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CGRP(8-37) anécephigs.ability of Iinear anal ogues of CGRP to activate CGRP2
receptors (Juaneda, C. et al. TIPS 2000, 21, 432-438). However, there is
| ack of nol ecul ar evidence for the CGRP2 receptor (Brain, S D. et al, TiPS

30 2002, 23, 51-53). The CCRP1 rlgzaccﬁglto%dgﬁﬁletﬂe%;gorrponents (1) a7
transnmenbrane calcitonin recept R; (ii) the single
t ransnenbsane recﬂﬂ@tomrﬁg&newelapedrmﬂmﬁ@/{@(@RB)1@ta&1amrhly5peconnm,g(mnb} and

(itii) the intracell ul ar recepé)_r .
acid peptide 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

o:

and three amino acids in rats and humans, respectively. The peptide is widely
distributed in both the peripheral (PNS) and central nervous system (CNS),

20  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,

25  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 linear analogues of CGRP to
activate CGRP;, receptors (Juaneda, C. et al. TiPS 2000, 21, 432-438). However,
there is lack of molecular evidence for the CGRP; receptor (Brain, S. D. et al, TiPS

30 2002, 23, 51-53). The CGRP; receptor has three components: (i) a 7 transmembrane
calcitonin receptor-like receptor (CRLR); (ii) the single transmembrane receptor
activity modifying protein type one (RAMP1); and (iii) the intracellular receptor
component protein (RCP) (Evans B. N. et al., J Biol Chem. 2000, 275, 31438-43).



conponent protein (RCP) (Evans B. N. et al., J Biol Chem 2000, 275,
31438-43). WO 03/104236 PCT/US03/ 16576 -2 RAMP1 is required for transport
of CRLR twotlhaofBasma nmenbrane and for |igand binding toPChASCERBIE ecept or
(McLatchie, L. M et al, Nature 1998, 393, 333-339). RCP is required for
signal transduction (Evans B. N et al.,-23 Biol Chem 2000, 275,

31438-43). There are known species-specific differences in binding of small

5 nol ecul e antagonists to the CGRP-receptor with typically greater affinity
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| evel s conpared to controls (Ashina M et al., Pain. 2000; 86(1-
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active vasoconstri Ctl on ‘associ ated w th non-sel ective 5-
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

20 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 blockade with the peptide

25  antagonist CGRP(8-37) does not alter resting systemic hemodynamics nor regional
blood flow (Shen, Y-T. et al, J Pharmacol Exp Ther 2001, 298, 551-8). Thus, CGRP-
receptor antagonists may present a novel treatment for migraine that avoids the
cardiovascular liabilities of active vasoconstriction associated with non-selective 5-
HT;p/p agonists, ‘triptans’ (e.g., sumatriptan).

30 There are various in vivo migraine models known in the literature (see
De Vries, P. et al, Eur J Pharmacol 1999, 375, 61-74). Some electrically stimulate

the trigeminal ganglion and measure dilation of the intracranial vessels which they



HTI B/ 1D agoni sts, “triptans' (e.g., sumatriptan). 30 There are various in
vivo mgraine nodel s known in the literature (see De Vries, P. et al, Eur J
Phar macolw0398942345, 61-74). Sonme electrically stinulate PCEAISO¥/i1geer nal
ganglion and nmeasure dilation of the intracranial vessels which they WO
03/ 104236 PCT/ US03/16576 -3 innervate (e3g., WIllianson et al. Cephal al gi a
1997 17:518-24). Since facial arteries are also innervated by the
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anest heti ¢ affeUssug hgatieglewgs blepkeddryirseireafmentyyigeice CGRP(8-37). Escott et al.

Brain Res 1995 669:93; inter alia drilled into the rat skull and used brain electrodes
to electrically stimulate the trigeminal ganglion and measured laser Doppler facial

20 blood flow in a terminal procedure in sodium pentobarb anesthetized rats involving
neuromuscular blockade, tracheal intubation and artificial ventilation. The effect was
blocked by pretreatment with CGRP(8-37). Escott et al. Br J Pharmacol 1993 110,
T72-6; inter alia used intradermal (i.d.) CGRP as the stimulus to increase blood flow
in rat abdominal skin of sodium pentobarb anesthetized animals outfitted with

25  cannulated jugular veins for anesthetic and drug delivery. The effect was blocked by
pretreatment with i.v. CGRP(8-37). Chu et al. Neurosci Lett 2001 310, 169-72 used
inter alia i.d. CGRP as the stimulus in rats and measured laser Doppler changes in
blood flow in the skin of the back in a terminal method using sodium pentobarb
anesthetized and tracheal cannulated animals; and showed pretreatment blockade by

30  continuous release of CGRP(8-37) from subcutaneously (s.c.) implanted osmotic
pumps. Hall et al Br J Pharmacol 1995 114, 592-7 and Hall et al Br J Pharmacol
1999 126, 280-4 inter alia used topical CGRP to increase hamster cheek pouch



pretreatnment with i.v. CGRP(8-37). Chu et al. Neurosci Lett 2001 310,
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ni t robenzam de co gm,,qﬁg(g Sts. WO 01/32649, WO
01/ 49676, anﬂe% 5@9’@3%4@% equ%r\glg R:ran I sC oge'i nter alia a

A number of non-peptidic, small molecule CGRP-receptor antagonists have

_ been recently reported. WO 97/09046 and equivalents disclose inter alia quinine and

quinidine related compounds which are ligands, in particular antagonists, of CGRP-

20 receptor. WO 98/09630 and WO 98/56779 and equivalents disclose inter alia
variously substituted, nitrobenzamide compounds as CGRP-receptor antagonists. WO
01/32649, WO 01/49676, and WO 01/32648 and equivalents disclose inter alia a
series of 4-oxobutanamides and related cyclopropane derivatives as CGRP-receptor
antagonists. WO 00/18764, WO 98/11128 and WO 00/55154 and equivalents

25  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 U.S. 6,344,449, U.S.
6,313,097, U.S. 6,521,609, U.S. 6,552,043 and related applications. Thus, novel
CGRP-receptor antagonists effective for the treatment of neurogenic inflammation,

30 migraine and other disorders would be greatly advantageous.



series of 4-oxobutanam des and rel ated cycl opropane derivatives as
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effective for the treatnent of rbaum f g At i on, 30 m grai ne and

ot her disorders uld be tl \ US03/ 16576
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first asPeCtm@éntfoH%r@;?z%ﬂ@& coh?&ﬂf&s'o@ﬂoﬁﬁﬂamnov' ded conpounds of Formula
(1) QDG UNA 5 and pharnaceutically acceptable salts and

sol vates thereof wherein V i% -N )(R2) or OR4; R4 |s H Cl_6al kyl ,

Cl_4hal oal kyl or (Cl_4al kyl ene)0_1 n;s oaI kyl , phenyl
adamantyl, quinuclidylV cl 2 1] hep zetl di

t et rahydrof uranyl, furanylf, di d&olanyN thie ‘I_ et rahy ré‘é hi enyl ,
pyrrolyl, pyrrolinyl, pytnrolidinyl, im\azo i nyl,

i m dazol idinyl, pyrazolylo, pyrazolinyl, I i d| ny oxazol yl,
i soxazol %I 15 thiazolyl, isothiazolyl, oxadiazolyl, t hi adi azol yI
triazolyl”, pyranyl, pyridyl, pyrimdinyl, pyrazi nyI , pyridazinyl,
triazinyl, pirﬂ?ﬂaﬁhﬁbéhticdﬂy%éﬂitﬁbwlsaltsrmtllshl@hiemdleretdﬁi onor pholino or
di oxol anyl , Q )

wherein

V is -NRHR?) or ORY;
R*is H, Cygalkyl, Cj4haloalkyl or (C;4alkylene)oiR*

10 R* is Cscycloalkyl, phenyl, adamantyl, quinuclidyl,
azabicyclo[2.2.1]heptyl, azetidinyl, tetrahydrofuranyl, furanyl,
dioxolanyl, thienyl, tetrahydrothienyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl,
pyrazolyl, pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl,

15 thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
pyranyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
triazinyl, piperidinyl, piperazinyl, morpholino, thiomorpholino

or dioxolanyl; and

R* is optionally substituted with 1 or 2 of the same or different
20 substituents selected from the group consisting of halo,
cyano, Cy.4alkyl, Cy.4haloalkyl, Cy.4alkoxy, hydroxy,
amino, Cs.scycloalkyl, C;salkylamino, C;.
sdialkylamino, (C.3alkyl)oureido, phenyl and benzyl;

and

25 R* optionally contains 1 or 2 carbonyls wherein the carbon
atom of said carbonyl is a member of the ring structure

of R4';



R4' is optionally substituted with 1 or 2 of the same or different 20
substituents selected fromthe group consisting of halo, cyano, Cl _4alkyl,
Cl_4hal oawkyB/104236 4al koxy, hydroxy, amino, C3_7cycl oal kyPCT@K0B8dske | ani no,
Cl _ 3dial kylamino, (Cl_3alkyl)O0_2ureido, phenyl and benzyl; and 25 R4,
optionally contains 1 or 2 carbonyls whes-ein the carbon atomof said
carbonyl is a nenber of the ring structure of R4'; WO 03/104236

PCT/ US03/ 16576 -6 R1 and are each i ndependent| L wher ej L1 i
sel ected fromthe gr M@nd&ﬁmxh@dﬁﬂeﬂengl}gawwg@ Ig‘;’z's_ ﬁ‘é@%%?{n the >
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with 1 or 2 of the same or different su sd;liétiluents sel ect ro he group
ﬁOSSI sting of halo, cyano, potazolinylpyrzlidigy], fKagold; lﬁ%a,m%?’ t&ﬁ%é}gt{y,
ydroxy, amino, C3_ 7cycl qaldeubolyCoxRphdor) oMl dilazofst k@l yyanyino, (CL
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er o i Si X
10 e heterocycles p(i}())eqpcfirllﬁ! ﬁgerﬁz]in?f gnol:r\)pgholino, thiomorpholino and

dioxolanyl; and

R! and R? are each optionally and independently substituted
with 1 or 2 of the same or different substituents
selected from the group consisting of halo, cyano, C;.
15 salkyl, C;4haloalkyl, Cy.4alkoxy, hydroxy, amino, Cs.
scycloalkyl, Cy.zalkylamino, Ci.adialkylamino, (Cs-
3a1kyl)o_2qreido, phehyl and benzyl;

R! and R? optionally and independently contain 1 or 2
carbonyls wherein the carbon atom of said carbonyl is a

20 member of the heterocycles comprising R’ and R%;

wherein L' is optionally and independently interrupted from
the nitrogen to which it is attached by L2, wherein L?is
independently Cy.zalkylene or Cisalkylidene; or

R! and R? together with the nitrogen to which they are attached form

25 X,

wherein X is azetidinyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
imidazolinyl, imidazolidinyl, pyrazolinyl,
pyrazolidinyl, azepinyl, diazepinyl, piperazinyl,

piperidinyl, morpholino or thiomorpholino;



wherein L1 is optionally and independently interrupted from the nitrogen
to which it is attached by L2, wherein L2 is independently Cl_3al kyl ene or
Cl. 3al kylwoenga94266 R1L and R2 together with the nitrogen t®cmhisohid¢shey are
attached form 25 X, wherein X is azetidinyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imdazolinyl, imdazolidinyl, pyrazolinyl, pyrazolidinyl,
azepi nyl, diazepinyl, piperazinyl, piperidinyl, norpholino or

t hi omor phol i no; WO 03/104236 PCT/ US03/ 16576 -7 wherein X is optionally
substituted with Y, wherein Y ivhettinXois@piipnallgsubsiitript widpY ouheceinyY Co-

9al kynyl, C1-4al kyl am no, C1-4di al kyl.ag no, 4 p}léo 7eycl oal kyl ,
phenyl, azetidinyl, 5 furanyl, thienyf gfoﬁx)yg/lrapgill‘ gljll'?ﬂ f(r)%?all@?’la

pyrrolidinyl, pyrrolidinonyl, im dazghiynyl, iOY,slag@himy |G, dislkyEndhodCiyl ,
i m dazol i di nonyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, azepjnyl,
di azepinyl, pyridyl, pyrinidinyl, 10 @kﬁwr(%kyéwﬂ?wﬂaﬁfeﬂwhw‘?tﬂ‘lﬂ?lﬁer azi nyl ,

hi oror phol | no; and wher ei n x and v ACEnSer O 1o Bt BPRsOEd with z
wherein Z 15 is -NHC(O O, - NHC( O NhpyrroliimyD)piytidlidinbhiyl, imiQhzolyl3al kyl ene-,
-Cl-3alkylene-, -CL 3al kenyl ene-NHC (OO Crimt, Saldsohanst, i digolidinonyl,
pyrazolyl, pyrazolinyl, pyrazolidinyl, azepinyl,
diazepinyl, pyridyl, pyrimidinyl,
10 dihydrobenzimidazolonyl, piperazinyl,
piperidinyl, morpholino, benzothiazolyl,

benzisothiazolyl or thiomorpholino;
and wherein X and Y are

optionally interrupted with Z, wherein Z
15 is -NHC(O)O-, -NHC(O)NH-,
NC(O)NH,, -NH-, -C;.
salkylene-, -Cysalkylene-, -C;.
salkenylene-NHC(O)O-C.

salkylene-; and

20 optionally and independently substituted
with 1 or 2 of the same or
different substituents selected
from the group consisting of C;.
salkyl, amino, Cy.zalkylamino,

25 -C1.¢alkylene-amino(Cy.salkyl),,
(C1-3alkyl)g.oureido, phenyl and
benzyl;

X and Y optionally and independently
contain 1 or 2 carbonyls wherein

30 the carbon atom of said carbonyl



20 optionally and independently substituted wth 1 or 2 of the sane or
different substituents selected fromthe group consisting of Cl1_ 4alkyl,
ani no, ClwBaBKy42aén no, 25 - Cl-6al kyl ene- am no( Cl- 3al kyl') 2 PCT/US03/16576

(C1-3al kyl )0 _2urei do, phenyl and benzyl; X and Y optionally and

i ndependently contain 1 or 2 carbonyls wBerein 30 the carbon atom of said
carbonyl WO 03/104236 PCT/US03/16576 -8 is a nenber of the heterocycl es
conprising X and Y; provided that if X is substituted w torél and if X and
Y are not interrupted with Z, then 5 X and Y opiSitdRENPSF o s heterreydes: bon

atom and together forma splrocycllc noi ety; Qé(ﬁnlgl X&@nd y;Wherein 10
Q is (SY)sR3; and Q" is NH(SY)sR3, NHC(O)(S} ) SR3, NH O)O(Sx)SR3 or

NHC(O NH(S' ' )sR3; wherein SY is Cl _3al k 3a en nd s is O
or 1; 15 Uis CH2 or NH provided t hatP r?é?’%ﬂﬁ 58&%%‘%??% aé’*’l%—ig andg j g
R3a or R3b wherein X and Y are not interrupted with Z, then

5 X and Y optionally share one carbon
atom and together form a

spirocyclic moiety;
QisQ'or Q"
wherein
10 Q'is (S*)R% and

Q" is NH(S"):R?, NHC(0)(S*)R?, NHC(0)O(S"):R? or
NHC(O)NH(SY),R>:

wherein SY is Cy.3alkylene or Cisalkylidene and s is O

orl;
15 Uis CH; or NH;

provided that if Q is Q", then U is CH;

R’is R* or R®
wherein
R™is
20 )] a heterocycle having two fused rings with 5 to 7
members in each of said rings, said heterocycle
containing one to five of the same or different
heteroatoms selected from the group consisting of O, N
and S and said heterocycle optionally containing 1 or 2
25 carbonyls wherein the carbon atom of said carbonyl is a

member of said fused rings;



R3a is 20 (i) a heterocycle having two fused rings with 5 to 7 nenbers in
each of said rings, said heterocycle containing one to five of the sanme or
di ff er entwolatier26@t ons sel ected fromthe group consi sti ngPeff/iBe3/Nsand S and
said heterocycle optionally containing 1 or 2 25 carbonyls wherein the
carbon atom of said carbonyl is a nenbey. of said fused rings; W 03/104236
PCT/ US03/ 16576 -9 (ii) a 4 to 6 nenbered heterocycle containing one to
three of the same or different heteroatons selected fromthe group
consisting of 0, Nand S, )i om&lﬂqﬁ wombeiedihgigrocyclesontaing ews ioghregher ei n

the carbon atom of said 5 carbon IS a mepber ed
heterocycle; (iii) C3_7cycl oal @Fh s(am?)or %rentq{et%%t&nugélgﬁg Hﬁﬁﬁyl
-0-phenyl, -OCl_ 4alklylene- p%@)@ Gon@fstéi?%BfOYNandrS J(Q)t](onall@orﬁaahﬂngl
C2_7al kenyl, -C(OR3', CHC(O O 0, O R3' (%0523

C2 7al kynyl : and wherein R3a isd f@;ﬁ¢%‘?ﬂﬁ1¥ﬂ%“§’ﬁ’§ﬂﬂl¢&@@lﬂ’nﬁ IR O 986 3 of the

sanme or different substituents sel ec oRsishi ng of
benzyl , ghenyl , -0-phenyl, -oct 15 gl %Hir)léerp?esﬁgﬂqe&ﬁ

- Cl1_3al kyl ene- OC( O) - phenyl cyan@tem@meoo, nitro, halo, Cl1_6alkyl,
Cl_3nono-bi-tri-hal oal kyl, Cl1_3nono-bi-tri-hal oal kyl oxy,

(C1_3al kyl)1_2amine, - OOR3, -OCCOR3", -N(R3")2,
“QONR3')Z, -N(%)C(C»(F(‘o“Bz&)@ﬂ%al}‘@%c%N(Rs)2 20 NRS) GO O
-OC(ON(R3")2, -N(R3'")S02R3', -S2N(R3')2 and_ - SO2R3'

(iv)  carbazolyl, fliorenyl, phenyl, —O-phenyl -0-Cy.

salklylene-phenyl, or napthyl; or

10 (v)  Cusalkyl, Casalkenyl, -C(O)R*, CHC(O)O-R?,
CH(CH;5)C(0)0O-R¥ -C(0)O-R” or C7alkynyl; 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;.

15 salkylenephenyl, -C1salkylene-OC(O)-phenyl, cyano,
amino, nitro, halo, Ci¢alkyl, C.3mono-bi-tri-haloalkyl,
C,.smono-bi-tri-haloalkyloxy, (Ci-salkyl);.amine,
-OR?,-C(O)R?, -C(0)O-R?, -O-C(O)R?, -NR” ),
-CONR )z, NR*ICO)RY), NR)CONR ),

20 NR)C(O)OR?, -O-CONR®);, -NR*)SOR?,
-SO,NR*),and -SO.R”;

R¥isHor -Ci.¢alkyl;

provided that if R*is , -C(O)R®, CHC(O)O-R?,
CH(CH3)C(0)O-R® or -C(0)0O-R?, then said
25 -C(O)R?, CHC(0)O-R*, CH(CH3)C(0)O-Ror
-C(0)O-R¥ are unsubstituted;

R3?is R* but is not phenyl, 1-naphthyl, 2-naphthyl, 1,2,3,4-
tetrahydro-1-naphthyl, 1H-indol-3-yl, 1-methyl-1H-
indol-3-yl, 1-formyl-1H-indol-3-yl, 1-(1,1-



R3'is Hor -Cl_6alkyl; provided that if R3ais , -C(OR3, CHC(O O R3
CHCH3)) C(OOR3 or —-C(OOR3", then said 25 -C(O)R?c,:'(,)CI—|C(O)OC(R3'), 1
CH( CH3) C(WpO3mBi2a¢ - C(O) O R3' are unsubstituted; R b i s R8a/UNN3/16536 not
phenyl, 1-naphthyl, 2-naphthyl, 1,2,3,4- tetrahydro-1-naphthyl,

1Hindol - 3-yl, 1-methyl-IH indol-3-yl,16-fornyl-IHindol-3-yl,1-(1,1 WO
03/104236 PCT/ US03/16576 -10 dinmethyl ethoxycarbonyl)- 1Hindol-3-yl,
4-imdazolyl, 1-nethyl-4-imdazolyl, 2-thienyl, 3-thienyl, thiazol I
1Hindazol -3-yl, 1-nmethyl-lHi ndamahylgthpkycarbasyDolHiindal-33vly4 -lmldazolyy

benzo[ b] t hi en- 3 yl, pyridinyl, ffg%h}%%%ﬁ& 1, Zatﬁ%ﬂgpgl-thf&%lbﬂﬁﬂo nal l'y

substituted in the car bon skel F trisubstit edb

fluorine, chlorine or brom ne atemdgiol3y 1b1am1hﬁd1mtndamm y]nched al kyl
groups, C3_8 -cycloal kyl groups, phenyl %/ % groups, aI ken aI koxy,
phenyl, 10 phenyl al koxy, trifl ubﬁ@lﬁé@]ﬁw3 vhibresgfbliisem X(E}/‘I‘

car boxyal kyl , al koxycar bonyl , n:?fa]}[llbn%ﬁ}{g orqéo"%fulﬁ%ll?xga ;b%@lngéﬂysubsmuted in

di al kyl a noal koxy, hydroxy, m no,” ace propi onyl am no,
benzoyl, benzoyl ani no, benzoyl may&@mmmtorﬂﬁlthmdmwsthpﬁmm;hsumyqdby

am nocar bonyl, al kyl am nocar bontﬂx; ,. di al kyl am nocar bon al.kan cyano
tetrazolyl, phenyl, pyridinyl, oggwc;a}onqelﬂr)pronnnf:,af ﬁf&r@r{ﬁf‘qu‘% ,

trifluoromethylthio, trifluorongg I of. 1 I | sul phonyl
20 groups; wherein said substi tuen{bsh?réngly lr%f{%u Ssg?rge Clg§lbd ?éef?{el% P y

phenylalkyl groups, alkenyl, alkoxy, phenyl,

10 phenylalkoxy, trifluoromethyl, alkoxycarbonylalkyl,
carboxyalkyl, alkoxycarbonyl, carboxy,
dialkylaminoalkyl, dialkylaminoalkoxy, hydroxy, nitro,
amino, acetylamino, propionylamino, benzoyl,
benzoylamino, benzoylmethylamino,

15 methylsulphonyloxy, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkanoyl,
cyano, tetrazolyl, phenyl, pyridinyl, thiazolyl, furyl,
trifluoromethoxy, trifluoromethylthio,

trifluoromethylsulphinyl- or trifluoromethylsulphonyl

20 groups;

wherein said substituents may be the same or different
and the above-mentioned benzoyl,
benzoylamino- and benzoylmethylamino groups
may in turn additionally be substituted in the
25 phenyl moiety by a fluorine, chlorine or
bromine atom, or by an alkyl, trifluoromethyl,

amino or acetylamino group;
D is O, NCN or NSO,C.3alkyl;
Ais C,N or CH,

30 m and n are independently O, 1 or 2;
provided that



and t he above-nentioned benzoyl, benzoylam no- and benzoyl net hyl am no
groups nmay in turn additionally be substituted in the 25 phenyl nviety by
a fluorinwposhbesé ne or brom ne atom or by an al kyl, triPCrusodynasréayl

am no or acetylamno group; Dis O, NCN or NSQ2C1 3al kyl; Ais C, N or CH
30 mand n are independently 0, 1 or 2;.11provided that WO 03/104236

PCT/ US03/ 16576 -11 if mand n are 0, then Ais not N, if mis 2, then n
isnot 2; or if nis 2, then mis not 2, Bis N CHor C 5 pisOorl; if p
is 1, then G J and E togetifmranflorase Ather AAYNON; s a fused heterocycle

having two fused rings with.5.t enber,s | n each of said rings, said
het erocycl e contai ni ng onéf?dsgbtg?nﬁs?cﬁg?ggne or different 10 heteroatons

sel ected fromthe group conrsj &l MEndhidnotld; and S; and optionally
containing 1 or 2 carbonyls wherein the carbon atom of said carbonyl is a

menber of said %,Jusmj tegpcycl e; 15 AYis a 4 to 6 nenbered heterocycle
cont ai ni ng one td& thr teroatons selected fromthe group consisting of
O, N and S; and optionally containing 1 to 2 carbonyls, wherein the
carbon afom of saiidO0mardbonyl is a nenber of

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

10 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;

15 AYis 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

20 said 4 to 6 membered heterocycle;

wherein A*and AY are optionally substituted with C;.
salkyl, Cy.4alkoxy, Cy4haloalkyl, cyano, Cs.
scycloalkyl, phenyl, halophenyl, halo, furanyl,
pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolyl,

25 imidazolinyl, imidazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, pyridyl, pyrimidinyl,

piperidinyl, piperazinyl or morpholino; or



20 said 4 to 6 nenbered heterocycle; wherein A" and AY are optionally
substituted with d _ 4al kyl, Cl_4al koxy, Cl_4hal oal kyl, cyano, C3_

7cycl oal kwb,03phes¢| , hal ophenyl, hal o, furanyl, pyrrolyl pCpyusodidsme| ,
pyrrolidinyl, imdazolyl, 25 im dazolinyl, imdazolidinyl, pyrazonyl,
pyrazolinyl, pyrazolidinyl, pyridyl, pyrd-mdinyl, piperidinyl, piperazinyl
or norpholino; or WO 03/104236 PCT/US03/16576 -12 if pis O such that G

and J are each attached to A, then Ais C, and G J and A tgfeta forma
spi rocyclic ring systéminDishcisthrtGrnddere each stipehed & fetheB dhisdrin ?’A and

wherein G J and A together re A. or R © i ALl " or AY;
and GIA" is A or AY; pro%rfdd‘géo%q%etrf%mFg&ﬁbgycg‘:}fﬁggﬁ?ﬁga- églgdﬁlgg\
heterocycle; 10 and AY iSomld%ﬂen%c&itamghehmwhmhec},lartUAfwgetﬂeer
provided that if Qis @Q, then is RBa; and if Qis Q, then 15 R3is
Rb; or RBis R3a, p is O amwdlAd ogGdAG A together form GIA". According to
anot her enbodi nent of the first aspect of the present invention are

provi dedy conpounds accor di Qfefetnh t he first enbodinent of the first aspect of
the present invention wherein Qis Q and R3is Rib. 20 According to

anot her enbodi nent of the first pectx of \st present invention are

provi ded conpounds accordi ng to(ﬁz‘elsf r°§tA é}‘r?rlgdodi ment of the first aspect of

t he
GJA"is A*or A
provided that

A*is not a 1,3-diaza-fused heterocycle;

10 and

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

and further provided that
if Qis Q", then R? is R and
if Qis Q/, then
15 R*isR™; or
R*isR* pis 0 and G, J and A together form GJA".

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q' and R? is R®.

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

present invention wherein Q is Q' R?is R* and p is O such that G, J and A together

form GJA".

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

. . . . ) ' 3 .
present invention wherein Q is Q' and Q' is (8*)R’ and s is 0.



present invention wherein Qis Q, R3is R3a and pis 0 such that G J and
A together form GJA'". 25 According to another enbodi nent of the first
aspect ofwohw/ipresent invention are provided conpounds a®carusodysve the
first embodinent of the first aspect of the present invention wherein Qis
Q and Q is (SY),R3 and s is 0. WO 03/4@4236 PCT/ US03/ 16576 -13 Accordi ng
to anot her enbodi nent of the first aspect of the present invention are
provi ded conpounds according to the first enbodi ment of the first aspect of
the present |nve4n¢aood1ng\/memwth¢r @nbsdl@enaﬂﬁth@flrﬂswm@w‘ghs presgntjigvention

Cl_3al kyl ene and s or di

sspect of 1 BraksseomRou s et SRS r g SRS AP BB ATEE o ¢ e
irst enbodi :

9 and Q sﬂI?&ht Hifveﬁt'ﬂﬁ \Ifl'léréih (%ﬁl@fhhd?jl aste dr?z)slzﬁdrséiﬁ??dimﬁag?glli\ge{ gl nQis

rovi d olermdI nds ot dingts roiisy Sabpaenopt R dTpsRsheT IEFORUAVENOR
provi de ou di t h f
the  predenta RPN G TRREIS: %895% ¥ &'tﬁesﬁﬁ?@%jdl@g{ oftfe it aldd Fﬁ%f gpect of

anot her enbogiaRninyehtidn@hdrbin <Y iPQRREIQ & (FHR’ I és€njalkyiident il isdr e
provi ded conpounds according to the first enbodl men tggf the first aspect of
C

the present invehedosdingfremsitherombgdigpent of thedirgt the presert iFvepipny | s
CH2. Accor d' n Ibov(l)&'&()t g‘ff)rou&ﬁg)a%g dﬁﬂgto%%ﬁﬂ?eﬁlb&ﬁﬁeﬁ?&ecﬁé fiedt abgeRt prgsent

i nvention conmpounds &ccor to the first enbodi nent of the

first aSpeCtﬁ)(t@ienthﬁentl&nphasmerQ\fc&lﬂtU[srCHberel nQis Q, Q is (sv), R3 ,
Sy is ClL 3alkylene, s is |land Ufi“ﬁ%? A di n not her d| ment of
the first0 aspect OFCHBE i #QEhgT g%?%ﬁfﬁ’ﬁ&rgswg?ﬁt% eCP(SﬁiS‘BUH&%n %¢cor di ng
to the fir Stm%%ﬁ%ﬂdé%@hn&%c&fdﬁ@ toe%ﬁepﬁfsk eﬂBo&lhﬁént Off 186 €indt abpreeot then
wherein Qis g lidene, s is land Uis 20
CH2. Accor di prgseénoiraeotisrewhartpddin@h Q' tsf(Sf)laB f 3 sdranddPécE€tof the present

et acpect of tAETPESaRROHTFeHOTGR NAb R i pectof He fHERTETRon! 1€

|Aﬁ 5 g; f': gg t 0 2RI QRRAhaEcoRfing Behé fifss bmdodiawit of tht festasgseot the

15  present invention wherein Q is Q', Q'is (8 R? , §7is Cysalkylene, s is land U is
CH,.

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

20 CH,.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q' and U is NH.

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

25  are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q', Q'is (S)s R?, sis 0 and Uis NH.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q', Q' is (S)s R?, §%is Cisalkylene, s is land U is

30 NH.

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

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



25 are provided conpounds according to the first enbodi ment of the first
aspect of the present invention wherein Qis Q, Q is (SY), R3 sis O
and U i s WH.03Ac266 di ng to anot her embodi ment of the first P&?QﬂEﬂi/léﬁ/ﬂhe
present invention are provided conpounds according to the first enbodi ment
of the first aspect of the present invpption wherein Qis Q, Q is (SY)
R3 , Sy is Cl_3alkylene, s is land Uis 30 NH According to another 1
enbodi ment of the first aspect of the present invention are proyjded
conpounds a@ewndimgntﬁ@lWhﬂeﬁiQisQé@biﬁcéf‘ﬁe ,S’fisﬁealkb’}i@@(nea%ﬁeléf’g 8t he WO
03/104236 PCI/US03/16576 -14 present invention wherein Qis Q, Q is
(SY)S R3 , 1’é@/‘l-l s Cl _3alkylidene, s is land Uis NH According to another

enbodi ment of thg £ 8k 18 aRRRér ShbddirBertiof SR Tirsi axpedtiof oire ' i
{ _ praseat prventiae d
conpounds according to the first enbodi nent of the first aspect ﬂ{hthe 5

1I‘O|r (ra:;ant i nv;&atp:crmricrl]mmcmnd} pasorging incthe figt sEbedineib Oh ke TSR ht ot t he
~aspect of the present.igueption are provided conpounds according to
the fir eﬂ”&éﬁth’%"ﬁfﬁ@? Wf‘ﬁrgn}ﬁrl%{i aspect of the present invention vvhe?ei n

Qis Q and Q iga:MRpSMothecansidigeitofanofiseaspectaddhenpasendinven@or i r st

aspect of the present invention 10 are provided co unds, accordi.ng t h
first embodamemevidéd edrepdunds poogediag 0 GF W STSR R O i EReRER phRe nOQt s
]9- and Q Ifreg%}ll(t?%)egffsn%g e?n?és%{'.aﬁﬁ@rigmsi)géanm her enbodi ment of the

irst aspec “the p?esen’i I Avention ~are provided conpounds according to
the first enbodi meBbrdafe tbhaother ahbatiment ofohe fitseaspeetexfdhe picsent HVeBHOMher ei n

Qi ' d Q is NHS I i i
anot her 1enbatimevidebfon inth BB e e g R agL el HeTyappey SFER, 4 19 1O
pr ovi ded Conpe%gﬂqﬁY&?igf?Wefwn %ﬁgg@??n%‘d%& odi’rmats i90. t he first aspect of

t he presenP I'nventi1 on wherei and Q' 1s NH(Sy)SR3, Sy is
Cl1_3al kyl i dene antcerdirg tohnomcnqnlj‘bdiglenbOfath@firﬁéﬁSI@ﬁé@% %W,Fefﬁszqqgo‘?i r st

aspect of the present invention .20 ape Droyi e I toth
first embodPFFPVISEd FHBPPYICSoCRIig o rtee&%ﬁggglﬁ{m vent i E&V\ngﬁr%i n Q ig

Q and Q' i $ NERGRRh $rein Q is Q" and Q" is NH(S')R?, 8" is Ci.salkylene and s is 1.

15 According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q" and Q" is NH(SY)R?, 8! is C salkylidene and s is
1.

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

20  are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q" and Q" is NHC(O)(SY)SR3.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q" and Q" is NHC(O)(SY)SR3 and s is 0.

25 According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q" and Q" is NHC(O)S):R?, S is Cysalkylene and s
is 1.

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

30 are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q" and Q" is NHC(0)(S?)R?, 8" is C1.salkylidene and

sis 1.



According to another embodi ment of the first aspect of the present
invention are provided conpounds according to the first embodi ment of the
first aspwotoszabs286e present invention wherein Qis Q an@CQUNI16576

NHC(O) (Sy) SR3 and s is 0. 25 According to anot her enbodi nent of the first
aspect of the present invention are pr.ggided conpounds according to the
first embodinent of the first aspect of the present invention wherein Qis
Q and Q is NHC(O (Sy)SR3, Sy is Cl _3alkylene and s is 1. According to
anot her enbodi meakccatlitgte ahothet erabpbwentoff thhBrspamwseirnl theprepant FHensen ar e

Phe.  pr esenEleiUERsd GRmRERE piroaing e S oot e e g abgegect ©f
Cl_3alkylid %@erﬁnﬁjvenﬁoh%h@relﬂ/@1931"%(3&223'68 Nﬁ@(@@y%ﬁg76 -15 According to

anot her enb ment of the first aspect of the present invention are
provi ded conpoundscamliy tdiangthenembedifientsef tb‘?rﬁ‘éﬁél pynsak ofghe Preetipentigl pect  of

Lo anot et SRR HERCoBRo TR ricpLr 4l oo Rl R pERtor 5T €9

_ aspe resent invention 5 are
ItOLgVI greceisgg?%yrﬂdﬁvﬁ@@ﬁwﬂeﬁﬁln letQ\'emHIQ"st I\H{(t(()))O@VoSR mﬁdislnsaOfl rst aspect of

nvention wherein Qi1s Q' dSISO
Accor di ng to anotAseprdingriodinatst el’@bo‘ilﬁ@n? ‘Pfrtg? f‘égé 6%R?Pt%ff ‘%?@Y%ﬂté%
invention are V| Tk of
firer aspectrorOrit EFp R ARnangrs ti bbb R ST RpeiE e of the
NHC( O O SY) pREentIpvéiiobividadik Q BIE' andQ" 13@1}&(@)@(532@? o$ydllsrﬂg 3%11§Y}§h@@mbr
enbodi nent of the first aspect of the present invention are provided
conpoundl@ aéddtding to the first embodi nent of the first aspect of the

present inventior, ﬁfn?% @ aQolh%r ChbditheRt of the H'ri@(a% SHthSBseinvention

Cl_3al kyl i dene -an 15 According to another enbodi ment of the
first as pectam)f)romlfedpompemdsmnwdmlgdﬂ th&afnret prladinent of shptshapescddhdli ng to

Qs O ana RrGTRERRRMIRLRR TR BN ORATEr i TG R
first aspect,gfit e present invention
15 According to another embodiment of the-first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q" and Q"is NHC(O)NI—I(SY)SR3.

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

are provided compounds according to the first embodiment of the first aspect of the
20  present invention wherein Q is Q" and Q" is NHC(O)NH(S")SR3 and s is 0.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q" and Q" is NHC(O)NH(S*)R?, §¥ is Cysalkylene
andsis 1.

25 According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q" and Q" is NHC(O)NH(S")R?, 87 is Cy.salkylidene

andsis 1.

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

present invention wherein V is OR”.



are provi ded conpounds according to the first enbodi nent of the first
aspect of the 20 present invention wherein Qis Q and Q' is

NHC( O NH(WS®)sR&#2a61d s is 0. According to anot her enbodi ne®CTafSod/es76 i r st
aspect of the present invention are provided conpounds according to the
first enbodi ment of the first aspect of.jghe present invention wherein Qis
Q and Q' is NHC(O NH(SY)SR3, Sy is Cl 3alkylene andsis 1. 25 According to
anot her enbodi nent of the first aspect of the present invention are

provi ded conpoundscantng th amgpthey entbodfment of drebBist Asneet of the pecseptyigyeiivBect of

the present invenii.on wherein Ls Q and Q' .s. ) - ol S
Cl_3al kyl i e ProRHd: ompotags dkersit g e OZd%ngﬁ(bO?&%ﬁ%“%@@% piihel © o
aspect of t he.qhEsesHtoh MR WNis GR Earfl RVis @R dalkpinpounds according to the
first enbodiment of the first aspect of the 4 present invention wherein V

is OR WD 03/ 1042860RIETE 9SHBIIEe sMbodimest piciie fiattigpach oL PHEPIARBBEPHent  of
Lo the 1P srehserenpoBp R AR RES thetley AbfodhdH oif ERTRRALT AETor 1o

present rnvention
wherein V i &8R4 ianchtidh wiger&id V6RI-KYR)(@9cor di ng to anot her enbodi ment  of
the first aspect of the present invention_5 Ere rovig%d con}l)o.unds.
according to the A¢oosding tihennthes pmbediupent of ithestirsh appect ofpfe presentinyenin
i nvention In:-Vis - . i bodkhRbf @fe t he
first aspe\é\{ﬁos}otvhaeédpcr%glég%@ é\é\?é)ndtl?%ﬁ)c &g?g&%%%%ggﬁty%gﬁ%gh%cor ding to
the first enjrednn@méntivh wieeeihi rst aspect of the present invention wherein
10 Vis -N(Rl) (R2), .or ORA% 5 R4é£4_ H Cl1 _6al kyl, Cl_4hal oal kyl,
(CL_4al KfI ene) 0_1HRis -NRy Ri)or “7cycl oal kyl, phenyl, adamantyl,
qui nuclidyl, azabicyclo[2.2.1]heptyl, azetidinyl, tetraderofuranyI,
furanyl, dioxol anyl, Rhis@&hydcalket rGhfdioaliklyl, ébydalkypsnedaRyl , pyrrolinyl, 15
pyrrolidinyl, imdazolyl, imdazolinyl, imdazolidinyl,

R* is C3cycloalkyl, phenyl, adamantyl, quinuclidyl,
azabicyclo[2.2.1]heptyl, azetidinyl, tetrahydrofuranyl, furanyl,
dioxolanyl, thienyl, tetrahydrothienyl, pyrrolyl, pyrrolinyl,

15 pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl,
pyrazolyl, pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
pyranyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
triazinyl, piperidinyl, piperazinyl, morpholino, thiomorpholino

20 or dioxolanyl; and

R¥ is optionally substituted with 1 or 2 of the same or different
substituents selected from the group consisting of halo,
cyano, Cy4alkyl, Ci.shaloalkyl, Cy4alkoxy, hydroxy,
amino, Csscycloalkyl, Cy.salkylamino, C;.

25 sdialkylamino, (Cj.salkyl)ooureido, phenyl and benzyl;

R* optionally contains 1 or 2 carbonyls wherein the carbon
atom of said carbonyl is a member of the ring structure

of R4';

R! and R? are each independently L!, wherein L! is selected from the

30 group consisting of H, Cy_galkyl, -Ci.¢alkylene-amino(C;.



pyrazolyl, pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl,

i sot hi azol yl, oxadi azolyl, thiadiazolyl, triazolyl, pyranyl, pyridyl,
pyri m di rwb,03p9423&i nyl , pyridazinyl, triazinyl, piperidi ®gr/usps/pesrazi nyl ,
nmor phol i no, thionorpholino 20 or dioxolanyl; and R4’ is optionally
substituted with 1 or 2 of the sanme or .gffferent substituents sel ected
fromthe group consisting of halo, cyano, Cl 4al kyl, Cl_4hal oal kyl,
Cl_4al koxy, hydroxy, amno, C3_7cycloal kyl, Cl 3al kylam no, Cl1L 25

3di al kyl am no, (C1_3a|kyI)Qﬁkﬂ&g[ﬁmnmbhgwymhawd,M@ﬁi@hﬂ,m$ﬂ@nbbtionalIy

contains 1 or 2 carbonyls wherein_.the carbon ..a f,.sai;d carbonyl is a
nenber of the ring structuFeéraE‘?S(?m&Ha?yl r gdﬂ@gogérﬂggé%lcﬁgdf ndependently L1,

wherein L1 is selected frogihedrodie ’?ﬁ'@m@ NEy18dlingy pytrokkdingdl 6al kyl ,
- C1_6al kyl ene-am no(Cl_ WO 03/?04236g% /U§g2$16576 -17 3al kyl) 2,

C3_7cycl oal kyl, phenyl, adlaniihqub’l,,_ilaiﬁélmlmywm,idazf’]i@iﬂé(h?éi%fﬂd anyl , furanyl,
Dyrroldinyl i dazol yi  BViAOEEG PRgoRL Sao AU D erclyl,
pyrazolinyl, pyrazolidinyl jsomsazeily bxadisokaztiadiazolyhitaaailyl| pyrandot hi azol yl ,
pyraatnn? pyr et .1yl s, Btk B s hol v

i ndependent | y_subst i t ut ed Wil indadiyPRinTolb AnAtdipRitinoanal | ¥

substituents selected fromiddodargi;aungd consi sting of halo, cyano, Cl_
4al kyl , Cl1_4hal oal kyl, Cl1_4al koxy, hydroxy, am no, C3_ 7cycl oal kyl,

Cl_3al k)ibam' no, C1_3dial kle’alr’gnﬁ(kz &&dach optionally and independently substituted
with 1 or 2 of the same or different substituents
selected from the group consisting of halo, cyano, C;.
salkyl, Cy.4haloalkyl, Cy4alkoxy, hydroxy, amino, Cs.
scycloalkyl, Cisalkylamino, Cj.zdialkylamino, (C.
15 salkyl)o.oureido, phenyl and benzyl;

R! and R? optionally and independently contain 1 or 2
carbonyls wherein the carbon atom of said carbonyl is a

member of the heterocycles comprising R'and R?;

wherein L! is optionally interrupted from the nitrogen to which

20 it is attached by 1.2, wherein L2is C;.salkylene; or

R! and R? together with the nitrogen to which they are attached form
X,

wherein X is azetidinyl, pyrrolinyl, pyrrolidinyl, imidazolinyl,
imidazolidinyl, pyrazolinyl, pyrazolidinyl, azepinyl,
25 diazepinyl, piperazinyl, piperidinyl, morpholino or

thiomorpholino;

wherein X is optionally substituted with Y, wherein Y
is dioxolanyl, C;.salkyl, Cy4alkylamino, Ci.
sdialkylamino, C;.salkoxy, Cs.scycloalkyl,

30 phenyl, azetidinyl, pyrrolyl, pyrrolinyl,



15 3al kyl ) 0_2urei do, phenyl and benzyl; Rl and R2 optionally and

i ndependently contain 1 or 2 carbonyls wherein the carbon atom of said
car bonyl we oa/104z86rber of the heterocycles conprising RL amdTREp3/1ése6 ei n L1
is optionally interrupted fromthe nitrogen to which 20 it is attached by
L2, wherein L2 is Cl_3alkylene; or Rl argl R2 together with the nitrogen to
whi ch they are attached form X, wherein X is azetidinyl, pyrrolinyl,
pyrrolidinyl, imdazolinyl, imdazolidinyl, pyrazolinyl, pyrazolidinyl,
azepinyl, 25 di azepinyl, piperazi nybyrrqlidseyli pﬁﬂg}idinqmi/pﬁwfa?ﬁ]dlaor

t hi onor phol i no; wherein X is optionall ubstit RV LY is
di oxol anyl, Cl_4al kyl, C1_4al kyl am nandgﬁcﬁmyg&%%%éﬁjdaﬁrﬁdhgfuﬁ&%@gfoﬁggy,
C3_7cycl oal kyl, 30 phenyl, azeti di nybymg(ylw,@ymhonm;p}@hjdmnyl,\éﬁblﬂﬁyll04236
PCT/ US03/ 16576 -18 pyrrolidinyl, pyrrolidinonyl, imdazolyl,

i m dazol i nyl, imidazolidinyl, im dazdiagenimdnpyridylgpiaingl: pyrazol i nyl ,
pyrazolidinyl, azepinyl, diazepinyl . pyri e o i :

di hydrob’%nzi m dazol onyl, pi perazinyl th%’é"l;?gér{%‘%?‘%ﬁc’%k’gﬁgﬁzf%,

benzot hi azol yl, benzi sot hi azol yl Orﬂﬁiﬂéhﬂﬁ@h@ﬂitﬁbhdﬂmo, herckottignobiln X and Y

are optionally interrupted with Z erein Z 10 is -NH O, -NHC(O NH-,
NC(O NH2, -NH, -Cl_ 3al kylene-, - cbg@amlymﬂ-mr{memng 193al kyl ene-; and
and wherein X and Y are

optionally interrupted with Z, wherein Z
10 is -NHC(0)O-, -NHC(O)NH-,
NC(O)NH;, -NH-, -C;.
salkylene-, -Cy_zalkylene-
NHC(0)O-C;salkylene-; and

optionally and independently substituted
15 with 1 or 2 of the same or
different substituents selected
from the group consisting of C;.
salkyl, amino, Cjsalkylamino,
-C1.¢alkylene-amino(Cy.zalkyl)s,
20 (C1.3alkyl)o.oureido, phenyl and
benzyl;

X and Y optionally and independently
contain 1 or 2 carbonyls wherein
the carbon atom of said carbonyl

25 is a member of the heterocycles

comprising X and Y;

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



optionally and independently substituted 15 with 1 or 2 of the sane or
different substituents selected fromthe group consisting of Cl 4al kyl ,
am no, CIwBabBkyd2ami no, - Cl_6al kyl ene-ami no(C 1_3al kyl ) 2, PRE/US03/16576
(Cl_3al kyl) 0_2urei do, phenyl and benzyl; X and Y optionally and

i ndependently contain 1 or 2 carbonyls .pferein the carbon atom of said
carbonyl 25 is a menmber of the heterocycles conprising X and Y; provided
that if X is substituted with Y, and if X and Y are not interrupted with
Z, then WD 03/104236 PCT/US03/ 16576 -19 X and Y eipidnshn|shiresong sadea

carbon atom and together forma spirocyclic ety JAC L.Nng anot her
enbodi nent of the first aspect of the present %ﬁ%’gntalngn t%gétg%ﬂ; g}rlglvi ged

conpounds according to the first embodi ment of sphecyclit soietgpect of the
present invention wherein R4 is H Cl_6al kyl, Cl_4hal oal kyl or

(Cl_4dal kylene)0_1R4' . R4' s C3, 7¢cyclo . . . .
qui nucl i dyl, az a]bAiCE%Frlﬁ t?.afpﬁfﬁﬁtﬁp?fﬁ%egtzo ttﬁééb%sg/ ?gb%@&éﬁ?‘gﬁ‘;eg%%‘%%‘ﬁ%
furanyl, 5di Qi@éraﬁl‘llad c&hif;&mds acdRbingd Ry dediriti @modimeytrof eheyfinst mypectalfithey |
pyrrolidinyl, 1mdazolyl, imdazolrnyl, imdazolidinyl, pyrazol yk,;- 4
pyrazol i nyl presentpyventiohivdiensin R dscz6l-salkyli Soxmlenlk) 1,°f£‘ﬁ1-@ﬁ@?f‘§lﬁ?o—1 ;R

I sot hi azol yl., oxadi azo thi adi azol yl. . ..f i
pyri midi nyl ' Sgﬁcggl]oa@&y!,%f)bgwldaa a?fy,?’ %qugg%iﬂy?%a%%)c?&%}eol[?g{lw,bl, %%%%lgggl nyl ,
mor phol i no, tthinQARIFRERY1I RRaB, dbox ety Btenyla ttraRddrotisenybtpyomdyl) yyrrolinyl,

poa o

substituted wt or 2 of the same or different substL‘t uent s1el ected from

the group @orelidnyhgmiskzelyl. émidegeliny!, imdazgliginyl, PEpzaWh PYHRYMYL c1_4al koxy,

hydroxy, 52 mpr}]/(r)azoﬁ%nyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl,

triazolyl, pyranyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, piperidinyl,
piperazinyl, morpholino, thiomorpholino or dioxolanyl; and R* is optionally
lsubstituted with 1 or 2 of the same or different substituents selected from the group
consisting of halo, cyano, C;.4alkyl, Ci.shaloalkyl, C;.4alkoxy, hydroxy, amino, Cs.

15  scycloalkyl, Cizalkylamino, C;.3dialkylamino, (Cysalkyl)oureido, phenyl and
benzyl.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein R*is H, Ci¢alkyl, Cj4haloalkyl or (C1_4a1kylene)0_1R4'; R*

20 is Csscycloalkyl, phenyl, adamantyl, quinuclidyl, azabicyclo[2.2.1]heptyl, azetidinyl,
tetrahydrofuranyl, furanyl, dioxolanyl, thienyl, tetrahydrothienyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, pyranyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, piperidinyl,

25  piperazinyl, morpholino, thiomorpholino or dioxolanyl.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein R*is H, Ci.¢alkyl or (C1_4alkylene)o_1R4'; R*¥is Cs.
scycloalkyl,.

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

present invention wherein V is NR"(R? and



15 7cycl oal kyl, C1_3al kyl am no, Cl. 3di al kyl am no, (Cl1_3al kyl)O0_2ureido,
phenyl and benzyl. According to another enbodi nent of the first aspect of
the presewDWneeséi on are provi ded conmpounds accordi ng t @CThes03/1653¢

enbodi ment of the first aspect of the present invention wherein R4 is H,
Cl_6al kyl, Cl1_4hal oal kyl or (Cl_4al kyl ene)0 1R4~; R4. 20 is C3_7cycl oal kyl,
phenyl, adamantyl, quinuclidyl, azabicyclo[?2.2.1]heptyl, azetidinyl,
tetrahydrofuranyl, furanyl, dioxolanyl, thienyl, tetrahydrothienyl
pyrrolyl, pyrrolinyl, R ppdRSlaraieashlindependtatsily] whersindazsselpsed from the

i m dazol i di nyl, razol yl, razolinyl ra idin
i soxazol yl , %/hi a%l yl, iysotgﬁ%ﬁ’z%qnﬁllsgx%(}%gr)é%aﬁﬂl’, 'Qltlﬁ%igﬁllegéz%@%o,ybi't ri azol yl,
pyranyl, pyridyl, pyrimn di nyyl)pYt;3&ydodikyl pptichsiaaretidinylf adagantyyl

pi peridinyl, 25 piperazinyl, norpholino, thionorpholino or dioxolanyl.
Accordi ng to anot her enboditereahtydeifurenil, furpryl, depelarylofigyb present

i nventio are provi ded conpaoynds .a r Qi i di ment of the
first asgect of the preseﬁ&mﬁwgreoﬁﬁgtﬁjﬂ’é&{gﬁg’ﬁy@%}g’Ih,%o&)%_ al kyl or
(Cl_4al kyl ene) 0_1R4' ; R4, iimida3olyl,AaNddzohhWyimidaR0idAot.qrydizolylt o anot her
enbodi ment of the first aspect of the present iQ%Eﬂ;jon E;e ggqyided
conpounds according to the mrazelingspyarelichnylorxazalyls 1sprgzohd fhiazolyt  he

present invention wherein YS&H%%&F&%@%%Q?&#]&Z%%‘% I’CB; h{4S03/ 16576

-20 Rl and R2 are each indepen I 1s selected fromthe
group consisting of H, Cl_Gstikiyl, pyritildifgl, kylaeingl, ayiidaigd, tigialykyl ) 2,
C3_7cycl oal kyl , phenyl, azetidipyl, .adamantyl, et rahydr of ur anyl., furanyl,
di oxol a9l , thienyl, 5 tetr® %YIWIEWFIPY%%W@WP’ gv?/‘?%‘ip;’ﬁ‘if?", ahd
pyrrolidinyl, imdazolyl, digg(q%;}q! bpy!, i mdazolidinyl, pyrazolyl,

pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
oxadi azol yl , thiadiaz%iyl, fiaz%l

| .. pyranyl, rE gyl . pvrim di
pyrazinyl, pyridazi nyl® #14 Bziogst F¥Y§h6¥$8{%¥°&eﬂ§$,¥vhﬂ)ﬁ %‘F?ﬂf‘%{en%/t Cgéﬁ%ﬁﬁ‘ﬂlol i no,
t hi omor phol i no and di oxol agyl ; or

wherein X is azetidinyl, pyrrolinyl, pyrrolidinyl, imidazolinyl,
15 imidazolidinyl, pyrazolinyl, pyrazolidinyl, azepinyl,
diazepinyl, piperazinyl, piperidinyl, morpholino or

thiomofpholino;

wherein X is substituted with Y, wherein Y is
dioxolanyl, Cy.4alkyl, Ci.4alkoxy, Cs.

20 scycloalkyl, phenyl, azetidinyl, pyrrolyl,
pyrrolinyl, pyrrolidinyl, pyrrolidinonyl,
imidazolyl, imidazolinyl, imidazolidinyl,
imidazolidinonyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, azepinyl, diazepinyl, pyridyl,

25 pyrimidinyl, dihydrobenzimidazolonyl,
piperazinyl, piperidinyl, morpholino,
benzothiazolyl, benzisothiazolyl or

thiomorpholino;

and wherein X and Y optionally share one
30 carbon atom and together form a

spirocyclic moiety.



Rl and R2 together with the nitrogen to which they are attached form X
wherein X is azetidinyl, pyrrolinyl, pyrrolidinyl, imdazolinyl, 15

i m dazol iworeglp42pgr azol i nyl, pyrazolidinyl, azepinyl, di 2ceiseyies7e

pi perazinyl, piperidinyl, nmorpholino or thionorpholino; wherein Xis
substituted with Y, wherein Y is dioxol aqyl, Cl_4al kyl, Cl1_4al koxy, C3 20
7cycl oal kyl , phenyl, azetidinyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
pyrrolidinonyl, imdazolyl, imdazolinyl, imdazolidinyl,

i m dazol i di nonyl , Apyording ty hnotjsyrrearholdimagrit of theyfirsizaspéadiof fHie, preseapinmgation

di azepi nyl , ridyl,, 25 rim di nyl i hydrob dm | onyl i i nyl,
o ooy Bt RNy S o Y SREPETRBE S occPb 2 v
t hi onor phol iIg}@éent%W@ﬁé@iWM(RIRR?)i&ﬂal |y share one 30 carbon atom
and together” forma spjrocyglic noiety. WO 03/104236 PCT/ US03/ 16576 -21

According to anot her antl Reare ca¢h independerity ks pleteinl. isreleptied Som the

i nventio are provi ded conmpounds accor di t first enbodi nent of the
first as;rJ%ect of the presen roflﬂ\(iglillstlsi%%l d égrbéf%l |8rs -N(R1) (R2) and Rl and
R2 are each independent Ly L1, wherein L1 is selected fromthe 5 group
consi sting of H, Cl.6aRkgnd Rojogetherayigh the niGegantiewhigh tey pe afpcheddermt o

whi ch they are attached forgmh X, wherein X is piperidinyl or norpholino;
wherein X is substituted w Y, wherein Y is

wherein X is piperidinyl or morpholino;

wherein X is substituted with Y, wherein Y is

10 dioxolanyl, C;.4alkyl or piperidinyl;

and wherein X and Y optionally share one
carbon atom and together form a

spirocyclic moiety.

According to another embodiment of the first aspect of the present invention
15  are provided compounds according to the first embodiment of the first aspect of the
present invention wherein V is NRHR?) and wherein R! and R? are each
independently L!, wherein L' is selected from the group consisting of H, Cy.¢alkyl.
According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
20  present invention wherein V is —N(RI)(RZ) and wherein
R! and R?together with the nitrogen to which they are attached form
X,

wherein X is piperidinyl or morpholino;

wherein X is substituted with Y, wherein Y is

25 dioxolanyl, C;.4alkyl or piperidinyl;

and wherein X and Y optionally share one
carbon atom and together form a

spirocyclic moiety.



10 di oxol anyl, Cl1_4al kyl or piperidinyl; and wherein X and Y optionally
share one carbon atom and together forma spirocyclic noiety. According

t o anot hewoaghodséerent of the first aspect of the present PeTArs03/06%76 15 are
provi ded conpounds according to the first enbodi nent of the first aspect of
the present invention wherein Vis -N.B) (R2) and wherein Rl and R2 are
each independently L1, wherein L' is selected fromthe group consisting of
H, Cl_6al kyl. According to another enbodi nent of the first aspect .of the
present inventi oiccardngoembitederobodimantasf the Gt dsnegt efdhe peesert irMentgbodi ment
of the first aspect of the 20 present i.nvention [ VARSI (R2)
and wher ei nar@lpraw&e@?%@la}dﬁé?“\%‘?ﬁ?‘%ﬂ’sfﬁftte bgogihm%%m egffl]% %?E?/Ctggg@ att ached
form X, whereih ifcdisioR! digl vy Lnet! phoWwheein Wwherein X is substituted
with', V\he?[g%hﬁ\}%fésﬁog%ﬂ%if gxol anylgf )gy_4_al kyl or_ piperidinyl; and wherein
X and Y optional |y shd&'endReé togsthebaiithdhenitzpgen toyBich dieyrass ﬁe(a&heifﬂ%cycl ic
noi ety. ¥D 03/ 104236 PCT/ USD3/ 16576 -22 According to anot her enbodi nent of
the first aspect of the pré¥ent invention are provided conpounds according
to the first enbodi ment of the first aspect of the present invention
wherein Vis -N(R)(R2) andviwisnel is pRlerglitylR2 t ogether with the nitrogen to
which they are attached form 5 X, wherein X is piperidinyl; wherein Xis
substituted with Y, wherein Y i syhddéiRe{ isdubyttutededh lj wigertia Vaizot her

enbodi ment of the first aspect of the present invention 10 are provided
conpounds according to the first embddpsEeYlof the first aspect of the

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

present invention wherein V is NRH(R?) and wherein

R! and R*together with the nitrogen to which they are attached form
X,

wherein X is morpholino;

15 wherein X is substituted with Y, wherein Y is Cj.4alkyl.

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

present invention wherein V is —N(Rl)(RZ) and wherein

R! and R?together with the nitrogen to which they are attached form
20 X,
wherein X is piperidinyl;
wherein X is substituted with Y, wherein Y is C;.salkyl.

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

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

25  present invention wherein V is NRHR?) and wherein

R! and R? together with the nitrogen to which they are attached form
X,

wherein X is piperidinyl;



present invention wherein Vis -N(Rl)(R2) and wherein R and R2 together
with the nitrogen to which they are attached form X wherein Xis

nor phol i @0 03504B@rein X is substituted with Y, wherein YPCI/US3/4eEky!l .
According to another embodinment of the first aspect of the present

i nvention are provided conpounds accordgng to the first embodi ment of the
first aspect of the present invention wherein Vis -N(R)(R2) and wherein
R and R2 together with the nitrogen to which they are attached form 20 X
wherein X is piperidinyl; whereiwhexin X is gbbstituted wathW.twhereindhiSrein Y i s

Cl. 4al kyl. According to another enbg]gi nt.of the first aspect of the
present invention are provided conp Q%Eanﬂ:'cordi ng to the first enbodi nent
of the first aspect of the 25 present invention wherein Vis -N(Rl)(R2)
and wherein Rl and R2 together wintwhetpn X ando¥jelrare oneparben etREyangdr e at t ached

form X, wherein X is piperidinyl; 03/ 104236 PCT/ US 76 -23 wherein
X is substituted with Y, wherein Y i\/\gOge 663%?%%%1?043’%9%{%’? in X and Y

share one carbon atomand together forma spirocyclic noiety. 5 According
to anot her enbodiArventding totdnetter embodissacef thé firdiespeceslkhe prasgiArYesHon ar e

provi ded conpounds, according to the fir enbodi. t . i ect of
the pr esenqu HQW&SW‘&%%C mg&e %Pe;ﬁrét %O@ﬁ?%rorf%% ??/\SA'TPF %tsoztﬂésp
Accor di ng tgréeﬁtih%ntﬁmﬁaﬁxarmehF@thiiﬁtaﬁupta@a@qu:f the present

I nvention re provided conpounds according to the first enbodi nent of the

first aspect of tAwsordige joranother einhodipenbel hpEreiappert ahife preserd IRt
ISB;[ ?{)L;ET ?g av%érg,yé;ed %gr%péuﬁi sdacgorﬁfﬁ%rts VG LR AL PR st AGREMRthd Or M a

10  present invention wherein X and Y are not interrupted with Z; and X and Y share one

carbon atom and together form a spirocyclic moiety

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein R?is R™.

15 According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein R®is R™.

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

20  present invention wherein R*is a heterocycle having two fused rings with 5 to.7
members in each of said rings, said heterocycle containing one to five of the same or
different heteroatoms selected from the group consisting of O, N and S.

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

25  present invention wherein R*%is a heterocycle having two fused rings with 5 to 7
members in each of said rings, said heterocycle containing one to five of the same or
different heteroatoms selected from the group consisting of O, N and S and said
heterocycle optionally containing 1 or 2 carbonyls wherein the carbon atom of said
carbonyl is a member of said fused rings.

30 According to another embodiment of the first aspect of the present invention

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



According to another embodi ment of the first aspect of the present
invention are provided conpounds according to the first enbodi nent of the
first aspwotosabs28be present invention wherein R3 is R3a PETASow1&iag to
anot her enbodi nent of the first aspect of the present invention are

provi ded conpounds according to the firgg.enbodi nent of the first aspect of
the present invention wherein R3 is R b According to another enbodi nent of
the first aspect of the present invention are provided conmpounds according
to the firstpreshddienion wﬂierelhél hsraslteteaeqyetethaafngtth@ fugl mr%%ﬁtSImY/entl on
wherein R3a is a heter haV|n two fuse 7 mepbers in

each of sai dD§MPRISIN &g d’¥ Rt cngeye éle%ﬁciygfenqolqgangﬂg °P% Off“\'/e Pe £#e° €hne or
di fferent h%ﬁé@ﬁtt%o%hﬁ%Eﬁgteﬁ FRM thB&raipiéRsie@NSdB0! NGnak Md shidand S.

Accordi ng to another enbodi nent of the first aspect of the present
i nvention dreerpryold mmnabmwmwgdw@r@m@yﬂw ¢reinfthe earbeifom ofesatd of t he

first aspect af e ent, i nventi on, wher e
havi ng t C@E@By i ﬁ‘d’s‘e ?rI"P émf‘éusfdr’fm%ﬁe‘?@e%‘ lggc%ﬁ]%ng%f %bg&&%d%%ﬁg&d
het er ocycl e (ganjrand\iane QBIfbRnf du‘%@ﬂtﬁéntts E&ﬂe&@ﬁﬂoﬁhﬁhe gtcfubebﬁmnﬂgeifer oat ons
selected fromthe group consistin N and S and said heterocycle

optional |y dentdi phangl, 10d?h62}’]e59 ngflll%lphﬁ@flm% selkaleper 8 R)-PhemlosyaBai d

carbonyl is a .nenb h

crbodt went - GPBrngp o 18 tept 3 4 el A0S A oISRALDEL,
conpounds acalbey, r(g:lgﬂkylbllelaﬁumﬁtORﬁb@dD)ﬁnt-C@)@ RE, t(D@(O)E%,pMR3 (mt t he WO
03/ 104236 PCT/ US03/,16576

het er ocyl®l e -RAQINR t)mNKBsE%(Oa%ORqSZe%(Bh9‘%&%’(&9)%&% )rsb(giggg(s:h%bf sai d
rings, said @Q)ﬁ@?s:)écl LR(BO le ngogm@sgom{dl V8O Iﬁ%is@&e—cgralkﬂ' fferent

het er oat ons group consi st i ng of 0, N and and said
het erocycl e opti Q@@dolrdangwmmt}mrmmbbdmnelﬁoﬁmetfrrsftydsBeqM@éth@lmeaehbln&mtmljn atom

of said 5 carbonyl  is a ne sai d

optionally S%BQ’EQVEMHWOPHRS@’C?@@ 1gfthg ﬁ@?glé‘hgglg}ehﬂwg?ésrlitaSpeﬁbgfth?uent s
selected fr §elﬂf31n9'Eﬁ’cﬂﬁl ﬁﬁ&"éinsﬁﬁa % Plo 6 Refbited HRELOM cle codtaplieghe to

- O C1_3al kyl'phenyl, -C1_3al kyl ene-OC(O) - phenyl, cyano, amno, nitro, halo,

C1- 3nond-Shi -three-off &llamlrerCbr diffdre8rhmteyopms s¢lepigd @@nkk}np @XSPP c@p&stn@qﬁ%@,@}
(Cl_3a1ky1)12m%asmne, -OR3', -C(OR3, -COOR3, -OC(OR3", -N(R3")2,
According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein R*is a 4 to 6 membered heterocycle containing one to
20 three of the same or different heteroatoms selected from the group consisting of O, N
and S, optionally containing 1 to 2 carbonyls, wherein the carbon atom of said
carbonyl is a member of said 4 to 6 membered heterocycle.
According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
25  present invention wherein R3%is a 4 to 6 membered heterocycle containing one to
three of the same or different heteroatoms selected from the group consisting of O, N
and S, optionally containing 1 to 2 carbonyls, wherein the carbon atom of said
carbonyl is a member of said 4 to 6 membered heterocycle; wherein R* is optionally
substituted with 1 to 3 of the same or different substituents selected from the group
30 consisting of benzyl, phenyl, -O-phenyl, -O-Ci_salkylphenyl, -Cy3alkylene-OC(O)-
phenyl, cyano, amino, nitro, halo, Ci.smono-bi-tri-haloalkyl, C; smono-bi-tri-

haloalkyloxy, Cy.salkoxy, (Ci.salkyl);.,amine, -OR,-C(O)R”, -C(O)O-R?, -O-



10 -(QN(R3")2, -N(Rs YO (R3 )2, -N(R3 )C(OQNR3 )2, -NR3)COOR3,
-0 C(ONR3)2, -N(R3")S02R3", -S02N(R3')2 and -S02R3' ;R Tis H or

- Cl_6al kywo 03Aer266 di ng to anot her enbodi nent of the first Paspsos/16576 t he
present invention are provi ded conpounds according to the first enbodi nent
of the first aspect of the present invepdion wherein R3ais a 4 to 6
nmenber ed heterocycle containing one to 15 three of the sane or different
het er oat ons sel ected fromthe group consisti ng of 0, N and_S. According to

anot her enbo@(@RAL -BRDhe-EOMRDapdR> WE(QKR o NEHCHAOMR Don  are

Phe. pr esent S PRI BN s S0 SR emmav Bt 3R €7
contai ni ng oR¥;stPoR thige of the same or different heteroatons selected

fromthe group consisting of O, N and S, optionally containing 1 to 2
carbonyl s, wher ei Actdrdingdp bootherteprhasimentiof theciamsbenpgét of shesprasempEvertionsai d 4

to 6 ne red heterogcycle. According, t not her } f I.rst
aspect of t h&® ch?evé%%f‘qu})élﬂfif‘ %cr?ordé?gtoﬁﬁgﬁgs eegl%g 8%%%8%%@%3%%%? %‘%Cﬂgf {hg t he
first embodipregnt ffvehiién Whe@in REREC] ,c9loblR@]l. 25 present invention wherein

R3a is a 4 to 6 nenbered heterocycle contalning one to three of the same or
di fferent het er oateerydingte enetheranghndiment pf Sagplisbaspeaiqf the pesept inventigy s,
optional ly containi r r.ej aid
carbonyl | s S RENBAR il RORREY | ang MAT GFBabEy GEHRARARAM O 152" 1
optional |y gkt iftveh@en wheRinlRT'ds G; efclohikyk arteran Rdt i bptiemdlysubstititedent s
selected fromthe group 30 congjsting. of benzyl, en L -O-phengll, £
0L G, Saitky| pHbAye S olthe simagnaresttepitge g e BERe gURGOTRITEST hal o
C1l _3npno- bi -{ L4 < Ky 3A0R0-Ri hot b (
(CI_3al kyl) 1‘3%45?4? ﬁé&%’la%ph&%dé( g;?(%g?;@ﬂﬁé(ﬁ@é@%ﬁfl&@a%&@%ﬁ% Kt
PCT/ US03/ 165athino; 2iroCh@pR3i.smensti3tiyim]loallG1LGy NoR0y i -tri- el gdlydp), CR3 ) 2,
-N(R3) C( O) N( 2, .- ') C(L.O 3, 5 40) ‘D2, ~ 3
_S02N(R3' ) 2 Xyﬁl%%%l-ﬁ%lpéqﬁﬁn'C-(gi%md}%'%d?r‘@@?% %é{ﬁ%’her
S man! A RAT Lo N@O N T, beEheromMEhyeNECGOR’s [movi ded
Cfir

conpounds accor di ng to the enbodi jyrent of the first aspect of the
present 1nveG(QBHRWer-NR FRR’s -8Q:KRckhoad kyBO2R™; R

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

is H or -Cy.galkyl.

are provided compounds according to the first embodiment of the first aspect of the
present invention wherein R*is carbazolyl, fluorenyl, phenyl, -O-phenyl, -O-C;.
salklylene-phenyl, or napthyl.

20 According to another embodiment of the first aspect of the present invention
are provided compounds according to the fifst embodiment of the first aspect of the
present invention wherein R3*is carbazolyl, fluorenyl, phenyl, -O-phenyl, -O-C;.
salklylene-phenyl, or napthyl; wherein R is optionally substituted with 1 to 3 of the
same or different substituents selected from the group consisting of benzyl, phenyl, -

25  O-phenyl, -O-C salkylphenyl, -C;salkylene-OC(O)-phenyl, cyano, amino, nitro,
halo, C;.3mono-bi-tri-haloalkyl, C;.smono-bi-tri-haloalkyloxy, Ci.salkoxy, (Ci.
salkyl); pamine, -OR?, -C(O)R?, -C(0)0O-R?, -O-C(O)R?, -N(R?),, -C(O)NR™),,
NRCOR), NRICONR”), NR*IC(O)OR”, -O-CONR):;
NR*)SO,RY, -SO,NR¥),and -SO,R*; R¥is H or -Cy.galkyl.

30 According to another embodiment of the first aspect of the present invention

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



According to another embodi ment of the first aspect of the present
invention are provided conpounds according to the first enbodi nent of the
first aspwotosab428dhe present invention wherein R3a is C3_PcyaiSoxdsyé ;
wherein R3a is optionally substituted 10 with 1 to 3 of the same or

di fferent substituents selected fromthe.zg-oup consisting of benzyl,
phenyl, -0-phenyl, -O Cl_3al kyl phenyl, -Cl_3al kyl ene-OC(O) - phenyl, cyano,
amino, nitro, halo, Cl_3mono-bi-tri - hal oal kyl ,

01 3mono- bi - tHFsCRBMyEnta Whierein &L is Ganlkyh {2 7@1@33&0(91)131 CENNR” 1GR3

- -OCOR3, -NR3")2, -C(ONR3)2, -N(R3)C(O) (R3
)2, -N(%)Q%%)Z “N(R3')C(OOR3', -0 15 C{ONR3' )2, -N(R3')SRR3',

-S02N(R3') 2 and - SO&Rading Redrioshelrcabodigknbaf Higlfirst BP0 bEThB PrdsentRAdHiRh
enbodi ment of the fjrst aspect of the present invention are provided

conpounds ac@F Biovilefsoppaundsageordingde f[lﬁaﬁlﬁSt enbediment ofghe Hespaspecoif thtre

present i ve a P f@@_ 3~ henyl ,
-0 Cl_ 4gl KIy sgﬂtelwgﬁdetgdyqflﬂ:%%ngplg QIsﬁﬁ%Hﬂz%féérlﬂ'ﬁ)nge@)R dng R oc(%'f ment
of the first m]kpneyit whEreithR™ s estéomially st tutahwith o Brod hekehead B BALS
according to t&tﬁfl rst _enbodi ment of the fi rst aspect of the present

i nvention whéP u%?%ec&ﬁlrfg gpeygrou? FoRsisting of bepzyhyphenylo-Qrpbensl, -O-€r.c1_
4al ki yl ene- pheylphe1, Imgﬁlkyllene—m He&?cs)’aﬁo Oﬁﬁhegﬂkrbﬁlﬁ&bé} élﬁéﬁoeﬁ with 1

to 3 of the sane or erent substituen sel ect rom t’he group

consi sting oftrithelnalityl, Gheryio;bi-t@Satoajiybory) C1 sAk&Xly, @ll Fikdybhemyihe, -OR3

- C1_3al ky @@
C%l?mgno Ien 1(:a r ¥ oﬁﬂiﬁi@ gﬂ@?% Wﬁr ?21 g] @HW&? x]§(R3 J‘.:(%HRk&(y, (C1_
3al léy:\% és 23&1?—1‘@ JCEBINR™ )9(@)1 )Cg(la\l)@&f) OB%C)Q\I()@C%OMB%{ R3 )2

- 8( c% O N( R3' y%OzN&N()micb sé@ﬁ@, R igdbey ealzylambw@@zm if R s| §(®ler,

] f th
CLCal kL SO e Cuapab oS ERY GLaLha SR, PSRsEhel he
of the first RispHI(CH@,DCGO)@ Hmozi(a)wzé%%ﬁéwiﬁﬁﬁek%% - 26 present

i nvention_wherein R3a js Cl sal kyl 7al ken C(OR3'", -C(OOR3" or
c2_  7al 9<§/ny| Ac CYCETHRE fosmast %PO@W@Bmfrféﬁ¥lr%ﬁsneﬁboﬁth¢ presery pevention t he

present inventd QByidah oﬂﬂhwdg %gco(ffﬁﬁg O RS ACG S HiR8he o? it s Aspgét gRodi ment

of the first aspect o
present invention wherein R*is R* and R¥ is phenyl, hydroxyphenyl, azetidinyl,

napthyl, Cyealkyl, Cs.salkenyl, C;.¢alkynl, dihydroquinolinonyl, hydroquinolinonyl,
quinolinyl, dihydroisoquinolinonyl, hydroisoquinolinonyl, isoquinolinyl,

20 dihydroquinazolinonyl, hydroquinazolinonyl, quinazolinyl, dihydroquinoxalinonyl,
hydroquinoxalinonyl, quinoxalinyl, benzimidazolyl, indazolyl,
dihydrobenzimidazolonyl, hydrobenzimidazolonyl, benzimidazolinyl, dihydro-
benzthiazolonyl, hydrobenzthiazolonyl, benzthiazolyl, dihydrobenzoxazolyl,
benzotriazolyl, dihydrobenzothiophenonyl, hydrobenzothiophenonyl, benzothienyl,

25  dihydrobenzofuranonyl, hydrobenzofuranonyl, benzofuranyl, benzdioxolanyl,
dihydroindolonyl, hydroindolonyl, indolyl, indolizinyl, isoindolyl, indolinyl,
indazolyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, furanyl, thienyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, purinyl, carbazolyl,
pyrimidinyl, piperidinyl, triazolopyrimidinyl, tetrahydropyrazolopyridinyl,

30  piperazinyl or morpholino; optionally substituted as provided in the first embodiment

of the first aspect.



5 present invention wherein R3a is G _salkyl, C2_7valkenyl, -C(OR3",

-C(Q O R3" or C2_ 7alkynyl; wherein R3a is optionally substituted with 1 to

3 of the wam/1en23@i fferent substituents selected from t h@Cgrsop1650a0si st i ng

of benzyl, phenyl, -0-phenyl, -G C _ 3alkyl phenyl, _

- C1_3al kyl ene- OC( O) - phenyl , cyano, am nos;2mitro, halo, Cl_3nono- bi -

tri-hal oal kyl, Cl1_3nono- bi -t r| - haI oaI kyI oxy, Cl1_6al koxy, .

(Cl_3alkyl)1 2amne -OR 3 C(OOR3, -0-C(OR3", -N(R3")2,
" N(R3') 2, - N(R3C[ye F?%ar)"ﬁ“ere (’ﬂ@}e@% @N@@St)aﬁpwﬂimpméﬂ)lwtmn

-0-C(0) N(R3

1 bal kyl: Faob e chaponsaseoniEloth 48 Afogaianliitt fcefit tre

CH( CH) C( O) OpRS‘ent invEtOnGVIRSEn ReheR> siatl &2 SEBERA; napBhTiiiQolyR3' .

O O.R3 re uns bstituted. 15 According to anot her
Sr_rli()gld_l? g\t ) of? ePﬁg‘rl%Zt%g‘Pg'l @‘Sgéﬁogﬁ?zof‘ Pr bepitiazalyb bensihieayle provi ded

compounds sacaRnatiagikML ifydbiabloR gL rfiyl i n bita ASREEYLOT L he
Alo Ty, iyl b BREG

present invention wherein phenyl ,
azetidinyl, Cﬁé?@@@yl plr@ndﬁa/l I{lydlzol(@gfnﬁ‘mtlin@rhyétrahsjdro@giakylbbyndmyl optionally

di h droqumoll ogyi.n 0 U|n i

di hgdrm soqui noﬁ?ﬁt%S%ﬁ’ g}%ﬂbff Ftr%ﬁﬁi%ﬂ?}to l?o%ﬁﬁf #BPFtnyl , 20

di hydr oqui nazol i anrdl %réhqﬂieﬂ%ﬁbdhﬁﬁﬂi/éf thgﬁkﬂ%gy%lct &ythf present inventjon

di hydr oqui noxal i n qui noxal 1 ny benzi m dazol yl ,

dro noxal i non
i ndazol yl ar WBY%S%@ ﬁﬁmﬁg@rﬁiﬁ gg‘léﬂwllﬂg tfh ﬂ@rfébmlv(lﬁlmgmcdf dlfyfn;st aspecl:t of the
benzi m d% ol :ppééént 19W%B%hepe€m b k%lgz fﬂé’g{ﬂ o?nz tlerllzlo 5&5 ony

benzt hi azol eénzoxazo

dhdrobenzohdmammadlon @tmm h:h ebaythiopheaasl, hi enyl , 25
i hy oo i o Dﬁh benzofpthranyl benzdi oxol anyl ,

g: E§3F glbﬁggﬂ)uéﬁ% e‘?%’&*ﬁ%?%gragﬁgn%%ﬁugf‘ggf g hidir@hmmfzranynyl, i soi ndol ylI ,
E[ Ed()l i Inyl yr Po%%&;%&r?% nf}){%hﬁ'&furaﬂy ?ﬁl&hlﬁ(ﬁ?ﬂol?rﬁf Jgé?+1n€o %(341 1&&%?? %Lu

i en ,
mdozol ol sl ot poman aland progh
Enr)lrgflgl ?Eé,“ Epﬁ’dflf%%%?‘i’%fﬁ ‘Bts‘%%dlﬁfhféﬂa%’gaprow ded in the first enbodi ment of
the first aspect. A%Q)lgﬁ{g]@%ﬁgtﬁelp Sl ddRBh L Srirst g%)eéc(ﬁ:%g gentt ﬂw%ﬂ@(t) her

enbodi ment of the first aspect of the present i1 nvention rovi
conpounds ac&Erpapyiged eompantls acording txduhﬁémt enfbotlineerdt of e f&smpéct of thehe

present invention wherein R®is R* and R* is dihydrobenzoxazolyl, benzotriazolyl,
indolyl, halonitrophenyl, halopyrimidine, halopurinyl, C.salkyl-

20  nitroaminopyrimidine, triazolopyrimidinyl, pyridyl, indazolyl, phenyl or
benzdioxolanyl; optionally substituted as provided in the first embodiment of the first
aspect.

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

25  present invention wherein R”is R* and R* is naphthyl, phenyl-O-phenyl, or thienyl;
optionally substituted as provided in the first embodiment of the first aspect.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein R® is R*.

30 According to another embodiment of the first aspect of the present invention 4

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

present invention wherein R®is R*® and R*® is



present invention wherein R3 is R3a and R3' is phenyl, napthyl, indazolyl,
benzi m dazol i nyl, di hydrobenzoxazol yl, benzotriazolyl, benzothienyl, 5
benzdi oxowareglip42dé hydr oi ndol onyl, indolyl, furanyl, thienpCI/ysys/i1ayé ,
purinyl, carbazolyl, piperidinyl, triazolopyrimdinyl,

t et rahydropyrazol opyridinyl; optionally -28bstituted as provided in the
first enbodi nent of the first aspect. According to another enbodi nent of
the first aspect of the present invention are provided conpounds according
to the first enbodinment of the first aspect of the 10 present invention
wherein R3 iqﬂﬂﬁm@y&kfea i s di hydro-benzt hi azol onyl, hydr obenzt hi azol onyl
benzt hi azol yl , di hydrobenzot hi ophenonyl, hydrobenzot hi ophenonyl ,
benzot hi enyl , di hydrabenzof uranonyl, hydrobenzofuranonyl, benzofuranyl,

di hydr oi ndol ofy hydr oi ndol onyl , indolyl, indolizinyl, isoindolyl,

i ndol i nyl or inyI; optionally substituted as provided in 15 the first
enbodi nent of thes#irst aspect. According to another enbodi nent of the
first aspect of the present invention are provided conpounds according to
the first enmbodi ment of the first aspect of the present invention wherein
R3 is R3a and R3a is di hydrobenzoxazol yl, benzotriazolyl, indolyl,

hal oni t rophenyl, hal opyri m di ne, hal opurinyl, Cl1_3al kyl 20
nitroaninépyﬂﬁﬁﬁﬁhﬁdﬂivliazolopyrinidinyI, pyridyl, indazolyl, phenyl or
benzdi oxol anyl ; qpfinally substituted as provided in the first enbodi ment
of the first _jaspect\y According to another enbodi nent of the first aspect
of the present ™ ion are provided conpounds according to the first
enbodi ment of t rst aspect of the 25 present invention wherein R3 is
R3a and R3a is napht hyl, phenyl-O phenyl, or thienyl; optionally
Substituted as p ided in the first enbodi mrent of the first aspect.
According to anot her énbodi nent of the first aspect of the present
invention are provided conmpounds according to the first enbodi ment of the
first aspect ?Lgthe _frﬁgent invention wherein R3is Rib. 30 According to
anot her enbodtBAZoGiazehaW i r st aspect of the present invention are

provi ded conpounggy—according to the first enbodi nent of the first aspect of
the present fynvehti®n wherein R3 is Rib and R 3b is WO 03/ 104236

PCT/ US03/ 16576

10
- 1,3-Dihydro-indol-2-on-5-yl
(o]
HN
TV
AYaV]

3H-Benzooxazol-2-on-6-yl
(o]
HN ’{
TV (0]

15



-28- 1HIndol-5-yl HN Ty 5 1HIndazol-5-yl HN-N Ty 1H Benzotriazol-5-yl
HN-N Ty ~N 10 1, 3-Di hydro-indol-2-on-5-yl 0 HN Ty vv 3HB
enzooxazowod3am286yl O HNd TY O ~6 15 WO 03/104236 PCPCUSG83/16546 - 29-
1, 3- Di hydr o- benzoi m dazol -2-on-5-yl O HNVM Tv NH 5 1-Methyl-1,

3-di hydr o- benzoi m dazol -2-on-6-yl 0 -29-

1,3-Dihydro-benzoimidazol-2-on-5-yl

10  1,4-Dihydro-benzo[d][1,3]oxazin-2-on-6-yl

3,4-Dihydro-1H-quinazolin-2-on-6-yl



HN- TY N 6 5 3,4-D hydro-1 H quinolin-2-on-6-yl 0 HN Ty, 6- 10

1, 4-Di hydro-benzo [d] [ 1,3]oxazin-2-on-6-yl OHN Kk O Ty

3, 4- Di hydwo-BHe4@é nazol i n- 2-on-6-yl WD 03/ 104236 PCT/ USO3/,PCEAR63/16520- O HN
INH Ty 6 3-Methyl-3,4-dihydro-1 H quinazolin-2-on-6-yl O HNAN Ty 6/ or
5 4H B enzo[ 1, 4] oxazi n-3-on-7-yl O HN L.

10

15

20

;or
4H-Benzo[1,4]oxazin-3-on-7-yl

0

HN
Ty\©/0
v

wherein T is H, Cy.4alkyl, F, Cl, Br or nitrile.

b

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein R3is R® and R® is azetidinyl, Ci.galkyl, Czealkenyl, Cs.
¢alkynl, dihydroquinolinonyl, hydroquinolinonyl, dihydroisoquinolinonyl,
hydroisoquinolinonyl, dihydroquinazolinonyl, hydroquinazolinonyl, quinazolinyl,
dihydroquinoxalinonyl, hydroquinoxalinonyl, quinoxalinyl, benzimidazolyl, 1H-
indazol-5-yl, dihydrobenzimidazolonyl, hydrobenzimidazolonyl, benzimidazolinyl,
dihydro-benzthiazolonyl, hydrobenzthiazolonyl, benzthiazolyl,
dihydrobenzothiophenonyl, hydrobenzothiophenonyl, dihydrobenzofuranonyl,

hydrobenzofuranonyl, benzdioxolanyl, dihydrobenzoxazolyl, benzotriazolyl,



Ty O 7 rw wherein Ty is H Cl_4alkyl, F, A, Br or nitrile. 10
According to anot her enbodi nent of the flrst aspect of the present

i nvent i orwoasao{sevi ded conpounds according to the first ecwadosedsrs of the
first aspect of the present invention wherein R3is R3b and R 3b is
azetidinyl, Cl_6al kyl, C2_6al kenyl, C2_ .xal kynl, di hydroqui nol i nonyl,

hydr oqui nol i nonyl , di hydroi soqui nol i nonyl, 15 hydroi soqui noli nonyl,
dlhydrqu|nazoI|nonyI hydrqu|nazoI|nonyI qui nazol i nyl ,

di hydr oqui no%th%@HQPlonﬂybY@qmdﬁMlal mct@hymyl qmrnb&seu nndylmylbemmzohybazm yl,

1H i ndazol - h | on nzi

benzi m dazol | thgg]" ﬁ%g &iﬁg@;@ﬁf@goﬁ r¥OIV1 P Iifgllﬁrgﬁ r&lﬁ 181&%2bhnyl,
benzt hi azol ylmndaztohaldyloqﬁmm hm@aftﬁgnppyﬂmdwir@E@fﬁtﬁﬁﬂhp@emﬁ@wﬂ

di hydr obenzof uranonyl, 20 hydrobenzof uranonyl enzdi oxol anyl

di hydr obenz oxa¥ghglino; SBH%WWlSHQQSlth aypyoysied ga e dirpcmhgtieeies e firsg 1
di hydr oi ndol @yl hydroi ndol onyl, indolizinyl, isoindolyl, indolinyl,

pyrazol yl, ggazollnyl pyrazolldlnyl furanyl,“pyrrolyl, pyrrollnyl,
pyrrol i di nyI i m dedmg(tq anothardmboﬂmt&nnw the ffitigtiaspdct of:tﬂhélp@e'selht)dhvennon

I m di nyl er|j | perazinyl or _ norpholino; tion
Clbst tut o’ 4% BouieaimpnbRacrarae s neheosnoring tﬁer Bt sspstiatin
According to p@éb@ﬁﬂlﬁ%ﬁf&%e‘?ﬁﬂtRWJRw Bga R¥r Rtai (Erfe’i)%l lidaztfo esent

i nvention are provided conpounds according t odi ment of the
first as pect hdﬂrthezmpdaasbmvl bnmmnnuda@nhwwhhychomnzthﬁsdﬂoayﬂd Ribis

i h b linyl,
G hydr o- 80n BHARDER AR oLom oo R s RS B YD ety azol yI
di hydr obenzouﬁsyumsﬂzmm henohgadrdﬂmmmmpﬁ@ﬂymu droﬁérﬁuﬂfr&%w qfur anonyl

hydr obenzof ur ano i ndazol -5-yl, benzdi oxol a |hydrobenzoxazolyl
benzot ri azol yhd aZO%@h’&d‘PWﬂ’@éP@ﬁ% dlhﬁ?tﬂb@mmm@ﬂybenzphwbl}’tl nyl , isoindolyl,

nggflo: P%L/I mﬁﬁ c}ﬁ{ lorslfﬁyﬂ)?cﬁg hg%kwﬁﬁ?ﬁ%ﬁ 1(r)1|ylI gslo{%olyl crlc?lnr%fl p 7 r1?/1' yl
pyrazohnyl pyrazolidinyl, furanyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolinyl,
15 imidazolidinyl, purinyl, carbazolyl, pyrimidinyl, piperidinyl, piperazinyl or
morpholino; optionally substituted as provided in the first embodiment of the first
aspect.
According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
20  present invention wherein R3isR*® and R® is azetidinyl, Cj.ealkyl, Cy¢alkenyl, C,.
salkynl, dihydroquinolinonyl, hydroquinolinonyl, dihydroisoquinolinonyl,
hydroisoquinolinonyl, dihydroquinazolinonyl, hydroquinazolinonyl, quinazolinyl,
dihydroquinoxalinonyl, hydroquinoxalinonyl, quinoxalinyl, benzimidazolyl, 1H-
indazol-5-yl, dihydrobenzimidazolonyl, hydrobenzimidazolonyl, benzimidazolinyl,
25  dihydro-benzthiazolonyl, hydrobenzthiazolonyl, benzthiazolyl,
dihydrobenzothiophenonyl, hydrobenzothiophenonyl, dihydrobenzofuranonyl,
hydrobenzofuranonyl, benzdioxolanyl, dihydrobenzoxazolyl, benzotriazolyl, purinyl,
carbazolyl, pyrimidinyl, piperidinyl, piperazinyl or morpholino; optionally
substituted as provided in the first embodiment of the first aspect.
30 According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the

present invention wherein R%isR*® and R® is azetidinyl, Cjealkyl, Cy¢alkenyl, C,.



15 i m dazolidinyl, purinyl, carbazolyl, pyrimdinyl, piperidinyl,

pi perazi nyl or norpholino; optionally substituted as provided in the first
enbodi merwoaB/104286 fi rst  aspect. According to anot her enbadirnsns/i6ie t he
first aspect of the present invention are provided conpounds according to
the first enbodi ment of the first aspect-32f the 20 present invention
wherein R3 isR3b and Rib is azetidinyl, Cl 6a|ky| C2_6al kenyl, C2

6al kynl, d|hy U|noI|nonyI hydrqu|noI|non dlhydr0|squ|noI|nonyI
hydr oi soqui né# f(ﬂ@n ffihydengy laaw nlé}ZCBP‘iILHWiWOHYﬁQHWé&HW%mmW@ﬂ

qui nazol i nyl p dl‘aisBéiﬁiﬁl X8 hazo R s q%ﬂagglxﬂlll nyl,
benzi m dazol y?,, 1H 1 ndazol-5-yl, |1’| o en azo ony
hydrobenzinidﬁwqunykmabmngiﬂbdaxmhkmymmﬁ@gngh&dﬁ@ﬁh@mﬁkmdaimﬂpnyl

hydr obenzt h ol on enzt hi azo ydr.obenzot hi ophenon
hzdigbggsotLgéﬁwgﬁ§#?WPqgﬁ@%ﬂ?@ﬁ@%%@b@&ﬁﬂ%ﬁ&@”’ﬂh?é?@ﬁ@ﬁ@&?ﬁfanonyl

benzdlox an I I rbazolyl,
T e e s o

substitut ed nygrapelonil.dudazotidinyd fhrangl, pendodd; pumﬂmgf pyh?hdnrr]wls imalkpalatyl, 30
According to. nbodi nent . of e first aspect t he present
i nvent i og Pﬁ{aﬁ?(g\f{“@gd PEY %B@OLY@CWFHWH@YE " eﬁ‘éh‘?}i?’r@?eré i rrent of the

first aspect pRipHdifo; GFRRENY subdMBMd APrvigECINhEBird: SRIBIANG B BB fir
azetidinyl, Cl balkyl, C2 6al kenyl, WO 03/ 104236 PCT/ US03/ 16576 -32

6al kynl , d| h?&ﬂeé‘qw noI i nonyl, hydroqui nol i nonyI d| hydr oi soqw nol i nonyl ,

2%."&223?’%{‘"' | DO ORERL AT XS SOM IRPLIIGT o, |
benzi mi dazol yie, proxham@bmmjnam&corain@y(dnhebﬁamﬁhwt of ﬂﬁrrzl@ﬁsrsp@dt@me,

di hydr oi ndol onyl dr oi ndol onyl ... 1H-i pdazol - i ndol i zi ny
i smyndol yl, P‘fﬁ’a@tﬂfh‘ﬂﬂnﬁoﬁy’ﬁlﬁ%ﬂ ?13 3169?%5(5}1 ISanZdWPEEM]I riﬂiyr%lgﬂbenmfaa@iyl

pyrrolyl, pyﬁé&o&r%bw I%lhg ot gi'dlyl bR &lﬁﬁg shwlhfted hgﬁmghﬂm et PUrinyl,

carbazolyl pyrim azin
optionally suhbo&nmmedﬂhsﬁpnamxﬂed in the first enbodlnent of the first
aspect. According to anot her enbodi nent. of the first aspect of the

present 1 vent i on>CEPing 18 APt B ROt Shectirshirspgetd thenressnt ivei®bdi nent
of the first,R¢PGFEePEorhptfinds according to the first embodiment of the first aspect of the

present invention wherein R’ is R® and R* is dihydrobenzoxazolyl, benzotriazolyl,
indolyl, halonitrophenyl, halopyrimidinyl, halopurinyl, C;alkyl-
nitroaminopyrimidinyl, triazolopyrimidinyl, pyridyl, 1H-indazol-5-yl, phenyl or

20  benzdioxolanyl.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q' and wherein said compounds have an absolute
configuration of R.

25 According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q' and wherein said compounds have an absolute
configuration of S.

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

30  are provided compounds according to the first embodiment of the first aspect of the
present invention wherein Q is Q" and wherein said compounds have an absolute

configuration of R.



present invention wherein R3 is R 3b and R 3b i s benzdi oxol anyl,

di hydrobenzoxazolyl, benzotriazolyl, purinyl, carbazolyl; optionally
substi t utwo cagogBevi ded in the first enbodi ment of the fiPCTtUSayp&sce. 15
Accordi ng to anot her enbodi ment of the first aspect of the present
invention are provided conmpounds accordi38y to the first enbodi nent of the
first aspect of the present invention wherein R3is Riband R3b is

di hydr obenzoxazol K‘g b%nzot riazolyl, indolyl, halonitrophenyl,
hal opyri ni di nyl , HaFEBUPE Hyrnotier emborimen iof teirtrrspgatiofihei mesent invention

triazol opyri ng.gi ' [ s B 2

benzdi oxol an;r/glr Qb%(\:(/ic})erd g?s E\ﬂéﬂ ?%dsa%ﬁﬁ%%%gfsﬁéﬁ) 8@% #%Pt%l? Iﬁﬁq ag%e&%tithgf t he

present i nverressnt inaemtiqurehéreiad) to@hadwBeramealidionpduads hevefanrptola@bodi ment

of the first aspect .of gge present invention wherein Qis Q and wherein

sai d conpounddPHEVEUSHOLBsol ute configuration of R 25 According to

anot her egbodi nent of the first aspect of the present invention are

provi ded conpounds according to the first enbodi nent of the first aspect of

the present i nverméoondingér siothe@emboqimean df thisdirati aspsabfitheqpipennidsediave an
r enbodi nent of the first

absolute configurati.on of S Accarding to anofh

aspect of thear%gré)gbcf?fi COmPaHRYsscor H‘gatpghepﬁ@wr&é%d%%ﬁb‘lﬁhﬁ?fséé%?mfﬁbet o the
first embodi me&enOhvédion WietindsREEH affeabh@. Present invention wherein Qis
Q' and wherein said conpounds have an absolute configuration of R WD

03/ 104236 PCT/ US03kcresiing ta @pthes embdilinent of tha dirstespestbhibepesstnfivartient i r st

aspect ofinth i {.0 re .provided coppoun according to the
Firat enbad nspba e sREBRds WeorllrE By e RR TSR peirt B n @ 1 s
Q' and wher eipressati i vanispovtivgsn Maisad.an absol ute configuration of S. 5

According to another epbodinment of the first aspect of the present
invention are prd\COEINE BARsthvasmhedisent pigthe dirstiaspact pEthe grdsontiimeantionf t he

first aspect ,af phhRied QBﬁﬁgﬁﬁdsia@é’cﬁ“ﬁﬂligqg NSRS AR JF &L ﬁrs?gs%tc]ctldf the

present invention wherein A is C.

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

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

20  present invention wherein A is N.

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

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

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

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

30 According to another embodiment of the first aspect of the present invention

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



According to another embodi ment of the first aspect of the present
invention 10 are provided conpounds according to the first enbodi nent of
the firstwagpaeof the present invention wherein Dis OPCAIISOS/iSNg to
anot her enbodi nent of the first aspect of the present invention are
provi ded conpounds according to the firstd4enmbodi nent of the first aspect of
the present invention wherein Ais C 15 According to another enbodi ment
of the first aspect of the present invention are provided conpounds
accordi ng t o RIFRENFinyerticn wesdeinsaid compopeds gxhihit %szbé@lbedfhetdx@? qsill?a%fe_nt

i nventi on whas:ek; i ppg to another enbodi ment.of the first
aspect of th?lgtrhgggndtsgloﬁ\%sn@%gﬁéﬂ%’?'e provi ded conpounds according to the
first enbodi nent okcaphding ta atotlaes patbbdidient bﬁhe?ﬁst@@ﬁ&eﬂf thb@‘z‘;fé@%ﬂﬁﬁ%n\f(@ﬁr e![ n A
is N According to.another epbodi nent of the first aspect o he presen
nvention  ar B‘}"Blﬂaeaéam@B FERFIEEde e gt erabediment ofghe Embawesteafthof t he
first aspgct f;ﬁéseﬁﬂ%yerﬁfo%%eih @Xi?'yoh@eul\ﬁ‘ﬂeerxﬂ{ﬂ?t a5 de§%r{%ed'ﬁ%1%§r[ g b@ﬁ%ﬁ 0 anot her
enbodi ment of the first aspect of t present i nvention are provided
conpounds acd¥ndingglGseof lass tham $00 eMbodi nent of the first ﬁ;pgpt of tpeth

resent invention wherein E ig CH _Accordi t 0 anot her enbodi nent o e
1I‘O irst aspect of t hAéCCB’fdé%Wtanioiﬂ\?éﬁ?’ibB‘%meﬁF %fnng %t&éﬁfcﬁﬁfrﬁﬁégﬂﬁdgma@%ﬂ@ ng to
the first enbedpoeitedebmbbendsiatedranghs ale Mkt érﬂﬁodirﬂ%ﬁ%ﬁ@ﬂe ﬁf%Y&‘s{iSEét%@tPr{]@ere' n
Eis C 30 According to another enbodi ment of the first aspect of the
present i nve®§seH in¥gniiopvdiereie daid sompawmntls exbibitradidespribed hbeirf a €6RPenbodi ment
of the fijpst BﬁcﬂﬁgtICOfoft]Qé% tMg %01]%236 PCT/ US03/ 16576 -34 present

Y conp S e

i nventi on wher el n°sa oun fbit as descri bed herein a CGRP

Bi ndi ng 1 C50 of | egsotdiafiol@othbl ebedn@her the fissd Q& Rer ofefib PrbisétR Hvefiof he
first aspect of the gresent invention are provided conpounds according to
£

the first enBBUPRENEC 6PmppHRds pcarding e the Tt qophodingensiod dhenfirst aspeattof dre
wherein sai dgf;é%ﬁﬂﬁ%qm%ioﬁmemiﬁ p3® 196556 Path ﬁ%g%hﬂ:r?orm or B nding 1G50 of

| ess than 10

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

15 are provided compounds according to the first embodiment of the first aspect of the
present invention wherein pis 1; and G, J and E together form A*.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein pis 1; and G, J and E together form AY.

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

25  optionally containing 1 or 2 carbonyls wherein the carbon atom of said carbonyl is a
member of said fused heterocycle.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein A” is a fused heterocycle having two fused rings with 5 to

30 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.



Accordi ng to anot her enbodi ment of the first aspect of the present
invention are provided conpounds according to the first enbodi nent of the
first aspwotosab428be present invention wherein said conpowrcdgisexhishét as
described herein a CGRP 10 Binding 1C50 of |ess than 1000 nM According to
anot her enbodi nent of the first aspect of3she present invention are

provi ded conpounds according to the first enbodi nent of the first aspect of
the present invention wherein pis 1; and G J and E together formA" or
AY. According to antRoRERE Eniviherembogimantef thefisst agpens of thofpreseet ipresiont
invention 1 I of dI -the first enbodiment of
the first as%é%?&g etﬁ \ﬁgﬂﬁgFlgds%e@r%? &iﬁn etﬁglifeoﬁgi[/\g‘glr)éllﬂleﬂt ?Hsthi,lrséﬁﬁ’e&of @nd E
t oget her f or rprévent ibhgemioni wigereia Aot fesed deteastyoRHavii thdgudddiiies aa8ESto Of
the present i venLi on are provided conpounds accorgi ng to the first

enbodi ment of/ PHEDEE 1R pachgf spid Wst%@h%‘?fegm conigigingi g toviaw of hesams 1
and G ) 8nd dEdiiRgehiRlers RbAL Se1echl A6 LRGN\ BA0RING O SEbedETRR! Of the
arg p e onpounds

first aspect of the present invention oVl 0 gE%ordi ng to
the first entduireiedt” ipfubstitated wish pasyybct of the present invention wherein

A is a fused hete chfﬁle havi fused rings with 5 to 7 nenbers in

t . 1
each of said ringd°¥ ?ngeathFl%g%‘IY;gd%ﬁf%ﬁm? t@srect of thg preseat inyratioane  or

di fferent hetags pRvIEE c6RbEEA®R Aebdr@Matth theXiBUIMGRASESL d S; and
25 optionally c%ﬁt aini ngbl or 5 gar onyl s wher el n %lﬁttedfgg?@%% Sapteé(;!r??g ®said

carbonyl is ®resppinpEntion véerein fAlded filsed betomgytle destribed Herin.t 0 anot her

enbodi ne of the f] . of th resent .i nventio are provi ded
conpoundgé accor di ﬁ%dcg) I(S)&“%gﬁéyp 81(‘3"|(E)Erhse{ © h%‘%ﬂﬁﬁg?ﬁﬂf)flrsttﬁg’eﬂ ?gtfleageﬁ%fﬁtm‘fﬁml%e
present i nveatd movidbe c@mnporiidsiaScarding 36 thel TRE IO ENt AV Grst ¥Dedilbidih i1 NYS
with 5 to 30 7 nenbers in each of said rings, said heterocycle contal ning

one to four BFESEMdNeHyEn vieram ¢ éy e fo haearhsardimterseydde candeifingone e gr oup

i sti . 3 [ 1657 - Accor di to
another ambodrentieRtts sekfd it ol dondink SPOIR o a0 RlcHANE
provi ded conpougisngal td? cirhonyils wheeeih iHedarteymtnecth O 8iid @hrHoh§ if b hidmisBECt  Of

the presgnt i.nvention wherein AX is a fused heterocycle having two fused
rings wi fi 58?13“9 Grfﬁ?mgqrgéﬁﬁe@ﬁﬁﬂeof said rings, said heterocycle

containing one t o Alcebidiry tolli6the ARbodiment of the first aspect of the present invention

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

present invention wherein A’ is a 4 to 6 membered heterocycle containing one to
three heteroatoms selected from the group consisting of O, N and S.

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

25  said 4 to 6 membered heterocycle; and wherein AYis substituted with phenyl.

According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein A” is a 4 to 6 membered heterocycle described herein.

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

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

present invention wherein p is O such that G and J are each attached to A, then G, J



5 or different heteroatons selected fromthe group consisting of 0O, Nand S
and wherein A" is substituted with phenyl. According to another enbodi nent
of the fiwetoaspaect of the present invention are provi de®CTArspyUIIde
according to the first enbodi ment of the first aspect of the present
invention wherein A' is a fused heterocycd3e described herein. 10 According
to anot her enbodi nent of the first aspect of the present invention are
provi ded conpounds according to the first enbodi ment of the first aspect of
the present dVbERECHIST @By @smroayclicsring systesn withsaidaingd ofsaidsystsiol e
containing o L hr t t fromt group consisting of
0, N and S arlﬁ)g{ag%?ég‘n%%l‘gﬁérglég?’ajiodr@rfgF(Jf%ﬁ’(%?%ecéaﬂbgﬁgﬁé' wherei n the carbon

at om of said car bagdordiag &o amiikefentbodindént aih@ fhstt Bpéet GEHegrednh@vetRRYy Cl €.
Accordi ng to anot her enbodi ment of the first aspect of the present

invention ar¥® B?OH\‘ﬁe&é‘GnE’BHBMS%rdH_@dSﬁEﬁ st embediment pisthe &ings oapasbofithof t he
first aspsct C}ﬂésehpﬁyerﬁf(ﬁlsxﬂ%reihn%f m%&ﬁ et%me% EI%CPJ A eh egt{aég&? 100A ni?lgrg g ¢d

het erocycl e containing one to roat ons se rom gr oup
consi sting ofan@,A tdgather frm20sphocyeldi g dysteanwith esideinpedf smdtystdmt he fir st

aspect of the present inventi.o are provided conpounds according to the
first embodi rﬁ?ﬁ‘iauﬂ’ﬁg ﬁ?é’%fﬁ??‘ng‘éﬂéé‘ fotogether a5 Ffent i nvention wherein AY

' 4 to 6 nenb R t '
is a 0 6 membergeohgheiPmbBR eﬁfB@Hﬁa‘béﬁ't ngglggﬁsst;agg%% Bf &%_ﬂ?@s@ﬁ 13%&?{55

sel ected fromthe group consisting of O, optiona
cont ai ni ng 1 awpRvelgdisomppendseeesrding to e fimt droboditent offths firstl agebefitit i s a

menber of, 425 idA41t9.6 nber ed hetero | e; . and erejn, AY i

subst i t ut-8d \B%?Sﬁntp g%r&o_n Wrﬁ%c?%r%fsngsutcg ﬂ?fﬁ_ﬁﬂ@rl BhEH Wﬁbe%@ “fﬁge‘? Er St
aspect of t henpresgsthet XN ipBcyctcaind HYieAOwits SR PMRESF SE KRy to the
first enbodi ment of the first aspect of the present inventi'on wherein AY

is a4 to 6 reRBEMRHAEdeThsasin G Jaad &y fogetenar &JA". According to anot her

nbodi t of the fl . ols inventio 30 ar.e provi ded
compounde. accor it ALcpRinERPARin bub BB RAESERAL AGREY BPine HesBiinbiitibn
present i nventd povided cempoyndssicCoriingho thedfirsCembstiishert of tRafifkt adpeacdfare t 0 A,

then G \l WO 03/ 104236, PCT/ US03/ 16576 -36 and A together forma
spi rocyctPc PIGERISHEHsionrheReis 4 i§ O sl thab O angi Jpre pagheatiachesiodlrihengG Al and

wherein G J 384 DgtROeiha a $iibefalfe rind'sySHA with said rings of said system
containing A and wherein G, J and A together are GJA' and GJA' is A*,
According to another embodiment of the first aspect of the present inventjon
are provided compounds according to the first embodiment of the first aspect of the
20  presentinvention wherein p is O such that G and J are each attached to A, then G, J
and A together form a spirocyclic ring system with said rings of said system
containing A and wherein G, J and A togéther are GJA' and GJA'is AY.
According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
25  present invention wherein p is O such that G and J are each attached to A, then G,J
and A together form a spirocyclic ring system with said rings of said system
containing A and wherein G, J and A together are GJA" and GJA" is A*.
According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
30  present invention wherein p is O such that G and J are each attached to A, then G, J
and A together form a spirocyclic ring system with said rings of said system

containing A and wherein G, J and A together are GTA" and GJA" is AY.



