3-{7-net hyl - 1H—|nﬂazol 5-yl
}-1-oxopropan-2-yl)-3-(8-fl
0xo0- 1, 2-di hydr oqui nazolin-3[4
am de

1-Hydroxy-3-(2-(methoxymethyl)-7-methyl-2H-indazol-5-yl)propan-2-yl
4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate (0.65 g, 1.29 mmol)
was dissolved in anhydrous dimethyl sulfoxide (5.0 mL). Triethylamine (0.54
mL, 3.87 mmol) was added and the reaction mixture cooled to ca. 5° C using an
ice bath. A solution of sulfur trioxide pyridine complex (0.62 g, 3.87 mmol) in
dimethyl sulfoxide (4.0 mL) was added in one portion. After 1 min, the ice bath
was removed and the reaction mixture stirred at room temperature for 20 min.
The reaction mixture was poured into an ice slurry and extracted with ethyl
acetate (3X). The combined organic extracts were washed with 10% citric acid
(2X), water (2X), 5% sodium bicarbonate (2X), brine (2X), dried over sodium
sulfate, and concentrated. Column chromatography afforded 0.55 g (85%). 'H-
NMR (DMSO. dg, 500 MHz) 6 1.90 (s, 3H), 2.48 (s, 3H),-2.51 (m, 2H), 2.71-2.95
(m, 4H), 4.51 (m, 1H), 4.72-4.84 (m, 1H), 6.31-6.46 (m, 1H), 6.91 (d, J=4.0, 1H),
8.36 (s, 1H), 11.74 (s, 1H). Mass spec.: 503.3 (MH)".
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A stirred sol ution of
2-(4-{8-fluoro-2-oxo-1, 2-di hydroqui nazol i n-3[ 4H] -

W@ kdopiopaso di ne- | - car boxam do) - 3- ( 7- met hyl - | H | rcieEs1005640721
yl ) propanoic acid (0.30 g, 0.61 mmol) in
di met hyl f ormam de (10 nL) was cooled to 00C and
sequentially treated with nethylene chloride (5 nm.), 7
N amoni a i n nethanol (0.18 nL, 2 equiv),

B PRI o1 228 oy eD <t it BTzl

for 1.5 C Al i ed
by coIun24g%?ﬁ%ﬁ?&g?%%@&ﬁgmnbF@gﬁ&gggﬁ%:Mgggggﬂ%%ss

spec: 494.08 (MH) +.
()-N-(1-Cyano-2-{7-net hyl - 1FL|nda49I-5 yl }ethyl)-4-(8-
fluoro-2-oxo- 1, 2-

LA- (I -am no-3-{7- nethyl-lk+|nd=zol 5-yl }-1 oxopr opan-
2-yl)-3-(8-fluoro- ydroqui nazol i n- 3[ 4H] -yl
) pi peridine-lcarb de O 25 g, 0.5 mmol) in
pyridine (8 nL) at s treated with
trifluoroacetic anh§driz 0.35 nﬂk,s.o equi v). The
m xture was stirred for T @nd/ quenched by the
addi ti on of excess netha e solvents were
evaporated and the crude mjixture dissolved in ethyl
acetate which was washed with 5%citric acid (2X)

5 water GQ(X)(Mdmmdme(r%H nﬁiﬂtﬂl}&Q}DMﬂﬁzcﬂéﬂiﬂl}Hn@wpf@aﬁ-Z And(2-
concentrated. The residue was purified b

c REertet Sy digAyinplin-2r s ipirerigings! -garbexydety (O- gsl Qg gamol) and
“%Fyogﬂi t(‘lMél‘ to. 2%&-% Welif]: cgmbmed ina 1 4 dlox?ne/l_ﬁ/ateli Smxture

- (8- Fluoro-2-oxo-1, 2-di roqui nazol'i n- 3
L£6:0 2].0 mist Al thiskyascddal 28% ammonia in water (0.12 mL, 3.18 mmol)

and the reaction stirred at 80" C for 16 h. After cooling to room temperature, the

10  solvents were removed and the crude mixture dissolved in methylene chloride
which was washed with water (2X), brine (2X), dried over magnesium sulfate,
and concentrated. Column chromatography afforded 0.22 g (40%). Mass spec.:
541.4 (MH)*.

15 (R)-1-(1-(3,5-difluorobenzyl)-1H-imidazol-2-yl)-2-(2-(methox ymethyl)-7-

methyl-2H-indazol-5-yl)ethyl 4-(2-oxo-1,2-dihydroquinolin-3-yl)piperidine-1-

carboxylate
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W@ 20090%d55€cyano- 2- { 7- net hyl - | H i ndazol

5

10

15

5-yl}-I-{IHtetrazol -5-yl }ethyl)pi peridin-I-carboxam d
e HF N HN " N N=N A stirred solution of

- 5-yl } et hpt)/US2004/040721
4-(8-fl uoro-2-oxo-

1, 2- di hydr oqui nazol i n-3[ 4H] -yl ) pi peri di ne- 1- car boxam d
e (0.25 g, 0.5 mol) in tetrahydrofuran (6 nL) was
treated with azidotrinethyltin (0.16 g, 0.77 nmol).
The resul ting suspensi on was peated at reflux

overni ght. The sol vents wereorenoved. The crude
product was dissolved in hyl acetate, washed wth

water (2X), brine (2X), r‘,'oI/r ed over sodl um sul fate, and

chr omat ography to aff
mn, 519.10 (MH)+.
()-?err-Butyl-4-({5- (I-
ui nazol i n-3[ 4H] -

yl ) pi peri di ne-é€ L 1d0] 02- (7- met hyl - 1H-i ndazol - 5-
yl)ethyl)-1Htet 'i ,

yl }met hyl ) pi peri dige- 1-c oxylate HN- N and
()-terr-Butyl-4-({l5-(I-[4-(8-fluoro-2-oxo-I, 2-di hydroq
ui nazol i n-3[ 4H] - )fl ) pi peri di ne-

L car boxantafliads (A ib it RUR0!T- Botth ) SHONOPYE

etrazol - yl } e 3/ pi peri dine-1" -carboxylate To a
stDethglg- Q)pmql @ndlhy roquinolin-3-yl)piperidine-1-carboxylate (102 mg,

A e TG T L B

| pbtagdidraz&fboRraty (3€mBY3 D RY e Weidtondbined in dimethylformamide

(2.0 mL). After stirring at room temperature for 16 h, the reaction mixture was

, 2-di hydr oq

removed in vacuo and the residue purified by column chromatography to afford

72.0 mg (57 %). Mass spec.: 667.4 (MH)".

EXAMPLE 78
(R)-1-(1-(3,5-difluorobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-
yDethyl 4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate

HN—N
\ H
(o] N
N

O\n/N
F (o]
N" N
\—/

F

1-(1-(3,5-difluorobenzyl)- 1H-imidazol-2-yl)-2-(2-(methoxymethyl)-7-
methyl-2H-indazol-5-yl)ethyl 4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-
carboxylate (72.0 mg, 0.108 mmol) and acetyl chloride (0.18 mL) were combined
in methanol (2.0 mL) and heated at reflux for 1 h. After cooling to room

temperature, the solvents were removed in vacuo. Column chromatography
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carboxam de (50 ng, 0.1 mmol ) and f/t-butyl
4- (hydr oxynet hyl ) pi peri di ne-I carboxylate (22 ng, 0.1

wornes)psdsso dry tetrahydrofuran (3.0 nL) at 00C memUsmdeaior21

10

15

20

in one portion triphenyl phosphine (27.5 ng, 0.11 nmol)
foll owed by a dropw seaddition of

di et hyl azodi carboxylate (10 nL, 0.105 mmol). The
resulting mxture was stirred briefly at 00C and then

Srouted Uies TR, SR (TR Setnngls h b chipians

ch DG i _ ) )
ORI BSYPLIL B 7 52 A 37,5 (o 11D, 00
d AR Qi) BB i45-(81, 2H),- 3450 (i P, IS bs, 1HER6 Baxe00 (ho]4D,

- (7 net hyl - 1H- | -

ST KR T2 b 9.8 PrbRhy 47 B P 23 HO:
X WAL SpecVB23BRMEE: 44 m n, 716.17 (M) + and
tert-butyl-4-({5-(1-[4-(8-fluoro-2-oxo-1, 2-

di hydr oqui nazol i n-3[ 4H] -yl ) pi peri di ne-

1-carb ] -2-(7- l - 1Hi.ndazol - .

s ST AR 25t 205 M AR st At w5
xyl at e. MS:1-@R2=hidoptenyi) 1 H-#didaddi-2A MhdkiylcE¥AYREE 81
()-4-(8-Fluoro-2-oxo-1, 2-di hydroqui nazol i n-3(4H) -yl )-N
-(2-[7- met hyl - | Hi ndazol - \
5-yl]-1-[1-(piperidin-4-ylmethyl)-PHtetrazol-5-yl]eth
yl ) pi peridin-Icarboxam de HN- N/NEN tert-Buty\-4-(
{5-(1-[4-(8-fluoro-2-o0x0- 1, 2/,dPhydroqui nazolin-3[4H] -

yl ) pi peri di ne- 1- car boxam defN2- (7- et hyl - 1H i ndazol - 5-
yl)ethyl)-1Htetrazol - 1- I .
yl } et hyl ) pi peri di ne-| -cxyl ate (10 ng, 0.014 mmol)
was dissolved in a 1:1 xpare of trifluoroacetic acid
and net hyl ene chloride (1.|0 nﬁ) and stirred at

QLT Y
N:;P

tert-Butyl-1-(1H-imidazol-2-yl)-2-(7-methyl-2-[{ 2-

[trimethylsilyl]ethoxy }methyl]-2H-indazol-5-yl)ethylcarbamate (25 mg, 0.53
mmol), 1-fluoro-2-nitrobenzene (14 mg, 0.13 mmol), and potassium carbonate
(18.2 mg, 0.13 mmol) were combined in acetonitrile (1.0 mL) and heated via
microwave at 125°C for 30 h. The reaction was concentrated, dissolved in
methylene chloride, and washed with water (2X), brine (2X), dried over sodium
sulfate, and concentrated. Purification by column chromatography afforded 20.4

mg (65%) .
EXAMPLE 79

(£)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-(2-nitrophenyl)-1H-imidazol-2-
ylethyl)-4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide
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roomtenperature for 30 mn. The sol vent was renoved
under reduced pressure and the conpound dried in vacuo

wo 2005854356 0 afford 5.9 ng (68 %9 . 1H NVR ( CD3QELT/E8M04/040721

10

15

20

MHz) 6 1.20-1.48 (m 4H), 1.50-1.79 (m 5H) 2.24 (dd,

7=12.5, 8.6, IH), 2.50 (s, 3H), 2.57 (dd, 7=11.6,

11.3, IH), 3.18 (bs, 2H), 3.47 (s, IH, 4.01-4.40 (m

7H), 5.29(dd, 7=8.2, 7.9, IH), 6.90-7.15 (m 4H), 7.37
(s, IH), 7.98 (s, IH _§, 00 (s, IFD Mass spec:

616. 20( MH) +. EXAMPLE 82 '\

()-4-(8-Fluoro-2-0 < di hydro -3(4H)-yl)-N
-(2-[7-met hyl -1 Hi ndg

5-yl]-1-[2-(piperidi -yl met azol 5 ylleth

yl ) pi peri di n- Icarboxau'd@jHNN tert Butyl

{5-(1-[4-(8-fluo 2- OXP- 2- |hydrqu|nazoI|n 3[ 4H -

yl ) pi peri di ne- 1- !ox. '~15 2-(7-nmet hyl - 1H i ndazol -

yl)ethyl)-2Htetra zoIN 1IN

yl }met hyl ) pi peri diNog- ILtérboxyIate (5.5 ng, 0. 008
was _di ssolved in a trifluorgaceti

aci d3 mEPuBh & ([ rneihyide ((r%r&relas%t@yl@@yliethqxsamﬁﬂyl)&%mdazol -5-
mgnrf @fi(ﬁhnfogﬁ%%g&)em St gslez ggéthgﬁama&ate@@ 4%{%?“%\(%‘54 mmol)

S renoved reduce ssufe and t he conpound
dwag dissol vediouotriflwordacetia an:uﬂmbdrytbne cBlomgle (Egtusd (1:1,13-iVR

( > a8 gé)xged's %%fM_@%gn %)'g%r }]_'5&732 m&t \%gg @g‘?o(vﬁg 'égﬁscho lar@i the
4 1881ttt ?e'i;uc{e‘ﬁux‘ﬂlﬂ): aded ﬁlrélh'@h d é‘t%n ‘Eaﬁ@méf efchahpe ccﬁh‘ﬁm After
5.42 (dd, 7=8 g I H), % (m 3H, 7.12 (s,
| Mjashing gtg: c(oéumm mth sgveg@l \(oéumtpsH)f mnﬁ@golsgvg@esued amine was
(B EM fsio hsolamp it Mammegia i rstingl whiel o5

r epaceairati@cwas inhedistely dissolved in dimethylformamide (1.0 mL). The

mixture was cooled to 0°C and treated with carbonyl diimidazole (6.0 mg, 0.036
mmol, 1.1 equiv). The reaction was stirred for 5 min at 0°C, warmed to room
temperature, stirred for 10 min, treated with 3-(piperidin-4-yl)-3,4-
dihydroquinazolin-2(1H)-one (8.3 mg, 0.036 mmol, 1.1 equiv), and stirred at
room temperature overnight. The solvent was evaporated and the residue purified
by column chromatography to afford 4.0 mg (13%, 2 steps). 'H-NMR (CD:OD,
500 MHz) 6 1.50-1.78 (m, 5H), 2.50 (s, 3H), 2.70-2.95 (m, 2H), 3.90-4.35 (m,
4H), 4.40-4.60 (m, 1H), 5.50 (s, 1H), 6.71-7.88 (m, 11H), 7.70 (m, 1H), 7.95 (s,
1H), 8.26 (d, J=8.6, 1H). Mass spec.: 620.48 (MH)".

(x)-Methyl 2-(4-(8-fluoro-1,2-dihydro-2-oxoquinazolin-3(4H)-yl)piperidine-1-
carboxamido)-3-(7-methyl-1H-indazol-5-yl)propanoate

o L
UNJé

N~NH
i

ZI

MeO

o)
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Met hyl - 2-am no- 3- (7- net hyl -1 H i ndazol - 5-yl ) propanoat e
(4.8 g, 20.6 mmol ) and di-ferf-butyl dicarbonate (11.2

wW@200505650m0l ) were conmbined in a 1, 4- di oxaneP@EUSI004/040721

10

15

20

25

m xture (3:1, 108 nL). To this solution was added 10 N
sodi umhydroxide (35 nL) and the m xture stirred at
roomtenperature overnight. After renoving the
solvents, the crude m xture was diluted with water and

h h
oo PA S0 A, % BOUEEYD DB
CoBAGRh AtRdr fw 96,90 5@ hinfoR ] Qe iKHRATS 981k 0P was

ethyl acetate (3X). The or@gani cs were pool ed 't oget her,

washted wuhtdarlimymau(xﬁkque @r.2@&d . loaquiv)s dibe ueacsah fras et,lrra’nﬂ)r
0 .

333191%8& b e‘g_arhl%l %{ fg)?)gl’g gé}sgc;?atgre szl?‘re({() 10 m'\@lsgnds t?eeact:éd with 8-

1ﬂ{1§50(:§wdn§>d?o§ g gﬁhdﬁy gg{]‘%hizoﬁn(z Iﬁﬂﬁé’ 0.38 5, INfaRfdy:

Xopro anmat e n
27 T@e efixtuBuwaxstTadmoman) tedperatme ohginight- ThelsadvéntSvagl ) pr

cRrReef e fegdiooigds iRy BerbiGunthiioernodt ¢
¢ { ESIoBINT Ohid gdw{eél GIRRACIRG, sDONEHLYS 28BS On Lkh), 2.4

0]

was added to the reaction m xture
\A/&BHDJ%SZ gm,s’th); BO4 (mﬁﬂbé@j@m]@nmﬂ @1, 1H), 3.14 (dd,

e Org H S LR ik 38 Goth o ikr & Bl 2 b

rg&mmmﬁl}aﬁw@l %e:rlBI:sglPH) 4Tche(nli 3Pt k9N (WRI=6.1, 6.1, lH)
concentr at ed, redi ssol ved di chl or onet hane washe

WO (dak=5h3,(128) 6. %l(ddﬁiefﬂﬁ) 7 6ct-Petto 0 S8- (s%l(rmﬁH) 7. 28 (s,

PR B SRR SR SIEC. Ao T

(*)-2-(4-(8-Fluoro-2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-
carboxamido)-3-(7-methyl-1H-indazol-5-yl)propanoic acid
N-NH
/

A suspension of (+)-methyl 2-(4-(8-fluoro-1,2-dihydro-2-oxoquinazolin-
3(4H)-yl)piperidine-1-carboxamido)-3-(7-methyl-1H-indazol-5-yl)propanoate
(0.4 g, 0.79 mmol) in 1:1 tetrahydrofuran/methanol (30 mL) at room temperature
was treated with a solution of lithium hydroxide (83 mg, 2.5 equiv) in water (4
mL) and stirred at room temperature overnight. The solvents were evaporated
and the pH was adjusted to ca. 1 with 1 N hydrochloric acid. The resulting white
suspension was stored at 4°C overnight and the product was collected by
filtration, washed with a small amount of water, and dried in vacuo to afford 0.21

g (74 %) as a white powder. Mass spec.: 495.06 (MH)".

-152-



()-rer-Butyl -I-([Il,2,4]triazol o[ 4, 3-4a]
pyridine-3-yl)-2-(7-nmethyl -1 Hindazol - 5-

wWQ kgostobssbec ar bamaten | tert-Butyl PCT/US2004/040721

10
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20

| -{2-(pyridin-2-yl)hydrazinyl}-3-(7-nmethyl-IHindazol -
5-yl)- | -oxopropan-2-yl carbamate (70 ng, 0.17 mmol),
tri phenyl phosphine (54 ng, 0.2 mol ), and
trinEthyIsinI azide (25 nL, 0.19 mml) were conbi ned
[ tetrah drofuran (2.0 nL) at OC

%‘II%QSBWS T baoxylate (33 nL, 0.2 nmml) was added
t 0 (Jr)h?-(z[ €R0kbon-aivyHgRinalol - B(QHj phfe@i‘d’[hespl:é%bbﬁﬂudo) 3-

which was stirred at roomterrperature for 2

sol vents were reanré@tthlﬂal@d@ZOérﬁd’lim@P@D@cﬁéldn xt ure
purified by col umy chromatography to afford 45.2 ng
(71 %9 . Mass specy 393.04 (M—|)+ H

O-1-([1,2,4] Tri azotegé 3- a]
hyI-IH-|n zoI yl ) et hanam ne
2 r| zoI

pyri di ne-3-yl)-2- (
H| azoI

tert- ButyI-I-([I

5-yl)et hyI carbarrate (.2 rrg, 0.11 nmol) was dissol ved
in a trifluoroacetic asi d thyl ene chloride m xture
(1:1, 2 nL) and stl'?'QedCbnder nitrogen for 1 h. The
sol vemMyg@§ dcenmpyad (Myy*acuo and the resulting crude
m xture passed t hrough 'a strong cationi ¢ exchange
colum. After washi ng the colum with several volunes

of | bta I ne

Bt H R RS LRs  E Sr B e
af for deCbe&%d(lﬂ@r&ﬁmﬁfzolhhSM@l’]Lﬂﬁ)iﬁﬂ%cl-c%bﬁdhu\das

used wi thout purification. 1H NVR (CD30OD, 300 MHz) 6
2.41 (s, 3H), 3.50-3MN6B\(m 2H), 5,50 fbs, 2H), 6.63
(dd, 7=6.6, 6.2, 6295 (s, Q)N -7.20 (s, IH),
7.38 (s, IH, 7.71 7=9. 2, IH)N

H,.N~ 0

A stirred solution of 2-(4-{8-fluoro-2-oxo-1,2-dihydroquinazolin-3{4H]-
yl}piperidine-1-carboxamido)-3-(7-methyl-1H-indazol-5-yl)propanoic acid (0.30
g, 0.61 mmol) in dimethylformamide (10 mL) was cooled to 0°C and sequentially
treated with methylene chloride (5 mL), 7 N ammonia in methanol (0.18 mL, 2
equiv), N, N-diisopropylethylamine (0.27 mL, 2.5 equiv), and PyBop® (0.34 g,
0.73 mmol). The solution was stirred for 1.5 h and concentrated. The product
was purified by column chromatography to give 0.25 g (82%). Mass spec.:
494.08 (MH)".

(£)-N-(1-Cyano-2-{7-methyl-1H-indazol-5-yl }ethyl)-4-(8-fluoro-2-oxo-1,2-
dihydroquinazolin-3[4H]-yl)piperidine-1-carboxamide
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W@ 2008054550 ([ |,
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7.88 (d, 7=7.0, IH, 7.91 (s, IH. Mss spec: 293.02
(MH) +. EXAMPLE 83

2,4] Triazol o[ 4, 3-a] pyri di n- 3-yl ) PCF/ (132008040721
hyl -1 Hi ndazol - 5-

yl)ethyl)-4-(8-fluoro-2-oxo-1, 2-di hydroqui nazolin-3(4H
)-yl ) piperidine-Icarboxam de A stirred sol ution of
I-([I,2,4]triazo| o[ 4, 3-a]

pyridi ne-3-yl)-2-(7- netmyl | H indazol - § yl ) et hanam ne

(30 mg, 0.1 Mol ) i NG thylforrramde(lom_) at 00C
was treated with | diim .5 ng, 1.1
equi v). The reacti s stirred for n at 00C,

1

warmed to roomtenp tulje, @/re 0 0O mn, and
N, _N
-yTnf- ~4- di hydr oqui nazol i n-2(I H

treated with

8-fl uoro-3-(pi peridin-

)-one (26.0 ny, 1.1 eo1 ivla The mixture was then
stirred at roomtenpergture overnight. The sol vent was
evaporated and the residue purified by col um

chr omatosjiregdrsplution f Noflearngido1dg{ 1-6E Y- L HHoNMVRI-CaBMD,

( WRolfpfdn-5 v R B P inforhispigu i1

4kfirbofandide 40.4
. b%r807 O4e 40.25 i( o5 nhhl}d) u?pyaﬂilni(_e'!)j@ rngét O$C4V3asgtge:aléd)w1th

| H)
7 tr,qtglo(r@,aceucH)lnhyﬂrlvl@) ((( Bﬁ miLHp .0 equod. The mixtyre v@s;ﬂnrr(:@ for 30
Htll} Qnd glﬂ'?qchel:\{lhf?y the %881t1on o?e%c%ss( M_Phanol( )The SO nts were

I bbapmebaed)hncﬁthy lcpudd nfiR&@PEvIVeTh Ryl dcebat® Phigdamasdwashed
yl car bamat e2- éBenzyI oxycar bon (7-nmethyl -1 Hi ndazo

| “gthﬁ‘%? ﬁlft@% a8 (X ager (X p b@mg Q’g)g)y dpgghpyer sodium sulfate, and
e 8L S L

gg (000wR). I’MB$S)spe(an4]772042€MHD met hyl propan-1-am ne (74 ni,
0.62 nmol) were conbined in ethyl acetate (6.0

EXAMPLE 80
(+)-4-(8-Fluoro-2-oxo0-1,2-dihydroquinazolin-3[4H]-yl)-N-(2{7-methyl-1H-
indazol-5-yl}-1-{1H-tetrazol-5-yl}ethyl)piperidin-1-carboxamide

HN—N

A stirred solution of 4-N-(1-cyano-2-{7-methyl-1H-indazol-5-yl}ethyl)-
4-(8-fluoro-2-oxo-1,2-dihydroquinazolin-3[4H]-yl)piperidine-1-carboxamide
(0.25 g, 0.5 mmol) in tetrahydrofuran (6 mL) was treated with azidotrimethyltin
(0.16 g, 0.77 mmol). The resulting suspension was heated at reflux overnight.
The solvents were removed. The crude product was dissolved in ethyl acetate,

washed with water (2X), brine (2X), dried over sodium sulfate, and concentrated.
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m.). To this solution was added triethylam ne (0.24
m., 1.7 mmol) and the reaction mxture stirred at 40C

wo 2005854350 Aft er cooling to roomtenperature, tPEr/US2004/040721
m xture was diluted with ethyl acetate, washed with 5%
citric acid (2X), brine (2X), dried over sodium
sul fate, and concentrated to afford 0.21 g (88% . Mass
spec: 423.06 (MH)+. ()-Benzyl

5 R B R e Ao BBy e 019 & a5
33ﬁ§ ﬂpLhyM4hﬁ+5p¢§g?M}?;yl)-I-(neopentylanino)-loxopr

opan- 2-yl carbamate g, 0.402 mmol) in chloroform
(0.5 nL) was added to a m xture of phosphorus

oy B T Reoro, PRyt Ry B Mo T e

5 qnweaidufeel t@aboxamiido]-D&7-SRtNENEBindRE®- I-S@NALL 1 Hotetrazol-1-
vacuo. The crude m xture was di ssolved in acetonitrile

(2.0 nL) and treatléaetiybpipsodingrrasbaralatys ny, 3.0
equiv). Afterstirring thENanture at 40C overni ght,
the sol vents were renoved; and t he crudeHn1x ure
di ssol ved in net hyl ene :
water (2X), brine (2X),
concentrated. Columm chro =0
(40% 2 steps). 1H NVR (CGR3CW 0 ) d 0.82 (s, .
9H), 2.46 (s, 3H), 2.30-3. 3.69 (d, 7=14.3,
= 4. 98- 5. 13 (m 2H), 5.30 (m

IH), 3.93 (d, 7=14, N

IH), 6.02 (d, 7= 8|§§;1{;?\6 86 (s, IH, 7.25-7.35 (m
5H), 7.94 (s, %,y s sb'ee' 448.19 (M) +.
()-2-(7-Meth FLlndazoI 5-yl)-1-(l-neopentyl-IHtetr
azol-5-y|)et%aran1ne HN- N

and
(£)-tert-Butyl-4-({5-(1-[4-(8-fluoro-2-0x0-1,2-dihydroquinazolin-3[4H]-
10 ylpiperidine-1-carboxamido]-2-(7-methyl- 1H-indazol-5-yl)ethyl)-2H-tetrazol-1-

yl}methyl)piperidine-1-carboxylate

HN’N

""'LC%

To a stirred solution of 4-(8-fluoro-2-o0xo0-1,2-dihydroquinazolin-3[4H]-
ybD-N-(2{7-methyl-1H-indazol-5-yl }-1-{ 1H-tetrazol-5-yl }ethyl)piperidin-1-
15  carboxamide (50 mg, 0.1 mmol) and fert-butyl 4-(hydroxymethyl)piperidine-1-
carboxylate (22 mg, 0.1 mmol) in dry tetrahydrofuran (3.0 mL) at 0°C was added
in one portion triphenylphosphine (27.5 mg, 0.11 mmol) followed by a dropwise
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A solution of benzyl
2-(7-nmethyl -1 Hindazol -5-yl)-1-(l-neopentyl -l Ht etrazo

wWO0 28595564 hyl car bamate (70.0 ng, 0.156 mmol ) i PCT/US2004/040721

10

15

20
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nmet hanol (2.0 nmL.) was flushed with nitrogen, and
treated with palladium (10% on charcoal, 7.0 ng). The
flask was flushed with hydrogen and allowed to stir
under a bal | oon of hydrogen over ni ght . The reaction

aascphebfeniledtebp ehé' LG485 ) st e

( W8 irrdg %%%t???%m i AOneE) yesﬂﬁ%‘\%P %rﬁgﬁléera{urr Ajer

tab ﬂlatzlﬂsoﬁfeyﬂ W&t Bitloyed and the residue purified by column
4- (2-oxo-1, d|dero ui nazol i n-3(4H) - y(%glperldlne l-c

af e to REfREdNeR- bty - dd-d drBifhigrgsg-oxo-1
ZdIhg/de;?;ghﬁg%lad&]b qﬁﬁlﬂ%@y,@o&%{e}16%&%ﬂgﬁgﬁg&vh&@lﬂtﬂ.ﬁﬁ%-
dﬁrgd)ettyyl)‘ bﬁinamzdbl{yl}rﬁethjd)pipetri(ﬁﬁ)@lwafbokyla&t ;dSwWii k& 1.44

carb .dazole (11.0 .1 _equiy)

r 84811 )én”v@éﬁltaln F%%%’hﬁﬂ?’n [‘g@lf}B@o'%’f‘ﬁlg to room

t @[Hif@fcﬁ]hi—ﬂa@@hrﬁﬁMH]%q’)pﬁ 1di]tQ MfboRRtabl-2ad %tl’{yllllﬂ—mdazol—
3-(piperidin-4-yl)- hydr oqui nazol 1 n-2(|I

( $ylpthyd)-2H- tqtra@qhile}mélthxel)mpmdm@lwa@osyhater MS atR |=d04=ﬁ

t verni ght. The sol vent was evaporated and
?@@H&U@lgmrlfied by col um chromat ography to

afford 22.0 ng (64%. 1H NMR (CDS(I), 500 MHz) d 0.90
(s, 9H), 1.35-1.60 (m 4 2.53 (s, 3H), 2.71-2.85
(m 2H), 3.41-3.52 (m AMPIgE8Y 14 (m 5H), 4.24

(de aré&“Fﬁ.y !}'iloxo‘?‘;,g-’ﬁdiﬁgr’ohI;E:@g@:,._?é(?ﬁfmﬂ-ﬂ(29[7-Jn'é'lhyl-1H-

mdazol -5-yl]-1-[1-(piperidin-4-ylmethyl)-1H-tetrazol-5-yl]ethyl)piperidin-1-
carboxamide

HN—N

H
) OYN
N
H
NTU
o

N” N
\ /
HN N=N

tert-Butyl-4-({5-(1-[4-(8-fluoro-2-oxo0-1,2-dihydroquinazolin-3[4H]-
yDpiperidine-1-carboxamido]}-2-(7-methyl-1H-indazol-5-yl)ethyl)-1H-tetrazol-1-
yl}methyl)piperidine-1-carboxylate (10 mg, 0.014 mmol) was dissolved in a 1:1
mixture of trifluoroacetic acid and methylene chloride (1.0 mL) and stirred at
room temperature for 30 min. The solvent was removed under reduced pressure
and the compound dried in vacuo for 2 h to afford 5.9 mg (68 %). 'H-NMR
(CD;0D, 500 MHz) & 1.20-1.48 (m, 4H), 1.50-1.79 (m, 5H) 2.24 (dd, J=12.5,
8.6, 1H), 2.50 (s, 3H), 2.57 (dd, J=11.6, 11.3, 1H), 3.18 (bs, 2H), 3.47 (s, 1H),
4.01-4.40 (m, 7H), 5.29(dd, J=8.2, 7.9, 1H), 6.90-7.15 (m, 4H), 7.37 (s, 1H), 7.98
(s, 1H), 8.00 (s, 1H). Mass spec.: 616.20(MH)*.
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3H), 7.45 (s, IH), 7.88 (s, IH, 7.98 (s, IH). Mss
spec: 571.28 (WH)+. Met hyl

wQ@2qobemsyd oxycar bonyl )acryl ate CozNH CO2Me TorPer/Uban®040721

10
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20

dried three neck round bottom flask, was added net hyl
2- (benzyl oxycar bonyl ) - 3- hydr oxypr opanoate (129 g, 509
mmol ), anhydrous net hyl ene chloride (2 L), and
nmet hanesul fonyl chloride (49.3 nL, 636 mol ). The
m xture was cooled to - - * for 20 min while
stirring wth a nechaniiggigpﬂﬁsg . Triethylam ne (213
ML ()68 FITGRb 2- 9631, 3R g MYz Bn ST INN- (D7 - hRBHA-1H-
tenperature of the reaction m xture di'd not exceed "00C
( tindaz eh-ylil-d A 2epipremnislin-dryd metl)- VHHetrazalf S-yHethy hpipenidire- 1-
was exothermc). After the,additjon of triethylam ne,
the mixture was stirred ﬁ?bﬁﬁﬁ?qdﬁ' 30 nin, then the
cool ing bath was remgved and the m xtuge was stirred
at roomtenperature for¥1.5 h. jkt Iﬂanol (21 nmL) was
added to quench exgessy net hanesulony | oride. The
m xture was washed {p i
hydrogen sulfate to |
bi car bonat e/ brine (1:
met hyl ene chl oride solyution was dried over anhydrous
sodium sul fate. Afte }Jf%ation, the solvents were
renoved and the residue/was subjected to col um
chr omat ography on silic ang 1:9 ethyl
acet at e/ hexanes as eluent t ord the title conpound
as a colorless very viscous oil, which recrystalized
upon stexhBundrdat S (bdfa(3-Epeer-Zored,2-dib@irequinazd @-3[411-

0 i -
e N B s
2 W}m%y]jbiﬁ&idir&é?-bzg&@@lﬂ%.ﬁ NEOD08)maholh s Gissddd n a

136. 3, 133. 3, . 8, ) ) )
trifluoroacetic acid/methylene chloride mixture (1:1, 1.0 mL) and stirred at room

temperature for 30 min. The solvent was removed under reduced pressure and
the compound dried in vacuo for 2 h to afford 2.6 mg (53 %). 'H-NMR (CDsOD,
500 MHz) 6 1.27-1.77 (m, 9H), 2.27 (bs, 1H), 2.54 (s, 3H), 2.65 (s, 1H), 2.74-
2.95 (m, 4H), 4.06-4.25 (m, 4H), 4.87 (m, 1H), 4.52-4.62 (m, 2H), 5.42 (dd,
J=8.5,7.3, 1H), 6.90-7.03 (m, 3H), 7.12 (s, 1H), 7.36 (s, 1H), 7.96 (s, 1H). Mass
spec.: 616.20(MH)".