Accordi ng to anot her enbodi ment of the first aspect of the present
invention are provided conpounds according to the first enbodi nent of the
first aspwotosabs2s8be 5 present invention wherein p is 0 skech/ushx65@ and J
are each attached to A, then G J and A together forma spirocyclic ring
systemw th said rings of said system cogjaining A and wherein G J and A
together are GJA'. According to anot her enbodi nent of the first aspect of
the present invention are provided conmpounds according to the first

enbodi ment of t heAtdordihgas petheraimbiddémerit®f grecfimnaspectvod e mesenhawventomp i s 0
such that G and J are each attached to, A the J nd A together forma
spi rocycl i c #PREVAes comROUpes spiiing tpghe B‘fStgﬁﬁ%ng Bﬁ‘ih&ﬁﬁftzi‘isﬁqcﬁaﬁ,&eand
wherein G J,and, ﬁ*vte{?t%&f@ﬁéreﬁ{?i@@ﬁch PGCQ LAl Nard AcRARAINEE tSBDAEh Bt Of
the first as%ect of the present 1nvention are provided conpounds accordi ng
to the firstamihociethenfornd a spieocyclictingsyséant with satderings®f pridsgsiemi nvent i on

wher ei is 0 such th d.J ttached to A th d A
{oget her 3 or AR AL e oy SER SR RRIERE B eyt Shelfeun o
cont ai ni ng Ath@;gg%d#;%hﬁis@nﬁf idni@dblifok R gekiLboliaidn A Aihyardufabinotys, A"

According to a embodi ment of the first aspect of the present
i nvention adibygomeidediconpslindsoginaotinenylt dihyAeogpinogalinamybdi nent of t he

first aspect .of the 20.pr.esent. invention.. i such that G and J
are each at t‘é’gp{g&g‘f’lgo ?Zlﬁﬂeﬁy%?b?zo’énz&{}& @g(gpﬁée%og%irnfﬁn 1’spi rocyclic ring
system wi th aigk{akobémda&o&ﬁ'ylddwamamﬁ@maabm,mmmdnmﬁabmg J and A
together are A" and GJA' is Accordi ng to _anot her enbodi nent of the

Ay.

first askectdibydohenzbiazadih dihﬁd%}bﬁﬂ@rﬁhioﬁbeé‘%}’loGihdébeE’é?r?é‘HGWl’accor ding to
the first e | . f t i tion
wherein p igg @9&%@@-{&%@&@%&%&8{,}ng?éﬁ%}gt%ﬁfgﬁlaC éﬁr%&ﬁ%?ﬁ? kré!r)\méﬁﬁj and A
t oget her for mnagmvlil}]qyp Waiédi‘f]ihm?iﬂmm’ mrfxefazhaﬂ dnd i:mgﬂlogho;sahedeis)s;xnde m
containing A an erein, n t oget.her. ar " a WS .
Accor di nggt ohEFEFYEF 15&?&’8&?1%$ﬂ%3%@te{dh‘¥1 ?P-ﬁlkgsgbg}ko&ﬁ” €h‘g‘%€“g_§%rﬁymo’
invention age ﬁ&{:@‘élk‘}r@%h@ﬂyﬁ}’l?&!%ﬁﬁ Cfﬁfﬁ&ﬂ%ﬁ@ly}l,nft%’go:ﬁg%p?ﬂagﬁhﬂe nt of the

first aspect © present invention where _ such jth:at G and J
are eachlt t amidezblyloirdidazdiimyl, GnidhzolididylApyregalyh eyrakzolinyl spysgriotidaytl i ¢ ring

A S R AR LS, T
According to another embodiment of the first aspect of the present invention
are provided compounds according to the first embodiment of the first aspect of the
present invention wherein p is 0 such that G and J are each attached to A, then G, J

20  and A together form a spirocyclic ring system with said rings of said system
containing A and wherein G, J and A together are form a heterocycle selected from
the group consisting of imidazolinonyl, imidazolidinonyl, dihydroquinolinonyl,
dihydroisoquinolinonyl, dihydroquinazolinonyl, dihydroquinoxalinonyl,
dihydrobenzoxazinyl, hydrobenzoxazinyl, dihydrobenzoxazinonyl,

25  dihydrobenzimidazolonyl, dihydrobenzimidazolyl, dihydro-benzthiazolonyl,
dihydrobenzthiazolyl, dihydrobenzothiophenonyl, dihydrobenzofuranonyl,
dihydroindolonyl, indolinyl, pyrézolinyl, pyrazolidinyl, pyrrolinyl, pyrrolidinyl,
imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl and morpholino; wherein said
heterocycle is optionally substituted with C;.salkyl, C;.salkoxy, Ci.shaloalkyl, cyano,

30  Cs.cycloalkyl, phenyl, halophenyl, furanyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,
pyridyl, pyrimidinyl, piperidinyl, piperazinyl or morpholino.



-37 According to anot her enbodi ment of the first aspect of the present
invention are provided conpounds according to the first enbodi nent of the
first aspwotosabs28bre present invention wherein p is 0 sucleCThzn3/@sand J are
each attached to A, then G J and A together forma spirocyclic ring
systemwi th said rings of said system5 ggntaining A and wherein G J and A
together are forma heterocycle selected from the group consisting of

i m dazol i nonyl, i mdazolidinonyl, dihydroquinolinonyl,

di hydr oi soqui nol i Fewwpidinglicandthegambadioienhofith firstiabyedt olthe possetiinmemyibn

di hydr obenzoxazi nyl, .hydrobenzoxazi nyl L hydrobenzoxazj nonyl

i hydr obens: ATSEDEIBATPRDR dE S BB E RIS SRORGRRGT OB EREAS By 10
di hydr obenzt hjrasgmd ibentfn IR Nz fich M TPad J arfl elirckirabienzefAlRBRROGY]T |

di hydr oi ndol onyl , indolinyl, pyrazolinyl, pyrazolidinyl, pyrrolinyl,

pyrrol i di nyl andiAnfogethet forpla spireryidigaingdysipm with pasd dagngl S,altivﬁy@mn nyl and
nor phol i nQ; wherei.n sai het.e ycle is tional l ubst it ut.e Lt N

G arkyt S ool My AR S TR0 & (oBeE! 4 g A p STt Kb

hal ophenyl , fihg gioub comsistinglof limidayslimniy) Yhidapylidiaryll diydroddinélmodsiz ol v
i mdazolinyl, imdazolidinyl, pyrazolyl, pyrazoli n%ls, pyrazol i di nyl,
pyridyl, pyriddreisequinnlinepylefikydrogpingaelimenyly dihydrabspasisiapeyl, According to

anot her enbodj; - e fi T : S ' i en. . are

provi ded corrgi(l) n s}ng%lg%ﬂdllnfglg)ﬁt?%’ ?ﬁgﬁﬁﬁyggy%%@é%ﬁéﬁ%%ﬁmmﬁﬁ% i;}aspect of
t he present imideeolinydnimibeotidinyD pigeridisiliglipdrhzhyl@Gnd mibrphaline; ehefiradaidic hed
to A then G, J 20 and A together forr spir clic ring mw th said
ri ngs of %Qai dle%yé%léBWE%{}Hﬁgﬁbbsﬂtlgﬁ‘gw%g}légﬁ?y%aﬂal ey ) lﬂ@é@#‘grc%ﬂ@’ form
a het erocycl & Seyaehed, fHeng, hBlBﬁh&{r%@’,lLtﬁp&%ﬁyl%' Rlidom dazol i nonyl ,

i m dazol i di nonyl", di hydroqdi nol i no di hydr oi soqui nol i nonyl ,

di hydr oqui nazol i ndkpgbyding toyahotgoembsdibienbefithe firstiabpadt obiba presentiimydntion
hydr obenzoxazi nyl , . di.hydr obenzoxazi nonyl ,.. 25 di hydr ob i m dazol onyl
07 hyar obens: AFODSIH CORPRORR SR SRRERP e Sry oot r RS i B
di hydr obenzotpaseigh@ioh wittrdli 45 RTeHER thik @AYl are esinwAERIAIG N, Al G, T
indolinyl, pyrazolinyl, pyrazolidinyl, pyrrolinyl, pyrrolidinyl,

i m dazol ilay| an{l & i@gotopt rmya spirpeyrdicirmigystempyigle paad rings ofsadd sisiephol i no;

el e oSt 18 RS PR

furanyl, pyragogmhp conidngldf i dazelioazD imitiabyidinonyl, dihydroquinolinonyl,
dihydroisoquinolinonyl, dihydroquinazolinonyl, dihydroquinoxalinonyl,
dihydrobenzoxazinyl, hydrobenzoxazinyl, dihydrobenzoxazinonyl,

20  dihydrobenzimidazolonyl, dihydrobenzimidazolyl, dihydro-benzthiazolonyl,
dihydrobenzthiazolyl, dihydrobenzothiophenonyl, dihydrobenzofuranonyl,
dihydroindolonyl, indolinyl, pyrazolinyl, pyrazolidinyl, pyrrolinyl, pyrrolidinyl,
imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl and morpholino.

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

25  are provided compounds according to the first embodiment of the first aspect of the
present invention wherein p is O such that G and J are each attached to A, then G, J
and A together form a spirocyclic ring system with said rings of said system
containing A and wherein G, J and A together are form a heterocycle selected from
the group consisting of imidazolinonyl, imidazolidinonyl, dihydroquinolinonyl,

30 dihydroisoquinolinonyl, dihydroquinazolinonyl, dihydroquinoxalinonyl,

dihydrobenzoxazinyl, hydrobenzoxazinyl and dihydrobenzoxazinonyl.



pyridyl, pyrimdinyl, piperidinyl, piperazinyl or norpholino. W 03/104236

PCT/ US03/ 16576 -38 According to anot her enbodi nent of the first aspect of

the presewDWneeséi on are provi ded conmpounds accordi ng t @CThes03/1653¢

enbodi ment of the first aspect of the present invention wherein pis O

such that G and J are each attached to A-39hen G J and A together forma

spirocyclic ring systemwth said rings of said system5 contai ning A and

wherein G J and A toqqﬁther are forma heterocycle selected from the group

consi sting of ini dASSTAMEAS AIOther erbadimentiod A firstaspgetrad g presanhimvghtion
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e onpoungs

the first aspect of the present invention are provi 2CCor di ng
to-the first BREEWPFEAsisting ofiimidazolivenyhspedazobdinbing, dihyéeqtiholimment i on
wherein p is . .J are.each attached to A then J 15. and
A t oget her fo(?}rlr?délggg(alpg@§/n§f] ?Q%}qy%owglm%yi’Ehf.&}'élir?ﬂqn?cﬁ‘@gn%}’l§ d system
cont ai ni ng A dihglirebewexarifyl. J and A together are forma heterocycle
selected from the group consisting of imdazolinonyl, imdazolidinonyl,

di hydr oqui nol i nonyl, di hydroi soqui nol i nonyl, di hydroqui nazol i nonyl,

di hyd [ | el azi .. hydrobenzoxazi nyl, . .
it hydr obausoxazi non P aing N AlcaR SR AR o B RERE Sl st inuentiom
di hydr o- benztan provided pharmadetychi odnﬁliisﬁtiﬂrﬁz:@hmhsingicbﬁﬁb&%r&%ﬁh@%ﬁ%”y' 1

di hydr obenzof yr.an |.. dihydroindol onyl, indolinyl, pyrazolinyl,
pyrazol i di nyld,éthffB%?l?]nyl , pyrrolidinyl, imdazolinyl, imdazolidinyl,

pi peridinyl, pipergebihe @hrions BRBbA ' OapoLher enbodi ment of
the first aspect of the gpr esent inveﬁ?ﬁgtﬁ%g}gﬁ%@g&%&t&fﬁ e A BB ERG
accor di ng t o ahrovided meghrsle of treatingoihflamenafipn glardapady nafogdie:  present

3™ and A7 og R RhPoRion, HediiFR (b By PhgraFb e, rermaby gy oaid
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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
20  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 cardiaé
anaphylactic injury (c) stimulating or preventing interleukin-1b(IL-1b)-stimulation of
25  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, Stefanie; Knauer, Jens; Haberberger, Rainer;
Goeke, Burkhard; Voigt, Karlheinz; McGregor, Gerard Patrick. Institute of
30  Physiology, Philipps University, Marburg, Germany. Digestion (2002), 66(4), 197-

203; (b) Protective effects of calcitonin gene-related peptide-mediated evodiamine on

guinea-pig cardiac anaphylaxis. Rang, Wei-Qing; Du, Yan-Hua; Hu, Chang-Ping;



the group consisting of imdazolinonyl, imdazolidinonyl, _

di hydr oqui nol i nonyl, 30 di hydroi soqui nolinonyl, dihydroqui nazolinonyl,

di hydr oquwoosabd2senyl , di hydr obenzoxazi nyl, hydrobenzoxaz2CmSosng76

di hydr obenzoxazi nonyl . WO 03/104236 PCT/ US03/16576 -39 According to

anot her enbodi nent of the first aspect ot4¢g-he present invention are

provi ded conpounds according to the first enbodi nent of the first aspect of
the present invention wherein is 0 such that G and J are each attached

to A then G Y9 Feagdlan, CogshauDangs Haa- Wi EbXusnilan.  SnhoshoftRharmadehtisai d

i i [Py i ..an to r are
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di hydroqui nazol i nonyl ., di hydr oqui noxal i nonyl and _di hydr obenzoxazi nyl .
According to %ﬁgFﬁ)oﬁ‘%%&ﬂY rrep expesimental sigy @nabgpeifect splcitorin gersseotate

inventions ar ' . cal L.Lions rHsing conpounds of
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t he antaggni sm.of t e(ii((ﬁﬁ r.ecept oy, by, the adm pi stration of

phar macegﬁ i cAFUOBH S PPIONS: 1}48{?%‘??%]%%8’6%%@%3%%%P@% §Gas
defined her eilnNeAesar 200928 ¢5)y 28118248 HhadindRNSINAhoRidnesIilivasigest of the
present invention are uses of the coggounds of the present invention

sel ect ed fr oMResok dbisneanedis Ylinngsota 4% andepatmenwf Bhimmcploggut nucosa

b tecti t i i . | act i G. I njur st i.pul ati ng
o prevent | ng e ii et Rt B AR e B ARSAT Metisal G Kebasfsofn” (a)
nodul ati ng eXanessicaso ¢f) Mﬁnuﬁ&@eaﬁajﬂigeﬁﬁh@bbdlﬁikwﬁiﬁhyﬁbﬂ&é@ﬂﬁiveﬁ&k iRl rway
i nfl ammtgry E@sgs_ and. chroni c. obstructive_pul nonary di sease i ncl uding

e F

asthma. $ FeRfnise RECkpNggase; kempls dfngave. lakabige: €hsHashanYoshio;
Shindo, Takayuki; Kurihara, Yukiko; Yamaguchi, Yasuhiro; Yamamoto, Hiroshi;

Tomita, Tetsuji; Ohga, Eijiro; Nagai, Ryozo; Kurihara, Hiroki; Ouchi, Yasuyoshi.
Department of Geriatric Medicine, Graduate School of Medicine, University of
Tokyo, Tokyo, Japan. American Journal of Physiology (2002), 283(5,Pt. 1), L963-

20  L970; (f) Calcitonin gene-related peptide as inflammatory mediator. Springer,
Jochen; Geppetti, Pierangelo; Fischer, Axel; Groneberg, David A. 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

25  inhibition of neurogenic inflammation. Helyes, Zsuzsanna; Pinter, Erika; Nemeth,
Jozsef; Szolcsanyi, Janos. 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.

30 According to various embodiments of a fifth aspect of thé 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,



Gastrointestinal Inmmune Cells. Hagner, Stefanie; Knauer, Jens; Haberberger,
Rai ner; Goeke, Burkhard; Voigt, Karlheinz; McGegor, Gerard Patrick.
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medi ated by interleukin-1. Lian, Kai; Du, Jingyuan; Rao, Zhenyu; Luo,
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Phar macol ogi ca
compound is administered in an amount capable of suppressing said CGRP-induced

increase in blood flow, wherein said mammal is a transgenic mammal with
humanized RAMP1 having Trp74 or a mammal endogenously expressing RAMP1
20  having Trp74.

According to another embodiment of the sixth aspect of the preseﬁt invention
is provided an in vivo non-terminal method of identifying anti-migraine compounds
comprising administering to a mammal a CGRP-receptor agonist in an amount
capable of inducing an increase in peripheral artery diameter, followed by

25  administering a test compound in an amount capable of reversing said CGRP-induced
increase in peripheral artery diameter, wherein said mammal is a transgenic mammal
with humanized RAMP1 having Trp74 or a mammal endogenously expressing
RAMP1 having Trp74.

According to another embodiment of the sixth aspect of the present invention

30 isprovided an in vivo non-terminal method of identifying anti-migraine compounds
comprising administering to a mammal a test compound prior to the delivery of a

CGRP-receptor agonist wherein said CGRP-receptor agonist is administered in an



25 inhibition of neurogenic inflammtion. Helyes, Zsuzsanna; Pinter, Erika;
Nenmet h, Jozsef; Szol csanyi, Janos. Departnent of Pharnacol ogy and

Phar macotwereapy4236 Facul ty of Medicine, University of PecsPCPAs93/14306Q.
Current Medicinal Chemstry: Anti-Inflammtory & Anti-Allergy Agents
(2003), 2(2), 191-218 all incorporated by42.reference herein. 30 According
to various enbodinents of a fifth aspect of the present invention are
provi ded conbi nati ons of the conpounds of the present invention with one or
nore agents @@t expableovhindusing suipcrsasesingetipberalf areqxdiameteniand wbein NSAI DS,

WO 03/ 104236 -41. aspi.rin, acetamnophen, triptans
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Accordi ng to anot her enbodi nent e sixth aspect of the present
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conpound 1§r i 8¢ Prge {cﬁg nag}v.o\;@;;émmgl @@E@%ﬁﬁ%ﬁ%ﬁ’g ANl dygradpe %Ii‘_&?oé‘P# sai d
CGRP- r ecept Oras AgQ4ibsH hbfziPHHéminShRT Smbidl 8o gBARKN expRREAL R AP m%ggng_ an
increase in blood flow and wherein said test ~ conpound is admnisteréd in

an amount capgableisefnaulypraspimgesai d CGRP-i nduced increase in blood flow,
sherer a1 el e ARSSILPUIEITY Wl oS FE AT DR e

Trp74 or a mammal “endogenous _ :
to anot her enbopionkiet inkivohRnstiiiRalas@beds stfidérti¢yiRs @s@ i gfaiedinigdinds

15 . as described herein wherein said mammal endogenously expressing RAMP1 having

Trp74 is man.

According to other embodiments of the sixth aspect of the present invention
are provided in vivo non-terminal methods of identifying anti-migraine compounds
as described herein wherein said mammal endogenously expressing RAMP1 having

20  Trp74 is a non-human primate and said non-human primate is a marmoset.

According to other embodiments of the sixth aspect of the present invention
are provided in vivo non-terminal methods of identifying anti-migraine compounds
as described herein wherein said anti-migraine compounds are CGRP-receptor
antagonists.

25 Other embodiments of the present invention may comprise a suitable
combination of two or more of the embodiments and/or aspects disclosed herein.

Yet other embodiments of the present invention may comprise a suitable
subset of an embodiment and/or aspect disclosed herein.

Still yet other embodiments and aspects of the invention will be apparent

30  according to the description provided below.

Brief Description of the Figures




is provided an in vivo non-term nal nethod of identifying anti-m graine
conpounds conprising adm nistering to a mammal a CGRP-receptor agonist in
an anmountwoapai2es of i nduci ng an i ncrease i n peripheral arPCargsosli@net er,
foll owed by 25 adm nistering a test compound in an anount capabl e of
reversing said CGRP-induced increase in-4¥ripheral artery dianeter,
wherein said manmal is a transgenic mammal w th humani zed RAMP1 havi ng

Trp74 or a | .e ously expressing RAWMP1 having Trp74. According to
anot her enbogllg}érﬁtl'&%gﬂﬁz‘@fyﬁéh aspect of the present invention 30 is
provided an iMoskird@oARIbEERP RAMuBN OBl or byl DLL o araine
conpounds conpri ss?)r?g adm ni steriung to a r%lﬁ@mgpbgiﬁlg@t%bgeg%&@ Sﬁp?’@?) to
the delivery 2ofl preseiB@RRl ogees) tof incagpsinigsbnodnerntoms @i-tb-FERPof BSERERP agoni st

[ dm ni st [ WD .03/ 10423 CT/ USO3/ 16576 -42 t C bl f
nduci ng an PHEERDSCEATIER SHer Rroohiq iy ofldlee ratiriaingh a1 Erans) sariask oot
conpound Bs aeibdtcshteitRA df@h@éht@é@ﬂﬁ'ﬂﬁxﬁlﬁgﬁbi @(-Q}Ei\?\ﬁ%%é&g%{ﬂgKS%M% TV, a

i nduced increase in peripheral artery dianeter, eretn sad
transgenic mamual w th humani zed RAMP1 having Trp74 or a nmammal

ot mont s 1R TRER%ahlich o Plc e bR Eliy of S¥apueire: Turerpia sy 1 n

Vi vo non-t er iilugibn ivetbe®is. of i dentifying anti-m grai ne conpounds as
described herein wherein said blood flowis facial blood flow According to
ot her enbodi MFRVENQS defizeryjofi iy. bRGERP infludeh eompambletpeicentinticases (10)-ar e

provi ded{fn \i -ter nal hods. of .ident|.fying anti-m graine |

conpound%b a\si'lz%%s&g?)?%%l eﬂ}él rrgtl ee?’%’illﬁg%aéiaﬁeIrM?te ﬂﬁg‘@éﬁﬁlﬁgplfoé%ssi ng

RAMPL havi ng (leffrand 4 ghtsteipetbberh|8TpRc el IR PR trAGA G ifThE %@Ed&ec{mag(}mf“ ment s
ed 1 n vivo

of the sixth aspect of the present invention are provi
non- t er ni nal B{8d) grodugrsrt $9% imubitian iof silgequienti. ¢.dEGRP admikfstration

described hegei i Al endogenousl y expressi ng. RAMP1 havi ng
Trp74 is mnf‘ﬁﬁééorgfr‘s%&'t@ﬁ%?RMB‘HP’P@%&C%?‘I%W&@P&W% fl¥ the |
present i nvemkromeasared @hovH ih Bach MPmBOR- § 1) DardTRRGR Ofeni dgLI Tyi ng
anti-m graine corrBounds

15 0.05, **p <0.01 vs corresponding haCGRP alone.

Figure 3. Dose-Response for haCGRP in Non-Human-Primate Laser Doppler Facial

Blood Flow.

Delivery of haCGRP induces dose-dependent increase in laser Doppler facial blood
20  flow in non-human primates (e.g., common marmoset). Animals (n= 6) received

increasing doses of haCGRP at 30 min intervals. Data are peak % change from

baseline + sem, with each animal serving as its own control.

Figure 4. Inhibitition of CGRP-Induced Changes in Non-Human Primate Facial

25 Blood Flow.
The novel CGRP antagonist Example 2 (filled bars) delivered prior to hoCGRP
(striped bar), dose-dependently inhibits the CGRP-induced increase in laser Doppler
facial blood flow. Vehicle (open bar) was without effect. Data are mean + sem (n=
5-6 primates per group). *p < 0.05 compared CGRP alone.

30

Figure 5. Effect of CGRP Antagonist on Non-Human Primate Blood Pressure.



as descri bed herein wherein said mammal endogenously expressing RAVP1
having 20 Trp74 is a non-human prinmate and said non-human primate is a
nmar noset . wWa@san4dag to ot her embodi nents of the sixth aspecw/ushi/tdses present
invention are provided in vivo non-termnal methods of identifying
anti-mgrai ne conpounds as described herg4n wherein said anti-m graine
conmpounds are CGRP-receptor antagonists. 25 Qther enbodi ments of the
present invention nmay conprise a suitable combination of two or nor e of
the enbodi nen{J%C°£H67t6?t t-dspenidse ighibiionenf girimate fstal bloediflosntsedFigant s of

nt i ' ' [ | e subset of an _enbodi ment

and or aspect Yt oy e Pk SRR LAY et e Bbaf bl demepec s of

t he i nventi onaniingls, reb)appamelstreced@daepai dbdes ofExﬁrhgle@eﬁgblrﬂi‘h'iﬂt@r\%[s‘?‘ﬁlded
bel ow. Bri ef scription of the Figures WO 03/104236 PCT/ US03/ 16576 -43_—
Figure 1. Sch‘i%??darﬂﬁ’gﬂrl‘ﬁ ?@W?Or%wﬁgéwsmmﬁuﬁat ed cAVP production
in the absence (filled squares) and presence (all others) of increasing
concentrations (left-to-right) of the CGRP antagonist Exanple 2. Inset is
Schild plot of |og dose rati oDetailed Desdriptianio$ thed@@éntin 5 | 0og concentrati on

h t i st le 2 -axis): Slope = 0.94, Kb = 0.16 nM_ Figure
o e o0t R o G B Sl s i By e i e
Artery Dil atthefvistntpeinBphls of ChédaN i lFoY@ﬁéﬂnﬁlfehiB—;}él'y rﬂéﬁ’%ﬁg@ﬁ%gces

conpar abl e percent increases (100- 10 120% of baset _
rregipngeal arptréms?"%l? Brdogen afam inprddraceetmbilded sibsoimter(tlae bty given Idcgtién.

striped rs, resp J LPretreatpent, wth the peptide antagoni st
CGRPE)8- 3?)9 pr oduce%%geggbgei)mﬁhl %)tlg’folc %lcoforsb%yg@&%@ﬁt includes gyctiempoicties

adni ni strat | contafming b ot MERSKTRSathb, L2 BN 8 S) daid ﬁé%éﬁo@gélé’é in@lﬁlhﬁ{ se
di aneter and _facial blqood flow were neasured concurrentl I n each ani nal

(n =5 rats) .th%éfeaafamétlﬁé%thO&w% argl na;é-s-, Giéwpliw’% élplfezsr ﬂrl:giviselsaslaiecr:]ified.

correspondi ng hc P . «: -.Respans, CE)GR

cor T HuPran- R ggl_%aussgérl H%%bnb ﬁ{ee%‘é@gm I8 1‘% elig dsy%egwwhen describing for example
a 5.6-fused bicyclic system containing 1 to 4 nitrogen atoms includes aromatic and

15  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

20  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.

25 However, it is also understood that the compounds encompassed by the
present invention are those that are chemically stable, i.e., heteroalicyclic substituents
of the present invention should not be attached in such a way that a heteroatom in
said heteroalicyclic substituent is alpha to a point of attachment wherein said point of
attachment is also a heteroatom.

30 An embodiment or aspect which depends from another embodiment or aspect,
will describe only the variables having values or provisos that differ from the

embodiment or aspect from which it depends. If for example a dependent



Del ivery of haCGRP i nduces dose-dependent increase in |laser Doppler facial
blood 20 flow in non-human primates (e.g., common nmarnoset). Animals (n=
6) recei w0 o3itmeeeasi ng doses of haCCGRP at 30 m n intervalP€T/USas/#6536 e peak
% change from baseline sem wth each animal serving as its own control.
Figure 4. Inhibitition of CGRP-1nduced Chgnges in Non-Human Prinmate Faci al
25 Bl ood Fl ow. The novel CGRP antagoni st Exanple 2 (filled bars) delivered
prior to haCGRP (striped bar), dose-dependently inhibits the CGRP-induced
i ncrease in ¢mbalimBappileaddbsses RF, thémibd vatishles afelprovisoy mpeclatedt) Rias

W t hout effect. a are an e = b5-6 primates per group). *p < 0.05
conpar ed Oé}l‘%g@@éatlﬁr}glﬂﬁ @néqdp‘ﬁfg?tefé‘?m &hl‘i%ﬁée%‘?ﬁ%tg g ni s '? on IO%\Io n- ﬂu man
Primate Bl ood PregSuf@ianidGs 8&4&%&%t€ﬁ41&§9@&&gﬂﬁab&ﬂd dthcki@pka@st to the

dose-dependent inhibition of primate facial bloo ow (see Figure - 4.),
Exanpl e 2 hasariebld shgilsl o bhfadte roprefingasid pressure (parallel studies in

separate _animals, n=6). Anipals received fepeat, doses of ample 2. at 20
mn int eri/a! s. BPASblé‘?‘%lheﬁ?lg’ E@@ﬁeneséﬂ’?aBéé_rdl nﬁlalilfa elfod” ﬁggéggﬁ%vdn%wcér m
cuff 5 Det ai hpflof8S£6mP tdRéveaffrdnh Saill AMARE (A Mo &RATEIbPEd Bmalvot he
invention herein should be construed in congruity with the |aws and

princi pal s ofiiffsremticarhbn pomeh Wien saist allssagrgontins rpongdlanyenefagonsden). k., + enpve
a hydrogen a glnthncﬁr_der accomobdat e a substitutent at any given | ocation.
10 As used herérn? *heterocyclic" or "heterocycle" includes cyclic noieties

cont ai ni ng one or ARQised Mmetepd, callgMBlend ’em@ans 4h alNay hi)ingawd H@i@tencatomes
i nclude those that are aromatic and those that are not, i.e., "alicyclic",
unl ess otther maved fop pneeprbonsatgady spidadiane. ¢fe term "fused bicyclic

system when d i bing for exanple a 5.6-fused bicyclic system containing
1to 4 nitro e%n}i{rcl udes aromatic and 15 alicyclic systens, e.g.
i ndol i zi ne, f'n , 1 soindole, 3Hindole, indoline, indazole or

benzi mi dazole. If a substitutent is named generically, then any and all
speci es of that gHmsheuld be understood that the alternating double bond designations in the

six-membered ring of the 5,6-membered fused structure represented in Formula (I)
are relative and represent the delocalized &t orbital electrons of said ring.
15 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
20  on arespective moiety.
Unless specificied otherwise, acyclic hydrocarbons such as alkyl, alkoxy,
alkenyl and alkynyl may be branched or straight chained.
It is to be understood that the present invention may include any and all
possible stereoisomers, geometric isomers, diastereoisomers, enantiomers, anomers
25  and optical isomers, unless a particular description specifies otherwise.
As used herein, "Trp74", means that the 74™ residue in RAMP1 is tryptophan
(Mallee et al. J Biol Chem 2002, 277, 14294-8) incorporated by reference herein.
As used herein "anti-migraine compound” includes any compound, peptide or
peptide fragment (modified or unmodified) capable of reversing or attenuating

30 CGRP-receptor mediated vasodilation, (e.g., CGRP-receptor antagonists).



conprise that aspect of the invention. For exanple, a substituent
generically nanmed as "pyrrolonyl” (the radical of "pyrrolone", a pyrrole
havi ng a warlbampBy incl udes 20 pyrrol -2-onyls wherein thePCarusosnyds7é s

adj acent to the nitrogen and pyrrol-3-onyls wherein the carbonyl and
nitrogen have an intervening nethylene. Signlarly, the present invention
conprises that a substituent may be attached at any and all suitable
points of attachenent on said substituent unless otherwi se specified. 25
However, it is al s©°BifddeEnoEstampoppe léelhté@ﬁmwwmgvl@@n@)awe@b rypeptide
present inve e

het er oal i CycW%gﬁ%x%??ﬁh@%%?gﬁﬂﬁ?d@&@ l%?l?eé@en hlé/nfl/%t% 8‘?’11% ISL?P%abrk ?f be
attached in srav;dmagwayttadmanngcmtl%feoeptmemateaaﬂad)dﬁl_@ﬁ@lﬁ,(lég , PMEakiv€ CGRP-
substituent is alpha to a point of attachnent wherein said point of
attachnent i SEHPY aﬁtqgg{“é?sgatom 30 An enbodi nent or aspect whi ch depﬁnds
from anot Ber enbodi fedl haf I@Sv@@fqu_ bt 2 'rinlaﬁld éo%e YA&g! s jraving
val ues or provisos that dleflfer rec\%l %’%odl nen ppeo?[ p%g i ch it
depends. |f fpeptidxaaghentdmodifeddennmodifizd) dpaBRGS B(H[dilch@C(BQ}RB%&pttoMSl e
enbodi nent onl y..addres R2, then the variables an rovi sos not relate
to R2 shoul dngdé%P g@soﬁﬁ%on&a@e@mg&%mewwﬁgg@ t otheyapmbers jof da
variable is %@Eﬁlétd fabhi YAHEmOduIFE" Jt@i'x?a[' RY.ALLEN: N9 sa!'

vari abl e shoul d no1 ngtggerhhg%r epr e(gnelntue I\g A" lise 1?% e tgléIhE??yI ene
means a di valE@RPAFKA(eGRP(lel3) aad (K}RB(ﬂeZZ)aQnﬁgnthnhg/dﬁHg)everﬁbm renmoved

when sai 405l KRS bam PRSP ETEL- LRI sty Ul GRS e o
As used her eigdtura gj dfdéhhﬂfg@(} AR @{k@ngl ﬂ@ﬁzmwt]ﬂ&%gﬁﬂﬁﬁt ons 10

renoved fromone carbon atomin said
under st ood t lsantainge psEwdapaptidenspnddebyeenbda ard]e@ysﬁn 8té Blaggi OAf Révero P,

si x- menber ed f_the d S yucture represented in

Formula (1) %PQ‘%& Evpigs lﬁtﬁﬁ;ﬂ:ﬁ@%&eﬁewﬁ T AﬁgBl&igg&a etV qf N-rminal

el ectrons of fg@h@nfsidi@alcitonin gene-related peptide. Eur J Pharmacol. 1990 Apr 10;179(1-
15 = 2):217-9;

Qing X, Wimalawansa SJ, Keith IM. Specific N-terminal CGRP fragments mitigate
. chronic hypoxic pulmonary hypertension in rats. Regul Pept. 2003 Jan 31;110(2):93-
9; and Dennis T, Fournier A, St Pierre S, Quirion R. Structure-activity profile of
calcitonin gene-related peptide in peripheral and brain tissues. Evidence for receptor
20 multiplicity. J Pharmacol Exp Ther. 1989 Nov;251(2):718-25 incorporated by

reference herein.

The compounds of this invention may exist in the form of pharmaceutically
acceptable salts. Such salts may include addition salts with inorganic acids such as,
25  for example, hydrochloric acid and sulfuric acid, and with organic acids such as, for
example, acetic acid, citric acid, methanesulfonic acid, toluenesulfonic acid, tartaric
acid and maleic acid. Further, in case the compounds of this invention contain an
acidic group, the acidic group may exist 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
30  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



15 As used herein, "aryl"™ or "ar-" includes phenyl or napthyl. As used
herein, "heterocyclic" or "heterocyclo" includes both heteroaryl and

het er oal iwpaBile423As used herein, "hal 0" or "hal ogen" incl rdFSOS/UGBIO,
chloro, brono and iodo and further nmeans one or nore of the same or

di fferent hal ogens may be substituted 2Q4n a respective noiety. Unless
specificied otherwi se, acyclic hydrocarbons such as alkyl, alkoxy, alkenyl
and al kynyl nmay be branched or straight chained. It is to be understood
that the preseesharinsalhor palepwysalt medydhseof pasticatad bahdfit. Peseirppamds ef hoi soner s,

geonetric is S enan anonmers 25 and opti cal
i soners, unl gﬁfgg’eﬁt lﬁlgér“?loélul{]%?bdgi%?te%f)f%?fl éﬁ%nﬁdl es ot herw se. As used
herein, "Trp74", rEaR®nigbahdd sethié4hvention caiBe AdnRdd ibsuchpil @B

(Nhllee et al. J Biol Chem 2002, 277, 14294-8) incorporated by reference

herein. As udBEm%as@blsts: %awvleﬁ{egﬁlapmh@bmmm su$tmp@®®asaﬁyum@dwm

peptide o £ | e of ver si ng
or attenugtl ngﬂé‘g% % g?@h%ré gségfu\%g ué fg)Sp&?S%]% Syn&@ﬁlgﬁr ecept or
ant agoni st s) .en\Bi63s. Iﬂtb?c&&;ﬁ@ifdd.!ﬁ&ﬁfslﬁ&ﬂﬁonnﬁ@a&@b&%ﬁnhﬁfe@ém "test

conmpound” inc¢l udes any .conpound, peptide or peptide fragnent (nodified or
ungdl fied) B’éﬁf%n%ﬁéatf%ﬁ'iﬂ&&eéuynswqt%newsly O ARFHPISS UL gl% byangdopgsor

attenuating GGHRR Wee ﬁi%\% tJTﬁG& %W1ﬂ§%ﬂ% tichiSr@: T hQ%Bﬁl}gé%ﬁs%ge

receptor antagonists). use erein receptor agonrst™ i ncludes
any conpound adpapsietd aixone bmxgendzally malj e atmfnixtetietliveith @pharmacalititaledjrierapabl e

d d odi |l ation particylarly by exanple
2CGRP o D3OSR e CRET IR PC HarehorR B o B A ey Sepdyd
adrenonedul |'i arnh\!rcte@ﬂidﬂl ?dctl&G@Bn{ oRHAEH this 1§ve91t10n %ﬁ@ébé%ﬂlfﬁ%&&lﬂw) and

CCRP(1-22); C-term nal versi ons of e.Jg. (1- 8+NH2) ,
CGRP( 1- 13+NHI)tranasabEmmg hzy megazye ofzpyttable intranasal rvallnbl;tsmrdxyrtrans@n@a?P

e seca oyt s R AR BEUICCTR e S i aionert | o
Evangel i st a SdmRageted tﬁ.nsck&inlallﬁtheﬁio@hgbgwmaie chtihvousithughbudt idddiase
15 regimen.
While dosing from 0.01 mg/kg to 30 mg/kg is envisaged for compounds of
the present invention, the dosage and dosage regimen and scheduling of a compounds
of the present invention must in each case be carefully adjusted, utilizing sound
professional judgment and considering the age, weight and condition of the recipient,
20  the route of administration and the nature and extent of the disease condition. In
accordance with good clinical practice, it is preferred to administer the instant
compounds at a concentration level which will produce effective beneficial effects

without causing any harmful or untoward side effects.

25 Synthesis
Compounds of the present invention may be synthesized according to the

general schemas provided below. Variables provided in the schema below are
defined in accordance with the description of compounds of the above Formula
unless otherwise specified. The compounds of the present invention may be prepared
30  according to Scheme 1 or Scheme 2. It may also be possible to use variations of said
schemes to prepare the compounds of the present inventions, said variations known

to those of ordinary skill in the art.



fragnents of calcitonin gene-related peptide. Eur J Pharmacol. 1990 Apr 10;
179(1- 15 2):217-9; Qng X, Wnal awansa SJ, Keith IM Specific N-term na
CGRP fragwenBdao4é i gate chronic hypoxi c pul nonary hypert ®@a3iusn3/i457¢ at s.
Regul Pept. 2003 Jan 31;110(2):93- 9; and Dennis T, Fournier A St Pierre
S, Quirion R Structure-activity profile-48- calcitonin gene-related
peptide in peripheral and brain tissues. Evidence for receptor 20
multiplicity. J Pharmacol Exp Ther. 1989 Nov; 251(2):718-25 incorporated by
reference herein. The conpounds of this invention may exist in the form of
pharmaceutically acceptabl g salts. ncl.udS addition salts
with inorganic acids such a ' ' = acid and

sul furic acid, and with organic aC|ds such as for exanple acetic acid,
citric acid, met hanesul f oni ¢ aC|d t ol uenesul f oni ¢ aci d, tartarlc acid and
mal ei ¢ acid. Further, in case tRe conpounds of this |nVEh;|on ontain an
acidic group, the aci di ¢ gHlo ~B§ist in _the form of alimepal salts
such as, for exanple, a pota§si salt and a sodlun1saR Ik ine earth
nmetal salts such as, for 30 eQanp e, a magnesium salt and aOCa ium salt;
and salts with organi c bases such as a triethylamoniumsalt and an
arginine salt. In the case of a ubllngual formul ati on a WO 1B/ 104236

PCT/ US03/ 16576 -47 saccharin salt or nmaleate salt nay be of particular
benefit. The conmpounds of the present invention nay be hydrated or

non- hydrated. The conpounds of this invention can be adm nistered in such
oral dosage for as t Iet capsul es (each of which includes sustained

rel ease or tinmedRel ease or mul at | ons), pills, powders,RZQranL(Des
elixirs, tlnctures N'us , /SYr mul si ons. The Goppounds of
this invention nﬁgadnl steﬂkd‘ pi Nt avenously, i m'fapgri tNkeal |y,
subcut aneousl vy, or |nt0a cul arl |1 \:ls]l g dosage forms wabl known to

those skilled in the pharmaceuti cal arts. The conmpounds can be
adm ni stered al one, but genegfally will be adm nistered with a
pharmaceutical carrier 10 selected upon the basis of the choséd route of
adm ni stration and standard phar maceuti cal practice. Conpounds of this

i nvention can ob re intranasal form by topical_ use of
suitable intr aﬁ'ﬁ?éwnk??sw ?SQE‘ %@Wé@ﬁ%ﬁ*&r h'a compound’of Formula IT,
which is an amino acid with a protected amino terminus. Common amino protecting
groups (PG) include BOC, CBZ, and FMOC and their addition and removal are well
known in the field. The carboxylic acid moiety of a Formula IT compound is coupled
10 with an amine of formula HNR'R? using standard peptide coupling reagents to form
an amide of Formula III. The amino protecting group is removed resulting in a
Formula IV compound. This compound is then coupled with an amine of Formula V
(see below) in a mixed urea or urea isostere reaction, generating a Formula I
compound. Mixed urea formation is conveniently carried using phosgene,
15 disuccinimidyl carbonate, carbonyl diimidazole or other equivalents. Formation of
urea isosteres, such as cyanoguanidines and sulfonylguanidines, are known in the

literature.

Schéme 2. Synthesis of Formula I Compounds

20



routes, using transdermal skin patches. Wien conpounds of this invention
are admnistered transdermally the dosage will be continuous throughout
t he dosagwo 035042eg¢i men. Wil e dosing fromO0.01 ng/ kg to 3®Cmy/ky1d536
envi saged for conpounds of the present invention, the dosage and dosage
regi men and scheduling of a conpounds af49f he present invention nust in
each case be carefully adjusted, utilizing sound professional judgnent and
considering the age, weight and condition of the recipient, 20 the route of
adm ni stration and the naQure and extent of t di ease condition. In
accordance w th goodvigl practice, Meol S Rre ﬁdﬁbo Nhi ster the
instant conpounds at allconcéntration | evel i dh wN| ffective
beneficial effects wtRout causing any har uIIBr un rd\gl e effects.
25 S thesis Conpounds Q; the present invention may be synthesized according
to the general schemas’ provi ded bel ow. Variables pypvided in the schema
bel ow are defined in accordance with the description gf conpounds of the
above Formula unless otherw se specified. The conpounis of the present
i nvention may be prepared 30 according to Schenme 1 or S$chenme 2. It may al so
be possible to use variations of said schenes to prepare the conpounds of
t he present |nvgh;|on |d varlatlons known to @ho of ordinary skil
inthe art. WO O§N'0 . -48 ﬁghe jfEWﬁTﬁesi For mul a
| Conmpounds Q RR'Q P@‘ Y-1PG O H R }4NII NI &RE QDR2 QN
oy R:LNNQA-PRSDN H e 3T 4\

v

The synthesis described by Scheme 2 begins with a compound of Formula V,
which is an amino acid with a protected carboxylate terminus. The protection is
generally a methlyl ester, but other protecting groups such as ethyl, t-butyl, and

5  benzyl esters may also be used. The Formula V compound is coupled with an amine
of Formula VIII (see below) in a mixed urea or urea isostere reaction, as above, to
generate a Formula VI compbund. The Formula VI compound is converted to a free
acid compound of Formula VII which is then coupled with an amine of Formula

- HNR'R?to generate a Formula I compound.
10

Scheme 3. Synthesis of Formula I Compounds
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The synthesis described by Scheme 3 begins with a compound of Formula VII

15  from Scheme 2. The Formula V compound is coupled with an alcohol, R*OH. Such
ester-forming reactions are well known in the art and can be carried out, for example,
with carbodiimide coupling agents such as N,N-dicyclohexylcarbodiimide. In
addition, it is often advantageous, especially for esters of secondary and tertiary
alcohols, to include additives that accelerate acylations such as 4-

20  dimethylaminopyridne.



| IV 5 The synthesis described in Schene 1 begins wth a conmpound of
Formula Il, which is an amno acid with a protected am no term nus. Common
am no proweasiing3e groups (PG include BOC, CBZ, and FMOC aad/ush®ies7addi tion
and renmoval are well known in the field. The carboxylic acid noiety of a
Formula Il conpound is coupled 10 with ass0am ne of fornmula HNRLR2 using
standard peptide coupling reagents to form an amde of Formula Ill. The
amno protecting group is renoved resulting in a Forrml a IV conmpound. This
conmpound is then coupl ed wePAAKORel HNRIR™ and Hermala gmgndsel ow) in a m xed
urea or urea isostere reaction, generating a Formula I conpound. M xed
urea formation is conveniently carried using phosgene, 15 disuccinim dyl
carbonate, car bonﬁormnlarﬁﬂharrdlél\]BfRﬁmhﬁmawﬂow&h@&TaHy alAlably, hdfe B Uurea

i sosteres, sych _as cyan ua I.n and sul f onyl guani di nes, are known in the
literature. éﬁ%&%e@.%&’gag% F%beé’fsheﬁ‘?iﬁrul a | Conpounds 20 WO 03/104236
PCT/ US03/ 16576 -49 QQ?? Me O NH2 N OOHVVI R~-QDQDNMM
R/ NN \AHONN AOH\ --E=in J H C8 VII The synthesis
descri bed by Schenme 2 begins w a conpo F¥Hul a V, which is an
amno acig wth a protected carbo L t S. The protection is
generally a nethlyl ester, but other protecting groups such as ethyl,
-butyl, and

Preparation of Formula I and Formula V amino acids
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Formula II and Formula V amino acids may be commercially available or

10  made as described in Scheme 4.



5 benzyl esters may al so be used. The Formul a V conpound is coupled with an
amne of Fornmula VIII (see below) in a mxed urea or urea isostere

reacti on,wa3abde, to generate a Forrmula VI conpound. TRE€TRS0345a6 VI
conmpound is converted to a free acid conpound of Formula VII which is then
coupled with an am ne of Formula HNRLR2.310 generate a Fornula | conpound.
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The synthesis described in Scheme 4 begins with an aldehyde of Formula IX,
5  which is reacted with a glycine phosphonate of Formula X in a Wadsworth-Emmons
coupling reaction. The compound of Formula X is deprotonated with a base such as
diazabicycloundecene or tetramethylguanidine or other organic or inorganic bases
well known in the art. The double bond of the resulting Formula XI compound is
reduced to give compounds of Formula XII. Reduction can be carried out to give
10  either a racemate or by use of a stereoselective catalyst to give either enantiomer of
Formula XTI. 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. Compounds of Formula IT are
prepared by acid or base hydrolysis of the ester. Compounds of Formula V are
15  prepared by removal of the protecting group (PG) using methods well known in the
art.



QR3Q HONPGII MMOVHNHR OO0 Fornula Il and Fornmula V am no acids may
be comercially available or 10 nmade as described in Schene 4. WO

03/ 104236WB@3N0MEBAB/ 16576 -51 Schene 4. Synthesis of For nmpica/usb3/assde For mul a
V Conpounds . R3 R3-CHO Ove RAON, PG I X OAP-OVe O H R40 Y-1 NPG XI O
HX 3 R3 HO NPGRIO NPGom O HO HJI XIIl R3 R40 NH2 0.V The
synthesis described in Schene 4 begins wth an al dehyde of Formula I X, 5
which is reacted with a glycine phosphonate of Fornula X in a

Wadswor t h- Enmons @it pmgnor ecid detmatives of dFompolan¥lohayFbe puémred asshown in
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t et ranet hyl guanidirné or other organic or inorganic bases well known in the
art. The doubl e bond of the resulting Formula XI conpound is reduced to

gi ve compounds of Formula XIl. Reduction can be carried out to give
Scheme 5. Synthesis of Formula XII
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Where, for the purposes of Scheme 5, compounds of Formula XIV are
nucleophilic compounds such as amines or alcohols that are able to participate in a
Michael Reaction with a compound of Formula XIII as shown.

10 Other compounds of Formula I may be prepared according to Scheme 6 or
Scheme 7. It may also be possible to use variations of said schemes to prepare the
compounds of the present inventions, said variations known to those of ordinary skill

in the art.



10 either a racemate or by use of a stereoselective catalyst to give either
enantiomer of Formula Xl I. Such reductions can result fromtransfer
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The synthesis described in Scheme 6 begins with commercially available or
synthesized aldehydes. The two-carbon homologation and double-bond reduction
5  which are well-known in the literature and lead to compounds of Formula XV. Some
Formula XV compounds are also commercially available and others may be prepared
by other methods well known in the art. Preparation of compounds of Formula X VI
and X VII are known in the literature as substrates and products of the Evans chiral
asymmetric synthesis. Hydrolysis leads to compounds of Formula XVIII. As with
10 compounds of Formula VII in Scheme 2, these carboxylic acids can react with
amines of formula R'R*NH to afford compounds of Formula XIX using well known
amide coupling protocols. Hydrolysis of the terz-butyl ester leads to compounds of
Formula XX, which can be further coupled with compounds of Formula VIII to
afford Formula I compounds.
15
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Scheme 7 also starts with commercially available or synthesized aldehydes.
5 These are reacted with dimethyl succinate in the presence of bases to give

compounds of Formula XXI. The double bond of the Formula XXI compound is
reduced to give compounds of Formula XXII. Reduction can be carried out to give
either a racemate or by use of a stereoselective catalyst to give either enantiomer of
Formula XXII. Such reductions can result from transfer hydrogenation from

10  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 VIII lead to compounds of Formula XXIII using well known
amide synthesis protocols. Hydrolysis of methyl ester leads to Formula XXIV
compounds, which are further coupleded with various amines or alcohols to give

15  amides of Formula I and esters of Formula I, respectively.

Compounds of Formula I may also be prepared according to Scheme 8.



Formul a XX, which can be further coupled with conpounds of Formula VIII to
afford Formula | conpounds. 15 WD 03/104236 PCT/ US03/ 16576 -54 SchemE 7.
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5 The synthesis described in Scheme 8 begins with a commercially available N-

tert-butyloxycarbonyl-L-aspartic acid benzyl ester. Differently protected aspartic acid
derivatives may also be used for synthetic convenience. The beta carboxyl group is
coupled with amines of Formula VIII using standard peptide coupling protocols. The
alpha-carboxyl protecting group of the Formula XXV compound is removed by

10 hydrogenolysis giving compounds of Formula XXVI. These are further coupled with
amines of the formula HNR'R? to give compounds of formula XXVII. The amino
protecting group is removed by treatment with strong acids such as trifluoroacetic
acid or hydrogen chloride in organic solvents. The resulting compounds of Formula
XXV are then reacted with a variety of electrophilic reagents to generate Formula I

15 compounds. For example, they can be coupled with halo-aromatic compounds using
known methods involving heating at various temperatures or by catalysis with
transition metals such as palladium or copper, either in stoichiometric amounts or as
catalysts. They can also react with various aldehydes or ketones under reductive

alkylation conditions, well described in the art. They can also react with isocyanates,



either a racemate or by use of a stereoselective catalyst to give either
enantiomer of Formula XXIlI. Such reductions can result fromtransfer
hydr ogenawiDaa/164266n 10 hydr ogen donors such as form c aci dPem/US03/16576

cycl ohexadi ene, or hydrogenation using gaseous hydrogen, both in the
presence of a suitable catalyst. Amde cagpling with am nes of Formula
VIIl lead to conpounds of Fornmula XXIII using well known am de synthesis
protocols. Hydrolysis of nethyl ester leads to Formula XXIV conpounds,
which are f uratcweohkvm,l edeatbamayh charidesus gamrntesurm, aglidrodrolaghanuityi ve 15
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Scheme 9. Synthesis of Formula I Compounds
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10
The synthesis described in Scheme 9 begins with an imine of Formula XXIX,

prepared by condensation of ethyl glyoxalate and amines of formula R>-NH,. These
are reacted with 2-ferz-butoxy-2-oxoethylzinc chloride to give compounds of
Formula XXX. Treatment wit strong acids removes the tert-butyl ester protecting

15  group to give free acids of Formula XXXI which are coupled to amines of Formula
VIII to yield compounds of Formula XXXII. The ethyl ester is hydrolyzed with a
metal hydroxide salt or aqueous base to give free alpha-acids of Formula XXXIII.
These, in turn are coupled with amines of the formula HNR'R? to give compounds of

formula 1.



derivatives may al so be used for synthetic convenience. The beta carboxyl
group is coupled with am nes of Fornmula VIII using standard peptide

coupl i ng woaBaenBe. The al pha-carboxyl protecting group @CTtUse3/Esrérul a XXV
conpound i s renoved by 10 hydrogenol ysis giving conpounds of Formula XXVI.
These are further coupled with am nes ofsSthe fornmula HNRLR2 to give
conpounds of formula XXVII. The am no protecting group is renoved by
treatment with strong acids such as trifluoroacetic acid or hydrogen
chloride in organic solvents. The resulting conpounds of Formula XXVIII
are then reacted with a varigef; . el i) agents to generate
Formula | 15 conpounds. For %&éﬁ%&nﬁﬁlﬁ%&%@@%g lﬁlid]ég‘t Dg%j with hal o-aromatic
conpounds using keasralnéHhagde OWMR spguheate At i a Baike® 560 bE3MEVELUr €S Or
by catalysis with transition netals such as pall adiumor copper, either in
st oi chi onet r ilBsteEyRsm, pad ghemigal shifisaysyre teportyd éyprrandawvith refergate @i t h vari ous

al dehydes cor ket o ndex r ctive alkylation conditiaons, .well described
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urea, amde or carbamate derivatives, respecti vel%/. I't is understood that
t he sequence Iadtrumpat keaR 2 Ghscoletes €3 k 98 dnmpemploying w2 mithlinepe gradégméndi ng

on the sel ect] f ot i ro and_ the r of. their ,renmoval. 5
Conpounds  of CE@E% nu 188 ? Sr?g\&%gﬁg% 13%%5%%@& @5 E‘?/&gnad‘%tf8r %&W@%‘l 9. Scheme
9. Synthesi s RetparatveliRLC s@aemosisldent Q-wak16%Raethand¥90vZnael/R3% NH 0 OFt

NH2 Q) OAQ" Okt OEt XXIX XXX H N ~A- E~ R3~n ~ R3\ NH ONH O/ 1Xm WV
OOH 10 trifluoroacetic acid, and solvent B was 90% methanol/10% water/0.1% trifluoroacetic

acid with a UV detector set at 220 nm.

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

15 Polyphosphoric acid (113 g ) was heated to 100-110°C and stirred while 1-
benzyl-piperidin-4-one (9.27 ml, 50 mmol) was added. Immediately afterwards,
phenyl urea (9.55 g, 70. mmol) was added in portions small enough to avoid
excessive foaming. The mixture was heated at 150-160°C overnight. Water (200
mL) was then added slowly to the mixture which had been allowed to cool to 100-

20 110°C (at lower temperatures the mixture becomes too viscous to stir). The resulting
solution was neutralized with 10N NaOH to ca. pH 8, and then extracted wth
chloroform. The organic phase was dried over magnesium sulfate and then
concentrated to give the crude product which was purified by flash column
chromatography on silica gel (6:4 ethyl acetate/hexanes) to give the desired product

25 (9.0 g,58% ). Mass spec.: 308.25 (MH)".
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HORN A-E~ NAN A-Ep n RL I/n XXXIIl I 10 The synthesis described in Schene
9 begi ns wotod/1e4236 mi ne of Fornula XXI X, prepared by cond@a3gaiodnsoé et hyl
gl yoxal ate and am nes of formula R3-NH2. These are reacted with
2-tert-butoxy-2-oxoet hyl zinc chloride tasgi ve conpounds of Fornula XXX
Treatnent wit strong acids renpoves the tert-butyl ester protecting 15
group to give free acids of Formula XXXI which are coupled to am nes of
Formul a VI | 2,3 -dihpided-@'-axaspiooHipipending-d 4l ED-giidzblindThe et hyl ester is
hydrolyzed with a nmetal hydroxide salt or jaqueous base to give free

al pha-acids of Fornmula XXXIlIl. These, in tjurn are coupled with am nes of
the fornula HNRIR2 to give conpounds of uMorgula |. WO 03/104236

PCT/ US03/ 16576 -57 Urei doam de Inter and Exanpl es CGeneral. 1H and
13C- NMR spectra were run on a Bruker,b MHz instrunment and

chem cal shifts were reported in ppm reference to 5
tetramethylsilane (8 = 0.0). Al evaporations were carried out under

reduced pressur erodNoRAERNF NSk F1E2’ St dih §dko-1 kv 1@@1%&@@%4'@1'@”! ed out
on a Shinadzu instrunent using a YMC C18 col umm é npl oying a 2
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and for P I % | / 90%
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wat er/ 0. 1% t Phdr lapigraias @hid anaehespheietof iyt gde hesd pui osemignt. PeMSBhowed
incomplete reaction. More 10% palladized charcoal (200 mg) was added, and the

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

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

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

Sye

To a well stirred solution of 4-oxo-piperidine-1-carboxylic acid zert-butyl ester

15 (9.0 g, 45.3 mmol) in methanol was added ammonium chloride (2.66 g, 49.8 mmol)
at room temperatﬁre and stirred for 1 h. Sodium cyanide (2.44 g, 49.8 mmol) was
added and stirring was continued for additional 16 h. The reaction mixture was
quenched with 5% aqueous sodium hydrogencarbonate (50 mL), diluted with water,
and the methanol removed by rotary evaporation. The cyanoamine was extracted with

20  methylene chloride (3x 100 mL), dried over sodium sulfate, and the solvents
evaporated to give the desired compound as an oil in 91% yield. 'H-NMR (300 MHz,
CDCls): 6 3.95 - 3.90 (m, 1 H), 3.80 - 3.71 (m, 1 H), 3.42 - 3.06 (m, 2 H), 2.04 - 1.94
(m, 1 H), 1.71 - 1.50 (m, 3 H). Mass spec.: 226 (MH)".
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Mass spec.: no- 4- cyano- pi peridi ne-1| - car boxylic acid
tert-butyl esdditionaNC2 NHPhe reaction mixture was then quenched with 1M sodium hydroxide

(10 mL), diluted with ethyl acetate (100 mL), and separated. The organic layer was
washed sequentially with 1M sodium hydroxide (40 mL), aqueous sodium
10  hydrogencarbonate (50 mL), and brine (50 mL) then dried over sodium sulfate. The
desired product, 4-benzoylamino-4-cyano-piperidine-1-carboxylic acid ferz-butyl
ester was obtained in 90% yield through crystallization using 30% ethyl acetate in
hexane as a solvent.
To a solution of 4-benzoylamino-4-cyano-piperidine-1-carboxylic acid fert-
15  butyl ester (1.3 g, 4 mmol) in ethanol (10 mL) was added 6M sodium hydroxide (1.5
mL) followed by 30% hydrogen peroxide. The reaction mixture was then refluxed for
3 h. The reaction mixture was then diluted with water (30 mL), and the ethanol
removed. The residue was diluted with ethyl acetate (100 mL). The organic phase
was washed with brine (30 mL) and dried over sodium sulfate. The desired product,
20  4-oxo-2-phenyl-1,3,8-triaza-spiro[4.5]dec-1-ene-8-carboxylic acid fert-butyl ester
was obtained in 80% yield through crystallization from 30% ethyl acetate in hexane.
The tert-butyl ester was then dissolved in methylene chloride (5 mL) and a saturated
solution of hydrogen chloride in dioxane (25 mL)was added. After 2 h, the solvent
was removed to give 2-phenyl-1,3,8-triaza-spiro[4.5]dec-1-en-4-one, hydrochloride
25  as white powder in 95% yield. 'H-NMR (500 MHz, CD;0D): § 8.23 - 8.21 (m, 2 H),
7.96 - 7.92 (m, 1 H), 7.79 - 7.76 (m, 2 H), 3.68 - 3.64 (m, 3 H), 3.31 - 3.30 (m, 1 H),
247 - 2.44 (m, 4 H). Mass spec.: 230 (MH)".



N O-~O~ To a well stirred solution of 4-oxo-piperidine-1-carboxylic
acid tert-butyl ester 15 (9.0 g, 45.3 mmol) in nethanol was added ammoni um
chl ori de WD.0860436 49. 8 nmol) at roomtenperature and sti PCFASH®L6516 h.

Sodi um cyanide (2.44 g, 49.8 mmol) was added and stirring was continued
for additional 16 h. The reaction m xturgg-was quenched wth 5% aqueous
sodi um hydr ogencar bonate (50 nlL), diluted with water, and the nethanol
renoved by rotary evaporation. The cyanoam ne was extracted with 20

met hyl ene c¢H-Boingd-ii@zolkolcabpxylordcetiteovmrtylsastirum sul fate, and the sol vents
evaporated to give the desired conmpound as ap oil in 91%yield. 1H NWR (300
MHz, CDC13): 8 3.95- 3.90 (m 1 H, 3.80 -3.72 (m 1 H), 3.42 - 3.06 (m
2 H, 204 -1.94 (m 1H, 171 - k HH) . Mass spec.: 226 (M) +.
WO 03/ 104236 PCT/ US03/ 16576 -59 N,
2- Phenyl -1, 3, 8-tri aza-spiro[ 4. 5] dec- INen~4-one, hydrochloride HN 1 ON N
H To a solution of 4-am no-4-cyang=p{ peridine-|-carboxylic acid tert-butyl
ester (1.0 g, 4.44 mmol) in nethylene @hloride (30 nL) was added
triethylamne (1.24 nL, 5 8.88 nol) ol | owed by benzoyl chloride (936 ng,
6.66 mmol). After 30 mn, 4- (dinethylamno)pyridine (40 ng, 0.33 mmol) was

added and stirring _cont.inu for i tiona ; [ ] Xt ure was
t hen quenched wi t’g I&ﬁ%ﬁ%‘%‘&ﬁ ﬁﬁ?rﬁ(%d(tzdglegseotlutto%&ré%ﬂg PM@%%B%&#%@'? kr?ly‘%( acetate
(100 ni), and7sepasipivasaddBariresvisdhicrobmytempeture VoS betaticrecfUighindakdlg-54i t h 1M

sodi um hydroxi de (40 nmL), aqueous sodi um 10 hydrogencarbonate (50 m), and
brine (50 mYarbaidehyde (%7)@ r@gglr-S%@quhﬂs@nﬁﬁwémvﬁ%yn%%ﬁlrlé@%5&&1}8@%,

4- benzoyl am no-.4- - P | di | - ' j o Bty he€st er was
obtained in %@U}??l éﬁ%ﬁ?ﬁ{%ﬁi&?'ﬁﬁrﬁ?p%ﬁ%ﬂ %@?Rg"%dgt% e?ﬁ?/l aget ate in
hexane as a melliggbrighioedowablitionwasfstirred at room temperature for 16 h. Solvents

4- benzoyl am no- 4- cyano- pi peri dj ne-1-carboxylic gcig tert- . .
_ Y were remgved ineiaguo anc{ tﬁe residue was S%Ljecteg fo ﬂash chromatography with

silica gel (25 g) and ethyl acetate/hexanes (1:1) containing 1% triethylamine as eluent

10 to afford the title compound as a brownish yellow liquid (414 mg, 90%). '"H-NMR
(CDCl3, 500 MHz) 8 10.08 (s, 1H), 8.38 (s, 1H), 8.34 (s, 1H), 8.25 (d, J = 8.5 Hz,
1H), 8.04 (d, J = 8.8 Hz, 1H), 1.71 (s, 9H). *CNMR (CDCl;, 125 MHz) & 191.8,
149.0, 142.5, 140.6, 133.0, 128.3, 126.4, 125.8, 115.3, 85.7, 27.8.

15  5-(2-Benzyloxycarbonylamino-2-methoxycarbonyl-vinyl)-indazole-1-carboxylic acid

tert-butyl ester
N=

’

N

Y
TS

A solution of N-(benzyloxycarbonyl)-o-phosphonoglycine trimethyl ester
(5.50 g, 16.6 mmol) and tetramethylguanidine (1.99 mL, 15.9 mmol) in anhydrous
20 tetrahydrofuran (50 mL) was stirred at -78°C for 20 minutes. To this was added a
solution of 5-formyl-indazole-1-carboxylic acid tert-butyl ester (3.72 g, 15.1 mmol)

in tetrahydrofuran (25 mL) slowly via syringe over 10 minutes. The reaction mixture



| ester (1.3 g, 4 mml) in ethanol (10 n) was added 6M sodi um
ﬁgdlr)g;iydee( 1.5 (rrL) ?ol | oned %)y 30% hydrogen peroxide. The reaction mxture
was then weflageds for 3 h. The reaction mxture was thenPATIUSO® M t h
water (30 nmL), and the ethanol renoved. The residue was diluted with ethyl
acetate (100 nL). The organic phase was -@fshed with brine (30 nL) and
dried over sodiumsulfate. The desired product, 20

- - 2- - St = S 4.5 c-1-ene-8-carboxylic acid
Lert but Slhegg%%%l sl %B?%ﬁ@gﬁz%%d%&ﬁgwdﬂﬁ PEEEIO E9GyB feanperatatel oRIfighim 30%
} . L h di.ssol ved in

et byl one. ahl o o by e i Bl B LSRR IB R or i de i n
di oxane (25 nélyroametogogpbst onAflicergeR(1kR emykacgmtellmxhae)\é@ﬁnﬁﬂil iR aek; oglg& \%?1 e

- - -tri - spl -1 -en-4-one rochl ori de

;2)0333 y! nlbgéfag W&% i‘?za?&if%[%%ﬁg’]odﬁﬁzlﬂ MEAES L, $00VBE) 5 8§92(ﬁ,{m9.0iHH) , 3(7). 96
(o 2§ 3 10,5018, 1T 68 oo a3 SBmy205 LB s s

PCT/ US03/ 1657643 (85, SHEGH08 (s 2)) 828 (e; SH); araaxWH)C Massdpscerdsoqminyy. ester O
NI H'"Ne OOAnethylene chloride (2 nmL) solution of
di-tert-butyldicarbonate (388 ng, 1.78 mmol) was added dropw se at room
tenperature to a solution of 1Hindazole-5- 5 carbal dehyde (273 ng, 1.87
mol ), 4- di mept@riminsy2-nitvey¢drbdnytepthy2)-Bliarotelcartaglit béig by bami Bel 0. 26
mL 1187 mmol ) in nethylene chloride (%P m.). The resulting bright yell ow
soiution was stirred at roomtenpegatyrefor 16 h. Solvents were renpved
in vacuo and the residue was subjec | ash chronatography with silica
gel (25 g) and ethyl acetate/hex 8 (1 ontaining 1%triethyl amne as
eluent 10, to afford the title cOofpound 3 browni sh yellow |iquid (414

ng, 90% " 1H NMWR (CDC13, 500 MHz) b 10.08 ( 1 8.38 (s, 1H), 8.34 (s,
1H), 8.25 (d, J = 8.5 Hz, 1H), 8.04 (d, HN* BB ¥D® 1H), 1.71 (s, 9H).
13CNMR (CDC13, 125 MHz) 8 191.8, 149.0, 142.5g 140.6, 133.0, 128.3, 126. 4,

: 7.8.
125.8, 11[8 3, 8 7A m%xture of 5-(2-benzy10xycarbonylamino—Z-methoxycarbonyl-vinyl)—

indazole-1-carboxylic acid zert-butyl ester (524 mg, 1.16 mmol) and 10% palladium
on carbon (60 mg) in methanol (20 mL) was shaken for 4.5 h under 50 psi hydrogen
gas using a Parr hydrogenator. The reaction mixture was evacuated and purged with
nitrogen. Then, the reaction mixture was filtered through a pad of celite and the pad

15 was rinsed with several portions of methanol. The methanol filtrate was evaporated
to give the title compound (351 mg, 95%). "H-NMR (CDCl3, 500 MHZz) & 8.12-8.10
(m, 2H), 7.55 (br's, 1H), 7.37 (dd, J = 8.9, 1.5 Hz, 1H), 3.77-3.75 (m, 1H), 3.70 (s,
3H),3.19 (dd, J=13.7, 5.5 Hz, 1H), 2.99 (dd, J = 13.7, 8.0 Hz, 1H), 1.72 (s, 9H).
Mass spec.: 320 (MH)".

20

(£)-5-(2-Methoxycarbonyl-2-{ [4—(2-0xo-1,4-dihydro—2H—quinazolin—3-yl)-‘pipen'dine—

1-carbonyl]-amino}-ethyl)-indazole-1-carboxylic acid tert-butyl ester



15

5- (2- Benzyl oxycar bonyl am no- 2- net hoxycar bonyl - vi nyl ) -i ndazol e-1 - car boxylic
acid terwolmatgd23ester N o1 OCH3 HN & 04 O A sol uti on ®CT/US03/16576

N- (benzyl oxycar bonyl ) - a- phosphonogl ycine trinethyl ester (5.50 g, 16.6
mol ) and tetranet hyl guanidine (1.99 nlL,.¢35.9 nmmol) in anhydrous 20
tetrahydrofuran (50 nL) was stirred at -78C for 20 mnutes. To this was
added a solution of 5-fornyl-indazole-I-carboxylic acid tert-butyl ester
(3.72 g, 15.1 mml) in tetrah gf uran (25 nL) slowy via syringe over 10
m nutes. The reaction nixtq?e 131104236 PCT/ US03/ 16576 -61 was stirred
at -78C for 4 h and then al 8 t &y room t enper at ure overni ght.

The sol vent was evaporat ed_apd the Tesulti MeshdueOQsubj ected to flash
colum chromat ogr aphy on lica gg};o t hyl etat el hexane) giving the
title conpound as a white floam (5. 77 % . " H NWR 13, 500 MHz) S

8.09 (d, J =9.0 Hz, 5 1H), 8.08 (s, 1H), 7.84 (s,
Hz, 1H), 7.47 (s, 1H), 7.30 (br s, 5H), 6.43 (br s,
3.84 (s, 3H), 1.72 (s, 9H). Mass spec.: 452 (M) +.
()-5-(2- Am no- 2- net hoxycar bonyl - et hyl ) -i ndazol e-| -carboxylic acid
tert-butyl ester N solédidiPdt LHEMind-2-MetdxHtarboiyg-efyl)-indazole-1-carboxylic

5- (2-benzyl oxycar bonyl am no- 2- met hoxycar bonyl - vi nyl’) i ndazol e-1-carboxylic
aci d tert - buegid rggsbutyl e8ouGRY me 09 mweD)) NdhdisteupiptdylaarhomatedAdemebon (60
ng) in netha r i gas
using a Parr 6%931%g%%%ngﬁi’@%%@@ﬁa{%%%%tr(‘%"rdzﬂﬁ“as?'séglv‘g%{l?gp égﬁegﬁ}g&beur ged
Wi th nit$ogehloridbeas stitel foe 30 nhidtiteidoumaepsratirt.t3epiperidinroyighda pad of
celite and the pad 15 was rinsed with several portiogns of pethanol. The

met hanol i | Siyde-lEHauwiazpbn-drag (23%mg: L83 mpaob) was addedandihereesson ny, 959 .
1H-NWR ( CDCL fyjx Ml f rdomn §en:h%rature for 16 h. The solvent was evaporated and

the residue subjected to flash chromatography using methylene

.67 (d, J =9.0
5.09 (s, 2H),

chloride/methanol/triethylamine (93:5:2) as eluent, giving the product (259 mg,
10 47%). "TH-NMR (CDCls, 300 MHz) § 8.13-8.10 (m, 2H), 7.48 (br s, 1H), 7.31 (dd, J
= 8.8, 1.6 Hz, 1H), 7.16 (t, ] = 8.0 Hz, 1H), 7.05 (d,J=7.0 Hz, 1H), 6.94 (t, = 7.7
Hz, 1H), 6.82 (s, 1H), 6.66 (d, J = 8.0 Hz, 1H), 4.98 (d, J = 7.7 Hz, 1H), 4.87-4.81
(m, 1H), 4.58-4.49 (m, 1H), 4.26 (s, 2H), 4.05-3.97 (m, 2H), 3.74-3.67 (m, 4H), 3.29-
3.23 (m, 2H), 2.93-2.84 (m, 2H), 1.76-1.62 (m, 1H), 1.70 (s, 9H), 1.48-1.42 (m, 1H).
15  Mass spec.: 577 (MH)".

2-Trimethylsilanyl-ethanesulfonyl chloride
\Sli
~VIN"50,00
Sulfuryl chloride (43 ml, 539 mmol) was added in 3 min to a clear solution of
20  triphenylphosphine (129 g, 490 mmol) in methylene chloride (200 mL) at 0°C in a
flame-dried three-neck round bottom flask. After stirring at 0°C for 5 min, the ice-
water bath was removed and sodium 2-trimethylsilylethanesulfonate (50 g, 245
mmol) was added in portions over 10 min. The resulting white suspension was
stirred at room temperature for 16 h, then it was filtered through a pad of celite. The
25  filtrate was concentrated to ca 50 mL, ethyl acetate/hexanes (1:3, 1000 mL) and celite

(40 g) were added. The mixture was stirred at room temperature for 15 min and



m 2H), 7.55 (br s, 1H), 7.37 (dd, J = 8.9, 1.5 Hz, 1H), 3.77-3.75 (m
H, 3.70 (s, 3H, 3.19 (dd, J = 13.7, 5.5 Hz, 1H), 2.99 (dd, J = 13.7,

0 Hz, IWp,03404226 (s, 9H). Mass spec.: 320 (MH)+. 20 PCT/US03/16576

) - 5- (2- Met hoxycar bonyl - 2- {

[ 4- (2- 0x0- 1, 4-di hydr o- 2H qui nazol i n- 3-yl 3pi peri di ne-

1-carbonyl]-am no}-ethyl)-indazol e-1-carboxylic acid tert-butyl ester WO
03/104236 PCT/US03/16576 -62- Ni ON/ \ OYON--NO H3ICOHNNH OA
sol ution of ﬁhgzdammnghZpaépﬁgﬂy@aﬁﬁaﬂy$“@nhyhywtmﬂaawueandﬁ@nbb@wﬂﬁ@s acid

0061 mol ) - Kk RER AP P So ey T ke S iy Tkt ) 7 (21

net hyl ene 5 gkikihdeaneaas Sleiclicael Mr«eﬁQwa}emh@se@andm@rﬂmaﬁ@b@iwgs

(
1
8.
(

3-pi peridin-4-yl-3,4- dihydro-I|H quinazolin-2-one (238 1.03 nmol ) was
added and thébl'la@@dtaﬁ enighiandigrisl (92533 %). ol ngt used smmedinidy dhe fisalipseducs h.
The sol vent the re

chr omat og apﬁ 5 adlthn%ﬁre%lgmg otgl?ée?z %ﬁ% %t(ra?teotrﬁn{lam ne (93:5:2) as

el uent, givi agcotnﬂ% nfoadlm\rMR @Dm,sbom%zswm\mrﬁ 138.323087
8.13-8.10 (m 2H) “7.48 (br sE( 1H.7.31 (dd, J 8. qm 6 H, 1H)MﬂZZ7H)§6 (t,

J = 8.0 Hz, QH})(SP]E@S(dJ 7.0 Hz, 1H) 694(tJ:77Hle) 6. 82
(s 1H), 666(d J =8.0 Hz, 1H), 4.98(d, J = 7.7 Hz, 111), 4.87-4.81
(m 1H), 4.58-4.49 (m 1H), 4.26 (s, 2H), 4.05-3.97 (m 211), 3.74-3.67 (m
4H), 3.29- 3143- ’I(r[ﬁletBﬂtlif)lanyi»eﬁﬁné’su%n{glﬂqllﬁh&loleﬁ ¢abdx it dcid ethid)estet. 70 (s,
9H), 1.48-1.42 (m 11-1). 15 Mass spec. 57Zgé\/|—|)+

2-Tri net hyl si | anyl - et hanesul f onyl chlp S2C  Sul furyl chloride
(43 m, 539 mml) was added|n3mn|50 | ear sol ution of
X
0/
Si—
10 A

A solution of 1H-indole-5-carboxylic acid ethyl ester (10.31g, 58.8 mmol) in
dimethylformamide (50 mL) was added dropwise at 0°C to a mixture of sodium
hydride (1.83g, 76.4 mmol) in dimethylformamide (150 mL). The resulting mixture -
was stirred at 0°C for 30 min, then a solution of 2-trimethylsilanyl-ethanesulfonyl

15  chloride (17.7 g, 88.2 mmol) in dimethylformamide (100mL) was added slowly at
0°C to the above mixture. After 2 h, sat. aqueous ammonium chloride (200 mL) was
added, and the mixture was extracted with ethyl acetate (300 mL). After separation,
the aqueous layer was extracted with ethyl acetate (2 X 150 mL). The combined
organic layers were washed with brine (3 X 150 mL), and dried over anhydrous

20  sodium sulfate. Solvents were removed in vacuo and the residue was subjected to
flash chromatography on silica gel using 1:1.5 methylene chloride/hexanes as eluent

.to afford the title compound as a white solid (15.8 g, 79%). "H-NMR (CDCl3, 500
MHz) 4 8.36 (d, J = 1.5 Hz, 1H), 8.03 (dd, J =9.0, 2.0 Hz, 1H), 7.92 (d, ] = 8.5 Hz,
1H), 7.50 (d, J = 3.5 Hz, 1H), 6.75 (d, J = 3.5 Hz, 1H), 3.94 (s, 3H), 3.21 - 3.18 (m,

25  2H), 0.84 — 0.80 (m, 2H), -0.06 (s, 9H). *C-NMR (CDCls, 125 MHz) § 167.3,
137.7, 1303, 128.3, 125.9, 125.5, 124.0, 112.8, 108.3, 52.2, 51.2, 10.1, -2.1. Mass
spec. 354.12 (MH)".



20 tri phenyl phosphine (129 g, 490 mmol) in nmethylene chloride (200 nlL) at
OCin a flanme-dried three-neck round bottomflask. After stirring at 0C
for 5 m ryotoaaodi2ee- water bath was renmoved and sodi um PCT/US03/16576
2-trinmethylsilyl ethanesul fonate (50 g, 245 mol) was added in portions
over 10 min. The resulting white suspensgpn was stirred at room
tenperature for 16 h, then it was filtered through a pad of celite. The 25
filtrate was concentrated to ca 50 nL, ethyl acetate/hexanes (1:3, 1000 ni)
and celite Sidflagdy prepaeedadded. The m xture was stirred at roomtenperature

for 15 mn and WO 03/ 104236 PCT/ US03/ 16576, -63_filtered thr h _a pad of
celite. Sol v%ﬂ%‘gnwké’%ﬂ@ﬁ%\?%t a?%‘%%?éﬂﬂdatzﬂg‘%&r 8’@@”\%@“%&8'@8 onto a
pre-wetted colum with silica gel ( souEg 1: 3 ethyl acet at e/ hexanes
as the eluent. Solvents were renpveg e title conpound was obtained
as a light tan liquid (41.9g, 859@b N used i medi ately, the final
product 5 should be stored under nitdogen in the freezer or refrigerator to
m nimze deconposition. 1H NWVR ( , 500 MHz) S 3.61-3.57 (m 2H),
1.32-1.27 (m 2H), 0.10 (s, 9H. %f

1- (2-Tri met hyl sil anyl - et hanesul f onyl ) ~gtH- i ndol e- 5-car boxylic acid et hyl
ester COREt OS NOS > S 10 / A gohution of 1Hindol e-5-carboxylic

acid et hyl ester (10.31g, 58.8 mmol) in _dinmethylformam de (50 nl) _ was
added dr opwi $ENMRACDJ3,2500i Milz) 8 &1l és@dmn&%y%rlifaef%@i.(é@gl( =B 438t ) in

di et hyl for ! (450 The, r t XL E a4 for 30
T ther & Do diroR br 2 B et R0 e P S s ¥ A’ (17
g, 88.2 mol Jo.dzngsdbmﬁ.t hychammeeoel,( 106 mazWvas16edd ed3si, oMy, 430.106266, t he
above mixture. After 2 h, sat. aqueous ammonium chloride (200 nlL) was
added, and tH25.01R¢ 2 &18 55Kt Ylak O -l t Mass bgac. 3TeIHMH)300 ). After
separation, the aqueous |ayer was extracted wth ethyl acetate (2 x 150
m.). The conbined organic |layers were washed with brine (3 x 150 nlL), and

dried over anbgpdr@msthylsilanyl-ethanesulfonyl)-1H-indol-5-yl]-methanol

N
Ny

0

10 ?<i
A solution of diisobutylaluminum hydride (82.9 mL, 1M in toluene, 82.9
mmol) was added slowly at 0°C to the solution of 1-(2-trimethylsilanyl-
ethanesulfonyl)-1H-indole-5-carboxylic acid ethyl ester (8.81g, 25.9 mmol) in
toluene (200mL). After it was stirred at 0°C for 45 min, the reaction was quenched
15 by the addition of methanol (26mL), pulverized sodium sulfate decahydrate (194 g)
and celite (26 mL). The mixture was warmed up to room temperature in 1h and
filtered through a pad of celite. Solvents were removed in vacuo to afford the title
compound as a very viscous liquid, which solidified upon cooling. A white solid
@OSgJOW%ymM)1HHWMR(CDC@500NE&)5187@LJ:&SHL1HL762
20 (s, 1H),7.44 (d,J =3.7 Hz, 1H), 7.35 (dd, J = 8.6, 1.5 Hz, 1H), 6.66 (d, J = 3.7 Hz,
1H), 4.79 (s, 2H), 3.18 — 3.14 (m, 2H), 1.73 (s, 1H), 0.85 — 0.82 (m, 2H), -0.06 (s,
9H). Mass spec. 312.14 (MH)".



20 sodium sul fate. Solvents were renoved in vacuo and the residue was
subjected to flash chromatography on silica gel using 1:1.5 nethyl ene

chl ori de/Wexaneg3as eluent to afford the title conpound 2€TAISMML4526 Sol i d
(15.8 g, 79%. 1H NWR (CDC13, 500 MH#z) S8.36 (d, J = 1.5 Hz, 1H), 8.03
(dd, J = 9.0, 2.0 Hz, 1H, 7.92 (d, J =.&.5 Hz, 1H), 7.50 (d, J = 3.5 Hz,
1H, 6.75 (d, J = 3.5 Hz, 111), 3.94 (s, 3H), 3.21 - 3.18 (m 25 2H), 0.84
- 0.80 (m 2H), -0.06 (s, 914). 13C NWR (CDC13, 125 MHz) S 167.3, 137.7,
130. 3, 128. 3[1-@7BidethyRHasyl-elipane@lfonyD-18/-imagol-yimethar®l . 2, 10.1, -2. 1.
Mass spec. 354.12 (IVH) +. WD 03/104236 PCT/ USO03/ 16576 -64- Simlarly
prepared: 1-(2-Trinmethylsilanyl-ethgfe nyl9H 1H i ndazol e- 5- car boxylic
acid ethyl ester CO2Et N'-Da O N § 1H NWR (CDC13, 500 MHz) 5 8 51
(s, 1H, 8.34 (s, 1H, 8.21 (dd, J%/8.9, 1.5 Hz, 5 1H), 8.12 (d, J = 9.2
Hz, 1H), 3.96 (s, 3H), 3.42 - 3.390¢ 2H), 0.86 - 0.82 (m 2H), -0.02 (s,
9H). 13C-NMR (CDC13, 125 MHz) S 166.4/ 143.1, 141.2, 130.1, 126.5, 125.0,
124.2, 112.9, 52.5, 51.3, 9.8, -2.1. ss spec. 355.13 (MH)+. [
1-(2-Trimet hyl silanyl - et hanesul fonyl)-AK-indol -5-yl]-nmethanol OH O N/

O-~S Si 10 /\ A solution of diisobutylalumnumhydride (82.9 nL, 1Min
tol uene, 82.9 mmA)soil/la@naxﬂde(d-tshmhyﬂ&]anylef(ﬂlamsmlfle% lilcbiﬁobf5 carboxylic

rot 2 e Sk e (GAAORBERANY B i SOy, 3R oS Yk BT ¢ ot P!
5 tetrahydrofuran (50 mL) was added at 0°C to a mixture of lithium borohydride

(3.68g, 169 mmol) in tetrahydrofuran (100 mL). The mixture was warmed up to
room temperature and stirred for 14h. It was cooled to 0°C and lithium borohydride
(3.5g) was added. The mixture was warmed up to room temperature and stirred for
14h. Tt was re-cooled to 0°C and sat. aqueous ammonium chloride (25 mL) was

10  added slowly. The resulted white éuspension was filtered through a pad of celite,
solvents were removed and the residue was subjected to flash chromatography using
ethyl acetate/hexanes (1:1.5) with 1% triethylamine to afford the title compound as a
white solid (3.8g, 72%). 'H-NMR (CD;0D, 500 MHz) § 8.41 (s, 1H), 8.04 (d,J =
8.5 Hz, 1H), 7.85 (s, 1H), 7.61 (dd, J = 8.5, 1.2 Hz, 1H), 4.76 (s, 2H), 3.49 — 3.46 (m,

15  2H),0.76 — 0.72 (m, 2H), -0.03 (s, 9H); >’C-NMR (CD;0D, 125 MHz) § 141.2,
140.9, 138.3, 129.2, 125.8, 119.6, 112.7, 63.8, 50.8, 9.9, -3.2. Mass spec. 313.12
(MH)".

1-(2-Trimethylsilanyl-ethanesulfonyl)-1H-indole-5-carbaldehyde

(o]
o
N
Y
0/
Si—
20 /N

A solution of [1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indol-5-yl]-methanol
(2.1g, 6.74 mmol) in methylene chloride (30 mL) was added at 0°C to a mixture of

activated manganese dioxide (22g, azeotropically dried with toluene (2x)) and



tol uene (200nmL). After it was stirred at OC for 45 mn, the reaction was
quenched 15 by the addition of nethanol (26nlL), pulverized sodium sulfate
decahydr awe 03408#3¢) and celite (26 nL). The m xture was RETAESA3/KE7¢ 0 room
tenperature in lh and filtered through a pad of celite. Solvents were
removed in vacuo to afford the title coreund as a very viscous |iquid,
whi ch solidified upon cooling. Avx/nite solid (8 08 g, 100% vyield). 1H NWR
(CDC13, 500 20 (s, 1H), 7.44 (d, J =
3.7 Hz, 1H), Mn;"z%ﬁe’(“aaﬁo{}&&(@ IBL) 111 %sqqszngnd Ieot%ﬂ flask. jihe rsachomzanxtu:cﬂ)

(s e Sy el b )
I

(2- gg i gets hybmoI/eahzszvae?@&rﬂ’ﬁnﬂﬂ@ﬁl@cohkﬂrduﬁd&i@wﬁe}ébﬂld (nes aoml 'l | OH N
N I A so ution
1-(2-tri et hWMi& ERFL99MEZYP 180015, 1HD, 8.A84% B, $0t &, Hox§.bitz, e1Hi),d7 &1 hyl

t tr I I 2 6
?Zt ?ghggfggur(gﬁlﬁg &ﬁ%r%g}ﬁﬂdfég% cgit IS II_% ﬁ{?n(%(ﬂ&ig of ???%In) rohydrl de
(3.68g, 169 mmﬂ()nlm)tetssahym@ﬁm -L00R, o). BELRMR KEHESE, Y85 ged up to

roomtenperature and stirred for It was cooled to OCand T7thium

bor ohydri de 1?3 5438 -hek3Zatid 87, ﬁ?ﬁeg ri12§t3uﬂé5 “habl e, 08141l .4,010:He201. Mass
terrperature §i EW) 14h. It was re-cooled to OC and sat. aqueous
anmoni um chI de (I()i was 10 added slowy. The resulted white

suspensi on was flltered through a pad of celite, solvents were renoved and
the resi ﬂ@ #a bj ected to flash chromatography using ethyl

acet at e/ hexa ereB?reI}Inth 1%triethylamine to afford the title conpound

?3 aJ ‘i’h' te Qﬂ? ﬂnﬁéﬂ@ﬂﬂg@g ?han%ﬁ%?@) 61%?320@ 892 eh¥d8 41, (?.H) 5“_21 72 04

(s, 2H), 349- 346(m
o N

N/

o//sz

Si—
/N

Mass spec. 311.10 (MH)*.

15 2—Benzyloxycarbonylamino~3-[1-(2-trimethylsilanyl-ethanesulfonyl)-1H—ind01-5-y1]—

acrylic acid methyl ester

Si—
/N

1,1,3,3-Tetramethylguanidine (0.68 mL., 5.43 mmol) was added at room
temperature to a solution of N-(benzyloxycarbonyl)-a-phophonoglycine trimethyl
20  ester (1.88g, 5.69 mmol) in tetrahydrofuran (40 mL). The mixture was stirred at

room temperature for 15 min and cooled to ~78°C, and a solution of 1-(2-



15 2H), 0.76 - 0.72 (m 2H), -0.03 (s, 9H);13C- NVR (CD3COD, 125 MHz) 8
141.2, 140.9, 138.3, 129.2, 125.8, 119.6, 112.7, 63.8, 50.8, 9.9, -3.2.

Mass specwO031304026 (IVH) + PCT/US03/16576
1- (2-Trimet hyl sil anyl - et hanesul fonyl ) - 1H i ndol e- 5- car bal dehyde 0 H OB N
I O'S Si 20 A solution of -67-

[1-(2-trinmethylsilanyl-ethanesul fonyl)-1Hindol-5-yl]-nmethanol (2.1g, 6.74
nmol ) in nethylene chloride (30 nL) was added at 0OC to a m xture of

activat ed nafgasdyisilandxgtepmesudfonyDatf&mndols s satbaldelydeed .64, 6H 7toingbrie ( 2x) )

and WO 03/10 16 . - l.ene_chloride. (70. m) in a 500 nL
round bottom%%?aglgggq%ggf%ac !W(?ﬁ a%g%%[sgﬁ?&émwag rgﬁlt’;r},%rgacgqo%@xg%%% m n and
filtered threuebd at PICThr Biehid Ben SAMEDTcSOVRY BmpERARY BHZH. NSold&HOwER af ford
the title conmpound as a white solid (1.8g, 80%. 1H NWMR (CDCl3, 500 MHz)

510.06 (s, 1Hymosdl vasyo and)the gesirine(vehs sobjectgd 0 flash chifymatpg@ph o didica ) =

8.6, 1.5 , IH . 7.5 d = 3,4 Hz | 6 d =.3.6 , 3.24
320 ( m§|z 2 m%?ge%leﬁ‘yéﬁnﬁfﬁ](’ﬂﬁde@ﬁﬁf}ne%ﬁ%) (Vétﬁajgﬁ%‘?dﬂié@ws F%&ﬁéﬁ) 125
Miz) S 191. 9ffolBiheitlet3dpdund &la 92:8 128 nxtute BleBrmindd bl intbdafioR of 108. 4,

51.4, 10.2, -2.1. Mass spec. 310.12 ( +. 10 Simlarly prepared:
1- (2- Tr i met hH@iO s {or Zeispmaeal 3. FOpm,) and i ispenay of 26 5ppmharFordheiéhsaeer: 0 \ H

NON O g NMR (CDsCN, 500 MHz) 5 7.96 (s, 1H), 7.91 (d, T = 8.5 Hz, 1H), 7.66 (d, J = 8.5
Hz, 1H), 7.56 (d, J = 3.7 Hz, 1H), 7.51 (s, 1H), 7.43 - 7.35 (m, 5H), 7.67 (d,J = 3.7
10 Hz, 1H), 5.16 (s, 2H), 3.79 (s, 3H), 3.42 — 3.38 (m, 2H), 0.87 — 0.83 (m, 2H), -0.04
(s, 9H). Mass spec. 515.20 (MH)™.

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

Si—
JAR

Flash chromatography on silica gel using methylene chloride containing 1%
triethylamine as eluent afforded the title compound as a 95:5 Z/E mixture
(determined by the integration of -CH=C(CO,Me)(NHCBz), 3.72g, 92%). For the Z

20 isomer: "H-NMR (CDsCN, 500 MHz) & 8.39 (s, 1H), 8.12 (s, 1H), 8.03 (d, ] = 8.8
Hz, 1H), 7.84 (dd, J = 8.8, 1.2 Hz, 1H), 7.51 (s, 1H), 7.43 — 7.35 (m, 5H), 5.14 (s,
2H), 3.81 (s, 3H), 3.51 — 3.47 (m, 2H), 0.83 — 0.79 (m, 2H), -0.02 (s, 9H). Mass
spec. 516.18 (MH)".



Si' Mss spec. 311.10 (NM+. 15

2- Benzyl oxycar bonyl am no- 3-[ 1- (2-tri met hyl si | anyl - et hanesul f onyl ) - 1H i ndol -
5-yl]- acwglodaogesesé d nmethyl ester OH 3CON ~r (E 3 Si' PCT/US03/16576

1,1, 3,3-Tetranet hyl guanidine (0.68 nL, 5.43 nmol) was added at room
tenperature to a solution of N (benzyl oxyg8ar bonyl ) - a- phophonogl yci ne
trimethyl 20 ester (1.88g, 5.69 mml) in tetrahydrofuran (40 nmi). The

m xture was stirred at roomtenperature for 15 mn and cooled to -78C, and
a solution of(+)t2(ﬁgmm3}ﬁ¥ irreghHgimybednesifenyl)-4#-indol-5-yl]-propionic acid
trimethylsil qﬁn letS hanesul fonyl) - 1Hi ndol e- 5- car bal dehyde (1.6g, 5.17 mmol)
in tetrahydro ?15 m.) was added sl owy. The resulti ng reaction

m xture was stlrred at -78C for 2h ang then roomtenperature in
3h. Solvents were renoved in vacuo anf : |d as subjected to flash
chromat ography on silica 5 gel [ de/ hexanes (1:1.5)
with 1%triethylamne as eluent to e t|tIe compound as a 92:8 Z/ E
m xture (determ ned by integrati COZCH3, for Z isomer at 3.79 ppm
and E isoner at 3.65 ppm). For t\e somer: 1H NVR (CD3CN, 500 MHz) 6
7.96 (s, 1H), 7.91 (d, J = 8.5947, , 7.66 (d, J = 8.5 Hz, lH), 7.56 (d,
J =3.7 Hz, 1H), 7.51 (s, 1H),o P43 - 7.35 (m 5H), 7.67 (d, J = 3.7 10 Hz,
1H), 5.16 (s, 2H), 3.79 (s, 3H), B3.42 - 3.38 (m 2H), 0.87 - 0.83 (m 2H)
-0.04 (s, 9H). Mass spec. 515.2 sQM—I)+. Simlarly prepared:

2- Benzyl oxycar bonyl am no- 3- /\

1-(2-trimethylsilanyl -ethanesul fonyl)-1Hindazol -5- 15 yl]-acrylic acid

met hyl ester O H TNYdXlame dried 500 mL of round bottom flask was added 2-

5  benzyloxycarbonylamino-3-[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indol-5-y1]-
acrylic acid methyl ester (2.24h, 4.36 mmol), methanol (100 mL) and 10% palladium

on charcoal (0.52g). The mixture was degassed and purged with hydrogen five times.
It was stirred at room temperature for 1h and filtered through a pad of celite.
Solvents were removed and the residue was subjected to flash chromatography using

10 ethyl acetate/hexanes (1:1 and 2:1) containing 1% triethylamine to afford the tile
compound as a colorless viscous liquid (1.27g, 76%), which solidified upon cooling.
"H-NMR (CDsCN, 500 MHz) §7.82 (d, J = 8.2 Hz, 1H), 7.51 - 7.49 (m, 2H), 7.22
(dd, J=8.6,1.5 Hz, 1H), 6.72 (d, J = 3.7 Hz, 1H), 3.70 (dd, J = 7.3, 6.1 Hz, 1H), 3.65
(s, 3H), 3.38 — 3.34 (m, 2H), 3.08 (dd, J = 13.4, 5.8 Hz, 1H), 2.95 (dd, T =13.4,7.3

15 Hz, 1H), 0.82-0.79 (m, 2H), -0.05 (s, 9H). *C-NMR (CDCL, 125 MHz) § 176.0,
134.4, 1334, 131.1, 127.9, 126 .4, 122.4, 113.1, 107.7, 56.6, 51.7, 50.8, 41.3, 10.1, -
2.7. Mass spec. 383.16 (MH)".

Similarly prepared:
20 (#)-2-Amino-3-[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indazol-5-yl]-propionic

acid methyl ester



H3CO O N OS N Gs' Si- Flash chromatography on silica gel using nethylene
chloride containing 1% triethylam ne as eluent afforded the title conpound
as a 95: 5wa/oB/1m23¢ ure (determ ned by the integration of PCT/US03/16576

- CH=C( CO2Me) (NHCBz), 3.72g, 92% . For the Z 20 isoner: 1H NVR (CD3CN, 500
MHz) S 8.39 (s, 1H), 8.12 (s, 1H), 8.03 (¢¥- J = 8.8 Hz, 1H), 7.84 (dd, J =
8.8, 1.2 Hz, 1H), 7.51 (s, 1H), 7.43 - 7.35 (m 5H), 514 (s, 2H, 3.81
(s, 3H, 3.51 - 3.47 (m 2H), 0.83 - 0.79 (m 2H), -0.02 (s, 9H). Mass
spec. 516.18 (M) +. WO 03/104236 PCT/ Up03/,16576
()-2-Am no-3-[1-(2-trinethylsilanyl-et] ul Hony H- i ndol - 5-yl ] - pr opi oni
c acid nethyl ester OH NYO H3&BC > S¥O~r Si- To a flane
dried 500 mL of round bottom flask was added 2 5

benzyl oxycar bonyl am no- 3-[ 1- ( 2- {{i | si | anyl - et hanesul fonyl ) - 1Hi ndol - 5-
yl]1- acrylic acid nmethyl ester (%-24 4.36 mmol ), nethanol (100 nli) and
10% pal | adi um on char coal (0.\9»?@). The m xture was degassed and purged
with hydrogen five times. It @W@s\ stirred at roomtenperature for 1h and
filtered through a pad of celite.

"H-NMR (CD;CN, 500 MHz) § 8.34 (s, 1H), 7.98 (d, J = 8.6 Hz, 1H), 7.69 (s, 1H),
7.46 (dd, J = 8.6, 1.5 Hz, 1H), 3.71 (dd, J = 7.3, 5.8 Hz, 1H), 3.65 (s, 3H), 3.48 — 3.44
(m, 2H), 3.12 (dd, J = 13.7, 5.8 Hz, 1H), 2.97 (dd, J = 13.7, 7.6 Hz, 1H), 0.83 — 0.79

5  (m, 2H), -0.02 (s, 9H). *C-NMR (CDCls, 125 MHz) § 175.9, 141.1, 140.5, 134.6,
131.5, 126.0, 122.2, 112.7, 56.4, 51.8, 51.1, 40.9, 9.8, -2.6. Mass spec. 384.15
(MH)".

(R)-2-Benzyloxycarbonylamino-3-[ 1-(2-trimethylsilanyl-ethanesulfonyl)-1 H-indazol-
10 5-yl]-propionic acid methyl ester '

N=
N
Oy
O ~Z 0
Ssi > N
! OCH
7N >:o 3
(o)

In a glove bag that was subjected to 3 vacuum/nitrogen purge cycles, an
AIRFREE® (Schlenk) reaction flask equipped with stir bar was charged with (-)-1,2-
bis((2R,5R)-2,5-diethylphospholano)benzene(cyclooctadiene) rhodium (I)

15  trifluoromethylsulfonate (123 mg, 0.17 mmol, 5 mol%), sealed with a rubber septum,
and removed from the glove bag. The 2-benzyloxycarbonylamino-3-[1-(2-
trimethylsilanyl-ethanesulfonyl)-1H-indazol-5-yl}-acrylic acid methyl ester (1.75 g,
3.40 mmol) was weighed into a second AIRFREE® (Schlenk) reaction flask equipped

with stir bar and sealed with a rubber septum. After 3 vacuum/nitrogen purge cycles,



Sol vents were renoved and the residue was subjected to flash chromatography
using 10 ethyl acetate/ hexanes (1:1 and 2:1) containing 1%triethylam ne
to affordwoha/1vi2be conpound as a col orl ess viscous |iqui @CTAISBY 576469 ,

whi ch solidified upon cooling. 1H NWR (CD3CN, 500 MHz) 6 7.82 (d, J = 8.2
Hz, 1H), 7.51- 7.49 (m 2H), 7.22 (dd,.79-= 8.6, 1.5 Hz, 1H), 6.72 (d, J =
3.7 Hz, 1H), 3.70 (dd, J =7.3, 6.1 Hz, 1H), 3.65 (s, 3H), 3.38 - 3.34 (m
2H) , 308(dd J = 13.4, 5.8 Hz, 1H), 295(dd J = 13.4, 7.3 15 Hz, 1H),
0.82 - 0.79 i{ wps @kolvedin@Bnigsure QMnhyﬂmsmmm«r@D@ﬁ&nLj)%dMydreumG 0,

413 10,1, metailone gadde s ey SOTpty petdcony Rt ot sty >0 ©

()-2-Amno-3 Jgir(gwitﬁh BiY ki ak By + Bt DasemWolhrivy dheixtuidaaobgdn yl | - propi o
nic acid nmethyl ‘ester 03/ 104236 PCT/ US03/16576 -69 OHH3COY O\ O

N, NOBl O SubJeCteﬂ\tO 3 YREUUNHNLORSITRETES GYCRA-z) hesdadydupapino agigl solytiggwayy
J

73,6 vy niiged g BROARFRATS (G f1ent) oyl peicipffime gy 1T,

5.8 Hz, 1H),cadn@4. fiiGeaction rﬁ{)’(tu%e wﬁs @uﬁ‘@ctecﬂﬂd)S v&uBd/hyrOzefpbed ¢9cledH) , - 0. 02
. 9H). 13C- NWR (CDCL3, 125 NHz) 5.9, 141.1, 140.B, 134.6, 131.5,

(s
(126) 0, 122. mefmgzpanngeleﬂasmo satralofilydme@ (baglogn). - ite 16\1&3@6 &96tion 384 15
ME) (R)-2-Benzyl oxycarhb
ﬁ trinet H&}P@Pé{v Ipplégteﬁé‘?/%é]s V?%‘H)%Y I§ltrf%fn pge gyclesyghe. So} Y 3hi oni ¢ aci d

thyl est erevapd¥ated-anilthe residue was subjected to column chromatography (gradient 1:4

10  ethyl acetate/hexanes to 1:2 ethyl acetate/hexanes) to give 1.5 g (85%) of the title
compound as a white solid with 98.4% ee as determined by HPLC analysis using a
Chirocel OD column with 80% hexane/20% ethanol as eluent (retention times: 13.9
min for title compound and 11.2 min for S-enantiomer). '"H-.NMR (CDC13, 300
MHz) 6 8.17 (s, 1H), 7.98 (d, J = 8.8 Hz, 1H), 7.47 (s, 1H), 7.35-7.25 (m, 6H), 5.29-

15 5.24 (m, 1H), 5.08 (dd, J = 19.0, 12.1 Hz, 2H), 4.73-4.67 (m, 1H), 3.73 (s, 3H), 3.38-
3.32 (m, 2H), 3.29 (dd, ] = 14.2, 5.6 Hz, 1H), 3.19 (dd, J = 13.9, 5.6 Hz, 1H), 0.91-
0.85 (m, 2H), -0.02 (s, 9H). Mass spec.: 518 (MH)".

(R)-2-Amino-3-[1-(2-trimethylsilanyl-ethanesulfonyl)- 1 H-indazol-5-yl]-propionic
20  acid methyl ester ‘
N=

l

o/
\/__/0

o)

\\\\

HoN OCH;
A mixture of (R)—Z—Benzyloxycarbonylamino-3—[1-(2—trimethylsilanyl-
ethanesulfonyl)-1H-indazol-5-yl]-propionic acid methyl ester (1.24 g, 2.40 mmol)
and 10% palladium on carbon (124 mg) in methanol (50 mL) was agitated for 2 h
25  under 50 psi hydrogen using a Parr hydrogenator. The reaction mixture was purged

with 3 vacuum/nitrogen purge cycles. The reaction mixture was then filtered through
a pad of celite and the pad was rinsed with several portions of methanol. The
methanol filtrate was evaporated to give 879 mg (96%) of the title compound as a

sticky gum. 'H-NMR (CDCls, 300 MHz) & 8.21 (s, 1H), 8.02 (d, T = 8.8 Hz, 1H),



S~ OOSINHNOCH3 > OO In a glove bag that was subjected to 3
vacuuni ni trogen purge cycles, an AIRFREE(r) (Schlenk) reaction flask

equi pped wiptod/184286¢ bar was charged with (-)-1, 2- PCT/US03/16576

bi s( (2R, 5R) - 2, 5-di et hyl phosphol ano) benzene(cycl ooct adi ene) rhodium (1) 15
trifluoronethyl sulfonate (123 ng, 0.17 nHHl-, 5 nol %, sealed with a rubber
septum and renoved fromthe gI ove bag. The

2-b |
tri rergtzﬁyf))s(?/f%%()g !ﬁg]fe%&ﬂdfgnﬁ g He {5 3725 %5]333?03%(mc2ﬂbﬁ@1r@dﬂﬁ ester

(1.75 g, 3. gnzo| 1 S
reaction fl agi% eqw%ﬁ\é\%%) ?\A@Fgagg[l rrl] gfﬁg dﬁﬁ%sﬁ&akpé’bg ?g’?pﬁ)l]m
After 3 vacud‘ﬁﬁsmspc@gﬁ#@ﬂm{ﬁe cycles, WO 03/ 104236 PCT/ US03/ 16576 -70 it
was dissolved in a m xture of anhydrous met hanol (75 nlL) and anhydrous

met hyl ene chloride (15 nL). Both sol vents were deoxygenated prior to
addition by sparging with nitrogen for at least 1 h. Once in solution, the
m xture was gdlethyl 2u[B}teintetity]dianl-sthanesuiforyl 2 andfoleg® capaldeiyde The
dehydroam no acid solution was 5 introduced into the Al RFREE(r)

(Schl enk).reaction flask containing the catal yst J,a cannul a. The reaction
m xture was subjected to 5 vacuunl hyragen pugge el es before openi ng the
flask to 1 atm of hydrogen (bal \er u h, the reaction mxture
was purged with 3 vacuum nitrog «<y¥ds . The solvent was

evaporated and the residue was subjected to c®l umm chromat ography (gradi ent
1:4 10 ethyl acetate/hexanes to 172 ethyl acetat e/ hexanes) to give 1.5 g
(85% of the titlé‘ozcsmpﬁishﬂl csfsmnemgntrﬁamé b-chlwh hb@ﬁ@é%mnﬁ‘ﬁol)jﬁiterm ned

by HPLC anal yS| S u&ng &h ocel OD colum with 80% hexane/ 20% et hanol as
el uent (r et erqURACHS Gheerider @Hﬂrhwwaéﬂecmeﬂeﬂ%wéﬂﬁanamﬁmm@ -'ﬁrfsqu/br

S- t
5, onant | onet Kol PEE 394308 of M el By ey ot 2.8
=19.0, 1201 K&.602HS. 1m@- nsaezlu(vm Tmamxtaragamuywmah&&og@e&zs o 2H),

3.29 (dd, J = 14 3.19 J =13.9, 5.6 Hz, 1H), 0.91-
0. 85 Em oH) Vs 611%%3(? fo St1§|g|j roo%éeglpgﬁé%re ons%h (ks solution was concentrl_'cil)ted toa

minimum amount of methylene chloride and then subjected to flash column

chromatography on silica gel (1:4 ethyl acetate/hexanes) to give 4.7 g (77%) of the
product as a pale yellow solid. 'H.NMR (CDCl3, 300 MHz) 4 9.98 (s, 1H), 8.77 (s,

15 1H), 8.09 (s, 1H), 7.64 (s, 1H), 3.64-3.58 (m, 2H), 2.65 (s, 3H), 0.88-0.82 (m, 2H),
0.01 (s, 9H).

2-Benzyloxycarbonylamino-3-[7-methyl-2-(2-trimethylsilanyl-ethanesulfonyl)-2 H-

indazol-5-yl]-acrylic acid methyl ester

. —N"X OCH3
N= N

HN O
reO)
20 0

To a solution of N-(benzyloxycarbonyl)-o-phosphonoglycine trimethyl ester
(4.93 g, 14.9 mmol, 1.1 equiv) in anhydrous tetrahydrofuran (75 mL) was added

tetramethylguanidine (1.78 mL, 1.05 equiv). The mixture was stirred at room



(R -2-Amno-3-[ 1-(2-trinmethylsilanyl-ethanesul fonyl)-1Hindazol -5-yl]
-propionic 20 acid nethyl ester Nb-"I N O'S~ 0 /SIN HZN OCH3 A m xture of
(R) - 2- BerwgloanyLaé bonyl am no- 3-[ 1- (2-tri net hyl sil anyl - PCT/US03/16576

et hanesul fonyl ) - 1Hi ndazol -5-yl ] -propionic acid nethyl ester (1.24 g, 2.40
mmol) and 10% pal | adi um on carbon (124 g} in nethanol (50 nlL) was
agitated for 2 h 25 under 50 psi hydrogen using a Parr hydrogenator. The
reaction m xture was purged wth 3 vacuun nitrogen purge cycles. The
reaction mi xttgmeerabse umnﬁmgeef@wmmamb\has themeebled tocdBPIE eAétndstnhagﬁrad was

Cvapor at ed t ogTPt gD Ch Sp5p obF B - ey ﬁ%@?ﬁx@?a@%&%ﬁf koG g
1H NWR (CDC13yq a%gﬁ-%grbal%el?%d%]m Qérgah}rgi)oﬁir%s : 3 W(st addd8 Tgﬁéée%‘zﬁ)m 1), 3.72

03/ 104236 PCT/ US03/ 16576 d, J =
(s, 3H), 3.38n313waspll@whd toxl@ty(watm td roomi8nerafird ovdrnight)AlttdugB tfedd, J =

13.9, 7.9_.Hz 0.91- 0. 85 . -0.02 9 384 (MVH) +
5 7- Met hyP- 2%’“2“9??%‘&11%?%87({5}3 S‘i‘t%ﬁé*’é&ﬂ&fi(ﬁ%sl %f%gﬁi‘&f?p Sl dehyde

-SiIN H -~ dHsobivild $h efflyl SERtate SUPRAMSE W%hquzm@iﬁﬁ&ydla ”@'ﬁ'@ iR 18pRAYyde
(3.0 g, 18.7 mmol) in nethylene chloride (150 was a de triethylam ne

(7.83 nL, 56. S@pwedslr@qlmvvl) magugsiunedl fabe; dﬁeoqmnsl@vamuanedoﬁla@m colenn

cauiv) - The i tiRByRRRY oS Heidh bl entontS sl it il s w0 ¢ e

room t enper atwhig d1&s fddinh ' HINQRS@IDEL S0OWABLZE & BABNE F @1)ed.62 Qs aH) .58 mum
anount of nethyl ene chloride and then subjected to flash col'um

chr omat odPaphy2%m.sithi 643 ded, 1HD: 11@{shPH).&c8 Gt BAhSxBrd 83 (mo2ld), 2147 ¢

”g?@f the y SHIE gb'@sssa(smazfﬂab%ﬂ IokBWaERL Liksc.. K50 MRk COC13, 300 MHz) b

(R)-2-Benzyloxycarbonylamino-3-[7-methyl-2-(2-trimethylsilanyl-ethanesulfonyl)-
- 2H-indazol-5-yl]-propionic acid methyl ester

15 OMe

In a glove bag that was subjected to 3 vacuum/nitrogen purge cycles, an

AIRFREE® (Schlenk) reaction flask equipped with stir bar was charged with (-)-1,2-
bis((2R,5R)-2,5-diethylphospholano)benzene(cyclooctadiene) rhodium ()
trifluoromethylsulfonate (259 mg, 0.36 mmol, 9 mol-%), sealed with a rubber

20  septum, and removed from the glove bag. The 2-benzyloxycarbonylamino-3-[7-
methyl-2-(2-trimethylsilanyl-ethanesulfonyl)-2 H-indazol-5-yl]-acrylic acid methyl
ester (2.03 g, 3.83 mmol) was weighed into a second AIRFREE® (Schlenk) reaction
flask equipped with stir bar and sealed with a rubber septum. After 3
vacuum/nitrogen purge cycles, it was dissolved in anhydrous methanol (80 mL,

25  deoxygenated prior to addition by sparging with nitrogen for at least 1 h). Once in

solution, it was again subjected to 3 vacuum/nitrogen purge cycles. The



15 1H), 8.09 (s, 1H), 7.64 (s, 1H), 3.64-3.58 (m 2H), 2.65 (s, 3H),
0.88-0.82 (m 2H), 0.01 (s, 9H.

2- Benzyl owgaanbasy| am no- 3-[ 7- met hyl - 2- (2-t ri met hyl si | anyPCatusanesas f onyl ) -
2H indazol -5-yl]-acrylic acid nethyl ester 0 SN~ 1\ \ OCH3 ON H\~-O _
20 0\ To a solution of N (benzyl oxycarbamgyl)-a-phosphonogl yci ne tri net hyl
ester (4.93 g, 14.9 mol, 1.1 equiv) in anhydrous tetrahydrofuran (75 nl)
was added tetranethylguanidine (1.78 nL, 1.05 equiv). The m xture was
stirred at raishydBoLouDRdutRETWAISOBLLEST§ia capBulndoper ATRFRERM®ehlenk) r ogen
for 5 mn and was n coaled to -78C._After stirring for 5. mp at -78C,
a sol ution ofreaf’tlﬁ’%hffglf C‘}Lnt‘(l?mﬁrtf“’rr%attﬂwts’rﬁ%m?t“é’tW‘é@g’\' "Q‘H;-g

i ndazol e- 5- cainbalndBadeed ﬁuvagefcpawfeﬁewg@ﬁin%% ﬁltskt%%aﬁ&qﬁgf hylifSeehg@ct i on
m xture was allowed to slowly Wwarmto r enper ature overni ght.” Al't hough
the 5 reacti @tm)vaéftcrrﬂ:@hpltm Eacttdnsnscalmews pmdw&pbwmuvmﬂfhgerrmgd:tu ng

id d th f d.
e o canse cHURs AssonelnHritiandifitl AERE iR sibifcted it f | £ 3Lq
and evapor at %ﬁronﬁt@érﬁpl@yodgﬂiﬂientqm QR RBtaRMBkahds 16 161 B @@@t@t&éﬂ@yweﬁ
gave 2.66 g (37 %9 of the product as white glass foam VR (CDC13 300

MHz) 8 8.48 (@ve 144)g (673%326(%99 3%) of the gige tompowsl 58 Wiith solzzs1 B-NNR

5.10 (s, 2H) 5 o 83 (m
oH), 0.02 (s.C 3 3hfaeil) e%if’?%é?)?fié@ 5{2‘12)7 15" iﬁ@? 8% élz;%@og nl Fo- 3-
[ 7- met hyl - 2- (82rH!z|1E)tlsxds%ghagrwhsethﬁnmuhﬁpmyéﬁcdd2ri=l1ecbasqlﬁz5-1ﬁ)]3w,@spl oni c
acid net h%l est er

3H), 3.57 =3.51 (m, 2H), 3.16 (dd, J = 14.0, 5.9 Hz, 1H). 3.06 (dd, J = 13.9, 6.6 Hz,

1H), 2.55 (s, 3H), 0.89-0.83 (m, 2H), 0.01 (s, 9H). *C-NMR (CDCls, 75 MHz) &

172.0,155.7, 151.7, 136.2, 132.2, 129.8, 129.5, 128.6, 128.4, 128.2, 125.1, 121.1,

118.1,67.1, 54.7, 52.5, 51.1, 38.6, 17.1, 9.7, -2.0. Mass spec.: 532 (MH)*.

15  (R)-2-Amino-3-[7-methyl-2-(2-trimethylsilanyl-ethanesulfonyl)-2 H-indazol-5-yl]-

propionic acid methyl ester

o
11
RS
//Si N= %, OMe
HoN O

2-Benzyloxycarbonylamino-3-[7-methyl-2-(2-trimethylsilanyl-

ethanesulfonyl)-2H-indazol-5-yl}-propionic acid methyl ester, (1.35 g, 2.54 mmol)

20  and 10% palladium on carbon (135 mg) in methanol (40 mL) were agitated for 3.0 h
under 55 psi hydrogen using a Parr apparatus. The reaction mixture was purged with
3 vacuum/nitrogen purge cycles. The reaction mixture was then filtered through a
pad of celite and the pad was rinsed with several portions of methanol. The
methanol filtrate was evaporated to give the title compound (1.01 g, quantitative

25  yield) as a sticky gum. "H-.NMR (CDCls, 300 MHz) 6 8.45 (s, 1H), 7.29 (s, 1H),
6.97 (s, 1H), 3.79-3.73 (m, 1H), 3.73 (s, 3H), 3.56-3.50 (m, 2H), 5.12 (dd, J = 13.5,
5.12 Hz, 1H), 4.85 (dd, J = 13.5, 8.1 Hz, 1H), 2.58 (s, 3H), 0.87-0.81 (m, 2H), 0.01



15 Me In a glove bag that was subjected to 3 vacuuni nitrogen purge cycles,
an AIRFREE(r) (Schlenk) reaction flask equipped with stir bar was charged
with (-)-wo3/1bi23¢ ( 2R, 5R) - 2, 5- di et hyl phosphol ano) benzene( ®galuso¥1@&dé ene)
rhodium (1) trifluoronethylsulfonate (259 ng, 0.36 mMmmvl, 9 nol-%, sealed
with a rubber 20 septum and renoved framthe gl ove bag. The

2- benzyl oxycar bonyl am no- 3-[ 7-

met hyl - 2- (2-tri net hyl si |l anyl - et hanesul fonyl ) - 2H i ndazol -5-yl]-acrylic acid
met hyl  est efs, OF).03CMB. €D @igs) Mitkas SUes Ghisll.8,nit33.7a 1828 0H29.AAIREREE( 1 )
(Schl enk) reaction _flas uLpped with stir_bar _and se i.h a rubber
septum Afted?B3 vla]&ﬁjéisr{éggg%ﬁ?’pﬂr‘be”cly ISesztB M%%Peﬁr g’gg%\\/% in anhydr ous
met hanol (80 nlL, 25 deoxygenated prior to addition by sparging with
nitrogen for at least 1 h). Once in solution, it was again subjected to 3
vacuum ni trogen purge cycl es. The WO 03/104236 PCT/ US03/16576 -73

dehydr oam no aci ) &t IBI(BEE(r)

( Schl enk) é@o% f7 M)elftwl con etﬁ ?1%%1 $g§e§¥g?nyﬁ?aﬁ%h§a%0238?f%ﬁ m Xt ure was
purged wifh Exo—\lalcdihydxhylﬂqgmazqdm BroDepip¢raindéfcartongljemiing} -propidnias kcitio a
bal | oon  of hydrogen (1 atm. After 2.5 h, the reaction m xture was purged
wth 3 vacuuﬁ?emygf‘" Yen purge 5 cycles. The sol vent was evaporated and the

resi due was subjected to colum chronat ography (gradient 1:4 ethyl
acet at e/ hexanes to 1:2 ethyl at e/ hexanes) to give 1.4 g (68% ee

99.2% of the title conpound & white solid. 1H (CDC13, 300 MHz) S
8.43 (s, 1H), 7.34 (s, 5H), 7. 1H), 6.87 (s H) 5.24 (d, J = 8.1
Hz, 1H), 5.08 (dd, J = 18.3, H 2H), 4.67 , = 13.9, 6.2 Hz, 1H),

3.73 (s, 10 3H), 3.57 -3.51 (
3.06 (dd, J = 13.9, 6.6 Hz, :
(s, 9H. 13C NWR (CDC13, 75 MHz) 1r2.0,
129.8, 129.5, 128.6, 128.4, 128.2, —1i85.1,
51.1, 38.6, 17.1, 9.7, -2.0. Mass speb~NHD3
(R) -2- Ami no- 3-[ 7- et hyl - 2- ( 2- trlnethylijZa

3.16 (dd, s 140 5.9 Hz, 1H).
3H) N-gf 80, 83 (m 211), 0.01
ZJ 151.7, 136.2, 132.2,
118.1, 67.1, 54.7, 52.5,

MH) +. 15

| - et hanesul fonyl ) - 2H-i ndazol - 5-

yl]- propionic acid nethyl ester O 1}
OCH,4

A mixture of Z—amjno-3—[7-inethyl—2—(2—trimethylsilanyl-ethanesulfonyl)—2H—

indazol-5-yl]-propionic acid methyl ester (500 mg, 1.26 mmol), N,N-

10  diisopropylethylamine (0.66 mL, 3.77 mmol) and disuccinimidylcarbonate (322 mg,
1.26 mmol) were stirred together in methylene chloride (20 mL) for 30 minutes at
room temperature. Then, 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one (444
mg, 1.35 mmol) was added and the reaction mixture was allowed to stir overnight at
room temperature. The solvent was evaporated and the residue was subjected to flash

15  column chromatography (1:4 acetone/ethyl acetate) to give 490 mg (60 % yield) of
the title compound as a white solid. 'H.NMR (CDCl3, 300 MHz) 6 8.47 (s, 1H), 7.23
(s, 1H), 7.19-7.14 (m, 1H), 7.04 (d, J = 7.3 Hz, 1H), 6.97-6.93 (m, 2H), 6.77 (s, 1H),
6.65 (d,J =17.7 Hz, 1H), 4.99 (d, J = 7.3 Hz, 1H), 4.81 (dd, J = 13.5, 6.2 Hz, 1H),
4.58-4.46 (m, 1H), 4.27 (s, 2H), 4.10-3.98 (m, 2H), 3.73 (s, 2H), 3.57-3.51 (m, 2H),

20  3.14-3.11 (m, 2H), 2.95-2.83 (m, 2H), 2.58 (s, 3H), 1.77-1.65 (m, 4H), 0.92-0.84 (m,
2H), -0.01 (s, 9H). Mass spec.: 655 (MH)".

Similarly prepared:



--Si 1\1 ONOw H2N O

2- Benzyl oxycar bonyl am no- 3-[ 7-net hyl - 2- (2-tri met hyl si | anyl

et hanesul Worml1)422¢+ i ndazol - 5-yl ] - propi oni ¢ acid et hyl estemusf1/163% g, 2.54
mol) 20 and 10% pal | adi um on carbon (135 ng) in nethanol (40 nmL) were
agitated for 3.0 h wunder 55 psi hydrogef/Susing a Parr apparatus. The
reacti on m xture was purged with 3 vacuum nitrogen purge cycles. The

[ heed v th SHEEFHRE b f@ﬁrwgﬁtwhr Sl e n et - sabam ik en B
evapor ated t g1 vrﬁnéﬂggcilhﬁyllfét&%%ﬁféﬂgl)(lh Pn]d ﬁji%%blfhgé éc{c?m%m Lgld) as a

sticky gum 8. 45 697(
1H), 379373(m 1H) 3.73 (s, 3H) 356350 m 2H), 5.12 (dd, J =

13.5, 5.12 Hz, 1H), 4.85 (dd, J = 13.5, 8.1 258(s 3H),
0.87-0.81 (m 2H), 0.01 WD 03/104236 PCT/ USOS??QE%’M (s, 9H). 13C NMR
(CDC13, 75 MHz) S 175.5, 151.8, 183.7, 1 297 452125. 0, 121.3, 117.9,
55.5, 52.1, 51.1, 41.4, 17.1, 9.8 1 NVass spec.: 398 (M)

(R -3-[7-Met hyl -2-(2- trln'ethy'l3§p anl-éfha esulfonyl) 2H-|ndazol-5-yl]-2-{
[4-(2 5 oxo-1, 4-di hydro-2H qui nazol \n-® yl ) - pi peri di ne-1-carbonyl ] -am no
}-propionic acid met hyl ester HN O NN S\O ON/j--NH OQOCH3 A

m xture of 2-am no-3-[7-nethyl-2-(2-1 | si |l anyl - et hanesul f onyl ) - 2H

i ndazol -5-yl]-propionic acid nethyl e N(500 ng, 1.26 nmol), N, N 10

di i sopropyl ethylam ne (0.66 nlL, 3.77 mol §/@nd di succi ni m dyl car bonate (322

ng, 1.26 mmol) were stirred togetﬁ@/\ﬂ/mﬁhyl ene chloride (20 nL) for 30
m nut es at

'H-NMR (CD;0D, 500 MHz) 6 7.85 (d, J = 8.2 Hz, 1H), 7.55 (s, 1H), 7.51 (d, T = 3.7
5 Hz, 1H), 7.27 (dd, J = 8.6, 15Hz 1H), 7.16 (t, J=7.6 Hz, 1H), 7.10 (d, J = 7.6
‘ Hz,1H), 6.95 (t, J = 7.6 Hz, 1H)679(dJ 8.0 Hz, 1H), 6.73 (d, J = 3.7 Hz, 1H),
4.44 — 4.38 (m, 1H), 4.26 (s, 2H), 4.13 — 4.08 (m, 2H), 3.73 (s, 3H), 3.34 — 3.29 (m,
4H), 3.13 (dd, J = 13.5, 9.4 Hz, 1H), 2.89 — 2.79 (m, 2H), 1.76 ~1.70 (m, 1H), 1.63 —
1.59 (m, 3H), 0.76 — 0.72 (m, 2H), -0.07 (s, 9H); Mass spec.: 640.40 (MH)".
10 ,
(R)-2-{[4~(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1 -carbonyl]-amino }-3-
[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indazol-5-yl]-propionic acid methyl ester

o)
[ OOCH3
N\
N N

A solution of (R)-2-Amino-3-[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-
15 indazol-5-yl]-propionic acid methyl ester (764 mg, 1.99 mmol), N,N-
diisopropylethylamine (1.10 mL, 5.97 mmol) and disuccinimidylcarbonate (509 mg,
1.99 mmol) in methylene chloride (20 mL) was stirred for 40 min at room

temperature. Then, 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one (70% pure,



room tenperature. Then, 3-piperidin-4-yl-3,4-dihydro-|H quinazolin-2-one
(444 ng, 1.35 mol) was added and the reaction m xture was allowed to stir
over ni ghtweto3/104266n t enper at ure. The sol vent was evapor at e®Cansos/hes76 esi due
was subjected to flash 15 col umm chronmat ography (1:4 acetone/ ethyl acetate)
to give 490 ng (60 %yield) of the titlps-conpound as a white solid. 1H NWR
(CDC13, 300 MHz) 6 8.47 (s, 1H), 7.23 (s, 1H), 7.19-7.14 (m 1H), 7.04 (d,
J =7.3 Hz, 1H), 6.97-6.93 (m 2H), 6.77 (s, 1H, 6.65 (d, J = 7.7 Hz,

1H), 4.99 (d703mg, Z.13nizql) Wel addedind thidreadtion mixtge vas 2llpwed toHfir 4. 58- 4. 46

m 1H . 4.27 (s. 2H). 4.10-3.98 210 3 73 (s, .2H) . 3 57-3.51 2H)
00 5tk 5 1 soyemEy roorn yitpstarate. “fhe s@iVens Rad Svaptasdd vt dirip@ estdle o)
0.92-0. 84 (Myas AfecteddoPhsk §oluﬁﬂohr&ﬁ@c§gﬁgl¢ﬁ(li:4 6&oricMth yt-ac&ihtd) toagilvy
orepared: WO 03/ 104236 PCT/ US03/ 16576 =75 () - 2-{

[ 4- (2- Oxo- 1, B89 f-of khegiiflenenropaumd 3 - KHNMRB: (DTl F09-YHex By ki no } - 3-

ester H 0/ NLUSTERHe SN D [T AT 828 Sl PRG350 ) B

7.85 (d, J = H)7.6 #2551 8, = 7.6, (100)1,6.76 @ TH), 8.054d, LE).9 7. 27
lod S L 6%1@)12750%33'1&07.61712,@6353(@)]_ 7.60z,(191)1, 6. 76 @; i1),%.694d ﬁH)779

. 12?, 7.16(H‘),J—7.6Hz, 1%7.105(d,J= .6
Hz, 1H), 6. 95Het1H)I5017dgl +i7,6 He) )64 39 (ddi J 913:1.9.0 Hay 1H) 4)56-449 gm D,y =

3.7 Hz, 1H), AL = : 6 : : . , 3.73
(s, 3H), 2 ot (%i?é{lﬁ%%%“%ﬁ% f ?’ﬁj’ 3:'%%133?(“%.%5{)1@9% fL 74 55,
(m 2H), 1.761%Hs, 160 (3124 idd), 7 <1138 5-8 Hz 581), M943B7 (R, 246), 1.76- 1767 (om) 4TB))

-0.07 (s, 9I—&; Mass spec.: 640.40 (MH)+. 10 Re-z-i

[ 4- (2- OHY 1, QOO0 22D, tﬂf?%@z%‘i{?-nMﬁs%PFC-bﬁéﬁe ¥H) ne- 1- car bonyl | - ami no }- 3-
[1-(2-trinethyl silanyl-ethanesul fonyl)-1Hindazol -5-yl]-propionic acid

met hyl ester

Similarly prepared:

(£)-2-{ [4-(2-Ox0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-amino }-3-
[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indol-5-yl]-propionic acid methyl ester

0O

\[/NH
O

15 N
'"H-NMR (CDsCN, 500 MHz) § 9.78 (s, 1H), 7.86 (d, J = 8.5 Hz, 1H), 7.56 (s, 1H),
7.49 (d, J = 3.7 Hz, 1H), 7.28 (dd, J = 8.5, 1.5 Hz, 1H), 7.10 — 7.08 (m, 1H), 7.05 -
7.03 (m, 1H), 6.99 — 6.97 (m, 2H), 6.70 (d, J = 3.7 Hz, 1H), 5.91 (d J = 7.9 Hz, 1H),
4.66 (q, J = 8.2 Hz, 1H), 4.45 — 4.39 (m, 1H), 4.14 (br s, 1h), 3.68 (s, 3H), 3.36 — 3.32
20 (m, 2H), 3.27 (dd, J = 14.0, 5.5 Hz, 1H), 3.18 (dd, J = 13.7, 8.5 Hz, 1H), 2.90 — 2.84

(m, 2H), 2.55 (br s, 1H), 2.36 — 2.21 (m, 2H), 1.74 — 1.70 (m, 2H), 0.82 — 0.78 (m,

2H), -0.09 (s, 9H). Mass spec. 626.26 (MH)".



OCCH3 OHN N NO OSO MNH '"SIB A solution of

(R -2-Am no-3-[1-(2-trinmethylsilanyl -ethanesul fonyl)-1H 15

i ndazol - 5w@lipAprepi oni ¢ acid net hyl ester (764 ng, 1.99 mPor)ysoMdsze

di i sopropyl ethylamne (1.10 nmL, 5.97 mmol) and di succi ni m dyl carbonate (509
ng, 1.99 mmol) in nmethylene chloride (2G70l) was stirred for 40 mn at
room tenperature. Then, 3-piperidin-4-yl-3,4-dihydro-|H quinazolin-2-one
(70% pure, WO 03/104236 PCT/US03/16576 -76 703 ng, 2.13 mmol) was added
and the r eact(i:bibr{fﬁ (@-Ox e-Adrdibytitoobendoinaidazal 1 -ylppiperidipht ] -egrbenydhamino } -3-

t enper at ur e. sol eva n yva nd the resid S

Sub ected +o [IERE R RSP i el Siain it el P
give 1.15 g (90 % of the title compound. 1H ( 13, 300 MHz) b 8.21
(s, 1H, 58.01 (d, J =8.5 Hz, 1H), 7.53 (s, 1 :

1H), 7.16 (t, J = 7.8 Hz, 1H), 706(d J: : : 695(d J =17.6
Hz, 1H 1, 6.76 (s, 114), 6.65 (d, J: @/6 1(d, J =7.6 Hz,
1H), 4.84 (dd, J = 13.1, 6.0 Hz, , 4.28 (s, 2H),
4.13-3.98 (m 211), 3.73 (s, 3H) 3393 g(m 2H) 3.28 (dd, J = 14.0,

6.1 Hz, 11-1), 3.24 (dd, J = 2.94-2.87 (m 2H),
1.75-1.67 (m 4H), 10 0.91- 0‘187 MeO 02 (s, 9H). Mass spec.: 641
(MH)+. Simlarly prepared: (d -1 4(2 8)?(023

- di hydr o- benzoi m dazol - 1-yl )-,,ﬁ peridine- | -carbonyl] -amno } -3-
[1- (2-trinethylsilanyl-etharf®syl fonyl)-1Hindol -5-yl]-propionic acid methyl
ester

Si—
JARN

'H-NMR (CD;CN, 500 MHz) § 9.61 (br s, 1H), 8.35 (s, 1H), 8.00 (d, J = 8.5 Hz,
5 1H),7.74 (s, 1H), 7.51 (dd, J = 8.8, 1.5 Hz, 1H), 7.10 —7.06 (m, 1H), 7.05 - 7.02 (m,
1H), 7.00 — 6.97 (m, 2H), 5.90n(d, J = 7.9 Hz, 1H), 4.67 4.62 (m, 1H), 4.42 —4.36 (m,
1H), 4.13 — 4.07 (br s, 1H), 3.68 (s, 3H), 3.45 — 3.42 (m, 2H), 3.30 (dd, J = 14.0, 5.8
Hz, 1H), 3.20 (dd, J = 13.7, 8.8Hz, 1H), 2.89 — 2.84 (m, 2H), 2.52 (br s, 1H), 2.33-
2.23 (m, 2H), 1.72 — 1.69 (m, 2H), 0.80 — 0.76 (m, 2H), -0.07 (s, 9H). Mass spec.
10 62725 (MH)".

(£)-2-{[4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino }-3-
[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indol-5-yl]-propionic acid methyl ester
‘ H

15 'H-NMR (CD;OD, 500 MHz) 8 7.85 (d, J = 8.2 Hz, 1H), 7.55 (s, 1H), 7.51 (d, T = 3.7
Hz, 1H), 7.27 (dd, J = 8.6, 1.5 Hz, 1H), 7.16 (t, = 7.6 Hz, 1H),7.10(d, J = 7.6
Hz,1H), 6.95 (t, J = 7.6 Hz, 1H), 6.79 (d, = 8.0 Hz, 1H), 6.73 (d, J = 3.7 Hz, 1H),



ONH NOYNa NHI / CeMe N
S 9.78 (s, 1H), 7.86 (d, 8

Si 15 /\ 1H NVR (CD3CN, 500 Mz)

J = 4

Hz, 11-1)won3asseed, J = 8.5,
2

7 7.56 (s, 1H), 7.49 (d, J = 3.7

1. , 7.10 - 7.08 (mMPCIR)SP3/T6506 - 7. 03
(m 1H), 6.99 - 6.97 (m 2H), 6.70 = 3.7 Hz, 1H), 5.91 (d J = 7.9 Hz,
1H), 4.66 (q, J = 8.2 Hz, 111), 4.45 - 489 (m 1H), 4.14 (br s, 1h), 3.68
(s, 3H), 3.36 - 3.32 20 (m 2H), 3.27 (dd, J = 14.0, 5.5 Hz 111) 3.18

dd,J:13.7 .5 _Hz, - 2.84 m 2H), 2.55 S, 2.36 -
(2. 21 (m 2H) 73 38 (i, 3%5%4@5@1@ blBo4 O(Sdnggz)n% 73 (i P r?e34293(2§ () .

Ma 21)2 EFggu 1

[48?28&38 2,3 d?%érs@%jbegg?%%%i%ﬁ? -yl )?‘??g@f ?@ﬁlﬁ 176<}im II%%Hl 63 - anm no
}o-3- [1-(2-tlr%en, fﬁ}i)sﬁﬁéﬁw 72{th 22185 H0.0D (sy D). 1 Midsisimez 0640640/ NHpT. 0pi oni ¢
acid nmethyl ester ONHN// \' Oy NNH N '"NCR2Me 03 de Si__ 1HNWR
(CD3CN, 500 MHz) S 9.61 (br s, 1H), 8.35 (s, 1H), 8.00 (d, J = 8.5 Hz,

5 (#)-2-{ [4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino } -3-
[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indazol-5-yl]-propionic acid methyl ester

o N
H Cf
N N
H3CO T

o)
\
_N
N
§=0
\ /\/ \\o

2 ]
"H-NMR (CD;OD, 500 MHz) § 8.39 (d, J = 0.5 Hz, 1H), 8.02 (d, J = 8.5 Hz, 1H),
7.75 (s, 1H), 7.52 (dd, J = 8.5, 1.5 Hz, 1H), 7.14 — 7.10 (m, 2H), 6.94 (t, T = 7.5 Hz,
10 1H), 6.78 (d, J = 7.5 Hz, 1H), 4.63 — 4.60 (m, 1h), 4.43 — 4.37 (m, 1H), 4.27 (s, 2H),
4.11 (br s, 1H), 4.08 (br s, 1H), 3.71 (s, 3H), 3.47 — 3.43 (m, 2H), 3.37 - 3.33 (m,
1H), 3.18 (dd, j = 13.5, 10.0 Hz, 1H), 2.87 — 2.79 (i, 2H), 1.73 — 1.59 (m, 4H), 0.80
~0.75 (m, 2H), -0.05 (s, 9H);°’C-NMR (CD;OD, 125 MHz) § 173.7, 155.5, 158.1,
141.0, 140.6, 137.2, 134.4, 131.3, 128.2, 126.1, 125.8, 122.2, 121.9, 118.3, 113.4,

15 112.6,55.9,52.1,51.7, 50.8, 48.9, 48.6, 48.4, 48.2, 48.0, 47.9, 47.7, 47.5, 43.8, 43.7,
43.1,37.2,28.5, 9.8, -3.2. Mass spec.: 641.40 (MH)".



5 1H),
7.05 -.
4.62 (m WH)0314024@ -4.36 (m 1H), 4.13 - 4.07 (br s, 1H) PC31&83/(a576 3H),

3.45 - 3.42 (m 2H), 3.30 (dd, J = 14.0, 5.8 Hz, 1H), 3.20 (dd, J = 13.7,

7.74
7.02

(s, 1H), 7.51 -(dd, J = 8.8, 1.5 Hz, 1H), 7.10 - 7.06 (m
(m 1H), 7.00 - 6.97 (m 2H), 5.90n(d, J = 7.9 Hz, 1H), 4.

1H),
67

1.72
7.25

27

26
(dd,
1.59
5

}-3-

8.8Hz, 1H), 2.89 - 2.84 (m 2H), 2.52 (b¥7%, 1H), 2.33- 2.23 (m 2H),
- 1.69 (m 211), 0.80 - 0.76 (m 2H), -0.07 (s, 9H. Mass spec. 10 62
(MH)+. ()-2- gﬁ! ﬁ2 0(0 1, 4-di hydr o- 2H qui nazol i n-3 -yl )-pi peridi ne- |
- car bonyl ]
1-(2-trimet hylsi I acid. met hyl
csier H oy E*’g&“maﬂm%%?%f[ﬁ%%ﬁsw%% ER y&@&p& 69" o)
8 7.85 (d, Jcark@nzl]m;mql-iprop?orﬁcsac(lé 1H), 7.51 (d, J = 3.7 Hz, 7.
(dd, J = 8.6, 1.5 Hz, 7&(th7.6Hz,1H),710(d J:76
Hz, 1H), 6.95 (t, J = 7. 6 He, YA\ 6.79 (d, J = 8.0 Hz, 1H), 6.73 (d, J
3.7 Hz, 1H), WO 03/104236 pcHNl 16576 o-78- 4.44 - 4.38 (m 1H), 4.
(s, 2H), 4.13 - 4.08 (m 2H), 3. 3 N.4- 29 (m 4H), 3.13
J = 13.5 9.4 Hz, 1H), 2.89 - 2.79 ( 1.7 -jpm(m 1H), 1.63 -
(m 3H), 0.76 - 0.72 (m 2H), -0.kQ (')s, HH) ff 640.40 (MH) +.

2 .
E)4 (2{0<o 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di carbonyl ] -am no
[1-(2-trinethylsilanyl-ethanesul fonyl)-1Hindazol -5 -propionic acid
met hyl ester HOy N N

5 A solution of 5-(2-methoxycarbonyl-2-{[4-(2-0x0-1,4-dihydro-2H-

10

15

20

quinazolin-3—yl)-piperidine—l—carbonyl]-amino}-ethyl)—indazole-1—carboxylic acid
tert-butyl ester (168 mg, 0.29 mmol) was dissolved in tetrahydrofuran (5 mL) in
methanol (5 mL) was cooled to 0°C. A solution of lithium hydroxide monohydrate
(49 mg, 2.04 mmol) in water (5 mL) was added. The reaction mixture was stirred at
0°C for 6 h and then placed in the freezer for a further 16 h. The solvents were
removed in vacuo and the residue dissolved in water (15 mL). The pH of the
aqueous solution was adjusted to ca. 1 with 1N hydrochloric acid. The resulting
white solid precipitated was collected by filtration. The solid was dried under
vacuum to give the title compound (108 mg, 80%). 'H-NMR (DMSO-dg, 300 MHz)
6 12.94 (bs, 1H), 9.19 (s, 1H), 8.01 (s, 1H), 7.61 (s, 1H), 7.46 (d, T = 8.4 Hz, 1H),
7.28 (dd, J=8.5, 1.5 Hz, 1H), 7.13-7.06 (m, 2H), 6.86 (t, J = 7.0 Hz, 1H), 6.76-6.72
(m, 2H), 4.32-4.24 (m, 2H), 4.09-4.02 (m, 4H), 3.17-2.97 (m, 2H), 2.72-2.59 (m,
2H), 1.57-1.35 (m, 4H). IR (KBr, cm™) 3424, 2963, 2930, 1660, 1628, 1505, 1474,
1446, 753. Mass spec.: 463 (MH)".



OHHI CONY N O N,NI O O "HNW (CD30D, 500 MHz) 6 8.39 (d, J =
Hz, 1H), 8.02 (d, J = 8.5 Hz, 1H), 7.75 (s, 1H, 7.52 (dd, J = 8.5, 1.
Hz, 1H), wW014/164236 10 (m 2H), 6.94 (t, J = 7.5 Hz, 10 1H) pCe/UR83/(ed76 J = 7.5
Hz, 1H), 4.63 - 4.60 (m |h), 4.43 - 4.37 (m 1H), 4.27 (s, 2H), 4.11 (br
s, 1H), 4.08 (br s, 1H), 3.71 (s, 3H) 3-87 - 3.43 (m 2H), 3.37 - 3.33 (m
1H), 3.18 ( dd':135 10.0 Hz, 1H), 2.87 - 2.79 (m 2H), 1.73 - 1.59 (m

00, b %?oléd%ﬁo%?l agiilin ) picnsnes-cabol apes)s- |

48.9, 48.86,
}13242 4&2% 9, L{éi(%fﬁmﬁeth ﬂsﬁal%‘yl eh%an%&ﬁfo@\z 3)5151 hdad)- éyQ%}o&o@%ﬁ 285 o8

-3.2. Mass spec.: 641.40 (MH)+. WO 03/ 1042\336&( U%03/ 16576 -79- Example 1
()-3-(1H1ndazol -5-yl)-2-{ _ -

[ 4- (2-0x0- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - dl peri d|
}-propionic acid N HN/ \ O b N~ NO HOHNN
5- (2- met hoxycar bonyl - 2-{[ 4- (2- oxo- 1, 4- di hydr o- 2
qui nazol i n-3-yl ) - pi peridi ne-1-carbonyl ] -am no
}-ethyl)-indazol e-I-carboxylic aC|d te butyl&l eﬁ Fr (168 ng, 0.29 nmol)

)( o]

0.5
5

- carbonyl]-am no
A sol ution of

was dissolved in tetrahydrofu |nN (5 nL) was cooled to
0C. A solution of Ilthlumhyd (49 mg, 2.04 mmol) in
water (5 mL) was added. The rea&e xture SOHrred at 10 OC for 6 h
and then placed in the freezer for Ha further 16 h. The solvents were

A solution of (R)-2-{ [4-(2-Ox0-1,4-dihydro-2 H-quinazolin-3-yl)-piperidine-
5 1—carbonyl]-amino}-3-[1—(2-trimethylsilanyl—ethanesulfonyl)-1H—indazol-5—yl]~
propionic acid methyl ester (775 mg, 1.21 mmol) in tetrahydrofuran (9 mL) and
methanol (3 mL) was cooled to 0°C. A solution of lithium hydrokide mbnohydrate
(115 mg, 4.84 mmol) in water (3 mL) was added. The reaction mixture was stirred at
0°C for 2 h and then placed in the freezer at -15°C for 16 h. While cooling the
10 reaction mixture with an ice bath, the pH was increased to ca. 7 by addition of IN
hydrochloric acid (3.8 mL). Organic solvents were removed under vacuum. The
resulting aqueous solution was extracted with ethyl acetate after additon of more IN
hydrochloric acid (0.5 mL). The combined extracts were dried over magnesium
sulfate, filtered and evaporated to give 684 mg (90%) of the title compound as a
15  white solid. 'H-NMR (DMSO-ds, 300 MHz) § 9.21 (s, 1H), 8.58 (s, 1H), 7.90 (d, J =
8.4 Hz, 1H), 7.78 (s, 1H), 7.56 (d, J = 8.1 Hz, 1H), 7.13-7.09 (m, 2H), 6.88-6.83 (m,
1H), 6.76-6.74 (m, 2H), 4.33-4.27 (m, 2H), 4.18 (s, 2H), 4.09-3.96 (m, 3H), 3.57-
3.51 (m, 2H), 3.25-3.04 (m, 2H), 2.74-2.60 (m, 2H), 1.54-1.43 (m, 4H), 0.70-0.64 (m
2H), -0.08 (s, 9H). Mass spec.: 627 (MH)*.

2

20
Similarly prepared:
(£)-2-{ [4—(2—Oxo—2,3-dihydro-benzoimidazol-1-yl)-pipen'dine—l-carbonyl]-amino}-3-
[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indol-5-yl]-propionic acid



renoved in vacuo and the residue dissolved in water (15 nL). The pH of the
aqueous solution was adjusted to ca. 1 wth 1IN hydrochloric acid. The

resul ti ngwowhitoe3sol i d precipitated was coll ected by filt ratiusas/16bhe sol i d
was dried under vacuumto give the title conpound (108 ng, 80% . 1H NWR
(DVBO-d6, 300 MHz) 15 6 12.94 (bs, 1H), &8119 (s, 1H), 8.01 (s, 1H), 7.61
(s, 1H, 7.46 (d, J =8.4 Hz, 1H, 7.28 (dd, J =8.5, 1.5 Hz, 111),
7.13-7.06 (m 2H), 6.86 (t, J =7.0 Hz, 1H), 6.76-6.72 (m 2H), 4.32-4.24
(m 2H), 4.09-4.02 (m 4H), 3.17-2.97 (m 2H), 2. N (m  2H),
1.57-1.35 (m 4H). IR (KBr, cm 1) 3424, 2963, 2930, /1660, 1628, 1505, 1474,
1446, 753. Mass spec.: 463 (WMH)+. 20 WD 03/10 / 16576 -80
(R)-2-{

er

0o, __N
[ 4- (2- Ox0- 1, 4-di hydr o- 2H qui nazolin-3-yl)-p i ne-|-carbonyl]-amno }-3-

[ 1-(2-trimethylsilanyl-ethanesul fon - inNMlazol -5-yl ] -propionic acid O
i--\ ~S0 NN ~NHN N~I120 @) A solution of (R)-2-{
[ 4- (2- Ox0- 1, 4-di hydr o- 2H qui nazoly | ) -@@abler i di ne- 5 1-carbonyl]-am no

}-3-[ 1-(2-trinethylsilanyl-etBagdesul fonyl)-1Hindazol -5-yl] propionic acid
met hyl ester (775 ng, 1.21 mlgf Y\ n tetrahydrofuran (9 nl) and nethanol (3
m.) was cooled to OC. A solution pof |ithium hydroxi de nonohydrate (115 ny,
4.84 mmol) in water (3 nL) was addgd- The reaction mxture was stirred at
OC for 2 h and then placed in the fireezer at -15C for 16 h. Wile cooling
the 10 reaction mxture wth an ice bath, the pH was increased to ca. 7 by
addi ti on of SSﬁ?‘“c‘frg%%ﬁw)aci d (3.8 nL). Organic solvents were renoved

under vacuum The

(x)-2-{ [4-(2—Oxo-2,3-dihydro-benzoimidazol-1—yl)-pipen’dine-1-carbony1]-amino}—3-
5 [1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indazol-5-yl]-propionic acid
0}

YNH
)
OY,CW
; NH
N‘ COsH
N 2
O/
;js
(o]
Si—
/ AN

Mass spec. 613.26 (MH)".

(£)-2-{[4-(2-Ox0-1 ;4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl}-amino }-3-
10 [1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indazol-5-yl]-propionic acid



resul ting aqueous solution was extracted with ethyl acetate after additon
of nore IN hydrochloric acid (0.5 nL). The combined extracts were dried
over nagrweioafr423al fate, filtered and evaporated to give ®84/usg3/(®069 of
the title conpound as a 15 white solid. '"H NWVR (DMSO-d6, 300 MHz) b 9.21
(s, 1H), 8.58 (s, 1H), 7.90 (d, J = 8.4-8%, 1H), 7.78 (s, 1H), 7.56 (d, J
= 8.1 H, 1H), 7.13-7.09 (m 2H), 6.88-6.83 (m 1H), 6.76-6.74 (m 2H)
4.33-4.27 (m 2H), 4.18 (s, 2H), 4.09-3.96 (m 3H), 3.57- 3.51 (m 2H)
3.25-3.04 (m 2H), 2.74-2.60 (m 2H), 1.54- 43Fkn1 4H), 0.70-0.64 (m

2H), -0.08 (s, 9H). Mass spec.: 627 (MH)+. imdraN y prepared: ()-2-{

[ 4- (2- Oxo- 2, 3-di hydr o- benzoi m dazol -1 -yl )-pi pgyid - carbonyl ]-amno }-3-
[1-(2-trinethylsilanyl-ethanesul f nyhp-lfiﬁipbl- -y¥]-propionic acid WO
03/104236 PCT/ US03/ 16576 -81 b N\%yN NH / CO2H O- Sle OSm
Mass spec. 612.25 (MH)+. ()-2-

[ 4- (2- Oxo- 2, 3-di hydro- benzoi m dazol
5 [1-(2-trimethylsilanyl-ethanesul fo
NH N Oy N NH

pi peridi ne-1-carbonyl]-amno }-3-
H i ndazol -5-yl]-propionic acid O
N

7z

N
é;O
~ ./\/ \
Si \0

]
"H-NMR (CD;CN, 500 MHz) § 8.37 (s, 1H), 8.08 (s, 1H), 8.01 (d, J = 8.5 Hz, 1H),
7.77 (s, 1H), 7.53 (dd, T = 8.5, 1.5 Hz, 1H), 7.19 (t, T = 7.3 Hz, 1H), 7.14 (d, T = 7.3
Hz, 1H), 6.98 (td, j = 7.6, 1.2 Fz, 1H), 6.79 (d, j = 8.0 Hz, 1H), 6.28 (br s, 3H), 4.54
5 —4.49 (m, 1H), 437 - 4.32 (m, 1H), 4.30 (s, 2H), 3.98 — 3.92 (m, 2H), 3.45 — 3.41
 (m, 2H), 3.37 (dd, j = 14.0, 4.9 Hy, 1H), 3.20 (dd, ] = 14.0, 9.7 Hz, 1H), 2.84 —2.77 -

(m, 2H), 1.65 — 1.57 (m, 4H), 0.79 - 0.76 (m, 2H), -0.05 (s, 9H). Mass spec.: 627.30
(MH)".

10 (R)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic  acid {2-
[1,4'Tbipiperidinyl-1'-yl-2-oxo-1-[1-(2-trimethylsilanyl-ethanesulfonyl)- 1 H-indazol-
5-ylmethyl]-ethyl }-amide

7 ///,H?\NQ/NQ
\/N\/©/ HN\[//O

O:S/: N

o)

by
~Si N™ “NH
To a solution of (R)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
15 piperidine-1-carbonyl]-amino}-3-[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indazol-

5-yll-propionic acid (554 mg, 0.88 mmol) and N,N-diisopropylethylamine (0.62 mL.,
3.54 mmol) in methylene chloride (20 m1.) was added a solution of 4-



N "N C®2H 0~3 0 Sim Mass spec. 613.26 (MY)'. ()-2-{ _

[ 4- (2- Oxo- 1, 4- di hydr o- 2H- qui nazol i n- 3-yl ) - pi peri di ne-1 - carbonyl | -am no }-3-
10 [ 1- (2-woiosao429é si | anyl - et hanesul f onyl ) - 1H i ndazol - 5- y| PCprusps/oasie€ aci d
WO 03/ 104236 PCT/US03/16576 -82 H OY N OHN HOM /NON N' O'HNW
(CD3CN, 500 MHz) 6 8.37 (s, 1H), 8.08 (s;83%H), 8.01 (d, J = 8.5 Hz, 1H),
7.77 (s, 1H, 7.53 (dd, J =8.5, 1.5 Hz, 1H), 7.19 (t, J = 7.3 Hz, 1H),

= . d, | =.7.6, 1.2 , 1H), 6.79 (d, j = 8.0

L'z,141(H;j, E]s 29’11895’rdi%H°ZP’i%?11i)@iﬁe4(61§Z%¥(t09’1 @Ot)rﬁndﬁM?OPﬁéﬁo m?w@@ r(lmplg JO4 309
j = 14.0, 4

o 1h)) 3. 20" oG el g, Tl efibh mbellye $ e forB ghogmas 157
(m 4H), 0. 79emperaaﬁe (Fywaalhen coﬁc@ﬁraial,to&bbroxhhﬁﬁlymﬁL and6dtjedtd td Mdh+. 10
(R) -4-(2-0Oxo-1, 4-di hydr o- 2H— umazolh |per|d| ne-| -carboxylic acid
{2- [ 1,4'] blcﬁ LB%I}?IH%WFQgrqp \PBIng gt ylgn chlon e/methanol/triethylamine (94:5:1) as
- ( 2t |Orr5t hxénlfant ﬁﬁg‘ﬂve sg@ﬁ@e@wﬁ gmﬂe)uﬂ%'iroh{b%aﬁ@hs a whith SBEYH VR YT
-am de

(CD3CN 300 l\/IHZ) 0 8.37 (s, 0.5H), 8.36 (s, 0.5H), 8.02-7.96 (m, 1H), 7.74 (s,
0.5H), 7.71 (s, 0.5H), 7.55-7.46 (m, 1H), 7.21-7.12 (m, 2H), 6.97-6.92 (m, 1H), 6.79
(d,J=8.1Hz, 1H),5.71 (t, J = 8.1 Hz, 1H), 5.00 (dd, J = 15.0, 8.1 Hz, 1H), 4.63-
4.51 (m, 1H), 4.39-4.29 (m, 1H), 4.29 (s, 2H), 4.10-3.96 (m, 3H), 3.46-3.40 (m, 2H),

10 2.92-2.70 (m, 8H), 2.58-2.37 (m, 5H), 1.74-1.40 (m, 13H), 0.80-0.74 (m, 2H), -0.04
(s, 9H). Mass spec.: 778 (MH)*.

Similarly prepared:
(+)-4-(2-Oxo0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carboxylic  acid {2-

15 [1A4Tbipiperidinyl-1'-yl-2-0x0-1-[1-(2-trimethylsilanyl-ethanesulfonyl)- 1 H-indol-5-
ylmethyl]-ethyl }-amide

N HN (o)
O=d \(
=0 N
TMS Q
N 7%0
NH

'H-NMR (CDsCN, 500 MHz) 6 9.42 (br s, 1H), 7.80 (d, T = 8.5 Hz, 0.6 H), 7.78 (d, J
= 8.2 Hz, 0.4 H), 7.50 (s, 1H), 7.43 (t, J = 3.0 Hz, 1H), 7.27 (d, J = 8.5 Hz, 0.6 H),

20 7.23(d,J=8.5Hz 0.4 H),7.10 - 7.07 (m, 1H), 7.02 - 6.95 (m, 3H), 6.69 (s, 0.4 H),
6.68 (s, 0.6 H), 5.88 (d, J = 8.5 Hz, 0.6 H), 5.85 (d, J = 8.4 Hz, 0.4 H), 5.04 — 4.98
(m, 1H), 4.49 (s, 0.4 H), 4.46 (s, 0.6 H), 4.36 — 4.30 (m, 1H), 4.11 — 4.07 (m, 1H),
3.97 - 3.91 (m, 1H), 3.31 - 3.28 (m, 2H), 3.11 — 3.05 (m, 6 H), 2.87 — 2.80 (m, 2H),
2.43 -2.07 (m, 8 H), 1.78 — 1.74 (m, 4H), 1.71 — 1.65 (m, 2H), 1.46 — 1.40 (m, 2H),

25  1.37-1.31 (m, 2H), 0.80 — 74 (m, 2H), -0.10 (s, 9H). LC/MS: 1z = 2.47 min, 762.37
(MH)",



NHN NOSO N r-1 O -~Si N-kNH To a solution of (R)-2-{

[4-(2- oxo0- 1, 4-di hydr o- 2H-qU| nazolin-3-yl) 15

pi peri di r@olosage2bonyl | - am no}-3-[ 1-(2-trimethyl sil anyl - et ramasos/iesng| ) - 1H-|
ndazol - 5-yl]-propionic acid (554 ng, 0.88 mol) and

NN- di i sopropyl ethylamne (0.62 nm, 3.54ggnol) in nmethylene chloride (20
m.) was added a solution of 4 WO 03/104236 PCT/ US03/ 16576 -83

pi peri di nopi peridine (164 ng, 0.97 mmol) and PyBOP(r) (460 ng, 0.88 mmol)
in methylene chloride (15 nlL). The reaction mxture was stirred for 16 h
at room tenperature. It was then concentrated to approximately 2 nL and
subj ect ed tocd L@@OXS@ 3LEThyBR-RIBHRG RN - ﬁ?—?ﬂﬂnﬁﬁ%ﬂ%ﬁ@&(yhc acid {2-

chl ori de/ nmet hanol/ tri et hy Iam ne (94:5:1) as el uent to gi've 599 ny (87%
of the titl e[lc@]tppmnddlasl B-y-oxe- Lﬁﬁl-(ﬁtnrmwmn}(l@m@b&u%wl)mﬁfzmd@z@r 37 (s,
0.5H), 8.36 (s, 0.5H), 02-7.96 (m 1H), 7.74 (s, 0.5H), 7.71 (s, 0.5H),
7.55-7. 46 (é‘ﬂ%ﬁ‘i‘}’ﬁbﬁ@%?@i (m 214), 6.97-6.92 (m 1H). 6.79 (d, J =
8.1 Hz, 1H), 5.71 (t, J =8.1 Hz, 1H), 5.00 (dd, J-150 8.1 Hz, 1H),
4.63- 4.51 (m 1H), 439429(m 1H) 4.9 10396(m 3H),
3.46-3.40 (m 2H), 10 2.92-2.7Q : o 1.74-1.40 (m
13H), 0.80-0.74 (m 2H), -0. 0/ H) Nﬁ@?c 78(M—|)+ Simlarly
prepared HN
()-4-(2-0xo- 2, 3-di hydro- benmgu(giazol 1- yIN) pi peri di ne-|-carboxylic acid

2- 15
[1,4']bipiperidinyl-I" -yI-2-ox%—I-[1-(2-tr| t hyl si | anyl - et hanesul fonyl ) - 1H
-indol -5- ylnethyl]-ethyl }-agdde O Nj-NDT N HNO 0~5,-0 N

N__o
'

'H-NMR (CD;CN, 500 MHz) & 9.67 (s, 1H), 8.32 (s, 1H), 7.96 (d, J = 8.7 Hz, 0.55
H),7.93 (d, J = 8.6 Hz, 0.45 H), 7.70 (s, 1H), 7.51 (d, J = 8.6 Hz, 0.55 H), 7.47 (d, J
= 8.8 Hz, 0.45 H), 7.08 — 7.05 (m, 1H), 7.03 — 6.99 (m, 1H), 6.98 ~ 6.94 (m, 2H),
6.01 (d, J = 7.9 Hz, 0.45 H), 5.96 (d, J = 7.9 Hz, 0.55 h), 5.05 — 5.00 (m, 1H), 4.49 —

10 4.46 (m, 1H), 4.35 — 4.29 (m, 1H), 4.10 — 4.05 (m, 1H), 4.00 — 3.93 (m, 1H), 3.40 —
3.36 (m, 2H), 3.17 — 3.30 (m, 6H), 2.91 — 2.71 (m, 2H), 2.52 — 2.13 (m, 8H), 1.76 9br
s, 4H), 1.69 — 1.65 (m, 2H), 1.44 - 1.41 (m, 2H), 1.34 — 1.30 (m, 2H), 0.77 — 0.71 (m,
2H), -0.08 (s, 9H). LC/MS: #z = 2.35 min, 763.35 (MH)".

15  (£)-4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid {2-
[1,4"Tbipiperidinyl-1'-yl-2-ox0-1-[1-(2-trimethylsilanyl-ethanesulfonyl)- 1H-indol-5-
ylmethyl]-ethyl}-amide

H
IShe
@ °
\



TMS NH C, ~~ N 1H NVR (CD3CN, 500 MHz) 8 9.42 (br s, 1H), 7.80 (d, J = 8.5
Hz, 0.6 H), 7.78 (d, J

=8. 2Hz, 0.WH)03/M0B6¢ s, 1H) , 7. 43(t, J=3. OHz, 1H), 7. 27(d, J=8. SHz POTAIN3/16520 7. 23

(d, J =8.5Hz, 0.4 H, 7.10 - 7.07 (m 111), 7.02 - 6.95 (m 3H), 6.69 (s,
0.4 H), 6.68 (s, 0.6 H), 5.88 (d, J = 8.85+z, 0.6 H), 5.85 (d, J = 8.4 Hz,

0.4 H, 5.04 - 4.98 (m 1H), 449(s 04H) 4.46 (s, 0.6 H), 4.36 - 4.30

(m 1H), 4.11 - 15 % 97 - 1 (m 111), 3.31 - 3.28 (m 2H),
3.11 - 3.05 ?’Hrwa—sc QI\M MHSDS(SW (2+@6H>28k63(s gHm,77§4=r{d 8;1«551'@ Of -
2ty 080 - 7R G 050 FLh Tt g 2 rBe P Tt G 43 ey

WD 03/ 1042361@7@5@&1 16596, 1.5 88, 0.6 ), 7.28 dd, J=85 1.5 Hz, 04 1), 7.18 (1, =7.4

()-4-(2-Oxo- -di h dro benzoi mi dazol - 1-yl i peridine-1-carboxylic acid {2
[ 14]b|p|p‘§q dHy7.09 - 406 Gu,ohD, 6.93 (t, T = 7.3 Hz, 1H), 6.83 (d, J = 79Hle)672
i de o N | Oy %@%NH%‘*@%%? e (e e AR st g
9.67 (s, 1H) 118, 320954 341.(1&1,, lH) a%((@ 1;JH9-<821 (kao 81@) 3599 Jrl)s.,947(n93H()d3 35:-8886
o' 0 4 H) 300 2, S5 07 i, S 0u08 S bpaATDs ST 528 (m, S 5
' a8 P 2y g 9% g 0 (1
Y 93 (m 1HS @M@ﬂ 1313{’1513?(3%1411) asmmzfogznmlogug)% szHg&DMaaslzlisi(m

2H) , r s, , 1. - 1. m , 1. -
1.H111 %%H) %7‘%§éi%{1 30 (m 2H), 0.77 - 0.71 (m

(#)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid {2-
[1,4']bipiperidinyl-1'-yl-2-oxo-1-[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indazol-
5-ylmethyl]-ethyl }-amide

15
Purified by silica gel chromatography using methylene

chloride:methanol/triethylamine (90:10:0.5) as eluent. 'H-NMR (CDsCN, 500 MHz)
d 8.36 (s, 1H), 8.04 (s, 1H), 8.01 (d, J = 8.8 Hz, 0.6H), 7.97 (dd, J = 8.8 Hz, 0.4 H),
7.74 (s, 1H), 7.54 (dd, J = 8.5, 1.5 Hz, 0.6 H), 7.51 (dd, J = 8.5, 1.5 Hz, 0.4 H), 7.18
20 (t,J=7.4Hz 1H),7.11 (t,J=7.3 Hz, 1H), 6.94 (t,) =7.3 Hz, 1H), 6.83 (d, = 7.9
Hz, 1H), 6.05 (d, J = 8.5 Hz, 0.4 H), 6.02 (d, ] = 8.5 Hz, 0.6 H), 5.06 — 5.01 (m, 1H),
4.52-4.50 (m, 1H), 4.39 - 4.34 (m, 1H), 4.27 (s, 1.2 H), 4.25 (s, 0.8 H), 4.00 — 3.97
(m, 2H), 3.45 — 3.40 (m, 2H), 3.20 — 3.08 (m, 2H), 2.81 — 2.74 (m, 2H), 2.56 — 2.39
(m, 8H), 2.27 — 2.24 (m, 1H), 2.20 — 2.16 (m, 1H), 1.68 — 1.57 (m, 4H), 1.52 - 1.45



2H), -0.08 (s, 9H). L Ms: tR = 2.35 mn, 763.35 (M) +. 15

()-4-(2-O0xo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-|-carboxylic acid {2
1, 4' ] biwopanogsayl - 1' -yl - 2- oxo- 1- [ PCT/US03/16576
1-(2-trimethylsilanyl-ethanesul fonyl)-1Hindol-5- ylnethyl] -ethyl } -am de
H OY N ONNNr N O NOS—~ ~ 0 W3Be3/104236 PCT/ US03/ 16576 -85

NVMR (CD3CN, 500 MHz) 8 8.17 (s, 06H) 816(s 0411) 7.84 (d, J =
Hz, 0.6 H), 7.81 (d, J = 8.5 Hz, 0.4 H), 4 (s, H)7.53(s,

7. 48 ((nn,,4fﬂ) £44 ~11.34 (m, 49) 1.06 3107 6w, 15), 9@%)751(115 ), -OB(sHHH).7. 28

= .7.18 (t, | = 7.4 Hz, 1H), 7.09 - 7.06 (m
o3 ( (Me et %7'8661(1‘?@ 6 83 (d, J =7.9 Hz, 1H), 6.72 5 (d, J = 3.6
609(dJ 820 505-499(m1H) 453-450(m

.40 - 4.34 ( 4. 26 s < 4.24 (s, 0.8H), - 3.94 (m
.35 - @)ele(%ﬂfo 2 dlhxdrpéoenzgmgda 13@)4ylp613d1@s~1~033bwhe mﬂClﬁH){Z @-81 -
.6

o L i B R e S e A LR
m 2|—|)y1me€h}@ﬁetﬁ§],} fidde Mass spec. 10 776.44 (NH) +.

cx , 4- di hydr o- 2H qui nazol i n- 3- yl)- p|Q§r|d|ne | - carboxylic acid {
perldlnyl 1'-yl-2-o0x0-1-]

[
yl si | anyl - et hanesul fonyl ) - 1H i ndazoﬁ:@ met hyl ] -ethyl }
N

—

L ENCOoRNERE TR O0R
T ITINIZ T
|_\
PO

1
—~r—
N

ON H
O._N

NH
(T X
s T
§Y
e
"H-NMR (CDsCN, 500 MHz) § 9.75 (s, 1H), 7.82 (d, J = 8.2 Hz, 1H), 7.54 (s, 1H),
7.48 (d,J = 3.6 Hz, 1H), 7.28 (d, J = 8.5 Hz, 1H), 7.12 - 7.09 (m, 1H), 7.04 - 7.02
10  (m, 1H), 7.00 — 6.97 (m, 2H), 6.72 (d, J = 3.7 Hz, 1H), 5.97 (d, J = 8.2 Hz, 1H), 5.01
(dd, J = 14.6, 7.2 Hz, 1H), 4.40 — 4.34 (m, 1H), 4.15 - 4.08 (m, 2H), 3.58 — 3.54 (m,
1H), 3.50 — 3.45 (m, 2H), 3.39 — 3.35 (m, 1H), 3.36 — 3.32 (m, 2H), 3.14 — 3.10 (m,
8H), 2.89 — 2.83 (m, 2H), 2.34 — 2.23 (m, 4H), 2.17 — 2.13 (m, 1H), 0.85 (d, J = 6.7
Hz, 6H), 0.83 — 0.80 (m, 2H), -0.06 (s, 9H). Mass spec.: 736.40 (MH)".
15
(#)-4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carboxylic acid {2-(1,4-
dioxa-8-aza-spiro[4.5]dec-8-y1)-2-0x0-1-[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-
indol-5-ylmethyl]-ethyl}-amide



NYN N buN 15 O Purified by silica gel chromatography using nethyl ene

chl ori de: nethanol /triethylam ne (90:10:0.5) as eI uent. 1H NVR (CD3CN, 500
MHz) S 8wB®3fie423dH), 8.04 (s, 1H), 8.01 (d, J = 8.8 Hz, @C@H)S,(B/?GSW (dd, J
=88 H, 0.4 H, 7.74 (s, 1H, 7.54 (dd, J =8.5, 1.5 Hz, 0.6 H), 7.51
(dd, J = 8.5, 1.5 Hz, 0.4 H, 7.18 20 (t.82 = Hz, 1H), 7.11(t, J=17.3
Hz, 1H), 6.94 (t, J = 7.3 Hz, 1H), 6.83 (d, J 9

4

7. Hz, 1H), 6.05 (d, J =
8.5 Hz, 0.4 H, 6.02 (d, J =85Hz, 0.6 H, 5.06 5,01 (m 1H), 4.52 -
4.50 (m 1H), 4.39 - 4.34 (m 1H), 4.27 (s, 1.2 Nf- 25 (s, 0.8 H), 4.00 -
3.97 (m 2H), 3.45 - 3.40 (m 2H), 3.20 - 3.08 ( 2H), 2.81 - 2.74 (m
2H), 2.56 - 2.39 (m 8H), 2.27 - 2.24 (m 0 .16 (m 1H), 1.68 -
1.57 (m 4H), 1.52 -1.45 WD 03/104236 PCJ/U 657 36 (m 4H), 1.41 -
1.34(m 4H), 1.06 - 1.01 (m 1H), 0.80 *ﬁ/ -0.07 (s, 9H). Mmss
spec.: 777.40 (MH)+
()-4- (2 Oxo- 2, 3-di hydro ben20|) pi peridi ne-1-carboxylic acid
{2-(4- 5
i sobut yl - pi perazin-1-yl)-2- 00\041 (2°tr| yhksi | anyl - et hanesul fonyl ) - 1H
i ndol - 5- yIrrethyI]ethyI}a O\IH N O NON) O-05_ ~N S
1H NVR (CD3CN, 500 MHz) 8 9. s, 7.82 82Hz 1H), 7.54 (s,

1H), 7.48 (d, J = 3.6 He, 111) 28(d J 85Hz 7.12° 1 7.09 (m
1H, 7.04 - 7.02 10 (m 1H, 7.0 - 6.97 (m 2H), 672(d, J=3.7 He,
1H). 5.97 (d, J = 8.2 H, 1H), 5.01

'H-NMR (CD;CN, 500 MHz) & 9.27 (s, 1H), 7.82 (d, J = 8.5 Hz, 1H), 7.55 (s, 1K),

7.48 (d,J = 3.6 Hz, 1H), 7.28 (dd, J = 8.5, 1.5 Hz, 1H), 7.13 — 7.10 (m, 1H), 7.06 —
7.03 (m, 1H), 7.01 - 6.98 (m, 2H), 6.72 (d, J = 3.6 Hz, 1H), 5.95 (d, J = 8.0 Hz, 1H),
5 5.05(dd,J=15.0,7.3 Hz, 1H), 441 - 4.34 (m, 1H), 4.14 —4.08 (m, 2H), 3.90 — 3.86
(m, 3H), 3.68 — 3.64 (m, 1H), 3.60 ~ 3.56 (m, 2H), 3.45 — 3.40 (m, 1H), 3.35 - 3.31
(m, 2H), 3.15 (dd, J = 13.4, 7.1 Hz, 1H), 3.05 (dd, J = 13.4, 7.0 Hz, 1H), 2.89 — 2.83
(m, 2H), 2.34 — 2.19 (m, 3H), 1.73 — 1.70 (m, 2H), 1.64 — 1.56 (m, 2H), 1.53 — 1.49
(m, 1H), 1.29 — 1.26 (m, 1H), 0.84 — 0.80 (m, 2H), -0.05 (s, 9H). Mass spec.: 737.37
10  (MH)".

(#)-4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carboxylic acid {2-(4-
isobutyl-piperazin-1-yl)-2-oxo-1-[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indazol-
5-ylmethyl]-ethyl }-amide

°\\I,NH

SO

Si—
15 /N

"H-NMR (CD;CN, 500 MHz) § 9.84 (s, 1H), 8.37 (s, 1H), 7.98 (d, J = 8.5 Hz, 1H),
7.74 (s, 1H), 7.52 (dd, J = 8.8, 1.5 Hz, 1H), 7.11 - 7.09 (m, 1H), 7.06 — 7.03 (m, 1H),



(dd, J = 14.6, 7.2 Hz, 1H), 4.40 - 4.34 (m 1H), 4.15 - 4.08 (m 2H), 3.58
- 354 (m 1H), 3.50 - 3.45 (m 2H), 3.39 - 3.35 (m 1H), 3.36 - 3.32 (m
2H), 3.14wo0031023¢m 8H), 2.89 - 2.83 (m 2H), 2.34 - 2. P8T(USW3/Mdyq 2. 17 -
2.13 (m 1H, 0.85 (d, J = 6.7 Hz, 6H), 0.83 - 0.80 (m 2H), -0.06 (s,
9H). Mass spec.: 736.40 (MH)+. 15 -88- o _ _
()-4-(2-Oxo-2, 3-di hydr o- benzoi m dazol - 1-yl) - pi peri di ne-1-carboxylic acid

- - di . -8-yl.)-2-0x0-1-
PN ot oPaf 1378 BB 481 S 66 §-¥ﬁ4a Eﬁgégpz @41 ﬁeg%m.z b 3% die
WD 03/ 104236 £ SOR) USR5 4. , N3QY5 3 MNIEN Ol 4Si_
e ol LA o (el Xk g g
"1H) 703 7 0L~ 698 . 6.72 (d. J = 3.6 Hz,
(1rkn|) , 1;1? 557( 8,62'57 imgfﬁg’ @741?) ’7,07@9’]5'?%)5%( ol(,Clg 7 =:§-l.7|)f‘,175 .661,7)79-%%26-7111@) 2H), 41-
4.34 (m 3H),0.84 (s191D.. ¥1a0Ss eﬁ]:737‘.|)4()ﬁlgﬂ—?ﬂ" 3.86 (m 3H), 3.68 - 3.64 (m

1H), 3.60 - 3.56 (m 2H), 3.45 - 3. m 1H), 3.35 - 3.31 (m 2H), 3.15
(521, J =13.4, 7.1 Hz, 1H), 3.05 (dd, J = 13.4, 7.0 Hz, 111), 2.89 - 2.83

_ 73.-.1.7 2H),. 1.64 - 1 .56, H) ,
1755700 1 30 (e o Yo bftuipic L B miid g e dgpeid T B (.
9H). Mass speﬁoxa—g—ﬁia—éﬁro[dnﬁ]c(eM@-y'l.)-Z—oxo—1-[1-(2-tr_imethylsi_lanyl—ethanesulfony{l)-lH- _
()-4-(2-0xo-2, 3-dj gyirglo-b nzoi m dazol - 1-yl ) - pi peri di ne-|-carboxylic acid
{2-(4- i sobd{‘%zﬁ’iﬁ' pepaiyd-eihy pmdeoxo- 1- [
1-(2-trinmethylsilanyl-ethanesul fonyl)-1 Hindazgl - Sl_-'yl net hyl ] - et hyl

}-am de ONH

Si—
10 /N

'H-NMR (CDsCN, 500 MHz) 6 9.34 (s, lm, 8.36 (s, 1H), 7.97 (d, J = 8.5 Hz, 1H),
1.74 (s, 1H), 7.52 (dd, J = 8.5, 1.5 Hz, 1H), 7.11 - 7.08 (m, 1H), 7.06 — 7.03 (m, 1H),
7.02 - 6.98 (m, 2H), 5.98 (d, J = 8.2 Hz, 1H), 5.06 (dd, J = 14.6, 7.3 Hz, 1H), 4.39 —
4.32 (m, 1H), 4.13 - 4.03 (m, 2H), 3.92 ~ 3.88 (m, 2H), 3.71 — 3.66 (m, 1H), 3.63 —

15 3.53 (m, 2H), 3.48 — 3.45 (m, 1H), 3.44 — 3.40 (m, 2H), 3.19 (dd, j =134, 6.5
Hz,1H), 3.08 (dd, J = 13.7, 7.3 Hz, 1H), 2.85 (t, J = 12.8 Hz, 2H), 2.32 — 2.20 (m,
4H), 1.73 — 1.70 (m, 2H), 1.67 — 1.51 (m, 3H), 1.38 — 1.33 (m, 1H), 0.81 — 0.77 (m,
2H), -0.04 (s, 9H). Mass spec.: 738.32 (MH)".

20  Example 2
(R)—4-(2—Oxo-1,4-dihydro-2H—quinazolin—3—yl)-pipen'dine—l-carboxylic acid [2-
[1,4’]bipipen'dinyl-1'-yl—1—(lH—indazol-S-ylmethyl)-Z-oxo-ethyl]—amide @)



NOY N NHNNON) O 11 OAS ~,N Si 15 1H NWR (CD3CN, 500 MHz) 6 9.84
(s, 1H, 8.37 (s, 111), 7.98 (d, J = 8.5 Hz, 1H), 7.74 (s, 1H, 7.52 (dd,
J = 8.8, WO93H423d11), 7.11- 7.09 (m 1H), 7.06 - 7.03 ( mPCIR)SP3/Vdd76
03/104236 PCT/US03/16576 -88 7.02 - 6.98 (m 2H), 5.97 (d, J = 8.2 Hz,

1H), 5.02 (dd,J = 14.3, 7.3 hz, 1H), 4.389- 4.33 (m 1H), 4.14 - 4.07 (m
2H), 3.53 - 3.50 (m 3H), 3.46 - 3.42 (m 2H), 3.45 - 3.39 (m 1H), 3.20 -
3.06 (m 5H), 2.89 - 2.83 (m 2H), 2.30 - 2.27 (m 4H), 2.21 - 2.17 (m
1H, 1.74 - 1.70 (m 3H), 0.86 (d, J = 6.6 Hz. . 6H)/ ON81 - 0.77 (m 2H),

5 0.04 (s, 9H). Mass spec.: 737 40 ( N _ _
()-4-(2-Oxo-2, 3-di hydro-benzqd/m 491 )Y Npi péri di ne-1-carboxylic acid
{2-(1, 4- dioxa-8-aza-spiro [4pt de | }02-0x0-1- [ 1-(2-trinethyl

sil anyl - et hanesul fonyl )-1 H ithdazol -5-yl gethyl]-ethyl }-amde ONH N O

IN ~ NH NN O OSOQ si N
| o
NJANH

A solution of (R)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-
carboxylic acid {2-[1,4']bipiperidinyl-1'-yl-2-0xo-1-[1-(2-trimethylsilanyl-
ethanesulfonyl)-1H-indazol-5-ylmethyl]-ethyl }-amide (568 mg, 0.73 mmol) and

5  cesium fluoride (1.11 g, 7.31 mmol) was heated at 80°C in acetonitrile (50 mL) for

flash column chromatography (methylene chloride/methanol/triethylamine, 94:5:1) to

give 280 mg (63% yield) of the title compound as a white solid with 98.2% ee as

determined by HPLC analysis using a Chirocel OD column with 20% B (A = ethanol,

10 B =0.05% diethylamine in hexanes) as eluent (Retention times: 9.51 min for title
compound and 15.9 min for S-enantiomer). 'H-NMR (CDs0OD, 500 MHz) 6 8.04 (s,
0.75H), 8.03 (s, 0.25H), 7.67 (s, 0.75H), 7.65 (s, 0.25H), 7.56 (d, J = 8.5 Hz, 0.75H),
7.51(d,J = 8.5 Hz, 0.25H), 7.41 (d, J = 8.5 Hz, 0.75H), 7.31 (d, J = 8.5 Hz, 0.25H),
7.19-7.12 (m, 2H), 6.97-6.94 (m, 1H), 6.80 (d, J = 7.9 Hz, 1H), 5.08-5.05 (m, 1H),

15 4.60-4.53 (m, 1H), 4.48-4.40 (m, 1H), 4.37 (s, 1.5H), 4.26 (s, 0.5H), 4.24-4.14 (m,
2H), 4.06-3.97 (m, 1H), 3.15 (d, J = 7.9 Hz, 1.5H), 3.12-3.05 (m, 0.5H), 2.94-2.86
(m, 3H), 2.57-2.51 (m, 1.5H), 2.47-2.42 (m, 1H), 2.37-2.33 (m, 0.75H), 2.03-2.02 (m,
1.5H), 1.87-1.75 (m, 3.75H), 1.73-1.68 (m, 2H), 1.67-1.54 (m, 3H), 1.53-1.44 (m,
4H), 1.43-1.34 (m, 2H), 1.30-1.26 (m, 1H), 0.83-0.77 (m, 0.75H),

20 -0.16 to -0.24 (m, 0.75H). Mass spec.: 613 (MH)".

Similarly prepared:

Example 3

(+)-4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carboxylic acid [2-
25  [1,4]bipiperidinyl-1'-yl-1-(1H-indol-5-ylmethyl)-2-oxo-ethyl]-amide



10 / 1H NWMR (CD3CN, 500 MHz) 5 9.34 (s, 1H), 8. s, 1H), 7.97 (d, J = 8.5
Hz, 1H), 7.74 (s, 1H), 7.52 (dd, J =8.5, 1.5 Hz, 1H), 7.11- 7.08 (m 1H),
7.06 - 7.980Bp423¢), 7.02 - 6.98 (m 2H), 5.9 , J = 8PETHIS03/16519, 5. 06
(dd, J = 14.6, 7.3 Hz, 1H), 4.39 - 4.32 (m 111), 4.13 - 4.03 (m 2H), 3.92
- 3.8 (m 24, 3.71 - 3.66 (m 1H), 3.630-15 3.53 (m 2H), 3.48 - 3.45 (m
1H), 3.44 - 3.40 (m 2H), 3.19 (dd, j = 13.4, 6.5 Hz,1H, 3.08 (dd, J =
13.7, 7.3 Hz, 1H), 2.85 (t, J =12.8 Hz, 2H), 2.32 - 2.20 (m 4H), 1.73 -
1.70 (m 2H), 1.67 - 1.51 (m 3H), 1.38 - 1.33 H, 0.81 - 0.77 (m
214), -0.04 (s, 9H). Mass spec.: 738.32 (MH)+. 2Q HExanple 2

(R)-4-(2-0Oxo-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi pgri 'I_Pe-l -carboxylic acid
[2- [1,4"]Dbipiperidinyl-I"-yl-I-(1H i ndazol - I yl)-2-o0xo-ethyl]-am de
() WD 03/104236 PCT/US03/16576 -89 o0 o ~ W NNHN HNO NANH
16 A solution of (R)-4-(2-0xo0-1, 4-di hydro-8 ui na?olin-S-yI)-pi peri di ne- |
carboxylic acid Y
{2-[1,4"]bipiperidinyl-1-yl-2,¢ LDt ri et hyl si | anyl -

et hanesul fonyl ) - 1Hi ndazol - 5- ¥ ng gt hyl }-am de (568 ng, 0.73 nmmol) and
5 cesiumfluoride (1.11 g, 7.38 mwt) gi@asneaied at 80C in acetonitrile (50
m.) for 4.5 hours. The reacti¥n mxture s concentrated and the residue
was subjected to flash columm chronatograp met hyl ene

chl oride/ methanol /triethylam ne, 94:5:1) to

"H-NMR (DMSO-ds, 500 MHz) & 10.99 (s, 0.6 H), 10.96 (s, 0.4 H), 10.85 (s, 1H),
7.41 (s, 0.4H), 7.36 (s, 0.6H), 7.33 (d, J = 8.0 Hz, 0.6H), 7.29 — 7.26 (m, 1H), 7.16 —
7.14 (m, 1H), 7.10 (d, J = 7.6 Hz, 0.4 H), 7.02 — 6.96 (m, 4H), 6.81 (br s, 1H), 6.37 —

5 6.35(m, 1H),4.86 (q, J = 8.0 Hz, 0.6 H), 4.80 (q, J = 7.5 Hz, 0.4-H), 4.45-(br s,-1H),
4.38 - 4.32 (m, 1H), 4.21 — 4.16 (m, 1H), 3.98 (br s, 1H), 3.18 (d, J = 5.2 Hz, 0.6H),
3.04 - 2.92 (m, 2.4 H), 2.82 - 2.74 (m, 4H), 2.37 — 2.33 (m, 2H), 2.25 — 2.08 (m,
4H), 2.04 - 1.90 (m, 2H), 1.47 — 1.24 (m, 10H), 0.75 — 0.71 (m, 1H). LC/MS: =
1.90 min, 598.42 (MH)".

10

Example 4
()-4-(2-Ox0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carboxylic acid [2-
[1,4']bipiperidinyl-1'-yl-1-(1 H-indazol-5-ylmethyl)-2-oxo-ethyl]-amide

o
NH
N

15 'H-NMR (DMSO-ds, 500 MHz) § 10.70 (s, 1H), 8.22 (d, J = 8.2 Hz, 0.6H), 8.11 (s,
0.4H), 8.00 (s, 0.6H), 7.89 (d, J = 9.1 Hz, 0.4 H), 7.62 — 7.57 (m, 1H), 7.50 — 7.43 (m,
1H), 7.30 — 7.26 (m, 1H), 7.14 — 7.08 (m, 1H), 6.99 — 6.95 (m, 2H), 6.85 (br s, 1H),
4.89 - 4.80 (m, 1H), 4.45 — 4.31 (m, 2H), 4.18 ~ 4.00 (m, 2H), 3.26 — 3.16 (m, 1H),



ive 280 63% yield) of,the title conmpound as a white solid with 98.2%
ge as de'?grgri nedyby H?DLC anal ysis using a Chirocel OD colum with 20%B (A
= et hanolwoXd/18236 0. 05% di et hyl ami ne in hexanes) as el uentPCIRSVFNSTON
times: 9.51 mn for title conpound and 15.9 mn for S-enantionmer). 1H NWVR
(CD30D, 500 MHz) 8 8.04 (s 0.75H), 8.09¥s, 0.25H), 7.67 (s, 0.75H), 7.65
(s, 0.25H), 756dJ 8.5 Hz, 0.75H 7.51 (d, J = 8.5 Hz, 025H) 7.41

= d, 0.25 19-7.12 2H) ,
60776 o0 Cmagp 2% by %@3%89 373 qnﬁﬁa?&% Bk bty %24;@081%411)
PRI Enmf""’?l%f‘%am”g?@? 2K 408 900 o, G2 Es g P

3.12-3.05 (mmig, 59932 MBRT.2 86 (m 3H), 2.57-2.51 (m 1.5H), 2.47-2.42 (m
1H), 2.37-2.33 (m 0.75H), 2.03-2.02 (m 1.5H), 1.87-1.75 (m 3.75H),
1.73-1.68 (m 2H), 1.67-1.54 (m 3H), 1.53-1.44 (m 4H), 1.43-1.34 (m
2H), 1.3051. Bxafuple iH), 0.83-0.77 (m 0.75H), 20 -0.16 to -0.24 (m O0.75H).

613 +.  Simlarl repared: Exanple 3

N??Z ?geco;m 2 234%% mﬂvﬂ%@gaﬁhnﬁ ybmmdumheaﬂbomdwmxyntzp c ?cu d .
2- 25 [1,4 oxo- et hy am
5\0 03/ 10 4236][%(:% %@55‘%@@6&1 Ig@#&k#ﬁm&@%% k‘?ﬁx]( & d6, 500 MHz) S
10.99 (s, 0.6 H), 10.96 (s, 0.4 H), 10.85 (s, 1H), H7 41 (s, 0.4H), 7.36

(s, 0.6H), 7.33 (d, J = 8.0 Hz, 0.6H), 7.29 - 79¢ Hn 7.16 - 7.14 (m
1H), 7.10 (d, J = 7.6 Hz, 0.4 H), 702-696( ) 81(brs 1H),
6.37 56.35 (m 1H), 4.86 (g, J = 800 Hz, 30 = 7.5 Hz,

0.4-H), 4 45-(br s,--1H), 4.38 -_4 42 4 21 - 416(m 1H), 3.98
(brs,lH),3.18(d,J—52Hz ol\B 04-292(m24H),282-

2.74 (m 4H), 2.37 - 2.33 .08 (m 4H), 2.04 - 1.90 (m
2H) , (147- 1.24 (m 10H), "75- 071 . LG/MS: tR = 1.90 nmin,
598. 42 (M4 +. 10

N ¢

~
H

A mixture of 4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-

10 carboxylic acid {2-[1,4’]bipiperidinyl—1'-yl-2—oxo-1-[1—(2-trimethylsilanyl-
ethanesulfonyl)-1H-indol-5-ylmethyl]-ethyl } -amide (52 mg, 0.067 mmol), cesium
fluoride (51 mg, 0.33 mmol) in acetonitrile (5 mL) was heated at 80°C for 4h. The
solvents were removed in vacuo and the residue was subjected to chromatography on
silica gel using methylene chloride/methanol/triethylamine (93:5:2) as eluent to

15 afford the title compound as a white solid (70% yield). 'H-NMR (CDsCN, 500
MHz) § 9.30 (s, 1H), 7.48 (s, 1H), 7.42 (s, 1H), 7.39 (d, J = 8.2 Hz, 0.6H), 7.36 (d, J
=8.2Hz, 0.4 H), 7.24 - 7.21 (m, 1H), 7.19 (t, T = 7.9 Hz, 1H), 7.12 - 7.09 (m, 1H),
7.06 (d,J =8.2Hz, 0.6 H), 7.02 (d, ] =8.2 Hz, 0.4 H), 6.95 (t, ] = 7.4 Hz, 1, 4.04 —
3.93 (m, 1H), 3.07 ~ 3.02 (m, 1.6H), 2.95 (dd, J = 13.7, 7.1 Hz, 0.4 H), 2.85 — 2.72

20 (m, 3H), 2.56 - 2.37 (m, 3H), 2.42 — 2.37 (m, 1H), 1.99 — 1.95 (m, 7H), 1.76 — 1.51
(m, 8H), 1.45 — 1.40 (m, 3H). LC/MS: 7z = 1.91 min, 612.44 (MH)".

Example 6
(i)-4—(2-0xo—1,4—dihydro-2H-quinazolin-3-yl)—piperidine-l-carboxylic acid [2-
25 [1,4’]bipiperidiny1-1'—y1~1—(1H—indazol~5-ylmethyl)—2-oxo-ethyl]-amide



—~ -

0- 2, 3-di hydr o- benzoi m dazol - 1-yl ) - pi peri di ne-1-carboxylic acid
pb)B/pﬂépetFI di nyI -1"-yl-1-(1H i ndazol - 5-yl net hyl ) - PCORSOB14594 | - am de
N ~NH NNO H15 1H NWR (DVSO d6, 500 MHz) 6 10.70 (s, 1H)
= 8.2 H,, 0.6H), 8.11 (s, 0.4p), 8.00 (s, 0.6H), 7.89 (d, J =
H, 7.62 - 7.57 (m 1H), 7.50 - 7.43 (m 1H), 7.30 - 7.26 (m
7.08 (m 1H), 6.99 - 6.95 (m 2H), 6. 85 (br s, 1H), 4.89 -
, 4.45 - 4.31 (m 2H), 4.18 - 4. 00 , 3.26 - 3.16 (m
104236 PCT/ US03/16576 -91 3.09 - 2.82 - 2.73 (m
2.34 (m 2H), 2.24 - 2.08 (m 4FD 03 88 (m 2H), 1.47 -
0.90 - 0.84 (m 1HO qu\/B 773 mn, 599.32 (M) +.
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-y\[f pi peridine-|-carboxylic acid
| nddl - 5-yl met hyl ) - 2- oxo- et hyl ] -am de

N\_/
1
Q|—| -Ih

1)
- 1, 4- di hydr o- 2H qui azof"l n-
bi pi peri di nyl - N

/" OHN N NYN N a' I

Purified by silica gel chromatography using methylene
chloride:methanol:triethylamine (93:5:2) as eluent to afford the title compound as a
white solid (90% yield). 'H-NMR (CDs;OD, 500 MHz) & 8.04 (s, 0.7 H), 8.02 (s, 0.3

5 H),7.67 (s,0.7 H), 7.65 (s, 0.3H), 7.56 (d, J = 8.5 Hz, 0.7 H), 7.51 (d,J = 8.5 Hz, 0.3
H),7.40 (d,T=8.5Hz, 0.7H), 7.33 (d, J = 8.5 Hz, 0.3 H), 7.19 — 7.12 (m, 2H), 6.97
—6.94 (m, 1H), 6.80 (d, J = 8.0 Hz, 1H), 5.08 — 5.05 (m, 1H), 4.59 — 4,54 (m, TH),
4.48 —4.42 (m, 1H), 4.37 (s, 1H), 4.27 —4.20 (m, 2H), 4.04 (d, J = 13.4 Hz, 0.3 H),
3.99 (d, J =13.4 Hz, 0.7 H), 3.19 — 3.08 (m, 2H), 2.94 — 2.86 (m, 3H), 2.57 (br s,

10 2H),2.51 -2.36 (m, 2H), 2.07 - 2.05 (m 1H), 1.90 —-1.31 (m, 16 H). LC/MS: =
1.85 min, 613.44 (MH)". The (R)-enantiomer, whose discrete synthesis is described
above (Example 1), was obtained by chiral separation of the racemate by employing
the following conditions: Chiracel OD prep éolumn, 50 x 500 mm, 20 um; A =
EtOH, B= 0.05%diethylamine/hexane; 20%B @ 65 ml/min for 45 min; retention

15  times: 20.5 min for R and 32.8 min for S enantiomers.

Example 7
(£)-4-(2-Ox0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carboxylic acid [1-(1H-
indol-5-ylmethyl)-2-(4-isobutyl-piperazin-1-yl)-2-oxo-ethyl]-amide

°\\,,NH
%OKQ
20 (H;Q/;O”/k

LC/MS: tg =2.05 min, 572.31 (MH)".



H A m xture of 4-(2-0xo-1, 4-di hydro-2H qui nazolin-3-yl)-piperidine-I- 10
carboxylic acid

{2-[1, 4" |wopBpensdi nyl -1 -yl -2-o0x0-1-[1-(2-trinmethylsilanylCT/US03/16576

et hanesul fonyl )- 1H i ndol -5-yl nethyl]-ethyl}-am de (52 ng, 0.067 mmol),
cesium fluoride (51 ng, 0.33 mml) in ae®-onitrile (5 n) was heated at
80C for 4h. The solvents were renoved in vacuo and the residue was

subj ected to chromatography on silica gel using nethyl ene

chloride/ methanol /triethylamne (93:5:2) as eluent to 15 afford the title
conmpound as qg,y)ml;l@gsol id (70%vyield). "HNWR (CD3CN, 500 MHz) S 9.30 (s,
1H), 7.48 (s, 1H, 7.42 (s, 1H, 7.39 (d, J =8.2 Hz, 0.6H), 7.36 (d, J =
8.2 Hz, O. 4 HjE)-4 725k 6-2,3- CHh.yc(rmbeM@mnc?aszlM) -piperidife-9-dahox 3 acid [3-21,4- 7. 09

ST SRR ) s o eSDmsi b owabylame 1 v %5

H, 2.85 - 2.72 20 (m 3H), 256-237(m3H)o 42-237(m1H) 1. 99
-°1.95 (m 7H), 1.76 - 1.51 (m 8H), 1.45 - ZP@/ LC/MS: tR = 1.91
n

95
mn, 612.44 (MH)+. Exanple 6
()-4-(2-0xo-1, 4-di hydr o- 2H qui nazol i n- 3 yI) pi er| I-carboxylic acid
[2- 25
[1,4" ] bipiperidinyl-I"-yl-1- (1H-|ndazol E:P/I nmet hyl ) - 2- oxo- et hyl ] - am de WO
03/104236 PCT/ US03/ 16576 -9 OHNN ONN HPurified by
silica gel chromatography usi gyI ene chI ori de: net hanol : tri et hyl am ne
(93:5:2) as eluent to afford tle nd as a white solid (90%
yield). 1H NWR (CD30D, 500 MHz) b 8.04 ( 0L#0H), 8.02 (s, 0.3 5 H), 7.67
(s, 0.7 Hg 7.65 (s,0.3H),7.56(d, J=8.5Hz, O: j?Sl (d, J=8.5 Hz, 0.3

LC/MS: g = 2.35 min, 573.26 (MH)".

Example 9
(i)-4-(2-Oxo-2,3-dihydro—benzoimidazol—1—yl)-piperidine-l—carboxylic acid [1-(1H-
10 indazol-5-ylmethyl)-2-(4-isobutyl-piperazin-1-yl)-2-oxo-ethyl]-amide

°§,NH
O

: L

LC/MS: tg =1.86 min, 573.28 (MH)".

Example 10
15 (i)—4-(2—Oxo—2,3-dihydro-benzoimidazol-1-yl)—pipen'dine-l-carboxylic acid [2-(1,4-
dioxa—8-aza-spiro[4.5]dec—8-y1)—1-(1H—indazol-5-ylmethyl)—Z-oxo-ethyl]-amide



H),7.40(d, J=8.5Hz, 0. 7H), 7. 33(d, J=8. 5Hz, 0. 3H), 7. 19-7.12(m 2H), 6. 97 - 6.94
(m 1H), 6.80 (d, J =8.0 Hz, 1H), 5.08 - 5.05 (m 1H), 4.59 - 4.54 (m
1H), 4.480-03404226 (m 1H), 4.37 (s, 1H), 4.27 - 4.20 (m 2dr/USA3/0s7¢d, J =
13.4 Hz, 0.3 H, 3.99 (d, J =13.4 Hz, 0.7 H, 3.19 - 3.08 (m 2H), 2.94 -
2.86 (m 3H), 2.57 (br s, 10 2H), 2.51 --®¥-36 (m 2H), 2.07 - 2.05 (m 1H),
1.90 -1.31 (m 16 H. LCMs: tR= 1.85 mn, 613.44 (MH)+. The
(R)-enantionmer, whose discrete synthesis is des r| bed above (Exanple 1),

was obtai ned by chiral separation of the racerra enpl oying the

foll ow ng conditions: Chiracel OD prep col um, 0 mm 20 um A =

Et OH, B= 0. 05%li et hyl am ne/ hexane; 209B @ 45 mn; retention
15 times: 20.5 min for R and 328mnf@r en o-.- Exanpl e 7
()-4-(2-O0xo- 2, 3-di hydro- benzoi m dazol - peri di ne- I -carboxylic acid

[1- (1H indol -5-yl et hyl) - 2( -1 sahut |-pera2|n1yl) 2- oxo-et hyl ] -am de
ONHQ NH H20 rD LOM : \R 05 fin, 572.31 (MH)+. WD 03/ 104236
PCT/ US03/ 16576 - 93- Exanple& o _ o _ _
()-4-(2-O0xo- 2, 3-di hydr o- benzoiHm dazol - 1- y'\' ) - Pi peridine-I-carboxylic acid
[2-(1,4- dioxa-8-aza-spiro [4.5] dec-8-yl q4(1

H i ndol - 5-yl net hyl ) - 2-oxo-ethyl] -amde ONHO-W O\ Oy NNH NONHDO

LC/MS: tg=2.18 min, 574.23 (MH)".

Example 11
5  (#)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-(1,4-
dioxa-8-aza-spiro[4.5]dec-8-yl)-1-(1H-indazol-5-ylmethyl)-2-oxo-ethyl]-amide

[,\]/
HN

g
@

O
n4
NH

To a solution of the 3-(1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-

quinazolin-3-yl)-piperidine-1-carbonyl]-amino }-propionic acid (95 mg, 0.21 mmol)

10 and N,N-diisopropylethylamine (0.14 mL, 0.82 mmol) in dimethylformamide (5 mL)
was added a solution of 1,4-dioxa-8-azaspiro[4,5]decane (32 mg, 0.23 mmol) and
PyBOP® (107 mg, 0.21 mmol) in methylene chloride (5 mL). The reaction mixture
was stirred for 16 hours at room temperature. All solvent was removed using high
vacuum. The residue was subjected to flash column chromatography using

15 methylene chloride/methanol/ triethylamine (93:5:2) to give the title compound as a
white solid (67 mg, 56% yield). "H-NMR (CDCls, 500 MHz) & 10.52 (s, 1H), 7.97
(s, 1H), 7.54 (s, 1H), 7.37 (d, J = 8.6 Hz, 1H), 7.20 (d, J = 10.7 Hz, 1H), 7.16 (t, T =
7.2 Hz, 1H),7.04 (d, J =7.6 Hz, 1H), 7.01 (s, 1H), 6.94 (t, ] = 8.6 Hz, 1 H), 6.67 (d, J
=7.6 Hz, 1H), 5.64 (d, J = 7.9 Hz, 1H), 5.16 (dd, ] = 15.0, 6.7 Hz, 1H), 4.56-4.49 (m,

20 1H),4.25 (s, 2H), 4.11 (br t, J = 15.6 Hz, 2H), 3.92-3.84 (m, 4H), 3.73-3.69 (m, 1H),



5of LOMS: tR=2.35 mn, 573.26 (M) +. Exanple 9

()-4-(2-Oxo- 2, 3-di hydr o- benzoi m dazol - 1-yl) - pi peri di ne-|-carboxylic acid
[1- (1H 1WO0 03/104236 PCT/US03/16576

i ndazol - 5-yl net hyl ) - 2- (4-i sobutyl - pi perdzin-1-yl)-2-oxo-ethyl]-amde 0 NH
NOy N9 NHNON HLOM: tR = 1.86 n9§- 573.28 (MH)+. Exanple 10 15
()-4-(2-Oxo-2, 3-di hydr o- benzoi m dazol - 1-yl) - pi peri di ne-1-carboxylic acid
[2-(1, 4- dioxa-8-aza- s%iar 0

[ 4. 5] dec- 8- y3.$0-B.361(kn. iLED a3-68-353y(mydihy3-$2-3- 10x@n. dihy3 1 1 &l ae0-Wn 3H1.04236
PCT/ US03/ 165, - O : X 18 m n,
S 23 (M) +_Z§%->g38§;‘% 24, 285 QdoMNen, Miby, 6761 @, AP 544N, HY. T

() -4-(2- Ox0- ghed g8t 2H qui nazol i n- 3-yl ) - pi peri di ne-I -carboxylic acid

[ 2_ ( 11 4_

di oxa- 8-aza-spiro[4.5] dec-8-yl)-1-(1H i ndazol -5-yl net hyl ) - 2- oxo-et hyl ] -am d
€ 5  4-Bromo-2,6-dimethylphenyldiazo-t-butyl sulfide

>

N
N

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

10 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

15 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 h.
(26.90 g, 89%). The compound appeared to be stable as a solid but underwent
significant decomposition when recrystallization from ethanol was attempted. 'H-

20 NMR (CDCls, 500 MHz) § 1.58 (9H, s), 1.99 (6H, s), 7.21 (2H, s). Mass spec.:
303.05 (MH)".

5-Bromo-7-methylindazole
HN—N

Br



N1 HN / '\ OO NAN HNo N ~f\ NH To a solution of the

3-(1H i ndazol -5-yl)-2-{ [4-(2-o0x0-1, 4-di hydro-2H

qui nazol iwo33mb423@i peri di ne-1-carbonyl ] -am no}- propi oni c RCTASPI65Mg, 0. 21
mol ) 10 and NN-dii sopropylethylamne (0.14 ni, 0.82 mol) in

di ret hyl formam de (5 nL) was added a so9giti on of

1, 4-di oxa- 8-azaspiro[ 4, 5] decane (32 ng, 0.23 nmol) and PyBOP(r) (107 ny,
0.21 mml) in nethylene chloride (5 nL). The reaction m xture was stirred

for 16 hoﬁr s at rhmraﬂemedrwduw;d tho?sﬂaweﬁtbrvmg e disnasiay Ipksniyifliaviogh
T | |
e SR T oL e PR A QBSOS BRI Y3 10

conpound as @@mmhéd. eAsal bat v(/z@7adﬂ€d a&ﬁﬁfeﬁhﬁiu@é pladdd MV 1i€0gd3, TSOEs W) 8

10.52 (s, 1 1 37 (d, J = 8.6 Hz, 111), 7.20
(d, J s 10. ;el)tddzd MNSG (]l%? mol). Ihecmivtu@% stigmeg! Vggpr@kﬁls( eernight 2 1 TJI;?

él 61) ( d7 50 1 I(eéctggn%ixt rﬁb%laséﬁe&c]a(ﬁaﬁy goﬂéq—g&%% &%f érg?_lbe‘gl ic€ %lé() 9’ (m 2 0

1H), 4.25 (sand?t% hédibdhloht atid (J0GFmLY. 6“hHZasuRiﬂg,su§beﬁﬂeﬁ3vx&41€(fmo sﬂd-lﬁi at
3.73-3.69 (m_1H), WD 03/104236 PCT/US03/16576 -95 3.60-3,5 gm 1H),
3.48-3.43 (nd Clwemlghtzazld:;hqw {dvyvas ¢gllectsd by filgation andavaﬁhﬂiwﬂé ater. Ahgp- 2. 85

(m 2H), 2.6 ss
pec. - ben (nrga o Prlilote g S ndhyl i e htin 4814 013%%3 4SS
over magnesium sulfate and evaporated to give the product as an off—wh1te solid
10 (7.60 g, 87%). "H-NMR (CDCl5/CDs0D, 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

15 S?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

20  mixture was cooled to -70°C and a solution of sec-butyllithium in cyclohexane
(1.4M, 45 mL, 2.2 equiv) was added over several minutes. After 1 h at -70°C,
dimethylformamide (10 mL) was added over several minutes. The mixture was
allowed to warm to room temperature and was stirred overnight. It was then cooled
to 0°C and carefully treated with 1IN hydrochloric acid (60 mL). After a few minutes,

25  solid sodium bicarbonate was added to basify the mixture to pH 9-10. The layers
were separated and the aqueous phase washed twice with ethyl acetate. The
combined organic phases were extracted with 0.8M sodium hydrogen sulfate (3 x 125
mL). The combined aqueous phases were washed with ethyl acetate (100 mL) and
then the pH was adjusted to ca. 10 with solid sodium hydroxide. The resulting



N N Br 4-Bronp-2,6-dinethylaniline (20.00 g, 100 mml) was ground to a
powder wth a nortar and pestle and then suspended in 24% hydrochloric
-acid (41lwplop/104bBe stirred m xture was cool ed to -20C ane@cCrrusas/ech7euv t h
sodiumnitrite (7.24 g, 1.05 10 equiv) in water (16 nlL), dropw se over 40
mn while the tenperature was nai ntai ned-9%kel ow -5C. After a further 30 mn
at -5Cto -20C, the m'xture was buffered to ca. pH 5 with solid sodium
acetate. This m xture chtat ca. -10C) was added in portions to a

stirred sol utS?JWné‘PntW%l% B ath e(hJ}’ia@tf#E (G 1 160 wily) The centhinediorgard® ni) at

0C over ca. Lrr at. 0C for
30 min 15 andrn e e B ?%B%Ef%ﬂ%‘?a“éﬁﬁ oA
stored in therodwet ad ghphttan sowcemlggtésﬂhémm (CDQls! SEVED) SWes@H,d was
collected by filtration, er, and dried under high vacuum
for several K 55(1db Sbg]@a@@{ S)Fr$e25défﬁa®hr190§;§bﬂa$‘)eé’hsésb@ :sl6a W6 MIS) a
solid but sunderwent significant deconposition when recrystallization from
et hanol was attenpted. 1H 20 NMR (CDCl3, 500 MHz) S 1.58 (9H, s), 1.99
(6H, s), 7.22-Batylsjycavhsgasjies3-(7-n031-Q5-{nikdot.5-7)-Be sl addmméthyl dspdazol e
HN-N Br WD 03/104236 PCT/ US03/ 16576 -96 Into a flane-dried round bottom
flask, 4-brono-2, 6-di nmet hyl phenyl di .& o\t- butyl sulfide (12.50 g, 41.5
nmol ) and potassi umt-but oxi de (4 5.g, 10 equiv) were conbined. A stir
bar was added and the m xture plac nder nitrogen. To this was added dry
DMSO (120 nL). The m xture was sti |gorou Ly~overni ght at rt. The 5
reaction mxture was then carefully ou ed nt xture of crushed ice
(400 nL) and 10% hydrochloric acid (3 ? S resultl ng suspensi on was
|l eft to stand at 4C overnight and thg sod)ld was collected by filtration
and washed with water. The cr udé"3§9| i Owas dissolved in 5:1 methyl ene

chl ori de/ net hanol an ol ut ed ver | um,sul fate and
evaporated to gi vét hnéedgsr%%ff Oﬂﬁ e j) C%ﬁf”@@ OéBﬂ‘? onoglycine trimethyl

ester (5.51 g, 1.2 equiv.) in tetrahydrofuran (30 mL) at room temperature was treated

10 with tetramethylguanidine (1.91 mL, 1.1 equiv). After 10 min, 7-methylindazole-5-
carboxgldehyde (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

15 (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 (CDCls3, 500 MHz) 8
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)".

20

(£)-2-Amino-3-(7-methyl-1H-indazol-5-yl)-propionic acid methyl ester
HN—N
\

NH,



10 (7.60 g, 87% . 'H NVR (CDC13/CD30D, 500 MHz) 6 2.51 (3H, s), 7.22 (1H,
s), 7.69 (1H, s), 7.94 (1H, s). Mass spec.: 211.03 (V) +.

7- met hyl iwoazobe36- car boxal dehyde HN-N H O 15 5- Br onp- 7- wetrhysos/ngdae ol e

(6.10 g, 28.9 mmol) and sodi um hydride (60%in mneral oil, 1.27 g, 1.1
equiv) were weighed into a flane-dried r@gad-bottomflask containing a

magnetic stir bar. Under a nitrogen atnosphere at roomtenperature, dry
tetrahydrofuran (30 nL) was added. The m xture was stirred at room

tenperature for 13\ pelutioniok 2-hgnaykxyparbpadaminose€ bmetibribhadasks-yrhe "
ST 20 IS ARPAL 8. S R AT SR L

After 1 h at byHibblinghitmgby thireugitniel 80 (i@ aitl thenal % geledian oh cﬁmealawﬁ

m nutes. The m xture was allowed to warmto roomtenperature and was
stirred over @ g careful Wa%idﬁqi}eﬁh@:wtw washygeosshated at 4 pgi iy a Prgshed@rwi t h 1N

hydrochl ogi ¢ , %g bonat e
was addedgt o] |gttug %Q% - ?&% ggt?lgStp‘fiygﬁg%q?'lﬁlyeﬁﬁ%t@ﬁI'gﬁrg %béﬁgﬁgdregl ed and
t he agqueous [ahdm f\tmtwdadmcmtmddhn@uhyd toagied mb@rodEhEas cooltulese doanti gani ¢

phases were extracted wi{h 0.8M sodi um hydrogen sul fate §3 X 125 m_%. The
conbi ned aquédQs Lpfeabe. M@B\%PQQDMSPHWZ%QI&{%% DOEAPRANHZ22t hen

the pH was a S 73 THE Le ing WO
031 104236 P HE0AD180443H. 873 80Ty Fo LR ST IBR 2 7 B, OF i 2
(3 x 150 nl) spdhe23dortbiMEY. or gani ¢ phases were washed with brine, dried
(magnesi um sul fate) and evaporated to give the product as a |light-tan
solid (3481 g, 65%. 1H NMR (CDCl3, 500 MHz) S 2.63 (311, s), 7.73 (1H,

s), 8.12 ?1H s), 825 (1H, s), 10.03 (1H, s). Mass spec.: 161.06 (MH)+. 5
2- Benzyl oxycar bon%/? am no- 3- (7-net hyl - 1Hi ndazol - 5-yl ) - acryl ic acid nethyl
ester HNN K

(4)-3-(7-Methyl-1H-indazol-5-y1)-2-{ [4—(2—oxo-1,4-dihydro-2H—quinazolin-3—yl)—

piperidine-1-carbonyl]-amino }-propionic acid methyl ester

ZI

15 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 1.5h
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

20  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 vacuo to give a
white solid (241.5 mg, 71%). Some product remained in the mother liquors. "H-
NMR (DMF-d;, 500 MHz) 4 1.75 (4H, m), 2.78 (3H, s), 2.7-3.1 (4H, m), 3.35 (2H,

25 m),3.86 (3H, s), 4.44 (2H, s), 4.57 (1H, m), 4.72 (1H, m), 7.11 (3H, m), 7.31 (1H, s),
7.34 (2H, m), 7.72 (1H, s), 9.34 (1H, s). Mass spec.: 491.13 (MH)".



| I H3CO O O A stirred solution of N benzyl oxycarbonyl -a-phosphonogl yci ne
trimethyl ester (5.51 g, 1.2 equiv.) in tetrahydrofuran (30 nL) at room

t enper at LWwe omsas4286 eated 10 with tetramet hyl guani di ne (1. ®CTSP3/16516 equi V) .
After 10 min, 7-methylindazol e-5- carboxal dehyde (2.22 g, 13.86 nmol) in
tetrahydrofuran (20 nL) was added. Di sappearance of starting material was
nonitored by TLC and LC/MS. After 5 days at roomtenperature, the sol vent
was evaporated and the residue dissolved in ethyl acetate. The sol ution
was washed with 2% phosphoric acid and brine, dried 15 (magnesi um sul fate)
and evaporated. The residue was purified by flash chromatography on silica
gel , el utingsphiiftlylprepaskdand 2) 2:1 ethyl acetate/hexane, to give the
product as a colorless foam (4.93 g, 97%. 1H NWR (CDC13, 500 MHz) S 2.43
(3H, s), 3.8% g%l—kgfg 5.12 (2H, s), 6.66 (1H, s), 7.28 (511, brs), 7.33
(1H, s), 7.47*PR§ %), 7.74 (1H, s), 7.96 (1H, s). Mass spec.: 366.16
(MH)+. 20 ()-2-Am no-3-(7-nethyl-IHindazol -5-yl)-propionic acid nethyl
ester HN-N 3NAMEh§1l-V0-i0842004 2362 PL 1 -dbFaror B sp®spir®@ fipersbihart tod EHHf

2- benzyl oxycar bonyl am no- 3- (7- et hyl.- 1H-i.ndazol - 5-yl )- acrylic acid nethyl
est er (4.53 Q‘,lm?.?s‘?i%%“)yl %‘ngilpﬁ}é’ﬁ 1€ gq5 g Xle\%ﬁg degassed by bubbling
nitrogen through it for 30 m n anendt hen 10% pal | adi um on charcoal (0.6 Q)

was carefully added. The m xturé€ was hydrogenat at 40 psi in a Parr
shaker 5 apparatus overni ght. Theg ral yst was noved by filtration

through a pad of celite and the irate conlBntrated in vacuo to give

the product as a colorless foam (3.62ug, ' 1H NMR (CD30D, 500 MHz)

8 2.45 (3H, s), 2.99 (1H, Abqg), 3.22_NIHNAbe 4 (3H, s), 3.89 (1H,

m, 6.91 (1H, s), 7.31 (1H, s), 7.73 (1\1Hfs). s~ spec.: 234.11 (MH)+. 10
~

'"H-NMR (DMSO-ds) § 1.59 (4H, m), 2.46 (3H, s), 3.00 -3.08 (4H, m), 3.6 ( 3H, s),
3.78-3.81 (2H, m), 4.30-4.32 (1H, m),6.78-6.88 (4H, m), 7.03 (1H, s), 7.10 (IH,
m),7.13 (1H, s),7.41 ( 1H,s), 7.96 (1H, 5), 9.12 (1H, s). Mass spec.: 477.11 (MH)".