(x)-2-(tert-Butoxycarbonyl)-3-(7methyl-1H-indazol-5-yl)propanoic acid

HN-—N
\

N\([)I/O\K

Methyl-2-amino-3-(7-methyl-1H-indazol-5-yl)propanoate (4.8 g, 20.6

HO

mmol) and di-tert-butyl dicarbonate (11.2 g, 51.5 mmol) were combined in a 1,4-

dioxane/water mixture (3:1, 108 mL). To this solution was added 10 N sodium

N
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128.3, 128.1, 127.8, 65.9, 52.3. (Z2)-Methyl
3-(4-am no- 3, 5-di net hyl phenyl ) - 2- (benzyl oxycar bonyl ) ac

WO 200808655CO 2Me NHCbz A 2 L round bottom f | askpCTas2004/040721

10
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20

charged with 4-iodo-2, 6- dinethyl benzenam ne

hydrochl oride salt (55 g, 194 mmol ), nethyl 2-
(benzyl oxycar bonyl )acrylate (59.2 g, 252 muol),
tetrabutylannnniun1ch|oride (59 2 g, 213 nnDI)

pal | adi um %fcetate (4.34 ¢ %n
t awra afor mlaang %bezmzturﬁ étga%dsaé dowy t Rqr@Weo?"eFﬂlglito guter
f Perm&@n Ihe )solvé[llﬁg etg% Ehide ﬁg%ﬁa v%fié diluf %i %Rh f\&%épaﬁ extr%c(t)ed

suspens on an ssed ow O nit rogen or
miviith diethydtether £2% éTI(e]ah@emﬂs phaﬁgwmmlre)fuumclﬂﬁed tadaledl 2.0

APY e g shgcem LR 810 CHaceait ) Seele
ME3shU e WRSanids WE BHolb 8 FSpdier, avaRRgh Rith Gahe E??X))aﬂged over

washed twice with ?etrah drofuran (2 x 10
smdnantsglfmﬂeldrcenmeatedm@ afford 15es (lfe7ohalads spesl: ¥ad 10n
J ene chloride which was extracted with water

( ; "brine (2X), dried over sodium sulfate and
concentrated. Columm chromatography on silica ge
using 1:9 ethyl acetate/nethylene chloride _as el uent

af {rigedBuyk kn2-$Ryridin-2uiihyBragiy] - &« ¥ yrathyli Feindpeeim-yD-1-
t hanol (210 niL Af t
?Fltsgfiog, t he lofﬁﬁ‘$géﬁ§é§#g%b§#%% iceegold 1:1

met hanol / wat er m xture arth-thhen dri ed under high
vacuum over ni ght at rogm tlenperature to afford the
title conpound ( 58.0 g, as a light tan solid. NWR
shows a 2.7: 1 ratio of d E i somers which were not
separated. 1H NVR (DVSQd 6) d48 79 (s, 0.73H), 8.51

(s, 0.27 H), \H/K

2-(tert-Butoxycarbonyl)-3-(7-methyl-1H-indazol-5-yl)propanoic acid (0.1
g, 0.31 mmol) and iso-butyl chloroformate (49 uL, 0.37 mmol) were combined in
dry tetrahydrofuran (4.0 mL) at O°C. Triethylamine (0.13 mL, 0.93 mmol) was
added to the reaction mixture which was briefly stirred before addition of 2-
hydrazinopyridine dihydrochloride salt (58 mg, 0.31 mmol). The reaction
mixture was allowed to warm to room temperature overnight. The reaction was
concentrated, redissolved in dichloromethane, washed with water (2X), brine
(2X), dried over sodium sulfate, and concentrated. Column chromatography
afforded 70.0 mg (55%). Mass spec.: 411.07 (MH)".

(x)-tert-Butyl -1-([1,2,4]triazolo[4,3-a] pyridine-3-yl)-2-(7-methyl-1H-indazol-5-
yDethylcarbamate
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7.40 - 7.21 (m 8H), 5.24 (s, 2H), 5.13 (s, 1.46 H),
5.00 (s, 0.54 H), 3.68 (s, 2.2 H), 3.61 (s, 0.8 H),

137.2, 135.8, 130.9, 128.3, 127.7, 127.3, 120.3,
120.0, 119.4, 65.3, 51.7, 17.8. (R)-Methyl

3-(4-am no- 3, 5-di net hyl phenyl ) - 2- (benzyl oxycar bonyl ) pr
opanoate J L NHCbz H2N J (Z)- Met hyl

3- (4-am no- 3, 5- dlnethylphenMI) 2-

(benzyl oxycar bonyl ) acryl & ew(84.5 g, 239 nmol) was
wei ghed into a flane-djed Z L Parr shaker, foll owed
by the addition of meth e chloride (300 rpL) and
met hanol (300 nL). The bgftle was swirled to forma
i ght brown suspension, &gnd nhlqnsuspen3|on was
degassed by a fl ow of n|trﬁge2gf 0O mn. Foll ow ng
addition of (-)-1,2-bis((2 ?) -12] 5-

¢ cy%looctadlene)rhodlun(l)
tetrafl uoroborate ([(23_?,5 ﬂ) Et - DuPhosRh] BF 4) ( 2.11
g, 3.20 mol ), the botfTe was put onto a Parr

Hydr Og%lﬁBﬁigrl 14f2t@9n@mcy9 Rl%ﬁir&fin)ﬂ mg(wr}aetwyt HhyeHzep8R1)-

(60 psi) vacuum i'nal hydrogen pressure was

s étoxgprogan-gsilcagprinate é7051mg¢bh’é nmplmsplxgy pspdhingt (5# oegr0-2

f f
2R A biar R i eRuL, 2d8eBR NaE Comyra B
Sfé'tﬁéﬁ r§fu‘9ﬁ{? 4 BHYectca ﬁﬁe&?ﬁz&ﬁé&r%ﬁy&’@é(ﬁqﬁl @01 gchdip
flash” chromat ography on silica gel usi'ng et
awes addedrre theyeartionahixoire dzeaf(ord @)orasn sdletier wbwh wag stirred at
L LB s B TREVINAS Bt Vel e
7 m¥xtte, purifled b§-c3¥amn (?hrgﬁalbgiapﬁ{j&o afford 45.2 mg (71 %). Mass
spec.: 393.04 (MH)".

(2)-1-([1,2,4]Triazolo[4,3-a] pyridine-3-yl)-2-(7-methyl-1H-indazol-5-
yDethanamine

HN—N
\

NH,

)N
tert-Butyl-1-([1,2,4]triazolo[4,3-a] pyridine-3-yl)-2-(7-methyl-1H-
indazol-5-yl)ethylcarbamate (43.2 mg, 0.11 mmol) was dissolved in a
trifluoroacetic acid/methylene chloride mixture (1:1, 2 mL) and stirred under
nitrogen for 1 h. The solvent was removed in vacuo and the resulting crude
mixture passed through a strong cationic exchange column. After washing the

column with several volumes of methanol, the desired amine was obtained by

washing the column with 2M ammonia in methanol. Concentration afforded 33
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6.68 (s, 2H), 5.00 (s, 2H), 4.41 (s, 2H), 4.15 - 4.10
(m IH, 3.62 (s, 3H), 2.82 (dd, J = 13.7, 5.2 Hz,

wo B)05/0263586 (dd, J = 13.4, 9.8 Hz, IH), 2.04 (sSPCBHHS2004/040721
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13CNVR (DMBQMD 6) d 172.5, 155.9, 142.6, 136.9, 128.3,
128.2, 127.7, 127.5, 124.0, 120.4, 65.3, 56.1, 51.7,
35.9, 17.7. (R - Methyl

2- (benzyl oxycar bonyl ) -3-(7-net hyl -1 Hi ndazol - 5-yl ) prop
anoat e( R) - Met hyl ) . . . 1
3-“{841%&% ayﬁiegﬁﬂer%?m hishyygs-used pithoyt Risificatifonfd-NMR
pr a ; i i nt

FGEROET M 8 ol R B RS 0.6
f gkb.eyed, 1Y), 6198 (addi)t 7.0n0-7020 (spl e s 8((R, UD), L)71da,d/=9.2, 1H),
glaci al acetic acid (1120 m., 2.1 rml}l. The m xture was
necdAi -9 Rt TP 60 18Y- Mass gpecd 397 MbDt-orm a cl ear
sol uti on and potassi um acetate (103 g, 1.05 nol) was
added. To this white suspension, wo-anylnitrite (20.7
m., 154 mmol) was added EXAMRISIE83t room t enperature

and t esulti m x e, was,.Stir at ro .
r omiere e e Bafprobdal-BintFanvosal-orl7 Bredhitb Mpgaol s
L) yBéth Hdﬁ(%-ﬂﬁ&loLle1@ldiﬁﬁﬂﬁfqﬂin%ﬂhﬁ(@H)-S’l')pfpékid%e-1-
sodi um bi carbonate to neutralize acetic acid. The
m xture was extracted w carbaxamjdeur e of net hyl ene
chloride (2 L) and k;_Njke (1.5 L). Aftep separation,
t he aqueous | ayer wag extracted w tsh ngt hyl ene
chl oride (500 nli) 7 ! i ayers were
dri ed over sodium g Sol vents were
renoved to afford &S washed with
hexanes (2.0 L) and tol e 150 nL). The solid was
recrystallized fromac toﬁ]é (260 nL) and hexanes (700
m.). The resulting_slight ol oudy m xture was cooled to
roomtenperature gfo _y,,Nthen 00C for 1.5 h and -15C
for 1.5 h. The solhid /Wa® filtered and washed with
I ce-col d acetone/ hexanes (1:1, 200 nL) to afford,

A stirred solution of 1-([1,2,4]triazolo[4,3-a] pyridine-3-yl)-2-(7-methyl-

1H-indazol-5-yl)ethanamine (30 mg, 0.1 mmol) in dimethylformamide (1.0 mL)
at 0°C was treated with carbonyl diimidazole (17.5 mg, 1.1 equiv). The reaction
was stirred for 5 min at 0°C, warmed to room temperature, stirred for 10 min, and
treated with 8-fluoro-3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one (26.0
mg, 1.1 equiv). The mixture was then stirred at room temperature overnight. The
solvent was evaporated and the residue purified by column chromatography to
afford 30 mg (53%). 'H-NMR (CDsOD, 300 MHz) § 1.25-1.60 (m, 5H), 2.50 (s,
3H), 2.67-2.81 (m, 2H), 3.60 (s, 1H), 3.62 (s, 1H), 3.12-4.18 (m, 4H), 4.25-4.45
(m, 1H), 5.80 (dd, J=8.1, 8.1, 1H), 6.08-7.04 (m, 4H), 7.10 (s, 1H), 7.35-7.44 (s,
1H), 7.49 (s, 1H), 7.70 (m, 1H), 7.96 (s, 1H), 8.41 (d, J/=7.0, 1H). Mass spec.:
568.10 (MH)".

(x)-Benzyl 3-(7-methyl-1H-indazol-5-yl)-1-(neopentylamino)-1-oxopropan-2-

ylcarbamate

-160-



woeaBsmIsd ty (checked by a 20 m n anal yti cal

10
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20

after drying overnight under high vacuum the title
conpound as creany crystals (39. 1 g, 76%yield) wth
HRITZUS2009/040721
The ee was deternmned to be 99.8% (conditions:

Chiral pak AD colum, 4.6 x 250 mm 10 nm A = EtCH B
= 0. 05% DEA/ heptane; 858 @.0 nL/mn. for 55 mn. The
retention times for Rwas 44.6 mn and for S was 28.8

min). L1HNVR (DVSCd 6) d 13. % (s, IH, 7.99 (s, IH)),
7.83 (d, J = 8.2 Hz, |H) HN7X 1 (s, IH), 7.29 -7.27 (m
3H), 7.24 - 7.22 (m 3 (s, IH, 4.97 (s, 2H)

4.32 - 4.27 (m IH,
4.9 Hz, IH), 2.93 (dd,
(s, 3H); 13C NMR (DVSO-d
136.8, 133.4, 129.3, 128. 127. 4, 127.2,
122.7, 119.6, 117.6, 65.3, .8, 36.5,

16. 7. (R) - 2- (Benzyl oxycar nyloj - 3mst hyl -1 Hi ndazol -

5-yl ) propanoi c acid A}lggensi on (R) - net hyl

2- (benzyl oxycar bonyl) (7-met hyl -1 Hi ndazol -

5-yl ) propanoate (0.66 g, 1.71 mmol) in 1:1

tetr ahyetmﬁzgﬂmycmbhph)\ma(rﬁahm;)Hamdalzoleﬁnyt)prqpenmt acid (0.2
reated with a solution [t hium

ngn%%}amf% h(yﬂ%yh@wwazol@déi? e PRZ e kﬁ%ém%thylme

SQJnEEdg%bW?-e tyl &{l‘ggdlﬁ‘ﬁldé 92&90&198386 e 0@ mindD), a2, 2-

t he sol vénts evaporat ed. e resultant Tesidue was
didimttkyl pwiptiy- 1vanhiee (’(41;ﬂ)L,rﬂ_§2 amd)l)/\msre@dmbmwdn ethyt acetgned(6.0

S JerTr i SRR P atiest ey BRn Ok Ay hd TSR AT s
Calak 86 ﬁﬁxtb& sfuhlea Lk o @or :was hgdr BYolf @mdm ampEiuRf the

water, and dried in vacuo for several hours to give
OnBguEe Vasdjutcdvik ctiyybacetBs svaBbed Mﬁbl $% ¢imjc- Bech(2H), brine

(é)Z) rletli] Xver]sg!-illurr}lds%ﬁo le ancy (ltc)nc ntiAeeH 10 a%i%yc{ bgll g (§8%). Mass
spec.: 423.06 (MH)".

H. 3.10 (dd, J = 13.7,
10.7 Hz, |H), 2.48
.4,

155.9, 139.2,

(x)-Benzyl 2-(7-methyl-1H-indazol-5-yl)-1-(1-neopentyl- 1 H-tetrazol-5-
yDethylcarbamate

HN—N
\

A solution of benzyl 3-(7-methyl-1H-indazol-5-yl)-1-(neopentylamino)-1-
oxopropan-2-ylcarbamate (0.17 g, 0.402 mmol) in chloroform (0.5 mL) was
added to a mixture of phosphorus pentachloride (0.17 g, 0.802 mmol) and
quinoline (0.2 mL) in chloroform (1.0 mL). After stirring at room temperature
for 2 h, the solvents were removed in vacuo. The crude mixture was dissolved in

acetonitrile (2.0 mL) and treated with sodium azide (78 mg, 3.0 equiv). After
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yl met hyl am no) propan- 2-yl car bamat e 2- (Benzyl oxycar bon
yl)-3-(7 -methyl- | Hindazol -5-yl)propanoic (0.47 g,

wa2@2/0s500 ), hydr oxybenzotriazole (0.2 g, 1.46PemDE3004/040721

10
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20

| - (3-di net hyl am nopropyl)-3-ethyl carbodiimde
hydrochl oride (0.28 g, 1.46 mmol ), and 2- picolyl

amne (0.56 nL, 1.46 mmol) were conbi ned in ethyl
acetate (10.0 nL). To this solution was added
tri.ethylamne (0.56 ni, 4. 0 nmo and the

- S SHTR e 40 G Panigg %@L‘)&?m 2Vope Femaved 2pdBeichyle
t %i%ﬁ%i&s%ﬁé%ﬁﬁ%&l?yleﬂeﬂﬁﬂcﬁﬁ@v%& was wdiedtviaith Whith(2X),
ethyl acetate, washed with 5%citric acid (2X), brine
( Bripe ()i ddederear ssdidinuwifatel drak encenttitasio {Gdwmnnat ed t o

* EhRiatssohy hforded 73 g oA Siept)! HINMIED.0D, 500 MH2) 5
| ol 51822 ks 318)] Py63Ue s 2H))3.69 (d, 'Ji“?zi.B)/iH* Bro3ndazo

| -5- y1)ethyl carbamate To a 'sol'ution of benzy

3JEVA Bty #.9B . 1 hezB1); 5-391(ns LHD02 (df y8.9.diHh); 886 (s, 1H),

y t m rqpan-2- yl car bamat 7 , 0.17 mol)
i k%gyéf%’r#@ 2@%&%2@6( %YI%SS ﬁﬂﬁc%g‘lgég/gg};phosphor us
oxychloride (78 nmL, 0.85 nmol) and pyridine (0.25 i,
0.85 mml ). The reaction m xture was heated at reflux
f of2)12+!- ldd-inslag@lonyb dnid ercapentyl- LHretrazoheehethanaine
The resulting residue was pgyf.iygioned between et hyl
acetate and saturated sodi um;bi garbonate. The organic
| ayer was separated, wash ' water (2X), brine
(2X), dried over sodium sul p, and concentrated to
afford 22 ng (30 %9 . 1HN CD3CD, 300 MHz) d 2.42
(s, 3H, 3.44 (s, IH), 3.46 NH)) . 4.82-5.08 (m
2H), 5.46 (m IH, 6.50 (m 7.99 (d, 7=6.2, IH).

Mass spec: 426. 20 (M—I)+?/\N W

S
N=N

A solution of benzyl 2-(7-methyl-1H-indazol-5-yl)-1-(1-neopentyl-1H-
tetrazol-5-yl)ethylcarbamate (70.0 mg, 0.156 mmol) in methanol (2.0 mL) was
flushed with nitrogen, and treated with palladium (10% on charcoal, 7.0 mg).
The flask was flushed with hydrogen and allowed to stir under a balloon of
hydrogen overnight. The reaction was flushed with nitrogen, filtered through
celite, and concentrated. Column chromatography gave 48.0 mg (quant.). Mass
spec.: 314.17 (MH)".

EXAMPLE 84

(x)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-neopentyl-1H-tetrazol-5-yl)ethyl)-
4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

-162-



(R-I-(HImdazo[l,5-a]pyridin-3-yl)-2-(7-nmethyl-IHin
dazol - 5-yl ) et hanam neHN- N Benzyl

wo 2qosr05as5a@azol | , 5- a] pyri di n-3-yl)-2-(7-nmet hyl -PCT/US2004/040721
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| Hindazol -5- yl)ethylcarbamate (50 ng, 0.1 1 mol)
was di ssolved in nethylene chloride (1.0 nmL) and
cooled to OC. lodotrinethylsilane (67 nL, 4.0 equivV)
was added and the reaction mxture allowed to warmto
roomtenperature. Aft tirring for 1 h,
triethylam ne (57 nL, ;3.9 equiv) was4 added to the
reaction mxture and-S&ifring cotgnlredkor 30 mn.
The reaction was di @0 w th nmethyle Ioride,
washed with water (2X¢~ brine”( dr red over sodi um
sul fate, and concentrated]topaff rd 26.0 my (66%
whi ch was used wi t hout urTﬂﬁ cdtion. Mass spec: 292.3
(MH) +. EXAMPLE 85 o
(R-iV-(I-(HIm zo[N,5$h]pyridin-3-y|)-2-(7-nethy|-
H i ndazol - 5-yl ) et hyl ) -N=N
4- (2- 0%0-,1 dr i peridi
ar boxa% Sélrreélﬁ-()l'ﬂ%g()?? l{? g %0 utlrlgdgl:p’ 16 'yl))pl Hhedpentyl- IS
I te(tﬁdzom gigzmblharﬁinalmm mgl 0.08 'n)(rh()b #r difnetifdyhaikdiendazal.)
5-yl) et hanam ne (38.0 0

dah%was Geatethvilh c@o@ylr@pnéaz'o@o@l \F)dﬁz?%,tlr bawu) viFherreaction

b d 1.1

" Hag o Gae P ¥iipied hombic Bt kst b 10 e
t gemed atiwaeeplﬁéridﬁrr agrn‘ 94- dll%/d%dhméﬁﬂnh(ﬁ@t&d: tohng, 1.1
3- (pi peridin-4-yl) -dlhydrqu|nazoI|n 2(1
( 2quig). nghe r].lleuréq‘ms\sylrreclrhteroerm)&@mp@ramgomrmghte ImSOh@@rrwas

E%%?a%cg%ned Ry ?ersndu% d)‘ﬁgfle hgy Colu ctrhg\)r’r\lﬁ;’iic'tgéx%ggia} sz?orﬁl Qg 0 mg
atM%)d IEBNMRTKID@I% soolMHzNMB 9(0@85@&3 13801604, 4H) 2.53 (s,
1.35-1.60 (m 72- 2.86 (m 2H),
33HA-R758. S%rﬁn 2H)..3. 441 1@2(@,1; 2121%03 9844 1% (pedtl), ﬂ—%s(doJ-M 3,

13ud,4 34 0m, ﬂ{)§8?77 (d, J=7.9, 1H), 6.94 (dd, J=7.6, 7.3, 1H), 7.06-7.17 (m,
3H), 7.45 (s, 1H), 7.88 (s, 1H), 7.98 (s, 1H). Mass spec.: 571.28 (MH)".

Methyl 2-(benzyloxycarbonyl)acrylate

A

CbzNH™ ~CO2Me

To a flame dried three neck round bottom flask, was added methyl 2-
(benzyloxycarbonyl)-3-hydroxypropanoate (129 g, 509 mmol), anhydrous
methylene chloride (2 L), and methanesulfonyl chloride (49.3 mL, 636 mmol).
The mixture was cooled to -15°C — 20°C for 20 min while stirring with a
mechanical stirrer. Triethylamine (213 mL, 1527 mmol) was added dropwise
ensuring the inner temperature of the reaction mixture did not exceed 0°C (the
addition of the first equivalent of triethylamine was exothermic). After the
addition of triethylamine, the mixture was stirred at 0°C for 30 min, then the
cooling bath was removed and the mixture was stirred at room temperature for

1.5 h. Methanol (21 mL) was added to quench excess methanesulfonyl chloride.
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w@206/06650 | H), 8.13 (d, 7=7.3, I H. Mss spec: PEHOSBB4/040721
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4.42 (m IH), 5.72 (dd, 7=7.6, 7.3, IH), 7.01 (s, IH),
7.10-7.20 (m 2H), 7.42 (s, IH), 7.50 (d, 7=9.5, IH),

(M) +. ()-fezt-Butyl

| - (4-brono-| Himdazol -2-yl)-2-(7-nethyl -
((2(trinmethylsilyl)ethoxy)nethyl)-2Hindazol -5-yl)ethy
| carbamate and ()-tert- Butyl

1- 5-dib L Hkni d
?ﬁ*? AR LT s RS O S don Aot ok Rn e
gﬁtSGth\en |sat"%d‘iﬁr?( bloaﬁ%nat!:/t)hn@( N2B \%’Iume) and brine. The
fer BUt y -(IHimdazol -2-yl)-2-(7-nethyl-2-[{2-
[ mqthyéfmwhmridylspl@nhm 3 deedh wqraahydm@ﬁeﬁpdluns sylfafet Aitelc a

" BRGS0 s st e B od el AR VR Sub i dE W UIERS

Nchrog sy Unilie gePdsife 179, etidyl Léetmkiar@@ ds ¢l0ent to afford
m xture allowed to stir at -78C for 30 mn. After

witierfitieromponnd s 4 entpdesatvaneviseons od ovlhieh recpsializeshgpen

a e i f| h

o PedabiE oL SRRSO BUIIL RE Y -FEC TR 1 SRR TRINAE
2 N3 -4 %896 t |, 3y by gRiRatEy 7 UPH tsaf;ot by k.10
51()4 bro(rgm IH-|(sm d?'azol 2-yl )( g G)ﬁ ) (sPHLY

(s, 2H), 3.71 (s, 3H); *C-NMR (DMSO- d6)81637 1535 1363 133.3, 128.8,

128.3, 128.1, 127.8, 65.9, 52.3.

(Z)-Methyl 3-(4-amino-3,5-dimethylphenyl)-2-(benzyloxycarbonyl)acrylate
- C0:Me

HN NHCbz

A 2 L round bottom flask, was charged with 4-iodo-2,6-
dimethylbenzenamine hydrochloride salt (55 g, 194 mmol), methyl 2-
(benzyloxycarbonyl)acrylate (59.2 g, 252 mmol), tetrabutylammonium chloride
(59.2 g, 213 mmol), palladium acetate (4.34 g, 19.4 mmol), and tetrahydrofuran
(1.2 L, degassed by a flow of nitrogen for 30 min). The mixture was stirred to
form a suspension and degassed by a flow of nitrogen for 30 min. Triethylamine
(110 mL, 789 mmol) was then added and the resulting mixture was heated at
reflux for 3h. After cooling to room temperature, the reaction mixture was
filtered through a pad of celite and washed twice with tetrahydrofuran (2 x 100
mL). The solvents were removed and the residue was dissolved in methylene
chloride which was extracted with water (3X), brine (2X), dried over sodium
sulfate and concentrated. Column chromatography on silica gel using 1:9 ethyl
acetate/methylene chloride as eluent afforded a tan solid, which was recrystalized
from methanol (210 mL) and water (100 mL). After filtration, the solid was
washed with ice cold 1:1 methanol/water mixture and then dried under high

vacuum overnight at room temperature to afford the title compound ( 58.0 g,
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((2(trimethylsilyl)ethoxy)nethyl)-2Hindazol -5-yl)ethy
| carbamate: 1 HNVR (CDC 3, 300 MHz) d -0.10 (s, 9H),

wW@286/08:580 (m 2H), 1.33 (s, 9H), 2.51 (s, 3H)PGr/B82004040721
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2H), 4.79-4.93 (m IH), 5.67 (s, 2H), 6.80 (m 2H),
7.18 (s, IH), 7.94 (s, IH. Mss spec: 551.99 (IH) +.
tert-Butyl |-(4,5-dibrono-IHimdazol-2-yl)-2-

(7 rrethyl 2-((2-(trinmethylsilyl)ethoxy)nethyl)-2H i nda

é?ﬁ @g 15{]") %rll g'ﬂggal\gﬁliews al\il\%é g‘%téc!c(')% 3(9 g IW%%WhICh
S 0l PN ORG990 0 AR ETYs i

| F)40 -77. 912(r(158HJ 524 Meats), sneazs 1643301.{55 (IOI\(H)(}S4 EWM&& 8@
(%7V— ;) Brormll—l-lm13 1\\//15) gl-lH—ind
1 3.61 (8, Pty 2054, 6H); CNMR D Od6)81660 154.7, 146.9,

(393014 €-(dh By 50947} B; Pt Iob) pig%rdsd;, 3877 1981

boxai y

1 (4 br ono- 1H-i m dazol - 2- yI) 2-(7-methyl -
trlmsthyIsHy ethox t hyl).- 2H-|ndazol 5-yl)ethy

Gach %‘9' IpReBYY-2nibenzrlayspbenylyRiopanoate

m ni mum am)unt of et hy chllet reated with

hydrochloric acid (4 N iJ oxahe, 10m_) (1.0 n).

The m xture was sti rreg er nNHgegen for 3 days.