10
Example 14

3-(7-Methyl-1H-indazol-5-yl)-2-(1,2-dihydro-2-oxospiro-4H-3,1-dihydro-

benzoxazine-4'4-piperidine-carbonylamino)-propionic acid methyl ester

N—~NH
/ (o}
B
e
(o]
Hz;CO (o]

15  Mass spec.: 478.15 (MH)".

3-(7-Methyl-1H-indazol-5-y1)-2{3 ',4'-dihydro-Z'—oxospiro-(piperidine-4,4'-(1H)~

quinolinecarbonyl amino}-propionic acid methyl ester



Example 12 ()-3-(7-Methyl - 1Hi ndazol -5-yl)-2-{
[ 4- (2- oxo0-1, 4-di hydr o- 2H qui nazol i n- 3-yl) -
pi peri di r¥ol3ae2bOnyl | - am no} - propi oni ¢ aci d net hyl ester PARAUSOMHI6STOI : C H
NYN O O O 15 A stirred solution of
()-2-am no-3-(7-nethyl -1H i ndazol - 5-yl ) ~-p@pi onic acid nethyl ester (162.9
ng, 0.698 mmol) in nethylene chloride (3 nL) at room tenperature was
treated with carbonyl diim dazol 113.2 ng, 1 equiv). After 1.5 h at room
tenperature, 3-piperidin-4-yl-3,/A-dlhydro-| H-quid1azol in-2-one (161.5 ny, 1
equiv.) was added. The m xture Wwas itred at rgom tenperature overnight. A
white 20 precipitate had forned t was sho onRe the desired product.
The sol vent was evaporated and the T esi dug itujated with nethyl ene
chloride. The product was collected bg fi 8 washed wi th nethyl ene

7 » 241.5 ng, 71% . Sone
product remained in the nother |iquats. gH NVR (DM--d7, 500 MHz) b 1.75
(4H, m, 2.78 (314, s), 2.7-3.1 LA nP, 3.35 (2H, 25 m), 3.86 (3H, s),
4.44 (2H, s), 4.57 (1H m, 4.72 (1H m, 7.11 (3H, m, 7.31 (1H s), 7.34
(2H, m, 7. 72a(584R - (1143-18%- ' T I50l3 +). Y6HBH 4104236
PCT/ US03/ 16576 - 99@%8% fsgrsl 1&%%2%?%%5‘?%% 351}%3501§5!1M1)1, d)’%%4
3- (7- Met hyl - THHj )3 H813.86 4H) mp-3.60 (3B, s)Hi3.B) (21d;18), 48004 B, nx); 6.86 (24 d)i 6.654, 4' -
(IH- 5 qui nazgl L0e) carRpyy A A LR AR S, 8L Y 153 o NS © N

NH HNr N
5 (1H, s). Mass spec.: 476.17 (MH)".

3-(7-Methyl-1H-indazol-5-yl)-2-[2'-phenyl-1',3",8'-triaza-spiro(4',5')deo-1-ene-8-

carbonyl amino]-propionic acid methyl ester

HN—N
\
o
H NH
N\H/N N/)\©
H,CO™ Y0 o

10 'H-NMR (DMSO-ds) 6 1.50 (2H, m), 1.68 (2H, m), 2.46 (3H, s was overlapped with
DMSO), 3.05 (2H, m), 3.30 (2H, m), 3.60 (3H, s), 3.86 (2H, m), 4.28 (1H, m), 6.98
(1H, d), 7.04 (1H, s), 7.40 (1H, s), 7.58 (2H, m), 7.65 (1H, m), 8.00 (1H, s), 8.04 (2H,
m). Mass spec.: 489.15 (MH)".

15 Example 15 ¢

(£)-3-(7-Methyl-1H-indazol-5-yl)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid



0
3.
7.

s),

0 ? 1H NVR (DMBO-d6) S 1.59 (4H, m), 2.46 (3H, s), 3.00 -3.08 (4H,
6 (3H,

m,

3.78-3.81 (2H, m), 4.30-4.32 (114, nm),6.78-6.88 (414, m,

03 (1HWe)31T4230 (IH m),7.13 (1H s),7.41 ( 1H's), 7. ®ET(USHB1EYE

9.12

(1H s). Mass spec.: 477.11 (M{)+ 10 Exanple 14
3- (7 Met hyl - 1H i ndazol - 5-yl ) - 2- (1, 2- di hy@1.0- 2- oxospi r o- 4H 3, 1- di hydr o-
benzoxazi ne-4' 4- pi peri di ne-car bonyl am no) - propi onic acid nethyl ester NNH
O ONH HNI1I~ NI OHCOO 15 Mass spec.: 478.15 (MH) +.
3-(7- Met hyl - 1H-i ndazol - 5-yl ) - 2{ HN”\ H
3", 4" -di hydro-2' - oxospi ro- (piy Ine-4,4' -QIHN Lnhol i necar bonyl am no
}-propionic acid nethyl ester VO QB/ 104236 PAT/ U 6576 -100- N-NH O NH
HNON O H3CO 0 1H NWVR (DVMSO R , , 2.47 (3H, s),
2.50-2.54 (1H, d), 2.60-2.64 98] 3. 06 4H, m, 3.60 (3H, s) 3.80
(2H, M, 4.30 (1H n), 6.86 (2H, é‘ (2H, M, 7.15 (1H, m), 7.40
(1H, s), 7.95 (1H, s), 8.32 (1H, s .14 (1H, s), 13.05 5 (1H, s). Mass
spec.: 476.17 (IVH)+. HO
A suspension of (+)-3-(7-methyl-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-
2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino }-propionic acid methyl ester
(240.0 mg, 0.489 mmol) in 1:1 tetrahydrofuran/methanol (20 mL) at room
5  temperature was treated with a solution of lithium hydroxide (140.5 mg, 7 equiv) in
water (10 mL). Within 1 min, the mixture became homogeneous and it was left to
stand at 4°C overnight. The solvents were evaporated at ca. 30°C and the pH was
adjusted to ca. 1 with 1N hydrochloric acid. The resulting white suspension was
stored at 4°C for several hours and the product was collected by filtration, washed
10  with a small amount of water, and dried in vacuo (169.0 mg, 73%). Solid sodium
chloride was added to the filtrate resulting in precipitation of more product (5.2 mg,
total yield 75%). "H-NMR (CD;OD, 500 MHz) § 1.2-1.7 (4H, m), 2.58 (3H, s), 2.5-
3.2 (4H, m), 3.35 (2H, m), 4.15 (2H, m), 4.36 (1H, m), 4.60 (1H, m), 6.79 (1H, d),
6.96 (1H, 1), 7.18 (3H, m), 7.49 (1H, s), 8.00 (1H, s). Mass spec.: 477.13 (MH)".
15

Similarly prepared:

3-(7-Methyl-1H-indazol-5-y1)-2-[2',3"-dihydro-2'-oxospiro-(piperidine-4,4'-(1H)-

quinazolinecarbonyl amino]-propionic acid

N—NH
/ o



-(7-Methyl- | Hindazol-5-yl)-2- [2'-phenyl-I",3",8 -triaza-spiro(4', 5
)deo- | -ene-8- carbonyl am no]-propionic acid nethyl ester HNN ~i O H NH
O NN N H3003@4286 1H- NVR (DMSO-d6) 6 1.50 (2H, m), 1.68 (2Pdr/usp3/ 165766 ( 3H,
s was overl apped with DVsO, 3.05 (2H, m, 3.30 (2H, m, 3.60 (3H, s),
3.86 (2H m, 4.28 (1H m, 6.98 (1H, d1027.04 (1H, s), 7.40 (1H, s), 7.58
(2H, m, 7.65 (1H, , 8.00 (1H, s), 8.04 (2H, m). Mass spec.: 489.15

ENH)z oxo- ??@ﬁ@%@%ﬁ&@.%ﬁ% T OE bl s é%dnbéﬂﬁrq Ih Ao
}- pr opi oni ¢ agj @néﬁzﬂﬁ%%%}quﬁ%ﬁéﬂﬁ%%-qé%PE’_}F_{%48ﬁf oM.aft NN O

HO O A suspensi o (7-me I ndazol

[ 4- (2- oxo- 1, 41Hh m)dri®-(1H, s), 7.96 (1H, s), 13.02 (1H, m). Mass spec.: 463.09 (MH)".

2H- qui nazol i n- 3-yl ) - pi peri di ne- 1- car bonyl ] -am no} - propi oni ¢ acid net hyl
ester (240.0 ng, 0.489 mol) in 1:1 tetrahydrofuran/ methanol (20 nL) at
room5 tenperature was treated with a solution of I|ithium hydroxide (140.5
ng, 7 equi.Vv) the m xture becane

1
honogeneods gn& W&&@ﬁﬁzﬂ%) 'Yléize{ﬁ@n‘élhygrlep%Q@Sﬁlr@Hﬁ -3tnéhgdbvent s were
evapor at ed atbeﬁ.f’oxa%ﬁg@glg {?t‘ﬁn@ 'é'al‘%ﬁylaﬁﬂdé?rﬁ@oﬁﬁ acflt mgthyl\f dfbe! N

hydrochloric acid. The r ting white su
N—NH
/ o}
OJ\NH
H
N\H/N
o]
HO™ o

TH-.NMR (DMSO-dg) 6 1.63-1.98 (4H, m), 2.46 (3H, s, 7-Me was overlapped with
DMSO0), 2.98-3.32 (4H, m), 3.90 (2H, m), 4.28 (1H, m), 6.78 (1H, d ), 6.87 (2H, m),

10 © 6.96 (1H, m), 7.05 (1H, s), 7.24 (1H, m), 7.41 (1H, s), 7.96 (1H, s),10.22 (1H, s)
12.42 (1H, br. ) 13.02 (1H, m). Mass spec.: 464.07 (MH)".

3-(7-Methyl-1H-indazol-5-y1)-2{3 " 4'-dihydro-2'-oxospiro-(piperidine-4,4'-(1H)-
quinoline- carbonyl amino }-propionic acid

N—NH
/ o)

NH
H
N\H/N
15 HO o °
"H-NMR (DMSO-dg) 6 1.39-1.45 (2H, m), 1.53-1.56 (2H, m), 2.46 (3H, s), 2.50-2.54
(1H, d), 2.60-2.63 (1H, d), 2.88-3.00(3H, m), 3.09-3.11 (1H, m), 3.78-3.81 (2H, m),
4.27 (1H, m), 6.69-6.70 (1H, d), 6.86-6.87 (1H, d), 6.93-6.94 (1H, m)6.99-7.00 (1H,
m), 7.05 (1H, m), 7.41 (1H, s), 7.95 (1H, s), 10.13 (1H, s), 12.50 (1H, m), 13.03 (1H,
20  m). Mass spec.: 462 (MH)".



stored at 4C for several hours and the product was collected by filtration,
washed 10 with a small anount of water, and dried in vacuo (169.0 ny, 73%.
Sol i d sodwoms/iedBeOri de was added to the filtrate resulti n@Crrusps/eesigi t ati on
of nore product (5.2 ng, total yield 75%. 1H NVMR (CD30D, 500 MHz)
81.2-1.7 (4H m, 2.58 (3H, s), 2.5- 3.2034H, m, 3.35 (2H, m, 4.15 (2H
m, 4.36 (1H, m, 4.60 (1H m, 6.79 (1H, d), 6.96 (1H, t), 7.18 (3H m,
7.49 (1H, s), 8.00 (1H, s). Mass spec.: 477.13 (MH)+. 15 Simlarly
prepared: 3-(7-Methyl -

| Hi ndazol -5-yl)-2-[2", 3" -di hydro-2' - oxospiro-(piperidine-4,4"-(IH)-

qui nazol i necarhaisthyRIFNdazBI-$91)oR p-faefﬁd-ﬂ\,lswtﬁéza(& irofd’ Bhtidd-1-endgN | O HO
0 WD 03/104236 PCT/{JSO3/ 16576 "-10 H NVR (DMSO-d6) S 1.58 (4H, m), 2.46
(3H, s), 3.00carBomd apBeol-prppiogic7&id. 91 (3H, nm), 3.88 (2H, m 4.28 (111, s),
6.70 (114, d), 6.75-6.85 (3H, m ygnlgP4 (1H d), 7.11 (114, m 7.18 (1H,

s), 7.96 (1H, s), 13.02 (1H, . spec.: 463.09 (MH)+. 5

3-(7-Met hyl -1 Hi ndazol -5-yl)-2- di hydr o- 2- oxospi r o- 4H 3, 1- di hydr o-

benzoxazi ne-4' 4- pi peri dine-carb ami no) - pPopi oni c aci d methyl ester N-NH
O N HN-NI OHOO H NH
NTrN N)\I::]
HO C)o

5 'H-NMR (DMSO-ds) & 1.36 (2H, m), 1.63 (2H, m), 2.46 (3H, s was overlapped with
DMSO0), 2.98-3.03 (2H.m), 3.09-3.11 (2H, m), 3.86 (2H, m), 4.21 (1H, m), 6.69 (1H,
m), 7.04 (1H, s), 7.40 (1H, s), 7.52-7.58 (3H, m), 7.99 (3H, m), 11.55 (1H, m), 13.00
(1H, m). Mass spec.: 475.08 (MH)".

10  Example 16

(#)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4bipiperidinyl-1'-yl-1-(7-methyl-1H-indazol-5-ylmethyl)-2-oxo-ethyl]-amide

::TQ

OOO‘

A stirred solution of ()-3-(7-methyl-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-

HN—N
\

15  dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino }-propionic acid (65.7
mg, 0.138 mmol) in 2:1 dimethylformamide/methylene chloride (1.5 mL) at 0°C was
treated with 4-(1-piperidyl)-piperidne (46.5 mg, 2 equiv), diisopropylethylamine
(0.048 mL, 2 equiv) and PyBOP® (75.5 mg, 1.05 equiv). The ice bath was allowed to



1H-NWVR (DVBO-d6) S 1.63-1.98 (414, m), 2.46 (311, s, 7-Me was overl apped
with DVBO), 2.98-3.32 (4H m, 3.90 (2H m, 4.28 (1H m, 6.78 (1H d),
6. 87 (2Hwo)o3/10486 6. 96 (1H, m), 7.05 (1H, s), 7.24 (1H, nMPCTAUSAI1451d1, S),
7.96 (1H, s),10.22 (114, s) 12.42 (1H, br.) 13.02 (1H m. Mass spec.:
464.07 (H)+. 3-(7-Methyl -1 Hindazol - 51¢4-) - 2{

3", 4" -di hydro-2' - oxospi ro-(piperidine-4,4"-(1H) - quinoline- carbonyl am no
}- propl onic acid NNHONH HNy 4 15 HOO 1H NWR (DVSO-d6) S 1.39-1.45
(2H, rr), 1. GRelfl aribthé Rhixtung waPstdted(8 telgm $9mpepatB@-gveprght( ke slventy weoe 2. 63

1H, 2.88-3.0 1 3..d 4,27
§ 1H m. 6. égfnevefg‘gr(c{gﬁh%)vac‘én%én%g‘@f‘gs(l!{{ﬁ %P‘m&l aﬁaéﬁgﬁ?ﬂqiat%r%?% 7.00
(1H, ”) , 1 c915sﬂﬁéa::%el Buting il 1441 nﬁhyl@n%l&ﬂdé‘me@&nolk@ntbﬁuﬁé—l’% s), 12.50

(1H, m, 13.03 . Mass spec. M—?l WO 03/ 1042?
PCT/ US03/ 165ﬁ6thylam136 3o give Nt prtugtias am@bzxﬂllow iyl (80. fang, SRy (HINME

N NN 1 (COD, S0 M A %%@/%or@e?t’%?{ﬁe@“%b RS, B FSERT P N O,

3H, | A9:13), 810-6.2
g o ?Z‘Aﬁsmoz/@"zag@ )\'\Q%b@@'\ég@l 68@2}9% 201 (@?{Hrdp3 0§§, = )40 (51H*(k11é1)”)
7.52-7.58 (3§e|vera)m)'65919(1([—gld) 696 (1H,t)5§ I@J(BH ), 741G (803 (1, 5). s spec. :

475.08 (M) +spe&96ﬁ%)46

10  Similarly prepared:
Example 17

(+)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1-carboxylic acid [1-(7-
methyl-1H-indazol-5-ylmethyl)-2-ox0-2-piperidin-1-yl-ethyl]-amide

oY

HN—N

Y
O\lo

15 H-NMR (CD;0D, 500 MHz) § 0.87 (1H, m), 1.33 (1H, m), 1.47 (ZH, m), 1.80 (6H,
m), 2.57 (3H, s), 2.89 (2H, m), 3.06 (2H, m), 3.18 (4H, m), 3.40 (2H, m), 3.61 (1H,
m), 4.16 (1H, m), 4.28 (1H, Abq), 4.43 (1H, m), 5.02 (1H, m), 6.51 (1H, d), 6.79
(1H, d), 6.96 (1H, t), 7.11 (1H, d), 7.15 (1H, t), 7.48 (1H, s), 8.01 (1H, s). Mass
spec.: 544.24 (MH)".

20
Example 18

(1)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-
dimethylcarbamoyl-2-(7-methyl-1H-indazol-5-yl)-ethyl]-amide



()-4-(2-0xo-1, 4-di hydro- 2H qui nazol i n-3-yl ) - pi peridine-I-carboxylic acid [2

[

1, 4" ] bi piwerosdo4rgé - 1' -yl -1- (7-met hyl - | H-i ndazol - 5- yl met hylpCTassoxossed hyl | - am
ide H-NHfo:c HNON O OCN A stirred solution of

()-3-(7-methyl -1 Hindazol -5-yl)-2-{ [4-108-0x0-1, 4- 15

di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-1-carbonyl ] -am no}-propionic acid
(65.7 ng, 0.138 nmol) in 2:1 dinethylfornmam de/ net hyl ene chloride (1.5 nl)
at OC was treated wth 4-(1-pi rﬁldyl) pi perlﬁlne (46 5 ng, 2 equiv),

di i sopropyl et hyl am ne (0. 048 7 equi V) %d yBR(r) (75.5 nmg, 1.05
equiv). The ice bath was allo o WO 03/10 / US03/ 16576 -104 nelt
and the m xture was stirred at omte ef ni ght. The sol vents
were renoved under high vacuum and! ntheyre |due was purified by flash
chromat ography on silica gel, ely |2g 18: 1 net hyl ene

chl ori de/ net hanol contai ning 1% i eehylam ne, to give the product as a
pal e-yel l ow solid (80.4 ny, 939N IR NWVR 5 (CD30OD, 500 MHz) 8 -0.28 (1H,
m, 0.75 (1H, nm), 1.2-2.0 (12H, |n), 2.08 (2H, m, 2.4-2.5 (3H, nm, 2.59
(3H, s), 2.68 (2H, m, 2.90 (4H, m, 3.08 (4H, m, 3.9-5.1 (4H, several
m, 6.81 (1HrNHR gxr%@ni 560 NiHz) § 118 (QHH;l) rn64 (ZH48)( 257 (3],,5).2. DBFELH, s).
Mass spec.: 627. 10 Simlarly

() - 4- ( 2- Oxon), zsau(ﬂglm BRI D80 (T30 P’) rﬁ?’ée@dﬁ@%&%&%ﬂﬁc aci d

[ L-(7- et hyly b (R 9RBE), 2 ¥R 97 Bree xRy 6791 BA & bbsam ot byl d - am de

5 (3H, m), 7.48 (1H, d), 8.01 (1H, s). Mass spec.: 504.15 MH)*.

Example 19

(:!:)-4~(2—Oxo—1,4-dihydro-2H—quinazolin—3-yl)-piperidine—1-carboxylic acid [1-(7-
methyl—1H-indazol—S—ylmethyl)-2—(4-methyl-piperazin-1-yl)-2-oxo-ethyl]-amide

10 ~N

'H-NMR (CDsOD, 500 MHz) 6 1.30 (2H, m), 1.66 (2H, m), 1.73 (1H, m), 1.90 (1H,
m), 2.00 (3H, s), 2.19 (1H, m), 2.35 (1H, m), 2.58 (3H, s), 2.88 (2H, m), 3.09 (2H, d),
3.10-3.45 (3H, m), 3.66 (1H, m), 4.19 (2H, d), 4.20 (2H, s), 4.43 (1H, m), 4.98 (1H,
t), 6.80 (1H, d), 6.95 (1H, t), 7.11 (2H, m), 7.16 (1H, t), 7.47 (1H, s), 8.02 (1H, s).

15  Mass spec.: 559.23 (MH)".



HNYN O O 15 1H NWR (CD3OD, 500 MHz) 8 0.87 (1H, m), 1.33 (1H, m, 1.47
(2H, m, 1.80 (6H n), 2.57 (3H, s), 2.89 (2H, n), 3.06 (2H, m), 3.18 (4H,
n, 3.40 WRH310R363.61 (1H, n), 4.16 (1H, m, 4.28 (1H ARoq)usoa16s36 (1H,
m, 5.02 (1H, m, 6.51 (1H, d), 6.79 (1H, d), 6.96 (1H t), 7.11 (1H d),
7.15 (1H, t), 7.48 (1H, s), 8.01 (1H, s)-106Ass spec.: 544.24 (MH)+. 20
Exanpl e 18

()-4-(2- Oxo- - di- hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-|-carboxylic acid

[ 1- di et hyl ?’gér“&’é?%@ -2-(7-methyl- | Hindazol-5-yl)-ethyl] -am de WO

03/ 104236 PCT/US03/16576 -105 HHNH ON HNN NOO1 1H NWR (CD30OD,
500 MHz) S 1.(¢24((2+®xq11,A-cmhﬁ&o{nﬁqumzolﬁl.-ﬁl)(pspémﬁﬂer1zar%éxﬂﬂdicid M.¢7-2- 87
(3H, s), 2.89 é&ﬁ@ §hyq.2: gng Sr) 3.07 (2H, m, 3.20 (1H, m, 4.17 (1H,
M, 4.25 (1H™%RY) ﬂf?dz?é‘)]? Mimeshy)2-axp-2-pprokigin-lsylyghyliamids) , 6. 95 (1H, t),
7.0-7.4 5 (3H, m, 7.48 (1H, d), 8.01 (1H, s). Mass spec.: 504.15 ( MH) +.
Exanpl e 19 HN—N

()-4-(2-Oxo-1, 4-di hydr o- 2H quiwpazal i -3-yl)-gi pﬁri djine-I-carboxylic acid
[1-(7- nethyl- | N
H i ndazol - 5-yl net hyl ) -2-(4-nmeth I perazjR; I o-ethyl] -am de H\N-N
H Oy N N H
N\”/N
o
5 'H-NMR (CD;0D, 500 MHz) § 1.40-1.90 (5H, m), 2.02 (3H, brs), 2.57 (3H, s), 2.86
(1H, m), 2.89 (2H, q), 3.09 (2H, m), 3.16 (lH, m), 3.25 (2H, m), 3.40 (1H, m), 3.56
(1H, m), 4.17 (2H, d), 4.27 (2H, s), 4.40 (1H, m), 4.69 (1H, 1), 6.80 (1H, d), 6.95 (1H

t?, 7.10,(1H, s), 7.16 (1H, m), 7.48 (1H, s), 7.53 (1H, m), 8.01 (1H, s). Mass spec.:
530.19 (MH)*.

2

10

Example 21

(i-)-4—(2—0xo-1,4—dihydro-2H-quinazolin—3-yl)-piperidine-1-Carboxylic acid [1-(7-
methyl—1H-indazol-S-ylmethyl)-2-0x0~2-(4-pyridin—4-y1-piperazin—l-yl)-ethyl]-amide

:TQ

HN—N
\



H'ar NyNrNO O 10 ~IINJ 1H NVR (CD3CD, 500 MHz) 61.30 (2H, m), 1.66
(2H, m, 1.78 (1H, m, 1.90 (1H n, 2.00 (3H, s), 2.19 (1H n), 2.35 (1H,
m, 2.58 WBH3/1842362.88 (2H, m), 3.09 (2H, d), 3.10-3.45 @PBHEUSNY/16536 66 (1H,
m, 4.19 (2H, d), 4.20 (2H s), 4.43 (1H m, 4.98 (1H t), 6.80 (1H d),
6.95 (1H, t), 7.11 (2H m), 7.16 (1H t)-107-47 (1H s), 8.02 (1H s). 15
Mass spec.: 559.23 (MH)+. WO 03/ 104236 PCT/ US03/ 16576 - 106- Exanpl e 20

4- ( 2- Oxo- i h 02H- ui nazaql i n- 3- I) pi peridi ne- |-carboxylic acid
E)l (7E et hylji i’@a %W{) I%g(é o1 BB(YH; w)i W8 h(1H.yh), 8BRYIH; ani de

A0 1Y M QRO R SRR 8oL e (3

3.16 (1H, m (R, m5,4234(2m)d) 43314(2ka449(1}§@64993(11;{ m664(2ﬁ c()%‘BO@])H 4.27
(2H, s), 4.40 6}% 1:% El 0 (1H # {“I
(1H s), 7. 161)( ( >76&’é( B, 2)14 (37H59) W a s)gsm(l 18), 84})(2%@)5

spec. 530. ¥ i
()-4- (2 Oxo- 1 4 di hero 2Hqui rklg.%gﬁl n-g-'yl ) - pi peridine-1-carboxylic acid

[1-(7- nethyl-1 Hindazol -5-yl nethyl)-2-oxo-2-(4-pyridin-4-yl-piperazin- |
-yl)-ethyl] -am de

Example 22

(£)-4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(7-
methyl—1H-indazol—S-ylmethyl)—2—0xo—2-(4-pyridin—2—y1—piperazin-1—y1)-ethy1]-amide

HN—N
\

u ‘ PTEQ
nTCF

10 =

'H-NMR (CD50D, 500 MHz) 6 1.27 (1H, m), 1.38 (1H, m), 1.67 (2H, m), 1.84 (1H,

m), 2.54 (3H, s), 2.65 (1H, m), 2.88 (2H, m), 3.15 (4H, m), 3.35 (1H, m), 3.58 (3H,

m), 3.77 (1H, m), 4.18 (2H, d), 4.30 (2H, s),4.42 (1H, m), 5.01 (1H, t), 6.62 (1H, d),

6.70 (1H, t), 6.80 (1H, d), 6.95 (1H, t), 7.10 3H, m), 7.50 (1H, s), 7.54 (1H, t), 7.99
15  (1H,s), 8.05 (1H, 7). Mass spec.: 622.25 (MH)".

Example 23
(-l_-)—1—(7—Methy1—1H—indazol-5-ylmethy1)-2—[1,4-bipiperidin]—1-y1—2—oxoethyl]—2',3'—
dihydro-2'-oxospiro-[piperidine-4,4'-(1H)-quinazoline]-1-carboxamide



HN-NNH O "N N HNN INOO N N W 03/104236 PCT/US03/16576 -107

1H NVR (CD30D, 500 Nﬁg) 61.38 (1H, t), 1.68 (2H, m, 1.81 (1H m, 2.30
(1H, m,wD.083043¢, s), 2.95 (4H, m, 3.13 (2H d), 3.22 @ECHUNF/16536 35- 3. 65
(4H, m, 3.79 (1H m, 4.18 (2H, d), 4.31 (2H, s), 4.42 (1H, m, 4.99 (1H
t), 6.64 (2H d), 6.80 (1H, d), 6.89 (3188-m, 6.96 (1H, t), 7.14 (311,

m, 7.51 (1H, s), 7.99 (1H, s), 8.10 (2H, d), 5 8.16 (1H, n). Mass spec.:
622.26 (MH)+. Exanple 22 _ W
()-4-(2-0xo-1, 4-di hydro- I2I—I— qu: naZ(r)]I i n-

1-(7- methyl-1 Hindazol -5-yl net

{-yf)-ethylf-anide HN-N H OyN N N OO M 10 1H NVR (CD30D, 500
MHz) 61.27 (1H, m), 1.38 (1H m, 1. (%ﬁ, nmy, 84 MMH, n), 2.54 (3H,
s), 2.65 (1H, m, 2.88 (2H, m, 3.15 (4HymM N3. , M, 3.58 (3H, m,
3.77 (1H, m, 4.18 (2H, d), 4.30 (2H, -41 42 (1H ) 5.01 (1H, t), 6.62

(1H, d), 6.70 (1H t), 6.80 (1H, 95Q1H, t),\#/10 3H, m), 7.50 (111,
s), 7.54 (1H, t), 7.99 N° "o
@
"H-NMR (DMSO-ds, 500 MHz) § 1.2-1.73 (14H, m), 2.46 ( 3H, 5), 2.75-3.24 (12H,
m), 3.87 (2H, m), 4.45 (1H, m), 4.78-4.85 (1H, m), 6.80 (1H,m), 6.86 (1H, m), 7.05 (

1H, m), 7.12 ( 1H, m), 7.21 (1H, m), 7.27 (2H, m), 7.98 (1H, m), 9.23 (1H, m). Mass
5  spec.: 613.25 (MH)"

|') - pi peridine-I-carboxylic acid
X0- 2- (4- pyr #di n- 2-yl - pi per azi n-

Example 24
(i)-l-(7-Methyl-lH-indazol-S-ylmethyl)-Z-(1-pipen'dinyl)—2—oxoethyl]—2’,3’-dihydro-

2'-oxospiro-[piperidine-4,4'-(1H)-quinazoline]-1-carboxamide

HN—N
\

O
A

A
10 ON i

'"H-NMR (CDs0D, 500 MHz) § 0.87 ( 1H, m), 1.28-1.47 (5H, m), 1.74-1.85 (4H, m),
2.53 (3H, s), 3.02-3.38 (8H, m), 3.92 (2H, m), 5.02 (1H, m), 6.82 (1H, d), 6.99 (1H,
d), 7.04-7.09 (2H, m), 7.17 (1H, m), 7.32 (2H, s), 7.45 (1H, s), 7.96 (1H, s). Mass
spec.: 530.17 (MH)*.

15

Example 25
(#)-1-(7-Methyl-1H-indazol-5-ylmethyl)-2-[ 1 4-bipiperidin]-1-yl-2-oxoethyl]-1',2'-

dihydro-2'—-oxospiro-[4H-3',1—benzoxazine-4,4’-piperidine]-1-carboxamide



15 (1H, s), 8.05 (1H, 7). Mass spec.: 622.25 (WVH) +. Exanple 23
()-1-(7-Methyl -1 Hindazol -5-ylnethyl)-2- [ 1, 4-Dbi pi peridin]

-1-yl - 2- owoeBhy42B6 - 2' | 3" - PCT/US03/16576

di hydr o- 2' - oxospi ro- [ pi peri di ne-4, 4' - (1H) - qui nazol i ne] - 1- car boxam de WO
03/ 104236 PCT/US03/16576 -108 HNN O HjN9-\NH H NN O IJDNON 1H NWR
(DVBO-d6, 500 MHz) 81.2-1.73 (14H, m), 2.46 (3H, s), 2.75-3.24 (12H, m,
3.87 (214, m, 4.45 (1H, m, 4.78-4. 85 (1H m, 6.80 (1H, M, 6.86 (1H m,
7.05 1H m, 7.12 (1H m, 7.21 (1H HP w 7.27 (2H m, 7.98 (1H m, 9.23
(1H, m. Mass 5 spec.: 613.25 (M~ _Exapple 24 ()- (7 thhyl

H i ndazol -5 -yl nethyl)-2-(1-piperidi -di hydro-

2' -oxospiro-[piperidiane-4,4"-(1 H)-Qgs boxam de HNN O HN
\NH HNN O N 10 1H NWR (CD30D, 500 , m, 1.28-1.47 (511,
m, 1.74-1.85 (411, m, 2.53 (3H, s), m, 3.92 (211, m,

5.02 (1H, ), 6.82 (1H d), 6.99()1:6
N

@)
'H-(DMSO-ds, 500 MHz) & 1.88 (14H, m), 2.64 (3H, s), 2.78 (12H,m), 4.0 (2H, m),

4.4 (1H, m),4.85 (1H, m), 6.80-6.88 (2H, m), 7.03 (2H, m), 7.11 (1H, m), 7.23 (1H,
m), 7.36 (2H, m), 7.97 (1H, m). Mass spec.: 614.73 (MH)".

-2- oxoethyl

Example 26

(+)-1-(7-Methyl-1H-indazol-5-ylmethyl)-2-(1-piperidinyl)-2-oxoethyl]-1',2'-dihydro-

2'--oxospiro-[4H-3',1-benzoxazine-4,4'-piperidine]-1-carboxamide

HN—N
\

0
H OJLNH
N\ﬂ/N

o

10  'H-NMR (DMSO-ds, 500 MHz) § 1.15-1.91 (10H, m), 2.47 (3H, s), 2.95-3.05 (6H,
m) 3.40 (4H, m) 3.95 (2H, d), 4.81(1H, m), 6.81 (1H, d), 6.88 (1H, d), 6.94 (1H, m),
6.99 (1H, m), 7.04 (1H, s), 7.24 (1H, m), 7.37 (1H, s), 7.96 (1H, s). Mass spec.:
531.23 (MH)".

15 Example 27

(£)-[1-Dimethylcarbamoyl-2-(7-methyl-1H-indazol-5-yl)-ethyl]-1',2'-dihydro-2'-

oxospiro-[4H-3',1-benzoxazine-4,4'-piperidine]-1-carboxamide



d, 7.04-7.09 (2H, m, 7.17 (1H, m, 7.32 (2H, s), 7.45 (1H, s), 7.96 (111,
s). Mass spec.: 530.17 (MH)+. 15 Exanple 25

()-1-(7-w0toglie4eBs i ndazol - 5-yl net hyl ) - 2-[ PCT/US03/16576

1, 4- bi pi peridin]-1-y1-2-oxoethyl]-1", 2"-

di hydro-2'--oxospiro-[4H 3', 1- benzoxazi n#16, 4' - pi peri dine]- 1 -carboxam de
WO 03/ 104236 PCT/ US03/ 16576 -109 HN-N O OHNH NYNNOO OGN

1H (DVMSO-d6, 500 MHz) S 1.88 (14H ) .,2.64 (3H s), 2.78 (12H m, 4.0 (2H,
m, 4.4 (1H nm,4.85 (1H m, 6.8 88 (2H, m, 7.03 (2H, m, 7.11 (1H,
m, 7.23 (1H, m, 7.36 (2H m, 1H, m. Ngss spec.: 614.73 (M)+. 5
Exanple 26 ()-1-(7-Methyl-1

H i ndazol - 5-yl et hyl ) - 2- (1- pi peri di - 2- OX em%fm,l- 1', 2" -di hydro-

2' --oxospiro- [4H 3", 1-benzoxazi ne- - piperik di he] -1-c arboxam de HN-N O
HONH Nr NO O 10 1H NWR (DMSO ,15-1.91 (10H, m), 2.47
(3H, s), 2.95-3.05 (6H, mM 3.40 {« mo 3. d, 4.81(1H m, 6.81
(1H, d), 6.88 (1 H d), 6.94 (1H, ,06.99(1H, m, 7.04 (1H, s), 7.24
(1H, m, 7.37 (1H, s), 7.96 (1H, s). Mass spec.:

'H-NMR (DMSO-ds, 500 MHz)  1.68-1.88 (4H, m), 2.47 (34, m), 2.79 (6H, s),

2.89-3.04 (4H, m), 3.96 (2H, d), 4.75 (1H, m), 6.81 (1H, d), 6.88 (1H, m), 6.93 (1H,

m), 6.98 (1H, m), 7.05 (1H, s), 7.24 (1H, m), 7.43 (1H, s), 7.97 (1H, m), 8.32 (1H, s).
5  Mass spec.: 491.14 (MH)".

Example 28

(i)-[l—'(Z—adamantyl-carbamoyl)-Z-(7-methy1-lH-indazol-S-yl)—ethyl]-1',2'—dihydro-

2'—oxospiro-[4H-3',1—benzoxazine—4,4'—piperidine]—l-carboxamide

HN—N
\
o)
H OJLNH
N__N
T
HN Yo ©

' ol

'H-NMR (DMSO-dg, 500 MHz) 6 1.40-1.95 (15H, m), 2.46 (3H, m), 2.89-3.07 (4H,
m), 3.81 (1H, m), 3.90 (2H, m), 4.48 (1H, m), 6.74 (2H, m), 6.86 (1H, d), 6.97 (1H,
m), 7.11 (1H, s), 7.24 (1H, m), 7.36 (1H, s), 7.44 (1H, s), 7.96 (1H, s). Mass Spec.:
597.27 (MH)".

15

Example 29



531.23 (WMH) +. 15 Exanple 27

()-[1- D net hyl car banoyl - 2- (7- et hyl - 1H-i ndazol -5-yl)-ethyl]-1", 2" -di hydro-2
' - OXOSpiwo-0BAB236 , 1- benzoxazi ne- 4, 4' - pi peri di ne] -1 - car boramiude3/ V@76
03/ 104236 PCT/ US03/ 16576 -110 HNNN O HOANH NrN NOO 1 1H NWR
(DVBO-d6, 500 MHz) S 1.68-1.88 (4H, m,.A147 (3H, m, 2.79 (6H s),
2.89-3.04 (4H, m, 3.96 (2H, d), 4.75 (1H, m, 6.81 (1H d), 6.88 (1H,
6.93 (1H m, 6.98 (1H m, 7.05 (1H, s), 7.24 (1H m, 7.43 (1H s), 7.97
(1H, n), 8. 3e:)¢ILRI-Diydro-8'- do@spir(s—[)ﬁ&,’i 1-Herzok4zipdMiyH-pipexidimet leca2Boxylic[acid

|]_'|_ I( ﬁ d:ggr{agf | Car Eyrifﬁjlmd%zo dr )Hew% 2:“ -0x0-2-(4-pyridin-4-yl-piperazin-1-yl)-ethyl]-

2' - oxospi ro-LﬂjS' 1- benzoxazi ne-4, 4' - pi peridine]-1-c arboxam de H\-N O H
ONH N'NHN OO 10 zgr 1H—NNR (DNBC)dG 500 MHz) S 1.40-1.95 (15H, m,

2.46 (3H, n), 2.89-3.07 (4H, : 8|_JrN_r(TéH 3.90 (2H, m, 4.48 (1H, m,
6.74 (2H, m, 6.86 (1H, d), 6. 97 (1H 7.11 (1H, s), 7.24 (1H, nm, 7.36
(1H, s), 7.44 (1H, s), 7.96 (1H, s Spec.: 997.27 (M) +. 15 Exanple
29
H O “NH
N_ N
T
N o0 ©
[ h
N~

5 LC/MS: tg = 1.56 min, 609.14 (MH)".

Example 30

(#)-1',2"-Dihydro-2'-oxospiro-[4H-3',1-benzoxazine-4,4'-piperidine-1-carboxylic acid
{2-(7-methyl-1H-indazol-5-y1)-1-[(pyridin-4-ylmethyl)-carbamoyl]-ethyl }-amide

HN—N
\

o)
H O/U\NH
NN
T%
N o ©

I
10 N =~

I=Z

LC/MS: tg = 1.49 min, 553.12 (MH)".



WO 03/ 104236 PCT/US03/ 16576 -111

()-1'",2" -Di hydro-2' -oxospi ro-[4H 3", 1- benzoxazi ne- 4, 4' - pi peri di ne-| -car boxy
lic acid wp 03/104236 PCT/US03/16576

1- (7-nmet hyl - 1Hi ndazol - 5-yl et hyl ) - 2- oxo- 2- (4- pyri di n- 4-yl - pi perazin-1-yl)-
ethyl]- amde H-N O H O NH N,rN NOOII2J g~! 5L COM: tR = 1.56 mn,
609. 14 (M) +. Exanple 30 ()-1',2'-Dihydro-2'-oxospiro-

[ 4H 3", 1- benzoxazi ne 4, 4" - pi peri d| ne- | -carboxylic acid 12-(7-nmethyl -

1H i ndazol - 5-Bample 31 [ (pyri di n-4-yl methyl ) - carbanoyl ] -ethyl }-anmide HNN
0O HONMNH N~rNNOO 10 N, LOMs: tR=1.49 mn, 553.12 (M) +. WO

03/ 104236 PCTAVMBQZINMERTE1H=-iAdadol- DL A thyl-2 brocthyl]3 4"
H-i ndazol -5-yl 9rTJg{hy g 1.4-bi mgu)n E(’ ﬂplg g?(@etz Xty

di hydr o- 2' - oxdikysire-a-- pmspgm[mm@dmevﬂ A(1H)- q@p@oﬁm]rh@qrqua@mdboxam de HN-N O

H NH
HN—N
\
0]
H NH
"N
et
N

5 "H-NMR (DMSO-dg, 500 MHz) & 1.20-2.00 ( 14H, m), 2.46 (3H, 5), 2.38-3.03 (12H,
m), 3.87 (2H, m), 4.34 (1H, m), 4.76-4.87 (1H, m), 6.65 (1H, m), 6.82-7.64 (3H, m),
7.13-7.23 (2H, m), 7.36 (3h, m), 7.96 (1H, s). Mass spec.: 612.32 MB)*.

Example 32
10  (¥)- 1-(7-Methyl-1H-indazol-5-ylmethyl)-2-[1-piperidinyl]-2-oxoethyl}3',4'-dihydro-
2'-oxospiro-[piperidine-4,4'-(1H)-quinoline]-1-carboxamide

HN—N
\

H NH
NN
T

"H-NMR (DMSO-dg, 500 MHz) 6 1.10-1.68 (10H, m), 2.46 (3H, s), 2.50-2.60 (2H,
m), 2.82-2.97 (4H, m), 3.39 (2H, m), 3.85 (2H, m), 4.80 (1H, m), 6.68 (1H, m), 6.87

15 (1H,d), 6.94 (1H, m), 7.03 (1H, s), 7.06 (1H, m), 7.15 (1H, m), 7.37 (1H, s), 7.40
(1H, s), 7.96 (1H, s). Mass spec.: 529.25 (MH)".



NNOO NS5 'HNW (DVWO d6, 500 MHz) S 1.20-2.00 ( 14H, m, 2.46 (3H,, s),
2.38-3.03 (12H, m, 3.87 (2H, m, 4.34 (1H, m, 4.76-4.87 (1H, m, 6.65
(1H, m, w083AM28¢ (3H, m, 7.13-7.23 (2H, m, 7.36 (3h, Pajr/USP3/9B7¢ 1H, S).
Mass spec.: 612.32 (WMH) +. Exanple 32 10 ()-

1-(7-Met hyl -1 Hi ndazol - 5-yl net hyl ) - 2-[ 1.pigeri di nyl ] - 2- oxoet hyl ] 3', 4' - di hyd
ro- 2'-oxospiro-[piperidine-4,4"-(1H) -quinoline]-1-carboxamde HN-N O H
NH N r jb 00 1H NWR (DVSO- d6, 500 MHz) S 1.10-1.68 (10H, m, 2.46 (3H, s),
2.50-2. 60 (2Mxample 2382-2.97 (4H, m, 3.39 (2H, m, 3.85 (2H, m, 4.80 (1H,
m, 6.68 (1H, m, 6 87 15 (1H, d), 6.94 (1H, m, 7.03 (1H, s), 7.06 (lH

. 7.15 (1Humy . _, |
ibo. 25 (|\/|(4)+(Jr IR yisa i o o B @f?l?@%tﬁ%]'lﬁ Bldin)Bs 2 SpeC.

()-[1-Di net h)dxoqntmr@pnpeﬁdl(ﬂ»%ml(lﬂj qlhlhblnn’o:dl-dzccalrbcﬁi-a;m«}le et hy] | -3 , 4" -di hydro
-2' - oxospiro- [piperidine-4,4"-(1H)-quinoline]-1-carboxam de HN-N O H NH
NONNO O 5 1H NWR (DVSO d6, 500 I\/Hn)_NB143(2H m, 1.56 (2H, m, 2.46
(3H, s), 2.56 (2H, m, 2.79 (3 .90 (5H, n), 3.84 (2H, m, 4.73 1H,
m, 6.69 (1H, d), 2.69 (1H, d), ¥ (111, m, .05 (2H, m, 7.14 (1H m,
7.37 (1H, s), 7.42 (1H, s), 7.96 ). Massispec.: 489.2 (M) +.

NH

5 H.NMR (DMSO-dg, 500 MHz) 6 1.43 (2H, m), 1.56 (2H, m), 2.46 (3H, s), 2.56 (2H,
m), 2.79 (3H, s), 2.90 (5H, m), 3.84 (2H, m), 4.73 1H, m), 6.69 (1H, d), 2.69 (1H, d),
6.94 (1H, m), 7.05 (2H, m), 7.14 (1H, m), 7.37 (1H, s), 7.42 (1H, s), 7.96 (1H, s).
Mass spec.: 489.2 (MH)".

10  Example 34

(£)-4-Ox0-2-phenyl-1,3,8-triaza-spiro[4,5]dec-1-ene-8-carboxylic acid{1-(7-methyl-
1H-indazol-5- yl methyl)-2-[1,4]bipiperidinyl-1'-yl-2-0xo-ethyl }-amide

HN—N
\

0
y O%NH
N\H/N N/)\©
0
O”O

'H-NMR (DMSO-ds, 500 MHz) & 1.34-2.00 (14H, m), 2.48 (3H, s overlapped with
15 DMSO), 2.70-3.30 (12H, m), 3.90 ( 2H, m), 4.40 (1H, m), 4.82 (1H, m), 6.82 (1H,
m), 7.04 (1H, s), 7.37 (2H, m), 7.56 (3H, m), 7.98 (3H, m). Mass spec.: 625.29

(MH)".



10 Exanmple 34
()-4-O0xo-2-phenyl -1, 3,8-triaza-spiro[ 4, 5] dec-1I-ene-8-carboxylic acid{
1- ( 7- met wb-03abd2860dazol -5- yl nethyl)-2-[ PCT/US03/16576
1, 4] bi piperidinyl-1'"-yl-2-oxo-ethyl }-amde H-N HNH NONN O~ j:DNON
1H NVR (DVBO-d6, 500 MHz) 6 1.34-2.00 (1d4- m), 2.48 (3H, s overlapped with
15 DVMsO), 2.70-3.30 (12H, m, 3.90 (2H, m, 4.40 (1H, m, 4.82 (1H m,
6. 82 (1H m, 7.04 (1H, s), 7.37 (2H, m, 7.56 (3H, m, 7.98 (3H, m. Mass
spec.: 625. 2Exa1(mlls|)3 WO 03/ 104236 PCT/ US03/ 16576 -114- Exanple 35
()-4-O<o 2- phenyl -1, 3,8-triaza-spiro[ 4, 5] dec-1 - ene- 8-carboxylic aci d{
1-(7-met hyl -1l 8- -
L e N(%bt oslgézzl%en t N>3 8 %&Qxﬁl}%ﬁﬁ/%ecm -BR- O?%%fb\b%%lhd a%xcmcw%éltgyll 6
(6H m, 1. 713H(114&hzohﬁﬁ ylzmmy()ga-[l-plpg;ndlﬁylgu Q(Gxoeﬂnm}-anﬁl@ (2H m, 3.93 (2H,
m, 4.82 (1H, m, 6.78 (1H, : H,\pEN(lH s), 7.37 (2H, s), 7.40 (1H s),
7.53 (2H, m, 7.98 (2H, m. I\/as . 543.26 (MH)+. Exanple 36 10
()-4- Oxo-2-phenyl -1, 3,8-tri aza-¥ 4, 5] dec-1| - ene-8-carboxylic acid[1-
di et hyl car banoyl -2-(7-nethyl -I dazol -59. yl)-ethyl]ani de HN-N

NH

™ N*@

5 'H-NMR (DMSO-dg, 500 MHz) § 1.10-1.62 (6H, m), 1.73 (4H, m), 2.48 (3H, s),
3.00 (6H, m), 3.39 (2H, m), 3.93 (2H, m), 4.82 (1H, m), 6.78 (1H, m), 7.05 (1H, s),
7.37 (2H, s), 7.40 (1H, s), 7.53 (2H, m), 7.98 (2H, m). Mass spec.: 543.26 (MH)".

Example 36

10  (¥)-4-Oxo-2-phenyl-1,3,8-triaza-spiro[4,5]dec-1-ene-8-carboxylic acid[1-
dimethylcarbamoyl -2-(7-methyl-1H-indazol-5- yl)-ethyl]amide

%ﬁ*@

'H-NMR (DMSO-ds, 500 MHz) & 1.28-1.61 (4H, m), 2.78 (4H, m), 2.90 (6H, m),
3.94 (2H, m), 4.74 (1H, m), 6.77 (1H, m), 7.05 (1H, s), 7.37 (4H, s), 742 (1H, s),
15 7.52 (2H,m), 7.98 (2H, m). Mass spec.: 502.21 (MH)".



ONH H"-0 NONNO NOO1 'HNW(DVMSO d6, 500 MHz) 6 1.28-1.61 (4H,
m, 2.78 (4H, m, 2.90 (6H m, 3.94 (2H m, 4.74 (1H m, 6.77 (1H m,
7.05 (1HwW®)03/10423¢9 (4H, s), 7.42 (1H, s), 15 7.52 (2H, m PCTASB3/(BFH n).
Mass spec.: 502.21 (MH)+. WD 03/104236 PCT/ US03/ 16576 -115- Exanple 37

4- (2- Ox0- 1, 4- di hydr o- 2H qui nazol i n- 3-yl Y11&-per adi ne- | - carboxylic acid {

1- (1H indazol -5-yl net hyl)-2-ox0-2- [4-(2-o0x0- |

, 4-di hydro-ZE%glﬁ%p olin-3-yl)-piperi din-1- yl]-ethyl } -amde HNN If06¢C
H NyN O N %0 5 LCMS: tR=1.51 min, 674 (M)-' Exanple 38

4- (3-(1H 1 ndazol -5-yl)-2-{

[ 4- (2- oxo0- 1, 4-(_2110@rtg-ahydmmathamia-yylg-ggmmﬁli&dimbaxylﬂ&accca{ bony!] -amno
P R Oy ) S L 1) S s BV Fore L -y 2 itozoi Ay piparidine e "

yl]-ethyl }-amide

LC/MS: tg = 1.51 min, 674 (MH)"

Example 38
4-(3-(1H-Indazol-5-yl)-2-{[4-(2-0x0-1 ,4—dihydro-2H—quinazolin—3-y1)-ﬁiperidine-1—

10 carbonyl]-amino }-propionyl)-piperazine-1-carboxylic acid benzyl ester

:TQ

(\N o
@olrw

LC/MS: tg = 1.74 min, 665 (MH)".

HN—N
\

Example 39
15 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1-carboxylic acid [1-(1H-
indazol-5-ylmethy!)-2-oxo0-2-piperazin-1-yl-ethyl]-amide



y O LOM: tR=1.74 mn, 665 (NM+. Exanple 39 15

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

[ 1- (1H iwOoazab4256 yl net hyl ) - 2- oxo- 2- pi per azi n- 1-yl - et hyl | Pamiude3/ V@76

03/ 104236 PCT/ US03/16576 -116 HNNH O YNNH NYN rNOO HNJ To a
degassed sol ution of 4-(3-(1Hindazol -544k)-2-{ [4-(2-0x0-1, 4-di hydro-

2H qui nazolin-3 -yl )-piperidine-1-carbonyl] -amno }

- propionyl)-pi perazine- | - carboxylic acid benzyl ester ( 280 ny, 0.42
mmol ) in methanol (50 m) was aUtéQ 5 10% pal | gdi zed charcoal (50 ng). The
m xture was shaken in a Parr ap S undero atrspsphere of hydrogen at
50 psi for 3 h. The m xture was tered thro;ih @ e. The filtrate was
concentrated under reduced pressure ' Fed product in 91%
yield. LM tR = 1.22 mn, 531
4- (2- Oxo-1, 4-di hydr o- 2H qui nazol i
1-(1H 0
i ndazol -5-yl met hyl )-2-[4-(2- rqaf(h\w pot yl ) - pi perazi n-1-yl]-2-oxo-et hyl
}-amide HNNH O\'/N\ ~Njn/_JHNN NOO N

0 BExanpl e 40a
-piperidine-|-carboxylic acid {

To a degassed solution of 4-(3-(1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-
2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino } -propionyl)-piperazine-1-
carboxylic acid benzyl ester ( 280 mg, 0.42 mmol ) in methanol (50 ml) was added

5 10% palladized charcoal (50 mg). The mixture was shaken in a Parr apparatus under
an atmosphere of hydrogen at 50 psi for 3 h. The mixture was filtered through celite.
The filtrate was concentrated under reduced pressure to give the desired product in

91% yield. LC/MS: tg = 1.22 min, 531 (MH)".

10  Example 40a
4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic ~acid {1-(1H-
indazol-5-ylmethyl)-2-[4-(2-methyl-butyl)-piperazin-1-yl]-2-oxo-ethyl }-amide

HN N H
0. _N
N\D
H
N\”/N
o)

A stirred solution of 4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-
15  carboxylic acid [1-(1H-indazol-5-ylmethyl)-2-oxo-2-piperazin-1-yl-ethyl]-amide
(100 mg, 0.188 mmol) in methanol (25 mL) was treated with 2-methyl-butyraldehyde
(0.03 ml, 0.376 mmol). After 1h at room temperature, sodium triacetoxyborohydride
(80 mg, 0.316 mmol) was added. The mixture was allowed to stir overnight. The
solution was filtered through an SCX cartridge. The cartridge was eluted first with
20  methanol and then with a 1M solution of ammonia in methanol. The solvent was

removed in vacuo to give the desired product in 50% yield. LC/MS: tg = 1.31 min,
601(MH)".



A stirred solution of

4- (2- oxo0-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-1 -

15 carboxylic acid

[ 1- (1H i mef@a0i1083¢/| et hyl ) - 2- oxo- 2- pi per azi n- 1-yl - et hyl ] - 2eirdes03/{650© ny,

0. 188 nmol )
(0.03 M, O

. 376 mol ).
triacet oxyborohydri de
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i n net hano
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(25 nmL) was treated with 2-nethyl-butyral dehyde
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HPLC Mass spec

Exanpl e No. StmumiaMe(REsantioorTHe ammbnia¢@Esplutin Nas copgentratdd i OlociN 2. 62

629 N O ?O

Mew, N J

H

and the cruc[l\cli_ Ig\xl‘oyucts were purified by preparative HPLC to the afford the products

listed in Table 1.

Table 1. Examples 40b-40k.

HPLC Mass spec
Example No. Structure Retention I:L
) ) (MH)
time (min)
HN"‘{ o n
T
400 nTO 2.62 629
o
Me\(.«)g@ °
HN-N H
OTN
40c Sjr{:j/ 141 587
[e]
Me\%O °
HN—': H
OTN
40d RTO 1.27 573
o
ME\HEO °




ON N |

/ 40c NY NO 1.41 587 000 X M ,,N,)

1.27 573 0 0 Me NJ WD 03/104236 PCT/ US03/ 16576

Exanpl e N&O 03t10426¢ ur e Retention (IVH) +

HN- N H

Oy N XN 40d NY Na

-118 HPLC Mass spec

Cr 1.74 611 0 NHNNH OYN N 40f Ny N 1.89 643 Et |

H OY NN

time (mn) H\N-N H POY/UN03/1d876 40e N y

NOO M N HNN

-118-
HPLC M
Example No. Structure Retention (asMsI;Rec
time (min) )
HN—"{ H
o N
e
40e : TU 1.74 611
(\N o °
Qi
HN—": H
o N
0
40f L‘YO 1.89 643
Meﬂajt\/r(\/'N Oo
T
40g ETO 1.48 610
o]
N [s]
H
HN-f‘: H
OTN
40h ! TQ 2.19 614
[o]
MeZN\/\/O ’
HN-": H
OTN
40i :T,Q” 236 629
Et |/\N 0 °
I-Pr)\/N\/|
b
40j nTO 1.66 647
o]




40g NuNCr 1.48 610 NI N\v OIO N HHNNH Oy NNI / 40h NyNCr 2.19 614
NOO M2N,.,,, NHN-NH O YN N 40i NyNa 2.36 629 Et rNO O FPr~NJ

HN-N H OwNo3M042d40] NNa 1.66 647 N O O Ph~~N J WO 03/ 104286/URCY¥1d3%03/ 16576
-119 HPLC Mass spec Exanple No. Structure Retention (MH)+ time (mn) H\NN

H O/N \ I N -119-
HPLC Mass spec
Example No. Structure Retention (MI—I)E”
time (min)
HN""{ H
o} N
0
40K : TO 261 545
N™ TO °
Me’N\)

Example 41a
3-(7-Methyl-1H-indazol-5-yl)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carbonyl}-amino }-propionic acid cyclohexyl ester

HN—N

b nd

To a stirred solution of (£) —2-amino-3-(7-methyl- 1H-indazol-5-yl)-propinic
acid (20 mg, 0.042 mmoles), 4-(dimethylamino)pyridine (2.5 mg, 0.02 mmoles), and
1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (33 mg, 0.17
mmoles) in methylene chloride (2 mL) and dimethylforamide (1 mL), was added

10 cyclohexanol (13.3 uL, 0.126 mmoles). The reaction mixture was stirred at 50-55°C
for 4 h. The solvent was removed under reduced pressure, the the residue purified by
preparative TLC on silica gel (9: 1 chloroform/methanol) to give the desired product
as white solid (9.4 mg, 40%). "H-NMR (CD;0D, 500 MHz) & 1.32-1.87 (14H, m),
2.57 (3H, s), 2.86 (2H, m), 3.11-3.26 (2H, m), 4.13-4.22 (3H, m), 4.46 (1H, m), 4.55

15 (1H, m), 4.80 (1H, m), 6.79 (1H, d), 6.97 (1H, m), 7.08-7.18 ( 2H, m), 7.35 ( 1H, s),
7.47 (1H, s), 8.01-8.02 (1H, m). Mass spec.: 559.22 (MH)*.

Similarly prepared:
Example 41b
20  3-(7-Methyl-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-benzyl-piperidin-4-yl ester



40k NY Na 2.61 545 0 O Me' Exanple 4la 3-(7-Methyl-1Hindazol -5-yl)-2-{
[ 4- (2- oxo0-1, 4-di hydr o- 2H qui nazol i n- 3-yl) -

pi peri di r#ol3ae2bOnyl | - am no} - propi oni ¢ aci d cycl ohexyl e®Carusebiddzéed Oy N

N HNYN O 5 00To astirred solution of () -2-am no-3-(7-nethyl -

1H i ndazol -5-yl)-propinic acid (20 ng, 02042 mol es),

4- (di met hyl am no) pyridine (2.5 ng, 0.02 moles), and

1-[ 3-(di met hyl am no) propyl ] - 3-et hyl car borqi i mde hydrochloride (33 ng, 0.17

nol es) in nmethylene chloride (2 nl) ‘@hd\di nethyl foramde (1 nL), was added

10 cycl ohexanol (13.3 L, 0.126 mmo e reacOronNpi xtuyure was stirred at
50-55C for 4 h. The solvent was re | under red cedssure, t he the
residue purified by preparative TLC®A silic N9

chl orof orm met hanol ) to give the desired ﬁro@as white solid (9.4 ny,
409 . 1H NMR (CD3OD, 500 S . ~m, 2.57 (3H, s), 2.86
(2H, m, 3.11-3.26 (2H, .13k4 % 4.46 (1H, m, 4.55 15 (1H,

M, 4.80 (1H m), 6.79 (1A~ d), 6797 EIH©°n), 7.08-7.18 (2H ), 7.35 ( 1H,

s), 7.47 (1lHc/Ms: 18=9L 68110%2 +Mass spec.: 559.22 (M) +. Sinmlarly
prepared: Exanple Iglb 720 -’?g@kgt(%)-'ll-l-i ndazol - 5-yl )-2-{

[ 4- (2- oxo0-1, 4-di hydr o- 2H qui nazol i n-3-yl) -

pi peri di ne- 1-carbpnyl ] - am no} - propi oni ¢ acid 1-benzyl - pi peri di n-4-yl ester
WO 03/ 104236 EI%&P% 16576 -120 HN-N H

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

\ OT: O

LC/MS: tg = 1.59 min, 574.27 (MH)".

10  Example 41d
3-(7-Methyl-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carbonyl]-amino}-propionic acid 4-phenyl-cyclohexyl ester

HN—N

\ OT
o S

LC/MS: tg =2.69 min, 635.29 (MH)".

H
N

15



Oy N\

pi peri di ne- | -

NI / HNYN OOO LOM: tR=1.76 mn, 650.30 (VH +. Exanple
41c 5 3-(7-Methyl -1 Hindazol -5-yl)-2-{

[ 4- (2- oxowD,08AdH2B¢/ dr 0- 2H- qui nazol i n- 3-yl ) - PCT/US03/16576
pi peri di ne- 1- car bonyl ] - am no} - propioni ¢ acid 1-nethyl -pi peridin-4-yl ester
HN-NNHO N HNNN O OOLCOM: tR =12159 mn, 574.27 (MHd)+. 10
Exanpl e 41d 3-(7-Methyl -1 Hindazol -5-yl)-2-{

[4-(2-o0x0-1, 4-di hydro 2H qui nazol i n-3-yl') -

am no} - propi oni c aci d 4-phenyl -cycl ohexyl ester

flg -
ggl; ?ngg 6 g j M}%&%nﬁ%@ %Zt ﬁé_(z%i(%gl L dﬂiyd?oSEH q?.urgazo 1n—3-y1)’L 5 VO

3- (7- Met hy| - | pibdrivhec 0lcafboyll] -azrifo -fropmixarid (H)- ipkil dinos- ?Hatﬂy] &egol i n-3-yl) -
pi peri di ne- 1- car bonyl ] -am no}- pr op| on|  acl d (R -1-pyridin-4-yl-ethyl

HN-NOH

H
N

5 LC/MS: tg = 1.66 min, 582.22 (MH)".

Example 41f
3-(7-Methyl-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carbonyl]-amino }-propionic acid (S)-1-pyridin-4-yl-ethyl ester

HN—N
H
) N
////O
10
LC/MS: tg = 1.65 min, 582.23 (MH)".
4-Bromo-2-chloro-6-methylphenyldiazo-t-butyl sulfide
.
N\
N
Cl
Br
15 4-Bromo-2-chloro-6-methylaniline (4.0 g, 18.3 mmol) was suspended in 24%

hydrochloric acid (5 mL). The stirred mixture was cooled to -20°C and treated with
sodium nitrite (1.32 g, 1.05 equiv.) in water (2 mL), dropwise over 10 min while the

ester



OY N N HNYN \ _ "OOON/ 5 LOM: tR =1.66 mn, 582.22 (V) +.

Exanpl e 41f 3-(7-Methyl -1 Hindazol -5-yl)-2-{

[ 4- (2- oxowD,08A0H2B¢ dr 0- 2H- qui nazol i n-3-yl) - ~ PCT/US03/16576

pi peridi ne-1-carbonyl]-am no}-propionic acid (S)-1-pyridin-4-yl-ethyl ester
HNNHOY N N HNYN //'1"0 0 0 10 N-4de2Ms: tR =1.65 min, 582.23 (M) +.
4- Br onp- 2- chl or 0- 6- et hyl phenyl di azo-t-butyl sulf : ;:Ie >~S N Nd (Cj:l Br 24}/5
4- Brono- 2-chl oro-6-net hyl aniline (4.0 18.3 mml ) was suspended in 0
hydr ochl ori ¢ SRperase ﬁ@%/maiﬂﬁ@n‘é‘i P‘?IP\é‘d5gﬁ:-x{AﬁP"ea {uather 3@ mid at ¢ °C 202086 dthe

treated with .,; ' [ Febd . o1 LV. ). Ln ter (2 ,
dr opwi se overm%gﬂﬁwr%%lﬁﬁghﬁ %é&\%a%tféﬂggég@#ﬂl/aﬁéﬁ%/ f@@%%&xt&ffég%ﬁt at ca.
tenper at ure WhG°Giavataidedth fretion toGrirdi kelitian Bﬂtr-blh[er th& (P08 ndll, 1-edfii P
-20C, the mxture was buffered to ca. pH 5 with solid sodi um acetat €. Thi s
m xt ure (keptin &thagel (18.51pk) atf8E averiead 10 mipoFollowmgtadd#iont the meigtusotvag i on of
t-butyl t gl Olstil(r%d gt6 O‘JH'for%O%%lrjlla\llld)then crushed ice (ca. 50 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 hi gh vacuum for several
hours (4.60 g, 78%). Mass spec.: 323.03 (MH)*.

10  5-Bromo-7-chloroindazole

HN—N
\

Br
Into a flame-dried round bottom flask, 4-bromo-2,-chloro-6-
methylphenyldiazo-t-butyl sulfide (4.60 g, 14.4 mmol) and potassium t-butoxide
(16.1 g, 10 equiv) were combined. A stir bar was added and the mixture placed
15 under nitrogen. To this was added dry DMSO (50 mL). The mixture was stirred
vigorously for 10 min at room temperature. The reaction mixture was then carefully
poured into a mixture of crushed ice (150 mL}) and 10% hydrochloric acid (74 mL).
The resulting suspension was left to stand at 4°C overnight and the solid was
collected by filtration and washed with water. The solid was collected and dried in
20 vacuo to give 2.86 g (86%) as a beige solid. 'H-NMR (CDCls, 500 MHz) 6 7.52 (d,
J=1.5, 1H), 7.82 (d, J=1.5, 1H), 8.08 (s, 1H). Mass spec.: 230.90 (MH)".

7-Chloroindazole-5-carboxaldehyde

HN"":
cl

H o]
25 5-Bromo-7-chloroindazole (2.0 g, 8.7 mmol) and sodium hydride (221 mg,

1.1 equiv) were weighed into a flame-dried round-bottom flask containing a magnetic



in ethanol (18.5 nL) at OC over ca. 10 mn. Follow ng addition, the m xture
was 5 stirred at 0C for 30 mn and then crushed ice (ca. 50 nmL) was added.
The m xt we osuee3stored in the refrigerator overnight. ThecTasosidsng

i ght-brown solid was collected by filtration, washed with water, and
dried under high vacuumfor several howl@3{4.60 g, 78% . Mass spec.:
323.03 (WMH)+. 10 5-Brono-7-chl oroi ndazole HN-N Cl Br Into a flame-dried
round bottomfl sk, _4-bronp- 2, - chl oro 6- net hyl phenyl di azo- butyI sulflde

(2.60 g, 14. #URHGH§UBIRE 2 rodehialmohets s K7 (e rog lethfél‘q@mf}lr
conbi ned. A shiywh@hdsas ﬁ@%ﬁm@@%& 0648 X LA té}h;géﬁﬁrejfgr YRARE d Elrnggen To
this was added dry DVSO (50 . The mxture was stirre vi gorousPy for 10

mn at room twnpletiatedit becaiﬁeélon&gemaoua The stirreal mbsurieheR coaleafill187C apaur ed
into a mxture, of cr UShiqmlglﬁ%p (150 nL) and 10% hydrochloric acid (74 niL).

The resul ti ng°HHop&i<enr wnin pentaieddd Ms 108 bk papiv) watrddad oxer i d
was col | egt ediehyfoff ikt '%rég%ﬂgéhﬁdg%/geﬁgﬁwas raduaslggl{' d V\%ﬁ_ col I ect ed

and dried in 20 vacuo to gl as a bet

(CDC13, 500 ME2F, ept e foh.15 rdmlarﬁi,reack&led%&%%duﬂleﬂa ﬁfonﬁéﬂude%z B, 1H).
Mass spec.: 230.90 (MH) +. 7-Chl oroi ndazol e-5-carboxal dehyde HN-N CI° H O 25

5- Br ono- 7- chIVdeiQVdé(;_ﬂdd@d {2l the gix@re7altawsid)to mdmsodﬁme hylk sadericn2@ds mg, 1.1

equi v) were flane-dri d round- hott o sk contalnlng a
m?lgne% ic WD @)%4%%?‘?55‘?&8@0“‘5?%%@% Unnglooniainipg B‘&Frﬂ ﬁ&%i’n Gwaletr r Bage

at mospher e atagi@viR MRkakIfEby ﬂfe»daﬁfoﬁ@kaquﬁ t»é'éﬁﬂm(}%@rong%)s ul@e o fﬁﬁided The
m xture was stirred at roomtenperature f duri tine it

becane hdfogdsaiElized bydheadditiemofsodivgm blcwbgn%igoﬂ"b@l aquﬁou?@@s extchcted veidh ut i on
of tert-but yldléﬂtl}hle“{gr '(&)%ﬂ&l?@%s %Shedl\dﬂth V(\)/at%r rp‘én brme ggeci Qermrr%Sgngsqgr%d over

sulfate, and concentrated to give 1.7g (100%) of nearly pure material. An

analytically pure sample was obtained by recrystallization from hot methanol. 'H-

NMR (CDCls, 500 MHz) 8 7.97 (s, 1H), 8.20 (s, 1H), 8.30 (s, 1H), 10.02 (s, 1H).
15 Mass spec.: 181.09 (MH)".

2-Benzyloxycarbonylamino-3-(7-chloro-1H-indazol-5-yl)-acrylic acid methyl ester

HN—N
Cl \
H
N
(o]
S0 X

A stirred suspension of potassium fert-butoxide (375 mg, 1.2 equiv.) in

20  methylene chloride (20 mL) was cooled to —20°C and treated with a solution of N-
benzyloxycarbonyl-o-phosphonoglycine trimethyl ester (1.11 g, 1.2 equiv.) in
methylene chloride (5 mL). After 10 min, 7-chloroindazole-5-carboxaldehyde (0.50
g, 2.79 mmol) in methylene chloride (5 mL) was added. The reaction was allowed to
gradually warm to room temperature and was stirred for 3 days. The reaction was

25  poured into a separatory funnel containing water and diethyl ether. The aqueous was
extracted with diethyl ether (3x) which was washed with brine, dried over
magnesium sulfate, and concentrated. Column chromatography gave 0.40 g (37%) of

product along with 0.20 g (40%) of starting material. "H-NMR (CDCl3, 500 MHz) 6



5 several mnutes. After 30 mn at -78C, the reaction was gradually warned
to to - 50C, kept there for 15 mn, and recooled to -78C. D nethyl formm de
(2.8 m) weas/ied260M y added and the mixture all owed to war mCT@soy0dS76 The
solution was quickly transferred to a separatory funnel containing diethyl
et her and water. The aqueous was nmade agiaqglic by the addition of 1 M
pot assi um hydrogen sulfate and 10 neutralized by the addition of sodium
bi carbonat e. The aqueous was extracted with diethyl ether (3x) which was
washed wi t h Redels, 3Hhén 1ds.i 31, 6ddi(es) 160 £7.30ndmn8ED), U3 Gulnt7eq2 (@nid),
concentrated.t 0%, of nearly Jraterial. An analytically
pure sanpl e \Xﬂ@@’b@ %é)gg(ﬁ’yﬁ% r‘,@[%tsﬁ?q %%GOW? om hot nethanol. 1H NWR
(CDC13, 500 N+t) 8 7.97 (s, 1H, 8.20 (s, 1H), 8.30 (s, 1H), 10.02 (s, 1H)
15 Mass spec.: 181.09 (M) +.
2- Benzyl oxycé:tbb-mrhmm?ﬁtv—aﬂ()rb-Hlfﬂmdauell-.‘ﬁ-l-yl)rpiaplomcacyi methyt ¢dtérc aci d net hyl
ester HNNC H NYO OO O A stirred suspgnsion of potassium
tert-butoxide (375 ng, 1.2 equiv.) in 2( thyl ene chloride (20 nL) was
cooled to -20C and treated with a soflution

hyI ester (1.11 g, 1.2 equiv.)

A n’

benzyl oxycar bonyl - a- phosphonogl yci ne tr

in nethylene chloride (5 nm.). After 10

7- chl or oi ndazol e- 5- car boxal dehyde (0.50 , Rr/9 mmol ) in nethylene
chloride (5 nL) was added. The reaction was allowed to gradually warmto
roomtenperature and was stirred for 3 days. The reaction was 25 poured
into a se@aratory funnel containing wat e an9 di ethyl ether. The aqueous

was extracted w tAsglin@dhod 2-Béﬂzgrox§y§a%oﬂghmﬁiﬁom&7 YRISREtHMhdDoksyne, dried

over magnesium sul fate, and concentrated. Columm chromatography gave 0.40
g (37% of peokiaescidancthy asier 309, me, 7§ moog)) mrm@thmqlu(ﬂbnﬂ@t\x@straate HEhNVR

5y 6 44 (b8 Of%c“*?e?'é‘@*?é@%@ﬂ#% i by nd gl i ity "

1H), 8.07 (sonthircolH36 ng)eThe f13&6wASIIGIMEN with hydrogen and allowed to stir under

10  an atmosphere of hydrogen. After 4 days, all starting material had been consumed.

The reaction was flushed with nitrogen, filtered through celite, and concentrated.

Column chromatography gave 78 mg (40%). "H-NMR (CDCls, 500 MHz) & 1.31

(bs, 3H), 2.95 (dd, J=13.7, 7.9, 1H), 3.18 (dd, J=13.7, 5.2, 1H), 3.48 (s, 3H), 3.78

(dd, J=7.9, 5.2, 1H), 7.23 (s, 1H), 7.46 (s, 1H), 8.00 (s, 1H). Mass spec.: 254.06
15  (MH).

Example 42
(¥)-3-(7-Chloro-1H-indazol-5-yl)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-l-carbonyl]—amino}-propionic acid methyl ester

—N
HN \ H

N

o
20 H3CO 0
A stirred solution of (f)-2-amino-3-(7-chloro-1H-indazol-5-yl)-propionic acid
methyl ester (78 mg, 0.31 mmol) in tetrahydrofuran (2 mL) at 0°C was treated with



()-2-Am no-3-(7-chloro-1Hi ndazol -5-yl)-propionic acid nethyl ester H\-N

Cl f NH 5 OO0 A solution of . . .

2- benzyl owpaanbasy| am no- 3- (7-chl oro- 1Hi ndazol - 5-yl) - acrgiriusoxeisds net hyl
ester (300 ng, 0.78 mmol) in nethanol (10 nl) was treated with _
trifluoroacetic acid (0.2 nL), flushed wigE-nitrogen, and treated with 10%
pal | adium on charcoal (30 ng). The flask was flushed with hydrogen and

allowed to stir under 10 an at nosphere of hydrogen. After 4 d.ays_, al |
starting mat ean%ﬂnYhéwnﬁ@éweé%%wﬁgequwthhq@a@tqm\mamsreﬂlfgsﬁem, watrhed to

nave Ja i ( S5 EpRARHS AREY 1b g ANt SORGNE 34 fikriain BT GRIGHERLO" 2PN
J :13.97, 57.29, duifazoBn-DSorfedd$ mis13. dyin. The Mk ur@waSstied a'i'r{%on&/gasngﬁéaptg%dz
J=7.9, 5.2, g

1H), .7..2 . 1H), 7.46 (s, 1H), 8.00 (s, 1H.

254.06 15 ( @.lgféxgfrﬁ%%@”ﬁ@‘t’ﬁ)&%@wg@maaééhelllqmriﬁ%m%ﬁledsb)mlumn{

4- ( 2- 1, 4 - ' i - Iy )
b per 1l na- | e PO ApRI L RAPbTodn! wd & whit poyder. JHENMR(PYSG-4e509 o
/IN\ \ | N IMHz)81M6Nm,@dH)2D552E0 (ﬁl,iQI-E,t?o.OS _Q(IH,SGHBLU; gﬂ7,0ﬂ-tl)ﬁ3.|15 (mt, lH),( 28

-2-am no-3-(7-¢ch -1Hind | - 5- - propi oni c aci met hyl ester
. 20 31 o303 (o SEL Aeb OF B Pt L E D02l ¢ BT oo
03/ 104236 PCH "0 r di iy 0 | . e
reaction was 1@%?@5@%({? 7'53r’n%%’? lﬁ’r@n%wt’é g?(%%ﬁf@rr%@f’ Zt legngég ﬁ?;{gé 10 min,
and treated WE/H,3-Gilpor7.40 (s 4HY, 7.4) &; tihBdrSos) H), 9.18 (s, 1H), 13.48 (s, 1H).

10 Mass spec.: 511.18 (MH)*.

Example 43

(+)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-

[1 ,4']bipiperidinyl-1'-yl—1-(7-ch10r0—1H—indazol—5—y1methy1)—2-oxo—ethyl]—amide
HN— l‘{

e i

A suspension of (+)-3-(7-chloro-1H-indazol-5-y1)-2-{[4-(2-oxo-1,4-dihydro-
2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino }-propionic acid methyl ester (15
mg, 0.029 mmol) in 1:1 tetrahydrofuran /methanol (1 mL) at room temperature was
treated with a solution of lithium hydroxide (3.0 mg, 2.5 equiv) in water (0.25 mL),

20 and the resulting solution was stirred for 1.5 h. The solution was cooled to 0°C,
treated with aqueous 1 M potassium hydrogen sulfate (60 ulL, 2.0 equiv), and
concentrated to give the crude acid which was immediately used without purification.
The crude acid was dissolved in dimethylformamide (0.3 mL) and sequentially
treated with methylene chloride (0.15 mL), 4-piperidyl-piperidine (10.1 mg, 2 equiv)

25  diisopropylethylamine (10 pL, 2 equiv), and PyBOP® (16.5 mg, 1.1 equiv). The

b



qui nazolin-2-one (78 ny, 1.1 equiv). The mXxture was stirred at room
tenperature overnight. The solvent was evaporated and the residue purified
by col untwb oshogamt ogr aphy to give 148 ng (94% as a whit @Cpawd®res7d H NVR
(DVBO-d6, 500 MHz) S 1.46 (m 4H), 2.55-2.80 (m 211), 3.05 (dd, J=13.7,
10.7, 1H), 3.15 (m 1H), 3.62 (s, 3H), 4264 (d, J=13.4, 2H), 4.11 (s, 2H
4.22-4.39 (m ZFD 6 76 (d, J=7.9, 1FD 6 87 (dd, J=7.3, 7.3, 1H) 6. 90
(d, J=8.2, 1I—SD igG 1H), (dde76761 7.40 (s,
1H), 7.60 (s, Olﬂbon Véasfgff(ﬂ 3 fmﬁlutega%cqngentm Htw pradycs was pyrified by Mass
spec.: 511.1

(I)O- 4-(2- Oxo- %ogldﬂé% %lg/rg?g H-qallz{n 1zvgll|4n7 lggﬁz%blz E)tgPS)dl ne- c%ﬁ%%&ﬁ Ic acid
[2- [ MHz)813O 1.60 (m, 8H), 1.65-1.88 (m, 5H), 2.14 (m, 1H), 2.23 (m, 1H), 2.30-2.70

"] bi pi 7-chl 1H i ndazol - 5-yl net h I)-2 oxo-et hyl]-am
Cde N B O 380320 Gl B 5 84 M1 §9 5158, SUGp L % 4.35 (.

()-3-(7-chl OHHS)“F%Q'@@@?I@BB yh ¥~ #mf, slidy %1 Os &1 fdddﬁ% 20223, AR Sy |

2H qui nazolin ) -pi'peridine-1-carbo Mnoj-proplo
est gr (15 mj—705 02D, 9D (dd, i7a7.6; 1.3t Yy, gtordidaf Jyran 7/6rerhanol (s((14PIb,)7 (21 r00m

cqure) i vatdh J0 S 3 b b Bl Seer L athg” 43N R, detd (et .1mfz'}3f or
1.5 h. The sg4, l@ﬁ4f@ﬁ7%5(sqp6}llﬁ(ht29 (9&31 brﬁqﬁgdmsm 9¢goys gérn%po assi um

hydr ogen sul fate (60 L, 2.0 equiv) entrate to gi e crude
acid which was i nmedi at eI y used w t hout purification. The crude acid was
di ssol ved in dimethyl formam de (0.3 nL) and sequentially treated wth

nmet hyl en@OChMCBﬂoﬂﬁ)_ﬁ_ch%r R6thdthy¥ptinpRkdigly ! - pi peridine (10.1 ng, 2 equiv), 25
di i sopropyl et hyl am ne (10 L, 1é]pequ?v) and PyBOD(r) (16.5 ng, 1.1 equiv).
The WO 03/ 104236 PCT/ US03/ 16576 - 126

Br
2-Ethyl-6-methyl-phenylamine (14 mL., 100 mmol) was dissolved in

concentrated hydrochloric acid (30 mL) and water (220 mL) and cooled to 0°C. To

this was added bromine (5.1 mL, 1 equiv.) dropwise. There was rapid formation of a
15  white precipitate. The precipitate was filtered and washed with diethyl ether. The

precipitate was suspended in water and neutralized with aqueous potassium

carbonate. An oil formed which was extracted into diethyl ether. The ethereal was

dried over potassium carbonate, filtered, and concentrated to give 7.0 g (33%) as a

purple oil which was used without purification. Mass spec.: 214.01 (MH)".

20
4-Bromo-2-ethyl-6-methylphenyldiazo-t-butyl sulfide

Br
4-Bromo-2-ethyl-6-methylaniline (7.0 g, 33 mmol) was suspended in 7.8 M
hydrochloric acid (30 mL). The stirred mixture was cooled to -20°C and treated with



solution was stirred 30 m nutes and concentrated. The product was purified
by colum chromatography to give 14.7 ng (77% 2 steps). 1H NVR (CDCL3,
500 MHz)wB 0318023d.60 (m 8H), 1.65-1.88 (m 5H), 2.14 ( mPCIR)SP3/Pa528 (m
1H), 2.30-2.70 (m 7H), 2.80-3.20 (m 5H), 3.94 (d, J=13.4, 13.1, 1H),
4.10-4.30 (m 4H), 4.55 (m 5 114), 4.621$pd, J=13.1, 12.8, 1H), 5.19 (m
1H), 5.91 (dd, J=30. 2, 223 1H) 6.70 (d, J=7.6, 1H), 6.92 (dd, J=7.6,
7.3, 1H), 701(dd J, 7. 111), 7.13 (s, 0.4H), 7.15 (dd, J=7.9,
7.6. 1H), 7.28dm nigitg(R. 27 2, 13,95 €quiv() imppter 15 H@)(@Op@lselel)/¢rmmﬁl'(vhﬂe theH) |

(y+ 10 4t apestyyrdmadnalid petdu e MBeroripge i 87 15 B e ¥

2- Et hyl - 6- methixturphenphtfered e ¢al HB—WltEQQllMlﬂm%&aQ' % Mﬁ(@u&’e atc
concentrated hydrochloric acid (30 nL) and water (220 ni dat

To this was -Hf§edvaseddedia r(osthnsm a stirredjslution off tepuyisthiol Thend., v.mlurvapmd
f t ta The reC| itate was filtered and
washed wi Th epis Bithgt B"é B oo 16 it ot el Giiae SudpendBa KUy & st
neutral i zed r t n med whi ¢

ex?r act Ieél |n\té’é)moﬁ gﬂg’g?ﬁﬁ E Iﬁ e%lﬁer(g %IEL)& Srigc!adﬁdo%?m%tl“éesg’%m

car bonat e, fslqr@hadhe wefidgerator fontratBie: ﬂeﬁulghg’Bgﬁ—&o@n@gﬁﬁ@va%oli%cte@ﬁyp| e oil
whi ch was us wi t hou Burlflcatlon Mass s;l)1 M—?

4- Br ono- 2- et at’é’“n%?ﬁ%&? BYiEhyRar 396 dried yrdar mww@n fer@vena hwfs (9\147 Br

4- Br ono- 2- et byés) 6Mﬁ§§§péka'3'1|5t)§‘%1vﬁi)+0 g, 33 nmol) was suspended in 7.8 M
hydrochl oric aC|d (30 nm.). The stirred m xture was cooled to -20C and
treated yath WO 03/104236 PCT/US03/16576 -127 sodiumnitrite (2.27 g, 1.05
equiv.) Th water (5 nmL), dropwi se over 10 mn while the

5-Bromo-7-ethyl-1H-indazole

HN—N
\

Br
To a stirred solution of potassium t-butoxide (33.6 g, 10 equiv.) in DMSO
(200 mL) was added a solution of 4-bromo-2-ethyl-6-methylphenyldiazo-t-butyl
15 sulfide (9.4 g, 30 mmol) in DMSO (100 mL) via cannula. The mixture was stirred
vigorously for 1 h. The reaction mixture was then carefully poured into a mixture of
crushed ice (500 mL), concentrated hydrochloric acid (25 mL), and water (100 mL).
The resulting precipitate was filtered, washed with water, dissolved in methanol, and
concentrated to give 5.7 g (85%) as a tan solid. 'H-NMR (CDCls, 500 MHZz) 6 1.39
20 (t,J=7.6,3H),2.92 (q, J=7.6, 2H), 7.30 (s, 1H), 7.75 (s, 1H), 8.04 (s, 1H). Mass
spec.: 225.00 (MH)*.

7-Ethyl-1H-indazole-5-carbaldehyde

HN—N



tenperature was mai ntai ned below -5C. After a further 30 mn at -5Cto
-20C, the mxture was buffered to ca. pH5 with solid sodium acetate. This
m xture (wepB/i1ef£23€a. -10C) was added in portions to a stiPCmdboyodsaé i on of
t-butyl thiol (3.7 nL, 1 equiv.) in 5 ethanol (50 nL) at OC over ca. 10
mn. Follow ng addition, the mxture was-1288¢rred at OC for 30 min and then
crushed ice (ca. 50 nL) was added. The m xture was stored in the

refrigerator for . The resul.ting |jght-browm solid was col |l ected by
filtration, was he%”&f?lﬂo'&é‘?t@jfé‘%f?aa?]ieg%l-ol&ﬂéé’rmmob)rﬁndé@@lﬂm lygirids €226 mis,
hours (9,47 &1 8% wodagichBefto o HhicQiicdVobila.pdout rRLOOR L GE DY | - 1

H-indazole HN-N Br To a stirred solution of potassium OXpPde (33.6 g,
10 equiv.) i rME@VEE s Knfenwmsitmgere snmsplodreti mbmotmperature, dry

4-b -2-et - hyl | di -t-hutyl 15 | fid 9.4 g, 30 1) i
DIVBE)OEniOO %?X%@Sd@%fﬁﬁ@%@é& %%ﬁ?ﬁ e%xé‘efﬁrwazgﬁv{%gwéagx tyr%peﬁatuzc-rsnf?r )Tth
reaction gi Xt gin\ehetshf8d eak@kdHvhy cdid t%dzgdﬁ n%(f‘a é@%ﬁﬁéﬁ %frt‘q’@%ﬂ hed ice

(500 nL), concentrated hydrochloric acid (— wat er” ( I}H.H The
resul ting préeppitara @. ks 10i5mbr 20 equiadived addédhovertiseveraldhiagRkV adel 05

met hanol , and_. ¢ e t{ated togive 5.7 g (85% as a tan solid. 1H NWR
(CDC13, 500 NP 8t 5o hsgeqction yas graduglly Wammebto(ty —502;, agd reddpledo 3089G,
1H), 7.75 Di , - 00. .

Tyl an | eyl Batinidd (HLY YA Ron PRt o i il kloead s g 76

- 128 5- Br onn-—30%t.h¥he $dttionowandeck]® tRngferréd & awited sanfios o iwaBrRpdnide (226

nmg, 1.1.gquiv re weighed into a flane-dried round-bottom fl ask
cont ai ni %g aanﬁéé\ﬁ%pfaé&g@g}yd%ep spfidfe (22mby) + Theyeasultingsusasasion aias r oom

tenperature, effidcted Rith 1 RfHAE, APashOP wh 18 JLxiure was
stirred at roomtenper g{s{u@e for 5 Slg mﬂh?wa‘.‘ﬁ%;hgﬂﬁﬁg%dmr%ﬁ)&Vﬁ@a%fglugbm ed to
-78C and a séhifate.gnd epneeatrateuCGollbinn bhromatography gave 160 mg (10%) as a white

solid. "H-NMR (CD;0D, 500 MHz) 6 1.38 (t, J=7.6, 3H), 2.98 (q, J=7.6, 2H), 7.71

(s, 1H), 8.22 (s, 1H), 8.24 (s, 1H), 9.96 (s, 1H). Mass spec.: 175.08 (MH)",

15

2—Benzyloxycarbonylamino—3-(7-ethy1—lH—indazol—S-yl)-acrylic acid methyl ester
HN—N

\
H
Y'r®
oY ©

To a stirred solution of N -benzyloxycarbopyl—(x-phosphonoglycine trimethyl

ester (0.61 g, 2.0 equiv.) and 7-ethyl-1H-indazole-5-carbaldehyde (160 mg, 0.92

20 = mmol) in tetrahydrofuran (5 mL) at 0°C was added tetramethylguanidine (0.22 mL,
1.9 equiv.). The reaction was allowed to slowly warm to room temperature
overnight. The reaction was concentrated, dissolved in diethyl ether, washed with
water, then brine, dried (magnesium sulfate), and concentrated. The residue was
purified by column chromatography to give 333 mg (95%) as an oil. 'H-NMR

25  (CDCls, 500 MHz) & 1.33 (t, J=7.6, 3H), 2.86 (q,J=7.3,2H), 3.83 (s, 3H), 5.11 (s,
2H), 6.39 (bs, 1H), 7.29 (bs, 5H), 7.43 (s, 1H), 7.50 (s, 1H), 7.78 (s, 1H), 8.04 (s,
1H). Mass spec.: 380.17 (MH)".



in pentane (1.7 M 10.5 nL, 2.0 equiv.) was added over several m nutes.
After 15 mn at -78C, the reaction was gradually warned to to -50C, and
recool ed wo 03/i8236 Di net hyl formam de (2.8 nlL) was sl ow y adadasbosng7¢ he

m xture allowed to wvarmto -50C. The solution was quickly transferred to a
stirred solution of water 300 nL 10 and <1294 pot assi um hydrogen sul fate (25
m.). The resulting suspension was extracted with diethyl ether, washed
with water, then brine, dried over nagnesium sulfate, and concentrat ed.

Col um chr omat ogr aphy gave 160 ng (10% as a white solid. 'H NVR (CD3CD,
500 MHz) 8 1.@B2{Amind=3-(Beth - s, 1H), 8.22
(s, 1H), 8. 24 ?s 1H), g ?ylle lgd%l %&é)sﬂfs‘%“’@“‘? @?C@Y%Mé +. 15

2- Benzyl oxycar bonyl am no- 3- (7 et hyI IH i
ester HN-NNYO 7 H\0 O O To a stirred 8
N- benzyl oxycar bonyl - a- phosphonogl yci ne {

At i on of
thyl ester (0.61 g, 2.0
de (160 ng, 0.92 20 mol) in

equiv.). The reaction was allowed to sl owmy
overni ght. The reaction was concentrated, djssolved in diethyl ether,
washed with water, then brine, dried ( & um sul f at e), and

28 g (0505 e o R S o GG ahal B s SlayDe, by
2.86 (q, I=728ylidkdid n3tBA e(s&r (ﬁﬁ)mg,fo ig(tmﬁrﬁ)l) 1n3ﬁ&tharﬁﬂ?@nﬁ}3?ﬁ§&% 129 (bs

5H), 7.43 (s 0. (s, 7.78 , spec.
380. 17 (M) { Wa?/@ Pfg‘a%‘%l Wm@ﬂﬂé@fi@ mg)1 ZKhe flask was flushed with

(NLZZOAQ; N0~ 3hidrogéMd ditdwed 483601 amey bl b RRAQD b hk l)genrrgven%(rhte gr AN

reaction was flushed with nitrogen, filtered through celite, and concentrated to give
210 mg (98%) which was used without purification. '"H-NMR (CDCls, 500 MHz) &

10 - 1.34 (t, J=7.6, 3H), 2.85 (q, J=7.6, 2H), 2.96 (dd, J=13.7, 7.6, 1H), 3.19 (dd, J=13.7,
8.6, 1H), 3.48 (s, 2H), 3.73 (s, 3H), 3.80 (dd, J=7.6, 5.2, 1H), 6.99 (s, 1H), 7.38 (s,
1H), 7.97 (s, 1H). Mass spec.: 248.15 (MH)".

Example 44
15 (+)-3-(7-Ethyl-1H-indazol-5-y1)-2-{ [4-(2-0x0-1 ;4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino}-propionic acid methyl ester

HN"|‘< H
(o] N
0
N
T
N
NS

H3CO™ o °
A stirred solution of (:L-)-2—amino-3-(7-ethyl-lH-indazol-S-yl)-propionic acid
methyl ester (100 mg, 0.41 mmol) in tetrahydrofuran (2 mL) at 0°C was treated with
20  carbonyl diimidazole (66 mg, 1 equiv). The reaction was stirred for 5 min, warmed
to room temperature, stirred for 15 min, and then treated with 3-piperidin-4-yl-3,4-
dihydro-1H-quinazolin-2-one (103 mg, 1.1 equiv). The mixture was stirred at room

temperature overnight. The solvent was evaporated and the residue purified by



To a solution of 2-benzyl oxycarbonyl am no-3-(7-ethyl-1Hindazol-5-yl)-
acrylic acid nethyl ester (330 ng, 0.78 mmol) in nmethanol (5 nL) under

ni t rogen waag/1etded pal | adi um on charcoal (10% 33 ny). TiReTUSAYk6SMAS
flushed with hydrogen and allowed to stir under an atnosphere of hydrogen
overnight. The reaction was flushed w ti8mi trogen, filtered through
celite, and concentrated to give 210 ng (989 whi ch vvas used wi t hout
purification. 1H NVR (CDC13, 500 Mz 10 1.34 (t, J= 2.85 (q,
J=7.6, 2H), solygdgomategmphy toygige 18 g@Z‘@aww lts:sgzls,d7 HI\@T% (CD@ls, 3.48

5, 7 o7 (o 0 AR Las (Gl S S Ties Aty 2 8k, A0 290, $EE., A0 (S

()-3-(7-& hyB 2bHdiNAaZ D) 4.928H) 325(s, 3H) 4.03 (dd, J=44.0, 13.7, 2H), 4.26 (s, 2H), 4.51
[4(2 0xo- 1, dlhgdro 2H qui nazol i n- 3-

pi peri di ne- | (BatBbéyd4| mrk 03 OpwpiBhi 7(%\@, &=hBt Hyp), 685805 AN-4H7.16 /N N
H NN H3 @) t f
()-2-ami %)) 3- @765'???' ?régpﬁoﬂdéj {)r PIEI? r(}3 (p’r - PSS R85 d5052tﬂ\q{) éster (100

ng, 0.41 mmol) in tetrahydrofuran (2 m.) at OC was treated vvlth 20
carbonyl diimdazole (66 ng, 1 equiv). The reaction was stirred for 5 mn,
warned to roomtenperature, stirred for 15 mn, and then treated with

3- pi peri di n- Exyhpk 4 di hydro IH-qU| nazol in-2-one (103 ng, 1.1 equiv). The

m xture was sti rred at room perature overnight. The sol vent was
evapor at ed afg-4-EOxesh rdiydie-RHrqinasglinmd- 0 3pipendive- lparbestis atigd2s - 130

I h MR (CDC13,
R S ﬂy@‘ﬁ%hgig I?%%ﬁ-yﬁn%@lﬁ R A R
2H), 3.22 (dd, J=5.5, 4.9, 2H), 3.WM&6Ns, 4.03 (dd, J=44.0, 137 2H) ,

4.26 (s, 2H), 4.51 (m 1H), 4.
1H), 6.90-7.05 (m 4H), 7.16

06( , 6.70 (d, J=7.9,
T

@
10

To a solution of (+)-3-(7-ethyl-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-
2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino }-propionic acid methyl ester (15
| mg, O'.03 mmol) in methanol (0.6 mL) was added a solution of lithium hydroxide
monohydrate (3.0 mg, 2.5 equiv) in water (0.1 mL), and the resulting solution was
15  stirred for 6 h. The solution was cooled to 0°C, treated with aqueous 1 M potassium
hydrogen sulfate (60 uL, 2.0 equiv), and concentrated to give the crude acid which
was immediately used without purification. The crude acid was dissolved in
dimethylformémide (0.4 mL), cooled to 0°C, and sequentially treated with methylene
chloride (0.2 mL), 4-piperidyl-piperidine (11 mg, 2.2 equiv), diisopropylethylamine
20 (12 pL, 2.3 equiv.), and PyBOP® (19 mg, 1.2 equiv). The solution was stirred for 15
min at 0°C, warmed to room temperature, stirred 1.5 h, and concentrated. The
product was purified by column chromatography to give 14.5 mg (76%, 2 steps). 'H-
NMR (CDCl;, 500 MHz) 6 1.28-1.48 (m, 10H), 1.52 (m, 2H), 1.60-1.82 (m, 6H),
1.95 (m, 1.4H), 2.06 (m, 1.6H), 2.20-2.50 (m, 5H), 2.77-2.93 (m, 5H), 2.96-3.17 (m,
25 2H),3.76 (d, J=13.4, 0.4H), 3.86 (d, J=13.7, 0.6H), 4.10-4.20 (m, 2H), 4.26 (s, 2H),



(dd, J=7.6, 7.6, 1H), 7.34 (s, 1H), 8.03 (s, 1H). Mass spec.: 505. 29
WH) +. Exanple 45

) - 4- ( 2- WO-03/144286 hydr o- 2H- qui nazol i n- 3-yl ) - pi peri di ne- | - ®arhseykdse6 aci d

2- [

, 4" 1 bi piperidinyl-1'"-yl-1-(7-ethyl - 1H i-18lazol - 5-yl met hyl ) - 2- oxo- et hyl ] - am
e H-NHOYN N HNYN O NO10 To a solution of

()-3-(7-ethyl - 1H-i ndazol 4n%ﬂ Hé 0x0- | ; 4- di hydr o-
2H qui nazol i A-3-Gn- P HY 1%&915612/ 11 6%@|JF3M@> Do drﬁ7c9 AAD, b hy |
t 15 t d t
F;Stﬁlrugn hydr Xl%g%gl }57'(&;#2%(%66&??; 9%§% equl’v) i I% 8%9 (8 flﬂij%
t he resul ti ngdddkaia, GlfB WEB, 6196 &t D AFRJ/. ®3)(dd6]h7 0768, }sId) Gt090(|m vlla&H)cGaISed to

0C, treated ueqQu en | fa L, 2.0 equiv),
and concentrgfﬂ‘secf’?g) §Q7 i}é’h7|v§£&u§@ﬂﬁdn%8 8@ Mi%ﬁi%‘éﬁr éggl(syo d wi t hout
purificatkon r. Mﬁl s dissolved in dinethylformamde (0.4 ni),
cool ed toSOCMéaEngéseéa%ghti a );atreat ed with nethylene chloride (0.2 niL),
4- pi peridyl -piperidine (11 ng, 2.2 equiv), diisopropylethylamne 20 (12 L,
2.3 equiv.), and PyBOP(r) (19 ng, 1.2 equiv). The solution was stirred for
15 mn at 0@ AWRhiIRAp AR y)OABMbLRIPer ature, stirred 1.5 h, and concentrated.
The product vvas purl}f) 3 by col umm chrorrat ography to give 14.5 ng (76% 2
steps). 1H NWR (CDC13, 500 MHz) b 92M2g dn 10H), 1.52 (m 2H),
1.60-1.82 (m 6H, 1.95 (m 1.4H), 2. 1.6H), 2.20-2.50 (m 5H),
2.77-2.93 (m 5H), 2.96-3.17 (m 250/ 3.76 (d, J=13.4, 0.4H), 3.86 (d,
J=13.7, 0.6H), 4.10-4.20 (m _2H), 4.26 M\) 2H), WD 03/104236 PCT/ US03/ 16576
-131 4.57 (m 2H) Bfé-tfaaly@qfu(%commlex @M fetrahyslegfupan, B0@ R, 880 mmaly

é 471H)9 0 @ z;vél@ ?cie?i %d‘%% Z)V%Atg%@n to% sglutigg 'of %?fgdl%ftro%enzlz)'}c ac?d 29%5 g 4]1 7.9,

mmol) in tetrahydrofuran (300 mL). The resulting mixture was stirred at —20°C for 1 -
h and then warmed to room temperature and stirred overnight. It was quenched by
the addition of 32 mL of 1:1 acetic acid/water. Solvents were removed in vacuo and
the residue was poured into an ice-cold 1000 mL of sat. sodium bicarbonate with
15  vigorous stirring over 15 min. The mixture was extracted with ethyl acetate (3 x 500
mL). The combined organic layers were washed with sat. sodium bicarbonate, brine
and dried over sodium sulfate. After filtration, solvents were removed to afford the
title compound as a light yellow solid (100%). 'H-NMR (CDCls, 500 MHz) &
7.91(d, J = 8.0 Hz, 1H), 7.89 (s, 1H), 7.71 (dd, J = 8.5, 1.0 Hz, 1H), 4.87 (s, 2H), 2.30
20 (s, 1H).

3,4-Dinitro-benzaldehyde
OyN CHO
A solution of (3,4-dinitro-phenyl)-methanol (95.3g, 481 mmol) in methylene
25  chloride (500 mL) was added all at once to a suspension of pyridinium
chlorochromate (156 g, 722 mmol) in methylene chloride (900 mL). The mixture

was stirred at room temperature for 1.5 h and then ether (1500 mL) was added. The

supernatant was decanted from the resulting black gum, and the insoluble residue was



(dd, J=7.6, 7.3, 1H), 6.96 (s, 0.4H), 7.03 (dd, J=7.0, 6.7, 1H), 7.09 (m
1.6H), 7.15 (dd, J=7.0, 6.7, 1H), 7.31 (s, 0.4H), 7.38 (s, 0.6H), 7.94 (s,
0.4H), 7.9WD 03404286 6H). 5 Mass spec.: 641.50 (IVH) +. PCT/US03/16576
(3,4-Dinitro-phenyl)-nmethanol 02N )Ci"~ OH 02N BH3-tetrahydrofuran conpl ex
(1IMin tetrahydrofuran, 800 ni, 800 mmol-13210 was added at -20C over 45 min
to a solution of 3,4-dinitrobenzoic acid (93.5 g, 441 mol) in

t et rahydr of ur an; 00 . The resulting m xture was stirred at =20C for 1
h and then \Aﬁ‘??‘?@ﬁé g@“?‘%‘lﬁ{ VEh gyl ereechderifes@it 2 ¥bmbyeThe gtmbined ongasic

quenched by dbhgioadsl:d f ad acet ] hd{wat er. .Solvents were
renmoved in vascuooandr tl greraégl%ﬁ%lgh\kfg&soﬁ)%é?%@%ian Oégéhlgf‘i}é‘@j-g‘épﬁ?ol% Al of

sat. sodi um sobéioboSatventsi wdre imonegan oS osinidrthé fgidoy &as bhriffediby Jifiga BhIXt Ur e
was extracted,with eth acetate (3 x. 500 nlL). The conbi ned organic | ayers

|
wer e washed TR 8%?31’%563?1{5%{1’8?}6’%\9‘19&%1“@? ap elugat toagierd e difleppmpoundiasian

sul fate. Aft bl b T @b _#ﬁgg@ r f;f o h tdtde
conmpound 23 ?Pf"gﬁ%’ﬁgg%%‘vg i 3?83%630@%3%%%@31_ {536_{21\;&9 és%v 91(d,
J = 8.0 Hz, 180,7=788916Hz, 1H),8.07 {d, Jco8ll Hy, ¥H§. FCNMR (dh,0BD125418%) § S
2H), 2.30 20 .. 3,4-Dinitro-benzal dehyde 02N CHO 02N A sol ution of

s, 1 ,
(3,4-dinit ro-lﬁﬁgnw%l-znﬁ“h?aﬂaﬁ-z( b25.3g, 481 nmol) in nmethyl ene 25 chloride
(500 nL) was added all at once to a suspension of pyridinium
chl orochromate (156 g, 722 mmol) in nethylene chloride (900 nL). The
m xture was Zéirred at roomtengeratur.e for 1.5 h and then ether (1500 ni)
was added. THRePereypuy rarbamtlamie-1Eb4dinophemil)-perylie acifl metiyliebtack gum and

the insol uble residue was WO 03/ 184236 PCTLUSQ, 46576 -132 washed

t horoughly with methyl ene chloride ). The conbi ned organic
solution_ were filtered through a pad'q | ornmgIbk to afford a |ight bright
yel | ow cl®ar solution. Solvents &i@?e renoved in vacuo and the residue was

purified by silica,g8B-Tetramethylguanidine (41.2 mL, 329 mmol) was added at room
temperature to a solution of N-(benzyloxycarbonyl)-alpha-phophonoglycine trimethyl
~ ester (114.1g, 344 mmol) in tetrahydrofuran (800 mL). The mixture was stirred at
room temperature for 15 min and cooled to —78°C. A solution 3,4-dinitro-

15 benzaldehyde (61.4 g, 313 mmol) in tetrahydrofuran (200 mL) was slowly added via
cannula. ‘The resulting mixture was stirred at —78°C for 2h and then allowed to warm
to room temperature overnight. Solvents were removed in vacuo, and the yellow
residue was dissolved in 4.5 L of ethyl acetate. The solution was washed with 1.5 L
of 1N sulfuric acid, water twice, brine and dried over sodium sulfate. After filtration,

20 solvents were removed in vacuo and the residue was crystallized from ethyl acetate
(20 g crude product/100 mL of ethyl acetate). The yellow crystals were collected and
further purified by chromatography on silica gel using methylene chloride as eluent.
The title compound was obtained a s yellow crystals (77%). 'H-NMR (CDCl3, 500
MHz) 6 7.85 (d, ] = 1.5 Hz, 1H), 7.74 (d, ] = 8.0 Hz, 1H), 7.62 (dd,J=8.5,1.5Hz,

25 1H),7.35-7.34 (m, 3H), 7.34 (br s, 2H), 7.23 (s, 1H), 6.95 (br's, 1H), 5.07 (s, 2H)
3.90 (s, 3H).

2

Similarly prepared:

2—Benzyloxycarbonylamino-B-(3-hydroxy-4-nitro-phenyl)-acrylic acid methyl ester



chr omat ogr aphy using nethylene chloride as eluent to afford the title
conpound as a 5 yellowsolid (71%. 1H NMR (CDC13, 300 MHz) 6 8.45 (d, J =
1.5 Hz, Iwp,0380£28 (dd, J = 8.1, 1.5 Hz, 1H), 8.07 (d, J PCI/UBHr57dH) .
13CNWR (CD30D, 125 MHz) 8 187.7, 139.2, 134.2, 126.2, 125.7.

2- Benzyl oxycar bonyl am no- 3- (3, 4-di ni tro-ghgnyl )-acrylic acid nethyl ester
2N CO2Me 10 02N NHCbz 1,1, 3, 3-Tetranet hyl guanidine (41.2 nm., 329 nmol)
was added at room tenperature to a sol ut| on of

N- (benzyl oxycar bonyl ) - al pha- phophdifbglyairextr7Plehyl  ester (114.1g, 344
mmol) in tetrahydrofuran (800 nL). Th Xt uf e, was stirred at room
tenperature for 15 mn and cool edo} 5C. A so'?utlon 3,4-dinitro 15
benzal dehyde 61.4 g, 313 mol) in tetrahydrofuran (200 nL) was slowy
added vi a NIVER (fﬂ?é?lx,éé)gl B0 % (@ & =29 Bz.i Mbed. 33t (br 38E; 6r282(lbrand

then all owed n ver ni.ght . t enoved
in vacua, ané}ﬁhzqegh@ 5ﬁ§rﬂddﬁ%@d gr(ﬁe@di ﬂ"f(g%dlﬁg @f{ {]f’étsat e.
The sol ution mssmqbegj{)mg,@b (§;.3§?,L of 1IN sulfuric acid, water tW| ce, brine
and dried over sodiumsulfate ter filtration, 20 solvents were renoved
in vacuo and the resi due was crystal lized fromethyl acetate (20 g crude
product/ 100 of and
further purifi % %&H&%AW gr? I)lgs?fglap y 0 X%ngﬁlpgé%{ﬁt@c’ 10‘%9{ %&ﬁlenhg’%ﬁ?orl de
as eluent. The title conpound vvag ,\pbt ai ned éo?{mel | ow crystals (77%

1H NWVR ( CDC13, 500 MHz) 6 7.85 ( v F), 7.74 (d, J 8.0 Hz,
1H), 7.62 (dd, J = 8.5, 1.5 Hz, 25 1H) 35NHCbZ 34(m 3H), 734(br S,
2H), 7.23 (s, 1H), 6.95 (br s, 1HP:N'5.T7 (s, 211), 3.90 (s, 3H). Simlarly

prepared: 2-Benzy carbo dr oxy.-.4- ni tro- hepyl )-acrylic

acid nethyl ester %g WM{%@%%%W&SPX%g@ m“fﬁi—?@ﬁg 02N

%E" NVR ( CDCL3itrS5a. Mdzor tﬁe 1098 bhgwad evacBat@d bidd fifled with nﬁ?ogeh (3:9), theHiask 7. 28
r s,

10  was sealed and taken out of the glove-bag and weighed. It was put back into the
glove-bag and evacuated and filled with nitrogen (3x), then it was charged with (-)-
1,2-bis((2R,5R)-2,5-diethylphospholano)benzene(cyclooctadienene)rhodium (1)
trifluoromethanesulfonate. The flask was sealed and taken out of the glove-bag and
weighed (784 mg, 1.08 mmol). 2-Benzyloxycarbonylamino-3-(3,4-dinitro-phenyl)-

15  acrylic acid methyl ester (8.72 g, 21.7 mmol) was added to another 500 mL of
Schlenck flask and was evacuated and filled with nitrogen (3x). Methylene chloride
(350 mL, degassed with nitrogen for 2 h) was added and the resulting solution was
transferred to the catalyst flask via cannula. The flask was purged and filled with
hydrogen (4x) and the mixture was stirred at room temperature for 4h. The solvents

20  were removed in vacuo and the residue was purified by silica gel chromatography
using ethyl acetate/hexanes (1:1) as eluent to afford the title compound as a light tan
gummy solid (99% yield and 99.2% ee determined by HPLC analysis using the
following conditions: Chiralpak AD column (4.6 X 250 mm, 10 um; A = ethanol, B
=hexane; 40% B @ 1.0 mI/min for 14 min; retention times: 10.9 min for R

25  enatiomer and 6.9 min for S enatiomer). "H-.NMR (CDCl5, 500 MHz) 6 7.80 (d, T =
8.0 Hz, 1H), 7.63 (s, 1H), 7.45 (d, T = 8.0 Hz, 1H), 7.38 - 7.31 (m, 5H), 5.37 (d, T =
6.0 Hz, 1H), 5.13 —5.05 (m, 2H), 4.68 (d, J = 6.0 Hz, 1H), 3.71 (s, 3H), 3.36 (dd, J =
13.5, 5.0 Hz, 1H), 3.17 (dd, J = 13.5, 6.0 Hz, 1H).



2H), 7.17 (s, 1H), 7.16 (d, J = 2.0 Hz, 1H), 7.01 (dd, J = 9.0, 2.0 Hz,
1H), 6.74 (br s, 1H), 5.06 (s, 2H), 3.86 (s, 3H). 5

(R) - 2- Bermwploanys2aé bonyl am no- 3- (3, 4-di ni t ro- phenyl ) - pr opi @arasayigieret hyl
ester H 02N CO2Me / NHCbz 02N An oven-dried 500 nL Shlenck flask was put
into a glove-bag filled wth nitrogen..jAfjter the gl ove-bag was evacuat ed
and filled with nitrogen (3x), the flask 10 was seal ed and taken out of

t he gl ove-bag and wei ghed. It was put back into the gl ove-bag and evacuat ed
and filled vSibdiladliytprepgesd: (3x), then it was charged with (-)-

1, 2-bi s((2R 5R) -2, 5-di et hyl phospho enzene(cycl ogct adi. enene) r hodi-um (1
trifluor onet%r?egﬁm?yg‘ﬁﬁ/lcé%ogﬂ Oai@%&éég‘r@ o;}iﬁ&nﬁip&@l(&% a%%ln? um (0
gl ove- bag angi..wei ghed (784 ng, 1.08 nmol).

2- Benzyl oxycarebonyl am no- 3-(3,4-dinitro-phenyl) 15 acrylic acid nethyl
ester (8.72 g, 21.7 mmol) was addgg to _anat gegomad0 mL of  Schl enck flask
and was evacuated and filled with ni en (3x). Methylene chloride (350
m., degassed with nitrogen for 2 h addmdcmnd the resulting solution
was transferred to the catal yst ®ask via cannul a. The flask was purged

and fill Wi e (A ir t
t enper at ure %M&%“s%gpmpg@gtﬁag’r{})réédjngg’efg%?g%baczggéﬁﬂs{l ’ggt@roegsfdue
\(N(ils 1;)uri fi ledni;)g 6Si1l q'd]%:;?_—.gcejj Hﬁ,hrwpﬁltwq&éﬁpblo Igﬁ,ilm{,), 5:}1lt1y(drl1 Jac 2 AT, hH?,(,aS"n@'ls_ .

1) as eluent to afford the title conpound as aJ.i t i
(99% yield atd] 501220 Hse L Hb ety GPIOCH Aty 9174 @é%%&r@e(%ﬁg}‘r/ 139 ng
condi tions: @g@llﬁﬁﬁﬁkgmg%@%l O mm 10 um A = ethanol, B =

hexane; 40% or T4 mn; retention tines: 10.9 min for R 25
enationmer and 6.9 mn for S enationer). 1H NWR (CDC13, 500 MHz) 5 7.80 (d,

J= 80 H, 1H. 7.63 (s, 1H), .7.45.(d, J.= 8.0 Hz, 1H).. 7.38 - .7.31 (m
511), 5.4y (G%)tgr ﬁz%@”&%&%"”ﬂt’ﬂﬁ“}n%?’?%:g‘:d@%’é’“fgﬁf‘ﬂg%ﬁ’l?lagl%§CIE‘&’,‘3“33’1:CS‘%F o( Hz,
1H), 3.71 (s, 3H), 3.36 (dd, J = 13.5, 5.0HHz, 1H), 3.17 (dd, J = 13.5,
6.0 Hz, 1H). WD 03/104236 PCT/ St ~]3G0aMe

NHCbz
HoN

Solid ammonium formate (2.27 g, 36 mmol) was added in small portions at
0°C to a methanol (50 mL, degassed with nitrogen for 2 h) suépension of (R)-2-
benzyloxycarbonylamino-3-(3,4-dinitro-phenyl)-propionic acid methyl ester (1.45 g,
15 3.6 mmol) and zinc powder (1.41 g, 21.6 mmol). The resulting mixture was stirred at
room temperature overnight. The solvents were removed in vacuo and then toluene
(30 mL, degassed) and ethyl acetate (30 mL, degassed) were added, followed by
acetic acid (3 mL). The mixture was further diluted until all organic solids dissolved,
then it was washed with water, brine and dried over sodium sulfate. After filtration,
20  solvents were removed in vacuo to afford the title compound containing 1 equivalent

of acetic acid as a reddish gummy solid (85%). Mass Spec.: 344.18 MH)*.

(R)-2-Benzyloxycarbonylamino-3-(2-methyl-1H-benzoimidazol-5-yl)-propionic acid

H
y
Me <N NHCbz
H

methyl ester

25



Simlarly prepared:

(R) - 2- Benzyl oxycar bonyl am no- 3- ( 3- hydr oxy- 4- ni t ro- phenyl ) - propi oni ¢ aci d
met hyl es0aB/16423¢H0 CO2Me 02N - NHCbz 5 1H NVR (CDCl1l3, 500TNHMa}/1674. 97 (d,
J =9.0 H, 1H), 7.36 - 7.30 (m 5H), 6.90 (s, 1H), 6.71 (d, J = 8.5 Hz,
1H), 5.29 (d, j = 7.0 Hz, 1H), 5.11 (d, -185= 12.5 Hz, 1H), 5.07 (d, J =
12.0 Hz, 1H), 4.68 (dd, j = 13.0, 6.0 Hz, 1H), 3.74 (s, 3H, 3.20 (dd, j =
13.5, 5.0 Hz, 1H), 3.05 (dd, J = 13.5, 6.0 Hz, 1H). 10

(R) - 2- Benzyl oxycaAbohytoamifiil)-3-be8zdoxiicarhionylaphien (B Aptiapineaplensidi d net hyl

ester H H2N CO2Me NHCb H2N Sol.i d . Lum forpate . 36 ) was
added in smaPToPRETT 10 Eleﬁlyle @'?08{18 aﬂ@?ﬁ%@%ﬁgﬂ eﬂ??“ﬂégé‘i@é‘gds\ﬂe WHTréFt rogen
for 2 h) suspspgl @R4R! ThEdmikure was then poured into water and cooled to 0°C. The pH

benzyl oxycar bonyl am no- 3- (3, 4-di ni tro-phenyl)-propionic acid nethyl ester
(1.45 g, 15 @asadipued tahtly ziadualpdddien of sodd sqliu biGubomate) . ThEhwixtwe wasi ng

1 Xt ti d . t t jght. Th | t
Femoved | vashExaacd vt Stat e (f sdofeeybas samoiied B lndwarate (30
., degassed%aﬁ%ﬁ%iﬁf@%ﬁ, gk laﬂ&‘ﬁﬂe@?‘vc?ﬁsgihhfzsu?ﬁ{eq AferTiratio) Solkatk Ur € Was
I a I ds ved th h

further diluted unt organi c so I ssol ved, en it was washed
with water, beienemaned traffutd theatitlesmaipomme ab & dtevnigd foamyfsolitl (9% pnH-20

sol vents were renoved i.n va for e.tit onpo c ining 1
equi val ent MR (b3 269 Bﬂgé%jg%@ljﬁgagpﬁﬁhéjf%&( i;ﬁb,@u?n?%i&g C. g
344.18 (MVH) + _ _ _

(R) - 2- Benzyl gx ga%%lhgu agng) In{(%’- ]sz)(’ lor?e(tdh{/l -1FI§|-%%§’n1§{ i?ﬁ%é%gl - L]-'S?-)'glh)z’- 1F)IFI)(3pi oni ¢
acid netthyl 484t(éd, T 8.8, £6HA 1HMS.76<(sN3H), -0b&ld, J = 13.5, 5.0 Hz, 1H), 3.03 (dd,

J =14.0, 9.0 Hz, 1H), 2.55 (s, 3H). Mass spec.: 368.19 (MH)".

(R)-2-Benzyloxycarbonylamino-3-[2-methyl-3-(2-trimethylsilanyl-ethanesulfonyl)-
3H-benzoimidazol-5-yl]-propionic acid methyl ester

15 and
(R)-2-Benzyloxycarbonylamino-3-[2-methyl-1-(2-trimethylsilanyl-ethanesulfonyl)-

1H-benzoimidazol-5-yl]-propionic acid methyl ester
H

SES H N CO,Me
N CoMe ¢ W
Me—<\N:©/\I; che N NHCbz
SES
To a suspension of (R)-2-benzyloxycarbonylamino-3-(2-methyl-1H-

20  benzoimidazol-5-yl)-propionic acid methyl ester (533 mg, 1.96 mmol), and sodium
carbonate in acetonitrile (20 mL) was added neat 2-trimethylsilanyl-ethanesulfonyl
chloride all at once. The mixture was stirred at room temperature overnight.
Solvents were removed and the residue was purified by chromatography on silica gel
using ethyl acetate/hexanes (1:2) as eluent to afford the title compound as a waxy

25  solid (1:1 mixture of N1 and N3 isomers, 66%). TH-NMR (CDCls, 500 MHz) § 7.68
(d,J=8.5hz,0.5H),7.55 (d, J = 8.5 Hz, 0.5 H), 7.53 (s, 0.5H), 7.41 (5, 0.5 H), 7.34 -
7.29 (m, 5H), 7.06 — 7.04 (m, 1H), 5.22 (d, J = 8.0 Hz, 0.5 H), 5.17 (d, Y =7.5 Hz, 0.5
H), 5.11 - 5.07 (m, 2H), 4.72 — 4.69 (m, 1H), 3.75 (s, 1.5 H), 3.72 (s, 1.5 H), 3.24 —



25 H WO 03/104236 PCT/ US03/16576 -135 A solution of

(R) - 2- benzyl oxycar bonyl am no- 3- (3, 4- di am no- phenyl )- propionic acid nethyl
est er - acewD®34ae42d6 (640 ng) in acetic acid (8 nL) was heat @dTatS03/1630C f or
4h. The m xture was then poured into water and cooled to OC. The pH was
adjusted to 8 by gradual addition of sol.gsk-sodi um bi carbonate. The m xture
was 5 then extracted with ethyl acetate (3 x 100 nL), and the conbi ned
organic layers were washed with water, brine and dried over sodium

sul fate. Aft &cl17 (i, D1 2.39 (s, Sb)MeH2 s 0. 8Re(me 25D mVAi(st 4 5D 6106 Ghé5H)t | e
conmpound as br owni s olid (95°/c) 1H NWR (CDC13, 500 MHz) 6 7.39
(d, J = 8.5 ?szpﬁcg%w .26 - 7.22 (m 5H), 7.06(d,)J:8.0
Hz, 1H), 5.03 (d, J = 12.5 Hz, 1H) 4 99 (d, J = 13.0 hz, 1H), 10 4.51 (dd,
J =8.5 5.5 Hz, 1H), 3.70 (s, 3H, 3.27 (dd, J = 13.5, 5.0 Hz, 1H), 3.03

g %j 5 ‘IJBeEZ)]/-Ill 6%/ 2 ﬁw.%gx % 5(1':2-tgmiethyl_gllam'\//lEl etﬁanégl%onyl)s?ﬁ benz&M—gazol-

[ 2- et hyl 53- 52015 -bidpaddiy hal hiyy esfehanesul fonyl) -
3H benzoi m daz%? 55555(? -propionic acid nethyl ester 15 and
(R) - 2- Benzyl @rgcar bonyI am no- 3-[ 2- net hyl - |

-(2-trinmethyl a u VA yc acid
nmet hyl ester @%g @\%ﬁoﬁé %fﬁﬁ] ZQtrﬁethyéSI%ﬁé&h% ﬁlmgen%; ﬁﬁ)@% To a
suspensi on of5_{IRpropideNZNH exeriedrebeny| ani no- 3- (2-met hyl -1 H 20

benzoi m dazol - 5-yl )-propionic acid nethyl ester (533 ng, 1.96 mml), and
sodi um car bonate in jLEoiMee (20 nigeswas addeg neat

2-trinmethyl s%a__{/ hesyl fonyl  chl orl‘,\pe al | u mMe The m xture was
stirred at r t ur 8Hpver ni ghy, r enoved and the

resi due was puri f4 gd by chromat ograp y a g¥2  using et hyl

acet at e/ hexanes 2) as eluent to afford the title conpound as a waxy 25

solid (110 m xtur e&m‘etﬂ”dilob(ﬁd mB) suspemeion, of GRIP-behti bR a(lObEhBin&0d2MHz) S
7.68

methyl-3-(2-trimethylsilanyl-ethanesulfonyl)-3H-benzoimidazol-5-yl]-propionic acid
methyl ester and (R)-2-Benzyloxycarbonylamino-3-[2-methyl-1-(2-trimethylsilanyl-
ethanesulfonyl)-1H-benzoimidazol-5-yl]-propionic acid methyl ester (1:1 mixture,
600 mg), and 10% palladium on charcoal (180 mg) was agitated on a Parr apparatus
15  overnight under 40 psi of hydrogen at room temperature. After replacing the -
hydrogen atmosphere with nitrogen, the mixture was filtered through a pad of celite.
Solvents were removed in vacuo to afford the title compound as a tan solid (80%).
'H-NMR (CD;OD, 500 MHz) § 7.81 (d, J = 8.5, 0.5 Hz, 0.5 H), 7.70 (s, 0.5 H), 7.58
(d,J=8.5Hz, 0.5 H), 7.49 (s, 0.5 H), 7.25 (d, ] = 9.0 Hz, 1H), 3.89 (dd, ] = 14.0, 6.5
20 Hz, 1H),3.75 (s, 1.5 H), 3.72 (s, 1.5 H), 3.55 - 3.51 (m, 2H), 3.18 (d, ] = 6.0 Hz,
1H), 3.22 — 3.18 (m, 0.5 H), 3.14 — 3.09 (m, 0.5 H), 2.81 (s, 1.5 H), 2.80 (s, 1.5 H),
0.92 - 0.88 (m, 2H), 0.02 (s, 4.5 H), 0.01 (s, 4.5 H); ’CNMR (CD;0D, 125 MHz) &
174.3,174.1, 153.5, 153.3, 141.7, 140.6, 133.9, 133.82, 133.78, 132.7, 126.5, 126.3,
119.7,119.0,114.1, 113.4, 55.6, 51.8, 51.7, 51.6, 40.2, 39.8, 15.83, 15.77, 9.9, -3.07,
25  -3.11. Mass spec.: 398.20 (MH)".

(R)-3-[2-Methyl-1-(2-trimethylsilanyl-ethanesulfonyl)-1H-benzoimidazol-5-yl]-2-
{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl}-amino }-

propionic acid methyl ester



J =85 hz, 0.5H, 7.55 (d, J =8.5Hz, 0.5 H), 7.53 (s, 0.5H), 7.41
0.5H, 7.34 - 7.29 (m 5H), 7.06 - 7.04 (m 1H), 5.22 (d, J = 8.0 Hz,
5 H), 5wo03(o423d = 7.5 Hz, 0.5 H), 5.11- 5.07 (m 2H), PETAB03/166769 (m
H), 3.75 (s, 1.5 H), 3.72 (s 1.5 H), 3.24 WO 03/104236 PCT/ US03/ 16576
136 3.17 (m 2H), 2.79 (s, 3H), 0.92 --BB3 (m 2H), -0.02 (s, 4.5 H),
-0.05 (s, 4.5H). Mass spec.: 532.26 (MH)+. (R)-2-Am no-3- [2-nethyl-
| - (2-trimethylsilanyl-ethanesul fonyl)-1H benzoi mi dazol - 5 5-yl]-propionic
acid methyl @8fer and

(R) - 2- Am no- : 3Hbenzoi m da
zol - 5-yl]- p?%%? %?Jéaxt %xﬁé@@fé%l %ﬁaﬁﬁﬁﬁ“fgﬁiﬁé@%@%@%@@m% N ( /
NH2 Me-4 ~ af[4-(dH3xo- SESdmmxﬁ m-qnmhmimLB -(/D&pipdrjdisa+ Spar®npl}-aafino } -

(R) - 2- benzyl oxycar.bonyl am no- 3-[ 2-

met hyl - 3- ( 2- PFIPHRIUA §F1E 1A/ |S%€E hanesul f onyl ) - 3H benzoi ni dazol - 5-yl ] - pr opi on
ic acid mnmethyl ester and
(R) - 2- Benzyl oxycar bonyjani |
et hanesul fonyl ) - Jdhénz dazol - 5-yl ] - propi M
m xture, 600 ng), an )% )\
Parr apparatus 15 overslggght underN40 psi of hydrogen at roomﬁ{ enper at ure.

After replacing the hydrogen a here with nitrogen, the ture was
I;;(

d,
s

1 '_\O/—\/-\

filtered through a pad of celit ol vents were renoved in_vaguo to afford
the title conpound as a tan soli 80% . 1H NWR (CD30OD, 500 ) 6 7.81
(d, J =8.5 0.5 Hz, 0.5 H), 670nN(s, 0.5 H, 7.58 (d, Joz= &5 Hz, 0.5 H),

7.49 (s, 0.5 H), 7.25 (d, J = 9J0 Mz, 1H), 3.89 (dd, J = 1470,16.5 20 Hz,
1H), 3.75 (s, 1.5 H), 3.72 (s, H8. 5N, 3.55 - 3.51 (m 2H)HN (d, J =
6.0 Hz, 1H), 3.22 - 3.18 (m 0.5 314-309(m 0.5 H), 1 (s, 1.5
H, 2.80 s, 1.5 H, 0.92 - 0.88 ooz(s 45H) (s, 4.5

;%3 éSCIIlI:\%/BR ggDsl?)gre]PérSedlag?)es?cnbfégb%ve fj_)ﬁ éléeg' {[41 -0X0- 1%55' hydro Jﬁllqumazoﬂhn—
4 —yl)-plpendme—l carbonyl]}-amino}-3-[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-

mdazol -5-yl]-propionic acid methyl ester. Purified by s1l1ca gel chromatography
using ethyl acetate with 1% trlethylamme as eluent to afford the title compound as an

10 off—whlte solid (87%). "H-NMR (CD;OD, 500 MHz) & 7.82 (d, J = 8.5 Hz, 0.5 H),
7.80 (s, 0.5 H), 7.59 (d, J = 8.0 Hz, 0.5 H), 7.55 (s, 0.5 H), 7.33 -~ 7.30 (m, 1H), 7.16
(t, T=8.0 Hz, 1H), 7.12 (t, T = 7.5 Hz, 1H), 6.95 (t, ] = 7.5 Hz, 1H), 6.79(d, T =7.5
Hz, 1H), 4.60 — 4.55 (m, 1H), 4.45 — 4.40 (m, 1H), 4.29 — 4.27 (m, 2H), 4.15 - 4.10
(m, 2H), 3.77 (s, 1.5 H), 3.74 (s, 1.5 H), 3.56 — 3.51 (m, 2H), 3.35 — 3.31 (m, 2H),

15 3.21-3.15(m, 1H), 2.91 - 2.80 (m, 2H), 2.78 (s, 1.5 H),2.77 (s, 1.5 H), 1.76 - 1.73
(m, 1H), 1.66 — 1.61 (m, 2H), 0.92 — 0.87 (m, 2H), 0.009 (s, 4.5 H), -0.007 (s, 4.5 H).
BCNMR (CD;0D, 125 MHz) 173.8, 173.7, 158.2, 158.1, 155.6, 153.4, 153.2, 141.6,
140.3,137.2,135.3, 135.1, 133.7, 132.5, 128.2, 126 .4, 126.3, 125.7, 122.13, 122.10,
119.6,118.8, 118.4, 114.0, 113.4, 113.2, 57.3, 56.2, 51.9, 51.7, 51.5, 43.8, 43.7, 42.9,

20 37.6,37.2,28.4,17.4,15.7,15.6,9.9,-3.1, -3.2. Mass spec.: 655.36 (MH)".

(R)-3-(2-Methyl-1H-benzoimidazol-5-yl)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-

3-yl)-piperidine-1-carbonyl]-amino }-propionic acid



119.7, 119.0, 114.1, 113.4, 55.6, 51.8, 51.7, 51.6, 40.2, 39.8, 15.83,
15.77, 9.9, -3.07, 25 -3.11. Mass spec.: 398.20 (M) +. (R -3- [2-Methyl- |
- (2-tri mewbyBadd23@anyl - et hanesul fonyl )-1 H benzoi m dazol - 5PgIT/(S03/2657¢

[ 4- (2-0x0- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di ne-1-carbonyl]-amno }-
propionic acid nmethyl ester WO 03/ 1042361B&T/ US03/ 16576 -137- and (R)-3-

[ 2- Met hyl - 3-(2-tri net hyl sil anyl - et hanesul f onyl ) - 3H benzoi m dazol -5-yl]-2- {
[ 4- (2- oxo0- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi pgri di ne- 1- carbonyl]-am no }-
propionic acid nethyl ester H SES H yN \«CO2\p BbEO2Me M N J: HN Me~N ~HN
O SES O /NO N HNHN 5 Prepg i scrilbed above for (R)-2-{

[ 4- (2- ox0- 1, 4-di hydr o- 2H qui nazol | n- - pHNer ;@i ne- | - carbonyl ] -am no }
-3-[ 1-(2-trimethylsilanyl-ethanesul Honyl )-1H indazol -5-yl]-propionic acid
met hyl ester. Purified by silica gel chromato%{ y using ethyl acetate

of f-white solid (87%. 'H NVR (CD30D, 500 M)

877.82 (d, J = 8.5 Hz, 0.5
H, 7.80 (s, 0.5 H, 7.59 (d, J = 8.0 Hz, @.5 k

, 7.55 (s, 0.5 H), 7.33 -

7.30 (m 1H), 7.16 (t, J = 8.0 Hz, 1H), 7.1 = 7.5 Hz, 1H), 6.95 (t,
J=7.5H, 1H, 6.79 (d, J = 7.5 Hz, 1H), BN60 _~_4.55 (m 1H), 4.45 -
4.40 (m 1H), 4.29 - 4.27 (m 2H), 4.15 - 4.10 2H), 3.77 (s, 1.5 H),
3.74 (s, 1.5 H), 356-351(m2|—|) 3.35 - 3.3%.6m 2H), 15321-315
(m 1H), 2.91 - 2. 77 1.76 - 1.73
(m 1H), 1. 66 - 1. 'Jg‘fl(m‘m’ﬁt eOféRé% Iflslﬂet@’ﬂ ég%-ﬁzm)ﬂhmﬂemﬁ e(tlmanewlf@nyl;) -0. 007
(s, 4.5 H. 11REMVBHEGRRMPE. 1125 / 3 6,
153. 4. 153 2,141, 61161 140. 3y1§‘%3 Ngi@o’l‘ég‘oﬂsg’h{é’é&}iﬁ @gg& f@. i’eﬁég‘?‘ij

126. 4, 126. 3 carbpsyli-aming}-p@pionkoacidmethyl ester and (R)-3-[2-Methyl-3-(2-

5 trimethylsilanyl-ethanesulfonyl)—3H—benzoimidazol-S-yl]-2—{[4-(2—0xo—1,4-dihydro—
2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino }-propionic acid methyl ester was
treated as described above for (R)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carbonyl]-amino }-3-[1-(2-trimethylsilanyl-ethanesulfonyl)-1 H-indazol-
5-yl]-propionic acid. The hydrolysis conditions (lithium hydroxide/methanol-

10 tetrahydrofuran-water (1:1:1) at —15 °C overnight were used. The title compound
was obtained as a white solid (25%). Mass spec.: 477.24 (MH) *.

Example 46

(R)—4—(2—Ox0—1,4—dihydro-2H—quinazolin-3-yl)-piperidine-l—carboxylic acid [2-
15 [1,4'Ibipiperidinyl-1 -yl-1-(2-methyl-1H-benzoimidazol-5-ylmethyl)-2-oxo-ethyl]-

o}
=
Do P OTAY
: I

amide

N o

NH



119.6, 118.8, 118.4, 114.0, 113.4, 113.2, 57.3, 56.2, 51.9, 51.7, 51.5,
43.8, 43.7, 42.9, 20 37.6, 37.2, 28.4, 17.4, 15.7, 15.6, 9.9, -3.1, -3.2.
Mass specw0D 08584236 (MH) +. (R)-3-(2-Met hyl -1 H benzoi m dazolPCFAI03/1657¢

[ 4- (2- 0x0- 1, 4-di hydr o- 2H qui nazol i n- o _
3-yl)-piperidine-1-carbonyl]-am no}-propild% c acid WO 03/ 104236 _

PCT/ US03/ 16576 -138 H N CX2H M -{~ HNO NHN O/ N HN The 1:1 m xture

i | -eth sul fonyl) -
of (B)-3-12 dg’ggr‘}’g}%‘;ﬁ%«é%{ SEEDH o\ 2R S U B e A AN dho 25 quinazotin-

4- (2- ox0- 1, 4l L 82 AbdN 23 1 Y oiRh LA AL M€1-b-0x0-1-[1-(2-
E:ar E)o ngr]o- amﬁ%&i@gﬁgﬁ%ﬁ?&gﬁ{@g%ﬁ@ %y lyde]go%ﬂ&agfﬁ%}q(lR?! go[xgll\/[elt 2yI -3-(2 5

tri met hyl si | driylethyisiangsethingaylionydH Hendaod-ghrethyG-esthyll }-2mide. Purified by

- (2-0x0-1, 4:di h - : - g ~ <.

b1+ qui nasol | FEARE o paioem e PUBHSPS hin e e TR PRy |
ester wass traalrft &sgitkes whitbesli®bPMS wWalliskeDedinlethyl acetate (60 mL) alnj:l .

[ 4-(2- oxo0-1, 4-di hydr o- 2H-qui nazol i n-3-yl ) - piperidine- |-car onyl']-am no }
-3-[1-(2-tri ﬁ‘é%Shsfi/ Withank] sait $nslives bicethophie/biire itwitazotl drisd phér-spdiopi ariface. aci d.

ot r amycr of ur Suek o0 Rorybies W' BBl B8 O i o5 evbiersoli
conpound wag1bbtyadldpdL@AVIS: Wi 1t 5956ihi 62 2OMH)Vass spec.: 477.24 (MH)

Exanpl e 46 _ _ o _ _
(R)-4-(2- Oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-| -carboxylic acid

2- 15 A4 Arine.3. ) - TS
% 1,4']bi é?per(}{()jign(ﬁlérf'm-oy thr%yl%l’?Wﬁ 2 b&l@lel%x 5???10851?8119%9{%%%%151- 2- 0X0- et
hyl]1- am de @ethylesteNhj#ldchlorddd~NQ HN 0

H
HO COoMe
mcm
HsoN
HCI

Powdered iron (3.7 g, 66.4 mmol) and ammonium chloride (5.9 g, 111 mmol)

were added at 0°C to a solution of (R)-2-benzyloxycarbonylamino-3-(3-hydrox y-4-

15 nitro-phenyl)-propionic acid methyl ester (2.07 g, 5.53 mmol) in degassed 1:1
methanol/water (400 mL). The resulting mixture was stirred at room temperature for
48 h. Trifluoroacetic acid (7 mL) was added, and the mixture was swirled until it was
a clear dark red solution containing a suspension of unreacted iron powder. The
mixture was filtered and the filtrate was concentrated in vacuo. The residue was

20  extracted with ethyl acetate (2 X 150 mL), the combined organic layers were washed
with brine and dried over sodium sulfate. After filtration, hydrochloric acid (4.2 mL.,
4M in dioxane) was added. Solvents were removed in vacuo, and the title compound
was obtained as a tan foamy solid (80%). 'H-NMR (CDsOD, 500 MHz) 6 7.34 —
7.28 (m, 5H), 7.20 (d, J = 8.0 hz, 1H), 6.88 (s, 1H), 6.78 (d, T = 7.5 Hz, 1H), 5.05 —

25 5.00 (m, 2H), 4.42 (dd, J = 8.5, 5.0 Hz, 1H), 3.70 (s, 3H), 3.65 (s, 1H), 3.33 (br s,
2H), 3.11 (dd, J = 14.0, 5.0 hz, 1H), 2.90 (dd, J = 13.5, 9.0 Hz, 1H). CNMR
(CDs0D, 125 MHz) 172.5, 157.4, 151.2, 140.2, 137.0, 128.5, 128.0, 127.7, 123.8,
120.9,117.0, 116.9, 67.2, 55.7, 52.0, 37.2. Mass spec.: 345.20 (MH)*.



HY N YO NH W 03/104236 PCT/US03/16576 -139 Prepared as descri bed above
for (R -4-(2-o0x0- 1, 4-dihydro-2H qui nazolin-3- yl)-piperidine-I|-carboxylic
acid { 2-wo0,0819428pi peri di nyl-I"-yl-2-o0x0-1-[1-(2- PCT/US03/16576

trinmet hyl sil anyl - et hanesul fonyl ) -1Hi ndazol - 5-yl net hyl ] - et hyl } - am de.
Purified by silica gel chromatography ud#hg net hyl ene

chl ori de: net hanol : tri et hyl am ne (93:5: 2) 5 as eluent to give a white solid.

This was dis eth et at e d, washed with a 1:1 sat.
sodi um bi car Egkée%%ﬂoﬁéc%{%ﬁﬂbyg & ”kiaec? hudsaihenzaaereliey)-pATame
filtration, sgiqiBshelsese renoved to afford the title conpound as a white
solid (11%yield). LOMs: tR=1.59 mn, 627.34 (NM+. 10

(R) - 3- (4- Am no- 3- hydr oxy- phenyl ) - 2- henzyl ox rclgpmﬁl am no- propi oni ¢ acid
met hyl ester hydochloride H HO Powdered iron (3.7 g,
66. 4 mmol ) and ammoni um chl ori de (5 11 NAoek) Were added at OC to a
sol ution of (R)-2-benzyloxycarbonyl gm no-3-(3-hydroxy-4- 15

ni t ro- phenyl ) - propi oni_c_acid nethr ester (2.07 g, 5.53 mmol) in degassed
1:1 met hanol / wat er> P8y lge)chlopide ( %am)tsplwgow&w enyhdimidazoledd9%mg; 36

t enperat uge fab i ) adde t he

m xt ure vvgas fg\%ﬁrl 6\% sdd § Atloté\%?agg&% 1oﬁg§ ) ﬁ %@‘@%V%&OFB @@ﬂf ining a
suspensi on Ofoemz”}tﬂ@@@ﬁmdnylﬁfhm&pﬂbﬁﬁfmc ddi®methHyk bste(1WF8, 3.07 Leh&§l and the
filtrate was concentrated in vacuo. The residue was 20 extracted with ethyl

acetate (2 xdispropyethylginedfhtiel. %ﬂéaﬁnol)laaﬂén@hylomqachmmte(& mdix HlHer i ne
and dried ov f at-e- r-filtration hloric id (4.2 m,
AM in di oxan?r§l g%@&ﬁgﬂd ngl ggﬁzéﬁvgbes?lé%%gﬁte rﬁx\%{%‘ﬁ@ vaéﬁ‘ﬁla?cﬁ@etl tle
conmpound wasesahuteazvase;dmmd@ytsamafgepéntoﬁ@dogﬁbpﬁ Q8the e N\é&t&/%% a900 M)
8 7.34 - 28 (m I-P 20 (d, J = hz, % 1H), 6.78 (d, J =
7.5 Hz, }LQ_D elge@‘go afford the title compound as a whlte sol (51%) H- (CDCls, 500

MHz) 6 9.07 (s, 1H), 7.37 - 7.29 (m, 5H), 6.96 (s, 1H), 6.90 (d, J = 8.0 Hz, 1H), 6.87

(d, T=8.0Hz, 1H), 5.36 (d, J = 8.0 Hz, 1H),5.11(d, T =12.0 Hz, 1H), 5.07 (d,J =

12.5 Hz, 1H), 4.65 (dd, J = 13.5, 5.5 Hz, 1H), 3.74 (s, 3H), 3.17 (dd, J = 14.0, 5.5 Hz,

1H), 3.07 (dd, J = 14.0, 6.0 Hz, 1H). BCNMR (CDCls, 125 MHz) 6 171.9, 155.7,

15 155.5, 144.1, 136.2, 130.8, 128.6, 128.42, 128.38, 128.2,125.1,111.1, 109.8, 67.2,

55.1,52.6, 38.3. Mass spec.: 371.18 (MH)".

(R)-2-Amino-3-(2-0x0-2,3-dihydro-benzooxazol-6-yl)-propionic acid methyl ester

H
:<o COoMe
(0]
N NH»
H

20 A solution of (R)-2-benzyloxycarbonylamino-3-(2-oxo0-2,3-dihydro-
benzooxazol-6-yl)-propionic acid methyl ester (310 mg) in 4.4% formic acid in
methanol ( 20 ml, freshly prepared in degassed methanol) was added via cannula to a
suspension of 10% palladium on charcoal in 4.4% formic acid in methanol (20 ml,
freshly prepared in degassed methanol). The resulting mixture was stirred at room

25  temperature for 4 h. After filtration through a pad of celite, the solvents were
removed in vacuo giving a tan solid. The solid was dissolved in a mixture of ethyl
acetate (50 mL), toluene (10 mL) and ethanol (40 ml), and solid sodium bicarbonate

(3.1 g) was added. The mixture was stirred at room temperature for 2h and filtered.



25 5.00 (m 2H), 4.42 (dd, J =8.5, 5.0 Hz, 1H), 3.70 (s, 3H), 3.65 (s,
1H), 3.33 (br s, 2H), 3.11 (dd, J = 14.0, 5.0 hz, 1H), 2.90 (dd, J = 13.5,
9.0 Hz, IWp.03ABLBIMR (CD3OD, 125 MHz) 172.5, 157.4, 151.2PCTAG02165187. 0,
128.5, 128.0, 127.7, 123.8, 120.9, 117.0, 116.9, 67.2, 55.7, 52.0, 37.2.
Mass spec.: 345.20 (MH)+. WO 03/104236 PA#1US03/ 16576 -140 (R -2-B

enzyl oxycar bonyl am no- 3- ( 2- oxo- 2, 3-di hydr o- benzooxazol - 6-yl ) - propi oni c

acid net hyl ter . H O\ CO2 O-N | NHCbz. H A nethyl ene chloride (15
nL) sol uti one% Veisy W%WJFmBY?Jr\ﬁd’g%‘f [ 3(#]2@’% thefitlexompound nrFINMRAEDs@Ed at 0C
to a sol uti orspefMtR) 5 8:404b28020D; B1hYdr . I -
benzyl oxycar bonyl am no- pikopi o@cﬁaz%(% 1%2%719?&%5%{ %1;1)7-,(413'21(?,9%H)3.3(§? (?ﬁ%ﬁ))
di i sopropy! et3h34 @mids 330 @OLH), 3.22. (3, L HinrdVi)ss sped: 265t 2y(MHg . chl ori de (85 nl).
The mxture was stirred at OC for 4 h. The solvents were renpoved in vacuo
and the residue was purified by silica gel chromatography using ethyl
acet at e/ hgxanr3-333-Akb-813u@RYdrbDeAfd Ragbild1g) bl g2 .'ag-@%?- white solid
(51% . 1H vag ?Cg%ls, 500 %/I—jz) e8 9. 07 (sﬁ)lzl—s[hq%%%gpng mQHSH), 6. 96
(s, 1H), 6. 9@u{mgzolin-3+yd)-pipetidingHhcari@ngi]-anfidp }-propichi®adid methdl estbr 36 (d, J =
8.0 Hz, 1H), 5.11 (d, J = 12.0 Hz, 1H), 5.07|_f7d, J = 12.5 Hz, 1H), 4.65

~JJ/ Cloghte

(dd, J = 13.5, 5.5 Hz, 1H), 3.74 (so.3 J =14.0, 5.5 Hz, 1H),
3.07 (dd, J = 14.0, 6.0 Hz, 1H).oi3CN 3, 125 MHz) 8171.9, 155.7,. 15
a

155.5, 144.1, 136.2, 130.8, 128.6, > , 128.2, 125.1, 111.1,
109.8, 67.2, 55.1, 52.6, 38.3. Masdl spec.: 371 18 (M) +.
(R) - 2- Ami no- 3- ( 2- oxo- 2, 3-di hydr o- benzooxazol -6-W ) - propi oni ¢ acid net hyl

ester H OCO2Me O N :]I H 20 A solution of
(R) - 2- benzyl oxycar bonyl am no- 3- ( 2- oxo- 2, 3- di hydf o-
benzooxazol - 6-yl)-propionic acid nmethyl esteer §310 ng) in 4.4%formc acid
in
HN

Prepared as described above for (R)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-

3—yl)—piperidine-1-carbonyl]-amino}—3-[1—(2—trimethylsilanyl-ethanesulfonyl)-1H—

10 indazol-5-yl]}-propionic acid methyl ester. Purified by silica gel chromatograbhy
using methylene chloride:methanol:triethylamine (93:5:2) as eluent to afford the title
compound as a white solid (33%). 'H-NMR (CDs0D, 500 MHz) 6 7.17 — 7.13 (m,
3H), 7.08 (d, T =7.9 hz, 1H), 7.03 (d, J = 8.0 Hz, 1H), 6.95 (t, J = 7.0 Hz, 1H), 6.79
(d, J=8.0 Hz, 1H), 4.55 — 4.51 (m, 1H), 4.44 — 4.41 (m, 1H), 4.33 (s, 2H), 4.14 —

15 4.10 (m,2H), 3.74 (s, 3H), 3.33 (brs, 2H), 3.23 (dd, j = 13.7, 5.2 Hz, 1H), 3.03 (dd,J
=14.0,9.7 Hz, 1H), 2.92 — 2.82 (m, 2H), 1.79 — 1.63 (m, 4H). *CNMR (CD;0D,
125 MHz) 173.8, 158.2, 156.2, 155.6, 144.4, 137.1, 132.7, 129.3, 128.2, 125.7,
125.0,122.2, 118.4, 113.4, 110.6, 109.6, 56.2, 52.0, 51.7, 43.8, 42.9, 37.3, 28.4.
Mass spec.: 494.30 (MH)".

20
(R)-3-(2-Ox0-2,3-dihydro-benzooxazol-6-y1)-2-{ [4-(2-0x0-1 A-dihydro-2H-

quinazolin-3-yl)-piperidine- 1-carbonyl]-amino }-propionic acid



met hanol (20 ml, freshly prepared in degassed net hanol) was added via
cannula to a suspension of 10% pall adium on charcoal in 4.4%formc acid
in metharwD o3a®28d, freshly prepared in degassed net hanolPCT/UBag165e6ul ti ng
m xture was stirred at room 25 tenperature for 4 h. After filtration

t hrough a pad of celite, the solvents weidd2- renoved in vacuo giving a tan
solid. The solid was dissolved in a mxture of ethyl acetate (50 ni),
toluene (10 nL) and ethanol (40 m), and solid sodium bicarbonate (3.1 Q)
was added. The m xture was sti rred ] Lejms,at ure for 2h and filtered.
WO 03/ 104236 PCT/ USO03/ 16576 -11(;[1:S I $ weye renoved in vacuo to afford
the title conmpound. 1H NVR (CD3 QM 1 (br s, 2H), 7.17 (s,
1H), 7.09 (br s, 2H), 4.32 (s, 1H), B.83 (s, 3@}{;‘0 3.33 (s, 1H), 3.30 (s,
1H), 3.22 (s, 1H). Mass spec.: 237.20 (M) +.

(R -3-(2-Oxo- 2, 3-di hydr o- benzooxazol - 6-yl ) -2-{[4-/(2- oxo-1, 4-di hydro- 2H

qui nazol i n-3-yl)-pi peridi ne-|-carbonyl]-am no propionic acid nmethyl ester
HO C2ve 0==/\ N\ / HNI fOHN OY N H\,Prqpared as descri bed above for
(R -2-{ [4-(2-0x0-1, 4-di hydro-2H qui nazol i n-~8-yh) - pi peridine- | -carbonyl]
-amno } -3-[ 1-(2- trlrrethyIsHanyI ethanesuNo )-1H 10

i ndazol -5-yl]-propionic acid nethyl ester. Puri d by silica gel

chr omat ogr aphy using nethyl ene chl ori de: net hana{_triethyl am ne (93:5:2) as
eluent to afford the title conpound as a white solid é33° . 1H NVR ( CD3OD,
500 M—lz) b 7.17 - Prepageq g desgibed apopsiardR)-3-{#4-12-0xtrd 4- Hydroﬁfbgul(nazolm-— 8.0

(m 114 a2k Rolfony Pyl Sy fgpiirofgrt 4 g

3H), 3.33 (brmd&l,onH)yl] ﬁoﬁﬁn{c@t&ld jThe lilﬁlrcﬂys@cé’ndrﬁons](hﬁhaurﬁ 03 (dd, J = 14.0,
9.7 Hz, lH) (1 1.79 - 63 I-CQ 13CNVR ( CD3OD,
hydr0x1de/methano tetrahydrofuran—water 1:1: 1) at —15°C overnight were used.

The title compound was obtained as a white solid (95%). Mass spec.: 480.30 (MH)".

Example 47
(R)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
10 [1,4bipiperidinyl-1'-yl-2-o0xo-1-(2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-ethyl]-

amide

N o)

NH

Prepared as described above for (R)—4-(2—ox6—1,4—dihydro—2H—quinazolin-3-
yl)-piperidine-1-carboxylic acid {2-[1,4'Tbipiperidinyl-1'-yl-2-0xo-1-[1-(2-
15  trimethylsilanyl-ethanesulfonyl)-1H-indazol-5-ylmethyl]-ethyl }-amide. The crude

product was purified by silica gel chromatography using methylene



125 MHz) 173.8, 158.2, 156.2, 155.6, 144.4, 137.1, 132.7, 129.3, 128.2,
125.7, 125.0, 122.2, 118.4, 113.4, 110.6, 109.6, 56.2, 52.0, 51.7, 43.8,
42.9, 37.800380436 Mass spec.: 494.30 (MH)+. 20 PCT/US03/16576

(R) - 3-(2- Oxo- 2, 3-di hydr o- benzooxazol - 6-yl)-2-{ [4-(2-o0xo0-1, 4-di hydro-2H

qui nazol i n-3-y1) - pi peri di ne-1-car bonyl ] -ddBno }-propionic acid WO 03/ 104236
PCT/ US03/ 16576 -142 H O\ CO2H OHNO NHOY N HN Prepared as

S5y o per t ARl B el & S SN SO Mhis was
-3 1- (2- U1 ratdowestih ot oot § anyhdanblioi e Qhe Sl Pr 0P oni ¢ aci .

The hydrolysis conditions ( _ .
hydr oxi de/ nettiearbdnatesbringiypdeoing diedmeesoditm sulfite ai fret Elraniors sol @hts weke

i . . . a/cihgh )
R A R T e
_ : _ - - ) - - C. ]_0 _
[ ) Tbt i per g %57@%’95‘%%@ ‘i@? 485299 2 iRV 4PS etz Jok A 026D et hy |
)-ethyl]- ani@® @, NS &I Na, 1x49HN4 Q4 (X, DED),14:91 — #L58 (m, 1H), 4.47 — 4.43 (m,

1H), 4.39 (s, 1H), 4.23 — 4.16 (m, 2H), 4.08 - 4.04 (m, 1H), 3.06 — 2.88 (m, SH), 2.74

~ 2.6 (m, 2H), 2.59 — 2.52 (m, 2H), 2.41 — 2.3 (m, 2H), 1.96 — 1.89 (m, 1H), 1.88 —

1.47 (m, 16H). LC/MS: tg = 1.86 min, 630.31 (MH)".
10

(R)—3-(1H—Benzotriazol—5—yl)—2-benzyloxycarbonylamino-propionic acid methyl ester

N f COoMe
N\/N mcm
H
To a solution of (R)-2-benzyloxycarbonylamino-3-(3,4-diamino-phenyl)-
propionic acid methyl ester mono acetate (2.68 g, 6.65 mmol) in acetic acid (30 mL)
15  and water (40 mL), at room temperature was added a solution of sodium nitrite (0.46
g, 6.65 mmol) in water (8 mL), dropwise over several minutes. The resulting mixture
was stirred at room temperature for 20 min, then cooled to 0°C, concentrated
ammonium hydroxide was added to adjust pH to 11. The mixture was extracted with
ethyl acetate twice in the presence of solid sodium chloride, and the organic layers
20  were dried over sodium sulfate. After filtration, solvents were removed i vacuo and
the residue was purified by chromatography on silica gel using ethyl acetate/hexanes
(6:4) as eluent to afford the title compound as a tan solid (94% yield). 'H-NMR
(CD30D, 500 MHz) 6 7.75 (d, J = 8.5 Hz, 1H), 7.58 (s, 1H), 7.31 — 7.25 (m, SH),
7.18 (d, J =8.5 Hz, 1H), 5.39 (d, J = 8.0 Hz, 1H), 5.10 (d, J = 12.0 Hz, 1H), 5.05 (d, J
25  =12.0Hz, 1H), 4.74 (dd, j = 13.5, 6.0 Hz, 1H), 3.73 (s, 3H), 3.34 (dd, T = 14.0, 5.5
Hz,1H), 3.22 (dd, J = 13.5, 6.0 Hz, 1H). >CNMR (CDs0D, 125 MHz) § 172.1,
156.0,136.1,128.6, 128.3, 128.1, 67.2, 55.2, 52.7, 38.5. Mass spec. 355.18 (ME)™.



N f ~ O NH Prepared as described above for

(R)-4-(2-0x0-1, 4-di hydr o- 2H qui nazol i n-3 yl)-pi peridi ne-1-carboxylic acid {
2-[1, 4' ] bwpiopao42dé nyl - 1' -yl - 2-oxo-1-[1-(2 15 PCT/US03/16576

trinmet hyl sil anyl - et hanesul fonyl )-1H-i ndazol -5-yl net hyl ] -et hyl }-am de. The
crude product was purified by silica gell4éhr omat ogr aphy usi ng net hyl ene WO
03/ 104236 PCT/ US03/ 16576 -143 chloride:nethanol:triethylamne (93:5:2) as
eluent to giv ite iid. This di ssqlved in ethyl acetate (60 nlL)
and washed vvi(ﬁﬂgéxg’:"?'gé'zﬁfl‘%l}a‘i’tﬂﬁ%(’l%@@fi’ff&’h%ﬁl%?% ipeth¥l\&s®e and dried over
sodiumsul fate. After filtration, solvents were renoved to afford the
title conpound as a white solid (70% . oD, 500 5 MHz) 6 7.20 -
7.14 (m4H), 7.08 (d, J = 9.0 Hz, / td? = 7.5 1.0 Hz, 1H),

6.79 (d, J = 8.0 Hz, 1H), 4.99 - H\Ng 1y, 4.61 - 4.58 (m 1H), 4.47 -
4.43 (m 1H), 4.39 (s, 1H), 4.23 4 4.1I6 (m 2H), 4.08 - 4.04 (m 1H), 3.06
- 2.8 (m 5H, 2.74 - 2.69 (m 2H), 2.59 - 2.52 (m 2H), 2.41- 2.33 (m

Ezsgl_,% 3%- E(%I\S/I—I; +_1' ?8 (Prr%pa}é_cq as (i]é'sgl%e_d aJl')'O\A/'e7 fo(rqk)—%-fsamiho-%gé'-\(/%o-é,?-di:hyl' 8-6 mn,

R -3-(1H B } 163 i i ol i k i i t hyl
(15 4 ol s A kom0 o
(R) - 2- ben2y| &k 3HDORGY il moZ.S Hz3 1HD,dA. 8infsnbEp Nedty(d) I =pr DO 4adi(s, met hyl

Cao o - iEb Bk aPt fr 2l Bhdeh 1205 GrAGh a5 d iy AET 1 o (0 g
g, 6.65 ml aNMVRALCTS, (I8, 1P5)MESS SR8 1 VET 380V 5RH. W%{H%.SFT B f£sul ting

m xture was stirred at roomtenperature for 20 mn, en cooled to0’0C,
concent r at ed 543nPdAi 3T hiMsospede22iats @HEd to adjust pH to 11. The mixture
was extracted wwth ethyl acetate twice in the presence of solid sodium
chloride, and the organic |ayers :

10  Example 48

(R)-3-(1H-Benzotriazol-5-yl)-2-{ [4-(2-0x0-1 4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl}-amino }-propionic acid methyl ester

H
N COsMe
N\’ HN 0
N \(

NH

Prepared as described above for (R)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
15 piperidine-1-carbonyl]-amino}-3-[1-(2-trimethylsilanyl-ethanesulfonyl)-1H-indazol-
5-yl]-propionic acid methyl ester except that carbonyl diimidazole was used in place
of N,N-disuccinimidyl carbonate (DSC). 'H-NMR (CDs0D, 300 MHz) 6 7.82 (d, J =
8.4 Hz, 1H), 7.24 (s, 1H), 7.39 (dd, J = 8.7, 1.2 Hz, 1H), 7.15 — 7.08 (m, 2H), 6.94
(td, 1=7.5,0.9 Hz, 1H), 6.75 (d, J = 7.8 Hz,1H), 4.67 — 4.60 (m, 1H), 4.39 —4.31 (m,
20 1H),4.15 (s, 2H), 4.08 — 4.03 (m, 2H), 3.72 (s, 3H), 3.38 (dd, T = 13.9, 5.5 Hz, 1H),



20 were dried over sodiumsulfate. After filtration, solvents were renoved
in vacuo and the residue was purified by chronmatography on silica gel

usi ng et wb tauetas e/ hexanes (6:4) as eluent to afford thecriuse#iesosrpound
as atan solid (94%yield). 1HNWVR (CD30CD, 500 MHz) 8 7.75 (d, J = 8.5 Hz,
1H), 7.58 (s, 1H), 7.31 - 7.25 (m 5H), -145-

7.18(d, J=8.5Hz, 1H), 5. 39(d, J=8. OHz, 111), 5. 10(d, J= 12 OHz 1H) 5.05(d,J 25 =
12.0 Hz, 1H), 7 d, I.= . b, 6.0 Hz 3 (s, 3.34 (dd, J =
14.0, 5.5 4%45?’12%(2@2 1%’&0? t (dziié.:sl,3-%.163|§z 1%9)2 813@\]&%1%@?)@0!)641—25 MHz)
6 172.1, 15614}; H;L ,Mgsgg 28.1, 67.2, 55.2, 52.7, 38.5. Mass
spec. 355. 18 ( 03/1 4236 P ] US03/ 16576 - 144

(R) - 2- Ami no- 3- (1H-benzotr|azol 5-yl)-propionic acid nethyl ester H NN
CO2Me | D NH2 %’depar ed as described above for

(R -2- am no- ? }) 2, 3-di hydro- benzooxazol - 6-yl)-propionic acid met hyI
(]aJs_l'; er. S, (Z/RRﬁ @@@0480%11%% -2FL- éul%gzoin(jﬁ&])%ﬁp%ne— 8% I_é(ﬁlc a%éd' [17(51%

3.48 - 3.45 (omlzqmﬁzol 3-YwethyB-B71, ffﬂhIPIPBi)ldlnBl-Ba'l(Zamxos¢th§t]|}1)anndéL3CNI\/R (CDBOD
125 MHz) 8 169.8, 139.4, 138.9, 133.0, 137 6 115.52, 115.47, 54.3, 52.6,
36.7. Mass spec. 221.15 (M) +.
(R -3-(1H Benzotriazol -5-yl)- Z" R2(2>b%0- A ai Ny dr -2H qui nazol i n-3-yl) -
pi peri di ne- 1- carbonyl ] -am no} e oni gyacigd nmethyl ester H N N CO2Me HN
O HHNO H

Prepared as described above for (R)-4-(2-0x0-1,4-dihydro-2H-quinazolin-3-

y1)-piperidine-1-carboxylic acid {2-[1,4']bipiperidinyl-1'-yl-2-ox0-1-[1-(2-

10 trimethylsilanyl-ethanesulfonyl)-1H-indazol-5-ylmethyl]-ethyl }-amide. Purified by
silica gel chromatography using methylene chloride/methanol/triethylamine (93:5:2)
as eluent. "H-NMR (CDsOD, 500 MHz) §7.83 d, J = 8.2 Hz,0.75H),7.79 (d, 7= 8.5
Hz, 0.25H), 7.71 (s, 0.25H), 7.69 (s, 0.75H), 7.33 (d, J = 9.2 Hz, 1H), 7.16 — 7.12 (m,
2H), 6.96 — 6.91 (m, 1H), 6.78 (d, J = 8.0 Hz, 0.75H), 6.77 (d, J = 8.0 Hz, 0.25H),

15 5.07-5.03 (m, 1H), 4.58 — 4.55 (m, 1H), 4.45 — 4.40 (m, 1H), 4.34 (s, 1.25H), 4.24
(s, 0.75H), 4.20 — 4.05 (m, 2.25H), 4.00 ~ 3.96 (m, 0.75H), 3.24 — 3.09 (m, 2H), 2.91
- 2.78 (m, 4H), 2.64 —2.61 (m, 2H), 2.56 — 2.42 (m, 2H), 2.15 - 2.10 (m, 1.25H),
2.02-1.98 (m, 1.75H), 1.95 ~ 1.90 (m, 1H), 1.68 — 1.60 (m, 8H), 1.54 — 1.46 (m,
6H). LC/MS: tg=1.86 min, 614.28 (MH)".

20
(R)-2-Benzylox ycarbonylamino-3-(2-0x0-2,3-dihydro-1H-indol-5-yl)-propionic acid

H
C02Me
o)
N NHCbz

H

methyl ester



NH | / Prepared as described above for (R)-2-{ o _

[ 4- (2- ox0- 1, 4- di hydr o- 2H qui nazol i n-3-yl )- 15 pi peridi ne-1-carbonyl ] -am no
}-3-[1- (2worsire2by | si | anyl - et hanesul fonyl ) - 1H-i ndazol - 5- PCrAs0episeni ¢ aci d
met hyl ester except that carbonyl di i m dazol e was used in place of

N, N- di succi ni mi dyl carbonate (DSC). I-I-NN!I%-(CDSOD 300 M—lz) 8 7.82 (d, J =
8.4 Hz, 1H), 7.24 (s, 1H), 7.39 (dd, J =8.7, 1.2 H% . 17 15-6; 084(210
2H), 6.94 (td, J -

(rknl) 1H), 4. gg : 4%3#‘?5%1(1 %gigf’znhmwi%w(déag%m SWBS"’“@S@SG%W@I 3.72
(s, 3H), 3. 3&olidn of (K) Q%eﬂéyl&ﬁaf%ngﬁﬁﬁno-y@lﬂ?iﬁ&&é%?ﬁ ;g&%wggg/dﬁ&?% -145
3.32 - 3.29 (m 1H),

1.64 - 1.48 (8§er @Lﬂ? g, 1\/&% sue@lein 7 W&CS(OIQNH) whilEXlzeanehetichdtefperature was

(-4 (2 0 e gk 2o sl 51 ) e S ne Lgr%ggagrﬁ%ésafursc' :
1 4' ] bi pi perifdt 8yl IFHGYSBI\%nPWQS Fetrﬁb‘»(zlm]l A6, dhd thi RN wlWxfradbd B H

"f O NH Prepared descri bed above for’
(R) 4-(2- oxo-elhﬂad&thﬁy(ﬂ?«m Zﬂheqmnﬂvamdlqrgan&b yha)seqawpemaiherbwhthbﬂhbaﬁdlﬂmed aci d

Lo Lo iyl o PiREr S e Y Wit SH0N BB erp romaiadand dhsppidye waf de

Purified by asedt zﬂ?ﬁr@ﬂﬂ\@ﬂﬁn‘h a@ﬁbuthux%lnsrhe%smﬂeeﬂ@s dlssolve((:l CD%I&Dal
chl ori de/ met hanol /tri etmi‘l am ne 5:2) as eluent. 500

Mz) S 7. 83 deetir acig(1P mf) aml ngwowc}zer'(g 88, 13.4m1808 wasmdd@i Bid)mixfrd@l (s,
0221 1% tsyfled ttonp e e hugnflpe Sfee ditheod A o ikl 2
0. 25H), vacuo, the residue was purified by flash chromatography on silica gel using ethyl
acetate/hexanes [(1:3) first and then (3:2)] as eluent to afford the title compound as a
white solid (41% for 2 steps). "H-NMR (CDCls, 500 MHZ) & 8.03 (s, 1H), 7.36 -
7.31 (m, 5H), 6.94 (s, 1H), 6.91 (d, J = 8.0 Hz, 1H), 6.73 (d, J = 7.5 Hz, 1H), 5.26 (d,
15 J=8.0Hz, 1H), 5.11 (d, J = 12.0 Hz, 1H), 5.05 (d, j = 12.5 Hz, 1H), 4.61 (dd, T =
13.5, 6.0 hz, 1H), 3.72 (s, 3H), 3.45 (s, 2H), 3.10 (dd, J = 14.0, 5.5 Hz, 1H), 3.00 (dd
J=14.0, 6.0 Hz, 1H). "CNMR (CDCls, 125 MHz) & 177.7, 172.2, 155.7, 1417,
- 136.3,129.8, 128.9, 128.6, 128.3, 128.2, 125.8, 125.6, 109.8, 67.1, 55.1, 52.5, 38.0,
36. Mass spec. 369.20 (MH)*.

2

20
(R)-2-Amino-3-(2-0x0-2,3-dihydro-1H-indol-5-yl)-propionic acid methyl ester

H
COslMe
8]

H
Prepared as described above for (R)-2-amino-3-(2-0x0-2,3-dihydro-
benzooxazol-6-yl)-propionic acid methyl ester. '"H-NMR (CD;0D, 500 MH?z) § 8.48
25 (brs, 2H), 7.16 (s, 1H), 7.10 (s, 1H), 6.89 (s, 1H), 4.21 (s, 1H), 3.81 (s, 3H), 3.54 (s,
1H), 3.33 (s, 2H), 3.20 (s, 1H), 3.12 (s, 1H). PCNMR (CDsOD, 125 MHz) § 178.9,
170.7, 143.3,129.0, 128.6, 126.9, 125.6, 110.0, 57.3, 54.6, 52.3, 37.0. Mass spec.
235.30 (MH)".



15 5.07 - 5.03 (m 1H), 4.58 - 4.55 (m 1H), 4.45 - 4.40 (m 1H), 4.34 (s,
1.25H), 4.24 (s, 0.75H), 4.20 - 4.05 (m 2.25H), 4.00 - 3.96 (m O0.75H),
3.24 - 3.WO03mp422¢), 2.91 - 2.78 (m 4H), 2.64 - 2.61 (mMPCTH)SP3/Pa536 - 2. 42
(m 2H), 2.15 - 2.10 (m 1.25H), 2.02 - 1.98 (m 1.75H), 1.95 - 1.90 (m
1H, 1.68 - 1.60 (m 8H), 1.54 - 1.46 (ml476H). LC/M5: tR = 1.86 nin,
614.28 (MH) +.

(R) - 2- Benzyl bqn ,.00- 3- (2- 0x0-_2, 3-di_hydro-1 H-i ndol - 5-yl ) - propionic
acid methyl %Q%%“ﬁﬁ%g%ﬂy@"% ‘ﬁﬁﬂ@%ﬂ%@@i@éﬂré@?@@ -FEapingpdint 6576

- 146 PyHBr3 (31y1? ifbridthcOR ciEBhYIT W ASEioh R a%l('ﬂalln HRPEGONS over 30 min to
a solution of ) - 2- benzyloxycarbonyla 5 yl ) - propionic
acid nethyl ester (0.47 g, 1.34 rrm)l) i ?%n@ (10 m.) while the
reaction tenperature was nmaintaj 75-30C. The resulting mxture
was stirred at room tenperature ) 2) h.unlhepsol vent was renoved in
vacuo, and the residue was extracteg with acetate (2x). The conbi ned
organi ¢ phases were washed with brine and dri over sodiumsulfate. After
filtration, solvents were renoved and the regi du¢ was azeotropically dried
wi t h anhydrous ethanol. The residue was di sso in glacial acetic acid
(10 nL) and zinc powder (0.88 g, 13.4 mmol) wa ad ed. The m xture 10 was
stirred at roomtenperature overnight. After etic acid was renoved in
vacuo, the residue was purified by flash chr nafgzraphy on silica gel using
ethyl acetate/hexanes [(1:3) first and th *2)] as eluent to afford the
title conpound as a white solid (41%for ps). "H NVR (CDC13, 500 MHz)
8 8.03 (s, 1H, 7.36 - 7.31 (m 5H), 6.94 (s, 1H, 6.91 (d, J = 8.0 Hz,

1H), 6.73 (d, J =Ars@utitn ofipiosghe2id toliend @M, G148 MIHA,30 Tidhol) ad Addetl tod =

d = h :
372 (5, 31y Rl sidegmidind oF i oy b gog s diparorlfhaslaoay, | ) -
14.0, 6.0 HZ prdpibnic 2SN {1ERXeR 370 g 0.2 d}) thifiethyledd hidridd @3 nfL.) Akt 7

saturated sodium bicarbonate (7.5 mL). After the mixture was stirred at room

. temperature for 30 min, 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one (58 mg,
0.25 mmol) was added. The resulting mixture was stirred at room temperature for
10 1.5 h, diluted with ethyl acetate, and washed with 0.25 N hydrochloric acid that had
been saturated with solid sodium chloride. The organic layers were dried over
sodium sulfate. After filtration, solvents were removed to afford the title compound

as a tan viscous oil. LC/MS: #g = 2.01 min, 492.10 (MH)".

15  Example 50
(R)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic ~ acid  [2-
[1,4']bipiperidinyl-1'—yI-2-oxo-1-(2-0xo-2,3-dihydro-lH-indol—S-ylmethyl)—ethyl]-

amide



136.3, 129.8, 128.9, 128.6, 128.3, 128.2, 125.8, 125.6, 109.8, 67.1, 55.1,
52.5, 38.0, 36. Mass spec. 369.20 (MH)+. 20 o .
(R) - 2- AMWO-03404230x0- 2, 3-di hydro-1 H i ndol -5-yl) - propi oni c pagiusosredshy| ester

H C2Me O / NH2 H Prepared as descri bed above for

2 3.20 (s, 1 3.12 (s, 1 13CNMR (KO3 25 8 178.9, 170.7,
S o, b 'S b ‘ > @zr .3, 37.0. Mass

[ 4- (2-0x0-1, 4- d| hydr o- 2H qui nazol i n- \{f

(R) - 2-ami no- 3- (2- oxo- 2, 3-di hydro-1 Hi ndol 9 propi onic acid met hyl
(58 nmg, 0.25 mmol) was added. The resultTng m xture was stirred at room

(R) - 2- am no- 3- ( 2- oxo0- 2, 3-di hydro- benzooxd8el - 6- yI) propi oni ¢ aci d net hyl
143. 3, 129.0, 128.6, 126.9, 125,600

3-yl)-pi peri di ne- 1- car bonyl - am no} - pr opi |c acid nethyl ester HCO2Me O
ester (70 ng, 0.25 mol) in nethylene chl or| e (15 nm) and saturated
temperature for  Pprepared as described above for (R)-4-(2~0x0-1,4-dihydro-2H-quinazolin-3-

ester. 1H NVR (CD3OD, 500 MHz) 8 8.48 25 (br s, 7.16 (s, 1H), 7.10
(s, 1H), 6.89 (s, 1H), 4.21 (s, 1H), 3.81 (s, 354(s 1H), 3.33 (s,
’
spec. 235.30 (M) +. WD 03/ 192236 /1
(R -3-(2-o0-2, 3-di hydro-1 Hind
"NJI HN-jO HN N- f "1'- O NH A sol utiop/of phosgene in toluene (2M
0.158 m., 0.30 mmol) was added to 5 a vigagrously stirred m xture of
sodi um bi carbonate (7.5 nL). After the “was stirred at room
tenperature for 30 min, 3-piperidin-4- 4-di hydr o-| H qui nazol i n- 2- one
yD-piperidine-1-carboxylic acid {2-[1,4'Ibipiperidinyl-1'-yl-2-ox0-1-[1-(2-
trimethylsilanyl-ethanesulfonyl)-1H-indazol-5-ylmethyl]-ethyl }-amide. Purified by
5  flash chromatography on silica gel using methylene chloride/methanol/triethylamine
(93:5:2) as eluent. "H-NMR (CDsOD, 500 MHz) 8 7.20 - 7.09 (m, 4H), 6.97 (t, J =
7.3 Hz, 1H), 6.88 (d, J = 7.9 Hz, 0.65 H), 6.84 (d, J = 7.6 Hz, 0.35 H), 6.80 (d, T = 7.7
Hz, 1H), 5.51 (s, 0.65 H), 5.23 (s, 0.35 H), 4.99 — 4.95 (m, 0.65 H), 4.92 — 4.88 (m,
0.35 H), 4.60 —4.56 (m, 1.65 H), 4.46 — 4.41 (m, 1.35 H), 4.39 (s, 1.3 H), 4.36 (s, 0.7
10 H), 4.24 - 4.17 (m, 2H), 4.05 — 4.02 (m, 1H), 3.65 — 3.61 (n, 2H), 3.52 — 3.47 (m,
1H), 3.20 - 3.16 (m, 1H), 3.00 — 2.88 (m, 2H), 2.70 — 2.64 (m, 2H), 2.53 ~ 2.46 (m,

2H), 2.40 - 2.34 (m, 2H), 1.94 — 1.46 (m, 15H), 1.39 — 1.36 (m, 2H). LC/MS: 1z =
1.83 min, 628.40 (MH)*.

15 2-(Di-tert-butoxycarbonylamino)-acrylic acid methyl ester
o

o
BocsN + BocoN
OCH3 OCH3

OBoc
To a solution of 2-terz-butoxycarbonylamino-3-hydroxy-propionic acid
methyl ester (10.0 g, 39 mmol) and di-fers-butyl-dicarbonate (21.8 g, 2.6 equiv.) in
acetonitrile (40 mL) was added 4-dimethylaminopyridine (0.48 g, 0.1 equiv) at room
20  temperature. The solution was stirred overnight and concentrated. The residue was
dissolved in diethyl ether, washed sequentially with 1 M potassium hydrogen sulfate
(2x), saturated sodium bicarbonate, brine, dried over magnesium sulfate, and

concentrated to give 15.6 g (quant.) as an oil. Inspection of the 'H NMR showed a



10 1.5 h, diluted with ethyl acetate, and washed with 0.25 N hydrochloric
acid that had been saturated with solid sodiumchloride. The organic
| ayers wewe odniedé over sodiumsulfate. After filtration, PEaIUsSesMESTMEr €
removed to afford the title conpound as a tan viscous oil. LM tR =
2.01 mn, 492.10 (MH)+. 15 Exanple 50 -149-
(R) -4-(2- OXxo- 1 4 di hydr o- 2H-qui nazolin-3-yl)- pi peri di ne-| -carboxylic acid
[2- [ 14]b| |nyl-I -yl -2-0x0-1-(2-0x0 ydr o-

- 5- yI I@ttﬁ%ﬂ ﬂomP&Hilélén%(@lsfﬁifd&w@/@é?ﬁﬂswoﬂésmd- -148 0 H
) O N b9 afd B @{@ &t SCAk haghsahey 0X0-
hydr o- 2H qwcnago y? )})l lplgpe‘r%igje neg%-car E‘ﬁ%,s ?tg g’(‘:ﬁlglﬂtag&th%é&
] bi pi peith sicoypdlary 'amjhes2e give-tiie ﬁafme(ﬂoducts the mixture was used without

|
4
) d | me hyl,}.-ani d
L1 ety R E R AN s e O SR A A
chl ori de/ @Et Q@iﬁdlé)ts 185 gé’ '1%131? @74 8330, 3678, B3 (s IR SHRDI 0P M)

8 7.20 -
7.3Hz, 1H), 6 E{MJeNaJ)*-?ZQEz f@t-ﬁ&ﬂd)(y@rl&ﬁ@th,mhné’) W—@uﬁﬁb‘barﬁorﬁﬂk()@ p}eﬁmﬁlc Hz

2 Ot 8% metd ey et SENNIR DG 6RO M 16 P 4R(s 1858 355 (. 30

s, 1.3 6 7 H) ,
So5 3 b1 (h oty GG IEHYS By A 205 s ML 5 60, dabraa fro B o
(m 2H) 2. 7(Mass§$p6¢1 44&2]2&1)1+N2)+53 - 2.46 (m 2H), 2.40 - 2.34 (m 2H),
1.94 - 66(m 15H), 1.39 - 1.36 (m 2H). LOMS: tR = 1.83 nin, 628.40
(ME) +. 1§ 2-(Di -tert-but oxycarbonyl am no)-acrylic acid nmethyl ester 0 O

(#)-3-(4-Benzyloxy-2-oxo0-2H-pyridin-1-yl)-2-(di-tert-butox ycarbonylamino)-

o
BocsN
OCHj3
X

N

0

To a solution of 2-(di-fert-butoxycarbonylamino)-acrylic acid methyl ester

| H-i nd
NI O- N
1, 4-di
2-{1
tri

propionic acid methyl ester

15 (900 mg, 3.0 mmol), and 4-benzyloxy-1H-pyridin-2-one (630 mg, 1.03 equiv) in
acetonitrile (2.5 mL) was added cesium carbonate (100 mg, 0.10 equiv). The
resulting suspension was heated to 80°C via microwave for 2 h. The reaction was
concentrated, dissolved in water, and extracted with methylene chloride (3x). The
combined organic phases were washed with brine, dried over magnesium sulfate, and

20  concentrated to give 1.47 g (97%) which was used without purification. Mass spec.:
503.56 (MH)".



Boc2N OCH3 Boc2N OCH 3 3 OBOC To a solution of

2-tert-but oxycarbonyl am no- 3- hydroxy-propionic acid nethyl ester (10.0 g,
39 nmol ) wod3di42Bert - butyl -di carbonate (21.8 g, 2.6 equi vPLTIU$03/16576
acetonitrile (40 m-) was added 4-di net hyl am nopyridine (0.48 g, 0.1 equiv)
at room 20 tenperature. The solution wa35&tirred overni ght and
concentrated. The residue was dissolved in diet hyI et her washed

sequentially th 1 M potassi um hydrogen sul fate saturated sodi um

bi car bonat e, (’\ggf‘il menzygered-lgud A hptpeaidinmlsyl- ?é@@eﬁé?\’(ﬂoxy@%@@ﬂﬁm&%%@ to give
15.6 g (quanty 133 difspgetion of the 1H NMR showed a WO 03/ 104236
PCT/ US03/ 16576 ure of the title corrpound and

2-(di-tert-but oxycar bonyI am no)-3-tert- but ox bonyl oxy- propi onic acid
nmethyl ester. As it was later foundgtha re ct wth secondary am nes
to give the same products, the mxt s use WIthOUt separati on.

2-(Di -tert-but oxycar bonyl am no acr CI d rret hyl ester:'H NVR 5 (CDC13)
6 1.45 (s, 18H), 3.78 (s, 3H), .33 (s, 1H). Mass spec.:

324. 14 (M+Na) +.

2-(Di -tert-but oxycarbonyl am no)-3-tert - xyc rbog ony propionic acid
met hyl ester: 1H NWVR (CDC13, 500 MHz) 1.46 1.49 (s, 18H), 3.72
(s, 3H), 4.42 (dd, J=11.6, 9 2, 1H), 4.75 (dd ’3, 4.6, 1H), 5.30 (dd,

J=9.2, 4.6, 1H). Mass spec.: 442.21 (M+Na) +.
()-3-(4-Benzyl oxy- Tba)sib‘rezll-somyllondxf A-4- bph;ylaxs(ﬁfmme?fH-pmmth*ﬂMHdhmr&m' no) -

D (i “ter? - bULIRyCAPEBRTP R REPICG orif eyl asieth £ Emodi igbtslg, 3. o
mol ), and 4(bepdylwaxydidd P3labnofditRing (REExiTE mohoRdirRe .90 gl Nequiv) in
water (2.85 mL). The reaction mixture was stirred for 3 h at room temperature,
cooled to 0°C, treated with concentrated hydrochloric acid (0.99 mL), and
concentrated to afford the crude acid, half of which was taken on in the following
10  step. The crude acid was dissolved in methylene chloride (6 mL), cooled to 0°C and
treated sequentially with 4-piperidyl-piperidine (0.25 g, 1 equiv), triethylamine (0.31
mL, 2.5 equiv), and bis-2-0xo0-3-oxazolidinyl)phoshinic chloride (0.38 g, 1 equiv).
The reaction was allowed to warm to room temperature and stirred overnight. The
reaction was concentrated, and purified by Prep HPLC to afford 489 mg (52%, 2
15  steps). Mass spec.: 639.41 (MH)".



acetonitrile (2.5 nL) was added cesium carbonate (100 ng, 0.10 equiv). The
resul ti ng suspension was heated to 80C via mcrowave for 2 h. The reaction
was conceptsavede di ssolved in water, and extracted w thPeEtUsYs/ea5e6
chloride (3x). The conbined organic phases were washed with brine, dried
over magnesi um sul fate, and 20 concentra—tlﬁ]i-to give 1.47 g (97% which was
used without purification. Mass spec. 503.56 (MVH)+. WO 03/104236

PCT/ US03/ 16576 -150 ()-4-B enzyl oxy- I-[3 [

1, 4' ] bi pi per iEfample 31 - y| - 2- (di -t ert - but oxycar bonyl ani no) - 3-

0X0- propyl ] - X _ Bo O W1 ed

sol ution of ;,(h?% %e(%%d; %xcgﬂgdrg%{ n%égrhl(n? gbﬁ%d%e ?8%@9}/1?:-&%& H @P

but oxycar bonydeanyloxy-2pxoglH piyddiadi-gnreh Ay-D-[ & dt]bipifediddig]-¢'-y122-8x datbly)]- i n

met hanol (17 was added a solution of |ithium hydroxi de nonohydrate
(0.50 g, 4 ecﬁﬁﬁ“% in water (2.85 nlL). The reaction mxture was stirred for
3 h at roomtenperature, cooled to OC, treated with concentrated

hydrochl oric acid (0.99 .- ncentrated to afford the crude acid,
hal f of which was taken or‘iﬂ( followng 10 step. The crude acid was

di ssol ved in nethylene chl (e coole¢yto OC and treated
sequentially with 4-piperidyl- plpe?@p 92 g, 1 equiv), triethylamne
(0.31 nL, 2.5 equiv), and bis-2-0x0 z iNTYDY phoshi ni ¢ chl ori de
(0.38 g, 1 equiv). The reaction was all gwed(to warmtqg _roomtenperature
and stirred overnight. The reaction was concgntratedN and purified by Prep

HPLC to afford 489 ng (52% 2 15 steps). My spec.: 6§39.41 (M) +. WO
03/104236 PCT/ US03/ 16576 -151- —

0

| To a stirred solution of 4-benzyloxy-1-[3-[1,4'Tbipiperidinyl-1'-yl-2-(di-terz-
butoxycarbonylamino)-3-oxo-propyl]-1H-pyridin-2-one in methylene chloride (3
mL) was added trifluoroacetic acid (1 mL) at 0°C. After 2 h, the reaction was
concentrated to afford the crude amine (151 mg, 97%) as its trifluoroacetic acid salt

10 | [Mass spec.: 439.61 (MH)'] which was split into two portions, using half in the
following procedure. To a solution of the crude amine (75 mg, 0.11 mmol) and
diisopropylethylamine (80 puL, 4 equiv) in methylene chloride (3 mL) at 0°C was
added carbonyl diimidazole (29 mg, 1.6 equiv, in 2 portions). After stirring for 10
min, the solution was treated with 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-

15 acetic acid (40 mg, 1.15 equiv). The reaction was warmed to room temperature and
stirred overnight. The reaction was concentrated and purified by prep TLC to give
40.8 mg (53%). "H-NMR (CD50D, 500 MHz) § 1.25-1.56 (m, 4H), 1.56-1.84 (m,
9H), 1.90-2.08 (m, 2H), 2.60-2.95 (m, 8H), 3.11 (dd, J=24.1, 12.8, 1H), 3.89 (ddd,
J=22.0,13.2,9.2, 1H), 4.10 (dd, J=14.3, 14.1, 2H), 4.27-4.54 (m, 5H), 4.60 (bd,

20 J=11.9,1H), 5.08 (dd, J=13.2, 12.2, 2H), 5.26 (ddd, J=9.4, 9.4, 4.8, 1H), 6.05 (dd,
J=13.7,2.7, 1H), 6.16 (m, 1H), 6.77 (d, J=8.0, 1H), 6.84 (ddd, J=7.6, 7.6, 2.1, 1H),
7.04 (d, J=7.6, 1H), 7.12 (dd, J=7.6, 7.4, 1H), 7.28-7.43 (m, 5H), 7.48 (d, J=7.6,
1H). Mass spec.: 696.85 (MH)".



Exanpl e 51

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

[ 1- (4- bewpyBose3@- oxo- 2H PCT/US03/16576
pyridin-1-ylmethyl)-2-[1,4"]bipiperidinyl-1-yl-2-oxo-ethyl]- amde H NO
NHO O"r NOO 5 To a stirred sol utias20of

4- benzyl oxy-1-[3-[1,4" ] bipiperidinyl-1"-yl-2-(di-tert-

but oxycar bonyl am no) - 3- oxo- propyl ] - 1H pyri di n-2-one in nethyl ene chlori de
(3 nmL) was added trifluoroacetic acid (1 nL) at 0OC. After 2 h, the
reaction was g ,&ggpq g frated to afford the crude amne (151 ng, 97% as its
trifluoroacetic &rd salt 10 [ Mass spec.: 439.61 (IVH) +] which was split
into two port(&@ns(z Oso-h - dnaydrouH qtmazdlm 3-9Y)ipigeritline eduibexylloadd g2l uti on of
the crude amn é75 ny, O. mmol ) and diisqopropylethylamne (80 L, 4
equiv) in rret[ﬁsfll] }?épwlﬁflrld& L8+ siroxy-Doexane-Pyaiders & veaethyhyA-ox- -ethylazol e
(29 mgy, 146 egitjy, in 2 portions). After stirring for 10 mn, the solution
was treated wth 3-piperidin-4-yl-3,4-di hydro-| H quinazolin-2 15 acetic
acid (40 ng, 1.15 equiv). The rﬁactéon was warmed to roomtenperature and

stirred overnight. The re concentrated and purified by prep TLC
to give 40.8 ng (53%. oD, 500 MHz) S 1.25-1.56 (m 4H),
1.56-1.84 (m 9H), 1.90-2. 2.6Q-2.95 (m 8H), 3.11 (dd, J=24.1,
12.8, 1H), 3.89 (ddd, J=22.0, 13.2 N2 ﬂ|H) 4. (dd J=14.3, 14.1, 2H),
4.27-4.54 (m 5H), 4.60 (bd, 20 J=11 (ud , J= 13 2, 12.2, 2H),
5.26 (ddd, J=9.4, 9.4, 4.8, 1H), 6. 05 (dd -1 7 6.16 (m 1H),

6.77 (d, J=8.0, 1H), 6.84 (ddd, J=7.6, 7.6, 2 04(d J=7.6, 1H),
7.12 (dd, J=7.6, 7.4, 1H), 7.28-7.43 (m 5b)=< 7. 8(d 7.6, 1H). Mass

spec.: 696.85 (MH)+. WD 03/ 104236 PCT/ US03/ 16

A stirred solution of 4—(2-oxo—1,4—dihydro~2H—quinazolin—3-yl)-pipéri&ine;1-V
carboxylic acid [1-(4-benzyloxy-2-oxo-2H-pyridin-1-ylmethyl)-2-[1,4"]bipiperidinyl-
1'-yl-2-oxo-ethyl]-amide (29 mg) and 10% palladium on charcoal (5 mg) in methanol

10 (1 mL) was placed under an atmosphere of hydrogen. After 1 h at room temperature,
the reaction was flushed with nitrogen, filtered through celite, and concentrated to
give the product. "H-NMR (CD;0D, 500 MHz) & 1.40-1.85 (m, 12H), 2.04 (dd,
J=27.4,17.0, 2H), 2.66 (dd, /=21.1, 11.0, 1H), 2.80-3.19 (m, 8H), 3.95 (ddd,
J=49.8, 12.5,7.9, 1H), 4.07-4.28 (m, 3H), 4.34 (bs, 2H), 4.36-4.59 (m, 2H), 4.63 (bd,

15 J=12.8, 1H), 5.20 (m, 1H), 5.75 (dd, J=7.3, 2.1, 1H), 5.97 (dd, J=8.9, 7.6, 1H), 6.78
(d, J=7.6, 1H), 6.93 (dd, J=7.6, 7.3, 1H), 7.08-7.18 (m, 2H), 7.33 (dd, J=18.3, 11.0,
1H). Mass spec.: 606.32 (MH)".

()-2-(Di-tert-butoxycarbonylamino)-3- (4—hydroxy—p1per1d1n— -yl)-propionic acid
20  methyl ester

To a solution of 2-(di-tert-butoxycarbonylamino)-acrylic acid methyl ester

(1.0 g, 3.0 mmol) in acetonitrile (10 mL) was added piperidin-4-ol (0.33 g, 1.1



-152- Exanple 52
E)-4-(2-Q<o- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di ne-1-carboxylic acid [2

WO 03/104236 PCT/US03/16576
1, 4' ] bi pi peridinyl-1"-yl-1-(4-hydroxy- 2- oxo- 2H pyri di n- 1- yl net hyl ) - 2- oxo- et
hyl] - 5 amde HO ccl NHO N~ ~ NN&x3.ON NOOH A stirred solution

of 4-(2-oxo0-1, 4-di hydro-2H qui nazolin-3-yl)-piperidine-I- carboxylic acid
[ 1- (4- benzyl oxy- 2- ox0-2H pyridi n-1-yl nethyl)-2-[1, 4' ] bi pi peridi nyl -
-yl - 2- oxo- equiy)l |A genthbestiea® ofpjtreged WB Y gvad bael therreaptihwhido#istifrsd ng) i n

met hanol 10 (1 nL t . of . hyd Af 1h
room terrpera%Yﬁr‘é‘gP’ wﬁ?‘gﬁ‘g%&?g’ﬁ ‘%@fgs gﬁg‘f‘?é ﬂ%ﬁ) %rg’rﬁo?t?glgagfr‘ﬁt%%ﬁvla?gévﬁﬁ{ hrouSL
celite, and GoREeRL] l?ﬂl?éjdﬁgd oQér‘fﬁ‘aénQﬁuﬂrsﬂﬁH@t andlddnbiviralddid e £ ¢ Mz)
81.40-1.85 (m 12H), 2.04 (dd, J=27.4, 17.0, 2H), 2.66 (dd. J21;,110

1H), 2. 80- 3. (@ari) as@H)oil @hiok wWadueed witkays parifigation, Masg spep)403420MH) 28 (m
3H), 4.34,(bs, 2H), 4.36-4.59 (m 2H), 4.63 (bd, 15 J=12.8, 1H), 5.20 (m
1H), 5.75 (dd, J=7.3, 2.1, 1H), 5.97 (dd, J=8.9, 7.6, 1H), 6.78 (d, J=7.86,

1H), 6.93 (dgy) 1~1E174 @1 %)eﬁdln%'lﬂl "y122-QB=1drt bBtokRrarBoBylandindB3{(dchyddbxi8. 3, 11.0,
1H) . Mass spec. g
()-2-(Di -terpmmdlaxkrﬁﬁfmrhﬁﬂ%o) 3-(4- hydroxy pi peridin-1-yl)-propionic

acid 20 methyl ester
BoczNj/lkIO\
leghge
HO

To a solution of 2-(di-tert-butoxycarbonylamino)-3-(4-hydroxy-piperidin-1-

10  yb)-propionic acid methyl ester (1.0 g, 2.5 mmol) in methanol (6 mL) was added a
solution of lithium hydroxide monohydrate (400 mg, 3.9 equiv) in water (1 mL). The
reaction was stirred 6 h, cooled to 0°C, neutralized with concentrated hydrochloric
acid, and concentrated. The crude acid was used without purification. The crude
acid was suspended in methylene chloride (25 mL), treated with a few drops of

15 . methanol to aid in dissolving the acid, and cooled to 0°C. The resulting suspension
was treated sequentially with 4-piperidyl-piperidine (0.53 g, 1.25 equiv),
triethylamine (0.70 mL, 2. equiv), and bis-2-oxo-3-oxazolidinyl)phoshinic chloride
(0.80 g, 1.25 equiv). The reaction was allowed to warm to room temperature
overnight. The reaction was concentrated and then purified by Prep HPLC to afford

20 310 mg (23%, 2 steps). Mass spec.: 539.49 (MH)".

(#)-2-Amino-1-[1,4'Ibipiperidinyl-1'-yl-3-(4-hydroxy-piperidin-1-yl)-propan-1-one
0
SA0!
ioghas

To a solution of 1-[1,4"Tbipiperidinyl-1'-yl-2-(di-tert-butoxycarbonylamino)-

HO

25  3-(4-hydroxy-piperidin-1-yl)-propan-1-one (310 mg, 0.58 mmol) in methylene
chloride (5 mL) at 0°C was added trifluoroacetic acid (2.0 mL). The ice bath was



O Boc2N Ove N To a solution of 2-(di-tert-butoxycarbonyl am no)-acrylic
acid methyl ester (1.0 g, 3.0 mol) in acetonitrile (10 nm) was added
pi peri di two-001104266 33 g, 1.1 WO 03/104236 PCT/US03/16576 PCIAISeyuisvg. A
gentl e stream of nitrogen was placed over the reaction while it stirred
overni ght. The crude oil which resulted -la4- di ssol ved in ethyl acetate,
washed with water, then brine, dried over magnesium sulfate, and

ant as .an_oil which was used w t hout
ESP IC]? In E;? ;[ gﬁ 9 g%cy &Slét@g ?eagégg au ﬁ(d,\m;‘ 30 mim; zl"ﬁxe 1le_aFt10n was concentrated to afford

1, 4" ] Bi pi per itgé papldnd: asxdsTgﬂ&&baéeﬁetacﬂatg%ﬁw@ﬁlgo%%kfgw%ga s(dadW ﬂ

plperldln 1-yl)-prop an- -one on of
2-(di-tert- bﬂwnﬁyﬁambdwyﬁammmogﬂﬁnq@Mﬂydroxy pi peridin-1- 10 yI) pr opi oni ¢
acid nmethyl ester (1.0 g, 2.5 nml) in methanol (6 nlL) was added a
solution of lithium hydroxide nonohydrate (400 ng, 3.9 equiv) in water (1

m.). The 5reqe) éQJIIWE}Bl;ﬁ}Bérfcﬁlﬁq 1@51111 éwﬁhﬁﬁylﬁpé}ﬁm m%}]ﬁk b’l)a%gx‘%%&l\;\és used

concentrated hydrochloric acid, concentrat ed acl

wi t hout puri CRPamiGacid rebeiyliesser aC|d was suspended in methyl ene chloride
(25 m), treated with a few drops of 15 mgthanol to aid in dissolving the
acid, and cooled to OC. The result}] nﬂNsu ensi on was treated sequentially
W|th4p|per|dyl plperl dine (0.5 fg triethylamne (0.70 ni,

2. equiv), and bis-2-o0xo-3- oxazotl%ii shi |c chl ori de
HO

To a solution 2—amino-1-[1,4']bipipen'diny}-1'—yl—3-(4—hydroxy-piperidin-1—
yl)-propan-1-one (trifluoroacetic acid salt, 300 mg, 0.58 mmol) and
10  diisopropylethylamine (0.30 mL, 4 equiv) ifi tetrahydfcfuran (5 mL) was added di-
tert-butyl-dicarbonate (128 mg, 1 equiv). The resulting solution was stirred at room
temperature for 1 h, and concentrated. The residue was dissolved in ethyl acetate,
washed with water, then brine, dried over magnesium sulfate, and concentrated to
afford to 248 mg (98%) which was used without purification. Mass spec.: 439.65
15  (MH)".

()- [2-[1,4]Bipiperidinyl-1'-yl-2-0x0-1-(4-oxo-piperidin-1-ylmethyl)-ethyl]-

carbamic acid tert-butyl ester

& Op

20 To asolution of 1-[1,4'Tbipiperidinyl-1'-yl-2-(di-tert-butoxycarbonylamino)-3-(4-
hydroxy-piperidin-1-yl)-propan-1-one (200 mg, 0.37 mmol) in methylene chloride (4
mL) was added Dess-Martin periodinane (316 mg, 2 equiv) in two portions. After 1
h, the reaction was quenched by the addition of saturated sodium bicarbonate, and
extracted into methylene chloride (3x). The combined organic phases were washed
25  with brine, dried over magnesium sulfate, and concentrated to give 187 mg (94%)

which was used without purification. Mass spec.: 437.63 (MH)".



(0.80 g, 1.25 equiv). The reaction was allowed to warmto roomtenperature

overni ght. The reaction was concentrated and then purified by Prep HPLC to

af ford 20wB10/1023¢ 23% 2 steps). Mass spec.: 539.49 (IVH) +PCTjusB3/rgsr6r0- 1 -

[ 1,4 ]bipiperidinyl-Il"-yl-3-(4-hydroxy-piperidin-1-yl)-propan-l-one 0

HZN N'T N N HO To a solution of -155-

1-[1,4" ] bipiperidinyl-1"-yl-2-(di-tert-butoxycarbonyl am no)- 25

3- (4- hydroxy- pi peridi n-1-yl)-propan-1-one (310 ng, 0.58 nmmol) in nethyl ene

chloride (5 nL) at OC was added trifluoroacetic acid (2.0 nL). The ice bath

was WO 03/ 10 16576 = r. ved an he r. ion stirred for
30 min The [Bab(ToNMIZe (on byt Bl { STRRErE0o B ERCE PR 1 &
trifluoroacetic acid salt (400 ng, quant®) which was used w t hout
purification. Mass spec.: 339.46 ( : <
[2-[1,4"]Bipiperidinyl-1"-yl-1-(4-hydrdxy-
]- carbamc acid tert-butyl ester cHNWYI

2-amno-1-[ 1,4"]bipiperidinyl- QS (4- hydr oxy- pit peri di n-1 -
yl')-propan-1-one (trifluoroacetg d salt, 30 , 0.58 mmvol ) and 10

di i sopropyl et hyl am ne (0,30 ni, iv) ih tetfdh di Ofuran (5 inL) was
added di- tert-butlpla l&&“&frﬁ&ﬁb"rd@?ﬁ”ﬁém}’&leﬂcﬂ o¥o-15Heoxeeiparidithg- sol uti on

i asol ved | nd BT eab ARESAAEA O thofl oA BRI Ahtdy in RS8R, O Vo
magnesi um sutkhlatige (Bmdl) OOTBWhs @dd%d tﬁﬂuor@ﬁdeﬁb dcido T%Scen@tlﬁ %%emmeah was

used without purification. Mss ec.: 439.65 15 (MH)+
[2-[1, 4' | Bi pptyémggrapued foy | hpa eaeaenorbswwsmpmdmgwam m@t(ﬂéz%) agithy| ] -

trifluoroacetic acid salt which was used without purification. Mass spec.: 337.64
(MH)".

i paridin-1-yl met hyl) - 2- oxo- et hyl
N HO To a solution

10
Example 53
" (£)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4bipiperidinyl-1'-yl-1-(4-hydroxy-piperidin-1-ylmethyl)-2-oxo-ethyl}-amide

15 To a solution of 4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-
carboxylic acid [2-[1,4']bipiperidinyl-1'-yl-1-(4-hydroxy-piperidin-1-ylmethyl)-2-
oxo-ethyl]-amide (3 trifluoroacetic acid salt, 200 mg, 0.39 mmol) in methylene
chloride (5 mL) at 0°C was added diisopropylethylamine (0.27 mL, 3.9 equiv), and
carbonyl diimidazole (63 mg, 1 equiv). After stirring for 15 min, the solution was

20  treated with 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one (acetic acid salt, 142
mg, 1.25 equiv). The solution was warmed to room temperature and stirred
overnight. The reaction was concentrated and purified by Prep TLC to give 130 mg
(56%) as an oil. LC/MS: #z = 1.17 min, 596.44 (MH)".



carbamc acid tert-butyl ester 0O BocHN N NN O 20 To a solution of
1-[1,4" ] bipiperidinyl-1"-yl-2-(di-tert-butoxycarbonyl am no) - 3- (4-

hydr oxy- pwpesiidi2ae 1- yl ) - propan-1| -one (200 ng, 0.37 nmol) iPeTmEsphydsene
chloride (4 nL) was added Dess-Martin periodi nane (316 ng, 2 equiv) in two
portions. After 1 h, the reaction was giféched by the addition of
saturated sodi um bi carbonate, and extracted into nethylene chloride (3x).
The conbi ned organi ¢ phases were washed 25 with brine, dried over magnesi um
sul fate, and concentrated to give 187 ng (94% mhich was used wi t hout

urificationg MO 03/ 6 -155
E)) 1-(2- Am no- gﬂ? zlﬁﬁgnogp%ggle% P[EQID'TPG;’I\A% g)%%l%é C%ﬁrpl per?%ﬂgtr’ea one
H2N N'N To a sol ution of 0

[2-[1, 4" ]bipiperidinyl-1"-yl- 2-OXO->L(\4Jb2(O-
yl met hyl ) -et hyl ] - carbani ¢ aci d tert~buPyl
nmet hyl ene chloride (5 nL) at 0C was added uoroacetic acid. The ice
bath was renoved, stirring continued for 1]lh, and the reaction
concentrated to give 150 ng (96% as |tmeﬁ i fluoroacetic acid salt which
was used w thout purification. Mass spec.: 337.64 (M) 10 Exanple 53
()-4-(2-Xxo-1, 4- dl%Qdo@midmhaa;rbbxyiw%w tertgigpdrestett O §,-OantnoRywasc aci d

2-

[ , 4 ][bl pi per i4GiPRYPd = dipethyl formamids dimethylacetal; (30 1Ly apd prgspq toreflys fatt hy| 1 - am

[ de Hf O 1.25h. The solution was cooled, concentrated, and purified by flash chromatography
to give 2.55 g (19%). Mass spec.: 255.16 (MH)".

iperidin-1 5
(100 ng, 0.23 mmol) in

1,4,6,7-Tetrahydro-pyrazolo[4,3-c]pyridine-5-carboxylic acid zert-butyl ester
S
oo
“"“NH

10 ’ =N
To a solution of 3-dimethylaminomethylene-4-oxo-piperidine-1-carboxylic
acid fert-butyl ester (2.55 g, 10 mmol) in methanol (50 mL) was added hydrazine
hydrate (0.61 mL, 1.25 equiv). The solution was heated to reflux, immediately
allowed to cool to room temperature, and concentrated to give 1.4 g (63%) which was

15  used without purification. Mass spec.: 224.11 (MH)*.

4,5,6,7-Tetrahydro-1H-pyrazolo[4,3-c]pyridine
HN

~ "NH
=N
1,4,6,7-Tetrahydro-pyrazolo[4,3-c]pyridine-5-carboxylic acid fert-butyl ester
20 (0.70 g, 3.1 mmol) was dissolved in trifluoroacetic acid (10 mL) at 0°C, stirred for 1
h, and was concentrated. The residue was dissolved in ethanol and treated with

concentrated hydrochloric acid (1 mL). The bis-hydrochloride salt precipitated out as
a white solid which was filtered to give 510 mg (83%). The free base was prepared



cc NHO "rr NNN ON NOH 15 To a solution of

4- (2- oxo-1, 4-di hydro- 2H qui nazol i n- 3-yl ) - pi peridine-1- carboxylic acid
[2-]1, 4" |wopBpen2sedi nyl -1 -yl -1 -(4-hydroxy-pi peridin-1-yl meCuisp3/6576
oxo-ethyl]-amde (3 trifluoroacetic acid salt, 200 ng, 0.39 mml) in

met hyl ene chloride (5 nL) at 0C was add&s7-di i sopropyl et hyl am ne (0.27 mi,
3.9 equiv), and carbonyl diim dazole (63 ng, 1 equiv). After stirring for
15 min, the solution was 20 treated with

3- pi peri di n- &s yppededhylissoliting thesaltimwaten ileadn it entoanetG¥ cakimn, Eushing 142

ng, 1.25 equiyy: 0 ' "?@1&8 ture and stirred
overni ght. Tﬁ%ﬁl}rg&%@*ﬁ%@%@gﬁﬁ@g%%& an E’g@ﬁ‘%ﬁ@%@g Prep TLC to give
130 ng (56% as an oil. LOMs: tR = 1.17 mn, 596.44 (MH)+. WD 03/104236
PCT/ US03/ 16576, _- 156 3- Di et hyl am nonet hyl ene- 4- oxo- pi peri di ne-1| -carboxylic
aci d tert - butlil-2&Riggrr-befoxygarenylamingi 51l 4.0k Ertishpdpimyrarelald Smgsdinidc aci d
tert-butyk esjg HiGaci® s 5 dissolved in dinethyl formam de

di et hyl acet ?F)e%rgggogl{(?acén&eﬁgg%%e to reflux for 1.25 h. The solution was
cool ed, concentrated, and purified by flaSh chromatography to give 2.55 g
(19% . Mass spec.: 255.16 (IMH)+.  BocoN

1,4,6,7-Tetrahydro-pyrazol o[ 4, 3-c] pyri di ne-M%ar boxylic acid tert-butyl
ester

N
~ NH
N
To a solution of 4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine (160 mg) in
2.5 mL methanol was added 2-(di-tert-butoxycarbonylamino)-acrylic acid methyl
ester (400 mg). The reaction was concentrated to approximately 1.5 mL by
10  application of a gentle stream of nitrogen. The solution was stirred at room
temperature overnight. The reaction was concentrated , dissolved in ethyl acetate,
washed with brine, dried over magnesium sulfate, and concentrated. The resulting
residue was pure enough to use without purification. "H-NMR (CDCls, 500 MHz) &
- 1.44 (s, 9H), 2.73 (m, 3H), 2.91 (m, 1H), 3.06 (dd, J=13.4, 8.6, 1H), 3.22 (dd,
15 J=13.4,8.2, 1H), 3.54 (d, J=13.4, 1H), 3.63 (d, J=13.4, 1H), 3.71 (s, 3H), 5.11 (dd,
J=8.5,5.2, 1H), 7.25 (s, 1H). Mass spec.: 425.23 (MH)".

(*)-2-Amino-3-(1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-yl)-propionic acid
methyl ester
0]

HoN
2 \fJ\OMe

N
~ "NH
20 =N
To a solution of 2-(di-tert-butoxycarbonylamino)-3-(1,4,6,7-tetrahydro-
pyrazolo[4,3-c]pyridin-5-yl)-propionic acid methyl ester (0.55 g, 1 equiv.) in
methylene chloride (5 mL, 0°C) was added trifluoroacetic acid (1.5 mL). The ice

bath was removed and stirring continued for 2 h. The solution was concentrated,



O Ol~1 NNH 10 N To a solution of _ _

3-di met hyl am nomet hyl ene- 4- oxo- pi peri di ne-1-carboxylic acid tert-butyl
ester (2.9b 091066 mol) in nethanol (50 nlL) was added hydraziuse3/1dsyelr at e
(0.61 m, 1.25 equiv). The solution was heated to reflux, inmediately
allowed to cool to roomtenperature, and-168-ncentrat ed to give 1.4 g (63%
whi ch was 15 used w t hout puri fication. Mass spec.: 224.11 (IVH)+.

di HN NH
114, 6. 7- Tet r ARYAIBUBRIERERh 20l ot PBiF Solian chekens tise eerheeee sy
ester 20 (O. AflerdlusBink WRDIbhRS], HeSRREEH al gbntm%s) Rl Iﬁ\%cc% drffn ﬁ}é!ﬂq’uﬁ 0 m)

at 0C, stirred for 1 "h, and was concentrate he residue was dissofved in
et hanol and tWigaZ & ammdmmnn@han@ttce&ffwdh@pﬂmkimtlas itadied bade (IIIZS mgTDS%)

whi t lid
fitiored co obRRERChobs Sttt Pk Ea;%?v@ag' ﬁké&ﬁ@m@lmm
PCT/ US03/ 5657261) 335@@&1@&?@?19 évazms kw h%@g' J=¢ tﬁ{) 317g%d' ng it
onto an SCX col um, qu3|n W'th rret ano en e

anmoni a i n rr@[H)aﬁ@V (s, 1H). Mass spec.: 225.16 (MH)
()-2-(Di -tert-butoxycarbonyl am no)-3-(1, 4,6, 7-tetrahydro-pyrazolo
[4,3-c]pyridin-5- 5 yl)-propionic acid nethyl ester 0O Boc2N NW NH N To
a sol ution of3, #Dembthy }h%bgﬁb@f(d e Hembh i?!é?ﬁ«ﬂt&f&]t?h’éstéﬂ' ne (160 ng) in

[

2.5 nL nethanol was added tert but oxycar bonyl am no) -acrylic acid

met hyl ester (400 ng). The reacti vva Qconcentrated to approxi mately 1.5
m by N
o]
10 To a solution of 4-oxo-piperidine-1-carboxylic acid tert-butyl ester (16 g, 80

mmol) in tetrahydrofuran (400 mL) at 0°C was added sodium hydride (4.1 g 2.1
equiv) in 4 portions. To this was added iodomethane (12.5 mL, 2.5 equiv) dropwise.
The reaction was allowed to gradually warm to room temperature and stirred
overnight. The reaction was concentrated, dissolved in diethyl ether, washed with

15  brine, dried over magnesium sulfate, and concentrated. The product was crystallized -
from hot pentane (2X) to give 5.9 g (32%). '"H-NMR (CDCl3, 500 MHz) & 1.09 (s,
6H), 1.47 (s, 9H), 2.47 (dd, J=6.4, 6.4, 2H), 3.41 (m, 2H), 3.70 (in, 2H). Mass spec.:
250.12 (M+Na)*.

20 5-Dimethylaminomethylene—3,3-dimethyl-4—oxo—piperidine-l-carboxylic acid tert-

>LO/D)\ N

(o
|

butyl ester

MeoN
3,3-Dimethyl-4-oxo-piperidine-1-carboxylic acid tert-butyl ester (5 g, 22
mumol) was dissolved in dimethyl formamide dimethylacetal (25 mL) and heated at
25  reflux for 2 h. The reaction mixture was then heated to 130°C for 1 h via microwave,

and concentrated to give 6.43 g (quant.) as an oil which used without purification.



10 application of a gentle streamof nitrogen. The solution was stirred at
room tenperature overnight. The reaction was concentrated, dissolved in
et hyl acewetog/10428@shed with brine, dried over magnesi um swCratses3/1&ne
concentrated. The resulting residue was pure enough to use w thout
purification. 1H NVR (CDCl13, 500 MHz) 6 -13944 (s, 9H), 2.73 (m 3H), 2.91
(m 1H), 3.06 (dd, J=13.4, 8.6, 1H), 3.22 (dd, 15 J=13.4, 8.2, 1H), 3.54
(d, J=13. 4, ]III:?, 3.63 (d, J=13.4, 1&%, 3. 71}3, 3I—?, 5.11 (dd, J=8.5, 5.2,
1H), 7.25 (s, HtNMR (@RET:s po MH2) 5. 0B(s; §4),+1.45 (s, 9H), 3.06 (s, 6H), 337 (m, 2H),
()-2-Am no- 3- - rah o- pyrazol o [4, 3-c] pyridin-5-yl)-propionic
acid nethyl 4&%{@?%@%(%% NH 20 N To a solution of

2-(di-tert-but oxycarbonyl am no)-3-(1, 4,6, 7-tetrahydro-

pyrazol o[ 4, 3-c] pyridin-5-yl)-propionic acid nethyl ester (0.55 g, 1 equiv.)
in methyl end, lmﬁihmbl@Hqtrabmrwmazaﬂ@[é@-¢]pvmilum5c@é@whc aeifdert-buslnl) .
The ice ?at %S%S renmoved and stirring continued for 2 h. The solution was

concentrafed 03/ 104236 PCT/ US03/ 16576 -158 redissolved in nethanol,
and passed onto a colum of strong cati exchange resin. After flushing
wi th nethanol, the product was renoged 0 colum by eluting wth 2 M

ammoni a in nethanol to afford the procﬁ’Jct Ms TS free base (275 ng, 95%.
1H- NWR (CDC13, 500 MHz) 8 2.71 (dd, J=12.86% 8~ 1H), 2.74-2.91 (m 6H),
3.48 (s, 5 2H), 3.54 (d, J=13.4, 1H), 3.62 (CL,/'\H-I:13.4, 1H), 3.69 (dd,
J=8.2, 4.9, 1H), 3.73 (s, 3H), 7.27 (s, 1H) . Nass spec.: 225.16 (M) +.

3, 3- D met hyl - 4- oxorgi Rk SS5-HinshRRmontetdibm-3, 8 IdmbHyMA- 088 pfferidine=-N O
carboxylic acid tert-butyl ester (6.35 g, 22 mmol) in methanol (15 mL) was added
hydrazine hydrate (1.2 mL, 1.1 equiv). The solution was stirred at room temperature

-10 - overnight-and concentrated-to give 5:3-g (94%) which was used without purification.

Mass spec.: 252.19 (MH)".

7,7-Dimethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine

HN
~""NH
—N
15 To a solution of 7,7-dimethyl-1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridine-5-
carboxylic acid tert-butyl ester (5.3 g, 21 mmol) in methylene chloride (10 mL) at
0°C was added trifluoroacetic acid (5 mL). The reaction was allowed to warm to
room temperature, stirred 15 min, and treated with additional trifluoroacetic acid (5
mL). After 1 h, the reaction was concentrated, dissolved in ethanol (10 mL), cooled
20  to 0°C, treated with concentrated hydrochloric acid (3 mL), and concentrated. The
resulting solid was triturated with ethanol, and filtered to give 3.02 g (64%) as its bis-
hydrochloride salt. The free base was prepared as needed by dissolving the salt in
water, loading it onto an SCX column, flushing with methanol, and then eluting with
2M ammonia in methanol. "H-NMR (D,0, 500 MHz) & 1.49 (s, 6H), 3.46 (s, 2H),
25  4.39 (s, 2H), 7.86 (s, 1H). Mass spec.: 152.14 (MH)".



10 To a solution of 4-oxo-piperidine-I-carboxylic acid tert-butyl ester (16
g, 80 mol) in tetrahydrofuran (400 nL) at OC was added sodi um hydri de
(4.1 g, 2W0o03aquB&/) in 4 portions. To this was added i odomerhasn®14512. 5 ni,
2.5 equiv) dropwi se. The reaction was allowed to gradually warmto room
tenperature and stirred overnight. The -lé&cti on was concentr at ed,

di ssolved in diethyl ether, washed with 15 brine, dried over nagnesium

sul fate, and concentrated. The product was crystallized from hot pentane

(2X) to gi ve )3 Hitarhytoxyearhguladper3-(Tobdimathyl-It.8.7getrghydro6H) | 1. 47 (s,
9H), 2.47 (d =6 da ;3 2 } Supe (m 2H). Mass spec.:
250 12 ( MrNa) 'rangg)[ﬁl,B c?p}fhdu% I5')yl) firo%)%ong(%m& E]}ethﬁ’ e;tgr

5- Di met hyl am nonet hyl ene- 3, 3- di net hyl - 4- oRo- pi peri di ne-1-carboxylic acid
tert- butyl ester 0 >LA N O Me2Boc,N

3, 3- Di net hyl - 4- oxo- pi peri di ne-1-carboxyllic ¥ d tert-butyl ester (5 g, 22

nmol ) was di ssolved in dinethyl formam } hyl acetal (25 nL) and heated
at 25 reflux for 2 h. The reaction nixtufe s then heated to 130C for 1 h
via m crowave, and concentrated to give 6. guant.) as an oil which

used without purification. WO 03/104236 PCTAUSP3/ 16576 -159 1H NWVR ( CDC13,
500 MHz) 8 1.07 (s, 6H), 1.45 (s, 9H), 3.06 (N 6H), 3.37 (m 2H), 4.57

(m 2_H) , 7.41 (bsolddolution of 7,7-dimethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine
7, 7-Dinmethyl -1,4,6, 7-tetrahydro-pyrazol of 4, 3-c]pyri di he-5-carboxylic acid

tent-butyp Kledmgyinometha@ (AL)Nvasndded 3i(ditlevrbugdxycarbonylamino)-acrylic
5L L 5 i TR ok e BB R
stirred overnight. In the morning, the volume was greatly reduced. The last traces of
solvent were removed under high vacuum to give 490mg (quant.) which was used
without purification. 'H-NMR (CDCls, 500 MHz) § 1.24 (s, 3H); 1.26 (s; 3H), 1.38
10 (s, 18H), 2.33 (d, J=11.3, 1H), 2.57 (d, J=11.3, 1H), 3.09 (dd, J=13.1, 5.5, 1H), 3.15
(dd, J=13.4, 9.5, 1H), 3.35 (d, J=12.8, 1H), 3.57 (d, J=12.8, 1H), 3.68 (s, 3H), 5.13
(dd, J=9.5, 3.7, 1H), 7.16 (s, 1H). Mass spec.: 453.30 (MH)".