After renoval of the' nts, the crude m xture was

treated with diethyl ether to give a precipitate which

was fi (ZeMethyl THe-andsaBiS-digesinlphednyid2- di ssol ved in

RSB ki 2aB oG vy ks S o o Giea
eqyi parr aRMeNOiweAWY BPYARTSY bﬁ%ﬂﬂ?leﬁg éhlgna’et@o@ nQL) and

equiv). The'reaction was stirred for m n at
warethedol GO0 odnh (ldwbettletwasswided torfecmfadrghtlbromnrsusmellon

treated with. 3- : . .

( 6?‘2@?% ToReTaLoD yas slegaspd Dy p Oqt AU EPgeR-fo s nEe vy g

mMgddifo®88¢-)-1,21bi MR, 5R)-2,5-
diethylphospholano)bezene(cyclooctadiene)rhodium(I) tetrafluoroborate
([(2R,5R)-Et-DuPhosRh]BF,) ( 2.11 g, 3.20 mmol), the bottle was put onto a Parr

Hydrogenator. After 5 cycles of purging with hydrogen (60 psi) and vacuum, the
final hydrogen pressure was set at 65 psi and the suspension was agitated at room
temperature for 16h (after 3 h, the suspension became a clear solution), and the
reaction was complete. Solvents were removed and the residue was subjected to
flash chromatography on silica gel using ethyl acetate/methylene chloride (1:9) as
the eluent to afford the title compound as a very light tan solid (82.9 g, 98%
yield). '"H-NMR (DMSO-ds) § 7.70 (d, J = 7.9 Hz, 1H), 7.37 — 7.28 (m, 5H),
6.68 (s, 2H), 5.00 (s, 2H), 4.41 (s, 2H), 4.15 - 4.10 (m, 1H), 3.62 (s, 3H), 2.82
(dd, J = 13.7, 5.2 Hz, 1H), 2.65 (dd, J = 13.4, 9.8 Hz, 1H), 2.04 (s, 6H); '°C-
NMR (DMSO-dg) 6 172.5, 155.9, 142.6, 136.9, 128.3, 128.2, 127.7, 127.5, 124.0,
120.4, 65.3, 56.1, 51.7, 35.9, 17.7.

(R)-Methyl 2-(benzyloxycarbonyl)-3-(7-methyl-1H-indazol-5-yl)propanoate
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The m xture was stirred at room tenperature overnight.
The sol vent was evaporated and the residue purified by
( 36% P@T/US2004/040721
steps). 1H NWR (CD30OD, 500 MHz) d 1.50-1.71 (m 4H),
2.55 (s, 3H),2.74-2.93 (m 2H), 3.16-3.25 (m 2H),
4.03-4.20 (m 4H), 4.78 (m IH), 5.12-5.19 (m I|H),
6.63 (d, 7=7.9, IH), 6.94 (d, 7=7.9, IH), 6.94-7.00
(m 2H), 7.04 (s, IH, 7.12 (s, Iic;g 712(d 7=7. 3,
U6 (s, 1H), 7.99

IH), 7.16 (dd, J= 7.6/
M-I)ﬁchslmIarIy prepared

(s, IH. Mass spec:
()-iV-(lI-(4,5-D brono- IH-|mdazoI 2-yl)-2-(7-methyl-IH

EXAMPLE 87
-indaz ?z/rexﬁlgt Ydnliho-3,5-dimethylphenyl)-2- ] bonyl
1 (522 3Ry reghoh 3t @lnkino. 3.5 dimethyiphenyl)-2-(henzyloxycarbonyl)

arpmpaamtd (=5(ED g,lHOMNﬁioommlgt&(donmﬂamb -drig®s 1. th@e agk

4Egdndi30§t§m(1if*sk3@10wgd %g thoezafg tqﬁhof é;%ﬁeé‘ﬁf@%()oanﬁﬂm(fm

| Wetlc@cﬁizngd%L , DA7mPl). 7Fh§ mikfdke wés Qécl(aﬁicall sirrdd dt4t fcﬁi 10
7=7.3 7.16 (dd, 7=7.9, 7.3, 7. (s, |

8 npo tq form) gyleargpkigsion 9@@ potgsiurg acqtmp(%3 £)1-Q%mpl) Bmzb;arlded
%;g)#%l{s ﬁx;/l’ﬁt_e%hgdeHgog,b?ﬁé%kl mt"i_?nep {Z%W)mﬂ_li 5%%)0&1%2@)6' () 2-
Zﬁ(cl(pawéetbitirmh h@thpdrht)dfe) ﬁﬁihﬂé(;é)sﬂlﬂh@ Yﬂl)imQé‘bvhmd&del atPogrh ) e
t hyl car bamat e

| BT ot £ oS GMaled oy RIS bonolL B s adsied olipwer) by

cgrefu(l %ddlthl’l of solid sodium bicarbonate to neutralize acetic acid. The

mixture was extracted with a mixture of methylene chloride (2 L) and brine (1.5
L). After separation, the aqueous layer was extracted with methylene chloride
(500 mL). The combined organic layers were dried over sodium sulfate and
filtered. Solvents were removed to afford a tan solid, which was washed with
hexanes (2.0 L) and tolune (150 mL). The solid was recrystallized from acetone
(260 mL) and hexanes (700 mL). The resulting slight cloudy mixture was cooled
to room temperature slowly, then 0°C for 1.5 h and -15°C for 1.5 h. The solid
was filtered and washed with ice-cold acetone/hexanes (1:1, 200 mL) to afford,
after drying overnight under high vacuum, the title compound as creamy crystals
(39.1 g, 76% yield) with >98% purity (checked by a 20 min analytical HPLC
run). The ee was determined to be 99.8% (conditions: Chiralpak AD column, 4.6
x 250 mm, 10 um; A = EtOH, B = 0.05% DEA/heptane; 85%B @1.0 mL/min.
for 55 min. The retention times for R was 44.6 min and for S was 28.8 min). 'H-
NMR (DMSO-dg) & 13.1 (s, 1H), 7.99 (s, 1H), 7.83 (d, ] = 8.2 Hz, 1H), 7.41 (s,
1H), 7.29 -7.27 (m, 3H), 7.24 - 7.22 (m, 2H), 7.03 (s, 1H), 4.97 (s, 2H), 4.32 —
4.27 (m, 1H), 3.63 (s, 3H), 3.10 (dd, J = 13.7, 4.9 Hz, 1H), 2.93 (dd, ] = 134,
10.7 Hz, 1H), 2.48 (s, 3H); *C-NMR (DMSO-dg) § 172.4, 155.9, 139.2, 136.8,
133.4,129.3,128.2, 127.6, 127.4, 127.2, 122.7, 119.6, 117.6, 65.3, 56.0, 51.8,
36.5, 16.7.
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(trinmethylsilyl)ethoxy)nethyl)-2Hindazol -5-yl)ethyl ca
rbamate (72.0 ng, 0.12 mmol) was dissolved in

woreaoipbase chl oride (3.0 nml) and cool ed to - 78ECT/US2004/040721

10

15

20

this was addedTV- bronosuccininmde (18.3 ng, 0.1 nmol)
and the mxture allowed to stir at -78C for 30 mn.
After warm ng to roomtenperature, the solvent was
renmoved and the residue purified by colum

chro a ffar NVR CD3
S00° W7 BeE arepdong - anelby {f inshpor's Vagropatoroige
2.44 (s, 3H), 3.15-3.25 (@nlH, 3.57-3.66 (m 2H,

4.80-5.09 (m 2H), 6.26 ()m W2H), 6.47-6.66 (m 2H),
7.12 (s, IH), 7.20 (s, 7.91 (s, IH. Mass spec:
678.3 (MH) +. EXAVPLE 88
()-LA-(l-(1-(3,5-Difluor eng'yl) 5-brono-| Himdazol -2
-yl )-2-(7-nmet hyl - 2H ndazal: N

5-yl)ethyl)-4-(2-o0xo0-1, 2-di hy oq i nazol i n-3(4H) -yl ) pi

peri di ne-| car boxam det er %
[ -(I-(3,5- dlfluorobenzyll-go 5-bro @ i m dazol - 2-yl) - 2-

(7-

met hyl r| th I el ho I ol
e ) TR LRSS gt e
dirgiaodvEdll)propghoateD66E, 4170 ol fin etlhydrakg@ﬁtfaiaazmanﬁml (60
treated with hydrochloric acid (4 N in dioxane

r i) at g fempelatEe s t@t“iefl Matd aﬁ?aéwmﬂfﬂmgwxd&m@e
d VA
CRpALUERUATRTS oy S A0 UBTS RSORIR
V\tuou:rhtewqxera‘tmfctfmr Eh and' the sob/snlﬂstewam)ra;tedi i Theveesultking sasidne dvas

in. thyl forpamide (1.0 , ,c00l| e Q

 fudted i P Bt e arlibies F2 270l fiy ot 38 Srmeblori
Lackd €GHL Yesu R wNite NdJe3 Q85 RRY Lt%léfjayit AP RGerhidht. 7Tﬁrelg>ro§uct

equiv). The reaction was stirre m n “at

wanemild:@dro(y(fdtratec»m erashadrbey, a snall aredurft «mf wh@rnand, drigd dn

t {)c?c%to%or several gours to give 0.58 g (96%). Mass spec.: 354.30 (MH)".

(R)-Benzyl 3-(7-methyl-1H-indazol-5-yl)-1-oxo-1-(pyridin-2-
ylmethylamino)propan-2-ylcarbamate

HN—N
\

%

2-(Benzyloxycarbonyl)-3-(7-methyl-1H-indazol-5-yl)propanoic (0.47 g,

N
l AN
=

1.32 mmol), hydroxybenzotriazole (0.2 g, 1.46 mmol), 1-(3-dimethyl
aminopropyl)-3-ethyl carbodiimide hydrochloride (0.28 g, 1.46 mmol), and 2-
picolyl amine (0.56 mL, 1.46 mmol) were combined in ethyl acetate (10.0 mL).
To this solution was added triethylamine (0.56 mL, 4.0 mmol) and the reaction
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(pi peridin-4-yl)-3, 4-di hydroqui nazol i n-2(1 H)-one (5.8

mg, 0.025, 1.1 equiv). The m xture was stirred at room
wao eqopesaEtur e overni ght. The sol vent was evaporBCEUSHNH040721

the residue purified by col umm chronmat ography to

afford 7.5 ng (52% 2 steps). 1H NVR (CD30OD, 500 MHz)

d 1.40-1.58 (m 4H), 2.42 (s, 3H), 2.61-2.72 (m 2H),

314324(m 2H) 392406(m 2H) 415(s 2H)

4.25-4.38 ED 10-5 2H), 5.42

6ng)2tu{esstm|ep1)at 4 ( jgr gg Af;q; co«@mglto GOOFB tmergp.;)e tb@ rggdue

( afas Higted gm%%ttgrl gget{ltg‘,o\gés?z? M{Bh% g“lff%é“?bggﬁ{mg (2%8, dried

10Qék-snémlhy§1ﬂﬂltd- arl‘d ctazedtra?edyto)afdrd F.42wgt(A9%).2MakLspec.: 444.4
(trinethyl silyl)ethoxy)nethyl)-2Hindazol -5-yl)ethyl ca
te\ 1 Si- SW "NH

5 tert-Butyl-3-(7-nmethyl-2-[{2-[trinethylsilyl]ethoxy
}et hyl ] - 2H i ndazol - 5-yl)-1-oxopropan-2-yl car bamat e
( 0. 14R)gBeitry3 2-(hirmnlijazabldSaymrymdire 3-gl el i de thyd-0 Hoindhzol-5-
0.64 mmol, 2.0 equiv) d in a dioxane/ water
mxture (6:1, 4 nl). T\A%Fﬁp'g aggg??agedded 28% ammoni a in
water (37.0 nL, 0.97 m*ro,h,)/mnd the reaction was
allowed to stir at 80 h. After cooling to room
tenperature, the solve re renoved and the crude
m xture dissolved in ene chl oride which was
washed with water (2X), Qring (2X), dried over
magnesi um sul fate, and c [ d. Col umm
chr omat ogr aphy afforded 65/0 ‘aneg( 29 . Mass

To a solution of benzyl 3-(7-methyl-1H-indazol-5-yl)-1-oxo-1-(pyridin-2-

=

10  ylmethylamino)propan-2-ylcarbamate (75 mg, 0.17 mmol) in 1,2-dichloroethane
(1.5 mL) was added phosphorus oxychloride (78 uL, 0.85 mmol) and pyridine
(0.25 mL, 0.85 mmol). The reaction mixture was heated at reflux for 1 h, cooled
to room temperature, and concentrated. The resulting residue was partitioned
between ethyl acetate and saturated sodium bicarbonate. The organic layer was

15  separated, washed with water (2X), brine (2X), dried over sodium sulfate, and
concentrated to afford 22 mg (30 %) . "H-NMR (CD;0D, 300 MHz) 6 2.42 (s,
3H), 3.44 (s, 1H), 3.46 (s, 1H), 4.82-5.08 (m, 2H), 5.46 (m, 1H), 6.50 (m, 1H),
7.99 (4, J=6.2, 1H). Mass spec.: 426.20 (MH)".

20 (R)-1-(H-Imidazo[1,5-a]pyridin-3-yl)-2-(7-methyl-1H-indazol-5-yl)ethanamine

-168-



Woredospses26
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20

spec: 486.30 (M)+. ()-tert-Butyl
[ -(I-(3-fluorobenzyl)-4-nmethyl-1Himdazol-2-yl)-2-(7-

((2-(trimethylsilyl)ethoxy)nmethyl)-2Hindazol -5-yl)eth
yl carbamate \ | Si® N- Ntert-Butyl
1- (4-nethyl - 1H i m dazol - 2-yl)-2-(7- et hyl - 2- (( 2-
(trimethylsilyl)ethoxy)nmethyl)-2Hindazol -5-yl)ethyl ca
rbamate (38.4 ng, 0.079 mmol),\3-fluoro benzyl brom de
(10.8 nL, 0.083 nmmol, 1.05 uhVv), and potassium
carbonate (22.0 ng, 0.16 were conbined in
di met hyl f ormam de (1.0 ni) ter stirring at room
tenperature for 16 h, the s§fvents were renoved and
the residue purified by col @iy omat ogr aphy to
afford 31.0 nmg (64 % . 1H NVRY(CD3OD, 300 MHz) d -0.02
(s, 9H), 0.87-0.98 (m 2H), 1431 (s, 9H), 2.23 (s,
3H), 2.47 (s, 3H), 3.08-3/18 (M 2H), 3.56-3.71 (m
2H), 4.89-5.13 (m 3H), 5.7 , IH), 6.83-7.14 (m
2H, 7.21 (s, IH, 8.20 (s, IH. Mss spec: 594.47
(VH) +. HEXAN/FIL(EI 8fidazo[1,5-a]pyridin-3-yl)-2-(7-methyl-1H- mdazol 5-
() -2~V l( (1-(3-Fl uorobenzyl)-4-nmethyl -1 Himdazo| -
) y@et(hy Cﬁ{b(aﬁwe R 71d) mmiol) was dissolved in methylene chlonde (1 0
n
o |))c?% 'EX{nIg% § é %%%S th{r?etrgh%%ﬁé FB"ML OLY o3 Daa¥h WA the
| tédcti OB iix iy loesd Yo wadm netdoy tehi‘plretdﬂilrdamﬂlef Rirying fer- ( -

t hyl -
rzr?r(if(t%z{ylemmerfé? K4 301edpiva tap Rgdadete Ky ipactiqn; migriye podstring

: ) ! .
AR Tl o LB P L R AR, LA

with water (2X), brine (2X), dried over sodium sulfate, and concentrated to afford

26.0 mg (66%) which was used without purification. Mass spec.: 292.3 (MH)".

EXAMPLE 85
(R)-N-(1-(H-Imidazo[1,5-a]pyridin-3-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-
4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

(T

A stirred solution of 1-(H-imidazo[1,5-a]pyridin-3-yl)-2-(7-methyl-1H-

HN—N
\

indazol-5-yl)ethanamine (38.0 mg, 0.12 mmol) in dimethylformamide (1.0 mL) at
0°C was treated with carbonyl diimidazole (21.0 mg, 1.1 equiv). The reaction
was stirred for 5 min at 0°C, warmed to room temperature, stirred for 10 min, and
treated with 3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one (29.8 mg, 1.1

equiv). The mixture was stirred at room temperature overnight. The solvent was
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with hydrochloric acid (4 Nin dioxane, 1.0 nL). The
m xture was stirred under nitrogen for 3 days. After

wo swssdssiof the sol vents, the crude m xture waBCT/USHbEE0721

10

15

20

with diethyl ether to give a precipitate which was
filtered. The resulting solid was dissolved in

di met hyl formam de (1.0 nlL), cooled to 00C, and treated
with carbonyl di i m dazol e (6 0O mg, 0.037 mol, 1.1

g ate«?-hrgw ﬁhgg%slll o yllg l:ug{{? C?le rgléggﬁaﬁm‘ ()O%&:rd 29.4 mg
Wl 9950 HONMAR g«tbm,e;@ﬁ M) sqt.asr.f.e@ (hosH1L .90 &, 319, 72-

treated wth

( Rig6aN, AH)- 31441B)563 - 2Hi) iy tY GoRiiL) dzIoN (dd - 2{1I5H), -laﬂell(IB 4330-

3o bR ST dTEbt riD. HE S aHbehfodEd G 2bhrhels

a t Lolye; pyHide I f
apﬁg r#;ﬁol gdsa Lolyer 75% ide <§§'1t}§%§ q9_(a"m7cﬁ m?’awaf smby 5h9.68

I\/IGMﬂ)dlSOlGS(m 4H), 2.27 (s, 3H), 2.46 (s, 3H),
2.77 (m 2H), 3.20 (m 2H), 4.01-4.16 (m 2H), 4.20
(s, 2H), 4.32- 4.43 (m IH), 5.13-5.22 (m 2H),

g gg g 8?+)( feve-Biryl 1-84- %Ebn%&lHllhﬁl%azﬁl—if%rlﬁ2§ﬁl_nl§dﬁhylm
7.07-7. ((L?Altf{mﬁthﬁ;biyl)evhow)rpﬁhyl) -2H-ipdagol-5-g)ethylgarbamate
(s, IH, 7.92 (s, IH. Mss gpec: 621.4 (M) +. EXAVPLE
90

()-1V- (ﬂ)-tédﬁﬂ&jlhy@ﬂ dbromalaHeilmi@azpl-P-y2)-2-( 7ty 4 2-((B+ 1 n
dazol -

(2 oxo (bbb ey 28 ey 5y s s et - car
boxam de tert - But)( \|
-(4-methyl -1 Himgazol -2-yl)-2-(7-methyl -2-((2- si—
(trimethylsilyl)ethoxy)methyl)-2Hindazol -5-yl )/.eﬂhyl ca
rbamate (25.2 0. 052 mmol ) was dissol ved

m ni mum anmoumt f ethyl acetate, and tre W|th

hydr ochl or) N\acid (4 Nin dioxane, 1.5 .\The

m xt ur Ztirred under %

\n/ H\n/o
" 2
N? NZ NHO
Br)_/ BrHBr

tert-Butyl-1-(1H-imidazol-2-yl)-2-(7-methyl-2-[{2-
[trimethylsilyl]ethoxy} methyl]-2H-indazol-5-yl)ethylcarbamate (73 mg, 0.16
mmol) was dissolved in methylene chloride and cooled to -78°C. To this was
added N-bromosuccinimide (24.8 mg, 0.14 mmol) and the mixture allowed to stir
at -78°C for 30 min. After warming to room temperature, the solvent was
removed and the residue purified by column chromatography to afford 19 mg (22
%) of the monobrominated product and 25 mg (26%) of the bis-brominated
product. fert-butyl 1-(4-bromo-1H-imidazol-2-yl)-2-(7-methyl-2-
((2(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate: 'H-NMR
(CDCls, 300 MHz) 6 -0.10 (s, 9H), 0.86-0.95 (m, 2H), 1.33 (s, 9H), 2.51 (s, 3H),
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nitrogen for 3 days. After renoval of the sol vents,
the crude m xture was treated with diethyl ether to

W@ R2ws/0865p0 eci pi tate which was filtered. The reBOl/UBIIg4/040721

10

15

20

25

solid was dissolved in dinethylformam de (1.0 ni),
cooled to 00C, and treated with carbonyl diim dazole
(10.0 ng, 0.055 mmol, 1.1 equiv) and
diisopropylethylanine (36.2 nmL, 4.0 equiv) The

| Spernopa e b @ R ann il St A TR e B

%H@eMa@é §pet xbi 93 aém;f hbéﬁft@ayl N2z, 9ldistombl tH-ifazd1 By H-2-

1.1 equiv). The m Xture was stirred at room

t é?rpeﬂml@r(&qumgmyl)efmeymtw}?mvmé@@éédﬂhtlwébadm!nate

TRy b Reop P ot obds 4D, GHb e ialt 4hong

dsﬁg?ﬁoés@@r%mE§®59 (%n 22@1)%@ 86%'14) 1}}}? 56D (éé,m?@ 6? (s, 2H),

ABY73 (413D, 2.148s, (1), 7.88 (s, 5H13mss1@eem63® 5§ (MBDB5 (s,

IH), 6.79 (d, /=7.6, IH), 6.97 (dd, 7=7.6, 7.3, IH),
7.02 (s, IH, 7.12 (d, 7=7.3, |H), 7.17 (dd, J= 7.9,
7.3, IH, 7.40 (s I H), EXO0NHKE 86H) . Mass spec: 513.3
(MH) +. 2- Acet oxy-2-(di et hox etic acid Ii

¥phosphory c
| EONA1-M- QE@mEtH@l;dmyl 2y )a%-(?jm%hﬂdrglﬂwmol( -F-ybethyl)-4-

43.45 equ?y\?ﬁlgﬁg&ﬁgﬂ ol S fShBer RARE P Soamidd

reactlon was cool ed,HnetiN uted with dlchloronethane (40

m.), and treated pyridine OQT:V:[::j

N“ "NH
W

tert-Butyl 1-(4-bromo-1H-imidazol-2-yl)-2-(7-methyl-2-
((2(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate (19.0 mg,
0.035 mmol) was dissolved in a minimum amount of ethyl acetate, and treated
with hydrochloric acid (4 N in dioxane, 1.0 mL) (1.0 mL). The mixture was
stirred under nitrogen for 3 days. After removal of the solvents, the crude
mixture was treated with diethyl ether to give a precipitate which was filtered.
The resulting solid was dissolved in dimethylformamide (1.0 mL), cooled to 0°C,
and treated with carbonyl diimidazole (6.2 mg, 0.038 mmol, 1.1 equiv) and N’N-
diisopropylethylamine (25.0 puL, 4.0 equiv). The reaction was stirred for 5 min at
0°C, warmed to room temperature, stirred for 10 min, and treated with 3-
(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one (10.1 mg, 0.038, 1.1 equiv).
The mixture was stirred at room temperature overnight. The solvent was

evaporated and the residue purified by column chromatography to afford 7.3 mg,

(36%, 2 steps). 'H-NMR (CD;0D, 500 MHz) & 1.50-1.71 (m, 4H), 2.55 (s, 3H),
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WORE)505G5606 ed at

10

15

(3.51 nm, 1.0 equiv) and acetyl chloride (3.09 nL, 1.0
equiv). A significant exothermwas noted. The reaction
roomtenperature for 2 h. The PEEHUS$10041040721
was washed with 1M hydrochloric acid (2 x 20 nL), then
saturated sodi um bi carbonate. The organics were dried

over magnesium sul fate, and concentrated to give <2 ¢

as an oil. The aqueous washes were conbi ned and

P e 37 p ARG it LT Tt & Oar L e ¢ 26 1) S 19

5{1%519) (6263 Cngsm SN b, 9»»2&1 ch 7ml1?¢|694$¢ 80@1‘6?1”2H§ anel @QIH)
(5 123(5!)1 %748 (¢, M—743r|)1H)57 M(d(ddf- 7:617.671H),1A)40 @, @@) (7t9é? (s,

S +( 'VH) +. Met hy|

-a ek?féjfgréygﬁzgvéﬁdsphoryI)acetate aoQ ?-Cet
CEt To a m xture of 5M sodi um hydroxi de (50 nlL) and
di ethyl ether (100 nL) at 00C was added
NSHEH#IN PRParad:t r o- i V- ni trosoguani dine (6.37 g, 43.3
mml) in small portions ing. After addition
was conplete, the m xt urﬁé&wg[smpomed to stand at Q0OC
f ¢¥) Nalr(ngs-mwbmeﬂidnﬂﬂmlol-gvyl) 24(7»91etﬂ'ylellé4imm&5-yl)ethyl)-

| ayer s transferred.in r s to a sus ion Q
o ctoryol X dhatrypebpri iy belerioti Faapioastge
21.6 nmol) in ether Heay 50 ) untll the solid had

conpl etely di ssolved/any a yeII | or _persisted. The
reaction was allo st and *IT 15 m n before
bubbl i ng nitrogen t gh the.so t|- D renove
unr eact ed di azonet ha e.lIhe Featti on was concentrat ed
to N\H/N
o)
N“ "NH
Br Br

'H-NMR (CD;0D, 500 MHz) § 1.29-1.70 (m, 4H), 2.55 (s, 3H), 2.73-
2.93 (m, 3H), 4.02-4.21 (m, 4H), 4.88 (m, 1H), 5.10-5.19 (m, 1H), 6.79 (d, J=7.9,
1H), 6.97 (dd, J=7.6, 7.6, 1H), 7.01 (s, 1H), 7.12 (d, J=7.3, 1H), 7.16 (dd, J=7.9,
7.3, 1H), 7.42 (s, 1H), 8.00 (s, 1H). Mass spec.: 657.68 (MH)".

(x)-tert-Butyl 1-(1-(3,5-difluorobenzyl)-5-bromo-1H-imidazol-2-yl)-2-(7-methyl-
2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate
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give 5.90 g (quant..) as a faint yellow oil. 1H NWR
(CDA 3, 500 MHz) d 1.36 (td, 7=7.0, 2.4, 6H), 2.21 (s,
w®EB5/03582 (s, 3H), 4.23 (m 4H), 5.43 (d, 7=18CByUSobd 040721
Mass spec: 269.17 (MH)+. ()-terr-Butyl
2-(7-methyl -2-((2-(trinmethyl silyl)ethoxy)nmethyl)-2Hin
dazol - 5-yl) -
1-(1- (pyridin 3-yl met hyl ) -1Hi m dazol - 2-yl ) et hyl car bam
ate SUN N/"OHn I
tert-Butyl - 1- (1Hi mi dazol - 2-yl) - 2- (7Nt hyl - 2-[{ 2-
[trimethylsilyl]ethoxy}nethyl]-2Hindazol-5-yl)ethylca
rbamate (48 ng, 0.101 nmmol), 3-(chioronethyl)pyridine
(18.3 ng, 0.11 mmol, 1.05 equi v/)f_ and cesi um car bonat e
(99.0 ng, 0.303 nTrDI) wer e cNmj
di net hyl formam de (1.5 k). AA
tenperature for 16 h, the §{
the residue purified by co
afford 51.0 ng (92 % . Mass
91
()-Lf-(2-(7-|\/EthyI-IH-indazol-

er stirring at room
ents .were renoved and
chr omat ogr aphy to

pee 563 3 (MH) +. EXAMPLE

5- ;ﬂ/-\ﬁl-(pyrldln 3-yl

met hyl ) -1 H-i mi dazolF: N
2-yl)ethyl)-4-(2-oxo- di h oqw nazol i n-3(4H) -yl ) pi
peri di ne-| car boxam de A =J

F

tert-Butyl 1-(1-(3,5-difluorobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate (72.0 mg, 0.12
mmol) was dissolved in methylene chloride (3.0 mL) and cooled to -78°C. To
5  this was added N-bromosuccinimide (18.3 mg, 0.1 mmol) and the mixture

allowed to stir at -78°C for 30 min. After warming to room temperature, the
solvent was removed and the residue purified by column chromatography to
afford 30 mg (40 %). 'H-NMR (CD;OD, 300 MHz) § -0.06 (s, 9H), 0.89 (m,
2H), 1.33 (s, 9H), 2.44 (s, 3H), 3.15-3.25 (m, 1H), 3.57-3.66 (m, 2H), 4.80-5.09

10 (m, 2H), 6.26 (m, 2H), 6.47-6.66 (m, 2H), 7.12 (s, 1H), 7.20 (s, 1H), 7.91 (s, 1H).
Mass spec.: 678.3 (MH)".

EXAMPLE 88
(#)-N-(1-(1-(3,5-Difluorobenzyl)-5-bromo-1H-imidazol-2-yl)-2-(7-methyl-2H-
15 indazol-5-yl)ethyl)-4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carboxamide
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ferr-Butyl
2-(7-methyl -2-((2-(trinmethylsilyl)ethoxy)nethyl)-2Hin

yl)-1-(l-(pyridin-3-ylnmethyl)-1Hiindazol -2-yl)ethylca
rbamate (51.0 ng, 0.091 mmol) was dissolved in a

m ni mum anount of ethyl acetate, and treated with
hydrochloric acid (4 Nin dioxane, 1.5 nL). The

m xture was stirred under itrogen for 3 days. After
renoval of the solventsﬁ the crude n1x¢ure was treated

with diethyl ether t g a preci s v»- ch was
filtered. The resulti I|d vvas dl"ffm

q) , 00 and treated
wi th carbonyl diinm dazole ¢E7 0.106 mmol, 1.05
st rne (53.0 i, 3

di met hyl f or mam de (1.
equi v) and N Ndii sopropy
warmed to roo ¢ rat:reN stirred for 10 m n, and

equi v). The reactign
treated with 3-

(pi peridin-4-yl)-3, 4- dshydroqui nazolin-2(1H-one (28.3
ng, 0.106 mmol, 1.F0O5 equiv). The mixture was stirred

at roopf ng?gﬁ 1583 cﬁfi&g’&b&ﬁ&p sz Qrgagﬁqb Hqﬂnﬁda‘é@ﬁz y1)-2-(7-

evapor ate e resi

c hfeﬂmqm-anlmetﬁ}dm@ﬂ)‘eﬂfo@lyﬂﬁetﬂy]ﬁ@Hélﬁa%ol -3- }Sle&g&)arbarnate

1 oD, 500 -1.67

BEEM;gé%CB% ggn((l}ﬁva%dﬁsgolgedﬂ} Aqnipgnpg, ar‘?ﬂ])“t Oﬁeté‘ll a&eéﬂ? and
( Peat@dvithhry@RchBric bk 4N Hldidx 4R, { Om1 )N TFheInikfire waPstirred
(m 3H), 6°80 (d, 7=7.9, IH), 6.84 (s, IH, 6.93-7.21

( nndeg iH)jtrogen 26 3 days! KMfter Ter@oval of the kplveids.alie ¢imde niiture was

Stbded i T i BYE 2 R e Vst sl e e rating

daid was dibsolved in dimethylformamide (1.0 mL), cooled to 0°C, and treated

1(1(pyr|d|n2ylnet¥1 Y- 1H i m dazol - 2-yl ) et hyl car bam

awaicarbgnyiNlifmidazole (4.0 mg, 0.025 mmol, 1.1 equiv) and N’N-
diisopropylethylamine (16.7 UL, 3 equiv). The reaction was stirred for 5 min at
0°C, warmed to room temperature, stirred for 10 min, and treated with 3-
(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one (5.8 mg, 0.025, 1.1 eduiv).
The mixture was stirred at room temperature overnight. The solvent was
evaporated and the residue purified by column chromatography to afford 7.5 mg
(52%, 2 steps). 'H-NMR (CD;0D, 500 MHz) § 1.40-1.58 (m, 4H), 2.42 (s, 3H),
2.61-2.72 (m, 2H), 3.14-3.24 (m, 2H), 3.92-4.06 (m, 2H), 4.15 (s, 2H), 4.25-4.38
(m, 1H), 4.10-5.24 (m, 2H), 5.42 (m, 1H), 6.32 (s, 1H), 6.33 (s, 1H), 6.61-6.78
(m, 3H), 6.82 (s, 1H), 6.90-6.99 (m, 1H), 7.08-7.13 (m, 2H), 7.86 (s, 1H). Mass
spec.: 705.2 (MH)".

(+)-tert-Butyl 1-(4-methyl-1H-imidazol-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate
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Yn TI \=/
te”Butyl-1-(lHimdazol-2-yl)-2-(7-methyl-2-[{2-

wQ toosoedshy | si | yl ] et hoxy} net hyl ] -2H i ndazol - 5- yPQERUR00E&40721

10

rbamate (35.0 ng, 0.074 mol),
2-(chl oronet hyl ) pyridine (13.3 ng, 0.082 mmol, 1.05
equi v), and cesium carbonate (72.3 ng, 0.22 mmol) were
conbined in dinethylformam de (1.5 nL). After stirring
at roomtenperature for 16 h, the solvents were
renoved and the residue purified Ry—colum
chromat ography to afford 35.2 ng 7 % . Mass spec:
563.3 (MH) +. EXAMPLE 92
()-L™-(2-(7- N%thyl-lkklndaon_Q yI)-I-(I-(pyrldln 2-yl
nmet hyl ) -1 Hi m dazol -
2-yl)ethyl)-4-(2-o0xo0-I
peri di ne-| car boxam de r
2-(7-methyl -2-((2-(tri
dazol - 5-
yl)-1-(1-(pyridin-2-yl met
rbamate (35.2 ngy, 0.063 ) s di'ssolved in a
m ni mum anount of et hyl €CmrHe, and treated with
hydrochloric acid (4 N ig}dﬁbxane, 1.0m). The mixture
was stirred under nitrogén overnight. After renoval of
t he sol
di ot hylté/th%E @'erg%gﬁf [[)Q E}lﬂ{eﬁ{y\g@@ﬂ] mﬁ%?%ﬁﬂet%l BH indazol
f Bhlel e@ctoprbpean- QqskmdrlbamEQe énl4 gi,v@aSZ ohinsd phndggyruvic aldehyde (40.0
VViu,ﬁ})hylforrmmde 0 nm), cooled to OC, and treated

C4 sl R-Ofduig erf%%nlpmd B hgjoxanelretermpiture {0:hs4

V)To Ffs{ vgzls aﬁﬁ@cf 62?[11]5\9%31&] ég tOOuID:tOQ"/A'm%o?)%'d\@le

r eacti on was S
reactlon was allowed to st1r at 80°C for 16 h. After cooling to room temperature,

dr oqui nazol i n- 3(4H) -yl ) pi
err-Butyl
I silyl)ethoxy)nmethyl)-2Hin

H
P- Nai dazol - 2-yl ) et hyl ca

the solvents were removed and the crude mixture dissolved in methylene chloride
which was washed with water (2X), brine (2X), dried over magnesium sulfate,
and concentrated. Column chromatography afforded 65.0 mg (42%). Mass
spec.: 486.30 (MH)".

(£)-tert-Butyl 1-(1-(3-fluorobenzyl)-4-methyl-1H-imidazol-2-yl)-2-(7-methyl-2-
((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate
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00C, warnmed to roomtenperature, stirred for 10 mn,
and treated with 3-

W@ poop®sdsad n- 4-yl ) - 3, 4- di hydr oqui nazol i n- 2( | H) - BeiBU§064/640721

10d
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ng, 0.066 mmol, 1.05 equiv). The mi xture was stirred
at room tenperature overnight. The sol vent was
evaporated and the residue purified by colum

chromat ography to afford 4.6 ng (12% 2 steps). 1H NWR

CD30D, 5 d 1.48-1.65 4 2.03 | ,
b e B Tk gty noasti -y G- et R4 o1y
4 Y = sl =1/ @,
! (el DhahoRy k] pFcThGual s ooty Reaaplee (Ftim 0.079
7n8nd), 37{ldro behzylbtoidde7(123 (Im0.BB)mm3l, 3M5(suiv)Hnd
7.37-7.42

( RRjpsstim far%ﬁpf&r% ZB%O RSt H;J%WPPEDW%W;I&@? ﬁ%gn%&'yf’fW@ﬁﬁde
2 Ehano Afirfeﬁr@&mﬁl RYddng! teﬂgpgflax&@ FGOPE/,| &e%ﬁ]lv@nt(s ?vé@reshoved

3.04 nmiol) and rane-t hydr of uran conpl e
mand me@&dnm}u)mﬂmélbg cobwmioi dEdrnatngtaehy tthafford Bd rlamg ((dét)%o

muNvE 0 Joa M drS HEF 038 Pt BF, HTT T s 31,

MhXBYE, %H’Ya§ 4‘?@@'3?1‘9 3.08-8G8 ANIH) F£- 9@’1%{ BHYRE §R89B (m,

unti | I'es were observed. The solvénts were
r éHﬁ).\ﬁeHZ ('sanHl 16eB3eT.Uidl émn2 k), (28 (6li IHoB268ds.i lid)e tMiask spec.:

asgjégi,g%[g}ich was washed with water (2X), brine (2X),

‘sodi um sul fate, and concentrated to afford
0.25 g (53% which was used vvithout purification.

1H NVR (CDA 3, 500 MHz) d 2.53 (s, 3H), 4.7 (s, 2H),
7.06 (s, |H, 7.15 (s, EX¥A 8%pec: 158.0 (M) +.

2- R QA= G HLBE DTS 4 i Gn BT Y% ko1 20)- 20 Shethyl-1H-
indazol-5-yl)ethyl)-4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carboxamide

Y

A

F

HN—N
\

tert-Butyl 1-(1-(3-fluorobenzyl)-4-methyl-1H-imidazol-2-yl)-2-(7-methyl-
2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate (20.0 mg,
0.034 mmol) was dissolved in a minimum amount of ethyl acetate, and treated
with hydrochloric acid (4 N in dioxane, 1.0 mL). The mixture was stirred under
nitrogen for 3 days. After removal of the solvents, the crude mixture was treated
with diethyl ether to give a precipitate which was filtered. The resulting solid
was dissolved in dimethylformamide (1.0 mL), cooled to 0°C, and treated with
carbony! diimidazole (6.0 mg, 0.037 mmol, 1.1 equiv) and N’N-

diisopropylethylamine (24.3 uL, 3 equiv). The reaction was stirred for 5 min at
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(2-Cnhl oro- 6-net hyl pyridi n-4-yl)methanol (0.212 g, 1.35
mmol ) and thionyl chloride (0.12 nL, 1.62 mmol) were

wa@eoubiosash | N et hyl ene chloride (4 nL) and stiPCBUSADI/040721
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roomtenperature for 4 h. The solvents were renoved
and the product dried under vacuum for several hours
to afford 0.24 g (quant.) as a clear oil which was
used without purification. Mass spec: 176.0 (M) +.
()-teAt-Butyl

| D(@\(vmeéﬁp seqn Epperatyrepstitradi far 10 pain. pad wppted [with 3 daz

ChoiBadib )3 Aty drominRatio AU 20 B TERORT P ng

aé ivR-Thd ﬂ)ﬁitlhl}ﬂv(?a@rsbﬁﬁmhﬁobkn t@nperature overnight. The solvent was
terButyl-1-(lHimdazol -2-yl)-2-(7-methyl-2
[ evanesated pad tlh9 |rqsedq¢dwyl;ﬁﬁébwpl]unmhirmaesqap5y gq a)f&rﬂ;lﬁdang

t
Wof%t@%n PSR ETRITE: 00,7 P 70 L m 49 27 31D
022182 s,9R), 2.77 (RS 2HYB.20 (m, DM, 4.0$14UI6 GR2PDNALE (4, QH$J4 8-
0. 64 mm@? were conbined in di methélforrmm de (2
3 (a5 1, S13-pr22( g 3H)+ QoD 02 e PHY.ir © FotHré- - 68ﬁém

I AN d b
cokﬁu’%gi 'ron(glt’cl)gﬁ’ap y(t()ﬁla{%{%1 Jée%b #1871971!'74/@%@ 116 (@d, J=
S s 7.66 1H), 27125 (sH) H), ONELEI PO Mass spec.: 621.4 (MH)",
(O)-L™(l1-(1-((2-Chloro-6-nethyl pyridin-4-yl)nmethyl)-1H
-im dazol -2-yl)-2-(7-
met hyl -1 H-i ndazol - 5-yl ) gixXMPI4 66- 0X0- | , 2-di hydr oqui n
azolin-3(4H)- yl)pi peridi ne-1-carboxam de HN'N

(£)-N-(1-(4-Methyl-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-4-
(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide

HN’N
N

wr

o)
/NH

tert-Butyl 1-(4-methyl-1H-imidazol-2-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethylcarbamate (25.2 mg, 0.052
mmol) was dissolved in a minimum amount of ethyl acetate, and treated with
hydrochloric acid (4 N in dioxane, 1.5 mL). The mixture was stirred under
nitrogen for 3 days. After removal of the solvents, the crude mixture was treated
with diethyl ether to give a precipitate which was filtered. The resulting solid
was dissolved in dimethylformamide (1.0 mL), cooled to 0°C, and treated with
carbonyl diimidazole (10.0 mg, 0.055 mmol, 1.1 equiv) and
diisopropylethylamine (36.2 puL, 4.0 equiv). The reaction was stirred for 5 min at
0°C, warmed to room temperature, stirred for 10 min, and treated with 3-
(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one (13.0 mg, 0.055, 1.1 equiv).

The mixture was stirred at room temperature overnight. The solvent was
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a tert-Butyl
I -(I-((2-chloro-6-nethyl pyridin-4-yl)nmethyl)-IHimdaz

yl)-2-(7-methyl -2-((2-(trinmethylsilyl)ethoxy)nethyl)-2
H i ndazol -5- yl)ethyl carbamate (100 ng, 0.16 mmol ) was
di ssolved in a m ni rum anount of ethyl acetate, and
treated with hydrochl oric acid (4 N in dioxane,

d d
NEVioTRahThe i puakied by calihnpa r@%%éégﬁﬂxmﬂ?@”ﬁ@tl meg
hi
M,S%a’*?*.eﬁ%%-dﬁa@%ﬁy%wgo‘) R 1,30 @D b 2200, Sh,
d:[Z[ﬁEt(hL}@I—E)OR ﬁamd%e(rﬁ ngH) ]lml)f -3. 220(@& G(ﬂl)t 410 D@QO (&) dH),;- ZEgIS-GdB
t ca Q 11 Mmdazaol e
oG WD iR (i Dby ety bdihe/ 76 AR tdg=T6,
1p t t 5 t
o, Yip, 70! AL L ONa RS SUH PA7 I, 2 79 0. RUHOEH0 G,
t AHat B2 () lH) Mass spec.: 513.3 (MH)

3-(pi peridin-4-yl)-3, 4-di hydr oqui nazol i n-2(I H) - one
(44.0 ng, 0.165 nmol, 1.05 equiv). The mixture was

stirred at r 0Q%é&@%eﬁﬂlumﬁx@lﬁ%ﬂ&ﬂ%aceﬁbﬁciﬁ0| vent was
evaporated and the residue purified by colum

chromat ography to afford 67 1 ~@/(65% 2 steps).

1H NMR (CD3OD, 500 MHz) d 1043 62 (m 4H), 2.27 (s,
3H), 2.46 (s, 3H), 2.65-Fo 3H), 3.22-3.30 (m
IH), 3.95-4.07 (m 2H), 4.19 (s, 2H), 4.30-4.38 (m

I H), 514537(m 3H), 66:1’és°EtlH) 6.70 (s, IH),
680(d 7=7. 9, 6.88 (s,OftH), 6.96 (dd, 7=7.6,

L o T
_( )i%eth\yl bpRospRitd/ES. 58/ i, HO aqddg @ahd Saythgd to-U°C (625 he Thy kqagtion
R 5 e bt IO QU rssebe g pyricine
(3.51 mL, 1.0 equiv) and acetyl chloride (3.09 mL, 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)J\(O

0=P~0Et
OEt
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yl ) pi peri di ne-1-carboxam de \=J N-(I-(
1- ((2-Chl oro-6-net hyl

-2-yl)-2-(7- PCT/US2004/040721
met hyl - | Hi ndazol - 5-yl ) et hyl ) -4-(2-o0xo-1, 2-di hydroqui n
azolin-3(4H) - yl)piperidine-I -carboxamde (15.0 ny,
0.024 mmol) in nmethanol (1.0 nL) was flushed with
nitrogen, and treated with palladium (10% on charcoal,

1.5 The f| fl d. wi d
al | omng taom‘g‘t“i'rF% EM:%I%% E?%gélﬂﬁmé (2 r@ggﬂgi‘ﬂt%er(loo
OWANH: BN wabbl®id Mnelthyl INS %ﬂ?@ﬁﬂﬁlt@%%ﬁ@xﬁdﬁl'é% 884, m@ B fﬂnmon

addi'ti onal pall adi um ("10% on charcoa
f iagrRalhpertibhswith @wwhng Aﬁtdr astgéttonayias %ﬂnmivtedh@ @usmlrer was

- aB5be STRPCRE S SRy itk ThOBmersapfrver

c Qlak tiansfaied HPeestsitah @ﬁ’sﬁeﬂswﬁi@ﬂ@ac@@i}uﬁn
chromat ogr aphy gave 2. Sng;@ (1799 . 1H NWR (CD3OD,
g

VEgisthgx yphesphprgcetig adgy 3R -¢ ;mmadHp ether fep. 69 mls)H)ntﬂ
2..69-
2855015 bRty adsHlchindd Loy 2tly b FrdfdBo
( svas bl'l-bwecﬁto&(ﬂar(dch,t 07GTor9,5 thid)hefdre Bobiling dlhﬁ)gen&hﬂ)ﬁ g(ldda,
7=7. , 0 7.10-7.76
aoluvmswzrerqow& un%%tef eéé%netg%w Jehe A ien “gﬁs Fewenﬁafﬁgi |t0
2.g{°?#.-‘%?e% (qanf-yes & fint yellgw ofl, HNMR (CDCL, 500 MHZ) 5 1.36
sadui+00, 2.4, 6H), 2.21 (s, 3H), 3. 82 (s, 3H), 4.23 (m, 4H), 5.43 (d, J=16.8,

of ho yl -1 Hindazol -5-yl ) net hyl) - 4-
oiéﬁnﬁéﬁ a@%é‘ 64g, 3.54 mmmol) and
t-butyl -2, 2, 2- tr| chl or oacet oi ni dat e(3.78 mmi, 21.22

mol ) in t et rahydrofuran (25 nlL) was added I M boron
(i)fnecroBultwe%éT n@tla'll@ (D(tmethylatyDethony meatind - aHunéazol-S-yl)-

l;te |atr r ggnelr {?lt ﬁgﬁ%&‘?@lgzgs gaﬁo?g yl)%ﬁl tlcar hiite
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tert-Butyl-1-(1H-imidazol-2-yl)-2-(7-methyl-2-[ { 2-
[trimethylsilyl]ethoxy } methyl]-2H-indazol-5-yl)ethylcarbamate (48 mg, 0.101
mmol), 3-(chloromethyl)pyridine (18.3 mg, 0.11 mmol, 1.05 equiv), and cesium
carbonate (99.0 mg, 0.303 mmol) were combined in dimethylformamide (1.5
mL). After stirring at room temperature for 16 h, the solvents were removed and
the residue purified by column chromatography to afford 51.0 mg (92 %). Mass
spec.: 563.3 (MH)*.
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t hrough a pad of silica gel. Evaporation of the

filtrate gave a white solid. Methylene chloride (20
workgosmassadded and the resulting white solid WaST/US2004/040721

renoved by filtration. The filtrate was concentrated

and the final product was obtained via silica gel

chromat ography eluting with 0% to 50% et hyl

acet at e/ hexane. (0.605g, 52% HPLC tR=1.51 m n,

MS(ESI)[MtH + = 332.77. _4-tert-Butyl 1-nmethyl

2((7 met hyl - 2((2(tr|rFe¥ 'Il':sr)ethoxy)rrethyl)-ZHin

v ' o
A T o5l BB RL IR R B 1 imidao
yI ) maahxlbe)thyla-di-(ﬂaim(nzm@aypqﬁhﬁmlmﬁdmmmpiperidine -1-
JV-cycl ohexyl -i Vet hyl cycl ohexanami ne( 0.4686 ni, 2.19
mol ) in tetrahydrof ur anPE*HMas added
trinmethylsilylethoxymgiybywl chloride (0.3859 ni, 2.19
nmol ) at room tenperat iréyunder rBtrﬁgen The reaction -

was stirred overnig t he sol renmoved in
vacuo. The crude pro was t enNup ] hyl acetate
(10 nmL) and washed wt Wﬁter (3 5°nL)T The et hyl
acetate layer was drie i L and concentr at ed.

The final product was obt ai ed by flash
it @ 0%to 20% et hyl
70% HPLC tR=1.89 min,

chr omat ogr aphy,
acet at e/ hexane. || (0./587
5 MS(ESI)[MH += .94, tert-Buty\

3- (hyd thyl)-4-(7-nethyl - 2- t |'||th
oxy)?/re;q?fi(rﬁ}rlrg’l 21&@71%&%03 Er(g (ﬁrpﬁbﬁg\&ﬂ@s@;ﬁyﬁ )’BI& igd3201'5'

DB ey e e (0 e 0.1
2htmolfloaotiséol yad) inet hinimsmetiduat ef ¢thyl 518&8@ arld 2ehatedwith
; rgl ts)lﬁ(lf %/ﬁ,ﬁq I(I%/ &rlta)egig(&(glg% g;g_@g l}hé Lrlrgygt%%e v%gsdstn'r\A/aeEi undér
10  nitrogen for 3 days. After removal of the solvents, the crude mixture was treated
with diethyl ether to give a precipitate which was filtered. The resulting solid
was dissolved in dimethylformamide (1.0 mL), cooled to 0°C, and treated with
carbonyl diimidazole (17.2 mg, 0.106 mmol, 1.05 equiv) and N’N-
diisopropylethylamine (53.0 uL, 3 equiv). The reaction was stirred for 5 min at
15  0°C, warmed to room temperature, stirred for 10 min, and treated with 3-
(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one (28.3 mg, 0.106 mmol, 1.05
equiv). The mixture was stirred at room temperature overnight. The solvent was
evaporated and the residue purified by column chromatography to afford 23.2 mg
(43%, 2 steps). 'H-NMR (CDsOD, 500 MHz) § 1.50-1.67 (m, 4H), 2.45 (s, 3H),
20 2.68-2.72 (m, 2H), 3.71-3.79 (m, 3H), 4.01-4.15 (m, 2H), 4.20 (s, 2H), 4.31-4.43
(m, 1H), 5.16-5.35 (m, 3H), 6.80 (d, J=7.9, 1H), 6.84 (s, 1H), 6.93-7.21 (m, 8H),
7.26 (s, 1H), 7.92 (s, 1H), 8.27 (s, 1H), 8.32 (s, 1H). Mass spec.: 590.3 (MH)".

()-tert-Butyl 2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-
25 1-(1-(pyridin-2-ylmethyl)-1H-imidazol-2-yl)ethylcarbamate
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nmol ) was added and the reaction was stirred at room
tenperature overnight. The tetrahydrofuran was

weapsosased and 1IN HO (2 nl) was added. The arPCTUSZ®4/040721
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extracted wth ethyl acetate (3 x 10 nL) and the ethyl
acetate layer was dried, filtered and concentrated to
gi ve the corresponding acid (0.5214g, 92% . To a
solution of the above acid (0.5214g, 1.16 mmol) in
tetrahydrofuran (10 nL) and triethylam ne (0.1942 ni,
1.40 nmmol ) at OOC under nitrogen wag<added

i sobutyl chl orof ormate (O. 181Q,n&”\{ 40 mmol ). After 1
h, the reaction was allowed-f0o warmto room
tenperature and stirred<f h. A solution of sodium
bor ohydride (14 mol in wat er) was added slowy

to the reaction mxture a roon1tenperature and
stirring was continued for a Nurdher 2 h. After
concentration in vacuo, the redi dde. was t aken up in
ethyl acetate (35 &d by water (3 x 10 nl).
The ethyl acetate |ayerywas=dried, filtered and
concentrated. The final product was obtained by flash
chr omatargBapy - (&Eymmﬂ@zdmtﬁ) Q%mtﬁﬁ%p{ahyl

acet at e/ hexane é% HPLC tR=1.89 m n % F%
+£tAl§th19ésﬂyi]ﬁhqm m mllﬁﬁzlnd@}sﬂ:lf‘sylkahﬁcgharmtﬁ(3 mgz 04174
( H‘rhoﬁ )2 cﬁlo@@méth\('l)?jr di nsxe's( 1%63 Igg'('d? (ﬁ@ 151905 1\'1_)| and cesium
2 cﬁrﬁoﬁatﬂnﬁ mg20.28 n(lﬁcbi) wee, coanﬁ@edZmZEméfhwfomqnnﬂie 3195 mL).

( %?ﬁ;r g)ﬂf{'{,‘ﬁ af roogn tempefature §0r 16'11Z ) the solventg wete re}noved and the
Srdstfudphrified By 0Blubi chéorhdtdelabhy BRdrivrl S5 yhg e1hmxyhmEed h

yl)-2H ndazol - 5-yl)butanoateTo a sol ution of
téIPQC—-b’i@@I(l\Q:[X hydr oxymet hyl ) - 4- ( 7- met hyl - 2- (( 2-
(trimethylsilyl)ethoxy)nmethyl)-2Hindazol -5-yl ) but anoa
te (0.5500Qg, 1.27 mol)
EXAMPLE 92

(£)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-(pyridin-2-ylmethyl)-1H-imidazol-
2-yhethyl)-4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carboxamide

T

l \—/

=N

HN—N
\

tert-Butyl 2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-
yl)-1-(1-(pyridin-2-ylmethyl)-1H-imidazol-2-yl)ethylcarbamate (35.2 mg, 0.063
mmol) was dissolved in a minimum amount of ethyl acetate, and treated with
hydrochloric acid (4 N in dioxane, 1.0mL). The mixture was stirred under
nitrogen overnight. After re':moval of the solvents, the crude mixture was treated

with diethyl ether to give a precipitate which was filtered. The resulting solid
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in nmethylene chloride (25 nL) was added Dess-Martin
reagent (0.6449 g, 1.52 mmol) at room tenperature. The

WO e@ssesn0 was stirredo verni ght before washi ngp@i/ub200MM040721

10

15

20

25

sodi um hydroxide (10 nL) and water (2 x 10 nlL). The
organic layer was dried, filtered and concentrat ed.
The final product was obtai ned by flash chronmat ography
using 0% to 50% et hyl acetate/hexane (0.2773 g, 51%
HPLC t R=2.02 min, 1H NWVR (400 MHz, CDCI 3) d 9.42 (IH,
syvas dissalved i dlgl}athylfoggarplpﬂ(l Q)mL)gccg)jed\r 9{)°G)and tregled with

E RGN e S
1dﬁ§c{p9d7ﬂ>yléthyla19un%7(44 a'ﬂ;L 4,0 ebu&l)4Q“hb|¥éact101@W@§ stirPdd fo$ 5 -min at
terf-butyl 3-(lHImdazol-2-yl)-4-(7-methyl-2-((2-

( ﬂF(Ermztrh;cklgq) Foan) wmmwymesthgdd)forzw mird and kre@eg Wit d-anoa

3?1?18? 1?—3 4n‘LP¥f§{)éL§g%th) n-2(1H)-one (17.6 mg, 0.066 mmol, 1.05
( Eqmo)etmsl rﬁix'tl)ﬂ: )w%& Bpryd AEbbi témgéﬂaﬂuw@z&ﬁlgﬁr YineRdivaReRas

(0. 64 mmol yoxal éjl 3 mol anmoni um

hymp@xat@bar(dlth@ rqwﬁbllex)urlﬁe bp R@lnmn(@mnwygmglsy tocrdfosd 4 Hrmg

O Sl G GRS SRl RABRAE A gt

weus (631 nga.. @rqnﬁdz}gn%éw teahE3H) M. 88 (5, 2H), 5.24 (d, J=16.5,
chr omat ogr aphy usin %to 100% et hyl acetate/ hexane
gAlia & GBI aaT. ﬁeH{)pﬁ%Qlﬁd,th(@s%{) 6.89 (i), 40 (ddz/=8.2, 7.6,

P16 2538, Sl s, g 350512 fh: 148, 72 (€ P s ™
( bde.:pO.33MIG)* (I H, dd), 2.97 (IH, dd), 2.70 (IH, dd),
2.60 (IH dd), 2.52 (3H, s), 1.34 (9H, s), 0.91 (2H

t, J=8.40 Hz), 0.05 (9H s). MS(ESI)[MH += 471.
trf But yl -6-met dind-vDymeth
3- (1 (4- terf - bt y1 benzyl - PH i daZe ™ 2 F) - 4- (7- et ny
|-2-((2-
X
| 2
N Cl

2-Chloro-6-methy! pyridine-4-carboxylic acid (0.52 g, 3.04 mmol) and
borane-tetrahydrofuran complex (6.08 mL, 6.08 mmol) were combined in
tetrahydrofuran (10.0 mL) at 0°C. After 15 min, the ice bath was removed and
mixture stirred at room temperature for 4 h. The mixture was cooled to 0°C, and
treated with methanol until no bubbles were observed. The solvents were
removed and the crude mixture dissolved in ethyl acetate which was washed with
water (2X), brine (2X), dried over sodium sulfate, and concentrated to afford 0.25
g (53%) which was used without purification. '"H-NMR (CDCl3, 500 MHz) 6
2.53 (s, 3H), 4.7 (s, 2H), 7.06 (s, 1H), 7.15 (s, 1H). Mass spec.: 158.0 (MH)".