(%)-2-Amino-3-(7,7-dimethyl-1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-yl)-

HsoN
2 %OMe

To a solution of 2-(di-tert-butoxycarbonylamino)- 3-(7,7-dimethyl-1,4,6,7-

15  propionic acid methyl ester

tetrahydro-pyrazolo[4,3-c]pyridin-5-yl)-propionic acid methyl ester (0.49 g, 1 equiv)
in methylene chloride (5 mL, 0°C) was added trifluoroacetic acid (1.5 mL). The ice
20  bath was removed and stirring continued for 2 h. The solution was concentrated,
. redissolved in methanol, and loaded onto a column of strong cation exchange resin.
After flushing with methanol, the product was removed from the column by eluting
with 2M ammonia in methanol to afford the product as its free base (250 mg, 94%).

"H-NMR (CDCls, 500 MHz) § 1.27 (s, 3H), 1.28 (s, 3H),2.41 (d, J=11.3, 1H), 2.50



hydrazi ne hydrate (1.2 nL, 1.1 equiv). The solution was stirred at room
tenperature -10 overni ght-and concentrated-to give 53- g (94% which -was

used w t hwoto3poa2B6 i cation. Mass spec.: 252.19 (IVH) +. PCT/US03/16576
7, 7-Dinmethyl -4,5,6, 7-tetrahydro-1 H pyrazolo [4,3-c]pyridine H Hg-2 N N
15 To a solution of -161-

7, 7-dimmethyl -1, 4,6, 7-tetrahydro- pyrazol o[ 4, 3-c] pyri di ne-5 carboxylic acid

tert-butyl ester (5 , ), N hyl ene chloride (10 nL) at OC was

added trifl uéﬁoé—c]ér?’glfﬁc?-gg‘((%?-%ﬂg? T el 20 tDA5éEm t o

room t enper atje.g, $H)13.88(d F=12 B, 18NS ¢7 GRUEH W 44

trifluoroacetic aci%jll)(S &L). Afferp’l h,@?hgﬂ?%‘g%ﬁ,égﬂm’é?@gggén At ed,

di ssol ved i n spedadie L ME.) , cooled 20 to OC, treated with concentrated

hydrochl oric acid (3 nmL), and concentrated. The resulting solid was

triturated with ethanol, and filtered to give 3.02 g (64% as its bis-

hydrochl o5i dg=pal({4-(F0Ro! 1 £RHARC2IHARIREEIABSH) Bdel BRI orliEaRY RO t he
us ,

salt in water, loading it onto an SCX col unm, ing wt han and
t hen el uti ng ChittOn7-tepmehidramirazolol4dealnpiin-5-yI Hprapiori O d n&aidyl lebtz) 8 1. 49 (s,
6H), 3.46 (s, 2H), 25 4.39 (s, 2K, 7.86 (s, 1H). Mass spec.: 152.14 (M) +.
WO 03/104236 PCT/ US03/ 16576 16& ()e2-(Di -tert-butoxycarbonyl am no) -
3-(7,7-dimethyl -1, 4,6, 7-tet pyrazol o[ 4, 3-c] pyri di n-5-yl)-propionic
acid nethyl ester 0 Boc2N W+~ _gN N To a sqlution of

7,7-dinmethyl -4,5,6,7-tetrahydro-| I—l—é@ol o[ # 3-g]pyridine 5 (160 ng) in
met hanol (3 nL) was added 2-(di-tent- & d@dn no) -acrylic acid

met hyl ester (331 ng). A gentle streamof @itrggen was applied and the
reaction

To a solution of 2-amino-3-(1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-y1)-
propionic acid methyl ester (260 mg, 1 equiv) in methylene chloride (2 mL, 0°C) was

10 added carbonyl diimidazole (188 mg, 1 equiv). After 15 min, 3-piperidin-4-yl-3,4-
dihydro-1H-quinazolin-2-one (295 mg, 1.1 equiv) was added in one portion. The ice
bath was removed and stirring continued overnight. The reaction was concentrated
and purified by column chromatography to give 118 mg (21%). "H-NMR (CDCl;,
500 MHz) 8 1.60-1.80 (m, 4H), 2.70-3.05 (m, 8H), 3.45 (s, 2H), 3.56 (d, J=134,

15 1H),3.62 (d, J=13.4, 1H), 3.75 (s, 3H), 4.02 (d, J=13.1, 1H), 4.10 (d, J=12.5, 1H),
4.24 (s, 2H), 4.45-4.57 (m, 2H), 5.79 (bs, 1H), 6.68 (d, J=7.94, 1H), 6.90 (dd, J=7.3,
7.3,1H),7.00 (d, J=7.3, 1H), 7.13 (dd, J=7.6, 7.3, 1H), 7.25 (s, 1H), 7.82 (s, 1H).
Mass spec.: 482.27 (MH)".

20  Example 54
(-*_-)-4-(2-Oxo-1,4—dihydro-2H—quinazolin-3-yl)—piperidine—l-carboxylic acid [2-
[1,4']bipiperidiny1—1’-yl-2—oxo-1-(1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-
ylmethyl)-ethyl]-amide



stirred overnight. In the norning, the volune was greatly reduced. The | ast
traces of solvent were renpved under high vacuumto give 490ng (quant.)
whi ch waswoado4286 t hout purification. 1H NVR (CDC13, 500 WET)US83/16346 (S,
3H),A 26 (s; 3H), 1.38 10 (s, 18H), 2.33 (d, J=11.3, 1H), 2.57 (d, J=11.3,
1H), 3.09 (dd, J=13.1, 5.5, 1H), 3.15 (-#62- J=13.4, 9.5, 1H), 3.35 (d,
J=12.8, 1H), 3.57 (d, J=12.8, 1FD 3.68 (s, 3H), 5.13 (dd, J=9.5, 3.7,
1H), 7.16 (s, 1H). Mass spec 453 30 (MH) +.

()-2-Am no-3-(7, 7-di met hyl - 4 6 Igt etrahydro-pyrazol o[ 4, 3-c] pyridin-5-yl)-
15 propionic acid nethyl H2N O gNH N N To a solution of
2-(di-tert-but oxycarbonyl 3 , 7-dinmethyl-1,4,6,7-

tetrahydro- pyrazol of 4, 3- c]pyrl I n-p-vyl ) prepi oni c acid nmethyl ester (0.49
g, 1 equiv) in nethylene chloride ded trifluoroacetic
acid (1.5 nL). The ice 20 bath was renov d a ds ng continued for 2 h.
The sol ution was concentrated, redissolved nd | oaded onto a
colum of strong cation exchange resin. ﬁﬁter fl i wijt h et hanol, the
product was renoved fromthe colum by elutin i mmoni a i n et hano
to afford the product as its free base (250 ng, . 1H- NWR (CDC13, 500
MHz) 8 1.27 (s, 1.28 (s, 3H), 2.41 (d, J=1TSR, 1H), 2.50 WO 03/ 104236

PRS0 35516, Moy g i P e aff]@mwogn S plostigncrln 11
3.69 (s, 3H) cabor ]-@ﬁnnd—}l'% §1,w§§,’ﬁtetﬁﬁ?&ro y%@%lc%@ d\ﬂ?%ﬁdm-% -{1)- pg)p{m{l(fla&la Oxo-

1, 4-di hydro 2H qui nazol i n- er| onyl]” -amno }-
(1, 4, 6, 7- t et medilyd restep (Iitamp) b{mls)m]rwhmi ({lsnw))wqwdged)hihwmhydtomehyl

ester H g" Ingonohydrate (3 mg, 2.2 equiv) in water (0.1 mL) and stirred for 4 h at room

temperature. The solution was cooled to 0°C, treated with aqueous 1 M potassium
hydrogen sulfate (60 pl, 1.8 equiv), and concentrated to give the crude acid which
was immédiately used without purification. The crude acid was dissolved in
dimethylformamide (0.3 mL) and sequentially treated with methylene chloride (0.15

10 mlL), 4-piperidyl-piperidine (11 mg, 2 equiv), diisopropylethylamine (12 pL, 2
equiv), and PyBOP® (19 mg, 1.1 equiv). The solution was stirred 30 minutes and
concentrated. The product was purified by column chromatography to give 17.6 mg
(85%, 2 steps). "H-NMR (CDCls, 500 MHz) § 1.30-1.60 (m, 9H), 1.62-1.78 (m, 5H),
1.81 (bd, J=11.0, 2H), 2.23-2.49 (m, 6H), 2.55-3.10 (m, 11H), 3.59 (d, J=7.3, 2H),

15 4.00-4.20 (m, 3H), 4.23 (s, 2H), 4.50 (m, 1H), 4.63 (m, 1H), 5.03 (m, 1H), 5.71 (d,
J=173,1H), 6.67 (d, J=7.9, 1H), 6.91 (dd, J=7.6, 7.3, 1H), 7.02 (dd, J=7.9, 7.3, 1H),
7.14 (dd, J=7.6, 7.6, 1H), 7.24 (s, 1H), 7.39 (s, 1H), 10.76 (bs, 1H). Mass spec.:
618.34 (MH)".

20  Example 55

(#)-3-(7,7-Dimethyl-1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-yl)-2-{[4-(2-0x0-
1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino }-propionic acid

methyl ester



HO NNOWw O NNH -NTo a solution of

2-am no-3-(1,4,6,7-tetrahydro-pyrazol o[ 4, 3-c] pyridin-5-yl)-

propionic acid

met hyl eswero3(1@@86 ng, 1 equiv) in methylene chloride (2 meCTOGP3/mes36 10
added carbonyl diimdazole (188 ng, 1 equiv). After 15 mn,

3- pi peri di n-4-

added in one portion. The ice bath was renmpved and stirring continued
The reaction was conc%lérfat ed and purified by colum

over ni ght .

chromat ography to give 118
(m 4H), 2.70-3.05 (m 8H),

J=13. 4, 1H),
4.24 (s, 2H)
(dd, J=7.3,

(s, 1H), 7.82 (s, 1H). Mass spec.: 482.27 § M)+
()-4-(2-O0xo-1, 4-di hydr o- 2H qui nazolln 3-yl) - pi perpdi

[2- [

1,4 ] bipiperidinyl-1"-yl-2-o0x0-1-(1,4,6,7-tetrahy
-5- ylmethyl)-ethyl]-am de WO 03/ 104236 PCT/ US03/ 16

N r NN

10

15

20

O

3.75 (s, 3H), 4 d,NJ 1, 1H), 4.10 (d, J=12.5, 1H),
4.45-4.57 (m 2H), 5. fg:?ﬁi 1Hy, €68 (d, J=7.94, 1H)
7.3, 1H, 7.00 (d, J=7 N J=7.6, 7.3, 1H),

anple 54

-162- HNNH
To a solution of 2-amino-3-(7,7-dimethyl-1,4,6,7-tetrahydro-pyrazolo[4,3-

c]pyridin-5-yl)-propionic acid methyl ester (250 mg, 1 equiv) in tetrahydrofuran 4
mL, 0°C) was added carbonyl diimidazole (162 mg, 1 equiv). After 5 min, the ice
bath was removed and the reaction stirred at room temperature for 30 min. To this
was added 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one (250 mg, 1.1 equiv) in
one portion, and the reaction stirred overnight. The reaction was concentrated and
purified by column chromatography to give 228 mg (45%). 'H-NMR (CDCls, 500
MHz) 6 1.30 (s, 3H), 1.31 (s, 3H), 1.60-1.80 (m, 4H), 2.43 (d, J=11.6, 1H), 2.53 (d,
J=11.3, 1H), 2.80-2.95 (m, 4H), 3.51 (dd, J=20.4, 13.1, 2H), 3.74 (s, 3H), 4.00 (d,
J=13.7, 1H), 4.10 (d, J=12.2, 1H), 4.25 (dd, J=16.2, 14.4, 2H), 4.86 (m, 2H), 6.66
(d, J=7.6, 1H), 6.92 (dd, J=7.6, 7.3,1H), 7.02 (d, J=7.3, 1H), 7.14 (dd, J=7.6, 7.6,
1H), 7.24 (s, 1H). Mass spec.: 510.27 (MH)".

Example 56

(i)—4—(2—0x0—1,4-dihydro—ZH—quinazolin-3-yl)-pipen'dine—1-carboxy1ic acid [2-
[1,4bipiperidinyl-1'-yl-1-(7,7-dimethyl-1 4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-
ylmethyl)—2-oxo—ethyl]-amide

@CK
TJ*@

N
To a solution of 3-(7,7-dimethyl-1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-

\

IZ

yD-2-{[4-(2-0x0-1 ,4—dihydro-2H—quinazolin-3-yl)—piperidine-1-carbonyl]—amino }-

yl -3, 4 di hydr o- 1H qui nazol +1632-one (295 ngy, 1.1 equiv) was

olH NVR (CDC13, 500 MHz) 6 1.60-1.80
3.56 (d, J=13.4, 15 1H), 3.62 (d,

6. 90
7.25

-1 -carboxylic acid

unazolo[4 3-c] pyridin

@)



N NH N To a solution of 2-{ o

[ 4- (2- oxo0- 1, 4- di hydr o- 2H qui nazol i n-3-yl ) - pi peridine-1- .
car bonyl |wermnef23d- (1, 4, 6, 7-t et r ahydr o- pyrazol o[ 4, 3- c] pyr ipdirrsSB3/ydsye pr opi on
ic acid nethyl ester (16 ng, 1 equiv) in nethanol (0.6 nL) was added

| i thi um hydroxi de 5 nonohydrate (3 ng, 2184equiv) in water (0.1 nL) and
stirred for 4 h at room tenperature. The solution was cooled to 0C

treated with aqueous 1 M potassium hydrogen sulfate (60 |, 1.8 equiv), and
concent r at ed HrWIBPVéC{drf@e@‘Vh‘%féﬁfé%Q ngw%p@ﬁm"\)ﬁsmﬁ?hﬁﬁ@ﬂl ét@ﬂ%&) weeaddgdt hout

f 3 i)
O seapentt 21T Fi8qeelANRn, 3L YOkl b VER APl Rnllest 4™
4-pi peri dyl - gi gigoomiterapdradireryThesodgionwas dd)bleﬂQ@O&D)’tk@HMﬁlﬁThql%oﬁsl?ML 2

equiv), and PyBOP(r) (19 ng, 1.1 equiv The solution was stirred 30
m nut es and @&ﬁ@émh%@ﬁn Slllféted?ﬁ)éhdt mV)p@nd ¢ansentiagecttol givanthe crude

51 300105 Crbichflph s hmibalFay bEhufout piRRdaieh TR 2oigijas Besolied) 4
(m 6H), 2.55n alrﬂ&hﬁmmilaiqhme (33 Bf.) aHd setfuénidally?dBatedRith nfdrylerdQh(dfde3H)

4.23 (s, 2H), 0 (m 1H), 4.63 (m 11-1), 5.03 (m 111),” 5.71 (d, J=7.
1H), 6.67 (d.© Jémlg) 4menc¥yl4pnpepdme (y&mg62 equls) dils{)provylathy(adnm J#qu92 7. 3,

l':?) 7. 14 (ddi} f%y?&)lﬁ‘@’\@?}xg ! 24 |1;5he§glutlon was(stlrre(} 1’5h e:ll'n% 76 (bs,
) -
4-

Mass spe
(7, 7- D nphdehtratbds The prédict @Héfﬁdﬁida%ya&)%ﬁﬁ n o Produd

3- 5pHe

(2-o0x0- 1, 4-di hydro-2H qui nazolin-3-yl) - pi pel’llgl ne&g¥ ﬁhgl gg -am no
propi oRPc  adiieh wastainted withdIORD T8¢ HOPB 6/ aPeih0Sd Yy B5d6g thefpﬁi&iucH cCf- O
NO N _fIN

1
1
(
[
}-
through a plug of basic alumina, eluting with 10% methanol in methylene chloride.
Concentration gave 18.3 mg (72%, 2 steps) "H-NMR (CDC13, 500 MHz) 6 1.25-1.32
(m, 6H) 1.40 (m 4H) 1.54 (m 5H) 1.65 (m 4H) 1.83 (m, 2H), 2.30-2.56 (m, 8H),
2.81 (m, 4H), 3.04 (dt, J=57.1, 12.2, 1H), 3.43-3.60 (m, 2H), 4.00-4.17 (m, 2H),

15 4.18-4.26 (m, 3H), 4.49 (m, 1H), 4.62 (m, 1H), 5.03 (m, 1H), 5.80 (dd, /=16.8, 9.8,

1H), 6.69 (d, /=7.9, 1H), 6.90 (dd, J=7.3, 7.3, 1H), 6.99 (dd, J=7.6, 7.3, 1H), 7.13
(dd, J=7.6,7.6, 1H), 7.19 (s, 1H), 7.66 (bd, J=12.8, 1H). Mass spec.: 646.43 (MH)".

2-Benzyloxycarbonylamino-3-(6-methoxy-pyridin-3-yl)-acrylic acid methyl ester
COzMe

CBZHN™ "X

X
N =~

20 OMe
To a suspension of potassium terz-butoxide (1.23 g, 1.5 equiv) in methylene
chloride (70 mL, -20°C) was added a solution of N-benzyloxycarbonyl-ot-
phosphonoglycine trimethyl ester (3.63 g, 1.5 equiv) in methylene chloride (15 mL).
The resulting solution was stirred 5 min and treated with the 6-methoxy-pyridine-3-
25  carbaldehyde (1.0 g, 7.3 mmol) in methylene chloride (15 mL). After stirring for 1.5
h, the reaction was warmed to 0°C and stirred 1 h. The reaction was quickly poured

into a separatory funnel containing ethyl acetate and water. Brine was added to aid in

separation of the layers. The aqueous was extracted with ethyl acetate (3x) which



W ONNH N To a solution of

2-am no-3-(7,7-dinmethyl-1,4,6, 7-tetrahydro-pyrazol of 4, 3-

c] pyri di nwb-0311d42p6 opi oni ¢ acid nethyl ester (250 ng, 1 equCT)USOBI16576
tetrahydrofuran (4 nL, 0C) was added carbonyl diim dazole (162 ng, 1
equiv). After 5 mn, the ice 5 bath was.ygggooved and the reaction stirred at
roomtenperature for 30 mn. To this was added

3- pi peridi n-4-yl -3, 4-di hydro-| H qui nazol i n-2-one (250 ng, 1.1 equivVv) in
one portion, warednttina washed ivath beiner dried mem‘gqtsiumwi&tq:,@adtcbmnmtsd to

concentr at ed an purifi r ome 459

1H NMVR (cDC18Ye gcﬁ? g W?F%W%X%dvaf é‘m?js‘izbhhouip HE%P aSS%P 3%%3)&%) ‘5
2.43 (d, J=11.6, 1H), 2.53 (d, 10 J=11.3, 1H), 2.80-2.95 (m 4H), 3.51 (dd
J=20.4, 13.1, 2H), 3.74 (s, 3H), 4.00 (d, J=13.7, 111), 4.10 (d, J=12.2,
111), 4.25 (H9-2-dmigo3-(6imethoxppyridin-38¢)-prapioniy acig nehylester J=7. 6, 1H), 6. 92
(dd, J=7.6, 7.3, 1H), 702(d J=7.3, 1Hko,Me 14 (dd, J=7.6, 7.6, 111),
7.24 (s, 1H. Mass spec.: 510.27 (M) +. 5 Exanpl e 56

()-4-(2-0xo-1, 4-di hydro- 2H—qU| nazol i nHB YNy - pi peri dine- |-carboxylic acid
[2 [

1,4 ]bipiperidinyl-1"-yl-1-(7,7-di methyl -fl, &6, 7-t et rahydr o- pyrazol o[ 4, 3-c]
pyridi n-5- yl nmet hyl)-2-oxo-ethyl]-am de 'f O NHO C_~r NN ONV
N 20 To a solution of

3-(7,7-didethyl -1, 4, 6, 7-t et rahydr o- pyrazol 8M&, 3-c] pyri di n-5- yl)-2-{

[4-(

4- (2-oxo- 1, 4- di hydh Qu 2l AHiNEE BehA)ickyheboRY IR A N6 mheteXyARR -3 3 N0}

acrylic acid methyl ester (620 mg), palladium on charcoal (10%, 100 mg), ethyl

:
2
(

acetate (10 mL) and methanol (20 mL.) was flushed with nitrogen, then hydrogen,
before finally-affixing a balloon of hydrogen. “The reaction was allowed to stir

10  overnight. The flask was flushed with nitrogen, filtered through celite, and
concentrated to give 390 mg (quant.) which was used without purification. Mass
spec.: 211.11 (MH)".

(£)-3-(6-Methoxy-pyridin-3-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

15  piperidine-1-carbonyl]-amino }-propionic acid methyl ester

H
N \’éo
T
H
N_ __N_ _COoMe

r

N OMe
To a solution of 2-amino-3-(6-methoxy-pyridin-3-yl)-propionic acid methyl

ester (130 mg) and diisopropylethylamine (0.3 mL) in methylene chloride (2 mL,

0°C) was added N,N’-disuccinimidyl carbonate (158 mg). After 30 min, 3-piperidin-
20  4-yl-3,4-dihydro-1H-quinazolin-2-one (120 mg) in methylene chloride (1 mL) was

added via canula. The reaction was warmed to room temperature and stirred

overnight. The reaction was concentrated and purified by prep HPLC to give 160mg

(55%). Mass spec.: 468.19 (MH)".



WD 03/ 104236 PCT/ US03/ 16576 -164 propionic acid nethyl ester (20 ng, 1.0
equiv) in nmethanol (0.6 nL) was added |ithium hydroxi de nonohydrate (4 ng,
2.2 equi woin/inaser (0.1 nlL) and stirred for 4 h at roomPCaNses/at506 e. The
solution was cooled to OC, treated with aqueous 1M potassi um hydrogen
sulfate (751, 1.8 equiv), and concentraflé@ to give the crude 5 acid which
was i medi ately used without purification. The crude acid was dissolved in
di met hyl formam de (0.3 nlL) and sequentially treated with nethyl ene chloride
(0.15 m.), 4-piperidyl-piperidine (13 ng, 2 equiv), diisopropylethylam ne
(14 p.L, 2 ezmafng)es’and PyBOP(r) (22 ng, 1.1 equiv). The solution was
stirred 1.5 concentrated. The product was purified by colum

chr omat ogr apkip-#62§i%eel 4-drserdt-quwnadoliot3- y\]&splpemdnteeﬂcwbbkylid%'ﬂ [2The HOBT

d thro f basi¢c al um na,
e oy e By 4RRERR T PR R KA B BB B BIEE LTS, 1o
ng (72% 2 steps). 1H NVR (CDCH3, 500 MHz) 61.25-1.32 (m 6H), 1.40 (m

4H), 1.54 (m 5H), 1.65 ( M L83 (m 214), 2.30-2.56 (m 8H), 2.81
(m 4H), 3.04 (dt, J=57. .2, H) 3.43-3.60 (m 2H), 4.00-4.17 (m 2H),

15 4.18-4.26 (m 3H), 4.4 562 glm éH) 5.03 (m 1H), 5.80 (dd,
J=16.8, 9.8, 1H), 6.69 (d, J 7. 9 1"')\1 =7.3, 7.3, 1H), 6.99
(dd, J=7.6, 7.3, 1H), 7 13 (dd, 6\n’7 133 1H), 7.66 (bd,
N
|)-a Ic acid nethyl

J=12.8, 1H). Mass spec.: 646.43 (M—I)+ o)
2- Benzyl oxycar bonyl am no 3- (6- met hoxy- pyri di NF3-

ester CBZHN N 20 OVe To a suspensi on\of potassiumtert-butoxide
(1.23 g, 1.5 equiv) in nmethylene chloride (70 AL, O¥HC) was added a

sol ution of N benTyIacmyltmnlnxﬁBy(B-meth@tyopﬁ’megizly.gL{l{@.@fokaﬁtil}ﬂh gLg. (3. 63
g, 1.5 equiv) .in rlrlut%%ﬁeneclorlde( m.) . Teresutlng solutlon was

stirred 5 ni AUB#P VIPSH II‘?‘%‘ﬁ%rbBUﬁé'?Wéﬁ@} Efypiomor?@lct%mg&yb@ﬁtdja(lldéhyde

(1.0 g, 7.3 {0 mk t & sgirri for

he ronct ] on aae e g O RFaC ol Bulid o Tyt Ba b siirahian fi
poured int omg)lsfle\p@tpaﬂdmlb)f’tﬂhmmlactwrwwsmmgaetckmhteﬁhﬁ‘ﬁtaam%famm\éﬁ&er Brlne
was addelcbt

tlorb°C. The reaction was treated with 1N hydrochloric acid (0.6 mL),
concentrated. The residue obtained was dissolved in methylene chloride (5 mL), and
treated sequentially with 4-piperidyl-piperidine (75 mg), triethylamine (0.14 mL),
and bis-2-0x0-3-0xazolidinyl)phoshinic chloride (104 mg). The reaction was stirred

overnight, concentrated, and purified by prep HPLC to give 94 mg (45%). LC/MS: 1
15 =1.86 min, 604.51 (MH)".

2—Benzyloxycarbony1amino-3-(2-methoxy—pyrimidin-S-yl)—acrylic acid methyl ester
COsMe
CBZHN" X

l\
N__N

OMe
To a suspension of potassium t-butoxide (1.23 g) in methylene chloride (70
20 mL, -30°C) was added a solution of N ~benzyloxycarbonyl-a-phosphonoglycine
trimethyl ester (3.63 g) in methylene chloride (15 mL). The resulting solution was
stirred 5 min and treated with the 2-methoxy-pyrimidine-5-carbaldehyde (1.0 g) in
methylene chloride (15 mL). After stirring for 1.5 h, the reaction was warmed to 0°C



separation of the |ayers. The aqueous was extracted with ethyl acetate (3x)
whi ch WO 03/104236 PCT/US03/16576 -165 were in turn washed w th brine,

dri ed ovewormagmesé um sul fate, and concentrated to give 2PEI/Upog/tsaant . )

whi ch was used without purification. Mass spec.: 343.08 (M) +.

() - 2- Am no- 3- ( 6- met hoxy- pyri din-3-yl)-prdponi ¢ acid nethyl ester CO2Me
HZN N 5 Ow A flask containing

- d 3-vyli | d t hyl
et T 60 e T R e i LGP irad B e GG contign G eyl 10 L)
and et hanol 4-2Qtedad Was:. TBashesk Wdkh t@;ﬂh atlo i &F Wﬁ&é}ge?%%@%f gre

finally-affixing a balloon of hydrogen: eactl on was- .
10 over ni ght .WasRxtipftad Wlﬂmhillag@hEdBm 1wlh1cﬂm were greturn friakliedrveith biwieQdgbd cel i t e,

d i ch was ed wi t hout

Sﬂf'i ffggf iegtnr"%ﬁfgg’étgr?essglé‘& Sul?ﬂ%if”gfg fite }W‘% C’(UGIGIVE‘? kyapiperygtatizsdy| ) - 2- ¢
[ 4- (2- 0x051, 4rth hydmemairblq@lgmam%\]&g?:rylﬁaten%ﬁ PaReY CgZE“ 881 %RIE%@G“V'] am no
}-propionic acid nethyl ester
sol ution of 2-am no-3-(6-nethoxy-pyridin-3-yl)- propl Ionlc a(r:]:d mdsthy(/l2 m?ster

130 d di i in e chl ori de
(()C) vvang) aggeégkl?%fél%pygﬁ%ﬂnﬁﬁﬁy Eéalﬂo%gbe"f?%%‘%@gé ?&SY 1580 i n,
3-piperidin 20 4-yl -3, 4-di hydro-| H qui nazedMe- 2- one (120 ng) in mnethyl ene

chloride (1 nL) was added via canula. The reaction was warnmed to room
tenperature and stirred HaN

| X
N__N
-A-flask containing-amino ester-(700 mg); palladium-on charcoal (10%, 100
10 mg) and methanol (20 mL) was flushed with nitrogen, then hydrogen, before finally
affixing a balloon of hydrogen. The reaction was allowed to stir overni ght. The flask
was flushed with nitrogen, filtered through celite, and concentrated to give 379 mg

(88%) which was used without purification. Mass spec.: 212.08 (MH)".

15 (¥)-3-(2-Methoxy-pyrimidin-5-yl)-2-{ [4-(2-0x0-1 ;4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyll-amino }-propionic acid methyl ester

To a solution of 2-Amino-3-(2-methoxy-pyrimidin-5-yl)-propionic acid
methyl ester (125 mg) and diisopropylethylamine (0.3 mL) in methylene chloride 2
20  mlL, 0°C) was added N,N’-disuccinimidyl carbonate (155 mg). After 30 min, 3-
piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one (120 mg) in methylene chloride 2

mlL) was added via canula. The reaction was warmed to room temperature and



overnight. The reaction was concentrated and purified by prep HPLC to give
160ng (55% . Mass spec.: 468.19 (MH)+. WD 03/104236 PCT/ US03/ 16576 -166-
Exanpl e 5WO0 03/104236 _ o PCT/US03/16576
()-4-(2-0xo-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di ne-| -carboxylic acid

2- [~ -168- _
[1 4' 1 bi piperidinyl-1"-yl-I|-(6-net hoxy-pyri di n- 3- IyI met hyI) 2-oxo-ethyl]-amd
e HNO NH.O OY ONO. 5 NOw To a_ solutjon
3- (6- met hoxy- SEWF&V%‘“@?}N%}I%{&CT% Ve %ﬁ%fﬁ&e%ﬁl}ﬂ/mwém prep HPLC to give

ui nazol i n- 3- 6PEr MK 8pde-CRHAY am no}-propionic acid nethyl ester
((:]160 ng) in gr?g% (g)ng? y I)’ vaas adggg]l); solution of lithiun hydroxide

nonohydrate (29 rrg) |n vvater (1 nmL). The reaction was stirred at room
tenperature f]é,;{ 1 @nd 10 cooled to OC. The reaction was treated with 1IN
hydr ochl ori c "aci T 6 6 nmL), concentrated. The residue obtai ned was

di ssol vedsi n (apthgl®@ael qtdlwdrﬁteﬂ( e'fmﬁ%hnaﬁ?l) ﬁﬁ&ﬁ&&%é@%ﬁi& da% bd po-wi th
4-pi peridyl - pi peridi ne L{ triethylanmnée (0.1

bi s- 2- 0x0- 3- dkéﬂbmmﬁw%hbls %H@twvmyﬂdedmiﬁglmgblyl) Phoxoratlagl-amidenas
stirred overnight, concentratgd, and purified by prep HPLC to give 94 ng

(45% . LCO/MS: tR 15 = 1.86nim 4.51 (M) + . .
2- Benzyl oxycar bonyl am no- hoxy pyrim di n-5- yl)-acrylic acid nethyl
ester CO2Me  CBZHN NN enS| on gf pot assium t - but oxi de (1.23

g) in nethylene chloride (70 w\?\g\

quinazohn-3~yl)-p1pend1ne-l-carbonyl]—amlno}—prop10n1c acid methyl ester (99 mg)

10 in methanol (6 mL) was added a solution of lithium hydroxide monohydrate (18 mg)
in water (1 mL). The reaction was stirred at room temperature for 4 h and cooled to
0°C. The reaction was treated with 1IN hydrochloric acid (0.4 mL), concentrated.
The residue obtained was dissolved in methylene chloride (3 mL), and treated
sequentially with 4-piperidyl-piperidine (50 mg), triethylamine (88 pL), and bis-2-

15 oxo-3-oxazolidinyl)phoshinic chloride (71 mg). The reaction was stirred overnight,
concentrated, and purified by prep HPLC to give 103 mg (45%). LC/MS: g =1.23
min, 605.54 (MH)".

2-Benzyloxy-5-bromo-pyridine
=N

A suspension of 2,5-dibromopyridine (2.0 g, 8.4 mmol), dibenzo-18-crown-6

20

(0.14 g, .05 equiv), benzyl alcohol (1.1 mL, 1.3 equiv), and potassium hydroxide (1.1
g, 2.4 equiv) in toluene (30 mL) were heated at reflux for 3 h in an apparatus fitted
with a Dean-Stark trap. The suspension was cooled, concentrated, suspended in

25  water, and extracted into methylene chloride. The combined organic phases were



20 nL, -30C) was added a sol ution of N-benzyl oxycarbonyl - a- phosphonogl yci ne
trimethyl ester (3.63 g) in nethylene chloride (15 nmL). The resulting
solution wax3/1s4286red 5 min and treated with the PCT/US03/16576

2- met hoxy- pyri m di ne-5-car bal dehyde (1.0 g) in nethylene chloride (15 nli).
After stirring for 1.5 h, the reacti on wldé9warned to 0C WD 03/ 104236

PCT/ US03/ 16576 -167 and stirred 1 h. The reaction was quickly poured into

a sep funnel coHtJai ni n etq%l acetate and water. Brine was added to aid in
separ ati on of V#HE" Y4 °T, Hi58 bERE OViBaghasiuae s Epteiand cenaepiratgd & at e

(3X) which wesie i ﬁ]aessmmaﬁwamea wWitolepurdtidafith. MELsAIBIBRRDYMBH! T al e

and concentrat ed. crude product was recrystallized rom 't hanol
to give 1.4g of pure material. Mass spec.: 344.10 (M) +.

()-2- Am no- 3-{g-1met hoxy- pyrim di n- 5- -propionic acid nmethyl ester CO2Me
H2N N // N Té'%%yi%yééﬁp%%gﬁ?rﬁﬁw&h% no ester-(700 ng); palladi umon
charcoal - (10% 100 10 ng) and net hanol (20 wae flushed wth nitrogen,

t hen hydrogen, before finally affixing @@%of hydr ogen. The reaction
was allowed to stir overnight. The as /51 ughed with ni trogen,
filtered through celite, and concentyated to give 379 ng (88% which was

used wi thout purification. Mss spec.: 212.08 (M) +. 15
() - 3- ( 2- Met hoxy- pylo asditiensefyd-herzyloxy-5-bromo-pyridine (1.64 g, 6.2 mmol) in

1 chr bonyl - SHRSYEPARIARL, 20 Hat etasPubTitium G& MinhexoyA6EmL. o N
1.05 equiv). After 1 h at—78°C, dimethylformamide (0.97 mL, 2 equiv) was added
and the mixture stirred for 30 min. The reaction was quickly poured into a stirred
10 solution of 5% aqueous sodium bicarbonate (50 mL) and extracted with diethyl ether
(3x). “The-ethereal was washed with brine, dried ovet thagnesium sulfafe, and
concentrated to give 1.16 g (quant.) which was used without purification. Mass
spec.: 186.34 (MH)".

15 2-Benzyloxycarbonylamino-3-(6-benzyloxy-pyridin-3-yl)-acrylic acid methyl ester

o\ /

To a stirred suspension of potassium ferz-butoxide (0.440 g, 1.7 equiv) in
methylene chloride (25 mL) at -20°C was added N-benzyloxycarbonyl-o-
phosphonoglycine trimethyl ester (1.3 g, 1.7 equiv) in methylene chloride (5 mL).

20  The resulting solution was stirred for 5 min and treated with the 6-benzyloxy-
pyridine-3-carbaldehyde (0.49 g, 2.28 mmol) in methylene chloride (5 mL). The
reaction was stirred at ~20°C for 1 h, allowed to gradually warm to 0°C, and poured

into a separatory funnel containing water and diethyl ether. The reaction was



N Ove To a solution of 2-Am no-3-(2-nethoxy-pyrimdin-5-yl)-propionic acid
met hyl ester (125 ng) and diisopropylethylamne (0.3 nL) in nethyl ene

chl oride W 0324286, 0C) was added N, N -di succi ni mi dyl car pemaise3/{¢556 ny) .
After 30 mn, 3 piperidin-4-yl-3,4-dihydro-|H quinazolin-2-one (120 ng) in
met hyl ene chloride (2 nlL) was added vi.gzgecanul a. The reaction was warnmed to
roomtenperature and WO 03/ 104236 PCT/ US03/ 16576 -168 stirred overnight.
The reaction was concentrated and purified by prep HPLC to give 99ng

(36% . Mass estraxed with dictlyl ehdy €2x)Exashot eviigbrine, dried over magnesium sulfate,

()= 4 (2 000 g 8o el i ER 810 R bl W iR RER WAL Ded wfiiSOxy! T et 12

1, 4' ] bi pi per hﬁh@&ticn.l'mxsls-sﬁec(241r9e3g\£mj*pyri mi di n-5-yl net hyl ) - 2- oxo- et hyl ] -am
i de c&ONIgO Y ONO- No NN To a sol ution of
3- (2-met hoxy-pyrirnidin-5-yl)-2=f[4-(2-o0xo-1, 4-di hydro-2H

qui nazol Ln- 3- - pi peridine-1-car bonyl ] - am Dr-00H oNi i,d: | ester
(00 mgy 510 ek RebrlRey e has R DL pRERh Ao RE ety G2
nonohydrateef8 ny) in water (1 nL). The reaction was stirred at room
tenperature for 4 h and cooled to OC. The reaction was treated with 1N
hydrochloric acid (0.4 nL), concentr at e The residue obtai ned was

di ssolved in nmethylene chloride (3 n), d treated sequentially with

4- pi peridyl -pi peridine (50 ng), triethylamye (88 L), and bis-2 15

0x0- 3- oxazol i di nyl ) phoshinic chloride (71 ng). The reaction was stirred
overni ght, concentrated, and purified by prepoHPLC to give 103 ng (45%.
LOMS: tR=1.23 mn, 605.54 (MH)+. 2-Ben oxy-5-brono- pyridine Br

COsMe
o

A flask was charged with 2-benzyloxycarbonylamino-3-(6-benzyloxy-

pyridin-3-yl)-acrylic acid methyl ester (0.50 g, 1.2 mmol), Wilkinson’s catalyst (200
10 mg, 0.2 equiv), methanol (5 mL), and toluene (3 mL). The flask was flushed with
nitrogen, then hydrogen, heated to 35°C, and allowed to stir under an atmosphere of
hydrogen for 4 days. The reaction was flushed with nitrogen, diluted with methanol,
filtered, and concentrated to afford the crude product which was purified by column
chromatography to give 145 mg (29%).
15

(+)-2-Amino-3-(6-benzyloxy-pyridin-3-yl)-propionic acid methyl ester
HoN

COoMe
N=
o\ /

To a stirred solution of 2-benzyloxycarbonylamino-3-(6-benzyloxy-pyridin-3-
yl)-propionic acid methyl ester (130 mg, 0.31 mmol) in methylene chloride (5 mL,
20 0°C) was added trimethylsilyl iodide (44 pL, 1.0 equiv). The ice bath was removed
and stirring continued for 1 h. Reaction was poured into saturated sodium

bicarbonate, extracted with ethyl acetate (3x), washed with brine, dried over



20 N A suspension of 2,5-di bronmopyridine (2.0 g, 8.4 mmol),

di benzo-18-crown-6 (0.14 g, .05 equiv), benzyl alcohol (1.1 nm, 1.3

equi v), awo pabtessi um hydroxide (1.1 g, 2.4 equiv) in tolPaensoy/s376l) were
heated at reflux for 3 h in an apparatus fitted wth a Dean-Stark trap.
The suspension was cool ed, concentrat ed-1B4spended in 25 water, and
extracted into nethylene chloride. The conbi ned organi c phases were WO

03/ 104236 PCT/US03/ 16576 -169 washed with water, then brine, dried over
magnesi um suPfagnesiummblielsmnsinopegnéigtadgo g@fev?elmg @18 )(v859h wamneed widhoutised

i t hout
\éVI-Beg;yl g;;l lﬁﬁﬁé l%rﬂ %gr%géqogfggyﬂz&@?s @) H 5 CP To a sol ution of

2- benzyl oxy- 5- bronD pyridine (1.64 g, 6 2 nnDI) |n tetrahydrofuran (25 i,
-78C) was added n-butyl lithi . 1.05 equiv).
After 1 h at Frg€®- B&p%aé%xrpf/%qhwgw% {([6 @mel‘* élhaé}m Al %@Z@J&&éw -and t he

m xture stir _ N WRSH poured into a stirred
10 sol ut|§)n %ﬁ&i’ggi gqﬁg%rgg&sl!)%m}ﬁﬁggbggﬁate %{Egﬁé&t and extracted with

di ethyl ether (3x). The- etherg -was washed with brine, dried over

magnesi um sul f at e, and Qd to give 1.16 g (quant.) which was used
W t hout purification. pecN 186.34 (M) +. 15

2- Benzyl oxycar bonyl am no- >(6- OXY- P, r| @ n-3-yl)-acrylic acid nethyl
ester O HNCO2Me N O\ / O-j ansti suspensi on of potassium
tert-butoxide (0.440 g, 1.7 equiv) ih \fﬁat Ierm;:H@hI oride (25 nL) at -20C
was added N-benzyl oxycarbonyl - o

"To a stiffed solution of 2-afmifio-3-(6-benzyloxy-pyridin-3-y1)-propionic ‘acid”
methyl ester (60 mg, 0.21 mmol) in methylene chloride (1 mL, 0°C) was added
carbonyl diimidazole (34 mg, 1.0 equiv.). After 15 min, a solution of 3-piperidin-4-

10 yl-3,4-dihydro-1H-quinazolin-2-one (58 mg, 1.2 equiv.) in methylene chloride (0.5
mL) was added via canula. The ice bath was removed and stirring continued
overnight. The reaction was concentrated and purified by column chromatography to

give 59 mg (52%). Mass spec.: 544.49 (MH)".
15 Example 59

(£)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(6-
benzyloxy—pyn'din—3—ylmethyl)-z-[1,4']bipiperidinyl—1'—yl-2—oxo—ethyl]-amjde

@Y
e

To a stirred solution of 3-(6-benzyloxy-pyridin-3-yl)-2-{[4-(2-0x0-1,4-
20  dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino }-propionic acid methyl



phosphonogl ycine trinethyl ester (1.3 g, 1.7 equiv) in nethylene chloride
(5 m). 20 The resulting solution was stirred for 5 mn and treated with

t he 6- berplodsy423@yri di ne- 3- car bal dehyde (0.49 g, 2.28 mwiC/uses/n&svhyl ene
chloride (5 nL). The reaction was stirred at -20C for 1 h, allowed to
gradually warmto OC, and poured into al®eparatory funnel containing water
and di ethyl ether. The reaction was WO 03/ 104236 PCT/ US03/ 16576 -170
extracted with diethyl ether (2x), washed with brine, dried over nagnesium

sul fate, an@steni8aeng.Oat lermod igimeshancd S wl) giaandded asplyipnfllithismch was used

W thout purification, S, SRecC. 3 ( + .

()-2-Benzyl o!‘w‘?:fg?‘%f(% r{%ﬂé)%ﬁ%@%@?gpgééﬁqlﬁl&_%%ﬁ (QISﬁIy%).yTl}e_ 18? %tbolnov}'ﬁsc aci d
methyl est ektifRdD htHddR Menpebhtide, A dléERH BRGueRREDSHadifidh of IN

2- benzyl oxycar bonyl am no- 3- (6- benzyl oxy- pyridin-3-yl)-acrylic acid nethyl
ester (0.50 Hydroctlorieptif, (0P midinschcencentraied sThy @ode podugf, was usedyithoyt,

met hanol (5 nL)., and | uen n) . The f.|las s flus it ni t.r ogen,

t hen hydr%geﬁ‘,n)’ﬁ‘éaé]togd&?’(? C%,agin%a%‘ilf 4 ip @e@yﬁgneﬂ@dggg nﬁr’ﬁggbﬁé’fle of

hydrogen for yd,@@¥suedBfly KRR Yigiperitiso-hipdatiad (3 B, NBlhRISNcilatfiRd W th

met hanol, filtered, and concentrated to afford the crude product which was

purified by ¢33 eqnuiar}aarmkj?iapWOtboygazmﬁdmnglm}h(m%loric_i_e5(34 mg, 1.2

e o 3 SR oYY e 0 B TR ST R P MHhighE e P2

reaction was concentrated and purified by Prep TLC to give 30.3 mg (41%). LC/MS:

10tz =1.49 min, 680.29 (MH)".

Example 60
(£)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4Tbipiperidinyl-1'-yl-2-0x0-1-(6-0x0-1,6-dihydro-pyridin-3-ylmethyl)-ethyl]-
15 amide
H

I fﬁ S

A flask was charged with 4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carboxylic acid [1-(6-benzyloxy-pyridin-3-ylmethyl)-2-
[1,4'Tbipiperidinyl-1'-yl-2-oxo-ethyl]-amide (27 mg, 0.04 mmol), palladium on

20  charcoal (10%, 4 mg), and methanol (1 mL). The flask was flushed with nitrogen,
then hydrogen, and allowed to stir under an atmosphere of hydrogen overnight. The
flask was flushed with nitrogen, and the reaction filtered through celite to give 22.1
mg (94%). LC/MS: tg=0.93 min, 590.32 (MH)".



C~~ To a stirred solution of

2- benzyl oxycar bonyl am no- 3- (6- benzyl oxy-pyri din-3- yl)-propionic acid

met hyl eswero3(1a266 ng, 0.31 mmol) in nmethyl ene chloride (5PEI/USOIZ050LC) was
added trimethylsilyl iodide (44 L, 1.0 equiv). The ice bath was renoved and
stirring continued for 1 h. Reaction wasipaured into saturated sodi um

bi carbonate, extracted with ethyl acetate (3x), washed with brine, dried
over WD 03/104236 PCT/US03/16576 -171 magnesium sul fate, and concentrated
to gi ve 81ny Ripersgdineuhidcticarhexyliseagid-tarobetyl esterid-¢tbukastss. Mass spec.: 287. 37
(MH)+. ()-3-(6-Benzyl oxy-pyridin-3-yl)-2-{

[ 4- (2- oxo0- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - & popert di ne- 1- car bonyl ] - am no
}-propionic acid nethyl ester H NNHO N ONOI \ T"o a stirred
solution of 2=airiiiio=3=(6=benzyl oxy-pyri dj =yl) ~propioriic "acid

met hyl ester (60 nmg, 0.21 mmol) in nethylen Mloride (1 nL, 0C) was added
carbonyl diimdazole (34 ng, 1.0 equiv.). A 15 mn, a solution of
3-piperidin-4 10 yl -3, 4-di hydro-| H qui nazolig-2-one (58 ng, 1.2 equiv.) in
met hyl ene chloride (0.5 nL) was added via@an@l a. The ice bath was renoved
and stirring continued overnight.. The reacti was concentrated and
purified by colum chromatography to give 5 (529 . Mass spec.: 544.49
(MH) +. 15 Exanpl e 59 g
()-4-(2-Oxo-1, 4-di B ' 20l k- A0 P81 - ' [

(1. (6. benzyl oxy- p@?%@g@%‘[ %ﬂé@?ﬁ%mﬁn@?ﬁé .00 £9/039' H&) hi® HBRNathinE (26

1, 4' ] bi pi per imL (03 mmydl) iA-dictder@ideyHahe €28 she.) bt 0°C was slowly added a solution of

5  di-tert-butyldicarbonate (7.2 g, 0.033 mol) in dichloromethane (25 mL). The reaction

mixture was stirred at room temperature overnight, then washed with potassium
hydrogen sulfate three times and with brine once. The organic extract was-dried over
anhydrous sodium sulfate, filtered and concentrated in vacuum to give the desired
product (8.23 g, 100%) as colorless oil. 'H NMR (C¢Ds, 500 MHz) § 3.88 (q.J=175

10 Hz, 2H), 2.52 (m, 1H), 1.60-1.48 (m, 8H), 1.42 (s, 9H), 0.92 (t, 3H). Mass spec.:
280.44 (M+Na)*.

4-(2-Nitro-benzyl)-piperidine-1,4-dicarboxylic acid 1-fert-butyl ester 4-ethyl ester

0 NO;y
/\O

N

02\0

15 To a solution of piperidine-1,4-dicarboxylic acid 1-fert-butyl ester 4-ethyl
ester (8.23 g, 0.032 mol) in tetrahydrofuran (85 mL) was slowly added a solution of
sodium bis(trimethylsilyl)amide (44 mL, 0.044 mol). After the resulting mixture had
been stirred at —78°C for 1 h, a solution of 2-nitrobenzyl bromide (8.21 g, 0.038 mol)
was added. The reaction mixture was allowed to warm up to room temperature and

20  was stirred overnight. It was then concentrated and the residue was partitioned
between water and ethyl acetate. The organic extract was washed with brine, dried

over anhydrous magnesium sulfate, filtered, and concentrated under vacuum. The



NNHOOYo NNO~D NNOI \ To a stirred solution of

3-(6-benzyl oxy-pyridin-3-yl)-2-{ [4-(2-0x0-1,4 20 . o .

di hydr o- 20oqainesel i n- 3-yl ) - pi peri di ne- 1- car bonyl ] - am no} PoTAs0&Nises aci d
nmet hyl WO 03/104236 PCT/US03/16576 -172 ester (59 ng, 0.11 mmol) in

met hanol (3 nL) was added a sol ution of {174hi um hydroxi de nonohydrate (9.1
ng, 2 equiv) in water (0.5 nL). The reaction was stirred 2 hhiat .room.d

tenmperature, cooled to OC, quenched by addition of 1N hydrochloric aci

(0.15 nL), arfamgsmflélﬁft‘?’%ﬁ%% le\ﬁﬁ@%%d@nmlwe@tlwslmg@@mw@pl@& o
urification. ' ' )| LN I Ghl or. J

00, and 1oy B e Ehe T Gy AV BRI b G heles iy

equiv), tri etprgdumtihel g(BBo)3s IFo8nefuiMass spamdtl5.38 (M+Na)'. _

bi s- 2- oxo- 3- oxazol i di nyl') phoshinic chloride (34 ng, 1.2 equiv). The ice
bath was renpved and the reaction allowed to stir overnight. The reaction

was concest r af @JAaifo-Bkzyl)isiferitindi @RdiddrboticHHP1 AR BuPPedd W thylSetdB: 10

tR=1.49 mn, 680.29 (MA)+. Exanple 60 _ o _ _

() - 4- (2- Oxo- 1, 4- di hydr o- 2H qui nazol i n- 3}yl ) - pi pesy di ne-1 - car boxyl i ¢ acid
[2- [ _ N
1,4 ]bipiperidinyl-1"-yl-
yl]- 15 amde H NNHO NNo ONGQC

wdr o- pyri di n-3-yl nethyl)-eth

A mixture of 4-(2-nitro-benzyl)-piperidine-1,4-dicarboxylic acid 1-terz-butyl
ester-4-cthyl ester.(1.61 g,-4.102 mmol) and-10% palladium on charceal-(0.10 g) in-
ethanol (190 mL) was hydrogenated at 50 psi overnight. The resultant mixture was

10  filtered through a plug of celite, and the filtrate concentrated under vacuum to
provide the desired product (1.29 g, 99%) as colorless oil. Mass spec.: 363.45
(MH)".

4-(2-Amino-benzyl)-piperidine-4-carboxylic acid ethyl ester hydrochloride
o]
/\o

NH,

N
15 H - Hcl

To a solution of 4-(2-amino-benzyl)-piperidine-1,4-dicarboxylic acid 1-terz-
butyl ester 4-ethyl ester (1.29 g, 4.102 mmol) in dichloromethane (15 mL) was added
a 4.0M solution of hydrogen chloride in dioxane (5 mL). The resulting solution was
stirred at room temperature overnight. The concentration of the solution under
20 vacuum provided the title compound (1.23 g, 100%) as white solid, which was used
in the next step without purification. Mass spec.: 263.40 (MH)".



H A flask was charged with 4-(2-o0xo-1, 4-di hydro-2H qui nazolin-3-yl)-

pi peri di ne-1-carboxylic acid [1l-(6-benzyl oxy-pyridin-3-yl nethyl)-2-

[1, 4" ] bi pwpesitdizag| - 1' -yl - 2- oxo-et hyl ] -am de (27 ny, 0.04pemaispi/igsasé | adi um
on 20 charcoal (10% 4 ng), and nethanol (1 nmL). The flask was flushed with
nitrogen, then hydrogen, and allowed telZtir under an atnosphere of

hydr ogen over ni ght. The flask was flushed with nitrogen, and the reaction
filtered throu h celite to give 22.1 ng (94%. LOMS tR = 0.93 mn,

590. 32 ( MH) +3.4/83138/219dxgespely. 0isodecrebee - 173 Pi peri di ne- 1, 4- di car boxyl i c
acid 1-tert-butyl ester 4-ethyl ester O " N 0 0 To a solution of ethyl
i soni pecotate (5.00 g, 0.032 npl) and trirethylamine (4.9 nL, 0.035 nmol)
in dichloronethane (25 nL) at 0C was sl pwyl added a solution of 5
di-tert-butyldicarbonate (7.2 g, 0.033 h i n dichloronethane (25 ). The
reaction mxture was stirred at room srat ure overni ght, then washed

W th potassi um hydrogen sulfate three gynmesi.and with brine once. The

organi c extract was-dried over anhydrous i umsul fate, filtered and
concentrated in vacuumto give the desired. product (8.23 g, 100% as
colorless oil. 1H NWR (C6D6, 500 MHz) 8 3.88 (q, J = 7.5 10 Hz, 2H), 2.52
(m 1H), 1.60-1. 44 sointioBHf 4-@- aﬂcﬂin@dmn@ﬁb-pip@ri@iﬁe{%qarmebylicI‘dhjslset}gpesier 280. 44

R R I e ]

pi per i di ne- 1sstuflbCRhPd £ rédih @hﬂpetrﬁhﬁe &ﬂéwghte?ﬁ@gomn&mxé diRRsEHy ﬁa‘if 23 g,
0.032 nol) in tetrahydrofuran (85 nL) was slowy added a sol ution of

sodi um bi s(t Wﬂthﬂﬂﬁf‘;ﬂ asidippsspd thraegh 2 shart plug of fhe hydroxideformroftAfe” t-€€diont ng

lTr )éﬁnu(rjg ?gd Zeixc%g Lt r(ﬁ(éh ?60 meghg cfalu{mg whth 50% é)(;llu%%hs() Hlef?langl 'ﬂlt robenzyl

evaporatlon of the collected fractions gave the desired product (0.89 g, 100%) as
white solid. 'H-NMR (CD;0D, 500 MHz) § 7.23 (m, 2H), 7.05 (d, J = 7.5 Hz, 1H),

10 6.89 (d, J = 8.0 Hz, 1H), 3.46-3.41 (m, 2H), 3.34-3.30 (m, 2H), 2.14-2.09 (m, 2H),
1.73-1.67 (m, 4H). Mass spec.: 217.46 (MH)".

(R)-2-Amino-3-benzo[b]thiophen-3-yl-1-[1,4'Ibipiperidinyl-1'-yl-propan-1-one,
dihydrochloride

O

To a well stirred solution of 3-benzo[b]thiophen-3-yl-(2R)-2-terz-

15

butoxycarbonylamino-propionic acid (1.0 g, 3.1 mmol) in methylene chloride (30
mL) at room temp was added 4-piperidinopiperidine (573 mg, 3.4 mmol),
triethylamine (1.3 mL, 9.3 mmol) followed by 3-(diethoxyphosphoryloxy)-1,2,3-

20  benzotriazin-4(3H)-one (1.02 g, 3.4 mmol). After 3 h, the reaction mixture was
treated with aqueous sodium hydrogencarbonate (15 mL), brine (20 mL) and dried
(sodium sulfate). The crude mixture was purified by flash chromatography using 5%

methanol in methylene chloride to give (1R)-1-benzo[b]thiophen-3-ylmethyl-2-



was added. The reaction m xture was allowed to warmup to roomtenperature
and 20 was stirred overnight. It was then concentrated and the residue was
partiti onwo o3het2seen water and et hyl acetate. The organi c PETIUSA1650@S
washed with brine, dried over anhydrous nmagnesiumsul fate, filtered, and
concentrated under vacuum The WO 03/ 104436- PCT/ US03/ 16576 -174 fi nal
product was purified fromthe corrpl ex reaction m xture by way of colum

Che desi Ped HroRinteridited -2 Pab ot bR arid reraisducn S2dages © O
(MtNa) +. 5 4-(@&)4&%@%%&%&@@%&@1@@ 4&@@&%&}?&%!&&&%&@1&

-tert-butyl ester 4-et ester
4- (2 ni t r o- beaam)ic peigderr-Bhiyéester 41.8ig: 258 amybl) ¢n mcthylehetchlmdblaﬁ yiL) was

e BRLE e SR AR AT oo

over ni ght 5 Tieh.IrBeubivents wirk idnicvedas giveQ2R}- Qla%ﬁﬁg-ﬁﬁéh?é{gf{h% Héd@-g?fl celite,
and the filtrate concentrated under vacuumto provid 83| red product

(1.29 g, 99%ll4dbiphesdinydd -Brpropamd ©ngdiydrochBgidesn 98F)ield. 'H-NMR (500
S N N 15 e, ¢DRaBSTS F005T keI DHYYISS Aot S W), 438 Ll PR O 9

4- (2-am no- bemadz6@(rﬁe9mln921144<ihpq2b9xms§sﬁé‘d .73 a«ﬁgﬁ butyl ester
4-ethyl ester (1.29 g, 4.102 mmol) in dichl oronet hane (15 nL) was added a

4. OM sol ution of hydrogen chloride in dioxane (5 niL). The resul ting
solution was stirred at roomtenperature overnight. The concentration of
t he sol ut0on Bxaagle €0 vacuum provi ded the title compound (1.23 g, 100% as
whlte solid, which was used_ in the next step without purification. Mass
spec. : 263. 46Ry-M0A:3 . Adsnos2 fodipzssior [ LD Brdess3rene-9-tahoxylic acid (1-benzo

[b] thiophen-3-ylmethyl-2-[1,4'] b1p1per1d1ny1—1'—yl—2—oxo-ethyl)—a17_mde

S
SERAS/S

| To a solution of 2-amino-3-benzo[b]thiophen-3-yl-1-[1,4"] bipiperidinyl-1'-yl-

15 propan-1-one (50.0 mg, 0.135 mmol) in 1,2-dichloroethane (1.5 mL) were added
N,N’-disuccinimidyl carbonate (34.6 mg, 0.135 mmol) and diisopropylethyl amine
(0.09 mL., 0.500 mmol). The resulting solution was stirred for 1 h, at which point 3,4-
benzo-2,9-diazaspiro[5.5]undeca-1-one (30.4 mg, 0.140 mmol) was added. The
reaction mixture was stirred at room temperature overnight and concentrated. The

20  purification was achieved by way of reversed-phase preparative HPLC to give the
desired product (75.5 mg, 77%) as brown oil. 'H-NMR (CDsOD, 500 MHz) 6 7.92-
7.85 (m, 2H), 7.44-7.34 (m, 3H), 7.21-7.16 (m, 2H), 7.00 (t, J = 7.0 Hz, 1H), 6.86 (t,
J=8.5Hz, 1H), 5.15-5.02 (m, 1H), 4.72-4.45 (m, 1H), 3.95-3.20 (m, 8H), 3.18-2.92
(m, 4H), 2.92-2.75 (m, 2H), 2.75-2.63 (m, 1H), 2.40-2.30 (m, 1H), 2.08-1.64 (m,

25  8H), 1.58-1.20 (m, 6H). Mass spec.: 614.37 (MH)".



3 ,4-Benzo-2,9-diazaspiro [5.5]undeca-1-one H N O HN A solution of

4- (2-am no- benzyl ) - pi peri di ne-4-carboxylic acid ethyl ester hydrochloride
(1.23 g, woldado4m®l ) was di ssolved in nethanol and the regartisag1&76ol uti on
was stirred at roomtenperature overnight. The solution was diluted by half
wi th water and passed through a short plygr-of the hydroxide formof AEr)
1- X2 i on- exchange resin (100-200 nesh), eluting with 50% aqueous net hanol .
The evaporation of the collected fractions gave the desired product (0.89
g, 100% as BExhinpk &olid. H-NNR (CD3OD, 500 MHz) b 7.23 (m 2H), 7.05 (d, J
= 7.5 H, 1H), 10 6.89 (d, J 8.0 Hz, 1H), 3.46-3.41 (m 2H), 3.34-3.30
(m 2H), 2.14- E(lﬁ?-l(([@en%ﬂb]thleﬁ-ﬂﬁm%tlﬁ/?) -4 4¥PipeABER 1 SROCoxoethH-34@"- (M) +.
(R) - 2- Ami no- enzo hi ophen-3- [

1, 4' ] bi pi per |dd1y|d9ct 2-pxogpiroplpdpraiditie-b A€l H)-giihglired dhtaoboxdeide CNNNH2 15 0 To
a well stirred solution of 3-benzo[b]thiophen-3-yl-(2R)-2-tert-

but oxycar bonyl am no-propionic acid (1.0,9, 3.1 nmmoo) in nethylene chloride
(30 nL) at roomtenp was added 4-pi ge idi ne (573 ng, 3.4 mol),
triethylanine (2.3 m., 9.3 muol) fol NH

-one (1.02 g, 3.4
mml) After 3 h, the reactlon m Xt ur § wa,s tNrea e t h agueous sodi um
hydr ogencar bonat e (15 mL), brine (20 niL aﬁﬁ odium sul fate). The
crude m xture was purified by flas hragatogr aphy using 5% nethanol in
met hyl ene chloride to give (1R)- 1/@0[b t hi ophen-3-yl nmet hyl -2 WO
03/104236 PCT/US03/ 16576 -1 N
[1,4" ] bipiperidinyl-I"-yl -Z-Exo-et hyl)-carbam c acid tert-butylester in 82%
yield. (1R)-1-Benzo [Db]thiop -3-yl et hyl - 2-[
1,4 ] bipiperidinyl-1"-yl-2-o0xo0-ethyl)-

5 Prepared as described for (R)-1-0x0-3,4-benzo-2,9-diaza-spiro [5.5] undec-3-

ene-9-carboxylic acid (1-benzo [b] thiopAllen-3-ylme'c~hyl—-2;[-i,4'] bipiperidinyl-1'-yl-
2—oxo0-ethyl)-amide from 3',4'-dihydro-2-oxospiro-[piperidine-4,4'(1H)-quinoline
(MLS. Chambers, et al., J. Med. Chem., 1992, 35, 2033-2039; W0-94/13696). 'H-
NMR (CDCls, 500 MHz) 6 -0.35 (1H, m), 0.79 (1H, m), 1.2-2.1 (12H, m), 2.22 (5H,

10 m),2.38 (2H, m), 2.74 (2H, ABq), 3.19 (3H, m), 3.33 (2H, m), 3.65 (1H, d), 3.80
(1H, m), 3.93 (1H, t), 4.49 (1H, d), 5.31 (1H, t), 5.96 (1H, t), 6.89 (1H, d), 7.05 (1H,
t), 7.18 (1H, d), 7.26 (1H, m), 7.33 (1H, m), 7.40 (1H, m), 7.78 (1H, m), 7.96 (1H,
Abq), 9.01 (1H, brs), 9.17 (1H, brs). Mass spec.: 614.36 (MH)".

15 Example 63

N-[(1R)-1-(Benzo[b]thien-3-ylmethyl)-2-[1,4-bipiperidin]-1-yl-2-oxoethyl]-2',3'-

dihydro-1-oxospiro-[piperidine-4,4'(1H)-isoquinoline]-1-carboxamide

Z I



carbamc acid tert-butylester (1.2 g, 2.54 nmmol) in nethylene chloride (5
m.) was added to a saturated solution of hydrogen chloride in dioxane (20
m.) and sworsad2Bor 5 2 h. The solvents were renoved to QiPC#/US03/16576

(2R) - 2- am no- 3- benzo[ b] t hi ophen- 3-yl -

[1, 4" ] bipiperidinyl-I"-yl-propan-I-one, diifigdrochl oride in 98%yield. 1H NWR
(500 MHz, CD30D): 6798- 788(m 2H) 7.55 - 7.40 (m 3 H), 4.85 -
4.83 (m 1H) 3. f_(o 1.92 - 1.44 (m 12 . Mass spec.:

372 (MH) +. d*r%%ﬁ%deé@'eqé) 1(1@17030243 4leanze-220-diagp-apiao $H5 und[e535qne -9-

ndec- 3- ene- 9- carb t hyl

gl pi peri di nyl - ZA g)%%q(gl? npﬁ%%lﬁé@"ﬂ#@ﬂ%ﬂﬁ% iﬂ%xll] %1 f—?ylé 8 To a
sol ution of 2- am raaosekwm)o{irbjderfrmnmdawko L-dxbspird-[fapericeed-a dim)-- 1' -yl -
15 propan-I-one (50.0, in 1, 2-dichloroethane (1.5 nL) were

added N, N -di succ‘?‘?ﬂ Tﬁ?‘? (Mag b%‘?‘?é‘ﬂk@rs( stale Tniled (Cheas., 93, 35 adf13-2039;

di i sopr opyl et hyl Im_ Hg n was
stirred f%r 1 h, 4/1%&(@ (é%%l @@{%@Qgg| roltjg%g%ﬂr%#e t1-one
(30.4 ng, 0.140 mml)ZO/\(aSHaf}gga@llsﬂBE) (SHeﬁthW(m&B @@3@(@5[5@ g9(ed Af), room
t enperature over mrfg‘éé( and_concent r at ed i cati on was achi éved by

way of reversed-p &at-al (Wb TﬂPﬁézt(bH d»é‘&gr{éH b 7 2I(GPk g9uep1l( 75. 5

ng, 77% as brown I 1 ( 7

7.44-7.34 (m 3H), @H Y ﬁJ’NEB{ 3@2%3(130%8%) (ﬁ{ 9 i@asiz_‘z@e'%lfg;lh% 86 (t, J
8.5 Hz, 1H), SJ(MH)OZ(m 1H), 4.72-4.45 (m 1H), 3.95-3.20 (m 8H),

3.18-2.92 (m 4H), 2.92-2.75 (m 2H), 2.75-2.63 (m 1H), 2.40-2.30 (m

1H), 2.08pl.64 (m 25 8H), 1.58-1.20 (m 6H). Mss spec.: 614.37 (MH)+. WO

03/104236 PCT/ US03/16576 -177- Exanple 62 N-[(1R)-1-(Benzo

[ b] t hi en- 3- ylé’r%mpe% 2-[ 1,4-bipiperidin]-1-yl-2-oxoethyl]-3", 4

N-[(1R)-1-(Benzo[b]thien-3-ylmethyl)-2-[1,4'-bipiperidin]-1'-yl-2-oxoethyl]-1,2-
dihydro-2-oxospiro-[4H-3,1-benzoxazine-4,4'-piperidine]-1'-carboxamide

S o)
—
o) 0/[(
N " )]\ NH
N N
o H
15 Prepared as described for (R)-1-0x0-3,4-benzo-2,9-diaza-spiro [5.5] undec-3-

ene-9-carboxylic acid (1-benzo [b] thiophen-3-ylmethyl-2-[1,4'] bipiperidinyl-1'-yl-
2-oxo-ethyl)-amide from 1,2-dihydro-2-oxospiro-[4H-3,1-benzoxazine-4,4'"-
piperidine (prepared as described in Takai, et al.; Chem. Pharm. Bull. 1985, 33,

1129-1139) to give the title compound (76%). Mass spec.: 616 (MH)". Ry=1.42.
20



di hydr o- 2- oxospi ro-[ pi peridine-4,4"' (I H-quinoline]-I-carboxamde OSNH H
/' NyN ONOS5 Prepared as described for

(R) - 1- oxowB,08AbeB&0- 2, 9-di aza-spiro [5.5] undec-3- ene-9- earhmeyldses aci d
(1-benzo [b] thiophen-3-ylnmethyl-2-[1,4'] bipiperidinyl-I"-yl-

2- oxo-ethyl)-am de from -179-

3',4' -di hydro-2-oxospiro-[piperidine-4,4"(IH-quinoline (MS. Chanbers, et
al., J. Med. Chem, 1992, 35, 2033-2039; WD 94/13696). 1H NWR (CDC13, 500
MHz) S -0.35 (1H, m, 0.79 (Swcingte Intermegiates(andHxamples?. 22 (5H, 10 n), 2.38
(2H, m, 2.74 (2H, ABqg), 3.19 (3H, m, 3.33 (2H, m, 3.65 (1H, d), 3.80
(1H, m, 3.93 (1H, t), 4.49 (1H, d), 5.31 (1H, t), 5.96 (1H, t), 6.89 (1H,
d), 7.05 (1H, t) 7.18 (1H, d), 7.26 (1H, m, 7.33 (1H, m, 7.40 (1H m,
7.78 (1H, , , 9.01 (1H, brs), 9.17 (1H, brs). Mass spec.:
614 3g5 (M—Dm+3 Blagz%p Hpgexégg})l-acryhc acﬁi ) ( ) P

N-[ (1R) - 1- (Benzo[ b] thi en-3-yl nmethyl)-2-[1, 4-bi pi peridin]-1-yl-2-oxoethyl]-2
', 3" - di hydro- 1- oxospi ro-[ pi peri di ne-8+—¢' (111) -i soqui nol i ne] - 1- car boxami de
H SNO H_ NN O OW 03/1042364PQl/ USQ3/ 16576 -178 Prepared as
descri bed for (R)-1-oxo0-3,4- benzodi aZa- 9K [ 5. 5] undec- 3- ene- 9-
carboxylic acid (1-benzo [b] thiophefi-3-yl nethyl - 2- [1 4' ]

bi pi peri dinyl-1" t
2',3" -dihydro-| - oxosp% 0% 12%/% ?t?lﬂegpggﬁg% E%)baldeh no |0n0e3 TR}l)gnalaﬂanber S,
et al., J. Meed (£6¢00.06 lﬁ(ﬂ? an&ﬁpeﬁﬁﬁé(ﬂm in 100 mL anhydrous pyridine was

heated at 110°C overnight. The reaction mixture was cooled to room temperature

and the solvent was removed in vacuo. The residue was taken up in 100 mL of water
and 1 N hydrochloric acid was added to adjust the pH of this solution to ca. 3. The

10  suspension was filtered and the yellow solid was collected, washed with water (3 x
50 mL) and concentrated in vacuo to give the indicated product with 95% purity
(5.65g, 91%).

3-Benzo[b]thiophen-3-yl-propionic acid

s
\
COOH
15

A suspension of 3-benzo[b]thiophen-3-yl-acrylic acid: (5.6 g, 0.027 mol) and
10% Pd/C (600 mg) in 1:1 methanol/ethyl acetate (50 mL) was hydrogenated in a
Parr apparatus at 50 psi overnight. The mixture was filtered and concentrated to give

the crude product without further purification (ca.100% conversion). Mass spec.:

20  205(MH).

3-(3-Benzo[b]thiophen-3-yl-propionyl)-4(R)-benzyl-oxazolidin-2-one

S
@J\/YO
N

Bn;<—(\)/¢0



5 WO 94/13696). 1H NWR (CDC13, 500 MHz) S 0.01 (1H, m, 0.78 (1H m,
1.1-2.0 (12H, m, 2.15-2.30 (5H, m, 2.74 (1H, t), 3.0-3.6 (9H), 3.89(2H,
m, 4.46w0bBllogtp¢ 5.29 (1H, m, 5.62 (1H, d), 6.47 (1H, BCI)YS0F16386 ( 5H,
m, 7.51 (1H m, 7.77 (1H m, 7.85 (1H m, 8.11 (1H d). Mass spec.:
614.42 (MH) 10 Exarrple 64 N [(1 R -1-(-B8&nzo [b] thien-3-ylnethyl)-2- [
1,4 -bipiperidin] -1'-yl-2- oxoethyl] -1, 2- di hydr o- 2- oxospi r o-

- -1 - b de 1. S o QA /~\
CNOH 112625232523&@%@%& b B gunet o omion i .1 6040 i o
L ophon 5yl et Rl T £ R0 040 16 fn O e (00 06655 o

1, 2- di hydr o- deatbp]pall‘o }¢1Abh&@138angoaen ﬁﬁ)i)4 Aﬂfter sﬂhﬂ%rﬂoﬁhl%% :(tmbepﬁﬂhﬁﬂn
descri bgd in Takai, 4 Pharm Bull. 1985, 33, 1129-1139) to

give the tit ICBIO&S‘%%}%Z(Q@% m%mmg (8pédenzf DsoxavelidinoRl £988 #2.0120nu¥D
031 1042505 PCHBOMAOTHR roaciff nRYGRL DA BN ALTRALSL 08 A0 e aBl 8800

3-Benzo[ b -acrylrc acid

1- benzot hi Ophﬂﬂed Bveﬁ‘afghal dhhfydﬁ ke Gras kaliedWith waf&'(@ﬂ'lgo nf9 Bhd 6.6 9,
0.06 nol) and peri di ne in 100 nL anhydrous rgyrl dine was heated at
110C over ni gﬁ’fg y‘?fe‘&%gtﬁeBWaWﬂx@Eﬁde angevaperteskiotgve emudeppuiugt Ukl and

the solvent was r&IRYEYs bitas Hé)a brd¥h &iF gjéﬁj)go})é\%ass ?ll‘(offﬂ tg%‘ﬁ*{% c;'r? % 1%111‘ odlf

water and 1 N hydrochloric acid was ad
sol ution to chiting withE0P0 metigpearsihboridea STHik bcbmp@ﬁldamk usbe ini@kdiawl vl thd was

col I ect e‘i](?) \M?slpowmg proce&kit er (3 x

3(S)-Benzo[b]thiophen-3-ylmethyl-4-(4-benzyl-2-ox 0-oxazolidin-3-yl)-4-0x0 butyric

(o} /k
S o
(0)
N
an \/40
(o)

15 To a solution of 3-(3-benzo[b]thiophen-3-yl-propionyl)-4-benzyl-oxazolidin-

acid tert-butyl ester

2-one (3.35 g, 9.18 mmol) in 100 mL anhydrous tetrahydrofuran at —78°C was added
lithium diisopropyl amide in tetrahydrofuran (6.1 mL, 11.01 mmol) and the reaction
mixture was stirred for 30 min Following addition of z-butyl bromoacetate (1.62
mL, 11.01 mmol) at —~78°C, the mixture was stirred overni ght while it was allowed to

20 warm to room temperature. The solvent was evaporated and the residue diluted with
ethyl acetate. The organic layer was washed with water (3 x 100 mL), dried, filtered,
and concentrated to give the crude product. The title product was obtained by

filtration through a pad of silica, eluting with methylene chloride (49 %).

25 2(S)-Benzo[b]thiophen-3-ylmethyl-succinic acid, 4-tert-butyl ester



50 n) and concentrated in vacuo to give the indicated product with 95%
purity (5.65g, 919 . 3-Benzo[b]thiophen-3-yl-propionic acid S COON 15 A
suspensi owooB/18¢2benzo[ b] t hi ophen-3-yl -acrylic acid: (5.6 @CTUSO2T6esn®| ) and
10% Pd/ C (600 ng) in 1:1 nmethanol/ethyl acetate (50 mL) was hydrogenated in
a Parr apparatus at 50 psi overnight. TA8Lwi xture was filtered and
concentrated to give the crude product wi thout further purification

(ca. 100% conversi on). Mass spec.: 20.205(M)-. o

3- (3-Benzo[ b] t hi ophen- 3-yl - propi ony, (R) - benzyl - oxazolidin-2-one SO

Bno 0 WO 03/104236 PCT/ US03/ 16576 O To a solution of _ _
3-benzo[ b] t hi ophen- 3-yl - propi oni c (2.1g, 0.010 nol), triethylamne
(4.12 g, 0.040 nol) in anhydrous te drojurgn (100 nL) at OC was added
pi val oyl chloride (1.38 nL, 0.011 w). Af tier ;E{I‘I‘I ng for 1.5 h at 0C,
lithium chloride (0.475 g, 0.011 benzyl - 2- oxazol i di noe
(1.988 g, 0.011 nol) 5 were added. Thg reaction m xture was allowed to warm
up to roomtenperature and stirred overnight. Then the m xture was washed
with water (3 x 19® %ﬁ_t)l“fed'lsﬁbltloﬁroéérhenztb[byblophawsétpanhatMA} bdmzwe»d oxond

d titl obtai ned as a
oy oo ot T oSS 3SR IR RENSE] ter D1 Ehon B 1S Teo Ao D i it b 100%
met hyld ene chlte:tfahgl&rofﬂi’an ESCRN ARG aMR B OGS ai médh@&cﬁui 30 biiRoud O fol | owi ng
procedure,

3(9)- Benzé[ by fiogphBeroBidg((harl follapeddybléthinyh hpdroxide ¢.a251 §,0.98 Bmgl). - 4- 0X0
butyric aci gpfeLlabikufSh & Stl%‘ed overnight. Tetrahydrofuran was removed in vacuo

and the resulting solution was acidified with 10% citric acid, and extracted with ethyl

acetate (3 x 50 mL). The organic layer was washed with sodium bisulfite solution,
dried and concentrated to give the title product.

10
3(S)-Benzo[b]thiophen-3—ylmethy1—4-[1,4’]bipiperidinyl-1'-y1—4-oxo—butyn'c acid tert-
butyl ester

S___ o
OO o
o)
A solution of 2-benzo[b]thiophen-3-ylmethyl-succinic acid 4-tert-butyl ester
15 (1.8420 g, 5.76 mmol), piperidylpiperidine (1.2240 g, 7.28 mmol) and triethylamine
(0.7353 g, 7.28 mmol) in 100 mL methylene chloride was treated with 3-
(diethoxyphosphoryloxy)-1,2,3-benzotriain-4(3H)-one (DEPBT, 1.8953 g,6.34
mmol). The mixture was stirred overnight and then washed with water (3 x 40 mL).
The organic layer was dried, filtered, and concentrated in vacuo to give the crude
20 product. This was further purified by flash chromatography on silica gel, eluting
with 0-10% 2 M ammonia in methanol/methylene chloride, to give the desired

product. This product was carried on without further purification.

3(S)-Benzo[b]thiophen-3-ylmethyl-4-[1 4'Ibipiperidinyl-1'-yl-4-oxo-butyric acid



SO OBn& CO O 15 To a solution of

3-(3-benzo[ b] t hi ophen- 3-yl - propi onyl ) - 4- benzyl - oxazolidin 2-one (3.35 g,

9. 18 nmolwoim/1040286 n. anhydr ous tetrahydrofuran at -78C wa®Cadwbesi16slé t hi um
di i sopropyl amde in tetrahydrofuran (6.1 nL, 11.01 nmmol) and the reaction
m xture was stirred for 30 mn Fol | ow ngigxdi ti on of t-butyl bronpacetate
(1.62 L, 11.01 mmol) at -78C, the m xture was stirred overnight while it
was allowed to 20 warmto roomtenperature. The sol vent was evaporated and
the residue diluted with ethyl acetate. organi c | ayer was washed with
water (3 x 100 nlL), dried, filtered, an centrated to give the crude
product. The title product was obtained By {filtration through a pad of
silica, eluting with nethylene chloride
2(S) - Benzo[ b] t hi ophen-3-yl met hyl - succi ni ¢ aci
03/104236 PCT/ US03/ 16576 -181-// 0 0]
3-benzo[ b] t hi ophen- 3-yl net hyl - eRzy) - 24 oxo-

oxazol i din-3-yl)-4-oxobutyric acid tert-but?l ester (2.15 g, 4.49 mmol) in
tetrahydrofuran (30sditlorPdfB-¥&iz8 heth)3-Aneiyl i yiolagueous 5
hydr ogen peroxide (1 niL foIIomegﬂgég?ithf%nf%&Gfggﬁggq%g?ZIQg 99 8. 98
mmol ). The osadbubwsi¢ agidderrtmtylestes i1 1 el modyleng phlorijewpstigaiedbihan was

renoved i n vacuo t | 1 ti dLfi ] %citric
acid, and ex??é%?ggQ@feﬁﬁé§§§$Em&?%?%%éﬂfggﬁdg%%ﬁg%hgﬁé89%?%%%93% a;er was
washed wi §h safietatuld. STHefdolv@ns whiigaPoratedotbi givt thadogespoding aifbwbrbaregiwe t he

title product. 10
salt of the title product (99%).

-tert-butyl ester WO
aHstirred sol uti on of

Example 65

1-[1,4")Bipiperidinyl-1'-yl-2-(3(S)-Benzo[b]thiophen-3-ylmethyl)-4-[1',2"-dihydro-2'-
10 oxospiro-[4H-3',1-benzoxazine-4,4'-piperidinyl]-butane-1,4-dione

.

O
A solution of 3-benzo[b]thiophen-3-ylmethyl-4-[1,4']bipiperidinyl-1'-yl-4-
oxo-butyric acid (25.0 mg, 0.060 mmol), 1,2-dihydro-2-oxospiro-4H-3,1-dihydro-
benzoxazine-4'4-piperidine (15.7 mg, 0.072 mmol) and triethylamine (7.3 mg, 0.072
15 mmol) in 5 mL methylene chloride at room temperature was treated with 3-
(diethoxyphosphoryloxy)-1,2,3-benzotriain-4(3H)-one (DEPBT, 21.5 mg, 0.072
mmol). The solution was stirred overnight and then washed with water (3 x 5 mL).

The organic layer was dried, concentrated, and the crude product was purified by

flash chromatography on silica gel, eluting with 0-10% 2M ammonia in



3(S)-Benzo[ b] t hi ophen-3-yl nmethyl -4-[ 1,4']bipiperidinyl-1-yl-4-o0xo0-butyric
acid tert- butyl ester S 00 CA solution of

2- benzo[ biohBapiren- 3-yl net hyl -succinic acid 4-tert-butyl @€rarso3/167¢ 1. 8420
g, 5.76 mmol ), piperidylpiperidine (1.2240 g, 7.28 mmol) and triethyl am ne
(0.7353 g, 7.28 mmol) in 100 mL net hyl end88hl oride was treated with 3

(di et hoxyphosphoryl oxy) -1, 2, 3- benzotri ai n-4(3H) -one (DEPBT, 1.8953 g, 6.34
mol ). The mixture was stirred overnight and then washed with water (3 x 40
nL). The or gasthenal/meshyloreschionidegto give therdegirediprgdecsive 6ATorvieldd LiGIMPacuo t o
gi ve the crude_ . { irs was further purified by flash

chr omat ograpﬁ _]('2)'%4 gl{ulq’icggg'étgse@m); uting with 0-10%2 Mammonia in

met hanol / net hyl ene chloride, to give the desired product. This product was
carried on without further purjfication, S

3( S) - Benzo[ b Hi-¥isHuh-15l-indaerlyylmethyylene)-syeginic seid;lgmathyl estery | - 4- oxo- but yri ¢
acid WD 03/104236 PCT/US03/16576 -182 / S O CNYgH O A solution of
3-benzo[ b] t hi ophen- 3-yl net hyl -4-] 4" TPy h{ﬁi nyl-1'"-yl-4- oxo-butyric
acid tent-butyl ester in 15 nL n8kh g chlloricde was treated with
trifluoroacetic acid (3 nL) and thg react in @CRs ure was stirred overni ght
at room 55tenperature. The sol vent 'was' evaporated to give the correspondi ng

trifluoroacetate . i : 9 I
14 ] Brpi port ai myt Tyt mifthegt i Al B ekt Ro.od DY 64 fifholy gnd
1', 2' - di hydr d>2E4 diBasic ester (dimethyl succinate) (0.32 mL, 2.45 mmol) in z-butanol (20 mL)

&X &S piro-| 4H\A§as’a:cliag(? Sgt(a)s),(s?uznll rt]—%ﬁté})’xide- ij(%%l gc,“ ?g(g lrﬁ‘r?olﬁ. a’Pl%- r]ééé}cfo%I n(ljir)](?urg W%S FHO

heated at 50°C for 2h under nitrogen. After a further 16h at room temperature, the

10  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 1 N
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

15 crude mixture was carried to next step without further purification. Mass spec.: 275

(MH)",

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

OH
N\/ o)
N 0” "OCH,
H
20 A suspension of 2-(7-methyl-1H-indazol-5-ylmethylene)-succinic acid 1-

methyl ester (0.4440 g, 1.62 mmol) and 10% Pd/C (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)*.

25

Example 66



~ O N O A solution of 3-benzo[b]thiophen-3-yl nethyl -4-[

1,4 ]bipiperidinyl-1"-yl-4- oxo-butyric acid (25.0 ng, 0.060 mml),

1, 2- di hyowo-03am286pi r 0o- 4H 3, 1- di hydr o- benzoxazi ne-4' 4- pi pemiosress(ds. 7 ng,
0.072 mml) and triethylamne (7.3 mg, 0.072 15 nmol) in 5 nL nethyl ene
chloride at roomtenperature was treatedgguth 3-

(di et hoxyphosphoryl oxy) -1, 2, 3-benzotri ai n-4(3H)-one (DEPBT, 21.5 ng, 0.072
nol ). The solution was stirred overnight and then washed with water (3 x 5
n.). The or@wi-@-Mathet-1Hkiadasol-Seylmetnbehbrattdd 2 aiydrdd -exasdisoidBefidt was
purified by b flash, chromatogra on silic el, eluting with 0-10% 2M
anmoni a in V@nég’?af&??‘gg'ﬁﬁﬁ’?‘%ﬁ%g%ﬂﬁ’g‘f@ldﬁég%ﬁ{eﬁanoI / met hyl ene chl ori de,
to give the desired product in 60%vyield. LOM: tR=1.34 mn, 615.45

(NM +. 2-(7-Methyl-1Hindazol -5-yl net hyl ene) -96Hsi nic acid 1-methyl ester
OH N I/ ONOQOCCH3 5 H To a m S ref hyl i ndazol e al dehyde
(0.2619 g, 1.64 nmol) and DBE-4 lf bg di met hyl succinate) (0.32
m., 2.45 mmol) in t-butanol (20 miy—» @ot assi umt - but oxi de (0.4036
g, 3.60 mml ). The reaction m xturd was at 50C for 2h under
nitrogen. After a further 16h at roomtenperdture, the 10 sol vent was
renoved in vacuo and the residue was taken{up /in water (100 nlL) and
extracted with ethyl acetate (3 x 50 2

with 1 N hydrochloric acid to pH 3 - d é&xtracted with ethyl acetate (3
x 50 nmL). The conbined ethyl acetate SO [ was dried and concentrated
in vacuo to give the crude product as a ygll &v solid (99% cis/trans

i soner approximately 40:60). The 15 crude m xture was carried to next step

wi thout further pyrdficati-on . M§S1$PEGdazot-53Imethyl)-succinic acid 1-methyl
5 ester (0.2253 g, 0.82 mmol), 1,2-dihydro-2-oxospiro-4H-3,1-dihydro-benzoxazine-
4'4-piperidine (0.1938 g, 0.89 mmol) and triethylamine (0.099 g, 0.98 mmol) in

methylene chloride (15 mL) was treated with 3-(diethoxyphosphoryloxy)-1,2,3-
benzotriain-4(3H)-one (DEPBT, 0.2685 g, 0.90 mmol). The mixture was stirred
overnight and then washed with water (3 x 5 mL). The organic layer was dried, and

10  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: tg=1.40 min, 477.28 (MH)".

Similarly prepared:
15  Example 67

()-2~(7-Methyl-1H-indazol-5-ylmethyl)-4-ox0-4-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-butyric acid methyl ester

oY

N o]
N 0~ “OCHj,3



(MW ()-2-(7-Methyl-1Hindazol -5-yl methyl)-succinic acid 1-nmethyl ester OH
N~'"\ NOOCH3 H 20 A suspension of

2- ( 7- met wb-0BHe428€lazol - 5- yl net hyl ene) - succi nic acid 1- netrkyluseyt@nre (0. 4440
g, 1.62 mmol) and 10% Pd/C (0.04 g) in ethyl acetate (15 nL) and nethano
(5 nL) was hydrogenated in a Parr apparal8s overni ght at 50 psi. The
reaction mxture was filtered through a pad of celite and the filtrate

evaporat ed t gi ve the desired product as yell ow solid (100% . Mass
spec.: 277 (%%W@%MH@ @136133)\@02/(1‘642)36 %GH,USD?J/,% m), /835 - 6.89

()- 2 (7 Met h 1 y| y
V5 G hyar S Sy L A AR ) £ BIED 427 (Bl A 2H T 036
aci d net hyl estigh) @Céi?»(sH nﬁ) @30N1H ), 3 N2ENdy, 26\3%2111%9%101254 (4H, m),
2-(7-met hyl - 1H-1 ndazol ) siuccinic acid 1- nmethyl 5 ester (0.2253
g, 0,82 mol PstlE: bl d P LoD by OdassBect: M onz oxaz! ne

4' 4- pi per§d| ne (0.1938 g, 0.89 mmol) and triethylamne (0.099 g, 0.98 mmol)
in methyfene chloride (15 nL) was treated with
3- (di et hoxy plesPPMEtRNY)H-Indzd:=5-HBRetRy1)-4aixa-44( 8] El)—dlﬁﬁ@ro(%?@i)lrcﬁ[@ﬁgﬁ -g,
0.90 mml ). The m xture was stirred _overnight and then washed wth water
(3 x 5 nl). Peezospgpeitd-pPrpEAingHbwYHGHId and

OH
o
N/
\
N o
H
N
o]
v
H (8]

A solution of 2-(7-methyl-1H-indazol-5-ylmethyl)-4-oxo0-4-[1',2'-dihydro-2'-
| 10 oxospiro-[4H-3',1-benzoxazine-4,4'-piperidinyl]-butyric acid methyl ester (0.1911 g,
0.40 mmol) and lithium hydroxide (19.3 mg, 0.80 mmol)’in tetrahydrofuran (10 mL)
and water (8 mL) was stirred overnight at room temperature. The reaction mixture
was acidified with 1N hydrochloric acid to ca. pH 1 and concentrated to remove
tetrahydrofuran in vacuo to afford a white solid precipitate which was collected by
15 filtration. The solid was washed twice with small amounts of water and dried in

vacuo overnight (100%). Mass spec.: 477 (MH)".

Example 68

(x)-1-[1 ,4']Bipiperidinyl-1'-yl—2-(7—meth$/l-1H—indazol—5-ylmethyl)—4—[1 ', 2'-dihydro-
20  2'-oxospiro-[4H-3',1-benzoxazine-4,4'-piperidinyl]-butane-1,4-dione



10 concentrated in vacuo. The residue was purified by flash chronat ography
on silica gel, eluting wwth 0-10% 2M amoni a i n net hanol / net hyl ene

chl ori de,wom®w3ab64266 d t he desired product (53% . LC/ M5 tRRCTAGOSMAS76 477. 28
(MH)+. Simlarly prepared: 15 Exanple 67

()-2-(7-Methyl - 1H i ndazol - 5-yl met hyl ) - 4188.0- 4- [ 4- (2- oxo- 1, 4- di hydr o- 2H

qui nazolin-3-yl)-piperidin- |-yl]-butyric acid nethyl ester H OY N N N
N~ O NOOCH3 H WO 03/104236 PCT/ US03/ 16576 -185 1H NWVR (400 MHz, CDC13)
8 8.02 (1H, s), 7.98(1H, m, 7,90 (1H, m, 7.35 0'6.89 (4H, m, 6. 72 (1H,
m, 4.71(1H m, 4.57(1H, m, 4.27 (1H s), 4. M m., 3.85 (1H m,
3.65 (3H m, 3.30 (1H, m, 3.11(2H, m, 2.8 2H, m, 2.81 - 2.54 (4H, m,
2.35 (1H m, 1.7 3 - 1.67 (4H, m. Mass sp ) 2 (MH)+. 5
()-2-(7-Methyl -1H i ndazol - 5-yl met hyl ) - 40 4 di hydr o-2' - oxospiro-[4
H 3', 1- benzoxazine-4,4'-piperidinyl]-butyric acid O N NO HN O Q

A solution of 2-(7-methyl-1H-indazol-5-ylmethyl)-4-oxo0-4-[1',2'-dihydro-2'-
oxospiro-[4H-3',1-benzoxazine-4,4'-piperidinyl]-butyric acid (0.020 g, 0.04 mmol),
piperidylpiperidine (0.0087 g, 0.05 mmol) and triethylamine (0.09 g, 0.08 mmol) in

5 methylene chloride (5 mL) at room temperature was treated with 3-
(diethoxyphosphoryloxy)-1,2,3-benzotriain-4(3H)-one (DEPBT, 0.0155 g, 0.05
mmol). The mixture was stirred overnight and then washed with water (3 x 5 mL).
The organic layer was dried and the solvents were removed in vacuo. The crude
product was purified by preparative TLC on silica gel (10% 2 M ammonium

10  hydroxide/methanol in methylene chloride) to give the desired product (36%).
LC/MS: tg=1.18 min, 613.47 (MH)".

Similarly prepared:

Example 69

15  (¥)-1-[1,4'Bipiperidinyl-1'-yl-2-(7-methyl-1H-indazol-5-ylmethyl)-4-[4-(2-0ox0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione



N - HO A solution of

2-(7-nmet hyl - 1H i ndazol - 5-yl net hyl ) -4-oxo-4-[1',2'-di hydro-2'- 10

0Xospi r o-WOH3304236 benzoxazi ne- 4, 4' - pi peri di nyl ] -butyric a®eca/uses/oslie est er
(0.1911 g, 0.40 mmol) and lithium hydroxide (19.3 ng, 0.80 mml) in
tetrahydrofuran (10 nL) and water (8 m-I18Twas stirred overni ght at room
tenperature. The reaction mxture was acidified wth 1IN hydrochloric acid
to ca. pH 1l and concentrated to renove tetrahydrgfuran in vacuo to afford
a white solid precipitate which was coIIectedOpy ES filtration. The solid
was washed twice with small mmmﬂsomeeramr '

(100% . Mass spec.: 477 (MH)+. Exanple 68 ():z1-}
1,4']Bipiperidinyl-1"'-yl-2-(7-nethyl-1Hindazql -5yl réthyl )-4-[1', 2' -di hydr
0- 20 2'-oxospiro-[4H 3', 1- benzoxazi neod, M- pVperi di nyl ] - but ane-1, 4-di one
WO 03/ 104236 PCT/US03/16576 -186 0 O1 N~1T\ N, NHONa N A
solution of 2-(7-nethyl-1Hi ! >y et hyl ) - 4-oxo0-4-[1', 2" -di hydro-2' -
oxospiro-[4H 3', 1- benzoxazi me- 4] pi peridinyl]-butyric acid (0.020 g, 0.04

mol ), piperidyl pi peridine (NHOO&7 ¢ mmwol ) and triethylanine (0.09
g, 0.08 mmol) in 5 methylene chljoride at room tenperature was
3-

)y ' vacuo overni ght

treated with 3 (diethoxyphosphoryl oxy)-1,2; nzotri ai n-4(3H) - one ( DEPBT,
0.0155 g, 0.05 nmol). The m xture was stirred_overni ght and then washed
with water (3 x 5 nL). The organic |ayer was 1ed and the solvents were

removed in vacuo. The crude product was purified by preparative TLC on
silica gel (THNMRA4OMEz@DIE:NY AO8X 1 Herme?.hAGHH, i), FS8htHem®, ZHIOH. de)

: : :
to give the dasirad POBME nh38% 2m, d, 7=8.0 Hz), 4.70-4.58 (3, m), 4.24 (2H. m),
400 (2H, m), 3.70 (1H, m), 3.18'- 2.72 (SH, m), 2.64 - 2.22 (SEH, m), 2.18 - 0.82

5 (17H, m). Mass spec.: 626.34 (MH)".

Example 70

()-1-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-2-(7-methyl-1H-indazol-5- ylmethyl)-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butane-1,4-dione

10

'H-NMR (400 MHz, CDCl3) § 8.06 (1H, s), 7.75 (LH, m), 7.36 (1H, m), 7.14 (1H,

m), 7.01 - 6.79 (3H, m), 6.70 (1H, m), 4.70 - 4.49 (2H, m), 4.23 (2H, m), 3.98 (1H,

m), 3.87 (3H, m), 3.65 - 3.44 (4H, m), 3.26 (1H, m), 3.10 - 2.88 (3H, m), 2.75 (1H,

m), 2.51 (3H, s), 2.35 (1H, m), 2.00 (1H, m), 1.70 - 1.00 (9H, m). Mass spec.:
15 601.38 (MH)".



LCMS: tR=1.18 min, 613.47 (MH)+. Simlarly prepared: Exanple 69 15 ()-1-]

1,4 ]Bipiperidinyl-1"-yl-2-(7-nmethyl-1Hindazol -5-yl nethyl)-4-[4-(2-o0x0-1,4
- di hydr owbH3gqui2e@zol i n- 3-yl ) - pi peri di n-1-yl]-butane-|, 4- ¢CFNSOWD508/ 104236
PCT/ US03/ 16576 -187 th Oy NNI / ON~1 \ N, NH O1H NWR (400 Mz,

CDC13) 6 7.99 (1H, m), 7.62 (1H, m), 7.3@81H, m, 7.14(1H m), 7.04 -
6.90 (3H, m, 6.70 (2H, d, J=8.0 Hz), 4.70-4.58 (3H m, 4.24 (2H m,
4.00 (2H, m, 3.70 (1H, m, 3.18 - 2.72 (5H m, 2.64 - 2.22 (84 m, 2.18
- 0.82 5 (1Ekpmple71Mass spec.: 626.34 (MH)+. Exanple 70

()-1-(1, 4-Di oxa- 8-aza-spiro[ 4.5]dec-8-yl)-2-(7-nethyl-1Hindazol -5-

yl et hyl ) - 4- (Dyar (124 9% x4l 84 ALk RySH B1 RS DA Ohb iRy B Mlihddons! yidichndyyl |

- but ane- 1, 4- ézi{)gi;](el’H%%xN\ I\}hlql jO N K‘B/ ?@‘N qu_~ 10 1H I\K/Rd(ﬂ%% MHz,
CDC13) 6 8. OBl'R'1dihydsp; 2" pxvepiroti4H-3)1-benzgsazimer 4 njiperidinyll-butane-1pd-dione 01 -
6.79 (3H, m, 6.70 (1H, M, 4.70 - 4.49 (2H, m, 4.23 (2H, mM, 3.98 (1H,
m, 3.87 (3H m, 3.65 - 3.44 (4H, m, 3.26 (1H, Lﬂ\ 3.10 - 2.88 (3H, m,

2.75 (1H,
0 NH

5 " 'H.NMR (400 MHz, CDCls) § 9.27 (1H, m), 8.00 (1H, s), 7.37 (1H, m), 7.23 (1H,
m), 7.10 - 6.99 (3H, m), 6.87 (1H, m), 4.54 (1H, m), 3.97 - 3.50 (10H, m), 3.30 (1H,
m), 3.16 - 2.76 (4H, m), 2.53 (3H, s), 2.35 (1H, m), 2.20 - 1.00 (9H, m). Mass spec.:
588.36 (MH)*.

10  Example 72
(x)-N,N-Dimethyl-2-(7-methyl-1H-indazol-5-ylmethyl)-4-0x0-4-[4-(2-ox0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butyramide

oY

LC/MS: tg=1.36 min, 525.35 (M+Na)".

15
Example 73
(2)-1-(2,6-Dimethyl-morpholin-4-y1)-2-(7-methyl-1H-indazol-5-ylmethyl)-4-[4-(2-
ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione



m, 2.51 (3H, s), 2.35 (1H mM, 2.00 (1H m, 1.70 - 1.00 (9H, m. Mass
spec.: 15 601.38 (MH)+. WD 03/104236 PCT/US03/ 16576 -188- Exanple 71
()-1-(1, 4wDioones286 aza- spi ro[ 4. 5] dec- 8-yl ) - 2- ( 7- net hyl - 1H iPadaB0s/ 1676
ylmethyl)-4- [

1',2' -di hydro-2'-oxospiro-[4H 3', 1- benzqgezi ne-4, 4' - pi peri di nyl ] -butane-1I, 4
-dione OOCANH ONNN/ O HQ 5 1H—NI\/R(400 MHz, CDC13) b 9.27 (1H, m,

8.00 (1H, s), 7.37 (1H m), 7.23 (1H, , 710- 699(3H m, 6.87 (1H,
m, 4.54 (1H, m, 3.97 - 3.50 (10H, m), 330 316-276(4H, m,
2.53 (3H, s), 2.35 (1H, m, 2.20 - 1.00 (9H, pec.: 588.36 (NMH)+.

10 Exanple 72
()-N, NDi net hyl -2-(7-net hyl - 1H i ndazol - Y@Eﬁ - A¥0x0- 4-[ 4- (2- oxo0- 1, 4-
2

di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di nol-yN tyramde H Oy N\ NI / O
N~1T \V N N/ ON-H LCM: tR=1.36 nin 5.35 (MtNa) +. 15 Exanple 73
()-1-(2,6-D methyl-m)rpholin;4- met hyl - 1H i ndazol - 5-yl net hyl ) - 4-[ 4-
(2- N

\N N

H

Kro

LC/MS: tg=1.41 min, 573.39 (MH)".

Example 74
5  (+)-2«(7-Methyl-1H-indazol-5-ylmethyl)-1-(4-methyl-piperidin- 1-yl)-4-[4-(2-0x0-
1,4- dlhydro 2H-quinazolin-3-yl)-piperidin- l-yl]-butane 1,4-dione

"H-NMR (400 MHz, CDCls) § 8.06 (1H, b), 7.60 - 6.73 (7H, m), 4.71 (1H, m), 4.54
(2H, m), 4.26 (2H, m), 4.05 - 3.89 (2H, m), 3.65 (1H, m), 3.09 - 2.81 (4H, m), 2.61
10 (3H,s),2.41 (2H, m), 1.76 - 0.51(15H, m). Mass spec.: 557.38 (MH)".

Example 75
(%)-2-(7-Methyl-1H-indazol-5-ylmethyl)-1-morpholin-4-yl-4-[4-(2-oxo0-1,4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione



0x0- 1, 4- di hydr o- 2H- qui nazol i n-3-yl ) -pi peridin-1-yl] -butane-I, 4-dione WO
03/ 104236 PCT/US03/16576 -189 th Oy N~ NI / ONN r NONG--T" Ho
LC MB: t RD.0440486, 573.39 (MH)+. Exanple 74 5 PCT/US03/16576
()-2-(7-Methyl -1 Hindazol -5-yl methyl )-1-(4-nmethyl -pi peridin-1-yl)-4-[4-(2-0
x0- 1, 4-di hydro- 2H qui nazol i n- 3=yl ) - pi perggdi n- 1=yl ] - but ane- 1, 4-di one H 0y
NNI / ON~1\ NNONa HI1IHNW (400 MHz, CDC13) S 8.06 (1H, b),
7.60 - 6.73 (7H, m, 4.71 (1H, m, 4.54 (2H m, 4.26 (2H, m, 4.05 - 3.89
(2H, m, 3.65 (1H, m, 3.09 - 2.81 (4H m, 2061"'10 (3H, s), 2.41 (2H, m,
1.76 - 0.51(15H, m). Mass spec.: 557.38 (M) +: 75 ()-2-(7-Methyl -1
H i ndazol - 5-yl net hyl ) - 1- nor phol i n- 4-yl -4-[4-(2?5?3@ di hydro- 2H quip az
olin-3 -yl)-piperidin- 1 -yl] -butane-1, 4-di “gnhe /104236

PCT/ US03/ 16576 -190 th

LC/MS: tg=1.32 min, 545.42 (MH)".
Example 76
5  (%)-N,N-Dimethyl-2-(7-methyl-1H-indazol-5-ylmethyl)-4-oxo-4-[1',2'-dihydro-2'-

oxospiro-[4H-3',1-benzoxazine-4,4'-piperidinyl]-butyramide

O° 'NH

R

LC/MS: tg=1.27 min, 512.30 (M+Na)".

10  Example 77
(*)-2-(7-Methyl-1H-indazol-5-ylmethyl)-1-(piperidin-1-yl)-4-[1',2'-dihydro-2'-

oxospiro-[4H-3',1-benzoxazine-4,4'-piperidinyl]-butane-1,4-dione

'H-NMR (400 MHz, CDCls) § 9.26 - 9.01 (1H, m), 8.09 (1H, s), 7.42 - 6.89 (7H, m),
15  4.56 (1H, m), 3.84 (1H, m), 3.65 (3H, m), 3.30 (2H, m), 3.05 (3H, m), 2.81 (1H, m),



Oy N\ NI'/ ON~I\ N NON HO LOM: tR=1.32 mn, 545.42 (MET)+.
Exanple 76 5

() - N, N- Diwstoasb4226 ( 7- et hyl - | H-i ndazol - 5-yl net hyl ) - 4- oxo- £CfiISO'165d6 hydr o- 2
‘- oxospiro-[4H 3', 1-benzoxazi ne-4,4' -piperidinyl]-butyramde OOx NH ON
NN N/ ON HLCOM: tR=1.27 min, 512.30191MtNa) +. 10 Exanple 77
()-2-(7-Methyl -1H i ndazol -5-yl nmethyl )-1-(pi peridin-1-yl)-4-]
1',2' -di hydro-2'-

oxospi r o- [ 4H$0,(3Hbeh 260ad Ehen)d 299-@Hpan)i diday(LH, put &48--10.742 flbrm). BlassNH O
N~1\ NoNQN (400 MHz, CDC13) 8 9.26 - 9.01 (1H, m, 8.09
(1H, s), 7. 4?69"8.3539‘Wm, 15 4.56 (1H, n). 3.84 (1H, m, 3.65 (3H, m,
3.30 (2H, m, 3.05 (3H, m, 2.81 (1H m, WO 03/104236 PCT/ US03/ 16576

Example 78
5  (&)-2-(7-Methyl-1H-indazol-5-ylmethyl)-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-
yD)-piperidin-1-yl]-1-piperidin-1-yl-butane-1,4-dione

oY

'"H-NMR (400 MHz, CDCl3) & 8.02 (1H, s), 7.82 (1H, m),7.37 (1H, m), 7.14 (1H,
m), 7.04 - 6.90 (3H, m), 6.73 (1H, d, J = 8.0 Hz), 4.69 (1H, m), 4.56 (1H, m), 4.24

10 (2H, d, J =7.2 Hz), 4.02 (1H, m), 3.65 (2H, m), 3.33 (3H, m), 3.07 (3H, m), 2.78
(1H, m), 2.55 (3H, s), 2.36 (1H, m), 1.80 - 1.50 (4H, m), 1.43 (4H, b), 1.26 (2H, b),
0.81 (2H, b). Mass spec.: 543.40 (MH)".

Example 79
15  (x)-1-[1,4'1Bipiperidinyl-1'-yl-2-(1H-indazol-5-ylmethyl)-4-[1',2"-dihydro-2'-
oxospiro-[4H-3',1-benzoxazine-4,4"-piperidinyl]-butane-1,4-dione




-191 2.60 (3H, s), 2.39 (1H, m), 2.09 (2H, n), 1.85 (1H, m), 1.43 - 0.79

(9H, m). Mass spec.: 530.34 (MH)+. Exanple 78 5

() - 2- (7- Myotogle4eBs | ndazol
-3- yl)-
O

Ny |
m,
m
m

N
(1H,
(1H
(2H
m

spec.

()-1-[1, 4' ] Bi(sHpenj oDyl 79 (6Mm3 ](’1(H=OHQQZH|m§3 Mas@dpay! Fodisi
'- oxospiro-[4H 3", 1- benzoxazi ne-4, 4' - pi peri di nyl]-but ane-

ON ~ |

186
5

pi peridin-1-yl] -1-piperidin-1-yl-butane-1,4-dione H Oy N\

N ON HlH—NNR(4OO MHz, CDC13)9% 8.02 (1H, s), 7.82 (1H, n'),7.37

714(1H ,704-690(3Hrr)673(1HdJ 8.0 Hz),
4.56 24 10 (2H, d, J = 7 4,02 (1H, m, 3.65
e 2‘1 mecmlwaﬁswlﬂgnz mmﬁ % 758 { @RS (B), mR 438 { 1H

43, 40§%kax§9p|é‘é9§;‘ff%} D73 L 50Geh), Br7 - %P5 2 285 s

di one
\' NoNDO N H N WO 03/ 104236 PCT/ US03/ 16576 - 192

5 Example 80
(£)-1-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-2-(1H-indazol-5- ylmethyl)-4-[1',2'-
dihydro-2'-oxospiro-[4H-3',1-benzoxazine-4,4"-piperidinyl]-butane-1,4-dione

LC/MS: tg=1.25 min, 574.25 (MH)".