2-Chloro-4-(chloromethyl)-6-methylpyridine
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(trimethyl silyl)ethoxy)nethyl)-2Hindazol - 5-yl ) but anoa
te A mxture of tert-butyl

wW@2qosmBdss0 dazol - 2-yl ) -4-(7-nmet hyl - 2- (( 2- PCT/US2004/040721

10

15

(trinmethyl silyl)ethoxy)nethyl)-2Hindazol -5-yl) but anoa

te (0.16 mol ), 4-tertbutyl benzyl bromde (1.0 equiv),

and potassi um carbonate (1.0 equiv) in

di met hyl formam de (2 nlL) was stirred at room

t enperature overnight. The n1§£ure was diluted with

ethyl acetate (20 nL) and waghed with water (3 x 5

m.). The ethyl acetate |ayer/was dried, filtered and

concentrated i n vacuo. Thelpr duct was obtai ned by

flash chromat ogr aphy usi nglQ9

acet at e/ hexane (65%. 1HNVR (460 Mz, cbd 3) d 7.93

E : H 2%(2 Célc%g’-%zrhlsthygpynzmoﬁyﬂ %'e'khaﬂal (OQIQ% (2K nmlol) Gnd3

J ﬂnomﬂlz)ﬂonge 6012 oy, 1162 rgmonvyere gomllm@d n mntjﬂylege g@lo(xgﬂm

2. 79 Hz

( i“ﬁr% aag S 113%(1@ rﬁg{? térg@é_ri%l'r_o'%or 431 4'181 sg}_Yentg)weri}%&ov(egﬁnd the

N)érodﬁctﬁleﬁﬁiﬂdels\)acu&ng&( s&kkeral houtst 4fdrd .24 Q(q@@nt()%lstafc)ear
ESI 617. EXAMPLE 95

39{ |wl1l<§1 Yhs 'ewdwﬂlouamrgﬂoaem yMpss spep-il B My ) - 4- (7

- met hyl - 3a, 7a- di hydr ol H

i ndazol - 5-yl ) but anoyl ) pi peri di n-4-yl) -3, 4-di hydr oqui na

z Gh)-tar 2Bt -ohgA-chidroi6-methglpytidint4-pl)ngthyl)- 1 H-imidazol-2-yl)-2-

3-(I- (4 terf-but zyl) -] Hinidazol -2-yl ).-4-(,7-

met hyl - 6%%66193?1-r?éﬁﬁgﬁf/rgmt{efxl51@(T}?§;a¥y}fﬁ?th§'%2—flzn%m-ézo|

-5-y|)butanoate (0. 10 mol)hehicaBhiyleene chloride (1

m.) and trifluoroacetic actid {1 rnL) was stirred at

room tenperature overnight. The sol vehts were renoved

in vacuo. The crude carboxylic ac}d\yﬁ§'innediately

coupl ed to 3-(piperidin-4-yl).3-d-

di hydr oqui nazol i n-2(1 H) - on descri bed above for

Exanple 89 (51% . 1HN

tert-Butyl-1-(1H-imidazol-2-yl)-2-(7-methyl-2-[ {2-
[trimethylsilyl]ethoxy } methyl]-2H-indazol-5-yl)ethylcarbarnate (0.1 g, 0.212
mmol), 2-chloro-4-(chloromethyl)-6-methylpyridine (39.0 mg, 0.222 mmol, 1.05
equiv), and cesium carbonate (0.21 g, 0.64 mmol) were combined in
dimethylformamide (2.0 mL). After stirring at room temperature for 16 h, the
solvents were removed and the residue purified by column chromatography to

afford 0.1 g (77%). Mass spec.: 611.21 (MH)*.
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(400 Mz, CDA3) d 7.93 (IH d, J=2.8Hz), 7.31
-6.61(13H, M, 4.90(2H, M, 4.64 (IH m: 4.50 (IH,

WoRgos4Hsea2e 3. 89 (3H, m), 3.65 (IH, m, 3.26 (| HCTUS2004/040721

10

15

20

2.98 (3H, m, 2.70-2.30 (6H, m, 1.74-1.32 (3H, M,
1.23 (9H, s). M5 (ESI)[MH + = 644.36. Simlarly
prepared: EXAMPLE 96
3-(1-(3-(I-(4-tert-Butyl benzyl)-1Himdazol-2-yl)-4-(7
- met hyl - 3a, 7a- di hydr ol H
i ndazol - 5- yI)butanoyl)pﬂ%%@?ﬂ“ﬂ£23yl) 8-fl uoro-3, 4- dih
6.
%%C?IWJ( 87@% gmm%l-& gﬁetﬁﬂgyﬂhﬁhl} 7)n¥ P(yn%ﬁ'ﬂg!}ﬁiiaéﬁoz
4. 90( 2Hpeuhyl IH -iBdatdli5-ygthyl)- 45(@ c(ml-l,21t!lhyd¢oqan@zam 3(4H)

3H, 3.65 (I H, 3H,
(2. 70-?30 (6H, (rr) m57‘AP'£e§§$’k"g‘h‘r?h°"aT“i“3((9H, n)s).
MB(ESI) [ MrH + = 662. 3dn—BXAVPLE 97

3-(1-(4-(7- I\/lethyl 3 hydr o- | ki nflazo) - 5-yl)-3-(I-
(pyridin-4-ylmethyl)-
| H i m dazol - 2-yl ) but ar ) pi per idi nwé4- , 4- di hydr oq
ui nazolin-2(1 H-one Yield: 481% 1 NVR (400 MHz,
ChA 3) d 8.09 (IH m, '3( \ , 7.38 - 6.90(6H,
n, 6.67-6490(5H, m, 5.27(1H, m, 4.82 (IH n,
4.66-4.52(2H, 9P3H, m); 3.61-2.51 (7H
m, 2.26 (3H, s%} 1,)78- ﬂ:gg (4H, m. M5 (ESI)[MH + =
589. 16.
I V- (2- Am nophenyl )5 2- ((7- met hyl - 3a, 7a- di hydro-| Hi ndaz
-5-yl) et hyl) - 4- oxo-
tert-Butyl 1-(1-((2-chloro-6-methylpyridin-4-yl)methyl)-1H-imidazol-2-

yD)-2-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-

yDethylcarbamate (100 mg, 0.16 mmol) was dissolved in a minimum amount of
ethyl acetate, and treated with hydrochloric acid (4 N in dioxane, 2.0 mL). The
mixture was stirred under nitrogen overnight. After removal of the solvents, the
crude mixture was treated with diethyl ether to give a precipitate which was
filtered. The resulting solid was dissolved in dimethylformamide (1.0 mL),
cooled to 0°C, and treated with carbonyl diimidazole (27.0 mg, 0.165 mmol, 1.05
equiv) and N’N-diisopropylethylamine (66.0 UL, 3.0 equiv). The reaction was
stirred for 5 min at 0°C, warmed to room temperature, stirred for 10 min, and
treated with 3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one (44.0 mg, 0.165
mmol, 1.05 equiv). The mixture was stirred at room temperature overnight. The
solvent was evaporated and the residue purified by column chromatography to
afford 67.1 mg (65%, 2 steps). 'H-NMR (CD;0D, 500 MHz) & 1.43-1.62 (m,
4H), 2.27 (s, 3H), 2.46 (s, 3H), 2.65-2.77 (m, 3H), 3.22-3.30 (m, 1H), 3.95-4.07
(m, 2H), 4.19 (s, 2H), 4.30-4.38 (m, 1H), 5.14-5.37 (m, 3H), 6.61 (s, 1H), 6.70 (s,
1H), 6.80 (d, J/=7.9, 1H), 6.88 (s, 1H), 6.96 (dd, J=7.6, 7.3, 1H), 7.10 (s, 1H),
7.13 (s, 1H), 7.14-7.20 (m, 2H), 7.28 (s, 1H). Mass spec.: 638.1 (MH)".
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4-(4-(2-0XO 1
, 2-di hydr oqui nazol i n-3(4H) -yl ) pi peridin-1-yl)butanam d

we 2005884584 i on of PCT/US2004/040721

10

15

20

()-2-(4-(2-oxo0-1, 2-di hydroqui nazolin-3(4H)-yl)pi perid
nel -

car boxam do) - 3- (7- nethyl-lkklndazol 5-yl ) propanoi c
acid (98.9 ng, 0.21nmol), benzene-1, 2-diam ne (46.7

ng, 0.43 nmmol) and trieég%% %O 1 nm, 0.72 nmol)
in 1:1 nethylene chlori ern§ formam de (4 nlL) was

squg (mMm@mnemsaﬂtyw 1t(<1r«2“=ntuhyT B?naﬁi H%hfetmm-m-

emoved i n vacuo and e Tésidue was purif usi ng
20g SCX caimidadeje2-ylyethybed-(2- wdgéﬂuhbydmnmzmhnﬁ(m)
met hanol and nethylen thorjd t he. roduct was
el uted using 2M amony &ppﬁrﬂglp fﬂfl THBY  EXAVPLE 98
3-(1-(3-(I HBenzo[ d] i mhganrol - 2-yl ) - 4- (7 nethyl 3a, 7a-d
i hydro-1| Hindazol - 5- \
yl ) but anoyl ) pi peri di
)-one A solution of
L~( 2- am nophenyl ) - 2- ((
| -
5-yl) net hyl) - 4- oxo- 4- (4- (2 SE; |, 2-di hydr oqui nazol i n-3
(4H) - yl) pi peri L ﬂn8n1de in
1, 2-di chl.oroeth 8 m\)_/and acetic acid (1 nL) was
heat ed under nitr en at 650C for 5 h. The sol vent was

(20 V- OHERECHIFo LR AVB HEAER R QTR Ay 2--
snﬂthyﬂnlﬁyﬁﬁmldeﬂi&hyﬂ@&@nd vty dioduinazol i3 (AHYT | ed,
flltere and concentrated. The final product was

o BYRIPFRF ey -qarboxamider (4 gy A0y mmel )i msghang! (lddgmb.) pyas
gﬂgg%u%tﬁhﬁsga@agd {(EREWA R PEL SR (1 6% -onMRAESAL) | Ntk +

| The Aagkbw sy fleshed v)th hedsogen and {Towret thytir Gade? an dinmsghare lof

i nd I hyl ) - .4- -4-(4-(2- < .
e B S LA B SR 3 PR S g ig Hna
gaﬁlaﬂﬁinhltl(lw ofitharcoal, 1.5 mg). The flask was flushed with hydrogen and

(2-am nophenyl ) - 2- ((7- neth | - 3a, 7a- di hydro-I'Hindaz
op.].lowed to stir under an atmosphere of hydrogen overnight. The reaction was

) - 3, 4-di Iﬁﬁro azol i n- 2(| H

N
-nehhyl 3a,[7a-di hydro-| H i ndazo

flushed with nitrogen, filtered through celite, and concentrated in vacuo. Column
chromatography gave 2.4 mg (17%). '"H-NMR (CD;OD, 500 MHz) § 1.49-1.63
(m, 4H), 2.32 (s, 3H), 2.43 (s, 3H), 2.69-2.78 (m, 2H), 3.98-4.12 (m, 2H), 5.11-
5.24 (m, 3H), 5.39 (d, J=17.1, 1H), 6.55 (d, J/=4.9, 1H), 6.72 (s, 1H), 6.80 (d,
J=17.9, 1H), 6.85 (s, 1H), 6.97 (dd, J=7.6, 7.3, 1H), 7.06 (s, 1H), 7.10-7.76 (m,
6H), 8.03 (d, J=5.2, 1H). Mass spec.: 604.96 (MH)".

4-tert-Butyl 1-methyl 2-((7-methyl-1H-indazol-5-yl)methyl)succinate
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5-yl ) et hyl) - 4- oxo- 4- (4- (2- oxo-1, 2-di hydr oqui nazol i n-3
(4H) -yl ) pi peridin-lyl) butanam de (0.24 mmol) in

woreaolamsto (5 nl) was treated with acet al dehydeP¢/Ustop4/040721

10

15

20

25

at roomtenperature. The m xture was stirred for 2 h
at roomtenperature before the solvent was renoved in
vacuo. The residue was taken up in nethanol (5 nL) and
t hen sodi um bor ohydri de (0. 48 nnDI) was added. After

30 th th I a n
o5t dud AR Apebanrhy e - HY Bt SOTamHRy -4
T'%%olﬁdt&ﬁhc 9&@%‘9’964?‘? saRhA3BdnlY-bhiyibr2g i on through a

pad of celite and ncentrati'on of the filtrate. (95%
VB ESrppddtdinidate(3584nmEXANPL Ban®9) in tetrahydrofuran (25 mL) was

§§d6féﬁ}4(bﬂ§fg{ t21 luf;bﬁ%g Az ?e[ (3]2 ﬁ?at roomztel)f/lpgraturé Hcraraﬁt hyl
| Eﬁérb&ﬁrﬁ@@s%ﬁs@ﬂv@@ fahdl tH-rdaction was 4ti@ed i BTN b@@?eoﬂ)dsﬁng it

one H Prepared as described above for Exanple
rouglre-pad afsilagargel VY ESIrjtjometfhedHtgteazaye a wlet&tsoBdut yI

(R FEUSUCEORRENIAS Zikad G LA TSI o

nE&IhWedZJ‘j-f}lfrdt&Zrol Tlte filkohiel wipsl oacdnararsideNiBeCctidg peoduct was
solution o

2 optainedvia siensgal shioprafegraphnelving it 0% tee0fg ethyli ndazo

cet§te ?J&%%t Oggbgﬁgfe ggﬁafgipﬂc 2 41 FER! SRS [M+HT = 332.77.

nethyl 2- (di met hyl phosphono) gl yci nate (4.80 g, 1.0

e e A S e Gl e R S

nL 1.7 equiv). Thqnﬂ@@pggmmﬁmgghagﬁgM@d to stir at
roomtenperature for 3 days.

To a solution of 4-tert-butyl 1-methyl 2-((7-methyl-1H-indazol-5-
yDmethyl)succinate(0.6053g, 1.82 mmol) and N-cyclohexyl-N-
methylcyclohexanamine(0.4686 mL, 2.19 mmol) in tetrahydrofuran (10 mL) was
added trimethylsilylethoxymethyl chloride (0.3859 mL, 2.19 mmol) at room
temperature under nitrogen. The reaction was stirred overnight and the solvent
was removed in vacuo. The crude product was taken up in ethyl acetate (10 mL)
and washed with water (3 x 5 mL). The ethyl acetate layer was dried, filtered and
concentrated. The final product was obtained by flash chromatography, eluting
with 0% to 20% ethyl acetate/hexane. (0.5873g, 70%) HPLC tg=1.89 min,
MS(ESD[M+H]" = 462.94.

tert-Butyl 3-(hydroxymethyl)-4-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-
2H-indazol-5-yl)butanoate
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The reaction was diluted with ethyl acetate and water,
and then poured into diethyl ether. The organi c phase

wormsnashed with water (2X), then brine, dri edPOUE82004/040721

10

15

20

25

magnesi um sul fate and concentrated. Col umm

chr omat ogr aphy (30% et hyl acet at e/ hexanes -> 40% et hyl
acet at e/ hexanes) gave 5.90 g (83% as a foam Mass
spec: 462.40 (MWH) +. Met hyl
3-(2-((2-(trinethylsilyl)ethoxy)nethyl)-7-nethyl-2Hin
dazol -5-yl)-2- hydroxypropanoate To a s\g*/ati on of
tert-butyl (2)-1-(nmethoxycarbonyl) - 2 ( 2-(%( 2-
(trimethylsilyl)ethoxy)nmethyl)-7-nmettig-2H i ndazol - 5-y
') vi nyl carbamat e (200 ng,
di chl oronet hane (2 nL) at R
trifluoroacetic acid (1/mMN. i celbath was renopved.
After 30 mn, the\éfcﬂ on Mas poured Qthto a
separatory funneI/S' nt ai ni ng et'hyl acetate and water,
neutralized with

solid sodi um bi carbonate, and the

| ayer s queitduse Panhéeth G- ((ThRetRYIIB (R4 e ¢l wa@g@ﬁethyl)

w th saturated sodi um bi carbonate, then brine ri ed

ovrindegghSsylums By useigate A8 Fsgn & 2 tpmp B vas Tkssolyed Ilow

Sl (£ 2 8 WD RE) HIAEUARGROGANY BT | £Be! 260

r eandl) vas wddedsint theedaaionrvasstitredperoaiitempotaerra bgérhight.

© b (GahHaO TR W BePriginde) DBy sxged e acia

C QA6 BRtkdcRddedith E@ly AR E30RG H&) aph Yhe‘%!?h IabdtGR 195%& w(ag arfed,

et hyl acetate/hexanes) gave 20.4 ng (13% as a
y éltereds apd condentated pegive %&om@sp(dxﬂ)ng acid (0.5214g, 92%)

Vel & 2L (PR R
card@nphed triethylamine (0.1942 mL, 1.40 mmol) at 0°C under nitrogen was
added isobutylchloroformate (0.1810 mL,, 1.40 mmol). After 1 h, the reaction
was allowed to warm to room temperature and stirred for 4 h. A solution of
sodium borohydride (14 mmol in 5 mL water) was added slowly to the reaction
mixture at room temperature and stirring was continued for a further 2 h. After
concentration in vacuo, the residue was taken up in ethyl acetate (35 mL) and
washed by water (3 x 10 mL). The ethyl acetate layer was dried, filtered and
concentrated. The final product was obtained by flash chromatography eluting
with 0% to 50% ethyl acetate/hexane (95%). HPLC tg=1.89 min,
MS(ESI)[M+H]"=434.93. '"H-NMR (400 MHz, CDCl3) § 7.94 (1H, s), 7.23 (1H,
s), 6.89 (1H, s), 5.66 (2H, s), 3.59 (2H, t, J=8.0 Hz), 3.52 (1H, m), 2.69 (1H, m),
2.58 (1H, m), 2.57 (1H, m), 2.56 (3H, s), 2.33-2.23 (3H, m), 1.39 (9H, s), 0.90
(2H, t, J=8.0 Hz), 0.07 (9H, s).

tert-Butyl 3-formyl-4-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-

indazol-5-yl)butanoate
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To a solution of nethyl
3-(2-((2-(trinmethylsilyl)ethoxy)nethyl)-7-mnmethyl -

WQ@Bkbosnos#Ez0| - 5-yl ) - 2- hydr oxypr opanoat e (20 ny, BGI/US2004/040721

nmol es) in pyridine (1 nL) was added

4-ni trophenyl chl orof ormate (55 ng, 5 equiv). The
reaction was stirred at roomtenperature overnight.
The reaction was treated with an additional portion of
4-ni trophenyl chl orof ormate (30 ng, 2.7 eguiv) and
stirred at roomtenperature for 8 h. Th%%eamionvms
poured into diethyl ether, washed wth |IM potassium

bi sul fate, saturated bicarbonate, anfl sodi um
hydroxi de until nost of the p-nitrgophenol had been
renoved. The sol ution was with brine,
dried over sodium sul fat@e;N, ncentrated to give 50
mg (quant.) of a yal |1 ol sofi dHahi®h was used

i medi ately in thﬁi ext reaction. Mass spec: 530.30
(M) +.

|- (Met HXQYGaltfRRRY drr- Bu&y23&@&%&&?&%1@1&1&}1}162 lexy) ne
t hyl ) - 7- met hyl - 2Hi ndazdl -
4(t@lnezh)dﬁilhﬁl')ﬁﬂ@?(Z)ImtbldthHamdMOhS admanyﬂt)! 9-5200 g il Pg-mimol)

C%’E ﬁ% gﬁggé‘ g% m?)( (VQS ??c%g%e%g—%amm reagent (0.6449 g, 1.52

( irﬁhcbl?hthﬁébﬁnl tembgratud@Xyhe®herion) wz?s- dﬁiﬁfehy erdkghit BefdzOWashing
4-ni trophenyl carbonate 51 mol es) and

3 W4thd1|y N ;ﬁesil@nehs(dg%é% {1@ mLyangd vyefaﬁ @ds: g‘?m&) Fhe pegapicdayer

g;ﬁﬁ Ol I

Sjlafr}ritse?ﬂyﬁi fPﬁc%réFm - c)c)?&e-ﬁﬁ‘gs e élg ?1}1\§§[t§rgglgévt\fat§aﬁ oB@a‘?ne'drBy flash

dchmaprappythytukingath neS¢% eﬂhymhcetété/hexpmie@ 27The, 5186 HPC

was stirred,at roomtenperature. for The reactjon

w2 iRt HDRAR @AMz, CHCl &9 ﬁ%l(l%c%t ate(Ihadet? (1H,

10 Wsj, B 83QYPot 353 Hysso e, 1290 HL8MRBLNGY, dIskYHH,

15

20

m), 2.54 (3H, s), 2.49 (1H, m), 2.30 (1H, m), 1.33(9H, s), 0.87 (2H, t, J=8.40 Hz),
-0.01 (94, s).

tert-butyl 3-(1H-Imidazol-2-yl)-4-(7-methyl-2-((2-

(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoate

\

—Si

A solution of tert-butyl 3-formyl-4-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)butanoate (0.64 mmol), glyoxal
(1.3 mmol) and ammonium hydroxide (1.3 mmol) in dioxane (10 mL) was heated
at 70°C for 4 h. The crude product was extracted with ethyl acetate (3 x 20 mL).
The ethyl acetate portions were combined, dried and filtered. Flash
chromatography using 0% to 100% ethyl acetate/hexane gave the desired product
(65%). 'H-NMR (400 MHz, CDCl3) § 7.93 (1H, s), 7.15 (1H, s), 6.89 (2H, s),
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over magnesi um sul fate, and concentrated. Columm
chr omat ography (100% et hyl acetate) renoved baseline
wosns@sot o gi ve 50 ng (quant.). Mass spec: 6PCT/B82004/040721
VH) +.
(R) -1-Methoxy-3-(7-methyl-2-((2-(trinmethylsilyl)ethoxy
) met hyl ) - 2H i ndazol -5- yl)-1-oxopropan-2-yl 4-(2-o0xo-
1, 2- di hydroqui nol i n-3-yl ) pi peri di ne-1-carboxylate L i
| ut | l,- t hoxyecar | ),-2-(2- -
i r@ghér éggﬁéeﬁ)h%g@f% %68;&70%92’#5& éﬂg‘s ﬁ’dh%HH widy,
I dan I & 4§38
3”5.“’%. R e AT A AL SRR
mi=8.20 5ig), (PH Sh MSéEde{MHtLh 4131 1 owed by dropw se
addi tion of diisopropylethylamne (0.37 nm, 2.15 nmol)
at roomtenperature. The resulting yellow suspensi on
5 was giiBhgpi3al- (4&0%&213@&13&} ll'HQnﬁ&’szDP.grﬁ'DM (TRt et yre
was extracted with et acetate ghnd t he
or gani ¢ pﬁé@@%ﬁ%ﬂﬂ\)&ﬁﬁém)mﬁthﬂ) 8Hr1ﬁéazé?h§ Yibuggoager
sodi um sul fate. The crude product was purified using
preparative HPLC to affor g= O\./
(R) -1 -nmet hoxy-3-(7-met yiN, 2 )
(trinmethylsilyl)\et hgxp) nethyl jzol - 5-yl)-1-oxop
ropan-2-yl 4-(2-gix9- 1, 2-
di hydr oqui nol i n-3-yl ) pi peri di ne-1 - car /' y
30% . Mass spec. 619.24 (MH). 1 H NWR DC13, 400
MHz) d 8.0 (s, IH), 7.53 (br s, 2H), :
IH, 7.34-7.31 (m IH, 7.21-7.18 (m
IH, 5.7 (s, 2H), 5.23 (dd, J = 8.6, 4. ,428

00" (e o el By P g1 S gsma-@yggl( 2H.

2HyimetlylOyewxy@ddthyl)-2H-indazol-5-yl)butanoate (0.16 mmol) 4-tert-
1o (Flidiebi T (B0 s oL b S PP LS 1) -2

dimethylformamide (2 mL) was stirred at room temperature overnight. The

mixture was diluted with ethyl acetate (20 mL) and washed with water (3 x 5
mL). The ethyl acetate layer was dried, filtered and concentrated in vacuo. The
product was obtained by flash chromatography using 0% to 50% ethyl
15  acetate/hexane (65%). 'H-NMR (400 MHz, CDCl3) 6 7.93 (1H, s), 7.23(2H, m),
7.03 (2H, m), 6.82(2H, m), 6.63 (1H, s), 6.49 (1H,s), 5.68 (2H, s), 4.82 (2H, d,
J=4.0Hz), 3.60 (2H, t, 8.0Hz), 3.41 (1H, m), 2.86 (2H, d, J=8.0Hz), 2.79 (1H,
dd, J1=8.0Hz, J2=16Hz), 2.61 (1H, dd, J1=8.0Hz, J2=16Hz), 2.49 (3H, s), 1.31
(9H, s), 1.25 (9H, s), 0.91(2H, t, J=8.0 Hz), -0.06 (9H,s). MS(ESI)[M+H]" = 617.
20
EXAMPLE 95
3-(1-(3-(1-(4-tert-Butylbenzyl)-1H-imidazol-2-yl)-4-(7-methyl-3a,7a-dihydro-
1H-indazol-5-yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one
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0XO-
1, 2-di hydr oqui nol i n- 3-yl ) pi peri di ne- 1- car bonyl oxy) pr op

war@so3&@sd d H NAgqueous |ithium hydroxide (IM RGDURL04/040721
0.13 mmol ) was added dropwi se to a stirred solution of
(R) -1 -nmethoxy-3-(7-nmethyl -2-((2-
(trimethylsilyl)ethoxy)nethyl)-2Hindazol -5-yl)-I-oxop
ropan- 2-yl 4-(2-oxo- 1, 2-
di hydr oqui nol i n-3-yl ) pi peri di ne-| -capboxyl ate (40 ny,
0.0646 mmol ) in dioxane (2 nlL) afb r-d the m xture
was stirred for 2 h. The reaction ched with I'N
hydrochl oric acid, poured int ~-/’te (30 nm),
washed with brine (10 ni), drled |over nmagnesi um

to afford a tan
ich was used w t hout

sul fate and co

foany solid (82 ,

further purlflgat| n. R (CDA 3, 400 MHz) d 8.02

(sIH) 7.60 (s,IH), 7\52-7\32 (m 3H), 7.29-7.13(m

ZFD .05 (s,IH), 5.71 (s, 2¥ 5.29 (dd, J = 9.0, 3.8
IFD, 4.28 (br, 2H), 3.3 pr, 2H), 3.34(dd, J =

141 3.9 Hz, 2H), 3.21 (dd, ¥ ~ 14.4, 9.2 Hz,

2H)3.13- 2.75 (m 4H), 2.60 (g<3H), 1.95-1.72 (m

4H), 0.95-1.85 (m 2H), 0.051 (s, 9H). Mass

spec. 6@5sobstidnMttdre-butyl 3- (1 (4 tert-butylbenzyl) 1H- 1mldazol 2 yl) -4- (7-

(R -I-(3- Eth0ﬁ¥carbon 4- oxadi azal - ¥ 6
yJ-2-((¢-puimet y1s11y1)ethoxy)methyl) -2H-indazol-5- yl)bu anoate (

E‘rg’r{ﬂgcgrg %(Jg%ﬁgt?&igﬁ LRbAGK @’1) HES BYd dirhibkdaRdazRlia ar m Fal¥tirred at
5 dirdond twm’ratﬁxieidveﬁﬁg,ﬂt) phe evlivelitnwete-reaobekiyl vareo. H e crude

sti t| on of (
(it Vo Tty b IS SRS - o- (4
ZdMGrdqu%az&id?YQm%b ras)hégansedféed% B& ExEhinte BO (3185 P ORI
yl oxy) propanoi ¢ acid (28.5 ng,
NMR (400 MHz, CDCl3) 6 7.93 (1H, d, J=2.8Hz), 7.31 -6.61(13H, m), 4.90(2H,
m), 4.64 (1H, m); 4.50 (1H, m); 4.22-3.89 (3H, m), 3.65 (1H, m), 3.26 (1H, m),
10 298 (3H, m), 2.70-2.30 (6H, m), 1.74-1.32 (3H, m), 1.23 (9H, s). MS

(ESD[M+H]"* = 644.36.

Similarly prepared:
EXAMPLE 96
15 3-(1-(3-(1-(4-tert-Butylbenzyl)-1H-imidazol-2-yl)-4-(7-methyl-3a,7a-dihydro-
1H-indazol-5-yl)butanoyl)piperidin-4-yl)-8-fluoro-3,4-dihydroquinazolin-
2(1H)-one
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w@2030558m| ) and | -[ 3-

10

15

0.047 Inmol) in anhydrous diglynme (2.5 nL) was treated
W th ethyl 2-am no-2- (hydroxyim no)acetate (6.54ng,

(di met hyl am no) propyl ] 3- et hyl car bodi i m de

hydrochl ori de(.49 ng, 0.0495 mmol) at room
tenperature. The m xture was stirred overni ght at room
tenperature and then overni ght at 1100C. After cooling

S Tich e TR B b aDhds Syl ko T ”>t7i3'f;
LI B S50 LR 0 YL 00 G 0

7(1517 )5 3. 26K H, 1) 4698 (BH, Ink) 2. 70-238D (681, In)) 1.73- 123@(3H 20, 1.23
2 [H 8, 17-6.15 (m 1H), 5.71 (s, 2H).

4@% ?W(Fgﬁﬂgﬁl 266534 20 (m 2H), 3.65-3.55 (m
3.40-3.38 (m 2H), 3.20-2.81 (m 4H), 2.59 (s,

3h) 2.03-1.72 (m 4H), 1.44-1.38 (m 3H), 0.95-0.86
(m 2H) -0.045 (s, 9H) EXWNPIINSE. 701. 22

( % ﬁeﬁ{yﬁ-}&%%ﬁy%y {@%h&azo’l %-yq Qy(g (pyrldm-4-ypmgtij1yl)-

g tl'(H-iEﬁideﬁZJyY)bhﬁixﬁS’BiéMﬁ‘dm L4 )yi 2B Ldi R pdiquinazblie20hH) -one
di hydr oqui nol i n- 3-yl) pi peri di ne-| -gartﬂ)xyl ate N Solid
l'ithium borohydride (1.5 ng, O. 0689% |® added to
a stirred solution of (R -1 -(3-(ethoxycakbgnyl)-

1, 2, 4- oxadi azol -5-yl)-2-(7-methyl - 2- ((2-
(trimethylsilyl) i ndazol - 5-yl) et hyl
4-(2-OXO 1, 2- N/
di hydr oqui nol i n- B- | NET
0.00328 ol ) i n"et hlanol\-LZ
The m xture was stirred for

with saturated anmmoni um chl oni ¢ d’
met hyl ene chloride (15 =N

Yield: 81%. 'H-NMR (400 MHz, CDC13)6809 (1H, m), 7.93(1H, s), 7.38 -
6.90(6H, m), 6.67-6490(5H, m), 5.27(1H, m), 4.82 (1H, m), 4.66-4.52(2H, m),
4.27-.3.99(3H, m); 3.61-2.51 (7TH, m), 2.26 (3H, s), 1.78-1.23 (4H, m). MS
(ESD[M+H]" = 589.16.

i%e-1-car boxyl ate (2.3 ny,
) at roomtenperature.
and t hen guenched
and extracted with

N-(2-Aminophenyl)-2-((7-methyl-3a,7a-dihydro-1H-indazol-5-yl)methyl)-4-oxo-
4-(4-(2-o0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidin-1-yl)butanamide

Y

A solution of (£)-2-(4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-
1-carboxamido)-3-(7-methyl-1H-indazol-5-yl)propanoic acid (98.9 mg, 0.21
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m.). The organic |ayer was washed with brine (5nl),
dried over magnesium sul fate, and concentrated in

wo awa05¢560 af f ord t he expected product (2.02 ngPCRES004/040721

10

15

20

Mass spec. 661.45(MH +).

(R -1-(3-(4-Fluorophenyl)-I, 2, 4- oxadi azol -5-yl)-2-(7-m
et hyl - 2- (( 2-

(trimethylsilyl)ethoxy)nmethyl)-2Hindazol -5-yl) et hyl

4 (2-0
YR %a%eﬁlsﬁp% ydignging (f6rmedf)-fo mmel habiisthylamipe (-1 mL,
t mam m wa 1Irre
B ] ol ot v e
oomm te,nipedattmycfoo@] bi Ahk isolv8aty Weps neawivell imevdcug and)tinybsmye

L aR DR Sustts & 208 Sk Mgt THe chroye sihs SRR oy o

( EnethaBl anfd REBPIRHO Ao add the pﬁdéhmbiydlé’t% nghg DRPYthIndnia
et hyl car bodi i m de hydrochloride( 7.5 nyg, nmol )

t & methroditb8@hper at ure. The mixture was stirred
overnight. The stirred m xture was then heated to 110C
overnight . After cooling to roomtenperature, the

sol vent was renoved i n \IECANPIIEI98 he crude product was

purified using greparatlve HPLC to afford a _tan gg.um
( @6(12(3rfaH Barzp[dlimidaend-2-¢bet-¢ -methy | Wayha-¢ihgdep-dH-ipgazol-5-

9
7 5. 7 g0 ngtBivergh 4/?8‘%‘51 ﬁfﬂyﬁi@w%é%éﬂ%%ne
6.19-6.15 (m IH, 579 (s, 40m20(m 2H)
3.55-3.40 (m 4H), 3.20- 283(m
2.72-2.35 (m 2H), 20819(m 77(m 2H)
-0.11 (s, 9H). Mass spec 723. ol | owi ng

i nternedi ates / ar ed

A solution of N-(2-aminophenyl)-2-((7-methyl-3a,7a-dihydro-1H-indazol-
5-yl)methyl)-4-ox0-4-(4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidin-1-
yl)butanamide in 1,2-dichloroethane (8 mL) and acetic acid (1 mL) was heated
under nitrogen at 65°C for 5 h. The solvent was evaporated and the residue taken
up in ethyl acetate (20 mL). The ethyl acetate layer was washed with 1M sodium
hydroxide (5 mL ) and water (2 x 5 mL), dried, filtered and concentrated. The
final product was obtained by flash chromatography using 0% to 10% 2 M
ammonia in methanol/methylene chloride. MS(ESI)[M+H]" = 550.

N-(2-(Ethylamino)phenyl)-2-((7-methyl-3a,7a-dihydro-1H-indazol-5-yl)methyl)-
4-0x0-4-(4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidin-1-yl)butanamide
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(R -2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)nmethyl)-2
H i ndazol -5-yl)-1-(3-

w@ pyosioskisse 4-yl ) -1, 2, 4- oxadi azol - 5-yl ) et hyl PCT/US2004/040721

10

15

20

4- (2-oxo-1, 2-di hydroqui nazol i n- 3(4H) -
yl ) pi peri di ne-1-carboxylate Yield: 58% 1H NWVR (CDC 3,
400 MHz) d 8.95 (d, J=3.2 Hz, 2H), 8.48 (s, IH, 8.38

(d, J =5.6 Hz, 2H), 7.92 (s,IH), 7.39 (d, J = 6.8 Hz,
IH, 7.22-7.18 (mIH), 7.10-6.96 (m H) 6.76 (d, J =
7.6 Hz, IH), 6.16 (overlaping dd, @ 6.8 Hz, IH),
5.79 (s, 2H), 4.50-4.20 (m 5H), 3. (m 2H) ,
3.40-3.38 (m 2H), 3.20- 2.81 ( 79 (s, 3H),
2.03-1.72 (m 4H), 0.90-0.82 ( 2H) , -0.112 (s, 9H).
Mass spec. 709. 34

VH+) . (R) - 2- (7- Net A2- (g rimethyl silyl)ethoxy) nmet

(
hyl ) - 2H i ndazol - ﬁyl -1 Q' 3-NH
(pyridin-3-yl)-1,2,4:oxadi IN\/yI)ethyI

4- (2-oxo-1, 2-di hydroqui nol;i 1' -

yl ) pi peridi ne- 1- carboxyla |eId 43% 1H NMVR ( CDC

3, 400 MHz) d 9.65 (s, 9.02 (s
8. 85- 8 AreplytiAn ofy-(2- H%ﬂ@ﬂyl) - (7- meté}sfgra %d@wﬂrozﬂ)l-lrtgazol-

7
{35l B et o Lo b o Gl npiin1-

3y BButaﬁBaIﬂﬁe (@fﬁ4 Athol) B h@thZnd%5 fih) whsltrea2d WA tH & etaBddhyde (1
f/gﬂg i emr % e( %hg)?mgt@}?& m%il'%g)(fbr 2 g'a:tl-l?_oogx? fen?pH%eiture

( Be\,folke' tﬁl@ s&l@éﬁl W'é%rr@ﬁaefﬂ’ Jrz)vrc]zkzitéz , Tt h@#as taked bp ilmbhaidl

hyl -1 H i ndazol - 5-
4(i mlgxod thep sadlnydvqrqlwdmdle |(®}4& nym)lp) wpeaddgidn é\fler @mpoxtpe

stirred. sol utiaon
| Psheliof it iebEn g1tk 85t e sbRbichyan akon g in nothylene
chloride (15 mL). The final product was obtained by filtration through a pad of
celite and concentration of the filtrate. (95%) MS(ESI)[M+H]" = 594.

EXAMPLE 99

3-(1-(3-(1-Ethyl-1H-benzo[d]imidazol-2-yl)-4-(7-methyl-3a,7a-dihydro-1H-
indazol-5-yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one

Prepared as described above for Example 93. HPLC tg = 1.18 min,
MS(ESH[M+H]" = 576.16.

tert-Butyl (Z)-1-(methoxycarbonyl)-2-(2-((2-(trimethylsilyl)ethoxy)methy!)-7-
methyl-2H-indazol-5-yl)vinylcarbamate
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met hyl -2-((2-(trinmethylsilyl)ethoxy)nmethyl)-2Hindazol
-5-yl)ethyl 4-(2-OXO 1, 2-

wal2dvgasasaui nol i n- 3-yl ) pi peridi ne-1 -carboxyl at BCT/US2004/040721
(16.2ng, 0.0224mol) in 1:1 trifluoroacetic
aci d/ methyl ene chloride 91 nL) was stirred at room
tenperature for 2h. Renoval of the solvents in vacuo
foll owed by purification usingpreparative HPLC
afforded a tan gum (8.6 65%9. 1 HNWR (CDO 3, 400
Miz) d 8.22 (s, IH), 8.12-8.01 (m2H), 7.80 (s, IH),
7.76-7.45 (m 5H), 7. 07 42 oc2H), 7.30
(s,IH),7.20-7.07 (m 2 6.2B-6.15 (mIH, 4.42-4.25
(m2H), 3.57-3.45 (m2H)3 31-2785¢(m 4H), 2.60
(s,3H), 2.09-1.88 (m2H), 1.7Q b3 (m 2H). Mass spec.
593.28 (MH). The foll ow ng Exal\qus were simlarly
prepared: EXAVPLE 101
(R -2-(7-Methyl -1 Hindazol - Q—P/I)-I >(3 (pyridin-4-yl)-I
, 2, 4- oxadi azol -5- yl)ethyl
4 (2 oxo- |, 2-di hydr oqui nazolln 3(4(|2I) yl ) pi peridine-I-c

b 97
O NS AR M A

7.15
( mdazpy-5-cartaddehgdd (4)46 F.106+ BNOY) qnch/PKipr- BILcaboey])-

Eme%%-z (gmiféhgp%%sp% O)Q)pz‘glnaf{%gé(gﬂg,%q iv] M etrah o firan”

5 ( m02rhl) atYB&6®H t&ﬁp&amwaaslﬁid(eww N BRIt ttyd2uanidine (3.29
(R -2-(7-Methyl -1 Hindazol - dytos_l_ (3-(pyridin-3-yl)-I

. mlgIgveadivaz dhe gcacyqn) wahgllowe tir at room temperature for 3'days.

ThExRa B R R DRl N RlcPo b S TphecanoY

( diethyl)] eBe2 7 The otgahic pha&ow{sdwashed withGiiner (RK),, théh Brine(, dried
iéve%rm@g?%sp@gugﬁp amif:orgﬂq’ltrat 3éolc.lg(,m(c ?é}métogﬁl}?)h? L%O,%/b gthyl
10 6athté/Mexahkd -> 4094 2ty A tdidPhediiks) 3v@3:90 g (83%) as a foam.

Mass spec.: 462.40 (MH)".

Methyl 3-(2-((2-(trimethylsilyl)ethoxy)methyl)-7-methyl-2H-indazol-5-yl)-2-

hydroxypropanoate

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
(1 mL). The ice bath was removed. After 30 min, the reaction was poured into a
20  separatory funnel containing ethyl acetate and water, neutralized with solid

sodium bicarbonate, and the layers were separated. The organic phase was
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3.42 (m 2H), 3.15-2.82 (m 3H), 2.58 (s, 3H

2.08-1.90 (m 2H), 1.85-1.35 (m 2H). Mass spec.
wWoI®58%M1 +). EXAMPLE 103 PCT/US2004/040721

(R -1-(3-(Ethoxycarbonyl)-I, 2, 4- oxadi azol -5-yl)-2-(7-m

et hyl -1 H i ndazol -5- yl) et hyl

4- (2- oxo-1, 2-di hydroqui nol i n-3-yl ) pi peri di ne-1-car boxy

late HN - Yield: 100% 1H NWR (CDC 3, 400 MHz) d

7.72-7.58%9, .2 38
( mazéﬁgbwnl'ggaﬁra@% églﬁ,fn t?lF_Bl‘bOl}flt% éhe %géenmﬁmez{%ver glagg?squm J
Is_Dﬂl?até aid -cogdé}l%u%d S%he yélo‘l?gre%m,le %H%s 'tre§tea Qvn% s‘églu%rm
2 leyanobomﬁydmffz(zommgz F‘|)4 eqﬂn@ 4m@ tetrahy&rOMaIB (2—1an) Thsmaction

ec..57. P Bi ndj n ay.Tissue lture.
R P by oot ey S Hb R e

5 ”With' VAU (2IXT), tRBTHB, Gﬁé‘@b%rlxﬂ&n@&uMiMMﬂet dhddhténtted.
salts andLqutamne (G bco) ﬁlemsnted with 10%

f &odimmelupmatogeaphinop cilise gyl (2@@1 ¢thdeicplateshexaprs) gave 20.4 mg

ol Red PR MRl BT SRE R RO OV, 2%y " ana
i ncubated for 5-10 mn. at 4 OCin hypotonic Iysis

buffer caonsisting of 10 mM Tri ?‘
EDTA. ThéMeghoxgcdpony s é%é@eﬁtrel@at Vksam)fﬁ %ﬁya,%lethdl) -/-methyl-

10 Polypropyl enezﬁqh&&oiégl%t@gg%pé@gg hapgeni zed

usi ng a polytron ena uged at

32,000 x g for 30 mn. Tbé’ﬁz@ S were resuspended in
cold hypotonic lysis MeO

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
15  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 h. The reaction was poured into diethyl ether, washed
with 1M potassium bisulfate, saturated bicarbonate, and 1M sodium hydroxide
until most of the p-nitrophenol had been removed. The solution was then washed
20  with 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)".
1-(Methoxycarbonyl)-2-(2-((2-(trimethylsilyl)ethoxy)methyl)-7-methyl-2H-

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

carboxylate
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buffer with 0.1% manmal i an protease inhibitor cocktail
(Sigm) and assayed for protein concentration. The
wEBoslAdSshonogenat e was t hen al i quot ed and st oP€TiUS1004/040721
-80 OC until needed. Radioligand Bi nding Assay. The
conmpounds of invention were solubilized and carried
t hrough serial dilutions using 100% DVSO. Ali quots
fromthe conpound serial dilutions were further
diluted 25 fold into assay buffer (50 mM Tris-C pH
7.5, 5 MM MA 2, 0.005% Triton Xal0 agd transferred
(volume 50 m) into 96 well assay @ [ 1251 ] - CGRP
( Amer sham Bi osci ences) was dil 60 pMin assay
buffer and a vol unme of 50 rd added to each well.
SK-N-MC pel l ets were tha d odiluted in assay buffer
with fresh 0. 1% mamual Ve otease inhibitor cocktail
(Sigma), and honogeni zed ag K- N- MC honpgenate (5
ng/wel ) was added in a volu f 100 m . The assay
pl ates were then incubated at (oumten'perature for 2
h. Assays were stopped by addi n of excess cold wash
buffer (20 nM Tri s- pH 7— 'g% BSA) i mmedi ately
fol | owed byflltratlon over’ g fiber filters

Non- spadt s cRRe Atd MeRdR e atlnh 2B et o core.
(tntr&tlrylsblylbadloxya)uham@d] 7-\mettlyylvﬂﬂ‘rlrdkit(ﬂF':ﬁfyf)ﬁﬂy]l}linmg)phenyl
PR G R PO G o E TGP AR ez

I 5
57 Qa/lg\'l)i&l‘% é@rﬁg}%’ 3R %ﬂﬁﬁv) P %llds%r@hi&&l'f\lﬂ(ﬂégi 1Iiil'd”'ﬁbﬂhglf3—1%§)elrﬁde

Elamb) end-Hreaied @(thﬁlhlsopropylethylarmne (0.1 mL, 11 equlv) 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
10  acetate) removed baseline material to give 50 mg (quant.). Mass spec.: 622.50

(MH)".

(R)-1-Methoxy-3-(7-methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-
yl)-1-oxopropan-2-yl 4-(2-oxo-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate

H

0 N

—

o N
\O/U\_/O—<o . |/——
2 o_/_ \

N—

-
=~ _ 7
N

15

To a solution of 1-(methoxycarbonyl)-2-(2-((2-
(trimethylsilyl)ethoxy)methyl)-7-methyl-2H-indazol-5-yl)ethyl 4-nitrophenyl
carbonate (0.859 mmol) was added 3-(piperidin-4-yl)quinolin-2(1H)-one-
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hydrochloride (682 mg, 2.58 mmol), in one portion, followed by dropwise
addition of diisopropylethylamine (0.37 mL, 2.15 mmol) at room temperature.
The resulting yellow suspension was stirred at room temperature overnight. The
mixture was extracted with ethyl acetate (2 x 2mL)and the organic phase was
washed with brine and dried over sodium sulfate. The crude product was purified
using breparative HPLC to afford (R)-1-methoxy-3-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-oxopropan-2-yl 4-(2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate (157 mg, 30%). Mass spec.
619.24 (MH"). 'H-NMR (CDCI3, 400 MHz) 6 8.0 (s, 1H), 7.53 (br s, 2H), 7.47-
7.43 (m, 1H), 7.34-7.31 (m, 1H), 7.21-7.18 (m, 1H), 6.96 (s, 1H), 5.7 (s, 2H),
5.23 (dd, J = 8.6, 4.6 Hz, 1H), 4.28 (br s, 2H), 3.74 (s, 3H), 3.61(m, 2H), 3.13 (m,
3H), 2.93 (m, 2H), 2.59 (s, 3H), 1.94 (m, 2H), 0.92 (m, 2H), -0.064 (s, 9H).

(R)-3-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-y1)-2-(4-(2-

0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carbonyloxy)propanoic acid

H
o N
_——
o N
/”\/0—( /
HO™ o Si—
< _ o_/_ \
o~ zN_/
N

Aqueous lithium hydroxide (1M, 130 mL, 0.13 mmol) was added
dropwise to a stirred solution of (R)-1-methoxy-3-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-oxopropan-2-yl 4-(2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate (40 mg, 0.0646 mmol) in dioxane
(2 mL) at 0°C, and the mixture was stirred for 2 h. The reaction was quenched
with 1N hydrochloric acid, poured into ethyl acetate (30 mL), washed with brine
(10 mL), dried over magnesium sulfate and concentrated in vacuo to afford a tan
foamy solid (32 mg, 82%), which was used without further purification. 'H-
NMR (CDCls, 400 MHz) 6 8.02 (s,1H), 7.60 (s,1H), 7.52-7.32 (m, 3H), 7.29-7.13
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(m, 2H), 7.05 (s,1H), 5.71 (s,2H), 5.29 (dd, J = 9.0, 3.8 Hz, 1H), 4.28 (br, 2H),
3.34 (br, 2H), 3.34(dd, J = 14.1, 3.9 Hz, 2H), 3.21 (dd, J = 14.4, 9.2 Hz, 2H)3.13-
2.75 (m, 4H), 2.60 (s, 3H), 1.95-1.72 (m, 4H), 0.95-1.85 (m, 2H), 0.051 (s, 9H).
Mass spec.605.34 (MH").

(R)-1 -(3—(Ethoxycarbohyl)- 1,2,4-oxadiazol-5-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl 4-(2-o0xo0-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate

H

o N

)

o N-o
I Ao oL
: o’ N\
= N—/

N

10 A stirred solution of (R)-3-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-2-(4-(2-0x0-1,2-
dihydroquinolin-3-yl)piperidine-1-carbonyloxy)propanoic acid (28.5 mg,
0.0471mmol) in anhydrous diglyme (2.5 mL) was treated with ethyl 2-amino-2-
(hydroxyimino)acetate (6.54mg, 0.0495mmol) and 1-[3-

15  (dimethylamino)propyl]3-ethylcarbodiimide hydrochloride(.49 mg, 0.0495
mmol) at room temperature. The mixture was stirred overnight at room
temperature and then overnight at 110°C. After cooling to room temperature and
removal of the solvent in vacuo, the crude compouﬁd was purified using
preparative HPLC to afford a tan gum (11.2 mg, 34%). 'H-NMR (CDCls, 400

20 MHz) 6 8.0 (s,1H), 7.58 (s, 1H), 7.57 (s, 1H), 7.46 (m, 1H), 7.30 (s,1H), 7.24-
7.20 (m, 2H), 6.93 (s,1H), 6.17-6.15 (m, 1H), 5.71 (s, 2H), 4.50-4.48 (m, 2H),
4.29-4.20 (m, 2H), 3.65-3.55 (m, 2H), 3.40-3.38 (m, 2H), 3.20-2.81 (m, 4H), 2.59
(s, 3h), 2.03-1.72 (m, 4H), 1.44-1.38 (m, 3H), 0.95-0.86 (m, 2H), -0.045 (s, 9H).
Mass spec. 701.22 (MH™).

25
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(R)-1-(3-(Hydroxymethyl)-2,3-dihydro-1,2,4-oxadiazol-5-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl 4-(2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate

5 Solid lithium borohydride (1.5 mg, 0.0689 mmol) was added to a stirred
solution of (R)-1-(3-(ethoxycarbonyl)-1,2,4-oxadiazol-5-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl 4-(2-oxo-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate (2.3 mg, 0.00328 mmol) in ethanol
(2 mL) at room temperature. The mixture was stirred for 3 h, and then quenched

10 with saturated ammonium chloride and extracted with methylene chloride (15
mL). The organic layer was washed with brine (SmL), dried over magnesium
sulfate, and concentrated in vacuo to afford the expected product (2.02 mg, 94%).

Mass spec. 661.45(MH").

15 (R)-1-(3-(4-Fluorophenyl)-1,2,4-oxadiazol-5-yl)-2-(7-methyl-2-((2-
(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl 4-(2-0xo0-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate

H

o N

N-o N
F’®’<N/A\;/o—\<o si—
2 o_/__ \

NI

—

A stirred solution of (R)-3-(7-methyl-2-((2-
20  (trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-2-(4-(2-0x0-1,2-
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dihydroquinolin-3-yl)piperidine-1-carbonyloxy)propanoic acid (22.4 mg,
0.0370mmol) in anhydrous diglyme (2 mL) was treated with 4-
fluorobenzamidoxime (5.3 mg, 0.0389mmol) and 1-[3-(dimethylamino)propyl]3-
ethylcarbodiimide hydrochloride( 7.5 mg, 0.0389 mmol) to at room temperature.
The mixture was stirred overnight. The stirred mixture was then heated to 110°C
overnight . After cooling to room temperature, fhe solvent was removed in vacuo
and the crude product was purified using preparative HPLC to afford a tan gum
(16.2 mg, 61%). 'H-NMR (CDCls, 400 MHz) & 8.8.06 (bs, 2H), 7.88 (s, 1H),
7.69-7.46 (m, 2H), 7.40(s, 1H), 7.35-7.20 (m,2H), 7.18-7.07 (m, 2H), 7.07 (s,
1H), 6.19-6.15 (m, 1H), 5.79 (s, 2H), 4.40-4.20 (m, 2H), 3.55-3.40 (m, 4H), 3.20-
2.83 (m, 4H), 2.70 (s, 3H), 2.72-2.35 (m, 2H), 2.08-1.9 (m, 2H), 0.90-0.77(m,
2H), -0.11 (s, 9H). Mass spec. 723.3(MH").

The follﬁ)win g intermediates were similarly prepared:
(R)-2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)-1-(3-
(pyridin-4-yl)-1,2,4-oxadiazol-5-yl)ethyl 4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-
yDpiperidine-1-carboxylate

N
o~
N
N-o (j
7N\ N
ND%N/)\-})« S'/
AT
N
Yield: 58%. '"H-NMR (CDCl;, 400 MHz) 6 8.95 (d, J=3.2 Hz, 2H), 8.48 (s, 1H),
8.38 (d, ] = 5.6 Hz, 2H), 7.92 (s,1H), 7.39 (d, ] = 6.8 Hz, 1H), 7.22-7.18 (m,1H),
7.10-6.96 (m, 2H), 6.76 (d, ] = 7.6 Hz, 1H), 6.16 (overlaping dd, J =6.8, 6.8 Hz,
1H), 5.79 (s, 2H), 4.50-4.20 (m, 5H), 3.65-3.55 (m, 2H), 3.40-3.38 (m, 2H), 3.20-
2.81 (m, 4H), 2.59 (s, 3H), 2.03-1.72 (m, 4H), 0.90-0.82 (m, 2H), -0.112 (s, 9H).
Mass spec. 709.34 (MH™).
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(R)-2-(7-Methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-y1)- 1-(3-
(pyridin-3-yl)-1,2,4-oxadiazol-5-yl)ethyl 4-(2-oxo-1,2-dihydroquinolin-3-
yDpiperidine-1-carboxylate

H
o N
N-o
N\, N
Q<N/)\./°_<o e
= o/ X

5  Yield: 43%. "H-NMR (CDCls, 400 MHz) & 9.65 (s,1H), 9.42 (s, 1H), 9.02 (s,
1H), 8.85-8.70 (m, 2H), 7.93 (s, 1H), 7.88-7.70 (m, 2H), 7.65-7.50 (m, 2H), 7.40
(s, 1H), 7.09 (s,1H), 6.22-6.15 (m, 1H), 5.81 (s, 2H), 4.40-4.22 (m, 2H), 3.56-
3.42 (m, 4H), 3.17-2.85 (m, 4H), 2.72 (s, 3H), 2.05-1.75 (m, 4H), 0.88-0.76 (m,
2H), -0.12 (s, 9H). Mass spec. 706.33 (MH").

10
EXAMPLE 100
(R)-1-(3-(4-Fluorophenyl)-1,2,4-oxadiazol-5-yl)-2-(7-methyl-1H-indazol-5-
yDethyl 4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate

H

0 N

N-o

y N
F@’< — 0—§

N : 0

—

\,N

N

H

15 A stirred solution of (R)-1-(3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yl)-2-(7-
methyl-2-((2-(trimethylsilyl)ethoxy)methyl)-2H-indazol-5-yl)ethyl 4-(2-ox0-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate (16.2mg, 0.0224mmol) in 1:1
trifluoroacetic acid/methylene chloride 91 mL) was stirred at room temperature

for 2h. Removal of the solvents in vacuo followed by purification using
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102 B 103 BWat is clained is: 1. A conpound of

Formula (1) (1) or a pharmaceutical”™ acceptabl e salt
w@roosobesat e t hereof wherein V is a 5-nenbered PCTIYS2004/040721

sel ected fromthe group consisting of imdazolyl,

pyrazol yl, thiazolyl, isothiazolyl, oxazolyl, furanyl,

i soxazol yl, oxadi azolyl, triazolyl, thiadiazolyl and

tetrazolyl or a 6- nEnbered ring selected fromthe

oPREBrigY HEG fifhedi gt e Fie, PGt HNR (GBI 00
bivME) d 820 (dWQH‘;,)@IZ’-BWOi Q}neHJI)ed 8f)|f(9fI1H)h1iiE 7617045|O(m 5H), 7.35-
consistin in olpz% HI soi ndol yl', i'ndazo

bt2i(r.d S0 (5. O FOA Lo, 6t28rqa1sz(r@,@;ﬁ§,.zuw:25 (m,2H),
C' nsﬁa:fﬁ’ﬁ 29%1}2? I %;ﬂnh%)n%h? (o ﬁ&qlalr%))?ﬂ gg% noxa 7911 53

5 aqg, jmnz\fmgrgapacl 593/\&@(Mﬂr’l) Vis optionally substitut ed
with one to three of the same or different

substituents selected fromthe group consisting of

T B ing EX RIS mlally pld O

ClAaIkyIcarboxy, trlfluoronethyl
EXAMPLE 101
10 - (R)-2-(7-Methyl-1H-indazol-5-yl)-1-(3-(pyridin-4-yl)-1,2,4-oxadiazol-5-
yDethyl 4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate

Qf"
N
H

Yield: 56%. 'H-NMR (CDCls, 400 MHz) § 8.97 (bs, 2H), 8.61 (bs,2H), 7.49-
7.42 (m, 1H), 7.35-7.15 (m, 2H), 7.20 (s,1H), 7.06-6.97 (m,2H), 6.80-6.73

15 (m,1H), 6.32-6.12 (m,1H), 4.42-4.17 (m, 5H), 3.57-3.40 (m,2H), 3.15-2.85 (m,
2H), 2.60 (s,3H), 1.95-1.68 (m,2H). Mass spec. 579.13 (MH").

EXAMPLE 102

(R)-2-(7-Methyl-1H-indazol-5-yl)-1-(3-(pyridin-3-yl)-1,2,4-oxadiazol-S5-
20 yhethyl 4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate
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hal o, cyano, am no, am do, nitro, carbanoyl, ureido,
G -4al kyl am no, G ~di al kyl am no, G ~di al kyl am noC

w0 2@bkk§d550 sul phonani de and sul phonyl ; and V opp¢Drstobyo40721
contains 1 or 2 carbonyls; provided that if t is 1,
then Vis optionally substituted with one of the
substitutents selected fromthe group consisting of
hal o, G . 4al kyl, G "al kylidine, 4alkylidine,Ci_4
al koxy, Crhydroxyal kyl, CiAaIkyIcargfnyl,
trifluoronmethyl, halo and cyano;
contains 1 or 2 carbonyls; (V), W
and V is selected fromthe group c
C3. 7cycl oal kyl , phenyl, adanan

is O or 1;

qui nucl i dyl ,

azabi cycl o[ 2. 2. ept W-po azeti gdi nyt,
tetrahydrofurang%f>%ﬁ%zgy§%o i<oxol anyl , thienyl,

t et r ahydr ot hi enyl=/pyrNol ¥ ,dggrrolinyl, pyrrolidinyl,
i m dazol yl, imdazolinyl, Jyisdazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, cﬂwl, I soxazol yl ,

t hi azol yl, isothiazolyl, oxav Nyl , thiadiazolyl,
triazolyl, pyranyl, pyridyl, -yrﬂhidinyl, pyrazi nyl ,

S iaraho, AW R o ROERS S o BRI T sinsa e

V963170 PH’%,%U@' dd{Jé?‘.'@%ﬂ,tlﬂt)esh”f\f(st, i, 7087 ﬁld?f =Yg s3AE 191),
the group

different substituents sélected ffom
7.72-7.42 (m, 5H), 7.37 (d, J=7.6 Hz, 1H), 6.20 (m, 1H), 4.42-4.18 (m, 2H), 3.53-
5 3.42 (m, 2H), 3.15-2.82 (m, 3H), 2.58 (s, 3H), 2.08-1.90 (m, 2H), 1.85-1.35 (m,

2H). Mass spec. 576.29(MH™).

EXAMPLE 103
(R)-1-(3-(Ethoxycarbonyl)-1,2,4-oxadiazol-5-yl)-2-(7-methyl-1H-indazol-5-
10 yDethyl 4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate

H

o N

—

Eto N-o N
OHN/)\E/O_%

\’N
N
H
Yield: 100%. "H-NMR (CDCls, 400 MHz) & 8.22(s, 1H), 7.91(s, 1H), 7.72-7.59
(m, 2H), 7.54-7.38 (m, 4H), 6.27-6.13(m, 1H), 4.56-4.45(m, 2H), 4.26(q, J = 12.4
Hz, 2H), 3.56 — 3.42 9m, 2H), 3.20-2.83 (m, 3H), 2.74(s, 1H), 2.68-2.54 (m, 3H),
15 2.03-1.88 (m, 2H), 1.75-1.52 (m, 2H), 1.44 (t, J = 11.6 Hz). Mass spec. 571.19
(MH").
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30

al kyl ) 0- 2urei do, C(O) OC2. 3al kyl, carboxy, am do,
nitro, phenyl and benzyl; and wherein V optionally
contains 1 or 2 carbonyls; and V and V are optionally
interrupted by C “al kylene, O -(CH2)o-2C(0)-(CH2

) 05,255 I al kyl, saidC . 3al kyl ene being

o&‘?%ﬁﬁwmigrﬁséﬂ upted by or havi ng attached thereto

OTisduOCupireY SKENRME cefs were Hivn@t B3 °CH p9RB0O, M\bﬁﬁféhﬂl er
is G ~™alkylene or Ci”™alkylidene and s is 0 or 1;

| 1 mediugr carsisting of MEMRwithi Egar](q 9salis ped bradesgmine (FAONg
t @gpd)lglﬁenQeJ wqg% W ftegl E% r $). N each of said

b o&
said rocyc alnlng ne to five of the
same or dlfferent 5 heteroatons sel ected fromthe
group consistin N and S and said heterocycle

ol diellrtsy The ﬁ?lgﬁ WA gmiedowze with pbesphateivdicesdrsatine(155

CHMNACL, 3.3 mM Na,HPO,, 1.1 mM KH,PO,, pH 7.4), and incubated for 5-10
min. at 4 °C in hypotonic lysis buffer consisting of 10 mM Tris (pH 7.4) and 5
mM EDTA. The cells were transferred from plates to polypropylene tubes (16 x
100 mm) and homogenized using a polytron. Homogenates were centrifuged at
32,000 x g for 30 min. The pellets were resuspended in cold hypotonic lysis
buffer with 0.1% mammalian protease inhibitor 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 (volume 50 pl) into 96
well assay plates. []251]-CGRP (Amersham Biosciences) was diluted to 60 pM in
assay buffer and a volume of 50 pl was added to each well. SK-N-MC pellets
were thawed, diluted in assay buffer with fresh 0.1% mammalian protease
inhibitor cc_)cktail (Sigma), and homogenized again. SK-N-MC homogenate (5
ng/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%
PEL Non-specific binding was defined with 1 pM beta-CGRP. Protein bound
radioactivity was determined using a gamma or scintillation counter. The ICso
was defined as the concentration of a compound of invention required to displace

50% of radioligand binding.
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atom of said carbonyl is a nenber of said fused rings;
10 (ii) a 4 to 6 nmenbered heterocycl e containing one
w0 o00sls@s0 of t he sanme or di fferent heteroat onsPEEUSIDE0M0721
fromthe group consisting of O N and S, optionally
containing 1 to 2 carbonyls, wherein the carbon atom
of said carbonyl is a nenber of said 4 15 to 6
nmenber ed het erocycl e; (iii) C3_7 cycloal kyl; (iv)
car bazol yl, fluorenyl, 1 O phenyl, -OC i
. 4al kl yl ene- phenyl, or nap %@F or (v) Q - bal kyl
C2. 7al kenyl A < (& QhF@ 10@@%@&@30%1\4%01 000 nM
CH(CHS)C(O)ORS' C(OOR23 or C2 7al yI; and
wherein R3a is opEE%nnpky SﬂbgﬁnﬂuGBRIW|th 1to 3 of
the same or differgnt sut I tuent.s~ selkected fromthe
group consisting (o S Sﬁ g J?: '%ﬁ phenyl, -O 25
C _3 al kyl enephenyl, 10 3 arkylene CKXC» phenyl ,
cyano, am no, nitrn, hal q, Ciralkyl G Binono-bitri-
hal oal kyl, G _3 npno2bi - t|ri - hal oAl kyl oxy| (Gi.