10
Example 81
(#)-1-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-y1)-2-(1H-indazol-5-ylmethyl)-4-[4-(2-0x0-
1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione

U@

H N

oJ

15 LC/MS: tg=1.34 min, 587.38 (MH)".

-5-yl net hyl ) - 4-[ 4- (2- oxo- 1, 4- di hydmarSastasaé nazol i n

ﬁl\/[,;.&a)"dl hydr o- 2



1H NVR (400 MHz, CDC13) S 8.86 (1H, m), 7.98 (1H s), 7.54 - 6.85 (7H m,
4.73 - 4.48 (3H m, 3.96 -.80 (3H, m, 3.73 - 3.58 (3H, m, 3.17 - 2.78
(5H, M, W093/104226 24 (5H, m, 2.02 - 1.79 (6H m), 1.70 PCOURB3/(6BF n).
Mass spec.: 599.31 (MtNa)+. 5 Exanple 80

()-1-(1, 4- D oxa- 8-aza-spi ro[ 4. 5] dec- 8-ylLy932- (1H i ndazol - 5-
ylmethyl)-4-11",2" -

di hydro-2'-oxospiro-[4H 3', 1- benzoxazi ne-4, 4' - pi peri di nyl ] - but ane- 1, 4-di one
O OANH O N Mkarhple 82H /. ~ O G LOMs: tR=1. 25 mn, 574.25 (MH)+. 10

Exanpl e 81 ( gjf)#e 1@%&%‘&&%%?1{1%6@ AN QinfothiyaloxtSF 1212 6462 4 dinydro-28-

H-i ndazol -

1, 4-di hydro aﬁfngwhlﬂa;a)%e’ﬁdyﬁ)l ]g%;,fadmael yl]-butane-1,4-dione H Oy NN
Il / CN-O NON L :tR—134mn 587.38 (MH)+. WO

03/ 104236 PCT/ US03/ 16576 -193- Exarrpl e 82

5 LC/MS: tg=1.28 min, 489.33 (MH)".

Example 83
(%)-5-{2~([1,4"|Bipiperidinyl-1'-carbonyl)-4-ox0-4-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-butyl }-indazole-1-carboxylic acid fert-butyl ester

10
LC/MS: tg=1.47 min, 742.55 (M+Na)".

Example 84
(#)-2-(7-Methyl-1H-indazol-5-ylmethyl)-4-ox0-4-[4-(2-0xo0-1,4-dihydro-2H-
15  quinazolin-3-yl)-piperidin-1-yl]-N-prop-2-ynyl-butyramide



()-2-(1H I ndazol -5-yl net hyl ) - N, N-di net hyl - 4- oxo- 4-[ 4- (2- oxo- 1, 4- di hydr o- 2H
qui nazolin-3-yl)-piperidin-1-yl] -butyramde H Oy N\ NI / ONNNON
H 5 LC VBvotoRa04228 min, 489.33 (MH)+. Exanple 83 ()-5-{ PCT/US03/16576
2-([1,4']Bipiperidinyl-1'"-carbonyl)-4-o0xo-4-[4-(2-0xo0-1, 4-di hydro- 2H

qui nazol i n-3-yl)-piperidin-1-yl]-butyl}-jeglazol e-1-carboxylic acid
tent-butyl ester HI \, Oy NN ON~I \ NONa 0O4 ON 10 LC V.
tR=1.47 mn, 742.55 (MtNa)+. Exanple 84 () 2 (7 N@thyl

Hindazol - 5-yl met hyl ) - 4- oxo- 4- [4-(2- oxo-
qui nazolin-3-yl)-piperidin-1-yl]- N-prop 2- ynyI ty de V\D 03/ 104236
PCT/ US03/ 16576 -194 OYNH\ NI / O

o)

0~ 'NH

r=z

N\
LC/MS: tg=1.33 min, 535.32 (M+Na)".

Aspartate Intermediates and Examples

(L)-2-tert-Butoxycarbonylamino-4-0x0-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3--
yl)-piperidin-1-yl]-butyric acid benzyl ester

L

To a stirred solution of N-fert-butyloxycarbonyl-L-aspartic acid-alpha-benzyl

10 ester (1.4 g, 4.33 mmol) and 3,4-dihydro-3-(4-piperidinyl-2(1H)-quinazolinone (1.26
g, 4.33 mmol) in methylene chloride (12 mL.)) was added 3-(diethoxyphosphoryloxy)-
1,2,3-benzotriain-4(3H)-one (DEPBT, 1.425 g, 4.76 mmol) in one portion followed
by dropwise addition of triethylamine (0.724 mL, 5.20 mmol). The resulting
suspension gradually became homogeneous with stirring and was stirred at room

15  temperature overnight (15 h). The mixture was diluted with methylene chloride and
washed with sodium hydroxide (0.5 N) and water. The layers were separated and the
organic layer was dried with sodium sulfate, and concentrated in vacuo to give a light
yellow foam. The crude product was purified by flash column chromatography (10%

methanol in methylene chloride) to give a colorless oil. Mass spec.: 559 (M+Na)*.



~1 \ NNONH HLCOM: tR=1.33 min, 535.32 (MtNa)+. Aspartate

I ntermedi ates and Exanples 5

(L) - 2-t erwoBatioegear bonyl am no- 4- oxo- 4- [ 4- ( 2- oxo- 1, 4- di hyaCaABbB/gsTeazol i n-
I

3- yl)-piperidin- 1-yl]-butyric acid benzyl ester /\O ONHO\ I ONO O
N NH To a stirred solution of Ntert-buygkoxycarbonyl-L-aspartic
aci d- al pha-benzyl 10 ester (1.4 g, 4.33 nmmol) and

3, 4-di hydr o- 3- (4- pi peri di nyl -2( 1H) - qui nazolinone (1.26 g, 4.33 mmol) in
met hyl ene chloride (12 nL) was added 3-(di et hoxyphosphoryl oxy) -

ol | owed . bylcofi SeosuaREr o e hi s ol B A 7 i

resul ting Suﬁflg]fb%h@ﬁh DAY ﬁcyaéi)@cama homogeneous with stirring and was
stirred at room'15 tenperature overnight (15 h). The m xture was dil uted

wi th nethyl ene chloride and hed with sodi um hydroxide (0.5 N) and

wat er. The | ayers were separat gnd the organic |layer was dried with

sodi um sul fate, and concentrated jn vacuo to give a light vyellow foam The
crude product was purified by fbas Htolourm chr omat ography (10% nethanol in
met hyl ene chloride) to give a ggl orX es Mass spec.: 559 (M+rNa)+. WO
03/ 104236 PCT/ US03/ 16576 -195 (L)-2- erN—Bu o ar bonyl am no- 4- oxo- 4-

[ 4- (2- oxo0- 1, 4-di hydr o- 2H qui nazol on- 3- vyl qJHn 1-yl]-butyric acid /\O
ONH O

5 To a solution of 2-tert-butoxycarbonylamino-4-oxo-4-[4-(2-oxo-1,4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yl]-butyric acid benzyl ester (1.48 g, 2.76 mmol) in
ethyl acetate/methanol (16 mL, 1:1) in a Parr bottle was added 10% palladized “
charcoal (150 mg) in one portion. Hydrogenation was carried out with a Parr
apparatus at 52 psi for 1 h. TLC (10% methanol in methylene chloride) indicated a

10 quantitative conversion. The mixture was filtered and concentrated in vacuo to afford

a glassy colorless solid (1.14 g, 93%).

Example 85
(L)-{1-([1,4"Bipiperidinyl-1'-carbonyl)-3-0x0-3-[4-(2-0x0-1,4-dihydro-2H-
15  quinazolin-3-yl)-piperidin-1-yl]-propyl}-carbamic acid zerz-butyl ester

>
OJ\NH o

o)
8]

L
Q N” "NH
O
To a stirred solution of 2-zerz-butox ycarbonylamino-4-0x0-4-[4-(2-0x0-1,4-

dihydro-2H-quinazolin-3-y1)-piperidin-1-yl]-butyric acid (1.14 g, 2.55 mmol) and 4-
piperidinyl-piperidine (525 mg, 2.81 mmol) in methylene chloride (20 mL) was



HOY Na O ONNH 1-6 5 To a solution of

2-tert-but oxycarbonyl am no- 4- oxo-4-[ 4-(2-o0x0-1, 4-di hydro

2H qui nazwbiaAB296 ) - pi peridin-1-yl]-butyric acid benzyl e®C#FUSOY16586 g, 2.76
mml) in ethyl acetate/nmethanol (16 nmi, 1:1) in a Parr bottle was added
10% pal | adi zed charcoal (150 ng) in ond9ﬁorti on. Hydrogenation was carried
out wwth a Parr apparatus at 52 psi for h. TLC (10% net hanol in

nmet hyl ene chl oride) indicated a_10 itative conversj e m xture was
filtered andadds ééﬁwfa{?@ahwﬁ’hﬁﬂé{m %ri)?lb?@&]aﬂé- é@s @ﬁk&ﬂ%@ %) i d
(1.14 g, 939 Eﬁgaz ddit t 0.42
1-([1,4']Bi p{? peri r}e l?"ﬁp(%:rg%%gor%lowefl ?P y(gi;%pms? i 1(-)]no?(fo-r1 etthammsl((jr o- 72I—|— 15
qgui nazol i n- 3my 30ﬁ|np1ﬁol)drlnb fbsqlte]d pixopy Was stanrd::hahroom(tcrdpdszG oearyilghedber

/ZE tO erot~: E:jt gxl})c gkla HH%UW%CIIHH‘E&W% n?e&}%(lgnegi%r rcﬁ?ftn%%zyshec? w1tg sodium
di hydro- §+4 Ok EGa4 | (s %r)xébl)uneh BRA wdliep: ﬁfewh}erpwteyergega@@dchnalh : ﬁgmcz 55

nmol ) an pi peri di nyl-pi peridine (525 ngy, i n nmet hyl ene
chloride ( 201ay¢r)wmed@vm3scmmselm€ﬁn®mmwe® in vapye ttaa:ore@ light yellow

ol ) i - oneleaet ARGHNES Praieh B P Epn Bt PR R SR 0. 427

n, 3.06 mMihmofiaGn hRiknoBdn Mot IMSFidR) td siod a@blomemomrm@sagt, q1%).
over ni ght (15 h). The m xture was diluted with nethyl ene chloride and

washed with sfb@ll\CiRI(?gOQ\yﬂiZ))GQ@lzX@)S@ﬁN)g o(14, boh 783d Lida b8y 0.9F hB LI ta)s x &2 wer e
separat ef, and g B9 87830 a, 1 = 7.6 Hz), 6,10~ 5.68 (1H, br), 5.20 (1H, m), 54.70 - 4.40

(2H, br), 4.20 (2H, br), 4.01 - 3.82 (2H, br.), 3.10 — 2.8 (3H, br), 2.99 (3H, br), 2.53

(6H, br), 1.90 — 1.10 (23H, m). Mass spec.: 597 (MH)".

(L)-2-Amino-1-[1,4"bipiperidinyl-1'-yl-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-

15  yl)-piperidin-1-yl]-butane-1,4-dione
NH, O

(o]
o

L
[Ng N NH
2 Y
To a stirred-solution of {1-([1,4Ibipiperidinyl-1'-carbonyl)-3-0x0-3-[4-(2-
0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-propyl }-carbamic acid rerz-
butyl ester (1.05 g, 1.76 mmol) in methylene chloride (12 mL) was added
20 trifluroacetic acid (2 mL). The mixture was stirred at room temperature until
complete conversion (monitored by LCMS, ca. 15 h). The mixture was then diluted
with water and sodium hydroxide (1.5 g) was slowly added with stirring. The layers
were separated and the aqueous layer was extracted with methylene chloride. The

combined organic layers were dried over sodium sulfate and concentrated in vacuo to

25  give alight yellow foam (860 mg, 98%). Mass spec.: 497 (MH)".



| ayer was dried with sodiumsulfate and concentrated in vacuo to give a
light yellow foam The crude product was purified by flash colum

chr omat ogwephm0423©% (1M ammoni a i n net hanol ) i n net hyl en@crhisos/ieded to
give a colorless foam(1.08 g, 71%. 1H NWR (400 MHz, CDCl13) S 8.86 - 8.55
(1H, br), 7.05 (1H, br), 6.93 (1H, br), 4982 10 (1H, br), 6.72 (1H d, J =
7.6 Hz), 6.10 - 5.68 (1H, br), 5.20 (1H m, 54.70 - 4.40 (2H, br), 4.20
(2H, br), 4.01 - 3.82 (2H, br.), 3.10 - 2.88 (3H, br), 2.99 (3H br), 2.53
(6H, br), 1.déxample§® (23H, n). Mass spec.: 597 (MH)+. (L)-2-Am no-

I -1
1,4 ] Dbipiperdgdiinylodgiz:yL=4- - (2 - = di hydro- ui ngzpl.in-3-.15
yl) - ]pi pelroi 8 i éLg"quSﬁ 1]LB IE%%IF%&H%I-L ﬁ"fﬁ%_ @:ﬁ%r?ébﬁﬁgiaﬁmng'ﬂﬁy@ﬂﬁma’Lﬁﬂfﬁlgdmom%'o a
stirred. sol wimmolih-3{ylLp{pledidid-1-pilbusgilid-@idnel’ - car bonyl ) - 3- oxo- 3- [ 4- (2-
0xo- 1, 4- di hydr o- 2H qui nazol i n-3-yl ) - pi peri din- |-yl]-propyl}-carbamc acid
tert- butyl ester (1.05 g, 1..786 Dl ) in nethylene chloride (12 nL) was
added 20 trifluroacetic acid ? The m xture was stirred at room
tenperature until conplete con on (rmonitored by LCMS, ca. 15 h). The
m xture was then diluted wth water “gnd gsodi um hydroxide (1.5 g) was

slowy added with stirring. The | gyer re separated and the aqueous
| ayer was extracted wth nethyl ene | ori dé\l. e l;ﬁonbl ned organic |ayers
were dried over sodium sul fate and _agncent riat i plivacuo to 25 give a light

yel | ow foam (860 ngy, 98% . Mass spec.| 497 ( N With3/ 104236
PCT/ US03/ 16576 -197- Exanple 86 -[
1,4"]Bipiperidinyl-I"-yl-2-(1Hindol-5-ylam no)-4-
qgui nazolin-3-yl)-piperidin-1-yl]- ttf"jwe- 1, 4-di one

2- 0xo- |, 4-di hydr o- 2H

5 To a solution of 2-amino-1-[1,4'Tbipiperidinyl-1'-yl-4-[4-(2-0x0-1,4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione (52 mg, 0.105 mmol) and N-
tert-BOC-5-bromo-indole (prepared as described in Tetrahedron 2000, pp 8473-
8482) (31 mg, 0.105 mmol) in tetrahydrofuran (1 mL) in a 5 mL drum vial was added
2-dicyclohexylphosphino-2’-(N, N-dimethylamino)-biphenyl (4.1 mg, 0.0105 mmol),

10 Pdx(dba); (4.8 mg, 0.005 mmol), and cesium carbonate (54.6 mg, 0.168 mmol) under
nitrogen. The vial was sealed with a teflon®-lined cap. The deep orange-colored
reaction mixture was heated at 80°C with stirring. The reaction was continued at
80°C overnight. Conversion reached approximately 50% after 17 h. The solvent was
removed in vacuo and the residue dissolved in methylene chloride and filtered. The

15 desired product was purified by prep arative TLC (10% methanol in methylene
chloride) to afford the terz-butyloxycarbonyl-protected product (11 mg, 15%). Mass
spec.: 712 (MH)". This intermediate (11 mg) was dissolved in 3 mL methylene
chloride and treated with trifluoroacetic acid (1.5 mL). The colorless solution turned
to a tan color and was stirred at room temperature for 1.5 h. The mixture was

20  concentrated in vacuo and dried under high vacuum to a give tan powder (15 mg,
100%). Mass spec.: 612 (MH)".

Example 87
(L)-1-[1,4'IBipiperidinyl-1'-yl-2-(5-chloro-2-nitro-phenylamino)-4-[4-(2-0x0-1,4-
25  dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione



RRNHO OO NNNH N6 U5 To a solution of
2-amno-1-[1,4"]bipiperidinyl-I"-yl-4-]4-(2-0x0-1, 4-di hydr o-

2H- qui nazwbioaAB#2y6é ) - pi peri di n- 1-yl ] - but ane-1, 4-di one (52 wgI/BGI0H76mol )

and N- tert-BOC-5-brono-indole (prepared as described in Tetrahedron 2000,
pp 8473- 8482) (31 ng, 0.105 mmol) in tegggahydrofuran (1 nmL) in a 5 nL drum
vial was added 2-dicycl ohexyl phosphi no-2'-(N, N-dinmethylam no)-bi phenyl
(4.1 ng, 0.0105 nmol), 10 Pd2(dba)3 (4.8 nmg, 0.005 nmol), and cesium
carbonate (54.6 ng, 0.168 nmol) gmdeMO2nitrogen. The vial was sealed with a
tefl ono-lined cap. The deep ora colored reaction mxture was heated at
80C with stirring. The reacticy it onued at  80C overni ght. Conversion

reached approxinately 50% after h. Th o) vent was renoved in vacuo and
t he resi due dissolved in nethyl ene hi fOtered. The 15 desired
00/

product was purified by prep arati TLC( t,tﬂqnol i n nethyl ene
chloride) to afford the tert-buty[oxycar bonyl - prbt eftled product (11 ny,
15% . Mass spec.: 712 (WMH)+. This inaternedi ate y) was dissolved in 3
mL net hyl ene chl oride and treated With trifluoroc acid (1.5 nL). The
colorless solution turned to a tz&gol or and was fred at room

0

tenperature for 1.5 h. The m xtur s 20 concentrated in vacuo and dried

under high vacuumto a give tan p er (15 ng, 100% . Mass spec.: 612
(MT)+. Exanple 8%0

(L :

1,4']Bipiperidinyl- s)ﬂrﬁed%()]f‘lgo or 0- [h4(}b16>r11%er1d]ma}/l i 3]) 4 Jl4 fz O’(‘% bxo 1, 4-
25 di hydr o- 2tﬁlgutdaaﬂqjmmahw)ylppi@eﬁmm]nym-b,atdnetlmanm 13317 gy 06RO
03/104236 PCT/USQ3/16576 -198 [ NO2 Cl-'NH O

mmol) and 4-chloro-1,2-dinitrobenzene (16 8 mg, 0.075 mmol) in ethanol (0.5 mL)

5  was added a saturated sodium bicarbonate solution (4 drops). The mixture was
stirred at room temperature for 70 h to approximately 60% conversion. The product
was purified by preparative HPLC to give a yellow solid (17.7 mg, 40%). Mass

spec.: 652 (MH)".

10  Example 88
(L)-1-[1,4"1Bipiperidinyl-1'-yl-2-(6-chloro-pyrimidin-4-ylamino)-4-[4-(2-ox0-1,4~
dihydro-2H-quinazolin-3-y1)-piperidin-1-yl]-butane-1,4-dione

o

SAe
S
Lo

A mixture of 2-amino-1-[1,4'Tbipiperidinyl-1'-yl-4-[4-(2-0x0-1,4-dihydro-2H-
15  quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione (22.3 mg, 0.045 mmol) and 4, 6-
dichloropyrimidine (16 mg, 0.095 mmol) in 2-propanol (0.5 mL) in a microwavable
vial was heated at 130°C under microwave irradiation for 40 min. LC/MS indicated
90% conversion. The solvent was removed in vacuo and the residue was partitioned

between methylene chloride and 1 N sodium hydroxide solution. The organic layer



ONa O NNk NH Nb UTo a stirred solution of
2-amno-1-[1,4"]bipiperidinyl-1-yl-4-]4-(2-0xo0-1, 4-

di hydr o- 2Wogaite3el i n- 3-yl ) - pi peri di n-1-yl]-butane-I, 4-di eca/(s83165761y,
0.068 mmol) and 4-chloro-1, 2-di ni trobenzene (16.8 ng, 0.075 mmol) in
ethanol (0.5 nL) 5 was added a saturat edjgedi um bi carbonate solution (4
drops). The m xture was stirred at roomtenperature for 70 h to

approxi mately 60% conversion. The product was purified by preparative HPLC
to give a yelWawepwried, dricr ovepppdiuro sylfatppand cogprntratedsB 2a¢uv- e resBluBweaspl e
88 (L)-1-[ e . .

1, 4']Bi pi per ipéllnrf]lﬁlppl'ﬂ-af/}ll 9(}1913]61— %%P%?%%?PM%%@H W&?%—t}[aﬁ@@é@ oxo- 1, 4-
di hydr o- 2H quhétaglehé chldridd) ko RIfPRId Whife sdlid- (2B Ing, But@NEHINMERAUoOMEIN ~ N CI’
vVv-NHO ONO NNKNH N6 UA mxture of

2-ami no- | - [ 1,@PFh) pBE6rGLH: iy = 12.8yHz)43.04 (78 1068L, 2s)47 dir(Hi 6 2+7.6 18),

A 827 o or ol PP TR § 28T 5 S Be (i mbr o0 SR )
m crowavabl e bry a5 wag0 iEEtey 440 -130€ (3Mde, 4051 9\ eH ) 3@t Beo har 40
mn. LC M5 indicated 90% conversion. The solvent was renoved in vacuo and

the residue k3 8rt3-68 6Hdan). B&Bme R0 (BLHR). @Y ¢ hi98r(2HemAndd01— 78482 dm

hydr oxi de sol l{ i . @@:ﬂ{ | ayer WD 03/ 104236 PCT/US03/ 16576 -199 was
separ at ed, drdlf)téc}\qg%se%&gbgfu sﬁrfate, and concentrated in vacuo. The

resi due was
10  Similarly prepared:

Example 89

(L)-1-[1,4'1Bipiperidinyl-1'-yl-2-(2-chloro-9H-purin-6-ylamino)-4-[4-(2-ox0-1 4-

dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione

HN—-‘\\
N

N~ I

AN o
L
Y Y
9

15 LC/MS: tg = 1.10 min, 649 (MH)".

Cl

Example 90
(L)-2-(4-Amino-6-methyl-5-nitro-pyrimidin-2-ylamino)-1-[1,4"]bipiperidinyl-1'-yl-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione



purified by flash col utm chromat ography (10 % (1N anmonia in methanol) in
nmet hyl ene chloride) to afford a white solid (23 ng, 84%. 1H NWMR (400 MHz,
CDC13) 88.w0(03Hp423¢=12. 8Hz) , 8. 04-7.81 (1H, 2s), 7. 14(1H, t, I=PCOHSP3/1674. 10 -
6.80 (2H, m, 6.74 (1H, t, J = 8.2 Hz), 6.52 - 6.42 (1H, n), 5.90 - 5.50
(1H, br), 4.85 - 4.40 (3H, m, 4.40 - 4d¢po (3H, mM, 4.05 - 3.82 (1H m,
3.20 - 3.00 (2H, m, 3.00 - 2.68 (2H, m, 2.68 - 2.30 (84 m, 2.05 - 1.90
(2H, m, 1.90 - 0.70 (12H, m. Mass spec.: 609 (M) +. 10 Simlarly

prepared: Exanmple 89 (L)-1-] NH,

1,4"]Bipiperidinyl-I"-yl-2-(nNhl - 9H puri n- 6-yl am no) - 4-[ 4- (2- oxo-1, 4-
di hydr o- 2H qunazol i n-3-y1)-pperi|ding | -yl1] -butane-1,4-dione HN -~ N N
C NNHO ONa O NNH N©6d ¥SotR = 1.10 mn, 649 (M) +.

Exanmple 90 (L)-2-(4-Am no 6- rrethyl I trip-pyrimdin-2-ylamno)-1-[
1,4"]bipiperidinyl-1"'-yl- WRN o}
[ 4- (2-oxo0-1, 4-di hydr o- 2H-qU| nazol i ny3 i peti di

yl)- -l -yl]-butane-1, 4-di one
WD 03/ 104236 PCT/ US03/ 16576 - 200-(\!\? 02N VEN

0 ONO

N

(J

LC/MS: tg = 1.12 min, 649 (MH)".

Example 91
5 (L)-1-[1,4"1Bipiperidinyl-1 '-y1-2—(4,5—diamino—6-rnethyl-pyrimidir}-Z-ylamino_)_—47 [4-
(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione
NHo

l
"
Me NJ\NH o
ON
L
N
Q L

.
R

To a solution of 2-(4-amino-6-methyl-5-nitro-pyrimidin-2-ylamino)-1-
[1,4'Tbipiperidinyl-1'-yl-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-
10  butane-1,4-dione in 2:1 methanol/ethyl acetate (6 mL) in a Parr bottle was added 10%
palladized charcoal (60 mg). The mixture was shaken under a hydrogen atmosphere
at 55 psi for 20 h. The mixture was filtered through celite and the filtrate was
concentrated in vacuo to afford a colorless solid (41.2 mg, 49.2% for two steps) .
LC/MS: tg = 0.86 min, 619 (MH)".
15



NNH NULCM: tR=1.12 nmin, 649 (MH)+. Exanple 91 5 (L)-1-[
1,4']Bipiperidinyl-1"-yl-2-(4,5-di am no-6-nethyl -pyrimdin-2-ylam no)-4-[4-
(2- oxo- 1,weodBhyas®- 2H qui nazol in-3 -yl)-piperidin- | -yl] pChatsasness7é
,4-dione NH2 H2N N Me NNHO ONO NNH NU To a solution of

2- (4-am no-6-nethyl -5-nitro-pyrimdin-2-gopmno)-1 [

1,4 ]bipiperidinyl-1"-yl-4-[4-(2-0x0-1, 4-di hydro-2H qui nazol i n-3-yl)-pi peri
din-1-yl]- 10 butane-1,4-dione in 2:1 nethanol/ethyl acetate (6 nL) in a
Parr bottle /empi®Y 10% pal |l adi zed charcoal (60 ng). The mi xture was

hak d hydr at i 20 h m xt.urg was
filtered thr éﬁ@-ﬂ?éﬁ??@P%%%?@Ef;-%—?m@m-[L%%ﬁ%@a%%%?q@uwg%% o

fford ol ofldreias)-8ghi(d-okd 1. 2 diydrAIH {261 4-80y] Hdin-1- Mae-LR = 0.386
?ri nf)r 61(’51 E:M—I)q{llr 15) V\% 63/0?1(042361]%&/ UsoO /165%6\&5: gg?e E;larr%ll}e 926( L)-1-[
1,4']Bipi peridé(i’”ﬁfyl -1'-yl-2-(7-methyl -1H[ 1,2,3]triazol o[ 4, 5-d] pyri m di n-5-
yl am no)-4- [4-(2-ox0- | ,4-di hydgo-2Hquin azolin-3 -yl)-piperidin- | -yl]

-butane-1,4- dione NeEN HN
)§
|
Me \NJ\NH 0

oWL
QW

Q N/U\NH

@

To a stirred solution of 1-[1,4Ibipiperidinyl-1'-yl-2-(4,5-diamino-6-methyl-
pyrimidin-2-ylamino)-4-[4-(2-0xo0-1,4-dihydro-2H-quinazolin-3-y1)-piperidin-1-yl]-
butane-1,4-dione (10.6 mg, 0.0125 mmol) in acetic acid (1.5 mL) was added sodium
nitrite (24 mg) followed by a few drops of water. The resulting light yellow solution
10 was stirred at room temperature for 6 h. The reaction mixture was diluted with water

and methanol and purified by preparative HPLC to afford a colorless oil/solid (3.0
mg, 28%) . LC/MS: tg = 1.07 min, 630 (MH)".

General procedure for the synthesis of Examples 93-95:

15 A mixture of 2-amino-1-[1,4'Tbipiperidinyl-1'-yi-4-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione (0.014 mmol), one of a series of
aldehydes (0.07 mmol, 5 equiv) and solid anhydrous magnesium sulfate (0.031
mmol, 2.2 equiv) in 1,2-dichloroethane (3.0 mL) was treated with a catalytic amount
of acetic acid and was shaken overnight. Sodium cyanoborohydride ( 0.07 mmol, 5

20  eq) was then added in one portion and the suspension was again shaken overnight.
Purification was carried out either by filtration through an SCX cartridge or by
preparative HPLC.



N M Nj~, NHO ONa O NNNH NU 5 To a stirred solution of

1-[1,4" ] bipiperidinyl-1"-yl-2-(4,5-di am no- 6- net hyl -
pyri m di rwD-0gi1e423610) - 4- PCT/US03/16576
[ 4- (2-0x0- 1, 4-di hydr o- 2H qui nazolin-3-yl)-piperidin- | -yl] -

but ane- 1, 4-di one (10.6 ng, 0.0125 mmvl) +4202acetic acid (1.5 nlL) was added
sodium nitrite (24 ng) followed by a few drops of water. The resulting

i ght yell ow gluti L 10 was stirred at roomtenperature for 6 h. The
reaction n1xt§§ém§%§—diluted with water and nethanol and purified by
preparative HPAG 1 @HibhideMAd: L @5y vidh 1 \Sabth 430y 4.0 28%+ 4 LG/ M5 tR
= 1.07 mn, 630 %ﬁﬂggﬁ ﬁgﬁg?PB?éiggﬁpghkgﬁﬂ%hglégﬁ?%gg?ézég&%f%nples
93-95: 15 A rdiky pebfjuinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione
2-amno-1-[1,4"]bipiperidinyl-1"-yl-4-[4-(2-o0xo-1|,4-di hydro-2H

qui nazol i n-3-yl ) -pi peridi n-1-yl ] bt} ane-1, 4-di one (0.014 nmol ), one of a
series of aldehydes (0.07 mmol N 5-equiv) and solid anhydrous nmagnesi um
sulfate (0.031 nmmol, 2.2 equiv) [n 1,2-dichloroethane (3.0 nL) was treated
with a catalytic anount of acetiCsgei ¢ and was shaken overni ght. Sodium
cyanobor ohydride ( 0.07 mml, 5_20 Q) s then added in one portion and

t he suspensi on was agai n shaken FOhiy: urigication was carried out
either by filtration through an X cartqégég;or by preparative }{PLC. WO
03/ 104236 PCT/ US03/ 16576 -202- le 9 LYNT1-"NH

1,4 ]Bipiperidinyl-I"-yl-2-((2" 1pypt dyl)-net hyl - am no) - 4-[ 4- ( 2- oxo-1, 4-
di hydr o- 2H qui nazol i n-3-yl ) -piper{din-1-yl]-buta ,4-dione N/

o}

5 LC/MS: tg = 0.87 min, 588 (MH)".

Example 94
(L)-1-[1,4]Bipiperidinyl-1'-yl-2-((5-indazolyl)-methyl-amino)-4- [4-(2-0x0-1,4-
dihydro-2H—quinazolin-3-yl)-i)iperidin- 1-yl]-butane-1,4-dione

HN“T

’ 9

LC/MS: tg = 0.92 min, 626 (MH)".

Example 95
(L)-1-[1,4Bipiperidinyl-1'-yl-2-((3 -methyl-phenyll)-methyl-amino)-4-[4-(2-oxo-
15 1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione



NHO ONa O NNH N6 US5LOM: tR=0.87 mn, 588 (M{)+. Exanple 94
(L)-2- [ 1,4 ]Bipiperidinyl-1"-yl-2-((5" -indazolyl)-nethyl-am no)-4-

[ 4- (2- oxow®,08A044B6ydr 0- 2H qui nazol i n-3-yl)-piperidin- | - pCj/esosn@ne- |, 4- di
one HHN NH O OO NNH NI10 O LOMs: tR=0.92 mn, 626 (Md)+. Exanple
95 (L)-1-[ -203-

1,4"]Bipiperidinyl-1"-yl-2-((3"-nethyl-phenyll)-nethyl-am no)-4-[4-(2-oxo-
15 1, 4-di hydro- 2H qui nazol i n-3-yl ) -pi peridin-1-yl]-butane- 1, 4-dione WO
03/ 104236 PCT/ US03/ 16576 -203 NH ONa ~ONNNH N\ ULCM: tR =

1.08 nin, 600 (MH)+.
NH O
ONU\ o)
Q .-
@ f

LC/MS: tg = 1.08 min, 600 (MH)".

Example 96
5  ()-1-[1,4']Bipiperidinyl-1'-yl-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-2-(pyrimidin-4-ylamino)-butane-1,4-dione
NZ N

OWJ\I\O\ o
Q | "
2 Y
To a solution of 1-[1,4"Ibipiperidinyl-1'-yl-2-(6-chloro-pyrimidin-4-ylamino)-
4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione (21
10  mg) was dissolved in 4 mL ethyl acetate/methanol (1:1) in a Parr bottle was added
10% palladized charcoal (10 mg). Hydrogenation was carried out on a Parr apparatus
at 55 psi overnight. The degassed mixture was then filtered and concentrated in
vacuo. The residue was purified by preparative HPLC to afford a yellow solid (12.4
mg, 45%). Mass spec.: 575 (MH)".
15
Example 97

(L)-1-[1,4']Bipiperidinyl-1'-yl-2-(4-hydroxy-cyclohexylamino)-4-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione



Example 96 5

(L)-1-[1,4"]Bipiperidinyl-1"-yl-4-[4-(2-0x0-1, 4-di hydro- 2H qui nazol i n- 3-yl)
pi peri dowp-034942B6 2- (pyri m di n- 4-yl am no) - but ane- 1, 4- di on@CTN/SBB/NIS7® O Na

NNNH Nb UTo a solution of

[1,4' ] bipiperidinyl-1"-yl-2-(6-chloro.gg.i m di n-4-yl am no) -

[ 4- (2- oxo0- 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-1-yl ] - but ane- 1, 4- di on
(21 10 ng) was dissolved in 4 nL ethyl acetate/nmethanol (1:1) in a Parr

bottl e was added 10% pal | adi 2¢& arcoal (10 mg). Hydrogenation was carried
out on a Parr apparatus at 55 pver ni ght. The degassed m xture was then
filtered and concentrated in va SNHe o esi due was purified by

O
1-
4-
e

preparative HPLC to afford a yeIIQW( 12.4 ng, 45% . Mass spec.: 575
(MH) +. 15 Exanple 97 (L) 1-[
1, 4']Bi pi peridinyl - -2-(4- hydroxy-cycl Iaﬁﬁ\ﬂ?-4[4(2 oxo0-1, 4-
di hydr o- 2H qui nazol i n-3-y| ) - pi perifdint1-yl] “butfane 4-di one WO 03/104236
PCT/ US03/ 16576 -204- HO '-'a NH N O N NH U

N

9

To a stirred mixture of 2-amino-1-[1,4"1bipiperidinyl-1'-yl-4-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione (47.9 mg, 0.096
mmol) and 4-hydroxy-cyclohexanone (Synthesis reported in Can. J. Chem. 1994, 72,

5 1699 — 1704) (11 mg, 0.096 mmol) in methanol (1.0 mL) was added excess zinc
chloride-followed by sodium cyaneborohydride (5-equiv). The suspension was
stirred at room temperature for 6 days. The methanol was removed in vacuo and the
residue partitioned between methylene chloride and 1 N sodium hydroxide. The
aqueous layer was extracted with methylene chloride (3x). The combined methylene

10  chloride solution was passed through a celite cartridge and concentrated in vacuo.
The residue was purified by preparative TLC (10% (1N ammonia in methanol) in
methylene chloride) to afford the desired product as a white solid (15.3 mg, 27%).
Mass spec.: 595 (MH)*.

15 Example 98
(L)-1-[1,4'1Bipiperidinyl-1'-yl-2-[(1H-imidazol-4-ylmethyl)-amino]-4-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione

//——NH
N _~

Y

i,
RN



To a stirred m xture of
2-amno-1-[1,4"]bipiperidinyl-1-yl-4-]4-(2-0xo0-1, 4-

di hydr o- 2Mogaite3el i n- 3-yl ) -piperi din- 1 -yl] -butane- 1p¢Tdisosress(el7.9 ny,
0.096 mmol) and 4-hydroxy-cycl ohexanone (Synthesis reported in Can. J.
Chem 1994, 72, 5 1699 - 1704) (11 ngy, 02096 mmol) in nmethanol (1.0 nmL) was
added excess zinc chloride-followed by sodi um cyanoborohydri de (5-equiv),
The suspension was stirred at roomtenperature for 6 days. The methanol

was removed in vacdif? HHEed sedutiones |2d4§@npér&1|4]bwmwcbeﬂwee’h4ffét(a3ﬂxerﬂe4

et hyl eme ol gPg3 2L Brnl 0 L SRTRNE L B el SRR 00 e
passed t hr oughmel) aad |4t1ﬁudz&ﬂdcafbd|yala¢]@de t(xnﬁgnt)mwdnhdl) mﬁa@?denéf bBlofigsi due
was purified ammonia in nmet hano in nethyl ene

TLC (10% (
chlori de) to(ﬁsfngﬁr« a%@d'&égpﬁhw C;yﬁmh%@hxsl@da (%vﬁun% Owlﬁmqlalmommpomm

g/azs] SB!OSiC?):erl ?ﬁ%%ﬁogﬁig??%ﬁogﬁe{éﬂgﬁé for a%%hﬁg alzmloﬂeci 2-0xo0-1,4

- di hydro- 2H-btheﬁamlﬂthyieﬁb sH19ride amelr iN sbdmumhydgdx]de— Dt bayers vierd sehagmned - NH [ 1
N NH ONa O m N O VI\D 03/ 104236 CE H@USOS/ 1657 -205 To a stirred
sol ution of ?ng CAGUPOYSHAYBIWAS SR [RTE VY methylene ch ‘?Illde( Lhe,cembingd organic

di hydro- 2H qui | : |
0.0415 ol ) 32%3‘9 éﬂe%g?ﬁ%ﬁ?ﬁ%i@gﬁ% eam§ uéné(éﬂﬁ%ég u?-vc?tug qe refs%&xee\{w{gg

met hyl ene chlpyrifieeby preparapity Thés(1 8@ N mpummylmﬂmnobmﬂnyr[ém}dmle(cﬂilc&da@
0. 0415 1) rtign The syspensi rred at..ro
t enper a{nll]? e f ) fo(fﬁghgg Sélﬁg pfch(glﬁt B9 ?ﬁ%ﬁgﬁgﬁaﬂ%gﬁé HRIhS e gd:ﬂ B de and
IN sodi um hydeeyi tg- NﬂﬂRe(4b@)MH§ (BCE) §9RAr@Hed, 7= 4.8 Hz), 7.16 (1H, t, T = 7.6
Hz) 7.10-6.85 (3H m) 6.67 (1H d,J=8. OHz) 4.85-4.63 (2H m) 4.63 - 4.40

spec.: 577 (MH)*.
15

Example 99

(L)-N-{1-([1,4"]Bipiperidinyl-1'-carbonyl)-3-0x0-3-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-propyl }-4-methox y-benzamide

o]
NJ\NH
20 To a stirred mixture of 2-amino-1-[1,4'Tbipiperidinyl-1'-yl-4-[4-(2-0x0-1,4-

dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione (91.5 mg, 0.184

mmol) and p-anisoyl chloride (34.6 mg, 0.203 mmol) in methylene chloride was

QCL
O



and the aqueous | ayer was extracted with nethylene chloride. The conbi ned
organic |layers were dried over sodiumsulfate, and concentrated in vacuo.
The resi dwe mass23purified by preparative TLC (10% (i N ammairaSos1652¢ hanol )
in nethylene chloride) 10 to afford the desired product as a colorless oil
that solidified upon standing (6.1 ng, +2069. 1H NVR (400 MHz, CDC13) 8
7.61 (1H, d, J = 4.8 Hz), 7.16 (1H, t, J =7.6 Hz), 7.10 - 6.85 (3H, m,
6.67 (1H, d, J =.8.0 Hz), 4,85 - 4.63 (2H m, 4.63 - 4.40 -(1H, -rn),

4. 46- 3- . 65- ( Addedjwo drops obtrigghylaming (354iL). 2Theslightyeliow sal@kon s stilasdat spec. :

577 (N 1 . . . .
V(14 ] Bi proci e her e Kt pohioye somplets sonpsrsign, Thegetioparistsn
qui nazol i n- 3-was)washpe mithdbdiuinr Mydroxige (1Y) and théa«?’@bﬁﬂé&ﬁeﬁ%ﬁﬁ@ﬁ SardfddE O NH

O OO NNNH. N6 20 To a stirred m xture o

2- ami no- | - [ 1,%44 E‘FB%Y#@PFBIWP- The gpmbined organipdayers were passed through a celite

di hydr o- 2+ qu J ; =plperi din:| - - - 1-4-di one 1.5 ng,
0. 150 ol ) CoRAAE Wil Srv DR R £kt 4 RRGPORG" I LR R et
chl ori de was puafied by Gl4gi3eolROT/chiROR b GEFy (10200 Nisidadniain rHiRR)Qh

triethylamn L)...The light yell ow solution was stirred at room

t enper gt ure %B%ﬁ%g?@ ‘f‘tﬂ?%geaé%g’é@@ é’i%%%ﬁ%ltcg@écﬁwgr%fi‘?@hsﬁrﬂm OB, i xt ure
was washed widhc Rum_hy j a | ay then
extracted wth ?r)égE;/SF]en%ﬁﬁ%%@ﬁ%%@%@%?ﬁéﬁﬁg?gﬁ g—%@ﬁg 6\%?% passed
through a cel6ite(48l, oar $.62 ddeda(it], bondgst+ a1@ GH, My 42100- 4.05 BN S} 44)58SSY

lid. T ifi fl.ash col h t hy (10%
CIN anmoita PROEE By OB, sedhy ren B v 308 o b1 o, §8ec 5o i §
(92.8 ny, 80WH, miFMNR- (49Q14¢iZm). Mass spec.: 631 (MH)".

Example 100

(L)-N-{1-([1,4'1Bipiperidinyl-1 -carbonyl)-3-o0x0-3-[4-(2-0x0-1,4-dihydro-2H-
15 quinazolin-3-yl)-piperidin-1-yl]-propyl }-4-hydroxy-benzamide

(o]
>——< >—O
s

LS
NJ\NH
A stirred solution of N-{1-([ 1 4Tbipiperidinyl-1'-carbonyl)-3-0x0-3-[4-(2-

oxo-1 ,4-dihydro-2H—quinazoIin-3—yl)-piperidin—1—yl]—propyl }-4-methoxy-benzamide

solution in methylene chloride (69 mg) was treated with boron tribromide (IM in

C@&

20 methylene chloride, 0.6 mL), dropwise at room temperature. The resulting
suspension was stirred at room temperature for 7 h and then the reaction was

quenched with excess triethylamine followed by methanol. The solvents were



CDC13) 6 8.55 - 8.47 (1H, d), 8.10 - 7.78 (3H, m, 7.09 (1H t, J = 7.4
Hz), 6.96 - 6.74 (4H, m, 5.62 - 5.44 (1H, br), 4.75 - 4.40 (3H m, 4.40 -
4.05 (3HwWE)03/164265 10 3.82 (1H, br), 3.76 (3H, s), 3.18 PCINBB3/(SH ),
2.88 - 2.70 (1H, m, 2.70 - 2.30 (8H, m, 2.05 - 1.19 (14H m. Mass
spec.: 631 +. Exanple 100 (L)-N-1 .207- _

1P( [1,4']Bi E):wp;?ari di nyl -1' - carbonyl) - 3- oxo- 3- [ 4- (2- 0x0- 1, 4- di hydro- 2H 15
qui nazol i n-3-yl)-piperidin-1-yl]-propyl }-4-hydroxy-benzanmde OH O NH O
O-N O N NH Newoved w vecie prshiths ssidueomasatisslved in methanol and purified by

oxo- 1. 4- a1 nydr @S RPECoE RIS 5 LEPRER GFAT ) o opyr

- 4-met hoxy- benzani de solution in nethylene chloride (69 ng) was treated
with boron trjbromde (1Min 20 nethylene chloride, 0.6 nl), dropw se at
room tenper athieEPlerHY resul t | ng suspension was stirred at roomtenperature

for 7 h agd t t Gt enched, . t.h excess triethyl am ne

fol | owed by é@fﬁgﬁ%ﬁ&@ﬁg dso \?gﬁ?saﬁgrEf{;@’%ﬁgﬂfaﬁfﬁ%ﬁ%ﬁ%@?%@?g% 207
removed in vd2waodntdiltydro-2Hiqhirezoks-3dil 5 pipkrer- i-f] pesgidnami@nd purified by
preparative HPLC. L Ms: tR = 1.03 l[p n, 617 (MH)+. Exanple 101 5

(L) -1H Pyrazol e- 3-carboxylic aci/ ?{

1-([ 1, 4" ] bipiperidinyl-1'-carbon I\!:?>-oxo_-3-[_4-_ _
(2-oxo0-1, 4-di hydro- 2H qui nazolin-B -yl )-piperidin-1-yl] -propyl } -am de NH
N ONHO O-NONNMNH NH O

SN”CLNJLNH
)

N
O
To astirred solution of pyrrazole-3-carboxylic acid (4 mg, 0.036 mmol) and

2-amino-1-[1,4'Ibipiperidinyl-1'-yl-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-y1)-

10 piperidin-1-yl]-butane-1,4-dione (13 mg, 0.026 mmol) in methylene chloride (1 mL)
was added 3-(diethoxyphosphoryloxy)-1,2,3-benzotriain-4(3H)-one (DEPBT, 8.6
mg, 0.036 mmol) in one portion followed by one drop of triethylamine. The resulting
mixture was stirred at room temperature overnight (15 h). The mixture was then
partitioned between sodium hydroxide (0.5 N) and methylene chloride. The layers

15 were separated and the aqueous layer was extracted with methylene chloride (3x).
LCMS indicated that the product was remained in the aqueous layer. The product
was purified by preparative HPLC to give a yellow oil (17.2 mg, 94%). Mass spec.:
591 (MH)".

20  General procedure for the synthesis of Examples 102-134:




/[ .1 NUTo a stirred solution of pyrrazol e-3-carboxylic acid (4 ng, 0.036
mmol) and 2-amno- | - [ 1,4"] bipiperidinyl-1"-yl-

[ 4- (2- oxowD,08A0i2B¢/ dr o- 2H qui nazol i n-3-yl) 10 PCT/US03/16576

pi peridin-1-yl]-butane-1, 4-dione (13 ng, 0.026 nmol) in nethylene chloride
(1 nL) was added 3-(diethoxyphosphoryl o298- 1, 2, 3-benzotri ai n-4(3H) - one
(DEPBT, 8.6 ng, 0.036 mml) in one portion foll owed by one drop of
triethylam ne. The resulting mxtupe was stirred at roomtenperature
overnight (15 h). The m xture wasxthen partitioned between sodi um
hydroxide (0.5 N) and nethyl ene chl oride. The |layers 15 were separated and
t he aqueous | ayer was extracted NHnHIherne chloride (3x). LCMS

i ndi cated that the product was é? he aqueous | ayer. The product
was purified by preparative HPLC Yo glve'h ﬂr&oil (17.2 ng, 94% . Mass
spec.: 591 (MH)+. 20 Ceneral prodedure f nt hesi s of Exanpl es
102-134: WD 03/104236 PCT/ US03/ 1657 O N OONN N6 U
X=C,0 The starting am ne,
2-amno-1-[1,4"]bipiperidinyl-Il"-yl-4-[4-(2-o0xo0-
di hydr o- 2H- qui nazol i n-3-yl)-pip {n-1-yl]-buta , 4-di one, was di spersed
ina 96- well mni-reactor (ca.Tigng each) in 1 nmL dichloroethane.

I ndi vi dual acyl chlorides 5 (ca éy § re added fol |l oned' by a

resi n-bound solid-phase piperidine base'?T equi v) . The bl ock was shaken

over ni ght. Appr oxXi TR @Aring @6l Zf’ahﬁﬂéi [qf4]b Oglﬁer@mﬁq-yrmraz% 19dded to

each well and the m ni -reactor was shaken 'f anot'he The feaction
m xt ures wer giftydro-@tegquinagedinpiiyl)fpipedidby 1 oilk-ganept 4 phomt, mae didptiGedim a 96-
filtration

well mini-reactor (ca. 10 mg each) in 1 mL dichloroethane. Individual acyl chlorides
5  (ca. 2 equiv.) were added followed by a résin-bound solid-phase piperidine base (4
equiv). The block was shaken overnight. Approximately 4 equivalents of tris-amine
resin was added to each well and the mini-reactor was shaken for another 5 h. The
reaction mixtures were filtered, and purified by either preparative HPLC or filtration
through an SCX cartridge or both. HPLC retention times and mass spectral data for

10 each example are listed in Table 2.

Table 2. Amides and Carbamates

HPLC | MS

E 1
xample Structure tn (min)| (V)

Chiral
@
H,,I‘
N F
102 H)U 1.84 | 637.38
0 F




t hrough an SCX cartridge or both.

data for

Structure HPLC NS

tR (min) (M)

O N Chypoal

tR (mn) (M)

Chi r ZCT/US0Y/N5@ O F 102

HPLC retention times and nmass spectral
10 each exanple are listed in Table 2. Table 2. Am des and

Car banat eyOEsamBe Structure HPLC M5
H1.84 637.38 O~ F HN NJN WO 03/104236 PCT/ US03/ 16576

-209 Exanp

N O N 103 o H 1.39 565.45 HN

O CNChiral ON 104 NO 1.89 641.46 NGHO CP-CN- OHHH..
HPLC | MS
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Chiral O 105 0 1.73 619.42 OCN-O N-N, C Chiral 106 N 1.62 615.41 ~O/ H
O~ j_c --(,NO HNNO W 03/104236 PCT/US03/16576 -210 Exanple Structure
HPLC M5 wBogm4236 (Mt) Chiral N\ANO F F 2.2 5 737.37 10CTHSVFRSTN O\ F
HChiral N\NOO H,,3 C 108 HI 2.12 669.3

-210-

HPLC | MS

Example Structure r (min)| (M)
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M., RN OF
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OOHN-N NGCI Chiral ON 109 bN 1.59 675.46 Ha O OO Chiral N /NHONO
110 1.62 601.43 GN HN O WD 03/104236 PCT/US03/ 16576 -211 Exanple
StructurewBPB@49s tR (mn) (M) Chiral NNO H,_ OI PCTAKEIA709

669.33 NO H~ CICHN)LN O Chiral b~ o0 0 &NNNQ -( ,, ' HNH 112 O 1.91
665.36v OO0 -211-
Example Structure HPLC | MS
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¢ Chiral
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di hydr o- 2H- qui nazol i n- 3-yl ) - pi peri di n-| --g{7- but ane- 1, 4-di one, was di spersed
ina 96- 5 well mni-reactor (ca. 10 ng in each well) in dichloroethane (1

mL) . Individual isocyanates (ca. 2 equiv) were added to individual wells.
The bl ock wadiengeakprocpdire for the ywnthosispidixamples 435208 ui val ent of tris-am ne

resin was added to each well and the mni-reactor was shaken for another
two days. The reaction mxtures werr filtered, and individual product was
purified by either preparative C or filtration t hrough 10 an SCX

cartridge or both. HPLC retentig |§TE and mass spectral data for each
exanple are listed in Table 3. MZSG PCT/ US03/ 16576 -218 Table 3.

Q 5@

The starting amine, 2-amino-1-[1,4']bipiperidinyl-1'-yl1-4-[4-(2-0x0-1,4-

dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]}-butane-1,4-dione, was dispersed in a 96-
5  well mini-reactor (ca. 10 mg in each well) in dichloroethane (1 mL). Individual
isocyanates (ca. 2 equiv) were added to individual wells. The block was shaken for 2
days. Approximately 4 equivalent of tris-amine resin was added to each well and the
mini-reactor was shaken for another two days. The reaction mixtures were filtered,
and individual product was purified by either preparative HPLC or filtration through
10 an SCX cartridge or both. HPLC retention times and mass spectral data for each

example are listed in Table 3.
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portion foll owed by magnesiumsulfate (4 6 g) The nmixture was stirred at

room t enper atfure overjnight (23 h) and then filtered and con¢ERLr at@g—zi n
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of 2-tert-butoxy-2-oxoethylzinc chloride (0.5 Min ether, 24 nL, 2 equivV)
was then slowy added. After stirring at OC for 1 h, the m xture was
stored atwo@3avessni ght. The m xture was then dil uted w t RCatUsys/16&8Cet at e
and quenched with hal f-saturated 15 ammoni um chl oride solution along with a
m ni rum anount of 0.5 N HCO to dissolve.a3he precipitated solids. The

| ayers were separated and the aqueous | ayer was extracted wth ethyl
acetate. The conbined organic | ayers were washed with water and saturated
sodi um bi carbonat e sol ution. The organic |ayer was dried over sodi um

sul fate and concentrated in vacuo. The crude product was purified by flash
colum 20 chromat ography on silica gel, eluting with 10% net hanol in

net hyl ene Ch|2q&mﬁdai&—5-ﬂ5ﬁﬂ[cg—sh5@ni@%idréﬁﬂzrz%lﬁ Usster (1 letByl@stefS%) as a tan
oil. 1H NWR (400 MHz, CDC13) 7.89 (1H, s), 7.40 - 7.27 (1H, nm), 6.98 -
6.77 (2H, m), 4.42 - 4.35 (1H, m,Na30 - 4.12 (3H m, 2.80 (2H d, J =

4.4 Hz), 1.43 (9H, s), 1.27 - 1.4hW m. Mass spec.: 356.24 (MrNa) +,
278.23 (M- tBu)+, tR = 1.287 nmin. 03/ 104236 PCT/ US03/ 16576 -238
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trifluoroacetic 5 acid (0.5 nL) was stdgired at room tenperature overnight.
The reaction mxture was then diluted wth ethyl acetate and washed with
saturated_ammoni ump chlorid sol ut iogtg, wat er and bri The organic | ayer

! in
was dried’and condérft 1R/ PEPIE PRI eUn )] & LMD PR = 0. 643
mn, 278.19 tdMahydrokflan (20 mL) was added ethyl glyoxlate solution (ca. 50% in toluene, 1.7

2- (1H I ndazol - 5- yl am no) - 4- oxo- 4- [ 4- ( 2-"0X0- 1, 4- di hydr o- 2H qui nazol i n-3-yl ) -
pi peridi n- 1mll,]l-bequiy)iio cacipdrtmnigllowed ey mignesium sulfate (4.6 g). The mixture

was stirred at room temperature overnight (23 h) and then filtered and concentrated in
vacuo. The resulting crude imine intermediate (1.3 g, 6 mmol) was dried by

10 azeotroping with anhydrous benzene and further dried under high vacuum. The
residue was then dissolved in tetrahydrofuran (20 mL) and cooled at 0°C. A solution
of 2-tert-butoxy-2-oxoethylzinc chloride (0.5 M in ether, 24 mL, 2 equiv) was then
slowly added. After stirring at 0°C for 1 h, the mixture was stored at 4°C overnight.
The mixture was then diluted with ethyl acetate and quenched with half-saturated

15 ammonium chloride solution along with a minimum amount of 0.5 N HCI to dissolve
the precipitated solids. The layers were separated and the aqueous layer was
extracted with ethyl acetate. The combined ofganic layers were washed with water
and saturated sodium bicarbonate solution. The organic layer was dried over sodium
sulfate and concentrated in vacuo. The crude product was purified by flash column

20  chromatography on silica gel, eluting with 10% methanol in methylene chloride, to
afford the desired product (1.3 g, 65%) as a tan oil. 'H-NMR (400 MHz, CDCl3)
7.89 (1H, s), 7.40 —7.27 (1H, m), 6.98 — 6.77 (2H, m), 4.42 — 4.35 (1H, m), 4.30 —
4.12 (3H, m), 2.80 (2H, d, J =4.4 Hz), 1.43 (9H, s), 1.27 — 1.17 (4H, m). Mass spec.:
356.24 (M+Na)*, 278.23 (M — ‘Bu)*, tg = 1.287 min.

25



HN NH O O ~~N O CEt N1~1 NH To a stirred solution of

2- (1H i ndazol -5-yl am no)-succinic acid 1-ethyl ester (84 ng, 0.215 mmol)
in nmethylwoe3abd2e6i de (I L) was added the am ne (99 ng, 1PCO/ULE1I6SI®I , 2
equiv) followed by DEPBT (128 ng, 0.43 nmmol, 2 equiv.) and triethylam ne
(70 L, 0.47 mmol, 2.2 equiv). The m xtur.g3gas stirred overnight and then
diluted with ethyl acetate and washed with hal f-saturated ammoni um chl ori de
solution, water and brine. The organic |ayer was dried and concentrated to
a tan oil. ThdEhddeolpr-phngnolwmscipigracid kdthyyestérash col unm chr omat ogr aphy
on silica gel, 20 eluting wth 10% nget hanol in nmethylene chloride, to give
the desired product (36.2 WO 03/ 1%&'6 PCT/ US03/ 16576 -239 ny, 34.5%for
two steps) as a reddish oiI. 1H N (4 MHz, CDC13) 6 7.90 (2H, d, J =
4.4 Hz), 7.33 (1H, d, J = 8.4 Hz), 7. 7.14 (1H, m, 7.00 - 6.80 (4H,
m, 6.70 (1H, t, J 68Hz) 4.58 - &7 I&NKlle nm), 4.65 - 4.40 (2H, m,
4.34 - 4.05 (3H, rr), 4.02 - 3.82 (1H, rr) 3.20 - 2.99 (2H, m, 2.99 - 2.84
(1H, m, 2.70 - 2.52 (1H, 5 m, 1.80 - 1 0 HOh, 1.35 - 1.12 (5H, m.
LOMS: tR = 1.130 min, 491.37 (M) +. 2-@Bt H | ndazol - 5-yl am no) - 4- oxo- 4-

- - di hyd di.n- b d
N BN 0 of N A daleibn st gt vl srcivkaci Mt Bl besieras
ng, 0.069 mmyl éthj/lrbsﬁe?"(fm ﬁ'lrgob ar %ﬁn&l@ ipmetHylend@a10438 28 nri) thh wamdprgieyt de in

water (1M 280 L,” 4 equiv) and the mXxture “was stirred at roomtenperature
for 17 h. 5Th@CEidDL5tmth\ﬂ@.Stlmj¢d gdoem denpaatere @emight. Thetrﬁmen miXoure es

resi due was de . ettr dr of ur.a dro benzene and
t he suspensi 3%@@%@% eh‘ryél a%?gag%( ﬁ“‘\ﬁ)”?ﬂwg VEB’r %‘g‘iFPtSEL OE&? VE:

solution, water and brine. The organic layer was dried and concentrated to give a

dark green oil: LC/MS: tg = 0.643 min, 278.19 (MH)".

10  2-(1H-Indazol-5-ylamino)-4-oxo-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-butyric acid ethyl ester

N=

/

HN

NH O

PRSP

OEt
NH

To a stirred solution of 2-(1H-indazol-5-ylamino)-succinic acid 1-ethyl ester
(84 mg, 0.215 mmol) in methylene chloride (1mL) was added the amine (99 mg,

15  0.429 mmol, 2 equiv) followed by DEPBT (128 mg, 0.43 mmol, 2 equiv.) and
triethylamine (70 uL, 0.47 mmol, 2.2 equiv). The mixture was stirred overnight and
then diluted with ethyl acetate and washed with half-saturated ammonium chloride
solution, water and brine. The organic layer was dried and concentrated to a tan oil.
The crude product was purified by flash column chromatography on silica gel,

20  eluting with 10% methanol in methylene chloride, to give the desired product (36.2



15 tR = 0.900 mn, 463.30 (NM+. Exanple 201 ()-1-]
1,4']Bipiperidinyl-1"-yl-2-(1Hindazol -5-yl am no)-4-[ 4-(2-o0xo0-1, 4-di hydr o-
2H qui nazwbDiaAB2yé ) - pi peridin- | -yl] -butane- 1, 4-di one WOTOBNI/065286

PCT/ US03/ 16576 -240- N. HNNH O ONa O NNH N U To a solution of

2- (1H i ndazol - 5-yl am no) - 4- 0x0-4- [ 4- (2- ;3g9-= 1, 4- di hydr o- 2H-

qui nazolin-3-yl)-piperidin-1-yl]-butyric acid ethyl ester (0.069 nmmol) in
di ret hyl formam de (0.5 nlL) in a capped drumvial was added

pi peri di nyl pinges4.8¥nfer Swé dps asg redlidivdl. mEHNMR. (30@ iz, CDCEPBT.9022H8 ny,

2t L1 oam t mpb it GAd TN & (bite & Trn & B0 o SR et Tt b ey, St TS
preparative Lf legi p _ \ far st eps
as a tan so|§!Zb%Lli&0‘wgz 6:%@1%5%195 98372#1%3?1{6%12’%?(%@Jr(migl)%ﬁr'r%%gqbot%(g@’ Pe)
conpounds enmi)shizd 3v@2 (i n) 220 SN H, m)eROP o . eh AL apaBl7€ — 252 Hdl,ng nade

according.to de i ption provi erei t hose t ho to
those skidl egbﬂﬁzomi,%éf(?ﬁirﬁ |1u%5§—#ﬁ§‘3%1§f %W%r%ﬁﬁe’cﬁénﬁkgﬁbﬁw&ﬁ

4- (2- Ox0-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-|-carboxylic acid [2 15
[1,4']Dbipiperidinyl-1"-yl-1-(7-brono-|Hindazol -5-yl met hyl ) -2-oxo-ethyl]-am

tde  HN-NH B haoNst yiaminb)-4-axond-[4-(2-oxo- 1 4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl}-butyric acid

N=

/

HN

NH O

OO,

10 To a solution of the ethyl ester (34 mg, 0.069 mmol) in tetrahydrofuran (0.3
mL) was added lithium hydroxide in water(1M, 280 uL, 4 equiv) and the mixture
was stirred at room temperature for 17 h. The solution was dried under a stream of
nitrogen. To the residue was added 0.2 mL tettrahydrofuran and 0.2 mL anhydrous
benzene and the suspension was blown dry again with a stream of nitrogen. LC/MS:

15  tg =0.900 min, 463.30 (MH)".

Example 201

(+)-1-[1,4Bipiperidinyl-1'-yl-2-(1H-indazol-5-ylamino)-4-[4-(2-ox0-1,4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione



HNY Car ONO N WO 03/104236 PCT/ US03/ 16576 -241

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

[ 2- ox0- 1-WD-03/104236 PCT/US03/16576

0Xx0- 2, 3-di hydr o- benzooxazol - 6-yl net hyl ) -2- (4-pyridin-4-yl -pi perazin-1-yl)-e

thyl]- amde 0 HM H Oy 6/0N HNug- JNOO Nom N 5

4-(2-O ((r)-T, 4-di hydro- 2H qui nazol i n- 3-yl ) - pi peri di ne-I-carboxylic acid

[ 2-(r)xo=1-(2-- oxo0-2,

3-di hydr o- benzooxazol - 6- ylneth%

HO 5XC OO10

4- (2- xo-1, 4-di hydr o- 2H qui nazol -yl)-piperidine-I-carboxylic acid
2- (4- methyl - pi perazin-1-yl)-2-% if 250X0-2, 3-di hydro- benzoox

[
azol -6-ylmethyl)-ethyl]- am de O o
WJ\'(/\L
N
S “

i,
RN

To a solution of 2-(1H-indazol-5-ylamino)-4-0x0-4-[4-(2-0x0-1,4-dihydro-2H-

-2-piperidin-1-yl-ethyl] -amide 0O HN~f- \

quinazolin-3-yl)-piperidin-1-yl}-butyric acid ethyl ester (0.069 mmol) in
dimethylformamide (0.5 mL) in a capped drum vial was added piperidinylpiperidine

5 (14.3 mg, 0.076 mmol, 1.1 equiv), DEPBT (22.8 mg, 1.1 equiv) and triethylamine (8
drops, ca. 160 pL). The mixture was stirred at room temperature overnight. The
final product was purified by preparative HPLC to afford the desired product (15 mg,
26% for two steps) as a tan solid. LC/MS: tr = 0.917 min, 613.54 (MH)".

10 Among other compounds envisaged within the present invention and capable
of being made according to the description provided herein or those methods known

to those skilled in the art include the following prophetic examples:

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1-carboxylic acid [2-
15  [1,4Tbipiperidinyl-1'-yl-1-(7-bromo-1H-indazol-5-ylmethyl)-2-oxo-ethyl]-amide

HN—N
\

. U@



<P/ A R A

NAH OONyY VI N HNN XT W 03/104236 PCT/ US03/ 16576 -242

-(2- Oxo0-1, 4-di hydro- 2H qui nazol i n- 3-yl ) - pi peridine-|-carboxylic acid [2- |
, 4" ] bi piwerm3do4rgé -1 ' -yl - 1- (4- et hyl - 2- oxo- 2, 3- di hydr o- berraasaznds76- yl net h
| )-2- oxo-ethyl]-amde O HN~/-- \ H OONy NI / HNN O NOS5
-(2-Oxo-1","4:=ailiydr6-2Fl qu nazolin=f#yl ) =pi peri di nel =cai boxylic " acid
, 4

1)

I

2= [
] bi pi peridinyl-1"-yl-1-(4-chloro-2-o0xo-2, 3-di hydro-benzooxazol - 6-yl neth
-2- 0OXo- eﬂ-r(%q;;oal;'fldéh}(droﬂﬂ-qumazoﬁh—hd@pupeyldmﬁ—1—parboxyhc acid [2-oxo-1-(2-

0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-(4-pyridin-4-yl-piperazin-1-yl)-ethyl]-

ﬁinj@/
S

4-(2-Ox0-14-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-0x0-1-(2-

amide

0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-piperidin-1-yl-ethyl]-amide

o
HN—*{
(o)

10 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic =~ acid  [2-(4-
methyl-piperazin-1-yl)-2-oxo-1-(2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-ethyl]-

(inlf@/
O o

amide

~



N OO CN 10
(2- Oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di ne-1-carboxylic acid
-(4- WO 03/104236 PCT/US03/16576
hyl - 2- oxo- 2, 3- di hydr o- benzooxazol - 6-yl net hyl ) - 2- oxo- 2- pi peri din-1-yl-eth
am de WO 03/104236 PCT/US03/16576 .2443- O HNH OON y NI / H
j NOC

4

[

yl

O

4- (2- Ox0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peridi ne-|-carboxylic acid |
1

2

d

t

]

N
(2

- (4- chl or o- 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3- yl)—piperidine 1-carboxylic acid [2-
(0)'¢

Ny
1
ne
Ny
OS2 30 Y SRR TAR () Dby BiGhs Bl el iataghty! 1 -

OHN 4 H

4-(2- xo-1, 4ngjgm2]oarglldeqw nazol i n- 3-yl) - pi peri di ne-1-car boxyl ic acid [1-
di met hyl car banoyl (4- et hyl - 2- oxo- 2, 3 di hydr o- benzooxazol - 6-yl)-ethyl]-am

i de
Ki“zr”g
O o

5
4-(2-0Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic” = acid ~ [2-
[1,4'Tbipiperidinyl-1'-yl-1-(4-chloro-2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-
oxo-ethyl]-amide
o]
HN% H
cl o OYN
90
H
NTO
o
IS
J
10

4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic ~ acid  [1-(4-
methyl-2-ox0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-oxo-2-piperidin-1-yl-ethyl]-

amide



OHN4H OON y NI/ H N¢NN NOO 10

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

[ 2- (4- chl WD®3/104236 PCT/US03/16576

2- 0X0- 2, 3-di hydr o- benzooxazol - 6-yl ) - 1- di net hyl car banoyl - et hyl ] -am de WO
03/ 104236 PCT/US03/16576 -244- 0 HN\ kg OON y VI NI / H NyN N
001 4-(2-0xo-1,4-dihydro-2H qui nazolin-3-yl)-piperidine-I|-carboxylic

acid [1-(4-
met hyl - 2- oxo- 2, 3- di hydr o- benzooxazol £6-yl nmet hyl ) - 2- oxo- 2- (4-pyridin-4-yl- 5
pi perazin-1-yl)-ethyl]-am de O A\HDZ~- 0 .ygN N H

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(4-chloro-
2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-oxo-2-piperidin-1-yl-ethyl]-amide

(o}
HN’/< H
cl l o

4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid f1-
dimethylcarbamoyl-2-(4-methyl-2-0x0-2,3-dihydro-benzooxazol-6-yl)-ethyl]-amide

(o]
HN . H
(o) N
T2
N
T
SN ©
’ |

4-(2-0Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-(4-chloro-

10

2-0x0-2,3-dihydro-benzooxazol-6-yl)-1-dimethylcarbamoyl-ethyl]-amide



NN rNO O NJ

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

[ 1- (4- chl WD®3/104236 PCT/US03/16576

2- 0x0- 2, 3-di hydr o- benzooxazol - 6-yl met hyl ) - 2- oxo- 2- (4- pyri di n-4-yl - pi perazin
-1=yl)- 10 ethyl]-amde 0 HM H Cd 0 O4N.y N HNN rNOO N WO

03/ 104236 PCT/ US03/ 16576 - 245

4- (2- x0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peridi ne-|-carboxylic acid [2- [
1,4 ] bipiperidinyl-I"-yl-1-(4-ethyl-2=o0xo0-2, 3-di hydro- benzooxazol - 6-yl net hy
| )-2- oxo-ethyl]-amde O HN\ HHNOg Ny NI /4 HNN O NO-~105

4- (2- xo-1, 4-di hydr o- 2H qui naaqQ] A ) - pi pe ijijcarboxylic acid- [2-
N

NN
T

o)
SN o

4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic ~ acid  [1-(4-
methyl-2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-ox0-2-(4-pyridin-4-yl-

<.l o OT\RD
Ki%@r
ﬁN 0

-

5  piperazin-1-yl)-ethyl]-amide

Z

I\
N~

4-(2-0Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(4-chloro-
2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-oxo-2-(4-pyridin-4-yl-piperazin-1yl)-
10  ethyl]-amide

(o]
”N"/< H
1 (o]

Cc



P
4-
1
y

[
1,
th
4-
[
H

4
y
(

"]1bi pi peridinyl-1"-yl-2-0xo0-1-(2-0xo0-2, 3-di hydro-| H benzoi m dazol - 5-yl ne
|)- etwolopaeumBele O HN- \ H~/NHN HNN O N O 10 PCT/US03/16576

2- Oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) -pi peri dine- |-carboxylic acid [2-
,4"] bipiperidinyl-1"-yl- | -(7-methpys2-oxo-2, 3-di hydro-1

enzoi m dazol -5- yl net hyl)-2-oxo-ethyl] -am de WO 03/ 104236

2-

Oxo- 1, #4-(- @ydflofl-ﬂiﬁqu P zplinazol3n-Bty))-pippedinetil resurhoxylic boxyﬂCld: acil& [2

me][ E;/FI) pgrﬂ; i&%é)ﬂ d]lﬁ/;;r?] Hézﬁghmﬁ‘%quo%? d%”%&gjkf:ﬁ/%%gazlo méj_azol

1

b
CT/ US03/ 16576 -246- O HN- H NHON y NI / H NyN O NON
(

4

oxo-ethyl}-amide

A%nlrﬁ
/O\J )

N

5
4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid” [2-
[1,4"bipiperidinyl-1'-yl-2-0x0-1-(2-0x0-2,3-dihydro- 1H-benzoimidazol-5-ylmethyl)-
ethyl]-amide
o
HN""{ H
Y
e
H
NTQ
&)
IS
§
10

4-(2-0xo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1-carboxylic acid [2-
[1,4'Ibipiperidinyl-1'-yl-1-(7-methyl-2-o0x0-2,3-dihydro-1H-benzoimidazol-5-
ylmethyl)-2-oxo-ethyl]-amide

[
5
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N

N

]
t
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]
t

H

Oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di ne-1-carboxylic acid [2-
bi piwermsdo4rgé -1 ' -yl -1 -(7-et hyl - 2- oxo- 2, 3-di hydr o- | H remaAOM@azol -5 10
)-2-o0xo-ethyl]-amde 0O HN~/-\ H NHONN HNy Na DOJNO N

/104236 PCT/ USO03/ 16576 -247 -246-
Oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-1-carboxylic acid [2-

bi pi peridinyl-1"-yl-I-(3-nethyl -2-o0xo0-2, 3-di hydro-| H benzoi m dazol - 5-
hyl )-2-oxo-ethyl] -anide O HM HPN, ONN HN-~r N O NO

hyl

NyN O ON

HN
NH 0o

QNJQ

A
S

4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid
[1,4'Tbipiperidinyl-1'-yl-1-(7-chloro-2-0x0-2,3-dihydro-1H-benzoimidazol-5-
5  ylmethyl)-2-oxo-ethyl]-amide

HN—‘{H o
IS
:TU

Cl

@
@
4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid

[1,4bipiperidinyl-1'-yl-1-(7-ethyl-2-0x0-2,3-dihydro-1H-benzoimidazol-5-
10 ylmethyl)-2-oxo-ethyl]-amide

[2-

[2-

[

[



N 5 4-(2-0xo0-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-|-carboxylic acid
[2- [ 1,4']bipiperidinyl-1"-yl-1-(3,7-dinethyl-2-o0xo0-2,3-di hydro-

| H benzoiwDdaaod23&- yl net hyl ) -2-oxo-ethyl] -amde O HN - pAT/UNOIAY78& | | /

HNr N O NON 10

4- (2- Ox0-1, 4-di hydr o- 2H qui nazol i n- 3-yl »4pi peri di ne-| -carboxylic acid [2- [
1,4 ]bipiperidinyl-1"-yl-1-(7-chloro-3-nethyl-2-o0xo-2, 3-di hydro-| H benzoi m
dazol - 5-yl met hyl)-2-oxo-ethyl]-am de WO 03/ 104236 PCT/ US03/ 16576 -248- 0
HN~/ -\ H d N, ON N HNyN O NO

4-(2- Oxo-1 ro oI|n erldlne rboxyll aci

1, 4' ] bi pi per‘f’gé %‘P 14%3‘}1}’ ﬁg%n@ ES}{%HQIHSS&SC ygﬁchydr% (ﬁ 20| i d

azol -5- 5yl ﬂ%mﬂlbeﬁ%%%ﬁ ITy(BlmétH&ﬁfaoxo 2,3- d1hydro-lH-benzmmldazol-S-
ylmethyl)-2-ox0-ethyl]-amide

0
HN“{
N—

4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4']bipiperidinyl-1'-y1-1-(3,7-dimethyl-2-0x0-2,3-dihydro-1H-benzoimidazol-5-
ylmethyl)-2-oxo-ethyl]-amide

0
HN“{
N—

@
10

4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4'Tbipiperidinyl-1'-yl-1-(7-chloro-3-methyl-2-o0xo-2,3-dihydro-1H-benzoimidazol-
5-ylmethyl)-2-oxo-ethyl]-amide



O HN\H N ONy N HNN J:::~ OO 3-(7-Methyl-IHindazol-5-yl)-2-{

[ 4- (2- oxo0-1, 4-di hydr o- 2H qui nazol i n- 3-yl) -

pi peri di reolosae2bonyl | - am no} - propi oni ¢ aci d i sopropyl esPer/IGoMe57¢IN- HN
C5;NCN~ON OO 10 3-(7-Chloro-IHindazol-5-yl)-2-f

[ 4- (2- ox0- 1, 4-di hydr o- 2H qui nazol i n- 3- yl348-pi peri di ne- 1- car bonyl ] - am no
}-propionic acid isopropyl ester WO 03/104236 PCT/US03/ 16576 -249 G O NH
HN HN 4 NN=-( N-~ O 3-(7-Ethyl-1Hindazol -5-yl)-2-{

[ 4- (2- ox0- 1, 4-di hydr o- 2H qui nazol i n-3-y¥) -
pi peri di ne-1-carbonyl ] -am no}-propiimt acid i soprgpyl ester ONH HN4 HN N

-( NO~ O~ O 5 3-(7-Methyl -ci bi~- 5- yI Pz 2:-§
[ 4- (2- oxo0- 1, 4-di hydr o- 2H qui nazol i yl) - Y\D

4-(2-0Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4Tbipiperidinyl-1'-yl-1-(7-ethyl-3-methyl-2-0x0-2,3-dihydro-1H-benzoimidazol-5-
5  ylmethyl)-2-oxo-ethyl]-amide

0
"‘N"/< H
N—

3-(7-Methyl-1H-indazol-5-y1)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid isopropyl ester

0
HN @ HN _N
N N (0]
GOy
10

3-(7-Chloro-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid isopropyl ester



pi peri di ne- 1-carbonyl]-am no}-propionic acid tert-butyl ester O NH HN4 HN

N ~NCN-~ O 10 3-(7-Chloro-1Hindazol -5-yl)-2-{

[ 4- (2- oxowD,08AdH2B¢/ dr 0- 2H- qui nazol i n- 3-yl ) - PCT/US03/16576

pi peri di ne- 1-carbonyl]-am no}-propionic acid tert-butyl ester O\ / NH

HNM HN - N / P-CNN~OO O __ < 15 3-(7-B4byl - 1Hi ndazol -5-yl)-2-{

[ 4- (2- oxo0- 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) -

pi peri di ne- 1-carbonyl ] -am no}-propionic acid tert- butIyI ester WD 03/104236

PCT/ US03/ 16576 -250 o NH HN-4 HNN / N--( N

3-(7-Chl oro-1Hindazol -5-yl)-2-{ [4-(2-o0xo0-1,4-difydo- 2H qui nazol i n-3-yl ) -

pi peri di ne-1-carbonyl ] -am no}- I%_%& oni c aC| d @ yNHester C O NH HN4
n 2-{

HN1 qgONNNOS 3-(7-Ethyl- da
[ 4- (2-0x0-1, 4-di hydro- 2H-q zoIN 3y 0
pi peri di ne-I-carbonyI]-am opi 0 aC|Qj Q:yc?cﬂ-rexyl ester O NH HN ~ HN

3-(7-Ethyl-1H-indazol-5-yl)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid isopropyl ester

NG ate 050

3-(7-Methyl-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid tert-butyl ester

0 NH
O
N N o}
O

3-(7-Chloro-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

10

piperidine-1-carbonyl]-amino }-propionic acid tert-butyl ester
Cl

o NH
HN HN X\
O e
o

15  3-(7-Ethyl-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid tert-butyl ester



N NNOOO 10 3-(7-Chloro-1Hindazol -5-yl)-2-{
[ 4- (2- oxo0-1, 4-di hydr o- 2H qui nazol i n- 3-yl) -

pi peri di r¥ol3aen2bOnyl | - am no} - propi oni ¢ acid 1-nethyl
C ONH HNV HN- N CP-CN~ OO OON 15 3-(7-Ethyl-1Hindazol

[ 4- (2- 0x0- 1, 4-di hydr o- 2H qui nazol i n- 3- yhke-

pi peri di ne-1-carbonyl]-am no}-propionic acid 1-nethyl-piperidin-
WO 03/ 104236 PCT/ US03/ 16576 -251 0 NH HN N di NCN) O bN
3-(7-Met hyl -1H i ndazol -5-yl)-2-{ [4-(2-0x0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) -

pi peri di ne- 1-car bonyl ] -am no}-propionic acid 1-
HN- -

HNN ~NCN-~ 00O 5 3-( Chloro 1H—|

| - cycl ohexyl

O\ / NH

[ 4- (2-0x0- 1, 4-di hydr o- 2H qui o i n A —~N
pi peri di ne- 1-carbonyl ] -am ni ¢ aﬁd @t{\yl -cycl ohexyl

3-(7-Chloro-1H-indazol-5-yl)-2-{[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid cyclohexyl ester
cl

3O sy

l\\lH
N

5
3-(7-Ethyl-1H-indazol-5-y1)-2-{[4-(2-0x0-1 ,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carbonyl]-amino }-propionic acid cyclohexyl ester
HN {Cg
10

- pi p@cirdisn3/de596 est er
-5-yl)-2-{

4-yl ester

ester

ester

3-(7-Chloro-1H-indazol-5-y1)-2-{[4~(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-piperidin-4-yl ester

15  3-(7-Ethyl-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-piperidin-4-yl ester

O NH

c



HNA HNN N-( N-~ O~/ OO 10 3-(7-Ethyl-1Hindazol -5-yl)-2-{

[ 4- (2- oxo0-1, 4-di hydr o- 2H qui nazol i n- 3-yl) -

pi peri di r#ol3ae2bOnyl | - am no} - propi oni ¢ aci d 1-net hyl - cyclrarasgd/1&sé¢ er O NH
HNA HNN N-( NOO O "10 15 3-(7-Chloro-1Hindazol -5-yl)-2-{

[ 4- (2- ox0- 1, 4-di hydr o- 2H qui nazol i n- 3- yl2s1- pi peri di ne- 1- car bonyl ] -am no
}-propionic acid 4-phenyl -cycl ohexyl ester WO 03/104236 PCT/ US03/ 16576

-252 00 ON~NN N: NHNH HN A 3-(7-Ethyl-1Hindazol-5-yl)-2-{

[ 4- (2- ox0- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) -

pi peri di ne- 1-carbonyl]-am no}-propionic acid 4-p
j-N N~ 3 NH~/ ~NH HNp 03/ 104236 PCT.
Bi ndi ng AssU Ti ssue Cul ture.
a nonol ayer in

| - cycl ohexyl ester ON
8576 -253 CGRP
at 37 Cin 5% CO>2 as

3-(7-Methyl-1H-indazol-5-yl)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-cyclohexyl ester

5
3-(7-Chloro-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-cyclohexyl ester
0 NH
HN C HN _ h
N N o
GSASAIES
10

3-(7-Ethyl-1H-indazol-5-yl)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-cyclohexyl ester

HN

@4 @”‘\% ¥ @

15  3-(7-Chloro-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 4-phenyl-cyclohexyl ester



medi um consisting of MEMwith Earle's salts and L-glutam ne (G bco) 5
suppl enented with 10% fetal bovine serum (G bco). Cell Pellets. The cells
were rinswo osmhees wi t h phosphat e- buf fered sal i ne (155 nmM PRI@SO3/Ba536 nivi
Na2HPO4, 1.1 nM KH2PO4, pH 7.4), and incubated for 5-10 min. at 4 Cin
hypotonic lysis buffer consisting of 10 Tris (pH 7.4) and 5 nM EDTA. 10
The cells were transferred fromplates to pol ypropyl ene tubes (16 x 100 mm
and honogeni zed using a polytron. Honpbgenates were centrifuged at 32,000 x
g for 30 mn. The pellets e resuspended in cold hypotonic |ysis buffer
with 0.1% nanmalian protey nhi bi tor cocktail (Signma) and assayed for
protein concentration. The SK-N MC honbgenate was then aliquoted and
stored at -80 C until needed. Radi ol i gand Bi ndi ng Assay. The conpounds
of invention were solubilized ried through s al dilutions using
100% DMSO. Aliquots fromthe comp S ° di 1At mere further
diluted 25 fold into assay bhuffer©O £0 '%ijl??”pki , 5 mv Mgd 2,

0. 005% Triton X-100) and trans , Nhto 96 well 20 assay
plates. [1251]-CGRP ( Amer sty "'ences) was d®luted to 60 pMin assay
buffer and a vol une of 50 | s—added to each well. SK-N-MC pellets were
thawed, diluted in assay buffter with fresh 0. 1% manmal i an pr ot ease

i nhibitor cocktail (Sigma), and honpbgeni zed agai n. SK-N-MC honobgenate (5
g/well) was added in a volune of 100 1. The assay plates were then

i ncubat ed at 3.(PERES H-aHRLs18-YNE-{[@r(2idx0- 1h4ld[}gldroQ8Ha}(ﬁnamehﬂ-3S3tl))pped by
addition of excess cold wash buffer (20 nM Tris-Cl 5, 0.1% BSA)

i mredi at el y PigpTidned-wybanyllaminp direpanc a‘gflés@ewlb@fc?qhew]eﬁsgef( What man GF/ B)
previ ously soaked in O. 5%%ii> Non-specific binding was defined with 1 pM
e

bet a- CGRP. Protein bound radi gactivity was determ ned using a ganma or
scintillation counter. The Y30 was defined as the 30 concentration of a
conmpound of invention required

Q di splace 50% of radioligand binding. WO
03/ 104236 PCT/ US03/ 16576 -25
follows: A< 10nM 10nM< B:5 1T

/ the table below, resylts are denoted as
nM o bOOn <10 01000nM
N/

|
HN

(o}



Tabl e 4. CGRP Bi ndi ng, cAMP Function and Ex Vivo Human Cerebral Artery Data
5 Exanpl e # CGRP bi ndi ngs cAMP Function Cerebral Artery3 1C50 (nM 1C50
(nM ECS0WOrspto23C 2 AAA 3 BBB 4BB* 5 AA* 6 RCANURLIEBIE

* 9BB*

iocB* 11BB* 12BC* 13 C* * 14 D* * 15 CC*

8§ CC
16

AAA 17 AAA 18 ABA 19 AAA 20283A A 21 AAA 22 AA23 AAA

24 BB *

10

15

20

25

30

25 A A A WD 03/104236 PCT/US03/ 16576 -255

CGRP Binding Assay

Tissue Culture. SK-N-MC cells were grown at 37 °C in 5% CO, as a monolayer in
medium consisting of MEM with Earle’s salts and L-glutamine (Gibco)

supplemented with 10% fetal bovine serum (Gibco).

Cell Pellets. The cells were rinsed twice with phosphate-buffered saline (155 mM
NaCl, 3.3 mM Na,HPOy,, 1.1 mM KH,PO4, 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 fronﬁ the compound
serial dilutions were further diluted 25 fold into assay buffer (SQ mM Tris-Cl pH 7.5,
5 mM MgCl,, 0.005% Triton X-100) and transferred (volume 50 ul) into 96 well
assay plates. [1251]—CGRP (Amersham Biosciences) was diluted to 60 pM in assay
buffer and a volume of 50 ul was added to each well. SK-N-MC pellets were
thawed, diluted in assay buffer with fresh 0.1% mammalian protease inhibitor
cocktail (Sigma), and homogenized again. SK-N-MC homogenate (5 ug/well) was
added in a volume of 100 ul. The assay plates were then incubated at room
temperature for two hours. Assays were stopped by addition of excess cold wash
buffer (20 mM Tris-Cl pH 7.5, 0.1% BSA) immediately followed by filtration over
glass fiber filters (Whatman GF/B) previously soaked in 0. 5% PEIL. Non-specific
binding was defined with 1 UM beta-CGRP. Protein bound radioactivity was
determined using a gamma or scintillation counter. The ICsq was defined as the
concentration of a compound of invention required to displace 50% of radioligand

binding.



Exanpl e bi ndi ngs cAMP Function Cerebral Artery3 # IC50 (nM 1C50 (nM EC50
(nMy 26BB* 27BC* 28C** 29A** 30B31AA* 32C** 33C
* * 34 AWA0S/1085% B B 36 BB 37 AB383 BB* 39 CC* 20a/u80367640b B *
40c D* * 40d C* 40e D* 40f D* * 409 D* * 40h D* * 40i B * 40 D *
40k D* 41a B * * 41b A* * 41c A 41d.B4*

In the table below, results are denoted as follows: A < 10nM; 10nM < B < 100 nM;
100 nM < C <1000 nM; D > 1000 nM.

Table 4. CGRP Binding, cAMP Function and Ex Vivo Human Cerebral Artery Data

5
Example # C(;(liP binding' cAMP Function® Cerebral Artery’
so (nM) ICso (nM) ECso (nM)

1 C * *
2 A A A
3 B B B
4 B B *
5 A A *
= A A T g .
7 C C *
8 C C *
9 B B *
10 C B *

11 B B *

12 B C *
13 C * *
14 D * *
15 C C *
16 A A A
17 A A A
18 A B A
19 A A A
20 A A A
21 A A A
22 A A *
23 A A A
24 B B *
25 A A A




WO 03/104236 PCT/ US03/ 16576 -256 Exanpl e bindings cAMP Function2 Cerebral
Artery3 # 1C50 (nM 1C50 (nM EC50 (nM 41e A* * 41f B* * 42 C* *

43 A A AWOD3@42365 A * * 46 BB * 47 AAA 48 D* * 29TASHD1A76 51 D *
*52D** 53 D** 54BCA 55C** 66 AA* 57C** 58D* * 59
c** 60C** 61 CC* 62BB* 6326564B*B 65ABB 66 C* *

67 B CB

Example # CCITEP binding' cAMP Function” Cerebral Artery”
5o (M) ICso (nM) ECso (nM)
26 B B -
27 B C -
28 C * -
29 A * =
30 B * =
31 A A 2
32 C ¥ ¥
33 C * =
34 A A *
35 B B *
36 B B *
37 A B *
38 B B ®
39 C C *
40a A A =
40b B ¥ -
40c D ¥ =
40d C o "
40e D ¥ m
40f D * =
40g D * ¥
40h D ¥ m
401 B * ¥
40j D 5 *
40k D ¥ -
41a B = 7
41b A ” =
41c A ¥ -
41d B * =




68 A A A WD 03/104236 PCT/US03/ 16576 -257 Exanpl e bi ndi ngs cAMP Function
Cerebral Artery3 # 1C50 (nM 1C50 (nM ECS0 (nM 69 AAA 70 AAA 71 A
AA 72 AA0A104236 B B 74 AAA 75 AB* 76 BB A 77 B BCTIISH3/#/6576 79 B C
go c** 81BC* 82BC* 83BC* 84BB8 C* 86 CBC 87 BB*
88 CB* 89 CB* 90B** 91 C* * &BC* 93 C** 94 CC*

CGRP binding1 cAMP Function® Cerebral Artery’
Bxample# | 15 M) ICso (M) ECsp (nM)
41e A * *
a1f B B =
42 C * *
43 A A A
44 C * *
45 A * *
46 B B *
47 A A A
48 D * *
49 A * *
50 A * T
51 D * *
52 D * g
53 D * *
54 B C A
55 C * *
56 A A *
57 C * *
58 D * *
59 C * *
60 C * *
61 C C *
62 B B *
63 C C *
64 B * B
65 A B B
66 C * *
67 B C B
68 A A A




95 C* * 96 D* * 97 D* * WD 03/104236 PCT/US03/ 16576 -258 Exanple #
CGRP bi ndi ngs cAMP Function2 , Cerebral Artery3 1C50 (nM 1GC50 (nM ECS0
(nM 98 WOo%3nm04239 DD * 100 C* * 101 D * 102 C * * 108TWSH3/1657404 C *
* 105 C* * 106 C* * 107 C* * 108 C* 109 C* * 110 C* * 111 C* *
112 C* * 113 C* * 114 C* * 115 Chs3l6 C* * 117 C* 118 C* * 119
c** 120C* * 121 C* *

CGRP binding’ cAMP Function® Cerebral Artery’
Example# | 1c5 @) ICso (M) ECso (M)

69 A A
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
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*
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122 C* * 123 B* * 124 C* * 125 C* * 126 C* * WD 03/104236

PCT/ US03/ 16576 -259 Exanple # CGRP bi ndi ngs cAMP Function Cerebral Artery3
| G50 (nMwWDb@3Q04284) EC50 (nM 127 C 128 C * * 129 C * * PCITAG0L16576 131 C
* 132 Cc* * 133 C* * 134 C* 135 C* * 136 C* * 137 C* * 138 C* *

139 C140 B* * 141 C* * 142 C* * 143 C* * 144 C* * 145 C* * 146
B* * 147 C* * 148 B * *

Example # C(‘;TEP binding' | cAMP Function®, | Cerebral Artery’
so (nM) ICsp (nM) ECso (nM)
98 D * ™
99 D D =
100 C * *
101 D o *
102 C * =
103 C * *
104 C ¥ =
105 C o *
106 C * =
107 C * =
108 C * m
109 C * =
110 C * =
111 C * %
112 C ¥ o
113 C * *
114 C * -
115 C * *
116 C * =
117 C * *
118 C * =
119 C * =
120 v C ~ =
121 C ¥ =
122 C ¥ =
123 B ¥ =
124 C * =
125 C * *
126 C #* *




149 B* * 150 B* * 151 C* * 152 C* * 153 C* * 154 C* * 155 C* *
WO 03/104236 PCT/ US03/ 16576 -260 Exanpl e bi ndi ngs cAMP Function Cerebral
Artery3 woloGBm2660M |1C50 (nM ECS0 (nM 156 C * 157 C * PCT/URBB1437¢ * 159
B** 160C=* * 161 B* * 162 C* * 163 C164 C* * 165 C* * 166 C*
* ler C* * 168 C* * 169 C* * 170-259- * 171 B* * 172 B* * 173 C
174 C* * 175 C * *

Example # CCITEP binding' cAMP Function” Cerebral Artery’
s0 (nM) ICs¢ (nM) ECs (nM)
127 C * *
128 C ¥ =
129 C * *
130 C # *
131 C ¥ =
132 C * *
133 C * *
134 C * *
135 c * =
136 C ® %
137 C * = T
138 C # *
139 C ¥ =
140 B * =
141 C ¥ =
142 C ™ =
143 C * ¥
144 C ™ m
145 C o =
146 B * =
147 C ¥ =
148 B ¥ =
149 B * ¥
150 B = =
151 C w =
152 C ® *
153 C ™ ™
154 C * m
155 C * =




76 B* * 177 B* * 178 B17/9 C* * 180 C* * 181 C* * 182 C* * 183
C* * 184 B * * WD 03/104236 PCT/ US03/ 16576 -261 CCRP bi ndi ngs cAWP
Funct i on WeroahoaBe Artery3 Exanple # 1C50 (nM 1C50 (nM EBCIWSEsMs576 185 C *
186 C* * 187 C* * 188 C* * 189 C* * 190 C* * 191 C* * 192 C* *
193 B 194 C* 195 C 196 B * * 197 C *9%0-198 C* * 199 B * * 200 B * *
200 C* * Cyclic AW Assay

CGRP binding' cAMP Function® Cerebral Artery’
Example # ICsy (nM) ICso (uM) ECsp (M)
156 C * *
157 C * o
158 B * *
159 B * *
160 C * *
161 B * *
162 C * o
163 C * *
164 C * 2
165 C 2 *
166 C * *
167 C * *
168 C * *
169 C * 2
170 C * 2
171 B * 2
172 B * 2
173 C * *
174 C * ¥
175 C * *
176 B * ¢
177 B e *
178 B * *
179 C * *
180 C * *
181 C * *
182 C * *
183 C * *
184 B * *
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Cyclic AMP Assay
Functional Antagonism. Antagonism of the compounds of invention was determined

by measuring the formation of cyclic AMP (adenosine 3'5'-cyclic monophosphate) in

SK-N-MC cells that endogenously express the human CGRP receptor. CGRP

receptor complex is coupled with Gs protein and CGRP binding to this complex leads

to the cyclic AMP production via Gs - dependent activation of an adenylate cyclase

(Juaneda C et al.,

TiPS, 2000; 21:432-438; incorporated by reference herein).

Consequently, CGRP receptor antagonists inhibit CGRP — induced cyclic AMP

10

formation in SK-N-MC cells (Doods H et al., Br J Pharmacol,2000; 129(3):420-423)

; incorporated by reference herein). For cyclic AMP measurements SK-N-MC cells

were incubated with 0.3 nM CGRP alone or in the presence of various concentrations

of the compounds of invention for 30 min at room temperature. Compounds of



Example # Kb(nM slope 2 0.16 0.94 3 55 0.96 53 0.92 6 0.36 0.93 16
1.3 17 1.1 0.92 18 1 0.8 21 0.018 0.89 43 0.018 1.2 45 1.4 47 0.1

0. 93 WO 0301042286 PCT/ US03/ 16576 -263 Exanmple # Kb(nM slpepaisos®soe 016 1
70 0.71 71 2 0.87 See Figure 1. Schild Analysis. Ex Vivo Human Cer ebr al
Artery Assay 5 Rationale and Overview J3g2provided direct evidence of the
ability for novel conpounds to reverse CGRP-induced dilation in human
cerebral vessels, an ex vivo assay was designed. Briefly, isolated vessel
rings were rinumtied vene pretihsmaeedo\aiﬂmsmﬁév{@ oells §ml 1S mimutes pefore thetaddidtiond wi t h

t hl d f dI d h h
"ol axat | on i e S e opeScabaen oS st b 00 RaspiR: et or

ant agoni st s 41%%94@9& ﬁﬂeh% r@ﬂekém heranss CIRARMAIE §/as éumtbmSﬁ;grmé es of
human arteries weré obtail ned rom vendors  (ABS Inc. or NDRI). vessel s

wer e t r anspdysiectagentiand-its sbucaHERPES Was ﬁ@qzrrm(l@bhpwsimlnmumﬁssmwsm&d 130,
KC14, KH2P 2.1.8, 15 ES 10,
EDTA 0. Q%s,)o.llR’_%fbiﬁ? TRV S Bpe S tip e ny o LRSI B D bt 1 o1
(conposi ti ondsy viMes WRfd caldiBatdd udifd Fxdsl kN Ested compounds of invention were
determined to be antagonists as they exhibited a dose — dependent inhibition of the

CGRP - induced cyclic AMP production. See Table 3 for summary of results.

10  Schild Analysis. Schild analysis can be used to characterize the nature of antagonism
of the compounds of invention. The dose response of CGRP stimulated cAMP
production was generated either with CGRP alone, or in the presence of various
concentrations of compounds of invention. The antagonist dose is plotted as X
against the dose ratio (defined as IC50 of agonist with the presence of the compounds

15  divided by the IC50 of the agonist alone) minus 1 as Y. Linear regression was then
performed with both X and Y axis log-transformed. A slope that does not differ
significantly from unity (1) indicates competitive antagonism. K, is the dissociation

constant of the antagonist.

20  Table 5. Schild Analysis

Example # | Kp(nM)| slope
2 0.16 0.94
3 55 0.96
5 3 0.92
6 0.36 0.93
16 1.3
17 1.1 0.92
18 1 0.8
21 0.018 0.89
43 0.018 1.2
45 1.4
47 0.1 0.93




1.2, MpSHA 1.2, CaCl2 1.8, ducose 10.1, NaHCO3 25) saturated wi th carbogen
(5% @02 and 95 % oxygen). 20 Isolated Tissue Baths. The vessels were

cl eaned oWooenmeaedéi ve tissues and cut into cylindrical segmaso¥16ie 4- 5nm
in length. The vessels were then nounted in tissue baths between two

stai nl ess steel hooks; one of which is figeed and the other of which was
connected to a force displacenent transducer. The vessel tension was
continuously recorded using a _data acquisiti on system (Power | ab,

ADl nstrunents, 25 Mountain Vie #Q0 Eﬁ,-plt) ed Jighd he transducer. The

ti ssue baths containing Krebs| buf nted vegsels were tenperature
(37 © and pH (7.4) controlled w&h co@t(]lﬁu )us bubblji ng of carbogen. The
artery segnents were all owed te—eguitpbrate aboyt 30-45 minutes until
a stable resting tone was achjevel. Prjor to 87$sscly, WO 03/ 104236

PCT/ US03/ 16576 -264 vessels yereyprined §¢o 1d| pigened) with 100 nM KO and
subsequently washed. The vessels werel pre-contracted with 10 nM KO and
fully dilated vvith 1 nM hCGRP. Concentration-response curves to
CGRP-recepto ta erformed by the cumulative addition of
drugs in hal Pe§ B ?anté hlw\,&lﬁ?}’ ‘dil ated vessels. At each 5 concentration,
the effects of the drugs were expressed as % reversal of CGRP- induced

rel axation in each vessel. The actual assay and data anal ysis were
performed for each vessel Iﬁ]’g:¥""°dﬁﬁ! LY cefdbid |Aﬁger%9(gs%gncentrati on-response
data to a four paraneter - ar regression

anal ysi s, 5t oRafbrdl@tLed U‘\‘re;vE@BOTo palvided disdctsavideacy obthe abginy fax nogelpr ovi ded in

Tabl e 3. 10 Non-Term nal Method fo Aig‘ﬁfésm In Vivo Efficacy of Small
Mol ecul e CG?PQmP@H@ﬁF%FeVSWF%?éQ Cf “@BFW’ ! VEISHEANT ¥R ebr al

artery dilat h§§9¥ W&le‘éﬁgnéay BAE, iQ1hiBd gé‘§§€1 ﬁr?és%@&gmdﬁﬁﬁh'lﬁiﬁ tﬁ%P ih has been

proposed as a tfeatnen m gtral ne headache, however, novel small
mol ecul e CGRRhercepsedy wmtmwm%&%ﬂbpahwmsbb@d@&@bk@nd fullydilftedr ences

ith | ativel. tiyit dent | t al. J .Biol 002
L S 358 By SRS ) 65 g h EES A
Non- hummao - DEdeBpiop inthgorlsts (RIS BEils ARwohe only animal s known to have

Tissue Samples. Autopsy samples of human arteries were obtained from vendors
| (ABS Inc. or NDRI). All vessels were transported on ice-cold HEPES buffer
(composition in mM: NaCl 130, KC1 4, KH2PO4 1.2, MgSO4 1.2, CaCl2 1.3,
15  Glucose 6, NaHCO3 4, HEPES 10, EDTA 0.025). Upon receipt, the vessels were
placed in cold Kreb’s buffer (composition in mM: NaCl 118.4, KCI 4.7, KH2PO4
1.2, MgS04 1.2, CaCl2 1.8, Glucose 10.1, NaHCO3 25) saturated with carbogen (5%
CO2 and 95 % oxygen).

20  Isolated Tissue Baths. The vessels were cleaned of connective tissues and cut into
cylindrical segments of 4-5mm in length. The vessels were then mounted in tissue
baths between two stainless steel hooks; one of which is fixed and the other of which
was connected to a force displacement transducer. The vessel tension was
continuously recorded using a data acquisition system (Powerlab, ADInstruments,

25 Mountain View, CA) connected to the transducer. The tissue baths containing Krebs
buffer and mounted vessels were temperature (37 °C) and pH (7.4) controlled with
continuous bubbling of carbogen. The artery segments were allowed to equilibrate for

about 30-45 minutes until a stable resting tone was achieved. Prior to the assay,



receptor pharmacol ogy conferred by the presence of the specific amno acid
residue 20 (Trp74) in their RAMPI sequence which is responsible for the
phenot ypewofo3tie3é hunan receptor (Mallee et al. J Biol Cheera®0216576
277:14294). Since current mgraine nodels primarily use rats (Escott et
al. Brain Res 1995 669:93; WIIlianmson eiggal. Cephal al gia 1997 17:525), or
are invasive, termnal procedures in prinmates (Doods et al. Br J Pharnacol
2000 129:420), a novel non-invasive, survival nodel in non 25 hunman

pri mat es f orvdsselyvivere mﬁﬁéd:@oydiass@éswitlmOOahlVImPam(ba@@@@enﬁYlm@mdi the as in

Lrgonnal ks weromeraarasd b SR aRCh gt e e R o0y
and facial btgednirhfiitespRbusies &) ce@%@%ptommg@ﬁisfsaw@rpeﬂI)meedddyrtﬁst

rel ati onship between facial blood flow and cerebral artery dilation
conduct ed i ncmmelatmmdamnrmﬂ dsugm hnlftlommmn fady ditsedyessels. Aeeh e
|n|t|at| studies . in mates | as BasgRpment of
faci al odcqrﬂcﬁ’g\tfwg gﬁg{;‘[ %%‘?}reeﬁpliegeedrggt%gegelgasurrogate for

cer ebr al ar t gldicedl eRkhtgdh 1hﬁ:a&l€f/éﬁséla’[‘h§5dﬂﬁhl%§sa§1fhﬁ& daasnlyeld wees perfuetelr al
artery WO 03/104236 PCT/US03/ 16576 -265 dianeter and changes in facial

bl ood” f 1 ow i forenth wasal individuilly, (dténs the gemeeniration-yespanse Yalaitdaf?sn of Faci al
Bl ood Fl ow a f ¢ I t n both
measur es, érpar a{)?ﬂ)aésﬁlgrﬁglgcsu(eggb P g llnﬁ"é[t g%o/fsgmll %Z{I%S EgtﬁﬁaeB%l%% ded by

t he pepti de edltig A biwhmasyGHRE s 37 provided tin TaHsie3rret hod of i.v.

i nduced changes in facial blood flow was validated as a recovery m)del in
i sof luralfe anest heti zed rats using haCGRP(8-37). The survival nethod was
then establ i Sheg, +8miRANIEOHER PRI Ao BFGORG oF sﬁﬂgrmsleéhy @GRP-
characteri zi n activity was corrpl et ed {see Figure 3.

Dose- Response for h(xCGRP i N NecephTPmLn e Doppl er Faci al Bl ood

Flow). Pepti d 1t ts 10 d
Lo vai i date DHEVHon OHKRE Fr el g u?%rdebaft‘f?iﬂgﬁiﬁs%ﬁs%‘esf%?sﬁe ol ecul e
ant agoni st s g&pifaa GCBR(FG hay Beeﬂ%@%d@@@@@ﬂﬁ@éthﬁént fobinptagR Heallach&HsRrever,

stinmulated increases in primate facial blood flow (see Figure 4.
| nhi bi t i3 onnefel mmqlmlcc@GR@a@w@é@r ntpgRpiststava shewn saeces s Bl ood

Fl ow), witho alter .00
Ant a)goni st oﬁltfﬁﬁﬁl??c?ﬁj@ﬁ ?ti?mn%f a%agltﬁgl %ﬁ%}stg r g];] & %8155 I%Irglg% i Z@Qf
ant agoni st s 2y 479y edaach gHRPmofely EathsieRGneasE $n Vivo efficacy. Non-human

primates (e.g., marmosets) are the only animals known to have human-like CGRP

receptor pharmacology conferred by the presence of the specific amino acid residue

20  (Trp74) in their RAMPI sequence which is responsible for the phenotype of the
human receptor (Mallee et al. J Biol Chem 2002 277:14294). Since current migraine
models primarily use rats (Escott et al. Brain Res 1995 669:93; Williamson et al.
Cephalalgia 1997 17:525), or are invasive, terminal procedures in primates (Doods et
al. Br J Pharmacol 2000 129:420), a novel non-invasive, survival model in non-

25  human primates for in vivo efficacy assessment of CGRP-receptor antagonists as in
the present invention is a significant contribution. While it is known that trigeminal
activation increases both cerebral (Goadsby & Edvinsson, 1993) and facial blood
flow (Doods et al., 2000), demonstration of a direct relationship between facial blood
flow and cerebral artery dilation conducted in the same animals was not known.

30  Therefore, before initiating studies in non-human primates, laser Doppler
measurement of facial blood flow was directly validated in the rat as a surrogate for

cerebral artery dilation in terminal studies that measured both cerebral artery



facial blood flow (not shown). This survival nodel provides a novel,
non-invasi ve recovery procedure for evaluating prophylactic and abortive
ef fects oWO@GRM236 ecept or ant agoni sts in non-human pri mat @€T/UM3/16576
transgenic aninmals with humani zed RAMP1l (Trp74) which have simlar CGRP
receptor pharmacol ogy, as a surrogate 28¢smrker for activity in cerebral
vessel dianeter. Animals. Adult male and femal e conmon marnosets
(Call'ithrix jacchus) purchased from Harlan and wei ghing 350-550 g served
as subj ect s.dighéter amderhanges in daviad dpboroluibiw inethp sewe anignakniyed Figavd hgDTegs 74 or

transgenic l.s wrh. hu i zed, RAMP1 hawi n rp, 74.can al be
enpl o;g/ed i nr{?ﬁﬁﬁﬁ? \é\%ﬁacc‘é@f)? W ﬁ‘%‘f%?@ﬁ%é?’ﬁg@ﬁ%%@ a‘g%%llnstﬁe

Prepar at i on.R A WBoth AleSsudre 86MFArhBIe thddvaskSRtleundited byARaC@RFOMmd n an
i nduction chanber (4-5% rapid induction, maintained wth 1-2.5% 30

Sol onon et dilogked 990 pemtids htagonist XGaRAal Nel ety theahithed phigy. & @it ant

S0PPLY o, SR 50 800 AR PR R Bk B o
mai nt ai ned eéﬁetiz%d%atg:ugl}i%Wﬂgﬁa%GTﬁ)@rW%é&%a@vasT%@s&hﬁ%@ﬂt on

an automated tenperature controlled surface wwth rectal probe. A small
area of fur roagpmeen prim&ecandsqdzsea}spossa sndyacirdotainingiev. (PFGRD aétiviydeas of

the f b | i cati on of depi | at d/ havi ng. Suygi cal
Che"race by SHOLLERL o o g den aLory e andler o o, S giee
any accessl %gpé)\f&' HhcfaP Bl%&?l?wggjghg%% ér[d\?mstn![lﬂf—‘mgfecﬁﬁ%GﬁP- RN BBEhists

CGRP-r ecept or ‘@goni st and, drawal of blood sanples (nmax 2.5
m, 10%10f orwdt osell ipaslidata itheondnalgrmardpriroats nextle]l. Xnekrgsinent witbsmatli on of 5%

dextrose is admnistered i.v, in order to intain .hlood su evel s.
Anest hesi a dBPIERUIP ant38PRIEES PEANY R%ég-ga} é%ﬁ%’%@nﬁ}f aggfaﬂieg‘ lé’ngi{ﬁ'}iéart rate
usi ng a non-j: I U £ LR Bk ibi imvel y. 10
Guanet hi di ne BTG o e phinFR PR BB R o o R e may
be given t dndt@diClangesinédNgeHkmih Pximate Fatil dlodyl Blow)f Wishwws ebering blhod

| meor por ai By VIR BREE hEREF! CORPAKERGE) B NB HdoR BRI <IOBH { or ol
by att aghi nopassrhf pARRSINES bPRREZRARIISS revEk@NCORILA LS d iherebRs iRl  ski n.
* facial blood flow (not shown). This survival model provides a novel, non-invasive
recovery procedure for evaluating prophylactic and abortive effects of CGRP-
receptor antagonists in non-human primates, or in transgenic animals with humanized
RAMP1 (Trp74) which have similar CGRP receptor pharmacology, as a surrogate

20  marker for activity in cerebral vessel diameter.