3al kyl )i _2am ne, 3 B

O 0 | | »n| &~

O
@ > W W W w w > W W >0 o w e > 0w e e e w
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-OR3', -C(OR3" , -CCOOR3 , -0-COR 3 , -N(R3")2,
30 -C(ONR3")2, -N(R3")C(O(R 3")2, -

WONEHR3/0363600) N(R3' )2, -N(R3')C(O OR 3" , -0OC(0O NEERBUSDN4/040721
-N(R3 )SO2R3 , -S2N(R3')2 and -S2R3"' ; R3'is H or
-C-b alkyl; R3b is R3a but is not said phenyl or said
substi tuted phenyl; provided that if V and V together
form substitued or unsubstituted irridazol 2-yl or a
substituted or unsybstityted ic system
cont ai ni ng i ni dazpl¥¥ample tﬁ@ﬁ’aﬂ.’ﬁéﬁ;gpﬂeb Dis O NCN
or NSQ2C . 3al kyl | ber & ngd n are
i ndependently O, 1N§P{b%: Dlr{%e?g%lgtt IHWIV m and n are
O, then Ais not N RY mls 2, then nis{not 2; or if
nis 2, then mi sHret E'sN,CHu.C pis 0 or 1;
if pis 1, then G J2§nd E oget‘ﬁer form Ax or Ay; AX
is a fused heterofychg Ngving twy fused [ings with 5
to :

t
In

30 A
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

o R Tl ol N e D -~ o) e e s~ I -~ I ) I ) N == = N v~ e e I = = s ) (e =
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7 menbers in each of said rings, said heterocycle

containing one to four of the sane or different
whedwsnsatons sel ected fromthe group consi sti nECDUSION4/00721

and S; and optionally containing 1 or 2 carbonyls

wherein the carbon atom of said carbonyl is a nenber

of said fused heterocycle; Ay is a 4 to 6 nenbered

het er ocycl e contai ning one to three heteroatorrs

sel ected fromthe .m.,m coRsHStHng N and S;

andopt i onal |y cont%¥#mRls |1 H&“E‘“cg{:’&) >, wherein the

carbon atom of sa ﬂluﬁﬁfeli) Rbcép‘imaléﬁ?, of said 4 to

6 nmenbered heteroc rern_Ax ‘and A/ are
optionally substifutéfl wiit h G . Aal kyl, ral koxy,
Crhal oal kyl , cyanp—G&3—+jeyete oal ky—phenyl ,
hal ophenyl, hal o, fu?ényl , pyrroﬁ pyrfolinyl,
pyrrolidinyl, imgazgyyl [ mdazgll nyl )
i m dazol i di nyl, pyrazol vI , pyrazolinyl, pyrazolidinyl,
pyridyl, pyrimdinyl 58pi geridi nyC, piperazinyl or

nor phol i no; or ifp—is—O-tsueh—+ G-and| J are each
attached to A then ﬁ\gi S and
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G J and A together forma spirocyclic ring system
wWth said rings of said system containing A and
Wob@sesass@GIA s AX or Ay. 2. A conpound accor dPemyuUsm04/040721

claim1 wherein mis 1 and nisl. 3. A conpound

according to claim1 wherein pis 1. 4. A conpound
according to claiml wherein pis 1 and Eis N 5 A
compound according to clai ml wherein pis 1 and E is

C. 6. A conpound MJ‘NH-.N ctam-1l-wherein pis 1

and Eis CH 7. A Ex#pslend Hé'é'&"u?ﬁé“f]o flai m 1
wherein p is 1 an n conpound
according to cl ai mN?mV\lﬂeer ﬁﬁ&gtlglgquO%%Aa J and A
forma Ax and whefei 83Ax |is a fuded heterocycle with
two fused rings epeh-—haviing6—+rerbers—9{ A conpound
according to clai m 18¢%her eln p |§ 1 and 5 J and A
forma Ax and whe[®rgsAX IS A
3, 4-di hydro-1 H quj_nhazolin-2-one. 10. A conpound
according to claim 186herlein p ia 1 and G J and A
forma Ax and whefein_Axlis

3, 4-di hydro-1 H qu na%l i N-2-one 6pt| onal
hal ogenated. 11. A ctggpoynd accopding to|claim 1
wherein pis 1 and G J dand A forma Ax and wherein Ax
is 8-fluoro-2-oxofl, 89di hydr oqui Aazol i n- 3(4H) -yl . 12.
A conpound accordkhgtoglaiml wherelnp is 0. 13. A
conmpound accor di ng t80cl dim1 whErein pls 0and G J
and A forma A 91 A

92
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95
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whedwsnssyel e with two fused rings each havi ng BCTEsives/e40721
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14. A compound according to claim1 wherein p is 0 and
G J and Aforma Ax and wherein Ax is a fused

and where said fused heterocycle forns a spirocyclic
ring systemcontaining A 15. A conpound according to
claim1l wherein pis O and G J and A forma Ax and
wherein Ax is a fused heterocycle with two fused rings
each hayi.ng 6 nmenbers, wherein one of said 6-nmenbered
r?ﬁ@%?‘%ﬂpgﬂ‘%ontains A, further contains a nitrogen
apd anAoX¥EENANrFraha (hnt errupted by a carbonyl said
oxygen attached to A ané wherein said fused
heterocycle fornms a spirocyclic ring system contai ning
A.16. A conpound,accordjng to claim1l wherein s is

7. A conpound according to

land Sy is nethykene.

claiml Wherein S s i 1,)&7‘r§<gethy fe<and R3 is

R3a. 18.0A u C i/ng toxlaiml whexein is s
is 1, Sy is nethyl elle and is B3a wrerein R3&is a

het erocycl e having two fused_ripgs, o f_gaid fused
rings having six members and being attached to Sy and
the other of said rings having 5 nenbers and

containing two nitrogens. 19. A conpound according to
cl ai m ¢r aplarmiageuticalty aoseptablggpali or snbvatythereef and R3 i's

.R3a wha&gquRBa is 7-nmethyl-1Hindazol-5-yl. 20. A
compoun gécording toclaiml whereinis sis 1, Sy is

nmet hyl engisand R3 is R3a wherein R3a is
7-et hyl - 3-net hyl -1 Hi ndazol -5-yl. 21. A conpound
accor di ng t & dnembgred ypgpdegiedTrR thy groyp gonsisting of

imidazolyl,  pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, furanyl,
isoxazolyl, oxadiazolyl, triazolyl, thiadiazolyl and tetrazolyl; or
a 6-membered ring selected from the group consisting of pyridyl,
pyrimidinyl, triazinyl, pyrazinyl, pyridazinyl and tetrazinyl; or
a fused bicyclic ring system selected from the group consisting of
indolyl, isoindolyl, indazolyl, benzimidazolyl, benzythiazolyl,
triazolopyridinyl, imidazopyridinyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl and
benzfuranyl;

wherein V is optionally substituted with one to three of the same or
different substituents selected from the group consisting of
C,.qalkyl, Cy_salkoxy, C,.shydroxyalkyl, C(O)OC;.zalkyl,
C).4alkylcarbonyl, carboxy, C,_salkylcarboxy, trifluoromethyl,
halo, cyano, amino, amido, nitro, carbamoyl, ureido,
Ci.qalkylamino, C,_4dialkylamino, C,.4dialkylaminoC;_;alkyl,
sulphonamide and sulphonyl; and
V optionally contains 1 or 2 carbonyls;
provided that if t is 1, then V is optionally substituted with one of

the substitutents selected from the group consisting of halo,
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22. A conpound according to claim1 wherein Dis O and
Uis CH2. 23. A conpound according to claim1l wherein

wm2008/06058nd U is NH 24. A conpound accordi ng POT/TEEN#040721
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1 whereint is 0. 25. A conpound according to claiml1
whereint is 1. 26. A conpound according to claiml
whereint is 1 and Vis selected fromthe group

consi sting of C3_7 cycloal kyl, phenyl,

t et rahydr of fur yl, thienyl, .pyrrolyl,
pyrrolinyl, %VQ%%II’ maﬁ@ﬁ}ﬁlq%a&@g@% Ci ‘iaf‘ho&ﬁ Jl;i'l -hydgoxyalkyl,
i i dazol i di 'G){halkﬂ)éér%@;blﬁduﬂuﬁiﬂnﬂl@}ll mb an@)é?raﬂﬁﬁbﬂldjl nyl,
oxazol yl , |soxazog¥ i azolyl, ‘i sothiazo

oxadi azoI yl .V epicaailneentsing 1 of ¥ gadpyylspyr anyl pyri dyl,

pyri m vyl n peri dinyl, piperazinyl,
nor phol'i ﬁow%lerﬁé ttﬁﬁd())ﬁ%#p (1|no and di oxol anyl . 27. A

conmpound acapiseRgtelldraph eHeprdupdianiting bf C§7cgzc1aanty1\/ phényl
sel ected fromthe group consisting of ph r}%/

and pi peri di nyI aggnangyle gwpeclidy ] ageiexsielg ]dh‘%ﬂt&lr ﬁifeildlnyl,
whereint is a fr

consi sting of phgér%}ra?{ éh%)f/l?‘?lll y1Cl{u S?dp?g?ﬁ[ﬁgll %151? ahd Vis
substituted w t hterabyddthidny, h@rn@ﬁyh&p)@rolmyf perrelidinyl,

substituents selectedf omth o onsi stin f
hal 0, cyano, G ~&PidgFolyk lmléﬁ%ﬁwg{ @fd eﬂflaylkaxr zoly,
hydroxy, ani no, folifE! BRAANlinGl, OR8N HBaR I, thiazolyl,
O di al kyl ani no. %a YA Htinfd, & c'? S Sh kyl o

car boxy, ami do, mqmuollﬂh@mﬂiazalryﬂ tblefhlzlg&bly Qf@zoltyl pyranyl
conpound accordin 1 wher ei n

odil el Rt s R N BN

and pi peridinyl @fri¥inyE piperazinyl, morpholino, thiomorpholino and
dioxolanyl; and wherein
V'is optionally substituted with 1 or 2 of the same or
different substituents selected from the group
consisting of halo, cyano, Cy.4alkyl, C; 4haloalkyl,
C,.4alkoxy, hydroxy, amino, C;scycloalkyl,
C,alkylamino, C, 4dialkylamino,
(Csalkyl)ppureido, C(O)OC;, salkyl, carboxy,
amido, nitro, phenyl and benzyl; and wherein
V' optionally contains 1 or 2 carbonyls; and
V and V' are optionally interrupted by C,alkylene, O,
-(CH3)0.2C(O)-(CHy)o.2-; or -N-C,_4alkyl, said C;.salkylene
being optionally interrupted by or having attached thereto
O,NorS;
U is CH,, O, or NH;
Qis (SR,
wherein SY is C.;alkylene or C)_jalkylidene and s is O or 1;
R?is R* orR*®

wherein
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substituted wwth 1 or 2 of the sanme or different
substituents selected fromthe group consisting of

and phenyl. 30. A compound according to claim1
wherein V is said 5-nmenbered ring. 31. A conpound
according to claiml1l wherein Vis said 6-nenbered
ring. 32. A conpound according to claiml wherein Vis
said fused bicyc%hf ring system 33. A conpound
according to claim't wherein Vis furanyl, inidazolyl,

oxadi azol yl, tetygzol )ilhete%u@yiavm@mbrﬂlééuriﬁlgs with 5 to 7
qui nol i nyl, G ~al kyl carbonyl’, carboxy, indazolyl,

triazol opyridinyl or mmndumpy:ﬂqﬂd@frﬁﬂd Bugs, ﬂalébntpmqmde

according to claim1l1 wherein V a carb
35. A conpound accor di'R awglgcqng%g?fgmﬁé}eesaﬂm\?fggyefent

furanyl, imdazolyl, @¥Re5atme delectddatdrazid gtbup BHsiseil of
pyrim di ne, quinoli nyI G "al kyl car bonyl , car%

i ndazolyl or [I, 2, 4] T Ab#ndo} andsaid hsteiogyale sptwn ¥

H m dazo[ | , 5- a] pyrid

accordi ng to claim 1 Ig?élrry%]’{/a 12 r?/)% g%ﬁ‘?g‘?‘%ﬁ?rb%“
by net hyl ene, et hyl enatoandf sa(@ﬁbmyﬂﬁ(@memﬁbﬂoﬂsard%sed
37. A conpound according to claiml1 wherein V and V
are interrupted by neffi§¥ene, ethyl ene and

- (CH2) 0- 2C( 0) - (CHf) ) 03 43p 6%&ﬁﬁér8d ﬁ&bxq)cyélé %&&h‘ﬂﬂidg%e to
substituents are unsubstituted. . A conpound

according to claim1 whes efithe samsoudlfﬁyent betemoptopisekected
and R3 is R3a wherei nfI(:\;rsnathe 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

(v)  Cisalkyl, Ca7alkenyl, -C(O)R*, CHC(O)O-R?,
CH(CH;)C(0)0O-R* ,-C(0)O-R* or C, 7alkynyl;
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-
Ci.;alkylenephenyl, -C;_salkylene-OC(O)-phenyl,
cyano, amino, nitro, halo, C,¢alkyl, C,.3mono-bi-
tri-haloalkyl, C;.3mono-bi-tri-haloalkyloxy, (C,.
salkyl),,amine,
-OR?,-C(O)R?, -C(0)O-R?, -O-C(O)R?, -N(R™),,
-C(ONR™)2, NR*)C(O)R™ )z, -
NR*YC(O)NR™),, -N(R*)C(O)OR?, -O-
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w@2008/03655@nd G J and E together form Ax, wherBCTIUS2004/840721
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optionally C ~al kyl -substituted indazolyl; Uis CH2,
O or NH Dis O Ais CH mand n are each 1; Eis N

an optionally hal ogenat ed di hydroqui nazolinone. 39. A
conmpound according to claim1 wherein V is furanyl,

i m dazol yl, oxadi azolyl, tetrazolyl, pyridyl,
pyrimdine, quinolinyl, Ctalkylcarbonyl, carboxy,

iondazgl {//I ot Iazolt oqugbﬁ%ﬁ]éz EI;) _yrit di nyl f t is
or 1;Vis selecte gr rsting o
phenyl, pyridyl and pL$)@£‘N@d3lj%/ ndangOMR}:s substi tut ed
wth 1 or 2 of the sang, ferent substituents

sel ected fromthe gronlS:Hm)Sr@taaH@'l,of G

4di al kyl O, al k b
o Shemyt T RaRs R B Rar Ay eI R S b Brerbh!

net hyl ene, et hyl engvidddhat if CHaY 0F Boge(tie} fdriHlberitded or
wherein said interrupting substituents are -
unsubsti t ut ed:; unsubstituted imidazol-2-yl or a substituted or

unsubstituted fused bicyclic system containing
imidazol-2-yl, then R? is R*®;
D is O, NCN or NSO,C, jalkyl;
Ais C,NorCH;
m and n are independently O, 1 or 2;
provided that
if m and n are O, then A is not N;
if mis 2, then n is not 2; or
if nis 2, then m is not 2;
EisN,CHor C;
pisOorl;
if pis 1, then G, J and E together form A*or A”
A™ is a fused heterocycle having two fused rings with 5 to
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,Nand S; and
optionally containing 1 or 2 carbonyls wherein the
carbon atom of said carbonyl is a member
of said fused heterocycle;
A’ is a 4 to 6 membered heterocycle containing one to
three heteroatoms selected from the group

consisting of O, N and S; and
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sis 1, Sy is nmethylene and R3 is R3a wherein R3a is
an optionally G "al kyl -substituted indazolyl; Ui SCH2,

pis 1, and G J and E together form Ax, wherein AX is
an optionally hal ogenat ed di hydroqui nazol i none. 40.
)-3-{
| -[4-(7-Methyl -1 Hindazol -5-yl)-3-pyridin-2-yl-butyryl
](5 P{?f{er hdin- 4-yl}-3, f')i)gcl)ng}ﬁglrcgﬁtlaﬁnin 3! ?oafgelrbgﬂy%sf,%vmee’rein the
| -[3-(3-Benzyl - [ 1, 2, 4] oxadiaBeh afonybdsuftt &afodtBA 4 mbiibér
ndazol -5-yl)- butyryl]-piperidin-4-yl}-3
, 4- di hydr o- 1H-qui nazol i n- 20bseeq 4 to 6 membered heterocycle;
Sgll- ﬁéi lh;”[ ?'_ (7-Methyl - LEELA0R% Q14 &Y Xrle)oi)ﬁbrgzﬁl_yp 4 Bl With
[ 1, 2, 4] oxadi azol - 5-yl') - but vy, ydlkylpCpilikakyn€fzhal datld/l, cyano,
, 4-di hydr o- 1H qui nazol i n- 2- one;
()-3-{1-[4-(7-Methyl -1 H i n§azoiclogliyl,)phgnylghaephepyl, halop
, 4] oxadi azol -5-yl)- butyryl].-pi;per.i.din:4- oy
, 4- di hydr o- 1H qui nazol i n- Z-k%rﬁlg’;h’ I%ﬁkc’g}-’l{ pﬂi‘réﬂr}y],%yrrohdmyl,
| -[4-(7-Methyl -1 Hi ndazol - imidazel 3k, (Bidaedlingl,ifidazZoKdinya
di azol -5-yl)- butyryl]-piperidin-4-yl}-3 .
, 4- di hydr o- 1H qui nazol i n- 2P¥Rgolyl, pyrazolinyl, pyrazolidinyl,
I() - ?h{: -[4-(7-Methyl -1 Hi ndazgli- unthiliin, (pRsdididydi n- 4-y
met hyl -
piperazinyl or morpholino; or

if p is O 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 GJA is

A¥or AY.
2. A compound according to claim 1 wherein m is 1 and n isl.
3. A compound according to claim 1 wherein p is 1.
4. A comp;)und according to claim 1 wherein p is 1 and E is N.
5. A compound according to claim 1 wherein p is 1 and E is C.
6. A compound according to claim 1 wherein p is 1 and E is CH.
7. A compound according to claim 1 wherein pis 1 and G, J and A form a

A*.
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[1, 2, 4] oxadi azol -5-yl)-butyryl]-piperidin-4-yl}-3
, 4- di hydr o- 1H qui nazol i n- 2- one;

W@ 2003084559 3- ( 3- Di net hyl am nonet hyl -[ 1, 2, 4] oxadPerob2004/940721
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)-4-(7-methyl -1 H ndazol -
5-yl)-butyryl]-piperidin-4-yl}-3,4-di hydro-| H qui nazo
I n-2-one;
() 3-{l-[3-(3-Benzyl -[ 1, 2, 4] oxadi azol -5-yl )-4-(7-met hy

| Hi ndazol

a8 p %meaggafdlﬂgtt%flﬁv%#aﬂffelwa&b.aP%G[ LandA g
NnzoxaziA*@ind wherein A*is a fused heterocycle with two fused rings each havmg
()-3-{1-[3-(3-Methyl-[1, 2, 4] oxadi azol - 57 net hy
| - | Hi fdagobers- y| ) - butyryH
4,4' -piperidinyl}-r, 2 -di hydro-2'-oxospiro-[4H 3", 1| -be
nzoxazine
(p-4-( %c@iﬁ’pl ollné-ad(tdﬂylﬁg@o 2leknd) Wiwizeh blis Bapd I5; PupeAi fdima
-1l-carbgxylic acid
(3- benfylanfl Wherean 6xl§d3 Arddlydm-{Hyqumazolinrgtdg) - | H- i ndazo
| -5-yl)-ethyl]-am de;
()-4-(2-Cko-1,4-dihydro-ZFLquinazolin-3-y|)-piperidine
- 10- Cambm(mbdlmdacé(ddlbg-to claim 1 wherem p is 1 and G, J and A form a
|( _75rr§|t Xéh&" noa Qg 354 )(/11 yZilro_ ﬁ qu1 fm- —on% o%llona yI azo
()-4- (gag§guﬁmﬂ di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne
-l -carboxylic acid [2-
(7-met hyl -1 Hindazol -5-yl)-1-(3-pyridin-4-ylnmethyl-[I,

C1 B, A ey iAo s, TS pie Lagg £ B At

- 1- Ca%b@lﬁ& Mlﬁrea[CAals[Slﬂuoro 2-oxo-1,2-dihydroquinazolin-3(4H)-yl.
(3-di et hyl am nonet hyl -[ 1, 2, 4]oxad|azol 5-yl)-2-(7-net

hyl -1 Hi ndazol - 5-yl ) - ethyl] am de;

(14 W& o%uﬁd%aéﬂr@m?;&a%ﬁ%m@é%imo.& yl)-piperidin
-car I C acl -
(7 ethyl 3- nethyl-lkkindazol 5-yl)-1-(IHtetrazol -5-vyl

)-ethyl]-am

(13- 47 (\z“&@%d&cwrma%d@@am*wgfz%%o 8090 1 grgerram A
e- 1-carboxylic acid [2-
(7-ethyl-3-nethyl -1 Hindazol -5-yl)-I-(phenethyl -1 Htet
razol -5-yl)-ethyl]-am de;

( T% i c%‘r%o(%(xé)ﬂulng acécon% g %)oclg.ll_rh l\J;&Ilhrc.!:§jlezzlr(1) Ipllsn 0 ané/ b) J anp grflorm a
A*and wherein A*is a fused heterocycle with two fused rings each having
6 members and where said fused heterocycle forms a spirocyclic ring

system containing A.

15. A compound according to claim 1 wherein p is 0 and G, J and A form a
A¥and wherein A" is a fused heterocycle with two fused rings each having
6 members, wherein one of said 6-membered rings, which contains A,
further contains a nitrogen and an oxygen which are interrupted by a
carbonyl said oxygen attached to A and wherein said fused heterocycle

forms a spirocyclic ring system containing A.
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(7-ethyl-3-nethyl -1 Hindazol -5-yl)-I-(2-phenet hyl - 2Ht
etrazol -5-yl)-ethyl]- am de;
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-l -carboxylic acid [2-
(7-ethyl-3-nethyl -1 Hindazol -5-yl)-I-(l-methyl-IHtetr
azol -5-yl)-ethyl]-am de;
(+)-4-(2- O(O 1 4- di hydr o- 2H qui nazol i n-3-yl ) -pi peridin

e- _1-c aci o .
(|16-ben?vr P?%&E%PESWPW b wheredp Ky Laad e ispethylengnd
azol -5-yl) - et hyI ] - am de;

()-4-(2-Oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne
- 17- caAbapmyicuad acdondip@ to claim 1 wherein is s is 1, S is methylene and
(7-et h}ig sqget hyl - 1H-i ndazol - 5-yl ) - 1- pyri di n- 4-yl

nmet hyl = tetrazol -5-yl)- ethyl]-amde; ()-4-(2-Oxo-

1, 4-di hydr 0- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1- car boxyl i
c acid [2-

(18t h co@nmnth ythrdm;g tezion 1 Subgtein js-5(ig 1oX0s ARtehenctapd
-2H-tetna th

O B sty & S¥okioBtiR Bovins heafyseg ripepaps af sid
-1 - car sy hhg@h‘d\xﬂné #x embers and being attached to SY and the other of
et hyl - 3-net hy| -1 H 1 ndazol -5-yl)-I|-[I-(2-0x0-2-phenyl -

t hyl ) - paid tiggs h%rpg 5 mpmpbersand ppplagingjeyo nitrogens.
()-3-(1-(3-(4-Ethyl pyridin-2-yl)-4-(7-nmethyl -1 Hindazo
| -5-

yl19.but anwyitpopng ecdodding & ¢lhim B whedkihisdrio du$hianelthyher2(ant

)-one; _3. _3, . 3a- .

() - 8- FRubs- 3herein B dsyIymsthli 1 H-indpzgdds 8t - 5-y1 ) - 3- (pyri

di n- 2-

ylébut anoyl ) pi peridi n-4-yl)-3, 4-di hydr oqui nazol i n-2(1H
ne: A compound accordlng to claim 1 wherein is s is 1, S¥is methylene and

(bth 2n$)3i}|3 &ﬁ{ap&’rhe%ﬂ’“{w j{j"e hé’fj?ﬁ%lftpﬁ%i‘?—ifézé%%r}’ldl n-2-yl)

()-3-(I-(4-(7-Methyl -1 Hindazol - 5-yl)-3-(3-nmethyl pyrid
in-2-
21. A compound according to claim 1 wherein D is O and U is O.

22. A compound according to claim 1 wherein D is O and U is CH,.

23. A compound according to claim 1 wherein D is O and U is NH.

24. A compound according to claim 1 wherein t is O.

25. A compound according to claim 1 wherein t is 1.

26. A compound according to claim 1 wherein tis 1 and V' is selected from
the group consisting of Cs.scycloalkyl, phenyl, tetrahydrofuranyl, furanyl,
thienyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl,

imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, oxazolyl,

isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
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yl ) but anoyl ) pi peri di n-4-yl) -3, 4-di hydr oqui nazol i n-2( 1H
) - one;

i n-2-

yl) but anoyl ) pi peri di n-4-yl) -3, 4-di hydr oqui nazol i n-2( 1H
) - one;

(?FE (L (3|(5 (Hydr oxymet hyl ) pyri di n-2-y]) - 4-(7-net hyl
- i ndazo

yl ) but XYY myaéﬂ ayrimidipyly rigzigyy pHRFHADY LR N- 2( 1H
) -one; holino and thiomorpholing and dioxolanyl.

()-6- (1 ( - Met hyl - 1H i ndazol - 5-yl ) - 4-"ox0- 4- (4- ( 2- oxo-
1 , 2-di hydroqui nazol i n-

S0 K B ) BN A DRSO P S o
yl met el grbs EdHsRtidg of phen?/l pgrldyl and pi er1d1ny1

| ) but anoyl ) pi peri din-4 di hydr oqui nazol i n-2(1H
ne;

b |L)A &1&1 poggggw&hg a1gmy | e @ T8N v libkd 1 0987 Rbm

y
)-0
(
525
1, 2-di hmogramcmfsahg of piiehld, pytidyiapé piprideryl and V' is
1-carboxam d

()-

tny

di h

y vsqbztltured\)@ttwormf ithecrams) or giffqront subgiipends selostegh fyem

hy1) - (2o 2 of hal
"ty e G uegr e e, Gt Ol Gl
() - N- ( Bydrox yentigo,-CHeyaloaig] ChralylarhinpAC nidiallopymird, n- 2

-yl)ethyl):4-(2- - - . :

o by o B TAD RIS POk e hite amide. sit Pl and
() - L™- béndyft- Fl uor opyri di n-2-yl)-2-(7-methyl -1 Hindazo

-5-yl)ethyl)-4-(2-oxol

2-di hydr oqui nazol i n- 3(4H) -yl ) pi peri di ne-1| - car boxam de;

t(29: ;/' %%Pgr?powﬁa hélgjéprtlhklé tAAR0Y whedtd £ is 1YV e fedthd &

di hyd I agpragznsiRtidg fPheyihl) pieyliadd pipetidimat hrakanis de
()-4-(8-Fl uoro-2-oxo-I,2-di hy droqulnazolln 3&4 Y
-(2-( 75%{1W L yith Ad’é%cﬂf the same or dirferent substituents selected from

5-yly- &1 S Qs Rt ClaMk ) RhRS! € de;
LA- (1 - - nélﬁﬁﬁ% ? kl % nethyﬁbﬁﬁ; azo g?y|)
et hyl) armcKoanmnld phenyl
30. A compound according to claim 1 wherein V is said 5-membered ring.
31. A compound according to claim 1 wherein V is said 6-membered ring.
32. A compound according to claim 1 wherein V is said fused bicyclic ring
system.
33. A compound according to claim 1 wherein V is furanyl, imidazolyl,

oxadiazolyl, tetrazolyl, pyridyl, pyrimidine, quinolinyl, C,4alkylcarbonyl,

carboxy, indazolyl, triazolopyridinyl or imidazopyridinyl.
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di hydr oqui nol i n-3-yl ) pi peridine- 1 -carboxam de;
()-LN-(2-(7-Methyl -1 Hindazol -5-yl)-1-(6-phenyl pyridin

1, 2- di hydr oqui nazol i n- 3(4H) -yl ) pi peri di ne-

1- carboxam de; ()-7V-(2-(7-Methyl -

1H i ndazol -5-yl)-1-(6-net hyl pyridin-2-yl)ethyl)-4-(2-0
xol ,

2- dlhydrqu|nazoI|n 3(4 % per.i dj ne- | - car boxam de;

(P4 (é\waglamrwng uyfsl)amz (WReFRLR Nygonfaips epdbenls- yi
)et hyl -4-(8-fl uoro-2-

OXO 1, 2-di hydr oqui nazol i n- 3(4H) -yl ) pi peri di ne- 1- car box
yBat e; A compound according to claim 1 wherein V is furanyl, imidazolyl,

§)e£ lh;” oaac{@zngsﬂotrelfrgzlz)rl]ylzp%lc?y_l Zﬁygigﬁﬁ%h ullﬁcl)lhil-yi 14a1?< lcar_b%lnyl,
di hydr e%bﬂamddzary%ﬂﬁ)z Zt'mﬁkd%;d ﬁh]ggndﬂﬂ =53] Hopty | at e;

()-1-(6-fer?3-Butoxy din- 2- met hyl -1 Hi ndazo
-5-yl 1rmdayd>[14ﬁ—4]2yndao-3 yb.
- di hydr oqui nazol i n-3(4H) -yl ) pi peri di ne-
ar boxyl at e;

|

1,2

1l-c

( 3%- 2- (cdvisdut "al:édrdlﬂg@d@llanﬁ'l Wﬁereln 6an@xW-are interrupted by
1, 6-di hydropyridin-2-yl)eth - _0XO-
1, 2-
1-
(

Gl Pirtepes eazione I GHy oy IOk Gt ne-
car boxyl at e;
+)-1-(6-1sobutyl pyridin-2-yl)-2-(7-nmethyl-IHindazol -
53Y! ) etAhydmpbua8-atdarding t@elamx d-wherein V and V' are interrupted by

L iadht DR he T ) AR herehn saia

() -1 -(ﬁltééup‘imgshtéeﬁﬁ&*@seﬂéﬁhglmxﬁeu@dn 2-yl)-2-(7-nethyl -

| H i ndazol 4- (8-fluoro-2-oxo-
1, 2-di hydr qu| nazol i n-3(4H) -yl ) pi peri di ne- 1

rbo yI at e
(781 &Y RpBRg ApSiing I flpin 1 whersip hyl - 14 i ndazol -5
) et hyI 4 (8-fl UO"S‘PSIZ'Sy1smeth lene and R?is R*® wherein R*is an

OXO 1, 2-di hydr oqui nazol i n- 3 4H) - lI) pi peri di ne-
1- car boxyl at e; optionally C; salkyl-substituted indazolyl;

-1-(4- d N-2-yl)-2-(7-methyl -1 Hi
A

OXO 1, 2-di hydr ogi w&xol i n- 3(4H) -yl ) pi peridine- 1
- car boxyl at e; Ais CH:
m and n are each 1;
EisN;
pis 1;and
G, J and E together form A", wherein A* is an optionally

halogenated dihydroquinazolinone.

39. A compound according to claim 1 wherein
V is furanyl, imidazolyl, oxadiazolyl, tetrazolyl, pyridyl,
pyrimidine, quinolinyl, C,_jalkylcarbonyl, carboxy, indazolyl,
triazolopyridinyl or imidazopyridinyl;

tisOorl;
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(+)-1-(4-Fornyl pyridin-2-yl)-2-(7-methyl-1Hindazol - 5-
yl)ethyl 4-(2-oxo-1, 2-
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(+)-2-(2-(7-Methyl -1 Hindazol -5-yl)-1-(4-(2-o0xo0-1, 2-d
hydr oqui nazol i n- 3(4H) -
yl) pi peridi ne-|-carbonyl oxy) et hyl )i sonicotinic acid;
é)-2[§7-hhghylélFﬁin?ﬁzFI-S-yl)-l-(4-(piperidine-l-car
onyl ) pyri dip- 2- y . .
4- (2-oxo- 1 , 2- b Sﬁi\/ﬁaeegcﬁ{% eroup ennsissing b pienuh pyridy apd ¢
ar boxyl at e; iperidinyl and V' is substituted with 1 or 2 of th
LA- (12 (i soqui nol PIPEEIY) angt V75 saashieq Wit 1 oh a0l mssans o
et hyl ) - 4- ( 2ddfererlt s@bstituents selected from the group consisting of
di hydr oqui nazol.in-3(4//)+ i peri.di ne-1-carpoxam d
2 (511 dor o Crotibyating MO b M SRR RO S ERIde, J Ry,
AL- (1 - (i sogphshi n-3-yl ) -2-(7-
nethyl-I//-Pﬁgggol-5-y|)ethy|)piperidine-
- calr boxam serein V and V' are interrupted by methylene, ethylene and -
|+ Soaut nolER Koy @bl WDk Lid i HRRR sl
dihydroquinazolimﬁﬂmﬁﬁﬁﬁmyt)piperidine-l-carboxylate
| -(lI'soquinolin-3-yl)-2-(7-methyl -1,/ f-indazgl -5-yl)eth
| g ( 2(_:13')(0_ pl,iszl_, s¥s r)nethyl(ene and R?is R3£ wherein K is an © ) Y
di hydr oqui nazol i - L Edines - Dboxyl at e;
2-(7-methyl -1i/- Bﬁ‘%‘%&égé}?‘? @%"gﬁ*&?g‘.‘%@% ) et hyl
4-(2- OXO 1, Prisdithy O ooNHpnazol i n-3(4//) -yl ) pi peri di ne-
1-carboxyl ate;,
2-(7-nEthyIi1%§+ndazol-5-y|)-1-(pyridin-2-y|)ethy|
4-(8-fluoroags@p- 1, 2-
di hydr oqui nazolin-3(4//)-yl)pi peridine-I|-carboxyl at e;
| - ( Fur an- 2- yi yndn ggepddt hyl - | H- i ndazol - 5-yl ) et hyl
4-(2-o0x0-1, 2- 5.
dihydroquinﬁf%pfn-3(4kb-yl)piperidine-l-carboxylate;
2- (7- Met hyl plditjandazol -5-yl)-1-( r yridin-4-yl)ethyl
4-(2-oxo- 1,2- dihydroqui nazolin-3(4H).-yl)piperidine-
1- car boxy| atf%ed and E'together form A", wherein A”is an optionally

halogenated dihydroquinazolinone.

40. (2)-3-{1-[4-(7-Methyl-1H-indazol-5-yl)-3-pyridin-2-yl-butyryl]-piperidin-
4-yl}-3,4-dihydro-1H-quinazolin-2-one;
()-3-{1-[3-(3-Benzyl-[1,2,4]Joxadiazol-5-yl)-4-(7-methyl-1H-indazol-5-yl)-
butyryl]-piperidin-4-yl}-3,4-dihydro-1H-quinazolin-2-one;
(2)-3-{1-[4-(7-Methyl-1H-indazol-5-yl)-3-(3-piperidin-1-ylmethyl-
[1,2,4]oxadiazol-5-yl)-butyryl]-piperidin-4-yl}-3,4-dihydro-1H-quinazolin-2-one;
(2)-3-{1-[4-(7-Methyl-1H-indazol-5-yl)-3-(3-phenyl-[1,2,4]Joxadiazol-5-yl)-
butyryl]-piperidin-4-yl }-3,4-dihydro-1H-quinazolin-2-one;
(¢)-3-{1-[4-(7-Methyl-1H-indazol-5-y1)-3-(3-methyl-[1,2,4]oxadiazol-5-yl)-
butyryl]-piperidin-4-yl }-3,4-dihydro-1H-quinazolin-2-one;
(#)-3-{1-[4-(7-Methyl-1H-indazol-5-yl)-3-(3-pyridin-4-ylmethyl-
[1,2,4]oxadiazol-5-yl)-butyryl]-piperidin-4-yl}-3,4-dihydro-1H-quinazolin-2-one;
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2-(7-Methyl -1 Hindazol -5-yl)-I-(pyridin-3-yl)ethyl
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-(pyridin-3-yl)ethyl 4-(8-fluoro-2-oxo-| ,2-

di hydr oqui nazol i n-3(4H) -yl ) pi peri di ne- -clarboxyl at e;
I-fFuran-Z-yI)-2-(7-nethy|-IFLindazoI-S-y])ethyI

4- (8-fluoro-2-oxo-1,

ety ?ﬁ%ei@@i%é@ns%ﬁ-ﬁlﬁ%g@%.snw%%?ré%ta;‘ﬁ i

I ne-
e e S S SR A
r(ifl Bl—){ll [34(B+Bendyiz[<1312 Qoydc@i:ebhfj’:yl)M{'B—n@K@l Il,I-Emdazol 5-yh-
i,nol i n- 3- ridipe-|
ot oy aps o BBt SipspirS SR L e einsiol -
5(¥j 3%*11[31(3 Byt 1 UOXBx £diazol-5-y1)-4- (- -methyl-1H-indazol-5-yl)-
ydrqu|nazo |n-3(4ﬁ3 yl-) pi peridi ne- | -car box
ylbatyeyl] 4 4'—p1per1d1nyl} 1',2'-dihydro-2'-oxospiro-[4H-3",1-benzoxazine;

i:(%)?f-@é-gjx%[ la,g—:clﬁfy)élrg—ilglzq(u?ﬁa%firn%lil)]ilﬁfpieﬂﬁil%é—ql—c_a?lz;(}g(yilc Loy [1-
di(mseﬁz?«wl DAIHatidzSI( D) -2(7) R BSI-1 Hiingazot-s AN Pekyll]-abfde;

@) N—& (1H I m dazol - 2-yl)-2-(7-met hyl -1 Hi ndazol - 5-yl
) é:t:)ngﬂ 3-Oxo( bd-gihydror2H-quinazolin-3-yl)-piperidine-1-carboxylic acid[2-

O PR ARR O b SRl SO e
d@i)aﬁ—(BQxlo)]ezl-klmy)ifCAQHZ]ulmohn 3-yl)-piperidine-1-carboxylic acid [2-

éi 5 hﬁﬂf}ﬁgﬂam By A BB 2 Fokadiazol-5-y1-

(kﬂﬁh(énﬁé Benzyl - 1H—|n1dazol 2-yl)-2-(7-nethyl -1Hind
azol’-5-yl )ethyl)-4-(2- oxo-
1(&- %(hﬁxpdq‘%dﬂa/zlm PH-Rntiplin By yh)-pipeiidined- carboxyhc acid [1-

(5B T“(Yale’imweﬁ%&#&s*éﬂmﬁw SODA-Gssiiob Brindszol 5oyl
teui:ﬁﬁhmadazm
)e [)-4-(2- oxo | , 2-di hydr oqui nazol i n-3(4H) -yl ) pi pe

r |(:b) -Oxeal, ;ba/ﬁqugH quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
(7-ethyl-3-methyl-1H-indazol-5-yi)-1-(1H-tetrazol-5-yl)-ethyl]-amide;
(£)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1-carboxylic acid [2-
(7-ethyl-3-methyl-1H-indazol-5-yl)-1-(phenethyl-1H-tetrazol-5-yl)-ethyl]-amide;
(£)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
(7-ethyl-3-methyl-1H-indazol-5-yl)-1-(2-phenethyl-2H-tetrazol-5-yl)-ethyl]-
amide;

(#)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
(7-ethyl-3-methyl-1H-indazol-5-yl)-1-(1-methyl- 1H-tetrazol-5-yl)-ethyl]-amide;
(#)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1-carboxylic acid [1-
(1-benzyl-1H-tetrazol-5-yl)-2-(7-ethyl-3-methyl-1H-indazol-5-yl)-ethyl]-amide;
(#)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
(7-ethyl-3-methyl-1H-indazol-5-yl)-1-pyridin-4-yl methyl-1H-tetrazol-5-yl)-
ethyl]-amide;
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O)-L™(1-(1-(3,5-D fl uorobenzyl ) -1 Himdazol -2-yl)-2-(
7-nmet hyl -1 H i ndazol -5- yl)ethyl)-4-(2-o0xo-

1- car boxam de;
()-./V-(2-(7-Methyl -1Hindazol -5-yl)-1-(1-phenet hyl -1H
-i mdazol -2-yl)ethyl)-4- (2-oxo-

1, 2- dlhydrqu|nazoI|n 3(4H)-yl) pi peri di ne-

- clar boxam

(S DxetLét dihydiso? Biswinagelin-p 1y )-piperiging-J maghoxybc peid i
t |
, ?)2/9'((1}?/4:&3/ &Eeg%?lr%gno a¥$1)§%13§|)& (f% (gPh%ﬁ&H?/ane}_I -tetrazol-5-yl)-

eﬁn Il]ba@mam de;
(4- Fl uor obenzyl ) -1H i m dazaol - 2-yl ) - 2-

h9:|:) éh_-é-l ngdﬁﬂﬂydrcyﬂﬁaumghm (yk)_pﬁa@mdme 1 carboxyhc(amd [2-(7-

Lef gﬂgongﬁﬁgfﬁ R0y BUARL Y0P BREd B8 T)- 1 H-tetrazol-5-y1)-

( pthyN=dn2idé;7- Met hyl - | H-| ndazol -5-yl)-1-(l-(pyridin-4-yl
th | H i m dazol -

yKi;)eiv d,@ (4Ethylpyxidin-2 2 eth- oA enediylril Haingpzoh53( 4H) - y1 ) pi pe

s RIS o2 UP-0) ) 5 (7 e
hyd)=8-Fitdonsl 3@l (4 57- rﬂétﬁﬁtmmdaﬂol(sz yI980(pyridin-2-

-, 12-di hydr oqui nazol i n-3( 4 er|d|ne

&Hblltbmoé)ﬂlpﬁéldlr( H\Yl)@ﬂ,él(dlhly QHW@AO in-2(1H)-one;
I (:éug Y PZF P?Z Me)thy:l' HH {rrlldgza % yl? 3y(pg'r1(¥1n (2 ylgﬁlttg%yl)%ﬁ)kelngd a0

ykhghiaylin-24H)2omexo- | , 2- di hydr oqui nazol i n- 3(4H) - yl') pi pe
ridine-lI -carboxam de

(JB33-(-e4- (72Mel?hyﬂ/éfhylﬂaqu-ﬁrﬁﬂéi(&m@hxlpymdlln{ﬁ (2-oxo0-1,2

PSR BRI S0-34 Sieomineaein 2PN | i dazol -

L3Tet- ) RRAADI E-AQh£b]-5-y1)-3-(5-methylpyridin-2-
TR P RRIBR L BRI ) 3 ety i 2 1) -2-(7

MhbMO}il}Hlpmdazéiyl)Si 4-dihyyerdpiinazoin-giddi)-one;
fx)gﬁf E%&{ &q@dazfy'rﬁer%hﬁfp‘lﬂdu?’ b ARLRS NS Hoindazol-5-
(?))b&tan(dyi)(p?peﬁdﬁi illglbOS Jﬂﬂélﬂry%ﬁ/éq)uirla‘z'ol]u’iTQ(Jlin)lee2 yl)-2-(7-m

| 1 ndazol
4@()26 m&Memmlwmdmﬁﬁm |4ﬂ>—x:9 -44(4-(3-prer- 1 Bi ileydroquindzokiy-

(TR miserigia Ry Dyan SRR SIS (1. (2- i tr ophenyl

) (Dbt T 4228 th A= 1H-indazol-5-y1)-3-(5-(piperidin-1-ylmethyl)pyridin-2-
yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one;
(®)-N-(1-(6-Bromopyridin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-4-(2-oxo-
1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(+)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(pyridin-2-yl)ethyl)-4-(2-ox0-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(#)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(4-nitropyridin-2-yl)ethyl)-4-(2-oxo-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(*)-N-(1-(4-Fluoropyridin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-4-(2-oxo-
1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
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yl)ethyl)-4-(2-oxo-
1, 2-di hydr oqui nazol i n- 3(4H) -yl ) pi peri di ne-

(R -1-(1-(3,5-difluorobenzyl)-1Hi m dazol -2-yl)-2-(7-m
et hyl - 1H i ndazol -5- yl)ethyl 4-(2-oxo-

1, 2-di hydr oqui nol i n- 3-yl ) pi peri di ne-| -carboxyl at e;
()-L™(2-(7- I\/EthyI-IH-lndazoI 5-yl)-1-(I-(2-nitropheny
[)-1Himdazol -

y (FeVHH(Y-Methyl: Hi@ndaZQL awyﬁyldfcwqrmlw&al)ethy@(44@’4)ms¢r5 Bi pe

s SRR ATl Gerbipgioe: ©

{ (bt hiuoksionsaziod dll@dyd umazohn 3(4H)-yl)-N-(2-(7-methyl-1H-
}-1-{1Htetrazol " eri di n-) 1- (ca(r boxa?n de;

()ndraz()lé yl)tio(qulrg)h@x?oyl})ethyl p1per1 ine-1-carboxamide;
1A? % q(ljﬁn% UIj'l )61'1% %l d7 -met %ATQH lulazl& %fl)[stz]yﬁe 4{- —oxo 1,2-

Sdmyhro‘quinbhﬁm Pobipetidind1 Wargikhyide; 1H t et razol -5-yl Jeth
peridin- 1- carboxam de;

X'?‘MN(@ -(FHNeshyl- H-andazpl - Q-YBrhSﬁ:iPhﬁWlH’Yalﬂm 2Dethybyd-(A-9xay
17 iy IR RS Shbiperidipg s eemit azol -5-y1 1 et

y|(i)0NR2f(VMéthy11tH41@da|@6Pi )dlem methylp ridin-2- yl)et gl) -4-(2- oxo—
()-N-(1-([!,2,4] Triazol o[ 4, 3-a] pyri din-3-y (7-meth
y|1 22 ydfgglzlcazoj,myi}(ﬂHb-m)py)erldme 1 carboxamlde

i éﬁg)n]e (‘% BRGRS 2 2 O ! 1)22 % Iye%lyqollﬂ a2 15n yl%th}w)4 Yé hﬁ’oﬂ%
( bxb A amgarohﬁhhﬂdlmuﬂzml)l@%ﬂkném}él])cdrb&dym@opent yl -1 H

t et | -

( Brioko- Br@nupmm aqm 7oty IE idagol) i Peshyled-(eoxo-1,2-
b : -

(&jchar {?%){(J?‘{y(‘gﬁ'%%ﬁzy&[ﬂlp%ldé{}e'{iF‘FBP’h‘/I%‘e'y|) 2-(7-methyl -1

ng)ﬂﬂeé’-%rr Eu%&)fg;trmh)z )-2.(7-methyl. 1H- indazol-5-yl)ethyl-4-(2-0xo0- -

(2-'oxo-1,2-dih oqui nazol i n-3(4 H)-y)plperldlne-l

d ar @bx@nquieazohn 3(4H) yl)plperldlne 1-carboxylate;

) é{ Mfﬁ(t@flﬁﬁj nd&zcil %_ja Ol 0XO0- 1 X ld)lhyzdrcgpyngen lS)gfll)eth'_|i 4 Qg
o?eo qi mlﬁy@ﬂaamﬂaz&ﬂntmm AhbipéhdikRed iR e;
-(f)alr (6o )I(s%?utylpyndm 2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(8-fluoro-2-
oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate;
(3)-1-(6-(3,5-Difluorobenzyl)pyridin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-
(8-fluoro-2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate;
(1)-1-(6-Cyanopyridin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(8-fluoro-2-
oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine- 1-carboxylate;
(3)-1-(4-(Hydroxymethyl)pyridin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(2-
0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate;
(#)-1-(4-Formylpyridin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(2-oxo0-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate;
()-2-(2-(7-Methyl-1H-indazol-5-yl)-1-(4-(2-ox0-1,2-dihydroquinazolin-3(4H)-

yDpiperidine-1-carbonyloxy)ethyl)isonicotinic acid;
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1- car boxam de;

()-LA(l-(I-(3,5-D fluorobenzyl)-5-brono-1 Himdazol -2

-yl)-2-(7-nmet hyl - 2H ndazol -

5-yl)ethyl)-4-(2-oxo-1, 2-di hydroqui nazol i n-3(4H) -yl ) pi
peri di ne-| car boxam d

( )(+)t2>r(? Methyl(131- mdamléoﬂhﬂ#)@weﬁétnﬁyh carhenypyEdiar2-sLgthyl

)
R SE BRSPS minsrneaL PP 1 )
DN (1ddls’¢eluir©hhl309<1§i—m@enethyl 1H—1ndazol 5-yDethyl)-4-(2-ox0-1,2-

| H-i mi dazol -2-yl)-2-(7-methyl -1 Hin
ggwrogywa;@gq“’;ﬂﬁ)zyl iperiging-1- carboxarmde

24@)41%51 ?gg%%?%gﬁwmﬁﬁ%l daézaé@)g@mdm NfodaindhiPaXAT 47-
S{I}dtl)y-HlH ind@ny{ﬁ—yi)euh)ﬂ)mﬂ)ar@uﬂwl ):aﬂbbkarmddazol - 2- |
?/:l)é Hnoggﬁéékgﬁa%etgyldlly Y c{azc(ﬂug ylé)letg llé{] Zggﬁﬁo 0_ lo)up I1 [}e
(hrﬂyﬁrc{q%n{akﬁ‘@@@m ﬂ?ﬂeﬁ@ﬁéoﬂ carbdtylad; (1- (pyridin-2-yl

1H i m dazol 2- 0XO0-

1ZIS@FIhyldhmétUlhai&mﬁﬁh)a(]ﬂ-gnd}gqlpi pléq(cthﬂh 4y2-0x0-1,2-

(?E}'Emm@l“‘wgl‘tﬁ(“ﬁ%yé)rpbpeé‘d‘#&]hﬁr% Y- 4-yl ymet hyl )- 1 H
- Rni7daany - CHYhJazdl- i ¥b-1-(pyridin-2-yl)ethyl 4-(2-ox0-1,2~

met hyl -1 H-1i ndazol [)ethyl)-4-(2-oxo0-1, 2- di hydr oqui n
aé&yrlmqsmm n-J Yé)émeﬂlﬂﬁ’@' -qarbeRidiRani de:

b \‘ﬂ&?’ﬂ)(l?l"?{ﬁfﬂ%ﬂ'? o GABER2 SN b SRETIE P!
1dﬂ} ydrduyirefin-BEZDiylpifsidide- Nbarbomateﬂl ne- 1-

S PSS aOrar i rdenls oD eind 7 aX9dr 2 2- 1 ) - a- (7

ARy qu ﬁﬁzc?l%h‘- 4 iperidine-1- carbox late;
1H-|yEdazoI %ﬁg}r%op perid y4 yI) 3, 4-di hydr oqu

i ﬁa(idﬂeuhylzllimda@nkﬁ yD- f/(pyfldln 4- yl)ethyl 4-(2-oxo-1,2-

bl otk R P BRRA Lt cazel -2-v1) - 4-(7

| pdanaethyk ﬂ{)lbdﬂza]ﬂ@-yl))p(ﬂ;@ﬂirdBM)éthyl #=«(B-okbugz-o- 3, 4-di h

y ((jhrhc))z yolqulﬂéxg(l)lm 3 (4&-[) H)l)plperldme 1-carboxylate;
2-(7-Methyl-1H-indazol-5-y1)-1-(pyridin-3-yl)ethyl 4-(8-fluoro-2-oxo-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate;
1-(Furan-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(8-fluoro-2-oxo-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate;
2-(7-Methyl-1H-indazol-5-yl)-1-(quinolin-2-yl)ethyl 4-(2-oxo-1,2-
dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate;
1-(4,6-Dimethylpyrimidin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(2-oxo0-1,2-
dihydroquinolin-3-yl)piperidine-1-carboxylate;
1-(4,6-Dimethylpyrimidin-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl 4-(8-fluoro-2-
oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate;
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one;
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| H) - one;
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y'(i)emltl(l Methyl-1H-imidazol-2-y))-2- g methyl | Heindazol-5.ylethyl)-4- (2-

4-(2-oxo-1, 2- dlhydrqu|noI|n ) pi peri di ne-|"-carbox
| axe:1,2- dlhydroqulnazolm 3(4H)- yl)p1per1d1ne I-carboxamide;

R F O fad i aRr oD S Y etk -?Hiiﬁé{ézio?.‘sf‘y'1>‘ézﬁ§'1)?.4_(z-
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( P A B garobaazy Bl bnidsza2)y1)-2((G- rpgyylrmﬂn@zyu 51
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et hy H- i ndazo ethyl, 4-(2-OXQ | | )
| ,YQ-eHM?yhf?oa’m ﬁ&rf? hY%OWWOBE ﬁ(‘iﬁhzf Dpiperidipgsd saprboxamile;
a {Pﬁﬁr(ﬂﬁ‘? %Eth?laill{Mm?a‘iSFwai 1- El@éntet 150nYiadR1 28yt )-4-
41.” A conpound sel ected fromthe gr up consisting o
EXZopb-d2-dihy@®qhimaiaiip-3AH)-@bpipefidinesiscarbewantide;nM  42.

A phar cal ti n C

A BT e e D A Ol e By B RS -
Miygeehiy[)e4-{NoRo- E)Qtdlﬁfﬂrod]d’in%ﬁﬂ 3 4ngy-¢ 1‘?;?1 E10dTRE- |1&iaﬂﬁ)xh1|ﬁﬁie'
adm nistration of an anti-m graine ective anount of
a (PhAr(hdd ddrhleqgpbenzyl)-1H- 1m1dazol 2-yl)-2-(7-methyl-1H-indazol-5-

yDethyl)-4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(x)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-(pyridin-4-ylmethyl)-1H-imidazol-2-
yDethyl)-4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(x)-N-(1-(1-(3-Cyanobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-
yDethyl)-4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(2)-N-(1-(1-(4-tert-Butylbenzyl)-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-
yDethyl)-4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(x)-3-((2-(2-(7-Methyl-1H-indazol-5-y1)-1-(4-(2-0x0-1,2-dihydroquinazolin-
3(4H)-yl)piperidine-1-carboxamido)ethyl)-1H-imidazol-1-yl)methyl)benzoic
acid,
(#)-N-(1-(1-(3-Carbamoylbenzyl)-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-
yDethyl)-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(R)-1-(1-(3,5-difluorobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-
yDethyl 4-(2-oxo0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate;
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(%)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-(2-nitrophenyl)-1H-imidazol-2-
yDethyl)-4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(R)-1-(1-(3,5-difluorobenzyl)-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-
yDethyl 4-(2-ox0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate;
(£)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-(2-nitrophenyl)-1H-imidazol-2-
yl)ethyl)-4-(2-ox6-1 ,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(£)-4-(8-Fluoro-2-oxo0-1,2-dihydroquinazolin-3[4H]-yl)-N-(2{ 7-methyl- 1 H-
indazol-5-yl}-1-{1H-tetrazol-5-yl}ethyl)piperidin-1-carboxamide;
(+)-4-(8-Fluoro-2-o0x0-1,2-dihydroquinazolin-3(4H)-yl)-N-(2-[ 7-methyl-1H-
indazol-5-yl]-1-[1-(piperidin-4-ylmethyl)-1H-tetrazol-5-yl]ethyl)piperidin-1-
carboxamide;
(£)-4-(8-Fluoro-2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)-N-(2-[7-methyl-1H-
indazol-5-yl]-1-[2-(piperidin-4-ylmethyl)-1H-tetrazol-5-yl]ethyl)piperidin-1-
carboxamide;
(£)-N-(1-([1,2,4]Triazolo[4,3-a]pyridin-3-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-
4-(8-fluoro-2-oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine- 1-carboxamide;
(£)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-neopentyl-1H-tetrazol-5-yl)ethyl)-4-
(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine- 1 -carboxamide;
(R)-N-(1-(H-Imidazo[1,5-a]pyridin-3-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-4-
(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(£)-N-(1-(4-Bromo-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-4-(2-
oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(£)-N-(1-(4,5-Dibromo-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-4-
(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(%)-N-(1-(1-(3,5-Difluorobenzyl)-5-bromo-1H-imidazol-2-yl)-2-(7-methyl-2H-
indazol-5-yl)ethyl)-4-(2-o0xo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-
carboxamide;
(£)-N-(1-(1-(3-Fluorobenzyl)-4-methyl-1H-imidazol-2-yl)-2-(7-methyl-1H-
indazol-5-yl)ethyl)-4-(2-oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-

carboxamide;
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(£)-N-(1-(4-Methyl-1H-imidazol-2-yl)-2-(7-methyl-1H-indazol-5-yl)ethyl)-4-(2-
oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(x)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-(pyridin-3-ylmethyl)-1H-imidazol-2-
yl)ethyl)-4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxamide;
(%)-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-(pyridin-2-ylmethyl)- 1H-imidazol-2-
yl)ethyl)-4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine- 1-carboxamide;
()-N-(1-(1-((2-Chloro-6-methylpyridin-4-yl)methyl)- 1H-imidazol-2-yl)-2-(7-
methyl-1H-indazol-5-yl)ethyl)-4-(2-oxo-1,2-dihydroquinazolin-3(4H)-
yl)piperidine-1-carboxamide;
()-N-(2-(7-Methyl-1H-indazol-5-yl)-1-(1-((2-methylpyridin-4-yl)methyl)-1H-
imidazol-2-yl)ethyl)-4-(2-o0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-
carboxamide;
3-(1-(3-(1-(4-tert-Butylbenzyl)-1H-imidazol-2-yl)-4-(7-methyl-3a,7a-dihydro-
1H-indazol-5-yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one;
3-(1-(3-(1-(4-tert-Butylbenzyl)-1H-imidazol-2-yl)-4-(7-methyl-3a,7a-dihydro-
1H-indazol-5-yl)butanoyl)piperidin-4-yl)-8-fluoro-3,4-dihydroquinazolin-2(1H)-
one;
3-(1-(4-(7-Methyl-3a,7a-dihydro-1H-indazol-5-yl)-3-(1-(pyridin-4-ylmethyl)-1H-
imidazol-2-yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one;
3-(1-(3-(1H-Benzo[d]imidazol-2-yl)-4-(7-methyl-3a,7a-dihydro-1H-indazol-5-
yDbutanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one;
3-(1-(3-(1-Ethyl-1H-benzo[d]imidazol-2-yl)-4-(7-methyl-3a,7a-dihydro-1H-
indazol-5-yl)butanoyl)piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one;
(R)-1-(3-(4-Fluorophenyl)-1,2,4-oxadiazol-5-yl)-2-(7-methyl-1H-indazol-5-
yDethyl 4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate;
(R)-2-(7-Methyl-1H-indazol-5-y1)-1-(3-(pyridin-4-yl)-1,2,4-oxadiazol-5-yl)ethyl
4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-carboxylate;
(R)-2-(7-Methyl-1H-indazol-5-yl)-1-(3-(pyridin-3-yl)-1,2,4-oxadiazol-5-yl)ethyl
4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate; or
(R)-1-(3-(Ethoxycarbonyl)-1,2,4-oxadiazol-5-yl)-2-(7-methyl-1H-indazol-5-
yDethyl 4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidine-1-carboxylate;,
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or a pharmaceutically acceptable salt or solvate thereof.

41.

42.

43.

A compound selected from the group consisting of Examples 1-103

having an IC50 of less than 10 nM.

A pharmaceutical composition comprising a compound according to

claim 1.
A method of treating migraine in a patient in need thereof comprising the

administration of an anti-migraine effective amount of a pharmaceutical

composition comprising a compound according to claim 1.
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