Animals. Adult male and female common marmosets (Callithrix jacchus) purchased
from Harlan and weighing 350-550 g served as subjects. Other mammals
endogenously expressing RAMP1 having Trp 74 or transgenic mammals with

25  humanized RAMP1 having Trp 74 can also be employed in the method described

herein.

Anesthesia & Surgical Preparation. Animals are anesthetized by isoflurane

inhalation in an induction chamber (4-5% rapid induction, maintained with 1-2.5%;
30 Solomon et al., 1999). Anesthesia is maintained by delivering a constant supply of

air:oxygen (50:50) and isoflurane via face mask, or by intubation and ventilation

(with blood gas monitoring). Body temperature is maintained at 38 + 0.5 °C by



15 Conzpound Adm ni stration Test conpounds nmay be adm nistered i.v. (0.01-5
m/kg), i.m (0.01-0.5 m/kg), s.c. (0.01-5 m/kg) or p.o. (0.1-10 m/kqQ)
(Di ehl etwal03/102801; incorporated by reference herein). EGGRRSOBUSHE OF
agoni sts may be delivered i.v. (0.01-5 m/kg), W (10-100 I/site) or s.c.
(10-100 I/site). 20 Laser Doppler Flowmgsy A control increase in facial

bl ood flow is induced by admnistration of a vasodilator, such as CGRP
(0.05-100 g/kg i.v.) or 2-20 pnol/site i.d) or adrenonedullin (ADM 0.05-5
my/ kg i.v. opladkfreh00On pmotitogiates temgerpture Fenstolled mpdagedvith regtah peabe. Assmall

dministered eit bef - f

Ubsequent R OE AREATG oy e GHAED  FnoRagines ab R AR e oL IRETRG | ne

ability to a@%ﬁ?ﬁi&r&&m&?ﬁﬁtb@cr@émtahﬁfoﬁElﬂiﬂﬂdgc. SigkicangeasBlrodihppaassure is
e

monitored continuously to ensure adequate depth of anesthesia, and
anest heti ¢ iprepatpdiwitbdetadinepeit-wilineds plered inepglascaspihle veit 5 they e- t r eat nent

val ues. ring .collection of |ase Iagg(%fr . t a,..Le0of | urane may
be reducgtj t s ?%9117%&6%{5‘:0 PV oue" e "er%{e go\éﬁégéfli%ﬁ aglg @nse%%gi es in

mar noset s f opfiddratal of S einidss Wane25anlsil0%yY forttdood gafrhoritmniagaadcent rat i on
(Sol omon, 1999; incorporated by reference herein). To WO 03/104236 .
PCT/ US03/ 16578itent 2wtysie oy suiipreoinifrisierireye igpdmipisergd by, intoreerde PRIRAIBE ¢ est

compound on ¥ sﬁgég %%13?‘%%3&&&%%@1&8%%?&1 Bm%ﬁﬁgg bldod prEuienaepeat ed

up to 6 tinmes In e session. ecovery Arni e returned to the
transport calgariwhicaBings pireibeasienaran &uff sredand npuienixinttes despectivebe t o

keep the animals warmuntil fully awake and. |.at. . _Ani nal b

tested afai nGH?Tteéthl?_@ P2 §<gr1é’s’¥s,up ﬁ’a‘eﬂtﬁa “B@%%}‘% %%B‘éegilfegacfpgy getay% i’4

day interval ’V%&%&Qil&%&@ﬁglzﬂ@ﬂ@?ﬁ{ Faﬁapﬁloé@ﬁo%rkiel\ﬁfﬁ{ggh afdd@fhulddontul I R
|

Morton D, PfTster R mpianina Y, Smth D, | JM 10 van de
Vor st enbos c hin@uced chongespn atod dvw(Hsdett eicalt, hB9% dadonperatedbiygrfersmee hersimnces

and renoval . bl ood, jncluding routes .and vol unes | Tox 2001
Jan- Feb: 21( ‘?f"‘i@P’g'%f bIS5E oS mhelyioR ?C%ngﬁﬁe%,aa’ﬁﬁg‘;z%e@s&? po%ﬁeﬁudolf K,
Engel W  Ebgsk9kdbellb tihRefpgahogi cal profile of Bl BNAO96BS, the first

sel ective small = nol ecul e CGRP-receptor antagonist. Br J Pharnacol. 2000

Feb; 129(8) : 420- 3;

Compound Administration Test compounds may be administered i.v. (0.01-5 ml/kg),
im. (0.01-0.5 ml/kg), s.c. (0.01-5 ml/kg) or p.o. (0.1-10 ml/kg) (Diehl et al., 2001;
incorporated by reference herein). CGRP-receptor agonists may be delivered i.v.
(0.01-5 ml/kg), i.d. (10-100 pl/site) or s.c. (10-100 pl/site).

20
Laser Doppler Flowmetry A control increase in facial blood flow is induced by
administration of a vasodilator, such as CGRP (0.05-100 pg/kg i.v.) or 2-20
pmol/site i.d) or adrenomedullin (ADM, 0.05-5 mg/kg i.v. or 10-100 pmol/site i.d.).
Test compound or vehicle is administered either before (pre-treatment) or after (post-

25  treatment) subsequent repeat administration of the vasodilating agent, providing the
ability to assess prophylactic or therapeutic actions. Blood pressure is monitored
continuously to ensure adequate depth of anesthesia, and anesthetic is adjusted to
maintain stable levels that match pre-treatment values. During collection of laser
Doppler flowmetry data, isoflurane may be reduced to 0.25-0.75% as previous

30 electrophysiologic studies in marmosets found that recordings were sensitive to

isoflurane concentration (Solomon, 1999; incorporated by reference herein). To



15 Edvinsson L. Calcitonin gene-rel ated peptide (CGRP) and the

pat hophysi ol ogy of headache: therapeutic inplications. CNS Drugs 2001;

15(10) : 748033/10888€0tt KJ, Beattie DT, Connor HE, Brain SPCTNrSogjessimal
ganglion stinmulation increases facial skin blood flowin the rat: a major
role for calcitonin gene-rel ated peptideg7Brain Res. 1995 Jan 9;
669(1):93-9; Goadsby PJ, Edvinsson L. The trigem novascul ar 20 system and
m grai ne: studies characterizing cerebrovascul ar and neuropepti de changes
seen i n hunmanducankke mahber ofianinddsinsed, the @ectIefigsB 8¢mpoursl &Bi.v. Ivasgmidator-H,

Hader sl ev PA, .Jacopsen V rsen in . QO sen J.. CCGRP may play,
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Sal vatore CA, LeBourdelles B, diver KR, Longm)re J, Kobl an KS, Kane SA.
RAMP1 determ nes 25 the species selectivity of non-peptide CGRP receptor
ant agoni st s.RetoBirp| AGneals areZ@Omeﬁé@tmra[nelpmbcméfduCYofs phaced©op2 Sol omon SG

VWite AJ,. Martin senS|t|V|t I
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J Physi ol . 139%atbFy. 1onimbls il b@ﬂes&ﬁﬁgéaﬁ,aft@fv 141208 26t aﬁ@mabxbelt@feelr ence
herein. 30 Departures from Gher Mgraine Mddels. This invention represents

a novel ni grrapfrﬂéedlm'dbMdmlﬁt@V&]émmm%P@mbPﬁ&Offth%ﬁﬁllgtaher nm grai ne
nodel s. Some of the distinguishing characteristics of the nmethod of the
present invention include: (i) the WO 03/104236 PCT/ US03/ 16576 -268 only
survival nodee DiehD K, #ulleR | Moaoy s PéisteeR; Rébemarhpieniaalyy SmitkdD, Vidal JM,

denonstrate the abortjve ost-treat nent) eff cts of CGRP antagoni sts on
active ilfduced qen\é‘Prét&@é%SCh&ﬁ A 12884 PRCESH g"(‘?kf io)t @ﬂ%%t’gﬁtlaaﬁgﬁ@é t9%n of a
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dilation carried out 1Tn thée same animals; (iv nodel to use
non-i nvasi veFebZ1gi cH- ZB;dDMdsdudialleamdyem@héNn& EDWmtthﬁldwéftI’é,rEngglﬁéenent :

exogonous. ccpsrae Phoieeproac s aie b RNADEER. s Bt R EVEROface by
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onl Yy m gral ne nodel to use isoflurane anesthesia in spont aneousl Yy
br eat hi g anEdmhsson Thealathaingang-whirsricptde (GCRP) indaths pathephygiology of
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Beattie DT, Connor HE, Brain SD. Trigeminal ganglion stimulation increases facial
skin blood flow in the rat: a major role for calcitonin gene-related peptide. Brain
Res. 1995 Jan 9;669(1):93-9; Goadsby PJ, Edvinsson L. The trigeminovascular

20  system and migraine: studies characterizing cerebrovascular and neuropeptide
changes seen in humans and cats. Ann Neurol. 1993 Jan;33(1):48-56; Lassen LH,
Haderslev PA, Jacobsen VB, Iversen HK, Sperling B, Olsen J. CGRP may play a
causative role in migraine. Cephalalgia, 2002, 22, 54-61; Mallee JJ, Salvatore CA,
LeBourdelles B, Oliver KR, Longmore J, Koblan KS, Kane SA. RAMP1 determines

25  the species selectivity of non-peptide CGRP receptor antagonists. J Biol Chem.
2002 Feb 14 [epub ahead of print]; Solomon SG, White AJ, Martin PR. Temporal
contrast sensitivity in the lateral geniculate nucleus of a New World monkey, the
marmoset Callithrix jacchus. J Physiol. 1999 Jun 15;517 ( Pt 3):907-17; all
incorporated by reference herein.

30  Departures from Other Migraine Models. This invention represents a novel migraine
model and is remarkably distinct from other migraine models. Some of the

distinguishing characteristics of the method of the present invention include: (i) the
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Example # 0.01 ng/kg, 0.03 ng/kg, 0.1 nmg/kg, 0.3 ng/kg, 1 ng/kg, iviviv
iviv 2WXXYZ 62Z 16 Y69 Y Z haCGRP Z (8-37) W<_ 25% 25% < X <
50% 50%wOY35042300 Z > 75% 5 See Figure 5. Effect of CGRRTArSVHEYBM St on
Non- Human Prinate Bl ood Pressure. WO 03/104236 PCT/US03/ 16576 -271- Figure
1. Schild Analysis 3 6 .i+ 2 O Q 20 1.2g9ope = 0.94 G J Kb=0.16nM ql0 -9
-8 -7 = Log [Antagonist] (M 0150 10 mab5 O0-11 -10 -9 -8 -7 -6 Log
[CERP] (M 5

In the table below, results are denoted as follows: W < 25%; 25% < X < 50%; 50% <
Y <75%; Z. > 75%.



WD 03/ 104236 PCT/ US03/ 16576 -272 Figure 2. Direct Validation of Facial

Bl ood Flow as Surrogate for Intracranial Artery Dilation in the Rat 160-
140- T 1RO0Gao4LB80 80- - - a 60 \ 20 0 haCCRP + haCCRPCIF ' Bopuyskeg i .v.
haCGRP(8-37) 3 yg/kg i.v. haCGRP(8-37) 0.3 ng/kg i.v. 0.3 ng/kg i.v.
Intravital Mdel Facial Blood Flow 5 WOyfiR/ 104236 PCT/ US03/ 16576 -273
Figure 3. Dose-Response for haCGRP in Non-Human-Prinmate Laser Doppl er

Facial Blood Flow Laser Doppler Facial Blood Flow 140 120- 100- 80- 60-
t 40 Table 6. Inhibition of CGRP-Induced Increase in Laser Doppler Facial Blood Flow

in the Non-Human Primate (e.g., Common Marmoset)

Non-Human Primate (% Inhibition) of CGRP-induced (10 pg/kg,
iv) increase in laser Doppler facial blood flow
Example # |0.01 mg/kg,|0.03 mg/kg,|0.1 mg/kg,| 0.3 mg/kg, | 1 mgkg,
v iv v v v
2 w X X Y Z
6 Z
16 Y
69 Y Z
haCGRP Z
(8-37)
W <25%; 25% < X <50%; 50% <Y <75%; Z > 15%.

5  SeeFigure 5. Effect of CGRP Antagonist on Non-Human Primate Blood Pressure.



20y 01 -(Vehicle "0.3pg/kg D pg/kg D3pg/ kg 010pg/ kg haCGRP WD 03/ 104236
PCT/ US03/ 16576 -274 Figure 4. Inhibitition of CGRP-1nduced Changes in
Non- Hurmrarwbrodfres2e6 Faci al Blood Flow O LL. 0 o C 25 50PCTHISO316500 CGRP
VEH 0.01 0.03 0.1 0.3 1 Exanmple #2 (ng/kg) 5 WD 03/104236 PCT/ US03/ 16576
-275 Figure 5. Effect of CGRP Antagoni st27gn Non- Human Primate Bl ood
Pressure. 90 80 O (D 70 --A- Baseline -+- Vehicle 60 N = -0- 0.01 ng/kg
50

Figure 1. Schild Analysis
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d E 40 zz -f - 0.03 ng/kg 0.1 ng/kg IL E,a 30 -M- 0.3 ng/kg 0 20 C 10
Bas Veh 0.01 0.03 0.1 0.3 1.0 -~~1ng/kg m O + + + + 11 0 20 40 60 80
100 120 MO 03804236 me (mn) 5 WD 03/104236 PCT/ US03/ 16576 pCTARG3/168h@t i S
claimed is: 1. A conpound according to Formula (I) QD/-nmGUNAPD(I)
5 or a pharmaceutical ly acceptable sal t2pz. sol vate thereof wherein Vis
-N(RI)(R2) or OR4; R4 is H Cl1 _6al kyl, Cl_4hal oal kyl or

(Cl_4al kylene)0_1R4' 10 R4' is C3 7cyc|oalky| phenyl adanantyl

qui nucl i dyl ,Figae&biliyertt &fab h ‘ 5 2 ezl

furanyl, dioxol anyl, thienyl t et rah drot%| l, pyrronI pyrrollnyl
pyrrolidinyl, i m dazol yl , |nldazoliﬁ9lr—#%¥8§§%lldlnyI pyrazolyl
pyrazolinyl, pyrazolidinyl, oxazol yl, isoxazolyl, 15 thlazolyl,

i sot hi azol yl , oﬂédﬁazolyl, t hi adi azol ylI , triazolyl, pyranyl, pyridyl,
pyri m di nyl, pyrgglnyl, pyridazinyl, triazinyl, piperidinyl, piperazinyl,
nor phol i no, t onnrphol
120 -

©
100 -
o
O 807 %
£ 60
X 40
20
O = 4 T T
haCGRP + haCGRP +
3ugl/kgiv. haCGRP(8-37) 3 ug/kgiv. haCGRP(8-37)
0.3 mg/kg i.v. 0.3 mg/kg i.v.
Intravital Model Facial Blood Flow



or dioxolanyl; and R4, is optionally substituted with 1 or 2 of the sanme or
different 20 substituents selected fromthe group consisting of hal o,
cyano, ClwoaBky4236 C1_4hal oal kyl , Cl_4al koxy, hydroxy, anmPa®/US03/16576
C3_7cycl oal kyl, C1_3al kyl am no, Cl_ 3dial kyl am no, (Cl1_3al kyl)0_2urei do,
phenyl and benzyl; and 25 R4, optionally3zcontains 1 or 2 carbonyls wherein
the carbon atomof said carbonyl is a nenber of the ring structure of
R4'; WO 03/104236 PCT/US03/16576 -277 RL and R2 are each independently L1
wherei n L1 iBicgfl Rchegt-Responsdfer hgCORP ind¥mi-Eininag-Refmdte Taser acial
C2_6al kenyl , C2_6al kynyl, -Cl1_ 6al kyl ene- am no(C1_3al kyl) 2,

C3_7cycl oal kyl , phenyl, azetidinyl, &a@aﬁﬁﬁﬂg|, t et rahydr of uranyl, furanyl,
di oxol anyl, thienyl, 5 tetrahydrothienyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imdazolyl, imdazolinyl, imdazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
oxadi azol yl, thiadi azol yl, tril-@ﬁﬂréqpib?rgﬁﬂql%lﬁﬁiiﬂﬁ’w pyri m di nyl,

pyrazi nyl, pyridazinyl, 10i-pzy——0—ptpert+ecrrayt—prperazinyl, norpholino,
t hi onor phol i no and diongq1yl; and Rl and R2 are each optjonally and

i ndependently substitute Mth 1 or 2 of the sa =%%7 i ff ¢rent
substituents selecteg f100m the group consi stj . , ¢yano, Cl_ 15

4al kyl , C1_4haloalkylE’C%géilkoxy, hydr oxy, af . 1 7cycloal kyl,
Cl_3al kyl am no, C1_3d@El Kyl gmi no, (Cl_ 3alk i ’/éo, phenyl and
benzyl; Rl and R2 opton&0l4 and i ndependent . 1 of 2 carbonyls
wherein the carbon atgm gf $aid carbonyl i

20 ~
0 -
OVehicle m0.3 pg/kg E11 pg/kg
haCGRP

@3 pg'kg @10 pa/kg



20 nmenber of the heterocycles conprising Rl and R2; wherein L1 is
optionally and i ndependently interrupted from the nitrogen to which it is
attached wo odap429berein L2 is independently Cl_3al kyl ene PeT/US03/16576

Cl _3al kylidene; or RL and R2 together with the nitrogen to which they are
attached form 25 X, wherein X is azetidypyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imdazolinyl, imdazolidinyl, pyrazolinyl, pyrazolidinyl,
azepi nyl, diazepinyl, piperazinyl, piperidinyl, norpholino or

t hi onor phol i no; WD 03/ 104236 PCT/ US03/ 16576 -278 wherein X is optionally

Sl kynyl RSPy T on BACARPSRYR R tr Vo B P BV vy -

phenyl, azetgidbf¥low 5 furanyl, thienyl, pyrronI pyrrolinyl,

pyrrolidinyl, pyrrolidinonyl, inidazolyl inidazolinyl inidazolidinyl,
i m dazol i di nonyl, pyrazolyl, pyrazollnyl pyrazolldlnyl azepi nyl ,
di azepi nyl pyrldyl P,.....d...y., 16 dlnyUIUUCHLIHIuaLUIUHyI, plpcchiny|,

benzi sot hi azol yl or

pi peri di nyl, gorpholino benzofhlazolyl
optionally interrupted withi}Zz,

t hi onor phol i N@; anﬁ < -'n N
|_

\\\\\\

wherein Z 13k §%§§‘, NHO NC(O NH2, -NH, -C1_3al kyl ene-
-C1 3a|ky|ené5<3 Cl BN ~leane- Cl 3al kyl ene-; and optionalifly and
|ndependentlyos§b35rt§§§§

mE g

T

0= 75
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" Example #2°
(mg/kg)



20 with 1 or 2 of the same or
group consisting of d _
- C1_6al kywerAaeurdeo( C1. 3al kyl )2, 25 (Cl_3al kyl )0 _2ur ei do, powarsgs/1&ne

benzyl ;

4al kyl ,

different substituents sel ected

am no, Cl1 3al kyl am no,

het erocycles conprising X and Y; WO 03/104236 PCT/ US03/ 16576

provided that if X is substituted with Y, and if
X and Y optionally share one carbon atom and

i nterrupted with Z,

t oget her for i et Qis
(V) SR3: andogheis Eﬁﬁeéqfffé%b N ey TP AR e 1y

NHC( O) NH( SY) SR3; wherein SY is Cl_3al kyl ene or Cl_3al kylidene and s is O
or 1; Uis CR or?®

3a or P, 3 whgreino;
70 4

60 -
50

Blood Pressure
(mm Hg)

40
30 A
20
10

0

t hen

X and Y are not

, 15 provided that if Qis Q', then Uis CHZ;
R3a i's —/\— Baseline
—e— Vehicle
~f1-0.01 mg/kg
A & ] N —E£+0.03 mg/kg
p —E-0.1 mg/kg
—-0.3 mg/kg
Bas Veh 001 003 01 03 1.0 —-1mg/kg
A . *. 41 *. *. 4 A ‘ ,
0 20 40 60 80 100 120 140 160
Time (min)

fromthe

X and Y optionally and i ndependently contain 1 or 2 carbonyls
wherein the carbon atom of said carbonglys- 30 is a nmenber of the

R3is R



(i) a heterocycle having two fused rings with 5 to 7 20 nenbers in each of
said rings, said heterocycle containing one to five of the sane or

di ff er entwolatier26@t ons sel ected fromthe group consi sti ngPeff/iBe3/Nsand S and
said heterocycle optionally containing 1 or 2 carbonyls wherein the carbon
atom of said carbonyl is a 25 nmenber of2maid fused rings; WO 03/104236
PCT/ US03/ 16576 -280 (ii) a 4 to 6 nenbered heterocycle containing one to
three of the same or different heteroatons selected fromthe group

consi sting oWl isNlaingtdS$s: optionally containing 1 to 2 carbonyls, wherein
the carbon atomof said 5 carbonyl is a nenber of said 4 to 6 nenbered
heterocycle (iii) C3_7cycl oal kyl; (iv) carbazolyl, fluorenyl, phenyl,

- 0- phenyl , d%@hhbg&g&g Q@g@ﬁhﬂ napt hyl; or 10 (v) C1_$al kyl,
C2_7al kenyl C(O) 6 : CHCHB)C(O)ORB -C(OOR3 or

C2_7al kynyl ; and wherein RBa is op onaIIy substituted with 1 to 3 of the

sane or different substituents$ sele f he ¢ consi sting of
_ yl en hen%i
Io

benzyl, phenyl, -0-phe
-C1 3a|ky|ene OC(O) phenyl cyand, ani o ni t _6&l kyl ,

Cl_3nono-bi -tri-hal oal kyl ,}|| Cl1_3nono-bi-N\ri - hal oal ony

(CL_ 3a|ky|)1 2am ne, -CR30, -C(OR3', - R3' - O)R3'", -N(R3") 2,
(O NR3.)2, -N(R3) (O (R3 )2, -N(R3)G(ONR3 )2, 20 N(RB)C(O)ORB
-OC(O)N(%?S -N(R3')SO02R3', -S02N(R3')2 and -S02R3'; R3'is H or

-Cl_6al kyl; ora pharmaceutically acceptable salt or solvate thereof

wherein

V is -N(RH(R?) or OR?;
R*isH, Crealkyl, Cj4haloalkyl or (C1_4alkylene)0_1R4'

10 R* is C3.cycloalkyl, phenyl, adamantyl, quinuclidyl,
azabicyclo[2.2.1]heptyl, azetidinyl, tetrahydrofuranyl, furanyl,
dioxolanyl, thienyl, tetrahydrothienyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imidazolyl, imidazolinyl, imidazolidinyl,
pyrazolyl, pyrazolinyl, pyrazolidinyl, oxazolyl, isoxazolyl,

15 - thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
pyranyl, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
triazinyl, piperidinyl, piperazinyl, morpholino, thiomorpholino

or dioxolanyl; and

R* is optionally substituted with 1 or 2 of the same or different
20 substituents selected from the group consisting of halo,
cyano, Cj.4alkyl, Cy4haloalkyl, C;_salkoxy, hydroxy,
amino, Cs.scycloalkyl, Cy_salkylamino, Cy.
sdialkylamino, (Cy.3alkyl)opureido, phenyl and benzyl;

and

25 R* optionally contains 1 or 2 carbonyls wherein the carbon
atom of said carbonyl is a member of the ring structure

of R4';



provi ded t hat
-C(O)O-Rsll

if RBais, -C(OR3, CHC(OOR3', CH(CH3)C(OOR3 or
then said 25 -C(OR3'", CHC(O0-R3', CH(CH3) C(O O R3' or

-C(O O R3wWoapaoazscubstituted; R 3b is R3a but is not phenypCI/usosiaphe hyl |

2- napht hyl ,
H indol -3-yl,
PCT/ US03/ 16576

1,2,3,4- tetrahydro- | -naphthyl, 1 Hindol-3 -yl, 1-nethyl-1
1 -fornyl-1 Hindol-3 -yla771- (1,1 WO 03/ 104236
- 281 di met hyl et hoxycar bonyl ) - 1Hi ndol - 3-yl, 4-i m dazol yl,

1-net hyl - 4-i m dazolyl, 2-thienyl, 3-thienyl, thiazolyl, 1Hindazol-3-yl,

1- met hyl - | H i ndazol - 3- R' and Béamofabh indepdrdehtly bénrldreihtliiiesel®tad frompyhé di nyl

5 quinolinyl or isoquinolinyl; opti.onally substi ed.in he_ car bo

skel eton with nono-, di- or St4P B%lfti“fgﬁfﬁﬂ" Vail?yﬁ’ﬂi‘ozr@wg?ylch@lufyﬁé’?’6{1’"

brom ne-at oms or by br ancheg: QficndBALACNRE M, L JEIRMRS), phdhyE meshoa! ky
a a

gr oups,

phenyl al kyl groups,

kenyl ,

oxy, phenyl, 1 enyl al koxy,
trifluoromethyl, alkoxycarbedamhaitklytetrahydrofosya ﬁuyﬂlnyl,alma@%whrﬂmem ,
di al kyl am noal kyl, dial kyl.am noal kgxy, droxy, ;.Qityo, am no,
0; propionyl am no:tetﬁéxgré’y]l?nyl’t%ﬁ? réﬁ@é‘,yﬁ’@é’#%}yﬁn&t hyl am no,

car boxy,

acetyl am

met hyl sul phonyl oxy, am nocaiirRyblyl, idldeybiadyl neseenamyl, pyrazolyl,
di al kyl am nocar bonyl, al kanoyl, cyano, tetrazolyl, phenyl, pyridinyl,
t hi azol yl ,

trifluoromnethyl sul phinyl- or_{f:] o] . r 1 Wherein
said substituents may be thés"g}g!?r%‘h%fg’g‘iﬁﬁzgwé’ﬁwama%%@%ﬁ%g%%&@&@%ti oned

benzoyl ,

10

15

20

25

furyl,

trifl uor OxeEAlbNRE, Pxeezolidingd.opdzelil tipgxszolyl, thiazolyl,

pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl,
piperidinyl, piperazinyl, morpholino, thiomorpholino and

dioxolanyl; and

R! and R? are each optionally and independently substituted
with 1 or 2 of the same or different substituents
selected from the group consisting of halo, cyano, C;.
salkyl, Ci4haloalkyl, C;.4alkoxy, hydroxy, amino, Cs.
scycloalkyl, Cy.zalkylamino, Cy.3dialkylamino, (C.
salkyl)p.oureido, phenyl and benzyl;

R! and R? optionally and independently contain 1 or 2
carbonyls wherein the carbon atom of said carbonyl is a

member of the heterocycles comprising R! and R?;

wherein L' is optionally and independently interrupted from
the nitrogen to which it is attached by L2, wherein 1.%is

independently C;.salkylene or C;salkylidene; or

R! and R? together with the nitrogen to which they are attached form
X,

wherein X is azetidinyl, pyrrolyl, pyrrolinyl, pyrrolidinyl,
imidazolinyl, imidazolidinyl, pyrazolinyl,
pyrazolidinyl, azepinyl, diazepinyl, piperazinyl,

piperidinyl, morpholino or thiomorpholino;

15



benzoyl am no- and benzoyl net hyl am no groups may in turn additionally be
substituted in the 25 phenyl noiety by a fluorine, chlorine or bromne
atom or w9 oanoeBkyl, trifluoronmethyl, am no or acetyl ampeca/upodugsye D is O,
NCN or NSO2C1_3alkyl; Ais C Nor CH 30 mand n are independently 0, 1
or 2; provided that WO 03/104236 PCT/ US8%8.16576 -282 if mand n are O,
then Ais not Ny if mis 2, thennis not 2; or if nis 2, then mis not
2, Eis N CHor C 5 pisOorl; if pis 1, then G J and E together form Ax
or AY' Ax is a fused heterocycl e wbareingX isptionslisdsubisttytedwvitin Y5 wherein Y

menbers in each of said rings, said heterocycl cgnt.ajni 0 to four of

the same or different 10 heteroatons sléﬁéoétoga&yflcdﬁgg ebéﬁ’agg%lygg;fsi sting of

0, N and S; and optionally containi ngafkyat 2{3194311?%{1@, Oh@igtylarhie, cgar bon
i d

atom of said carbonyl is a nenber of said fused heterocycle; 15 AY is a 4
to 6 nmenbered heterocycle containing odkory, Cincaeoalikel phayal. gastidinylect ed

carbonyl so wherein the carbon’ at om of bl HsPRRGR xS of 20" °
said 4 to 6 nmenbered heterocycle; pyrrolidinyl, pyrrolidinonyl, imidazolyl,
imidazolinyl, imidazolidinyl, imidazolidinonyl,
pyrazolyl, pyrazolinyl, pyrazolidinyl, azepinyl,
diazepinyl, pyridyl, pyrimidiny],
10 dihydrobenzimidazolonyl, piperazinyl,
piperidinyl, morpholino, benzothiazolyl,

benzisothiazolyl or thiomorpholino;
and wherein X and Y are

optionally interrupteci with Z, wherein Z
15 is -NHC(O)O-, -NHC(O)NH-,
" NC(O)NH,, -NH-, -C; salkylene-
, -Ci.zalkylene-, -Cjsalkenylene-
NHC(O)O-C,3alkylene-; and

optionally and independently substituted
20 with 1 or 2 of the same or
different substituents selected
from the group consisting of C;.
salkyl, amino, Cy.salkylamino,
-Cy.¢alkylene-amino(C;.salkyl),,
25 (C,3alkyl)opureido, phenyl and
benzyl;

X and Y optionally and independently
contain 1 or 2 carbonyls wherein
the carbon atom of said carbonyl

30 is a member of the heterocycles

comprising X and Y;



wherein Ax and AY are optionally substituted with C1_ 4al kyl, Cl1_4al koxy,
Cl_4hal oal kyl, cyano, C3_ 7cycl oal kyl, phenyl, hal ophenyl, halo, furanyl,
pyrrol yl ,wpysnei2seayl , pyrrolidinyl, imdazolyl, 25 i m daz®Cirmso3/16576

i m dazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridyl,
pyrimdinyl, piperidinyl, piperazinyl aqpy¢orpholino; or WO 03/104236

PCT/ US03/ 16576 -283 if pis O such that Gand J are each attached to A
then Ais C and G J and A together forma spirocyclic ring systemwth
said rings of said system containi ng powided thiaeifé{ i3 sGhstituteaevih Y ogatiher
are GJA' or GIA"; 5 wherein GA is A" or rgy; g,nd GJA" is Ax or Ag;
provided that A" is not a 1,3-diaza-fused hefBi JAFenet interypteddvityZi themot a
1, 3-di aza-heterocycle; and further provided that if Qis Q', then R3 is
R3a; and if Qis Q, then 15 R3 is Ri b; orXBad VopRaaallyshase dheaaghom J and
A together form GJA'". 2. A conpound according to claim 1, wherein Qis Q
and R3 is Rib 3. A conpound according to clai m 2Rt ggther fasm@ | R3 i s
R3a and pSis 0 such that G J and A together f . 4. A conpound
according to clainms 2 or 3, wherein Qis Q and%BH})@éﬁgfog&%’. A conpound
according to clai [g 2Q'39%C$’ wherein Qis Qand Uis NH 6. A conpound
according to clai ? erein Qis Q'.

wherein
Q'is (S');R? and

Q" is NH(S*);R’, NHC(0)(S"):R?, NHC(0)O(S*):R® or
10 NHC(O)NH(S”)R?;

wherein SY is Ci.alkylene or C,.zalkylidene and s is 0

orl;
U is CH; or NH;
15 provided that if Q is Q", then U is CHy;
R®is R® or R*®
wherein
R*is

)] a heterocycle having two fused rings with 5 to 7
20 members in each of said rings, said heterocycle
containing one to five of the same or different
heteroatoms selected from the group consisting of O, N
and S and said heterocycle optionally containing 1 or 2
carbonyls wherein the carbon atom of said carbonyl is a

25 member of said fused rings;



7. A conpound according to claim6, wherein Q is NH(S )SR3. 8. A conpound
according to claim®6, wherein Q is NHC(O (Sy)SR3. 25 9. A conpound
accor di ngwoesabesen 6, wherein Q is NHC(O Q' S )SR3. 10. ARCTrarspduisde
according to claim6, wherein Q is NHC(O NH(Sy)SR3. 11. A conpound
according to claim1, wherein Vis OR4. 24f.03/ 104236 PCT/ US03/ 16576 -284
12. A conpound according to claiml1l, wherein Vis -N(R)(R2). 13. A
conmpound according to claiml1, wherein R4 is H Cl_6al kyl or

(Cl_4al kyl ene) 0_ 1R4' and R{ij) i s a@3o bayahbabdiitterotycle somtammagong tadues di ng

t laim1l, wh in Vis -NR d5 h,i dent |
L2, “wherein L1 15 sel ected from Ot PGP EBHEILECHIOR: Rest Bangpt
-C1_6al kyl ene-ani no(CL_ 3l kyl ) Zrous%oAaueaal G andBeupionag ebhdining .

adamantyl, tetrahydrofuranyl, furanyl, dioxolanyl, t hi enyl , .
t et rahydrot hienyl, pyrrolyl, pyrddbRmegtbonplsr wherei thg parbamators efz2el yi |

i m dazol igyl , imdazolidinyl, pyrcgIi §%}¥IIH§ g?g%q%%gﬂa%'h’to 8%{561%%%%]@ nyl ,
, yl,

oxazol yl,”isoxazol yl, thiazolyl, oxadi azo I adi azol yl ,

triazolyl, pyranyl, pyridyl, pyhewidsbyeld| , pyrazinyl, pyridazinyl,
triazinyl, piperidinyl, piperazinyl, norpholino, thionorpholino and 15
di oxol anyl; or Rl and R2 to%ﬁéher W t:il

he nitrogen to which they are
attached form X, wherein X agéﬂf}ﬁ"?%lﬁyi pyrrolinyl, pyrrolidinyl,

i m dazolinyl, imdazolidinyl, pyrazolinyl, pyrazolidinyl, azepinyl, 20
di azepi nyl , piperazinyl, pif0i dicaprzolyeflpishylaphayl, -Orphersh fRdti no;

wherein X is substituted with Y, ei_n .S di anyl, Cl1_4al kyl,
Cl_4al koxy, C3_ 7cycl oal kyl, phé\%ﬁlﬁengzpehtg{l%lf %y+aff) >1/’?dr}ol yl,

10 (v)  Cisalkyl, Comalkenyl, -C(O)R*, CHC(0)O-R”,
CH(CH3)C(0)0-R¥ -C(0)0-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-C;.

15 salkylenephenyl, -C;.3alkylene-OC(O)-phenyl, cyano,
amino, nitro, halo, C;_galkyl, C,.smono-bi-tri-haloalkyl,
C.smono-bi-tri-haloalkyloxy, (C.3alkyl);,amine,
-OR?,-C(O)R?, -C(0)O-R?, -O-C(O)R*, -NR™),,
-CONR )z, -NR*ICO)R™)z, -NR”ICONR ),

20 NR*)C(0)OR*, -O-C(ON(R®),, -N(R*)SO,R?,
-SO,N(R*),and -SO,R*;

R¥isHor -Ci.galkyl;

provided that if R* is , -C(O)R*, CHC(O)O-R?,
CH(CH;)C(0)O-R* or -C(0)O-R¥, then said
25 -C(O)R*, CHC(0)0-R*, CH(CH3)C(0)O-R* or
-C(0)O-R?* are unsubstituted;

R*is R* but is not phenyl, 1-naphthyl, 2-naphthyl, 1,2,3,4-
tetrahydro-1-naphthyl, 1H-indol-3-yl, 1-methyl-1H-
indol-3-yl, 1-formyl-1H-indol-3-yl, 1-(1,1-



25 pyrrolinyl, pyrrolidinyl, pyrrolidinonyl, imdazolyl, imdazolinyl,

i m dazolidinyl, imdazolidinonyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,
azepi nyl ,woicaaepseayl , pyridyl, pyrimdinyl, dihydrobenzi ®cadamsos/oesgé, 30

pi perazinyl, piperidinyl, norpholino, WO 03/104236 PCT/US03/ 16576 -285
benzot hi azol yl, benzi sot hi azolyl or t#8dnorpholino; and wherein X and Y
optionally share one carbon atom and together forma 5 spirocyclic noiety.

14. A compound according to claim1, wherein wherein V.i,s .- N( R and Rl
and R2 are each independently L@,mwa,)@?t@pﬁyq_agbqngﬁgﬁ-&q%’ 'XIr%M%&%r oup

consisting of H Cl_6alkyl, or gz_lq;a _Reni@ggiherthishyh3tthienyli thieoen, t o
whi ch they are attached form 1 ,Hg]lnerei n Xsli S pii)g_&éri din or nor pholi no;
wherein X is substituted with Y]lHandazil3-3, 1-sethiildkbingdagel:3-B1 4al kyl or

pi peridinyl; and wherein X and Y optianally. share.one, 15 n atom and
together forma spirocyclic noP&t T[b]%g.?sl"xx%?ﬁ%@%e%féeé’r i nE:; to claim i,

wherein ¥ i's -N(RL)(R2) and wheggidiift iithquiteliagk peohallywiementien |y L,
wherein 1' is selected fromthe ‘group” consisting of H, Cl-6al ké:. 20 16. A
conpound according to claim1, whecashon skeleson WtRINRS)di--Ridtishsiist B and

R2 together with the nitrogen tq which they a : f Jwherein X
i s piperidinyl or norpholino; %uonne, chion or%?on%%%%fdﬂ%dor@rﬂﬁncﬁe

unbranched alkyl groups, Cs.g -cycloalkyl groups,
phenylalkyl groups, alkenyl, alkoxy, phenyl,

10 phenylalkoxy, trifluoromethyl, alkoxycarbonylalkyl,
carboxyalkyl, alkoxycarbonyl, carboxy,
dialkylaminoalkyl, dialkylaminoalkoxy, hydroxy, nitro,
amino, acetylamino; propionylamino, benzoyl,
benzoylamino, benzoylmethylamino,

15 methylsulphonyloxy, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkanoyl,
cyano, tetrazolyl, phenyl, pyridinyl, thiazolyl, furyl,
trifluoromethoxy, trifluoromethylthio,

trifluoromethylsulphinyl- or trifluoromethylsulphonyl

20 groups;

wherein said substituents may be the same or different
and the above-mentioned benzoyl,
benzoylamino- and benzoylmethylamino groups
may in turn additionally be substituted in the
25 phenyl moiety by a fluorine, chlorine or
bromine atom, or by an alkyl, trifluoromethyl,

amino or acetylamino group;
D is O, NCN or NSO;Cy.salkyl;
Ais C, N or CH;

30 _ m and n are independently 0, 1 or 2;
provided that



wherein X is substituted wwth Y, wherein Y is 25 dioxol anyl, Cl-4alkyl or
pi peridinyl; and wherein X and Y optionally share one carbon atom and

t oget her Woroanes236pi rocyclic noiety. WO 03/ 104236 PCT/ USORCIABEH1657€286 16.
A compound according to claim1, wherein Vis -N(Rl)(R2) and wherein R1 and
R2 together with the nitrogen to which.28ey are attached form X, wherein X
is piperidinyl; 5 wherein Xis substituted with Y, wherein Y is

pi peridinyl. 17. A conpound according to claiml1, wherein Vis -N(R)(R2)
and wherein Rl and R2 togetifwmrandintdre Phtbemirtis dgeN> t o which they are attached

form X, 10 wherein X is mfﬁhoéiﬂg \Aherej',g X is substituted with Y,
oNgEd t

wherein Y is Cl_4al kyl . r]i%lmg'céordi ng to claiml, wherein Vis

-N(R1) (R2) and wherein Rl agpgif® thagatisiest 20 th the nitrogen to which they
are attached form X, 15 wherein X is piperidinyl; wherein X is substituted
with Y, wherein, ] 4al kyl. 19. A conpound according to claiml,
wherein Vis -N(If'itil)S ght*wherein RL and R2 together with the nitrogen to
which they are attached form X, 20 wherein X is piperidinyl; wherein X is
substitused wthpYisOwrdrein Y is dioxolanyl; and wherein X and Y share one
carbon atom and together forma spirocyclic noiety.

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

10 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;

15 AYis 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

20 said 4 to 6 membered heterocycle;

wherein A*and AY are optionally substituted with C;.
salkyl, Cy4alkoxy, Ci.4haloalkyl, cyano, Cs.
scycloalkyl, phenyl, halophenyl, halo, furanyl,
pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolyl,

25 imidazolinyl, imidazolidinyl, pyrazolyl,
pyrazolinyl, pyrazolidinyl, pyridyl, pyrimidinyl,

piperidinyl, piperazinyl or morpholino; or



25 20. A conpound according to claim11, wherein R3is R3a and R3a is
substituted or unsubstituted phenyl, hydroxyphenyl, azetidinyl, napthyl,
Cl_6al kylwo@ieabkenyl , C2_6al kynl, di hydroqui nol i nonyl , PCT/US03/16576

hydr oqui nol i nonyl, quinolinyl, W 03/104236 PCT/US03/ 16576 - 287

di hydr oi soqui nol i nonyl, hydroi soqui nol i283ayl , isoqui nolinyl,

di hydr oqui nazol i nonyl, hydroqui nazol i nonyl, quinazolinyl,

di hydr oqui noxal i nonyl , hydroqui noxal i nonyl, quinoxalinyl, benzim lyl,
i ndazol yl, di hydroben'zﬁpniisd)aszlolhMﬁanﬁymf@ﬁ@hﬂttﬁ?@éi%l%ﬁiﬂn,gls ; ndd@’z-'o
benzi m dazol i nyl, 5 di hydro- zt hi azol - i ines

benzt hi azol y! , dihydroben?@£§§8g€b?%§gﬁ§§%¥?§§gfgpg@§&ahgaﬂimeﬁng

di hydr obenzot hi ophenonyl , Ohmgﬂgﬁ@ﬁﬁ@@hﬁ@ﬁ@@han&Mmemanﬁoﬂhmbhybgdher

di hydr obenzof uranonyl, hydrobenzof uranonyl, benzofuranyl, benzdi oxol anyl,
di hydr oi ndol onyl , hydroindaﬁdﬁ¥$ﬁﬂﬁﬂdblyl, i ndol i zi nyl, isoindolyl,

i ndol i nyl, indazolyl, pyrazolyl, 10 pyrazolinyl, pyrazolidinyl, furanyl,
thienyl,spyrrolyl, pyrroliRferipyrrolidinyl, imdazolyl, imdazolinyl,

i mdazol1dinyl, pyridyl, purinyl, carbazolyl, pyrimdinyl, piperidinyl,
triazol opyri mdinyl, tetrahydropyyazolopysi.diayl, piperazinyl or

nmor phol i no. 21. A conpound accog%{ 6“%6ﬁ3§égﬁ?l, wherein R3 is R b and R3b
is substituted or 15 unsubstituted‘didergbenzinidazolonyl,

hydr obenzi mi dazol onyl , benzi nmi da91ip AyPr Adi hydr o- benzt hi azol onyl ,

hydr obenzt hi azol onyl, benzthi azolyl, di hydrobenzot hi ophenonyl,
hydr obenzot hi ophenonyl, di hydr obenzgheviasdgt , hydr obenzof ur anonyl,
1Hi ndazol - 5-yl, benzdi oxol anyl, di hydrobenzoxazolyl, benzotriazolyl,

di hydr oi ndol onyl , hydroi ndol onyl, 20 i ndoIAz{swAt,a .l§91.ithq9ﬂu¥éd1 h&a@gﬂ,&myl ,
pyrazol yl, pyrazolinyl, pyrazolidinyl, furanyl, pyrrolyl, pyrrolinyl,
pyrroligpnyl, imdazolinyl, imdazolidinyl, purimdyl, carbazolyl,
pyrimdinyl, piperidinyl, piperazinyl or norpholino; optionally

substituted as provided in the first enbodj fl gz d hdtSocripect . 22. A
conpound according to claim1l1, wherein D Féﬁg%%ﬁglh1an n areﬁgach 1. 25

23. A conpound according to claiml, wherein pis 1, and G J and E
t oget her form A'andAbrther provided that

if Q is Q", then R® is R™; and
if Q is Q', then
15 R*isR®; or
R3is R*®, pis 0 and G, J and A together form GJA".

2. A compound according to claim 1,' wherein Q is Q' and R3*is R®.

A compound according to claim 1, wherein Q is Q', R? is R* and p is O such that

W

G, J and A together form GJA".
20 A compound according to claims 2 or 3, wherein Q is Q' and U is CHo.
A compound according to claims 2 or 3, wherein Q is Q' and U is NH.
A compound according to claim 1, wherein Q isQ".
A compound according to claim 6, wherein Q"is NH(SY)SR3.

A compound according to claim 6, wherein Q" is NHC(O)(SY)SR3.

© ® N o woe

25 A compound according to claim 6, wherein Q" is NHC(0)O(SY)R>.
10. A compound according to claim 6, wherein Q"is NHC(O)NH(S")R>.

11. A compound according to claim 1, wherein V is OR%.



24. A conpound according to claim11, wherein p is 0 such that Gand J are
each attached to A then Ais Cand G J and A together forma spirocyclic
ring systwmodmp£286 sai d ri ngs of said system containing A aed/usegiesran G J
and A together are 30 GIA° or GA'. 25. A conpound according to claiml1,
wherein p is 0 such that G and J are eact84attached to A, then Ais C and
G J and A together forma spirocyclic ring system WO 03/ 104236

PCT/ USO3/ 165721 -288 with said rings of said systemcontaining A and
wherein G J md* AOPB Fording togigin 1, yheren Vosp(ma®adcor ding to claim 1,

wherein p is 35U { e 0 t ' and
G J and A toget hggn?g?{n% %Cgﬁ%gﬁﬁﬁgﬁﬁa%ygt g%ﬁ gleﬁﬁ% oggﬁehéllll%ﬁn%ng )O()f

sai d system contBi #idly" & Godydbadkgin G J and A together are GIA'. 27. A
conmpound accoydi,ng to claim erei is.0 u;{} ihat,, G and J are each
attached to Aiégt‘%g?{n@unjl aﬁﬁ‘ﬁfﬁk‘gtvgédﬁ“ﬂgr e"iht?’fellﬁ 8 ?%S@c??‘ldari ng systemwith
said rings of said SySRéHﬁ@RﬁB@Ie@bl{lgld@p@lﬁgmwr’%Hﬁér&iﬂ 17 i 8ReRgt ther are
forma 10 heterocycle selected fromthe group consisting of I mdazolinonyl,
i mi dazol i di nonyl, di hydr oqui &®upgonsstingdif il dheilkyl ol nallkybeneydnino(C;.

di hydr oqui nazol i nonyl, di hydr { n@xal in di_ hydr obhenzoxazi nyl ,

hydr obenzoxazi nyl, di hydrobeﬁa%&iizéaﬁgﬁﬁlf)g&ﬁ’ m‘f‘i‘}y&ba@ﬁ'iﬁ%ﬁ?'é&éﬁl b,

di hydr obenzi m dazol yl, di hydfe@abﬁnamhzir?z,q{l@ﬂyi, didkiohgr, @aemat hi azol yl, 15

di hydr obenzot hi ophenonyl, di hydrobenzofuranonyl, di hydroi ndol onyl,
indolinyl, pyrazolinyl, pyrtsahydpthianyl, pyrelylinypiolingl pywoliidinylyi |

i m dazol ifpyl, imdazolidinyl; . ol paridinyk. pi i and r phol i no;
wherein slgyd het erocycle is %rg{l?iona[ﬁn%ﬁ%&@gﬁr?ﬁ{ag@l%&lhp%@ P kyl,
Cl_4al koxy, C1_4hal oal kyl, cywamlingB pyeyolidiaykyxazolph esoxhzolylaherbsy | ,
furanyl, pyrrolyl, pyrrolinyl, rrolidinyl, imdazolyl, 20 imdazolinyl,
i m dazol i dinyl, pyrazolyl, WP@%PB&H"@IB%’I&8}1?‘8?@}’1; triggelylpyranyl,

pyrimdinyl, piperidinyl, pi I Wilmi&h RHokA id A ngpﬁund
sel ected fromthe group cons@ﬁ’ﬁof %yréj??ll—l- Migjggo@g}-’lylﬁ- =} -
piperidinyl, piperazinyl, morpholino, thiomorpholino and

15 dioxolanyl; or

R' and R? together with the nitrogen to which they are attached form
X,

wherein X is azetidinyl, pyrrolinyl, pyrrolidinyl, imidazolinyl,
imidazolidinyl, pyrazolinyl, pyrazolidinyl, azepinyl,
20 diazepinyl, piperazinyl, piperidinyl, morpholino or

thiomorpholino;

wherein X is substituted with Y, wherein Y is

dioxolanyl, Ci4alkyl, Cy4alkoxy, Cs.
7cycloalkyl, phenyl, azetidinyl, pyrrolyl,

25 pyrrolinyl, pyrrolidinyl, pyrrolidinonyl,
imidazolyl, imidazolinyl, imidazolidinyl,
imidazolidinonyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, azepinyl, diazepinyl, pyridyl,
pyrimidinyl, dihydrobenzimidazolonyl,

30 piperazinyl, piperidinyl, morpholino,



4- (2- oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-| -carbonyl ] -am no 25
p oni ¢ aci d;
- ( 2-v0@3/404236li hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- | Pcarisoxydsre€ aci d

idinyl-1"-yl-1-(1H i ndazol -28g! net hyl ) - 2- oxo-et hyl ] - am de; 30
, 3-di hydr o- benzoi m dazol -1 -yl) - pi peridine-|-carboxylic acid

p| peridinyl-1'"-yl-1-(1 Hindol -5-yl met hyl)-2-oxo- et hyl ]

/104236 PCT/ US03/ 16576 beagothiazolyl, benzisothiazolyl or

, 3-di hydr o- ben20|nldazolﬂnm%m%hgngerldlne | - carboxylic acid

I\)OO_I\)_

e;
(2-
bi pi peridinyl-1"'-yl-1-(1Hindazol - Kl nmet hyl ) - 2- oxo- et hyl ] - am de;

(2- Oxo- 1, 4- di hydr o- 2H qui nazol i nalgiy’ grepi %@iﬂﬂaﬂ Prtiqnally ssB% 91§ ¢ acid [ 2
4'

(2- Oxo-

bi

] bi pi éerl dinyl-1"-yl-1-(1Hindol - ;szrggﬁ Q%Q ar?dt%é&h%ti%%] am de;
1,

4- di hydr o- 2H qui nazol i n- 3-yl y-prperidi ne-P-carboxylic acid

spirocyclic moiety.
i pi peridinyl-1"-yl-I-(1Hindazol-5-yl methyl)-2-oxo-ethyl]-amn de; 10

11 . .
E)l (2-Oco- 2, 3 QY REDARITLURES! 1, bintloha BN F'ibentrjideparey! 1 ¢ aci d
(1Hi ndol - 5- yI net hyl ) - 1 GAd R3 aldayh nﬂb?@fdbﬂay n! lehelrélﬂl axepletddyfrdmalnd de;
)

(1,

4- (2- Oxo0- 2, 3-di hydr o- benzoi m dazol 1) - pi Perl di ne-I-carboxylic acid

- group consisting of H, Cy.ealkyl, or

4-di oxa- 8-aza-spiro[4.5]dec-8-yl)-I-(1H i ndol -5-yl net hyl)-2-oxo-ethyl]-a
mde; 15 R! and R? together with the nitrogen to which they are attached form
()-4-(2- %(o 2, 3-di hydr o- ben%(m m dazol - 1-yl ) - pi peri di ne-1-carboxylic acid
[ 1-
(I Hindazol -5-yl net hyl ) - 2- (4-i sobutyl - pi perazi n-1-yl)-2-o0xo0-ethyl ] -am de;
()-4-(2-Oxo-2, 3-di hydr o- benziefsifl Xz piperidinyi pt peorplbline; | - car boxylic acid [2
20
flé; g' oxa- 8-aza- spi ro[ 4. 5] dec- 8-yl )5 1 (kb diAz@ i v | Wik &y Iy 152~ 0x0- et hyl ]
()-4-(2-Oxo-1, 4-di hydr o- 2H qui nazol i nddexolanyhiGiarikgi oxepiperchimBdpxyl i ¢ aci d
[2-(1, 4- dioxa-8-aza-spiro
[4.5]dec-8-yl)-1-(1H i ndazol -5-yl neth xeb A58 shae
()-3-(7-Methyl - 1Hi ndazol - 5-yl ) - 2-{ Ahd e XY bpBERelt§ shS one
[4- (2- 0ox@51, 4-di hydro- 2H qui nazol i n- 3-yl ) - carbon atom and together form a
pi peri di ne- 1- car bonyl ] - ani no} - pr opi oni ¢ aci d rretll”l ester;
3-(7-Methyl - | H-indazol -5-yl)-2-[2", 3" -di hyc‘l"PHOCZYCI&{I&%Wro (pi peridine-4,4'-
(1 H 30 quinazoline)carbonyl am no] pr opi oni ¢ aci d rret hyl ester;

15. A compound according to claim 1, wherein V is NR' )(R ) and wherein R! and
R? are each independently L' wherein L! is selected from the group consisting of
H, C;.salkyl.
20  16. A compound according to claim 1, wherein V is -N(Rl)(RZ) and wherein
R! and R? together with the nitrogen to which they are attached form
X,

wherein X is piperidinyl or morpholino;

wherein X is substituted with Y, wherein Y is

25 dioxolanyl, C;_salkyl or piperidinyl;

and wherein X and Y optionally share one
carbon atom and together form a

spirocyclic moiety.



WO 03/ 104236 PCT/ US03/ 16576 -290

3-(7-Met hyl - 1Hi ndazol -5-yl)-2-(1, 2-di hydr o- 2- oxospi r o- 4H 3, 1- di hydr o-
benzoxaziwe-04/1d42pé peri di ne- car bonyl am no) - propi oni ¢ aci d merhs3/esrer ;
()-3-(7-Met hyl - 1H i ndazol -5-yl)-2-{

[ 4- (2-0x0-1, 4-di hydr o- 2H qui nazol i n- 3- y$86-5 pi peri di ne-1-carbonyl ]-am no
}-propionic acid,

()-4-(2-Oxo-1, 4-di hydro- 2H qui nazol i n- 3-yl ) - pi peri di ng-1-carboxylic acid [2
[ 1, 16. A compound according to claim 1, wherein V is -N(R )(R?) and wherein

4' ] bipiperidinyl-1"-yl-1-(7-sethyl - 1H i ndazol - 5- A iyl -am d
e: 10 ()-4-(2-xo- 1, Ry r@@#’hﬂﬁﬂ%?ﬁ?—gﬁgﬁyﬂg@gﬁﬁ 3%n%§%?§{&ar boxyl i ¢
acid [1-(7- nethyl-1 Hindagol -5-yl met hyl)-2-oxo-2-piperidin-1-yl-ethyl]

- am de;

()-4-(2-0xo-1, 4-di hydro- 2H qui nazpl i n- 3- ¥l ).- pi peri di ne-| -carboxylic acid
[1- di net hyl car banoyl -2-(7-‘%‘{%&‘?}?? PPYHEYZ0l - 5-yl ) -ethyl ] -anide; 15
()-4-(2-Oxo-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di ne-| -carboxylic acid
[1-(7- 5 wherein X is substituted with Y, wherein Y is

met hyl - 1H-i ndazol - 5-yl nmet hyl ) - 2- (4- rret.h%(l.digi perdzin-1-yl)-2-oxo-ethyl]-amd
e; ()-4-(2-0xo-1, 4-di hydro-2H qui nazBPFH* -‘k‘/l ) - pi peridine-I|-carboxylic
acid [1-(7- 20 ) . :

met hyl - 1H | nfaaotompopndeteyting2e olon, wherett Vs NR YR eandyhereini de;

()-4-(2-Oxo-1, 4-di hydrgr 2H- gui nazol i n: 3z yl ). - pi i e res L& eorffi d
[1-(7- methyl -1 Hi nda]gola‘@%g\/hggﬁﬁ§/Wthgh%%gf%e?%p@*l%?lﬁy%?%%{per aznn- |
-yl)-ethyl] - amde; 25 X,

()-4-(2-0xo0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di ne-| -carboxylic acid
[1-(7- nmethyl-1 Hindazol-5-yl nethyl)-2- -2-(4-pyridin-2-yl-piperiazin- |
-yl )-ett] - amide; 30 wherein Ry }norph%i(iﬁo,

-1-(7-Met hyl - 1Hi ndazol - 5-yl net hyl ) - 2-[ 1, 4- bi pi peri din] -1-yl.-2-o0xoet hyl]-
(2) , 3 E Y Y whgre)inXisE substitutePd veith Y, wh]ere%n ¥( is %1_4zﬁ1%%. yll
di hydr o- 2' - oxospi ro- [ pi peri di ne-4, 4' - (1H) - qui nazol i ne] - 1- car boxam de; WO
03/104236 quf.%g(ﬁﬁ%&&ﬁﬁaccoﬁﬂﬂg to claim 1, wherein V is -N(R")(R?) and wherein
()-21-(7-Methyl - 1H 1 daZ(1)| -S-XI met hyl ) - 2- (1- pi peri di nyl ) - 2-oxoeét€glyl k 2',3" -
di hydr o- 2' - oxospi r o- [ pRbenil &’ fegethen wit e niftogeaze Whieh theyaty gHischqs derm
()-1-(7-Met hyl - 1H i ndazol - 5yl et hyl ) - 2-[

1, 4-bi piperidin]-1-yl-2-oxoéthyl]-1", 2

15 wherein X is piperidinyl;
wherein X is substituted with Y, wherein Y is Ci.qalkyl.

19. A compound according to claim 1, wherein V is -N(R')(R?) and wherein

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

dioxolanyl;

and wherein X and Y share one carbon atom and

together form a spirocyclic moiety.

25  20. A compound according to claim 1, wherein R?is R* and R™ is substituted or
unsubstituted phenyl, hydroxyphenyl, azetidinyl, napthyl, Cy_ealkyl, C;¢alkenyl,
Cs.¢alkynl, dihydroquinolinonyl, hydroquinolinonyl, quinolinyl,
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oxospi ro-[4H 3', 1- benzoxazi ne-4, 4' - pi peridine] -1-carboxam de; ()-

[ 1- (2- adamant yl - car banoyl ) - 2- (7- met hyl - 1Hi ndazol -5-yl )-ethyl]-1', 2’

gi_:s hydr (i' 2' - oxOﬁjﬂlycbelﬁdqmlﬁohrﬂ)npbhxdmapqmeoklnm‘lyl,piSpqirlllQliwé] 1- car boxam de;

- Cal(’ %)OXW ic Da ]g;d?oqumgzxﬁn nylohyd[loqumazbl:L ncpney Zq%)fna%zflm 4,4 -piperidine- |

[ il' (et7 hgﬂ hglm‘ Ljeﬁﬁwé&lﬁhoﬁhﬁbﬂﬁt vdrdquinéRaandnyl Aqieatingl; Beydimpiapalyl, dzi n-1 -yl

)
|(|) 1,2'- D| hy drind2oldxdibpdoberfzimidazolonye hy drohenziaidezalony;, benziridaeelinvbar boxy

¢ aci

2- (7- met yI 1H-Jilvrodenghipeolonyl, P%%W?eﬂmm% (fnr}fe’tbﬁ t}-uazo %am)yl ]-ethyl }-

am de; ()- d1hydrobenzoxazolyl benzotrlazolyl d1hydrobenzoth10phenony1
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[ 1- Drrethylcarbm)yl 7-met hyl - 1H i ndazo th dro -2'-
oxospi rol0 [ pi peI?)il’%ﬁ%’éLy pyrazphgipyl q tr%l lipég%% éﬁ ?1-‘8%\7\8“6%’1} 236
PCT/ US03/ 16576 a%z%?rlBlnndazollnyl imidazolidinyl, pyrfdyl , purinyl, carbazolyl,

()-4- Oxo- 2- phen)l}fl triaza-3$piro[ 4, 5] dec- 1 -ene- 8- carboxy ic acid{ 1-(7-
met hyl - 1Hi ndazm}rtrﬁtdnyyl prpﬂ:r[qm))l ma{aolopynmldlnyl tetrahydropyrazolopyridinyl,

1, 4] bi pi peri di nyl - %} %)gl thyI - am de;
Oxo- 2 phen@lperfz@ ot npEpRgIin i ro[ 4, 5] dec-| - ene- 8- car boxyl i ¢ aci d{ 1-(7

) -4-
met hyl - 1H 5 NdAZekdund hed®Bdify td clénl 1-whdreini B R kld R*oxcubd d
I)ng Oxo- 2- p% -1p?l€?ur8l t(l:’l azlagsp?ro[ Vrl)lilegec I-e%iengﬂcar bo;syl Itigwtg%:)gEnl_e

t hyl tar bamyﬂsubﬂltgtbdmmbemmmml shydgphengimigdpaolonybe: 10

E]2_H_O(O 1, 4-di by C%{nqldzazoﬂl n@fl%ero-%enzt%agolgﬁﬁeﬂ§d§b&%zﬁhla9@folﬁ9lxyl ic acid {
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(
5
(
di
4-
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n
@ dihydrobenzofuranonyl, hydrobenzofuranonyl, 1H-indazol-5-yl, benzdioxolanyl,
dihydrobenzoxazolyl, benzotriazolyl, dihydroindolonyl, hydroindolonyl,

20 indolizinyl, isoindolyl, indolinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, furanyl,
pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolinyl, imidazolidinyl, purinyl,
carbazolyl, pyrimidinyl, piperidinyl, piperazinyl or morpholino; optionally
substituted as provided in the first embodiment of the first aspect.

22. A compound according to claim 1, wherein D is O and m and n are each 1.

25  23. A compound according to claim 1, wherein pis 1;and G, J and E together form

Ator A

24. A compound according to claim 1, wherein 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 G, J and A together are

30 GJA' or GJA".

25. A compound according to claim 1, wherein p is 0 such that G and J are each

attached to A, then A is C and G, J and A together form a spirocyclic ring system
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[ 4- (2- oxo0- 1, 4- dittagithddo 24 tlepmi A{asz@an GQ,JytpylA together form a spirocyclic ring system
pi

()

1

305’25'(3'. eollci&@?%ﬁlﬂa Sol RaBR oG A MRS, Plnd s 4 |2

,4'1b eridinyl-| | -1-(7-chl 1Hind | | thyl] -
Ende ]V\bp:)g/%ésémpmm{mgvdgw%@ aolrrngbsw(elfcqegflg Epﬂ{qhgﬁi%ﬂﬁaﬁ%g §| )}/2!{a
4- (2-oxo- 1, 4- dj, @XHJ@F%&H (?'a]Zé)Ad N eYﬂe)r Torma S}glﬁocychc ring system with said

peri di ne- 1-car roplo C aci ester;
4-(2-Xxo-1, %@shﬂdﬁds%ﬂemwoﬂamhgp\aErdy;l/l)erqnn@eridmetdgetbaratro)me@ acid [2

i
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R) - 4- ( 2- Oxo- 1, Wdaehepartzinl flityobsnpexazinanyl difydrebgpzigu azolon B/dxyl ic acid
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e

[
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20 imidazolinyl, imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridyl,
pyrimidinyl, piperidinyl, piperazinyl or morpholino.

28. A compound selected from the group consisting of (x)-3-(1H-Indazol-5-yl)-2-
{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino } -

25  propionic acid;

(R)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4'Tbipiperidinyl-1'-yl-1-(1H-indazol-5-ylmethyl)-2-oxo-ethyl]-amide;

30 (i)—4-(2—Oxo-2,3-dihydro-benzoimidazol—1-yl)-pipen'dine—l-carboxylic acid [2-
[1,4"]bipiperidinyl-1'-yl-1-(1H-indol-5-ylmethyl)-2-oxo-ethyl]-amide;
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pl per alqli -Mdazdi-5-Yimethax0- (exlmbhlqumpaiezm%yl) _2-o0x0-ethyl]-amide;
- Oxo- di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-1-carboxylic acid

‘2
N

N\-/
1

(£)-4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carboxylic acid [2-
20 (1,4—dioxa-8-aza-spiro[4.5]dec-8-yl)—1—(1H—indazol-S-ylmethyl)—2—oxo-ethyl]—

amide;

(+)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-(1,4-
dioxa-8-aza-spiro [4.5]dec-8-y1)-1-(1 H-indazol-5-ylmethyl)-2-oxo0-ethyl]-amide;

25
(3)-3-(7-Methyl-1H-indazol-5-yl)-2-{ [4-(2-0x0-1 ,A-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid methyl ester;

3-(7 -Methyl-1H—indazol-5-yl)-2—[2',3'-dihydr0-2'-oxospiro-(piperidine—4,4'-(lH)—

30  quinazoline)carbonyl amino}-propionic acid methyl ester;
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) 1- (1, 4- Di oxa-8-aza-spiro[4.5]dec-8-yl)-2-(7- rrethyl-IH-lndazoI
| met hyl ) - 4- (HM4-(ROawak,4-dihyds@ 2 Hyqhimazakh-Geyl raipetidime 3 -cagbgxyiic peid; [éh n-1-yl]
but ane- 1, 4-di one;
)-1- (1, 4- Di éxaetRvigathampyl { rmsiydd Hyindezol5-yh-ehlmide, | ngazol - 5-
I nmet hyl 4- [
, 2" -di ?/dr 0-2' -oxospiro-[4H 3", 1-benzoxazi ne-4, 4' - pi peri di nyld] but ane-1, 4
0 di one; WO@H)34- 12)4)&361 PﬁilHyUﬁQBHl(ﬁBﬂﬁolin Zgﬁ)—piperidine 1-carboxylic acid [1-(7-
) -N,

N- Di et hyl 7-met hyl - 1H i nd I th 1, 4-
e nr}/ethyl 1 —mrglgzolyS ylmetlllﬁ) %Z(S meth%—plpera%ll ;/]1) I o et{l)ﬁ] gmlé) X0-

(+)-4-(2-0xo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(7-
20  methyl-1H-indazol-5-ylmethyl)-2-oxo-2-pyrrolidin-1-yl-ethyl]-amide;

(+)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(7-
methyl-1H-indazol-5-ylmethyl)-2-ox0-2-(4-pyridin-4-yl-piperazin-1-yl)-ethyl]-
amide;

25
(+)-4-(2-Ox0-1 4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(7-
methyl-1H-indazol-5-ylmethyl)-2-0x0-2-(4-pyridin-2-yl-piperazin-1-yl)-ethyl}-

amide;

30  (4)-1-(7-Methyl-1H-indazol-5-ylmethyl)-2-[1,4-bipiperidin]-1-yl-2-oxoethyl]-2",3'-
dihydro-2'-oxospiro-[piperidine-4,4'-(1H)-quinazoline]-1-carboxamide;
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qui nazolin-3 ¥1 |per|d|nl)j(l]-butyl}-lndazolel-la %xli, acid
tert-butyl ed ﬁqko-Z xospiro-[4H-3',1-benzoXazine-4,4-piperidine]- oXamide;

()-2-(7-Met hyl - I Hi ndazol - 5-yl met hyl ) - 4- oxo- 4- [ 4- ( 2- oxo- 1, 4-di hydr o- 2H

qui nazol1™n-3-yl)-piperidin-1-yl]-N prop-2-ynyl -butyram de; (L)-{
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20  (¥)-1'2-Dihydro-2'-oxospiro-[4H-3',1-benzoxazine-4,4'-piperidine-1-carboxylic
acid {2-(7-methyl-1H-indazol-5-yl)-1-[(pyridin-4-ylmethyl)-carbamoyl]-ethyl }-

amide;

(1)- 1-(7-Methyl-1H-indazol-5-ylmethyl)-2-[1,4-bipiperidin]-1-yl-2-oxoethyl]3',4'-
25  dihydro-2'-oxospiro-[piperidine-4,4'-(1H)-quinoline]-1-carboxamide;

(1)- 1-(7-Methyl-1H-indazol-5-ylmethyl)-2-[ 1-piperidinyl]-2-oxoethyl]3',4'-
dihydro-2'-oxospiro-[piperidine-4,4'-(1H)-quinoline]-1-carboxamide;

30  (1)- [1-Dimethylcarbmoyl-2~(7-methyl-1H-indazol-5-yl)-ethy]l-3',4"-dihydro -2'-

oxospiro- [piperidine-4,4'-(1H)-quinoline]-1-carboxamide



10 (L)-1-[ 1,4']Bipiperidinyl-1"-yl-2-(1Hindol -5-yl am no)-4- [4-(2-o0xo-

| , 4-di hydro- 2H qui nazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione; (L)-1-]
1, 4" ] Bi piwermsdo4rgé -1 ' -yl - 2- (5-chl oro- 2-ni t ro- phenyl am no) PEI[UB0§/P6500- 1, 4
15 di hydro- 2H qui nazolin-3 -yl )-piperidin- 1 -yl] -butane- 1, 4-dione;

(-1 -292- .
1,4"]Bipiperidinyl-1"-yl-2-(6-chloro-pyrimdin-4-ylam no)-4-[4-(2-o0xo-1, 4-
di hydro-2H quin azolin-3 -yl)-pip eridin- | -yl] -butane- | ,4-dione; 20

(L)-1-[1, 4' ] Gi)pi-Qroi2dpheniyt-1,3;8ytria2a-6draf h)50deo- DehealrchrbpoBylid aeidhb)7Z-4- [ 4- ( 2- oxo
-1, 4- di hydro-2H-qui nazolin-3-yl)-piperjidin-.] -yl]. -~butane-. 1, 4-dione;

(L) - 2- ( 4- Ani methel-kBringhzob-npt ?ist-hpfvri-ﬁi"&fbﬂ)-% l%ln‘]céfﬁ‘gf-xt"e?hyl}'afm‘le’

1,4 ] bipiperidinyl-1"-yl- 4-

[ 4- (2-0x0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) -pi peridin-1-yl]

- but ane- 1, 4- @i)on©x0-25pHeh)yH1,3[8-triaza-spiro[4,5]dec-1-ene-8-carboxylic acid{1-(7-

1,4"]Bipiperidinyl-1'-yl-2-(4,5-diamno-6-nethyl-pyrindin-2-ylanm no)-4-[4-
(2" ox oF 1 - weRy ket Bomianlion &b BRTWDE Y1 piogr ey bk 1ok el f)-Snidel
-butane-1,4-dione; (L)-1-[ 1,4 ]Bipiperidinyl-1-yl-2-(7-nmethyl-1H[
1,2,3]triazolo[4,5-d]pyrimdin-5 30 o

yl am no) - 4- [ A-){Roas2-phehyBi BySitraz2kbiqp[Hfada} 1-en38chibopylpe acid{ k- 1- yl ] - but ane
-1,4- dione; WO 03/104236 PCI/ US03/ 16576 %5%8 g"b%ﬂ%‘&g )

1, 4' ] Bi pi per fiaatyylcarbampyly2((7smethylr inndaz Fetpdlagides- [ a- (2- oxo- 1, 4-

di hydr o- 2H-qui nazolin-3 -yl )-piperidin- | -yl] -butane- | ,4-dione; (L)-1-[
1,4 ]Bipiperidinyl-1"-yl-2-((5"-indazolyl)-nmethyl-amno)-4-[4-(2-o0x0-1,4- 5
di hydr o- B+ qud(Ra- 1, A-dhyird-2i-geinazbilin-3ky)pipavidinenb-carbax icoaved {(-(HH-1- [

1, 4' ] Bi pi idinyl-1'-yl-2-((3"+ hyl - | 1) --pet hyl - ami -4-T4:(2- -
T4 hydr o PRP e 32 B AR 2B e R it S o
(L)-1-[1,4" 1B '_agg,li}dgnmg;- 1' -yl -4-[4-(2-o0xo0-1, 4-di hydro- 2H qui nazol i n- 3-yl)
pi peri di n- 1-yl)}]?]| -2-(pyrimdin-4-yl am no)-butane-1, 4-dione; (L)-1-]

1,4 ]Bipiperidinyl-I"-yl-2-(4-hydroxy-cycl ohexyl amo) - 4-[ 4-(2-o0xo-1, 4-

di hydr o- 2H qui IJ n-3-yl )< Riperddi n-1:-yh] - . - dh Qe

( :_)‘}/1- [1,4 ? %%(8%@#@%%5:@-?b{ff‘?-&i-f%a—ﬁ%—%ﬁ*&%@%’%ﬁ‘%&yﬂ%ﬁ%%fﬁ'%‘ﬁ@: %R?‘Jﬁ‘g]‘?'ii [ 4-( 2-
0x0- 15  carbonyl]-amino}-propionyl)-piperazine-1-carboxylic acid benzyl ester;

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(1H-
indazol-5-ylmethyl)-2-ox0-2-piperazin-1-yl-ethyl]-amide;

20  4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid {1-(1H-
indazol-5-ylmethyl)-2-[4-(2-methyl-butyl)-piperazin-1-yl]-2-oxo-ethyl }-amide;

3-(7-Methyl-1H-indazol-5-y1)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-y1)-
piperidine-1-carbonyl]-amino }-propionic acid cyclohexyl ester;

25
(£)-3-(7-Chloro-1H-indazol-5-y1)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid methyl ester;

(£)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-y1)-piperidine-1-carboxylic acid [2-
30  [1,4"bipiperidinyl-1'-yl-1-(7-chloro-1H-indazol-5-ylmethyl)-2-oxo-ethyl]-amide;



(1 ;1 ﬂli_hydro-ZH- qui nazolin-3 -yl)-piperidin- | -yl] -butane-1, 4-dione;

-N-1
1-([1, 4' | Boppensei nyl - 1' - car bonyl ) - 3- oxo- 3- [ 4- ( 2- oxo- 1, 4Pdirhysds/oss2¢+ 20
qui nazol i n-3-yl)-piperidin-1-yl']-propyl }-4-nmethoxy-benzam de; (L)-N1 1-(][
1, 4" ] Bi pi peridinyl-1"-carbonyl) - 3- oxo- 3:498- ( 2- oxo- 1, 4- di hydr o- 2H
qui nazolin-3-yl)-piperidin-1-yl]-propyl }-4-hydroxy-benzam de; 25
(L) - 1H Pyrazol e- 3-carboxylic acid { 1-([
1,4']bi pl per (2913 §1-Ethyl-¢ Hrindamgdl 5-8)-8x{04 F2fo40- 1 4-dihydro-2H-quinazolin-3-yl)-

2-
E) E_)XF d{)l?) rqcrl1ge %Haggén@?]zgr{dng}%rgplgmg ag % eqhyq este¥ ']-propyl }-am de; and
1, 4" ] Bi pi peridinyl-l"-yl-2-(iHindazol -5-yl ani no) 4-[ 4- (2- oxo- 1, 4-di hydr o-
2H- qui nazolin-3 -yl)-piperidin- | -yl] -butane- 4-di one; 30 and

phar maceut i céut)My(QaG@eﬂLA&IdﬂwdgaZHslmobmﬁwdl-é@enﬁl@ﬁéocfarbqwhe3¢19d2236
and Rib % R Er iRy D e AR R el bR S 1S D
1H Benzotriazol-5-yl HNNTy N 5 10 1, 3-Di hydro- |ndoI 2- on- 5- yI 0 HN
(R)-4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4'bipiperidinyl-1'-yl-1-(2-methyl-1H-benzoimidazol-5-ylmethyl)-2-oxo-ethyl]-
amide;
10
(R)-4-(2-0Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4']bipiperidinyl-1'-y1-2-oxo—1-(2-ox0-2,3-dihydro~benzooxazol—6—ylmethy1)-
ethyl]-amide;

15  (R)-3-(1H-Benzotriazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid methyl ester;

(R)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbox ylic acid [1-
(1H-benzotriazol-5-ylmethyl)-2-[1,4'Tbipiperidinyl-1'-yl-2-oxo-ethyl]-amide;

20
(R)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4'Tbipiperidinyl-1'-yl-2-0x0-1-(2-0x0-2,3-dihydro- 1H-indol-5-ylmethyl)-ethyl]-

amide;

25  (x)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(4-
benzyloxy-2-oxo-2H pyridin-1-ylmethyl)-2-[1,4'Tbipiperidinyl-1'-yl-2-ox0-ethyl]-

amide;

(2)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
30  [1A47bipiperidinyl-1'-yl-1-(4-hydroxy-2-oxo-2H-pyridin-1-ylmethyl)-2-oxo-ethyl]-

amide;



Ty \5 15 3H Benzooxazol-2-on-6-yl 0 HM Ty O \6 WO 03/104236

PCT/ US03/ 16576 -300 1, 3-Di hydr o- benzoi m dazol -2-on-5-yI 0 HN Ty NH 5

1- Met hyl -wp 03Adi2By dr o- benzoi m dazol -2-on-6-yl 0 HN- TY NPCIAIS83/465D8 hydr o- 1
H quinolin-2-on-6-yl 0 HN Ty, 6 10 1,4-Di hydro-benzo[d] [

1, 3] oxazin-2-on-6-yl 0 HNO Ty 6 3 ,49@ghydro-1 Hquin azoli n-2-on-6-yl
WO 03/ 104236 PCT/ US03/ 16576

(2)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4bipiperidinyl-1'-yl-1-(4-hydroxy-piperidin-1-ylmethyl)-2-oxo-ethyl]-amide;

()-4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
5  [1,4'bipiperidinyl-1'-yl-2-ox0-1-(1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-
ylmethyl)-ethyl]-amide;

(%)-3-(7,7-Dimethyl-1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-5-y1)-2-{[4-(2-0x0-
1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino }-propionic acid
10  methyl ester;

(+)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4"bipiperidinyl-1'-yl-1-(7,7-dimethyl-1,4,6,7-tetrahydro-pyrazolo[4,3-c]pyridin-
5-ylmethyl)-2-oxo-ethyl]-amide;

15 !
(2)-4-(2-0x0-1 ,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4Tbipiperidinyl-1'-yl-1-(6-methoxy-pyridin-3-ylmethyl)-2-oxo-ethyl]-amide;

(2)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1-carboxylic acid [2-
20  [1,4'bipiperidinyl-1'-yl-1-(2-methoxy-pyrimidin-5-ylmethyl)-2-oxo-ethyl]-amide;

(2)-4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(6-
benzyloxy-pyridin-3-ylmethyl)-2-[1,4'Tbipiperidinyl-1'-yl-2-oxo-ethyl]-amide;

25  (2)-4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4']bipiperidinyl-1'-yl-2-0x0-1-(6-0x0-1,6-dihydro-pyridin-3-ylmethyl)-ethyl]-

amide;

(R)-1-Ox0-3,4-benzo-2,9-diaza-spiro [5.5] undec-3-ene-9-carboxylic acid (1-benzo
30  [b] thiophen-3-ylmethyl-2-[1,4'] bipiperidinyl-1'-yl-2—oxo-ethyl)-amide;



-301- O HNNH Ty 6 3-Methyl -3, 4-di hydro-1 H qui nazolin-2-on-6-yl 0 HNAN

Ty 6/ or 5 4H Benzo[1, 4] oxazin-3-on-7-yl' OHN Ty I1O wherein Ty is H,

Cl_4al kylwomz/1@236 Br or nitrile. 10 30. A conpound sel ectred/disodmasthe gr oup

consi sting of

4- (2- Ox0- 1, 4-di hydr o- 2H qui nazol i n- 3-yl popi peri di ne-| -carboxylic acid [2 [
4' 1 bi piperidinyl-1"-yl-1-(7-brono-|1 Hindazol -5-yl net hyl ) - 2- oxo-et hyl ] -am

de; 15 4-(2-Oxo- 1, 4-di hydro-2H qui nazol i n- 3-yl ) - pi peri di ne-1-carboxylic

aci d [ 2- oxo-M-[(IR)- bxRerzo ] thidnydhybmdibyl)-Geid dzbipipsrighndet Hy2-pxcetlivil-g\4'+

din-4-yl-pip .].- L de. VWO 03/104236 PCT/ US03/ 16576 - 302
?2(2 O“i (124; BYcﬁ?c?ergél‘PiraE g&%ﬂ?‘%ﬂsﬁ@)@m@‘&?ﬁﬁcﬁfz’?f@ boxylic acid
0XO0- -
0x0- 2, 3-di hydr o- benzooxazol - 6-yl net hyl ) - 2- pi peridin-1-yl-eth l am de;
z51- (2- Oxo- 1, mqtlﬂl)dt{ﬁamoaﬂthmwlmetbylwzﬂlgf -pipifiediding=1-ylchosestyyli-2.bci d [ 2- (4
{T’ﬁt Ih}ll - pidperdipydrorl-grgspodpigeridins 44 (1 HD-1spayinQlinels 54T arboxamider) _ 6. yl methyl)-e
y -

N-[(1R)-1-(Benzo[b]thien-3-ylmethyl)-2-[1,4"-bipiperidin]-1'-yl-2-oxoethyl]-1,2-
dihydro-2-oxospiro-[4H-3,1-benzoxazine-4,4-piperidine]-1'-carboxamide;

10 1-[1,4'|Bipiperidinyl-1'-yl-2-(3(S)-Benzo[b]thiophen-3-ylmethyl)-4-[1',2'-dihydro-
2'-oxospiro-[4H-3',1-benzoxazine-4,4-piperidinyl]-butane-1 ,4-dione;

(£)-2-(7-Methyl-1H-indazol-5-ylmethyl)-4-oxo0-4-[1',2'-dihydro-2'-oxospiro-[4H-
3' 1-benzoxazine-4,4'-piperidinyl]-butyric acid methyl ester;

15
(£)-2-(7-Methyl-1H-indazol-5-ylmethyl)-4-0x0-4-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-butyric acid methyl ester;-

(%)-1-[1,4'IBipiperidinyl-1'-yl-2-(7-methyl-1H-indazol-5-ylmethyl)-4-[1',2'-
20 dihydro—2'—oxospiro-[4H—3',1—benzoxazine—4,4'—piperidiny1]-butane—1,4-dione;

(+)-1-[1,4'IBipiperidinyl-1'-yl-2-(7-methyl-1H-indazol-5-ylmethyl)-4-[4-(2-0x0-
1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione;

25  (¥)-1-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-2-(7-methyl-1H-indazol-5- ylmethyl)-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-y!)-piperidin-1-yl]-butane-1,4-dione;

(£)-1-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-2-(7-methyl-1H-indazol-5- ylmethyl)-
4-[1'2'-dihydro-2'-oxospiro-[4H-3',1-benzoxazine-4,4'-piperidinyl]-butane-1,4-
30 dione;



am de; 4-(2-0xo-1, 4-di hydro-2H qui nazolin-3-yl)-piperidine- | -carboxylic
acid [2 [ 1,4 ]bipiperidinyl- I"'-yl- |

- (4- met hyWo2308423@, 3- di hydr o- benzooxazol - 6-yl net hyl ) - 2- 1®CT/US03/16576

oxo- et hyl ] - am de;

4- (2- Ox0- 1, 4-di hydr o- 2H qui nazol i n- 3-yl )29gL peri di ne-| -carboxylic acid [2 [
4' 1 bi pi peridinyl-Il"-yl-1-(4-chl oro-2-o0xo0-2, 3-di hydr o- benzooxazol - 6-yl net h
| )-2- oxo-ethyl]-am de; 15

( 2- Ox0- 1, 4t MDDl haedyil1EBindhyol - Yoyl hé-okodaio@xgia-braci d
L R S BRI ) -2 ov0-2-p e
4-(2-Oxo-1, 4-di hydro 2H qui nazol i n- 3-yl ) - pi peridi ne-I-carboxylic acid

[ 1- (4-chl oro-

2- 0X0- 2, 3- di fwdr-(2, @&mﬂw&mrpmwwbI%r(}mzﬂrchéHzméa%SrﬁdnﬁtwlM Lty ] - ami
?i_ 4 (2 O(gxéL ’11}1 &llhy roldhi qu1 % l{lnagoi -plpgnéﬁh)l-ﬁj-Bﬁtrahg—'lpﬁdlon&ar boxylic acid
di met hyl car banoyl - 2- (4- met hyl - 2- oxo- 2, 3-di hydro benzooxazol 6 yl)-ethyl]-am

ide; 25 4-(2-0xo-1, 4-di hydro-2H U|nazoI|n3 perldlp Sarboxyllc
aci d [ 2- (4- chbed-6L- Methyl 1H-indazol-5- methyl) 1-(4-met yl-plpendm 1-yl 4-[4-(3 0x0-

2- 2,3-d t hyl d
4 (2 oo 1. 4T T B R A Y b R PR ol 6 aet d [ 1- (4
30

t hyl - 2- 2, 3-di hyd b I | met h di n-4-yl -
o por azi H01- JR2EL I«;%l}yﬁ"%ﬁ&é?& SbrothybTeomhebudotr TRk Y
4-(2- Oxo- 1, 44 I b I d
[1((4 C(I‘)I| or o- ﬂért%g%ﬁz ?i %HLR_E eggic{)lx]) ygl&%edl Patdmeparboxylic ac
azol - 6-yl net hyl ) - 2- oxo- 2- (4- pyr|d|n4yl pi periazin- | -yl)- ethyl]-am de;

5 4-(2- xo- 1, dr02 ) ine-| b .acid [2-
[1, 4" ] bi pi pet(é)dﬁ lmethyﬁ% F&#‘"ﬁl"% o5 ”%%%Ylﬁ A'cf)rX 0- Lt) ﬁ’?ogléééﬂgl(\z yl net h
yl')-2- oxo- et rﬂiroé['szj?; 1-benzoxazine-4,4'"-piperidinyl]-butyramide;

4-(2- Xxo-1, 4- d| dro 2I—I-qU| nazolin-3-yl)- p| peri di ne- I-carboxyllc aci d [2 10

[1,4']bi [‘hﬁperldl nyI-I -yl - 2-oxo0- 1- ( 2- oxo0- 2, 3-di hydro- | H benzoi m dazol -5-yl m
ethyl)- (i)-2—(7-Methyl—1H—1ndazol—5—ylmethy1)—1—(p1per1d1n—1-y1)—4-[1 2'-dihydro-2'-

1,
y
4-
[
I

oxospiro-[4H-3',1-benzoxazine-4,4'-piperidinyl]-butane-1,4-dione;

(i)-2—(7—Methy1—1H—indazol-5—ylmethyl)-4—[4-(2—oxo-1,4-dihydro—2H—quinazolin—3—
20  yl)-piperidin-1-yl]-1-piperidin-1-yl-butane-1,4-dione;

(+)-1-[1,4'Bipiperidinyl-1'-yl-2-(1H-indazol-5-ylmethyl)-4-[1',2'-dihydro-2'-

oxospiro-[4H-3',1-benzoxazine-4,4'"-piperidinyl]-butane-1,4-dione;

25  (+)-1-(1,4-Dioxa-8-aza-spiro[4.5]dec-8-yl)-2-(1H-indazol-5- ylmethyl)-4-[1",2'-
dihydro-2'-oxospiro-[4H-3',1-benzoxazine-4,4'-piperidinyl]-butane-1,4-dione;

(¥)-1-(1,4-Dioxa-8-aza-spiro [4.5]dec-8-y1)-2-(1H-indazol-5-ylmethyl)-4-[4-(2-0xo0-
1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione

30
(i)—2—(1H—Indazol-5-ylmethyl)-N,N-dimethyl-4—oxo—4-[4—(2—ox0—1,4-dihydro-2H—
quinazolin-3-yl)-piperidin-1-yl]-butyramide;



et hyl ] -am de;

4- (2- xo0-1, 4-di hydro- 2H qui nazol i n-3-yl ) -pi peridine-I-carboxylic acid [2 [
1, 4" ] bi piwerosdo4rgé -1 ' -yl -1-(7-met hyl - 2- oxo- 2, 3-di hydr o- | HCharsadiasvelazol -
15 yl net hyl ) - 2- oxo- et hyl ] - am de;

4-(2-0(0 1, 4- di hydr o- 2H- qui nazol i n- 3-yl J29gi peri di ne-1 -carboxylic acid [2 [
4' 1 bi piperidinyl-l"-yl-I-(7-chloro-2-o0xo0-2, 3-di hydro-| H benzoi m dazol - 5-
met hyl ) - 2- oxo- et hyl ] -am de; 20

- (2- Oxo-1, 4-di hydr o- 2H-qU| nazol i n-3-yl)-piperidine-l-carboxylic acid [2- [

L o W eyl o1 C-ono- L - dbydro 21
ne

thyl)-2- ﬁaz%qllil)g %IRL e‘i’ﬂm 25/1]-butyl }-indazole-1-carboxylic acid tert-butyl ester;
2-Oxo 1, 4- d| hydr o- gui nazol’i n- 3- yI) pi perl di ne-1-carboxylic acid [2 [

4' ] bi pi per|d| nyl -1 -yI-I-(3 met hyl - 2- oxo- 2, 3- di hydr o-| H benzoi m dazol - 5-

met hyl ) - 2-

(2 y ) 483%%% Il—ﬁ?lﬂnﬁg?&ﬁ %ln?tlwlytﬁixcp)ed'r Zn%xq%gadrl (%E?/Fl c acid [2 30
, 4 bl pi peqmdamhh 3-yH Wi elrdﬁlﬁil?'l}j Nrgbphyidd-bugranidedi hydr o- 1 H benzoi m dazo
2

—— -
A

CRe

]

yl met hyl') - 2- oxo- et h ]-am WD 03/ 104236 PCT/ US03/ 16576 -304

Oxo- 1, 4-di hydr o- 2H-qU| nazol i n-3-yl)-piperidine-l-carboxylic acid [2 |
bi

}- bipi 5%@%@%“ 2k pe}kf{%ﬂ 1Cf 'c%gﬁﬁ)-gf‘aﬁw-[@(%eai iy drsre- | H benzoi mi
]

@ -
°N O

xo-1, 4 ﬁihﬁgcﬂfn%@%b‘smparmi@wlhp&pﬂ}}capquac iadidrtertibutydetokyl i c acid [2 |
bi pi er|d| nyl-1"-yl-1-(7-ethyl - 3-nethyl - 2- oxo- 2, 3-di hydro-| H benzoimd
z0l - 5- met hyl ) - 2- oxo-et hyl ] -am de; 3-(7-Met hyl - 1H i ndazol - 5- yl)-2-{

[ 4- (2-ox0- 1, d-yd] | Ao BmBidyar 4 2%1@@&1&3@1&6"] am no
}- propionic Q:C)Ii ngﬂpglérﬁ%gg?egw@%ﬁ 1%(!&1'5 %lro fEI—lﬂngqazol

[ 4- (2- oxo-1, QHdlmlyatohn Zr-ylamlmazlm lm]sswzan)&l 4-dione;

pi peri di ne- 1- carbonyl ] - am no} - propi oni ¢ acid isopropyl ester; 15
3-(7-Ethyl-1H i ndazol -5-yl)-2-{ [4-(2-0x0-1, 4-di hydro-2H qui nazol i n-3-yl) -

pi peri di ne- 1(]g)aIJPp,nmkilpi&ﬁidH@}l-1ppp@i(mhmrcaghﬂkr@ﬂ@fmmhopm[er(z-oxo_1,4-
15  dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione;

QJI—‘-hQ.I—‘-b_'_'-b‘< H-h‘< s i

5
-(
4
z
- (
4
0

(L)-1-[1,4'1Bipiperidinyl-1'-yl-2-(6-chloro-pyrimidin-4-ylamino)-4-[4-(2-oxo0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione;

20  (L)-1-[1,4']Bipiperidinyl-1'-yl-2-(2-chloro-9H-purin-6-yl amino)-4-[4-(2-ox0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione;

(L)-2-(4-Amino-6-methyl-5-nitro-pyrimidin-2-ylamino)-1-[1 A'Tbipiperidinyl-1'-yl-
4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione;

25
(L)-1-[1,4'|Bipiperidinyl-1'-yl-2-(4,5-diamino-6-methyl-pyrimidin-2-ylamino)-4-[4-
(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione;

(L)-1-[1,4"1Bipiperidinyl-1'-yl-2-(7-methyl-1H-[1,2,3]triazolo[4,5-d]pyrimidin-5-
30  ylamino)-4-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-

dione;



3-(7-Methyl -1H i ndazol -5-yl)-2-{ [4-(2-0x0-1, 4-di hydro-2H qui nazol i n-3-yl)-
pi peri di ne-1-carbonyl]-am no}-propionic acid tert-butyl ester; 20

3- (7- Chl owo-03he4286lazol - 5-yl ) -2-{ [4-(2-o0xo0-1, 4-di hydr o- 2HPguiUsSaZd5760- 3- yI ) -
pi peri di ne-I|-carbonyl]-am no}-propionic acid tert-butyl ester; 25
3-(7-Ethyl -1Hindazol -5-yl)-2-{ [4-(2-0xpeglL, 4-di hydr o- 2H qui nazol i n-3-yl) -
pi peridi ne-1-carbonyl]-am no}-propionic acid tert-butyl ester;

3-(7-Chl oro-1Hindazol -5-yl)-2-{ [4-(2-0x0-1, 4-di hydr o- 2H qui nazol i n- 3- yl)

30 pi peri di nQL)H{[aﬂk}qupe]ncmmylddy}zfi(%mfndylﬁ -medliyd- anyind)ohéd(2-oxsddr; WO
03/ 104236 PCT/ US03/ 16576 - nd ) -2-
[ 4- ( 2- oxo0- 1, W%aﬁ&%%l}? ﬁgjpﬁﬁﬂg i/‘}'l]lbuténe“f‘i Shore; V') 274

pi peri di ne- 1-car bonyl ] - am no} - propi oni ¢ acid cycl ohexyl ester;
3-(7-Methyl -1Hi ndazol - 5-yl ) - 2-{ ('2 0xo0- 1, 4-di hydr o- 2H-qU|nazoI|n3yI)
5 pi peri di ne<)- c’he[illédByplj)Graimyld }yl-ﬁf((fp1llaﬂ@i2@1}'la)cmdhll- praingy =4 @erodi-fr- 4- yI

th ?rz oxg (741%' g l_lgllpélza gi%lg-lpx%}@n‘yhyl]-butane-l 4-dione;

pi peri di ne- 1-car bonyl ]-am no} pr opi onic acid 1-nethyl -piperidin-4-yl ester;
10 3-(7-Ethyl-1Hindazol - I{Z
[ 4- (2- ox0- 1, 4Lmn+{9!dr]mep¢rqhnyialzﬂl r{(3=nqtlyyl-phenyll)-methyl-amino)-4-[4-(2-oxo-

di 1- di n- 4-yl t
B 05 Nt i - ST a0 R B aRet RN AR Y 35D
pi peri di ne- 1-carbonyl ] -am no}-propionic acid 1-net hyI cycl ohexyl ester; 15
3-(7-Cnhl 1Hind - 5- 4-(2-0 2H- lin-3.yl)-
pi éerl di r(irQOI (é&hﬁé%ﬁﬁpla@ﬁldﬁ%ﬂ lp‘iyb“[ﬁr[élg@é’xgc]i %’dﬁ‘ygﬁ é&FCﬁEWP ﬁleobr(] %Oels'? er; %
3-(7-Ethyl - E%xwmgld{ L An 4R mB¥ Buthnél A yAE;0- 2H- qui nazol in-3- yI)
car

20 pi peridin am no ropioni ¢ acid 1-nethyl-cycl ohexyl ester;
3-(7- I\/bthyl-ll—l-lndazol 5-yl)-2-{ [4-(2-0x0-1, 4-di hydro-2H qui nazol i n- 3- yI)

B {7 il or o- M5 raddBte Bl s R RS R A AL QR b n 5y -
pi peri di ne- 1- gy honYt fuid i ohals-ph bl 1 3¢)-Butdned aryibneggy cl ohexyl ester;
15
(L)-1-[1,4']Bipiperidinyl-1’-yl—2-[(1I—I—imidazol—4—ylmethyl)-amino]—4-[4-(2—ox0—
1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione;

(L)-N-{1~([1,4Bipiperidinyl-1'-carbonyl)-3-oxo-3-[4-(2-0xo-1,4-dihydro-2H-
20  quinazolin-3-yl)-piperidin-1-yl]-propyl }-4-methoxy-benzamide;

(L)-N-{1-([1,4']Bipiperidinyl-1'-carbonyl)-3-oxo0-3-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-propyl }-4-hydroxy-benzamide;

25  (L)-1H-Pyrazole-3-carboxylic acid {1-([1,4'Tbipiperidinyl-1'-carbonyl)-3-0x0-3-[4-
(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin- 1-yl]-propyl }-amide; and

(+)-1-[1,4"1Bipiperidinyl-1'-yl-2-(1H-indazol-5-ylamino)-4-[4-(2-oxo-1,4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yl]-butane-1,4-dione;
30

and pharmaceutically acceptable salts and solvates thereof.



3-(7-Ethyl-1Hindazol -5-yl)-2-{ [4-(2-0x0-1, 4-di hydro-2H qui nazolin-3-yl)-
pi peri di ne-1-carbonyl]-am no}-propionic acid 4-phenyl -cycl ohexyl ester; 30
3- ( 7- Met hwib-03He4286lazol - 5-yl ) -2-{ [4-(2-o0xo0-1, 4-di hydr o- 2HPguiUsSaZd576- 3- yI ) -
pi peri di ne- 1- car bonyl ] - am no} - propi oni ¢ acid 1-benzyl -pi peridin-4-yl ester;
WO 03/ 104236 PCT/ US03/ 16576 -306 3-(7- Moyl - 1H-i ndazol -5-yl)-2-{

[ 4- (2- oxo0-1, 4-di hydr o- 2H qui nazol i n- 3-yl) -

pi peri di ne-|-carbonyl]-am no}-propionic acid 1-pyridin-4-yl-ethyl ester;
and 5 3-(7- NBt hyLerhpbumidazalding: tplcjaid- wherein R®is R* and R™ is

[ 4- (2-0x0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) -

pi peri di ne-1-carbonyl]-am no}-propionic acid 1-pyridin-3-yl-ethyl ester or
phar maceut i cajfi ynfg.seqt abl e salts or solvates thereof. 10 31. A

phar maceut i cal coqE03|tion conprising a conmpound according to claiml1. 32.
A met hod of treath \mgraine in a patient in need thereof conprising the
admi ni strati oR~gfap antimi grai ne effective amount of a pharnaceuti cal
conposition co -@ ng a conpound according to claiml1l. 33. An in vivo
non-term nal nmetfde of identifying anti-m graine conpounds 15 conpri sing
adm ni stering a CERP-receptor agonist to a manmal in an anmount capabl e of
i nducing an increase n blood flow, followed by admnistering a test
conpound isn an anount capabl e of reversing said CGRP-induced increase in

bl ood flow, wherein said mammal is a transgenic mamual w th humani zed
RAMP1 havi ng TH4mezekS5al mammal endogenously expressi ng RAMP1 having 20
Trp74. 34. An in yve non-termnal method of identifying anti-mgraine
conmpounds conpriging admnistering to a mammal a test conpound prior to
the delivery @ GRP-recept or agoni st wherein said CGRP-receptor agoni st

is adm ni stered n anmount capabl e of inducing an increase in blood flow
and wherein said feést 25 conpound is adm nistered in an anount capabl e of
suppressi ng sai d LGERP-. i nduced i ncrease in blood flow, wherein said mamral
is a transgenic manmal’ with humani zed RAMP1 having Trp74 or a manmal
endogenousl y expressing RAWMP1 having Trp74.

1H-Benzotriazol-5-yl

HN—N
\Y
TV. N

10 :

1,3-Dihydro-indol-2-on-5-yl
(o]
HN
TV

15 3H-Benzooxazol-2-on-6-yl
(o}
HN 4
(o]

he



35. An in vivo non-term nal nethod of identifying anti-m graine conpounds
30 conprising admnistering to a manmal a CGRP-receptor agonist in an
anount capablies266 i nduci ng an increase in peripheral arteCy/uoanesrer,
foll owed by adm nistering a test conmpound in an anount capabl e of
reversing said CGRP WD 03/104236 PCT/ USO3pp6576 -307 induced increase in
peri pheral artery dianmeter, wherein said manmal is a transgenic manmal
wi t h humani zed RAMP1 havi ng Trp74 or a mammal endogenously expressing
RAMP1 having Trp74. 36. An in vivo non-term nal nethod of identifying
anti-m graine pounds 5 .canprising.admnistering to a mammal a test
conpound prio%gﬁgBWﬁQﬂﬁ@FWVB 0%%*%?5@EFP-receptor agoni st wherein said
CGRP-receptor agonistois adm nistered in an anmount capabl e of inducing an
i ncrease in peri | artery dianeter and wherein said test conmpound is
adm ni stered iy an a nt capabl e of suppressing said CGRP-induced

i ncrease i n periyt lal artery dianeter, wherein said mammal is a 10
transgeni ¢ mamak st h humani zed RAW 1 having Trp74) or a manmal
endogenously expr€gssi ng RAMP1 having Trp74.

5  1-Methyl-1,3-dihydro-benzoimidazol-2-on-6-yl
(o]
HN ’{

3,4-Dihydro-1H-quinolin-2-on-6-yl
o]

hs

10
1,4-Dihydro-benzo[d][1,3]oxazin-2-on-6-yl
O

3,4-Dihydro-1H-quinazolin-2-on-6-yl
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4H-Benzo[1,4]oxazin-3-on-7-yl "

I
4
W
o

TY.

wherein T” is H, Cy.4alkyl, F, Cl, Br or nitrile.

30. A compound selected from the group consisting of

PCT/US03/16576

4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-

[1,4'Ibipiperidinyl-1'-yl-1-(7-bromo-1H-indazol-5-ylmethyl)-2-oxo-ethyl]-amide;

4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-oxo-1-(2-

0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-(4-pyridin-4-yl-piperazin-1-yl)-ethyl]-

amide;
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4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-0x0-1-(2-
0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-piperidin-1-yl-ethyl]-amide;

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-(4-
methyl-piperazin-1-yl)-2-oxo-1-(2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-ethyl]-

amide;

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4]bipiperidinyl-1'-yl-1-(4-methyl-2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-

oxo-ethyl]-amide;

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4Tbipiperidinyl-1'-yl-1-(4-chloro-2-ox0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-

oxo-ethyl}-amide;

4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(4-
methyl-2-ox0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-oxo-2-piperidin-1-yl-ethyl]-

amide;

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(4-chloro-
2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-ox0-2-piperidin-1-yl-ethyl]-amide;

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-
dimethylcarbamoyl-2-(4-methyl-2-0x0-2,3-dihydro-benzooxazol-6-yl)-ethyl]-amide;

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-(4-chloro-
2-0x0-2,3-dihydro-benzooxazol-6-yl)-1-dimethylcarbamoyl-ethyl]-amide;

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(4-
methyl-2-ox0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-oxo-2-(4-pyridin-4-yl-
piperazin-1-yl)-ethyl]-amide;
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4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [1-(4-chloro-
2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-ox0-2-(4-pyridin-4-yl-piperazin-1-yl)-
ethyl]-amide;

4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4'Tbipiperidinyl-1'-yl-1-(4-ethyl-2-0x0-2,3-dihydro-benzooxazol-6-ylmethyl)-2-

oxo-ethyl]-amide;

4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4Tbipiperidinyl-1'-yl-2-0x0-1-(2-0x0-2,3-dihydro-1H-benzoimidazol-5-ylmethyl)-
ethyl]-amide;

4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4'Tbipiperidinyl-1'-yl-1-(7-methyl-2-0x0-2,3-dihydro-1H-benzoimidazol-5-
ylmethyl)-2-oxo-ethyl]-amide;

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4'Tbipiperidinyl-1'-yl-1-(7-chloro-2-0x0-2,3-dihydro-1H-benzoimidazol-5-
ylmethyl)-2-oxo-ethyl]-amide;

4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4'Tbipiperidinyl-1'-yl-1-(7-ethyl-2-0x0-2,3-dihydro-1H-benzoimidazol-5-
ylmethyl)-2-oxo-ethyl]-amide;

4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1-carboxylic acid [2-
[1,4'Tbipiperidinyl-1'-yl-1-(3-methyl-2-0x0-2,3-dihydro-1H-benzoimidazol-5-
ylmethyl)-2-oxo-ethyl]-amide;

4-(2-Ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4'Tbipiperidinyl-1'-yl-1-(3,7-dimethyl-2-0x0-2,3-dihydro-1H-benzoimidazol-5-
ylmethyl)-2-oxo0-ethyl]-amide;
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4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4Tbipiperidinyl-1'-yl-1-(7-chloro-3-methyl-2-0x0-2,3-dihydro-1H-benzoimidazol-
5-ylmethyl)-2-oxo-ethyl]-amide;

4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4']bipiperidinyl-1'-yl-1-(7-ethyl-3-methyl-2-0x0-2,3-dihydro-1H-benzoimidazol-5-
ylmethyl)-2-oxo-ethyl]-amide;

3-(7-Methyl-1H-indazol-5-yl)-2-{[4~-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino}-propionic acid isopropyl ester;

3-(7-Chloro-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino}-propionic acid isopropyl ester;

3-(7-Ethyl-1H-indazol-5-y1)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino}-propionic acid isopropyl ester;

3-(7-Methyl-1H-indazol-5-yl1)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino}-propionic acid tert-butyl ester;

3-(7-Chloro-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino}-propionic acid tert-butyl ester;

3-(7-Ethyl-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino}-propionic acid tert-butyl ester;

3-(7-Chloro-1H-indazol-5-y1)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino}-propionic acid cyclohexyl ester;
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3-(7-Ethyl-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid cyclohexyl ester;

3-(7-Methyl-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-piperidin-4-yl ester;

3-(7-Chloro-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-piperidin-4-yl ester;

3-(7-Ethyl-1H-indazol-5-yl1)-2-{[4-(2-0X0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-piperidin-4-yl ester;

3.(7-Methyl-1H-indazol-5-yl)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-cyclohexyl ester;

3-(7-Chloro-1H-indazol-5-yl)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-cyclohexyl ester;

3-(7-Ethyl-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-methyl-cyclohexyl ester;

3-(7-Methyl-1H-indazol-5-y1)-2-{ [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 4-phenyl-cyclohexyl ester;

3-(7-Chloro-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 4-phenyl-cyclohexyl ester;

3-(7-Ethyl-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 4-phenyl-cyclohexyl ester;

3-(7-Methyl-1H-indazol-5-yl)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-benzyl-piperidin-4-yl ester;
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3(7-Methyl-1H-indazol-5-y1)-2-{ [4-(2-0x0-1 4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-pyridin-4-yl-ethyl ester; and

3-(7-Methyl-1H-indazol-5-y1)-2-{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino }-propionic acid 1-pyridin-3-yl-ethyl ester

or pharmaceutically acceptable salts or solvates thereof.

31. A pharmaceutical composition comprising a compound according to claim 1.

32. A method of treating migraine in a patient in need thereof comprising the
administration of an antimigraine effective amount of a pharmaceutical
composition comprising a compound according to claim 1.

33. An in vivo non-terminal method of identifying anti-migraine compounds
comprising administering a CGRP-receptor agonist to a mammal in an amount
capable of inducing an increase in blood flow, followed by administering a test
compound in an amount capable of reversing said CGRP-induced increase in
blood flow, wherein said mammal is a transgenic mammal with humanized
RAMP1 having Trp74 or a mammal endogenously expressing RAMP1 having
Trp74.

34. An in vivo non-terminal method of identifying anti-migraine compounds
comprising administering to a mammal a test compound prior to the delivery of a
CGRP-receptor agonist wherein said CGRP-receptor agonist is administered in an
amount capable of inducing an increase in blood flow and wherein said test
compound is administered in an amount capable of suppressing said CGRP-
induced increase in blood flow, wherein said mammal is a transgenic mammal
with humanized RAMP1 having Trp74 or a mammal endogenously expressing
RAMP1 having Trp74.

35. An in vivo non-terminal method of identifying anti-migraine compounds
comprising administering to a mammal a CGRP-receptor agonist in an amount
capable of inducing an increase in peripheral artery diameter, followed by

administering a test compound in an amount capable of reversing said CGRP-
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induced increase in peripheral artery diameter, wherein said mammal is a
transgenic mammal with humanized RAMP1 having Trp74 or a mammal
endogenously expressing RAMP1 having Trp74.

An in vivo non-terminal method of identifying anti-migraine compounds
comprising administering to a mammal a test compound prior to the delivery of a
CGRP-receptor agonist wherein said CGRP-receptor agonist is administered in an
amount capable of inducing an increase in peripheral artery diameter and wherein
said test compound is administered in an amount capable of suppressing said
CGRP-induced increase in peripheral artery diameter, wherein said mammal is a
transgenic mammal with humanized RAMP1 having Trp74) or a mammal

endogenously expressing RAMP1 having Trp74.



